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Brick  :  houses,  green  mould  on,  432,  4ob  ; 
walls,  wat^-rprooling,  73, 166 
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OKn^:^wttMaation,  376;  railway  paa- 
CSMrt^and  whoel-makiag,  (K>,  162, 348,  415, 
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Ca»ting8 :  chilling.  131 ;  faulty,  22,  46 ; 
huni  akin  on,  627,  &19 ;  lead,  626 ;  rc- 
iiioving  burnt  clay  from,  527,  619 

Cavt  iron:  chilled,  458;    lift-pumps«,   72; 
pipcK,  inctuKtution  of,  331 

Casts,  bronziiig  plustor,  22 

(;ast-iitoi>l,Uunt>m-4naud,  liO 

Catamanm,  12i),  235 

Catile  :  barking  trcoi,  479,  502 ;  weight  of, 
626 

Cuubtic  potash,  621 

Caves,  ossiferous  or  bone,  614 

Celestial :  globe,  312,  331 ;  objects  for 
common  toU>8Coi>es,  126 

Cellulose,  improvements  in  the  manufao- 
ture  of,  19(5 

Cement :  for  bicycle  tires,  694 ;  for  iron 
and  wood,  287  ;  for  pearl  sleeve-link,  47  ; 
glass,  384 ;  plaster  of  Pails,  20 ;  Portland, 
44 ;  strong  and  handy,  196 

Ct-menttng :  silver  to  marble,  576,  619  ; 
speculum,  478 

Centres,  height  of  lathe,  407 

Cliain-brake,  Heaton  Norris  EUMndcnt  and 
the,  <J0 

Chain  wheels  for  tricycles,  small,  186 

Chalk:  foisils,  12;  non-effervescent,  47, 
119 

Chamfer  planes.  69 

Oiaiufering  Oxford  frames,  12, 14,  43,  69, 
191,  215 

C1iamoi>i  leatlier,  c-oaning,  165 

Chancre  in  pitch  of  rnilway  whi&tle,  205, 
217^  262,  808,  :J.JI,  381 

Cli:tniK-l,  Ki'iiiiite  in  situ  in  Eagliiih,  (>4 

Chaps  or  cracked  Ungcrs,  cure  foi,  61 

Ch!ii  coal  blacking,  522 

('harsley's  volociman  or  manupcde,  644 

Cliart  of  diiff-cart,  51 

Cbt-ap  microHCOpes,  -170,  496 

Cho.k,  pedal.  470 

Cheese  as  food,  45J 

Chemical:  70,  lo»,  190,  207,  218:  action 
between  solids,  31 ;  unalycis,  207  ;  cal- 
culation, 191,  288  ;  diffusion  of  gasos, 
121 ;  o<iuution,  142 ;  food,  70 ;  formula, 
627 ;  nomenclature,  34 ;  or  magnetic 
action,  31;  paper,  386;  stains,  removing, 
288;  tcrtt  of  silk,  236 

Chemicals,  calculating  price  of,  122 

"  ChemLitiuJia,"  to.  331 

Chemistiy  :  of  alcohol,  476 ;  of  soap,  207 

Chequering,  guiistcM'k,  507 

CuK&s  :  24,  49,  77,  lol,  124,  147, 172, 198, 
219,  244,  266,  291,  314,  388,  362,  484,  607, 
531.555,679,604,628 

ChtHt:  foot  valve,  286,  808;  pain,  386, 
4CV3 

Chilled :  car-wheels,  466 ;  cast-iron,  468 ; 
extremities,  366 

Chilling  casi-iron  castings,  131 

Chmiing  clock,  698 

Chimneys,  cementing,  170, 191 

Chin:i-i>aintin?,  burning,  47, 192,  884,  886 

Chinese  white,  478 

Clii^iebi,  tempering  cold,  481,  602 

ChriHtchurch  cathedral,  N.Z.,  organ,  62 

Chromatic  ubemition,  diagonal  prism  and, 
110 

Chuck :  dome,  221 ;  lathe,  660  ;  universal, 
143 

Chucks :  and  methods  of  chucking,  421 ; 
some  American  lathe,  271 

Church,  warming,  143, 167 

Church's  slide-valve,  833 

Cider,  refining.  241 

Circles,  a  simplified  reading  microeoopo  for 
horiaontal  and  vertical,  tiS 

Circuits:  induction  in  telephone,  478;  tek>- 
grapb,  144 

Circular  saw  :  93 ;  smaU,241, 262 ;  temper* 
ing.  218, 260 

Circulation,  hot  water,  120 

Ossoid  of  Diocles,  166 

Cistern :  circular,  482,  601 ;  cooatant  flow 
of  liquid  from,  866;  underground,  288  ; 
worms  in,  672 

City  and  Guilds  Institute,  171 

Civil  service  health  certiflcate,  166 

Clarionet  tuning,  481, 620 

Clark.Webb  brake  oa  the  L.  and  N.W., 
263 

Clay,  ronoying  burnt,  from  caatingv,  627, 
649 

Cleaning  :  brass,  277,  886 ;  dook,  47, 868 ; 
firearms,  236 ;  off  useless  negatives,  860, 
884;  violin,  73;  watoh,  860,  383,  407; 
water  pipes,  410 ;  woollen  goods,  4>77 

deomedes,  376, 424 

*'  Clerkenwell  Clockmaker,"  to,  647 

Clkoate  of  Northumberland  and  astro- 
nomical observations,  616 
Clippers,  horse,  sharpening,  410 
Clock :  chimney,  598 :  deaning,  47,  866 ; 
driving,  for  telesco]^,  19 ;  electric,  bat- 
tery for,  122;  gravity  escapement,  627, 
649, 672 ;  lever,  Amenoan,  72 ;  pendulum 
bobs,  warman's,  400;  repairing,   648, 
022, 623 ;  sjuring,  English,  466 
Clocks :  electric,  46 ;  synchronising,  166 
Cloth,  waterproofing,  118, 140 
Coal-gas  :  and  howto  use  it,  806, 879,  427, 

461,  646 ;  poriflcation  of,  89, 116, 188 
Coal-tar  products,  616 
Cochineal  colouring,  806 
Cooka,  grinding  in,  312 
Coco,  620 

Cocoa,  manufacture  of  soluble,  671 
CoU :  146 ;  contact  breaker  for  induction, 
148 ;  induction,  627 ;  medical,  small, 
885,  602,  524.  648,  672,  697  ;  peculiarity 
of  jnducticm,  260;  to  give  |in.  spark, 
289,  810,  384 ;  vacuum  tubes  and,  028, 
640 

I  Coils :  induction,  16,  97, 141,  218, 458, 682 ; 
intensity,  336, 623,  626;  ledateaoe,  1M» 
216;fltreet,  562 


Coin :  98 :  or  token,  622;  Polish,  73,  95 

Coins,  120, 142,  189 

Coir  rope,  110 

Coko-breakin{r,  21S,  239 

Cold  :  chweN,  tempering,  4S1,  502  ;  piXKicas 
of  froap-making,  269 

Collai>iie  of  flues.  22,  71,  94,  188,  212 

Collard  s  flutes,  143 

Ciillif  ry  inanaj^ment,  288 

Collinijxrv'iy  tlie  iiuistlosH  Ixirbctto  ship, 
5,'>7 

Collisions  :  among  the  planct^ndst,  4G9 ; 
ami  constitution  of  ci.imtt*,  .■)02 

Collodion  dr>-  platc-s,  478 

Colour  :  blindness,  129,  155. 170,  2C)0,  22G, 
275,512;  hearing,  615;  of  red  spot  on 
Jupiter,  350 ;  of  water,  540 

Coloured  lights,  interference  of,  19 ;  trans- 
jMirenciert  from  silver  imager,  396 

C«lourinir  :  concrete,  505 ;  photogrnplis, 
450;  ^tiU'r,  98 

C0I0UI8:  in  the  siuilight:,  168;  natural, 
photograph})  in,  386,  410;  of  engines, 
385,  4U9 

Colour-sense :  development  of  the,  8 ;  in 
lower  animals,  35 

ColMton  Hall  onjrun.  188 

Combination :  carriage,  876 ;  lathe,  im- 
proved, 88,  137,  184 

Conibiistitm :  of  candles,  5)3 ;  waste  in, 
443 

Comet:  B,  phyaicol  structure  of,  12; 
m<'teor,  nnd  oi-rolite  ^pcctra,  W.'>;  the 
pivat  of  l^^^l,  274 ;  the  great  of  1861, 374 ; 
the  new,  150 

Comets :  503.  525,  570  ;  a  talc  of  two,  12  ; 
/«  and  r,  18^1.  112  ;  collisions  and  connti- 
tution  of.  302;  frvolulion  of,  1,59;  i>eri- 
helia  of,  110  ;  their  composition,  &:c  . 
the  Warner  prize  essay,  490 

Commensur.ibility  of  motion  in  the  solar 
bv^tem,  evolution  of,  62,  i:^ 

Compact  batteiy,  56 

Company  of  Turners'  priz-p,  207 

CompasM,  repairing,  336,  358 

Composition :  boiler,  311,  357,  3S3 ;  stops 
on  harmoniumK,  213 

Compound :  and  lour-cylinder  locomotives, 
102,  581 :  sulphurised,  310 

Compounding  engine,  241 

Compressed  air.  steaiu,  or  electridty  for 
tramways,  245 

Compressing  gas,  528,  519 

Computations,  astronomical,  168,  215 

Conceptions,  necessity  of  clear  mechani- 
cal, 298,  321 

Concert  pitch,  601 

Concertina:  AngloOermsn,  115;  roods, 
23;  tuning,  4!V8 

C-oncreto:  colouring,  605;  pigsties,  534, 
017 

Condensation  of  steam,  94 

Condcnccr:  23,  46.  71.  289.  310,  336.359, 
4C9,  651,  677 :  ]<'aure's,  141 ;  for  stc-im 
launch,  386 ;  immoraion  raruboloid,  4C6, 
4^0 ;  surface,  264,  287,  309 

Condensing :  engines,  cooling  water  from, 
121 ;  grape-juice  in  the  vacuum  pan,  429 

Conductivity  of  metals  for  heat  and  elec- 
tricity, 107 

Conference,  lightning  rod,  441 

Connecting-rod,  286,  86  L 

Contact :  breaker.  217,  262 ;  dectric,  20. 
70,  94,  116, 121. 141, 166,  212 

Continuous  brako  question  in  France, 
600 

Continuous  brakes :  617 ;  automatic,  212, 
806,  662  ;  return,  43,  77,  138 ;  vacuum, 
478, 601,  624,  647 

Contraction  of  vohimo  of  sulphuric  add 
on  dilution,  145, 166, 189 

Controlling  flow  of  liquid^,  apparatus  for, 
424,462,606 

Copper  :  bits,  651,  675,  695,  619;  fusing, 
621:  predpitating,  by  electricity,  409; 
tesung  for  arsenic  in,  466, 499,  601 

Copying  camera,  artists',  648 

Corns,  366 

Cornwall,  the  loco.,  96, 120 

Corpulence,  stays  v.,  480 

Corrosion  of  wronght-iron  platet,  478 

Cosine,  676 

Cosmorama,  144, 189,  214,  286 

Coat  and  profit.  Book's  tables  of,  97 

Cotton :  bdting;  311 ;  wadding,  rendering 
absorbent,  261 

Cotton-eeod  oil,  tests  for,  262 

Counterbalandiig  cn^nos  and  other  ma- 
cJ^cry  having  reciprocating  parts,  249, 
346 

Coupler,  organ,  832 

Covers  for  mirrors,  328 

Crabtree  the  astronomer,  668 

Cracked  driving-wheel,  409 

Cramps  for  piotare-fnune  makers,  486 

Crank-pin :  running  hot,  866, 409 ;  atrains 
on,  143 

Crank-shaft,  97, 120 

Craters,  lunar :  301 ;  hase  over,  498 

Creosote,  testing,  403 

Cromptoo  lamp,  86 

Crookcs'  incandescent  electric  lamps,  247 

Crossley's:  new  microscope,  345;  trans- 
mitter, 468 

Crystal  Palace  electric  exhibition,  439, 
609,609 

Crystallising  tinplate,  366 
Crystals :  and  dectridty,  441 ;  for  micro- 
scope, 311 ;  optical  flgures  in,  276 
Cryptogamia,  604 
Cube  numbers,  194,  237,  261,  2S5 
Cupola,  46 

Curious  method  of  suction,  479 
Cnrrents :  air,  410, 477 ;  induced,  19 ;  mea- 
suring by  electrolysis,  164 
Curvature  of  portrait4en8, 119 
Carrei :  Mdde's,  940 ;  railway,  287 


Customs  officers,  988 
Cutlery  grinding,  367 
C-ut-off  motion,  variable,  360 
Cutt-r,  new  form  of  trochoidal,  371 

612 
Cutteri  :  milling,  angle  of  teeth  01 

rotary,  464 
Cuttinsj:   agate,   72,   91,    453;  dial 

165 ;  frets,  43') ;  screw,  change  ^ 

for,  2C1 ;  screws,  simple  device  f( 

125.471,.'i02;  tilea, 000 
Cutting-hoops,  tempering,  264 
Cvirni,  IMta,  12,00 
Cylinder:     exhau.sting   larg<>.    ^\ 

pistons,  577  ;  turning  in  a,  239 
Cylinders:     hydraulic,      190;      pol 

covers  of,  480 


DAM AaSS.  liabiUty  for,  503,  521 

Damp  pi  .no,  2^2 

Dangers :  of  electric  lightinir,  345,  4 

oxygen  making,  422,  449,  475,  519 
Danieirs  battery.  97,  600,  6:fi0 
Danish  butUi-caakj?,  547 
Dark  slide  and  lens  for  cunein,  AH 
Darkening  oak,  169 
Darkness,  575 
Darwin,  U.  H..  ssheme  of  planeta 

lunar  evolution.  110 
Da>nc^  to  Mr.   W.  H..  332,  482 
I)av.-(>H  and  Tiiniuv,  and  the  rdls  n< 
Daylirfh*  meteor.  424 
Dead  oils  for  pickling  timber,  te.ti 
Deafnebs.  19 
Death   of    "Seconds'    rractical  "^ 

lu-ikt-r,"  Trio 
DcMjrs  in  !.«  e  of  Man,  .'>52 
Dck"*,  p.uiitini?,  H>> 
l^.-clinrition  circles  of  nn  equator* 

2tC».  L'.'>3 
Decolour. rting  agent',  142,  167,  189 
Decorat  ouk,  trani^pan^nt.  9S 
Dec'p-s<*Ji  tiujuuding,  66.  88,  92 
Def  «r<:'  i  ve  telescope,  1 17 
Defects  in  piano:^,  143 
Dfflection  of  magnntic  needle,  21 
DeUbolo  Hlatc.  fosail  birda  in,  192.  S 
De  Meritens'  secondary  battery,  i; 

454 
Density  of  metals,  fluid,  8 
Douudution.  453 
DiH>doti!iing  rubber,  423 
Dermaline,  168 

Defter:.  croAidn||r  an  alkali,  226 
Donford  Junction  aoddcnt,  985,  9^ 

351 
De*i:;n  of  t  leader,  fault  in,  41 
Destructive  distillation,  35 
Determination  of  nitrates,  207 
Davel-jprnent  of  the  coloor-iieiiBe,  8 
De^-cap.  3.')0,  884 
Dew-pomt,  213 
Di«gi>nsil,  relation  between  aide  of 

and,  12.  70 
Diagram    for  calculating     official 

brakes.  135 
Diauframs,  taking  indicator,  479 
Dialects,  Indian,  260 
Dial-working,  electric,  116 
Dialyte  object-glasses,  598 
Diamond,  geoloj^  of  the,  5S7 
Diamonds,  cutting,  165 
Diatoms,  mounting,  64 
I  ie-f^inking,  72 
DieteUcs,  2»i 
Differential  balance  gears  fort:  icy  c1 

474,  496,  617 
Dimunsion«,  pulley,  193,  216 
Diodes,  dssoid  of,  166 
Diophantes,  328 
Dipping  brass,  360,  364 
Discharge  of  springs,  inflaence  of  b 

trie  pressure  on,  7 
Disease :  heart,  403 ;  potato,  14 
Disinfectants,  269 
Dissodation  of  elements,  81 
Dissolving :  gold  and  silver,  14S.  1 

193,  216,  26 1,  477  ;  poper,  215.  961 
Dissolving- view  lantern,  oxyfaydro| 
Distance  of  moon  from  aun,  800 
Distant  signals,  railway,  652,  585 
Dstillation,  destructive,  36 
Distemper,  193 
Dividing :   engine,  dide-lathe  as 

thermometer  scale,  493 
Dog- cart,  chart  of,  61 
Dome  chuck,  the,  221 
Domestic  sanitation,  17,  63, 188 
Double:   boats    axid    oafamarani 

driving  tricycles,  473;  dry  alid 

eared  microphones,    401,    471 ; 

gbisses.  198,  209,  281,  237,  256, 9 

359,375 
Double  star  near  Jupiter,  19,  40 
Dowson's  wacer-gas,  49,622 
Draco,  star  maf^tudee  by  aeq;iMi 

401 
Droconis,  comes  of  Epsilon,  469 
Drains,  sewer  gas  in,  45 
Draper,  the  late  Dr.  J.  W.,  447 
Drawing :  iron  wire,  145 ;  maps  1 

166 ;  mechanical,  32,  57,  85,  180,  * 
Drcdffing,  526,  548 
Dressing:  bdts,  289;  rabbit-akix 

523 
Dried  gelatine  foam,  189 
Drilling  :  and  rifling  small  anna,  6 

apparatus,  623, 621 ;  earthenwar 
Drills  and  drilling,  490 
Driving :  clock  for  teleaoope,  19  ; 

fan,  609, 620 
Driving-wheel,  cracked,  886, 400 
Dry  plates;  eollodioo,  478;  gelati 

811,  382;  injured,  888;  prbttoi 

834 
Drying  itofei,  880,886 
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ilobea,  meaiutin;;.  493,  SOB, 
Incuv  antllTIo.  499 


jatj,  labbits  and. 


al  in  Joidan'a  ban^ 
u  the  Booth  Pole, 


liuld  :  di'tigng  on   glau,  bmibing   out, 
1% :  dioinlTing  silver  and,  146.  lA.  138, 
193  lilt,  MTi,  4)7 ;  fioitiiig,  403 ;  Mflan- 
.     JOS  silver  and.  138 
Uii3  wisbn's for  1384  406 

mom :  693,   319 ;   foroe-pump,   *«-, 
;  >duw  iind  quick  ipeed,  |3S,  SaS 


noior,  me,  3» :  ruw,  v 

n  »itn  in  Engiyi  <^aoiieI,  84 ; 

■^[.,  'and    Uie    Meteorological 

^?  br  Conncil  of  the  Britiih  A>- 


of  In  tl 


(■r.pe-i.iiB..   fie 

Uruphic  inclho'l  of  finding  latitude,  311 

••If UK.  bleiicbing 
ircat  :  E*at  -m  ec 


Uteenhoa».i :    llli  ;    heating   mull.  133, 

Greenwich :  mean  time  for  the  wholo 
world.  403 ;  the  tnuuit  at.  a§6, 389 

Oiinding  :  and  paliahing  glaa*  apecnla, 
16.  »:««,  1H7,  330.  394,  8M,  «7.  448, 
639;  edgea  of  glaaa  apHnOa.  mi  Uld 
mifunJ.  Gti7  ;  In  oockB,  319 ;  mood  tn^ 

(^nniutone.  trocuig.  410. 4; 


rove'g  experiment,  686 
lutar-pedil,  Daviee'*.  1 


which  ned  bnria 
medial  313 


9|iriDg  :    .liminishing  idrength  of. 

round  boriuf-bilai  310 

Eaminc»:!i;drauli(i,466,47B;  re-coTBlng 

piano.  8fi9 
Hama,  cooking  beef  and,  l>7  itoun,  tS8 
Hand  :  oiirrar  in  ivory,  turning  a,  140  ; 


VI. 


Ill 


rENQt 


fUBH  uacHAmcl 


Euigiii^  tabs  in  laoo.  firebox,  tSS 
Bud :  irnD.  nof UDJng,  sol  -,  tHa  on  cait- 

HsJrdDalns' ;  brwliti  •tee},7t;  trovcli,  lEe 

Hamoalum :  9« ;  pan.  31 ;  peilnla  to,  SMI, 
as ;  qaciuM,  S*l,  S8-J ;  iUtg  IncBcctitE, 

HAmuiEUQais,  compaatiaa  itopn  qd.  913 

HAfmanagnph,  311 

Brnmri  otaiamitcty ;   k  Tt«it  t»,    asi ; 

Hutingi'  uiii  SUlnbeil's  niL'Cliad  ot  muli- 

E>jprgM,4Sl 

Hudi,  nimcfl  bdd  pnipurtloDa  cif  rivetk  47b 
Health,  suuufemcat  af  Ihe  ikiii  is,  aw 
BcillIiT  buiues,  41^ 


electticitr,   ctrnduabTity  of  nmUJt  for, 


poUriutiaD  at  ndlant,  H 
Eiated  dr,  pinmreof,  7i,  i 


EeaCon-^JORU  uddcnt 

btalie.  W 
Heiirht  ot  Utbe  coitcu, « 


.f»d^ 

moocL  bLhlen, 


«nb-iD^  and  Hii>adjliiff  in 


ffissu.;'; 


moiiajipTfinff  Btcomto  toVTDt, 


HoltnpfCel'i  TDlams  9 


Boma,  henllbr, ' 

Honour,  pcophcEi  wiuioDi,  *u 

Hoop  iion,  pmntiu^,  &^ 

Hotixcm,  tMckn&B  or  Qic  atmuap^Q^  ut 

Horfioaut  engine,  45n 

HoTBe-o1ipp(!t9.  dtmtpeiiiiig,  111] 

Honc-biur,  curling,  3M 

Hone-poser;  nuuiiaiiI.S4, 139;  of  enginu, 

HorQanttun :  kud  elepcrtoLtr,  49 ;  appljca- 

HoflplIdJ,  Ti^  to  Lof^n  TennhjnLiLce,  iOO 
Hoi;  uid  coU,  bloiiisH,  l'.>;    unnk-pin, 
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ing,  W 1  wnttr  pipes,  fiTB 
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B^ua'i  new  oil  light,  >S3 
Honlomwi  ud  out  ■!«],  lU 
Btudey.  Piof .,  DO  pibHffltalag}',  10 
Hrdinlio :  aconniiil&tor,  4fiS,  470  i  br^ke, 
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rnomlc  railTV  bnku,  331 
eai   liqnefHtioq  ot  on^en  and, 
iw  i  Dxj^«n  hnd,  MS ;  Aulplitde,  itstor- 
InsipolotiHgn  blacliimed  bf ,  43',! 

TAPWTTTH  and  Ut.  Uutb's  eplicmerii, 
I«  ;  ufiOcUl,  Gffi ;  yacllt,  ;91l.  2R7 


I'Bhi,  aw 

^ pipfa.asi 

IndUn :  brusn,  clcanUie,  336 ;  lUiUei^i, 
280 1  nuicg,  offidal  IpelliDB  of,  44, 307  ; 
— Buukilt,  117  1  nllway  pn)blein,  EOS, 

ladiitubber :   pnrentins   itfckinff,    4DT ; 


muUsB,  Voa,  B3 ;  uuBstic,  4TT 
~    Md:  nUUtion,  St.  ruou,  137 ; 
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b«nnria«t( 


i-natl«,  »«,  402, 476,  SM 


Ink-fitaiiu,  removing,  IGfi 
_  '  ..^..'   Uwine,  Afi] 

photORTapht,  S34,;8a 
Int«iu4tT  coll,  33e.  HIS 
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riBhUof,4BS,Ml 
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age  ot  melted,  108,  tSU ;  Sac, 
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Eindi^inrtcn,  87,  tIT 

Kite(.iaB 

Knigbt'H  niiior  abarponcr,  4U7 
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Lamp  :  Bleeliic,  lO:  — 

3e8,re7  i  ott  loi 
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lln¥mtefor,07, 141 

t^iic]F<t«.  tu  Mr.,  an,  aso,  477,  aio 

I«4nd  :   plants,    j^riin^h    ot  la    vario 

Landlord  nnj  tcniint.  03* 
Idod^icapi:  pbotnEnipb;,  3U3 
Ijhngley'a  expedttJun  to    determine  he 


IS.  atU,   4Ue;    alldehflldcr,    3-.r7,   4T1; 

lAplaco'aand  A.  Hr  Darwin*!  icfaeraos  of 

planvturyimd  lunar  evolution,  110 
lAreh  leiTett,  &2T 
Liithe:  14,  OS.  87.  a^7. 


fintna.  heiglit  ot, 

«ini^,  ail;  fitting^ 
a  la  Ibe,  401 ;  bow 

4 ;  making,  i,  ttit, 
„,.,.811;Bu.tB:niiS50. 
T|  GSO.  613 ;  planing  and 

rk  In  thrl 


Lalbc-tbieada  oraamontal.  4B9, 518, 

latitude,  gmphlD  merbod  at  tindin;,  331 

loimeh ;  811.  IIS ;  boiler,  340  :  — heating, 

340icaadenBer  for,  3eC;   engines,  ffie, 

sag,   483;   msdunery,    SSD,   339.   38:1; 
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I^d :   eaatingfl,   filS;   extra 

Leatbcr;  bags,  enudn*  JeOen  ft 
^2 ;  chamoj!,  bow  to  olcan,  S3 
ll>;wiuIe,n!daciDR.4Dr 

Lccbmebi! 'jUtGiy.  144,  IKi,  23U. 


[perimonti. 


I«cdii,a 

Tjeg.  irtifldal.  144, 11 
Legal  tjueriM,  4U0,  B 

Linu^nade  bottlen.  31 


Ix'tWrs  from  leather  bog.  e 


Ij}yAca  jof  for  mcduul  pnrpoacs,  lOT.  '215, 
rjabllUy:  Aet^  I^pluyer'Sj  503 ;  tor  dam- 

Ucenpe,  ^nkseper's,  651 

Uf  c  polior,  6IH 

Ijft-pumpa,  cut  iron,  7^ 

Ligbc :  aitifioiaJ.  338, 3aS,  407,  491 :  com- 
pantive,  ot  moon  and  planeta,  4S1.  4S3, 
503 ;  eleiliic,  145,  214,  3W,  398 ;  —tor 
workabop,  169;  Uugbn's  new  oil,  asa; 
incandetcent,  SiB;  on  the  itomacb.  a 
new,  fr  :    paluriacd,   ot  pebblcf,   463 ; 


Uiibt-dni^t  II 
Lighling ;  07, 141 

Llpbloing-iTid  u 
Ligbla ;     electnc. 


1,  IG,  83, 6 


iDiod. 19 

oe  ;  bianlpbltD  of,  391;  snlphale  of,  i 
iiiiIaT  feed,  XB 


Line  ebafta.  putting  up. 


TJluid ;  filmv,  imitation  fiowers  mode  with, 
241 ;  How  of,  from  datem,  cooataat,  Bj8, 

Liquid!,  alHirplion  of  gatea  by,  17ij 
Live  Weight  uf  animali.  ealcnlatiDg,  87, 

LiTerpoul  and  Msncbeater,  tidal  eommu- 
nication  botween,  432, 471 

LosoK,  483,  cm 

LoNimotive ;  jtmericno.  taateat,  484 ;  boUor, 
taliee  in  fiieboi  ot,  MS.'inji 


4Si ;  eflieieacy  <^  magnetio  and 
neto-electrio,  9.  361,  Ml;  —poll 
478 ;  Itet  aaw.  3S6 ;  notes  on  pn)perttea 


Magio-laatcm  :  display. 


Mngnet,  Uoclro,  478,  G87 

Uagnetio  :  action,  ehemioal  or,  31 ;  and 
niitgiH;to'e]ec;tric  Taacbines,  ifficlencyot, 
oTuiduoIiun,  477;  nevUc,  defleclMnol. 

l^gneCiam  and  tbermo-electiicity.  38 
Magnf:lo-eleobrii:   macbineB,   1',   3&4,  iSf, 

Magneta,  electro,  70, 71,  lU,  SGI,  ;?#,  3^^ 

^Unspriug ;  blneiog,  Ci 
Midt:  f •  ~    -    ■ 


Management,  coUierr,  -£j9 

Uanagrr.  gu,  433 

Uanehnter  andliverpool,  tidaJ  eammaiil- 

caOaa  between,  432,  477 
Uk&ganeBe,  impure  o>3de   of.  ciplciicB 

MumliLCture  ai  telinloBe,  ImproIemwD 

MiBufaetnrM.  woollen,  47U 

Manaiv,  pbotpbale.  23e 

Mapa:  dnkulsg  tosDHle,  1G0;  ot  (hemKia 

lUrblo;  csmcntinBsflTCrfopnlisbed.BlS  ; 
moit^,  repoiiing  large.  562,  573, 695 

Uarking  ink  :  ll'l,  GU4  ;powder.  G84 
Man;  St, £78,  361,  47n,  606;  angular di>- 
;  powers  for  viewing,  'M ; 


673 


Mending  branch  of  tree, 
Moreury  ;  sulphate  of,  c 

bold,  021 
Menentiu,  363. 38!i,  447 
Metal ;  bearings,  wbite. 


a,  353;  tubeiU 
lOB;  planing  >o4 


568 :  with  ghua,  costing,  538,  627 
Mutallle  thennometcr,  Aubumdale,  41 
MetalluiBieal.  671, 104, 817 
MetalA ;  atomlo  weights  ot  rai^,  3C7 ;  coi- 
ductivilf  of.  for  boat  and   clectoaq, 
107 ;  fluid  density  of,  8  ;  in  gLtas  tUbca 
containing  blao^ibide  of  CAihon,  BA- 
hum'i  cxpmmeat!  on,  303;  raie,!3S; 

ttliitening.  *i3 ;  writing  on,  333 ;  wroi^ 

and  coat,  chaiocterutic,  613 
Uoteor  1  dviyllgM,  414 ;  or  what, » 
MvtLoriL' diut,  report on,31 
Metcurlles,  Bpecmof,  041,  605 
Meteorological  olhce.  Prof.  Gratit  and  1^ 

Bteteorology,  apootTaicopa  and,  62.,  HI, 


Micrometry,  expcrlmen' 


h    MS;  obiMti 
J3 ;  OTcybydrogi 


Milk  analyii*,  SOT 
Mill  gearing,  caleulating,  TS,  1>J> 
Mlllrag ;  attaebnwat  to  Lube,  587 ;  cutten, 
anile  of  teeth  of,  408 ;  machine,  41,  88  ; 
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Tricycle :  improved,  92 ;  the  Dual,  401 
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Turning:  a  hand-mirrsr   in  ivery.  Itf; 

omsmsntsl,  25,437 ;  shnfting,  121;  y 

oimen  of  ivory,  605 


VAOTTJM  BBAKBt  ^ieelar  far,a 

648 
Vacanm  tubes:  and  coO,  60;  dMkf 

motor  for,  477 
Valve,  throttlSy  5«8 
Valve  chest,  foot,  886 
Varying  watdMM,  889 
Veloeinian  or  manapede,  544 
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Whfdsaking,  cut  mad,  09,  tMi,9U,9B 
Whistles,  ta^a^  ataun.  118 
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TTHE  STOBAOE  ABS  TKAHSKISSIOR 
OF  POWER. 

THBRR  is  abondant  evidence  in  the  prO' 
oeedingfl  at  the  meeting  of  the  Bntiah 
Aaoociation  to  show  th«t  we  ore  on  the  evo 
of  agraat  revolation  in  our  methods  of 
nfaliwing  the  available  sources  of  eoerg;. 
air  W.  Thomson,  in  the  Section  of  Phyw», 
«nd  Sir  W.  G.  Armstrong,  in  the  Section  of 
Mwolanicg,  both  addressed  themselves  to 
elucidation  of  questions  whioh  ore  just  m 
sttndiiig  the  attention  of  meohanioal 
^gineen  and  physicists;  and  the  modern 
davel<^mieiits  of  electric  soienca  warrant  thi^ 
tone  of  confident  anticipation  in  which  the 
two  presidents  spoke  to  their  respective 
aeotions.  A  few  years  ago  it  was  pointed 
out  b;  a  distinguished  savant  t£at  thu 
oeonomv  of  steam-power  had  made  con- 
nderabfe  progress  in  the  preceding  decade. 
and  OS  the  advance  towards  perfection  was 
■till  proceeding,  it  was  not  impossible  that 
in  onotLei  ton  years  we  might  reach  a  limit 
beyond  which  it  would  be  hopeless  to  erpect 
mnoh  progress.  Events  have  not  altogether 
borne  out  that  ezpeotation,  and  it  is  now 
recognised  that  the  advance  has  been 
•maOer  in  the  last  than  it  was  in  thapreoed- 
ing  decade.  Engineers  are  not  at  the  pre- 
sent  day  in  a  hurry  to  write  the  word 
"  finality"  on  their  designs,  but  theyare  com' 
pelled  to  recognise  the  fact  that  they  ore 
rapidly  approaching  the  limit  beyond  which 
they  cannot  hope  to  progiess.  Just  as  they 
approach  that  limit,  however,  a  new  field 
opens  to  view,  and  the  possibilities  of  ad- 
vance in  other  directions  attract  their  atten- 
tion. The  results  obtained  with  the  modem 
forms  of  dynamo -machines,  the  capabilities 
of  Fame's  modification  of  the  comparatively 
old  form  of  PlantS's  storage  battery,  and 
the  suggestion  of  Dr.  Siemens  that  it  is 
possible  to  utilise  the  gigantic  power  of  such 
a  waterfall  as  that  at  Niagara,  have  given 
rise  to  speculations  which,  m  the  immediate 
future,  may  play  a  very  important  part,  and 
the  present  exhibition  in  Paris  will  direct  the 
attention  of  many  minds  to  a  subject  of 
growing  interest.  Sir  W.  Thomson,  in  his 
address  to  Section  A,  reviewed  the  sources 
of  energy  which  man  con  utilise,  and  dwelt 
with  special  emphasis  on  the  value  of  wind 
and  water-power  in  combination  with  the 
artificial  production  of  electricity.  Sir  W. 
Armstrong,  in  his  address  to  Section  Q,  drew 
attention  to  the  fact  that  we  have  nearly 
reached  the  limit  of  possible  development 
of  the  steam-engine,  for,  as  he  point^  out, 
tlie  advantage  to  be  derived  by  increasing 
ttte  range  of  temporatore  is  serionsly  dii- 
TOI- 


counted  by  the  enormous  waste  of  heat  in 
the  escaping  gases  and  by  radiation,  while 

introducing  mechanical  difficulties  and 
dan^fers  that  it  would  be  better  to  avoid  if 
possible.  Here  increase  of  pressure  is  not 
an  altogether  unalloyed  gain,  and  even  if 
we  can  improve  the  steam-engine  to  the 
utmost  extent  at  present  deemed  possible,  it 
would  still  be  a  wasteful  though  undoubt- 
edly a  valuable  servant.  The  steam-engine, 
which  is  really  a  heat-engiue,  acts  by  expan- 
sion of  volume — a  principle  which  is  known 
to  be  essentially  wastefi^,  whereas  electri- 
city operates  by,  for  want  of  more  BipUcit 
tenns,  what  we  call  attraction  and  repuUion, 
thus  producing  motion  in  a  manner  which 
is  subject  to  no  greater  loss  of  effect  than 
attends  the  motive  action  of  gravity.  If  we 
could  produce  electricity  with  we  some 
facility  and  economy  as  we  can  produce 
heat,  the  gaio  would  be  enormous,  and  the 
question  then  arises  whether  we  cannot 
actuate  dynamo-machines  by  natural  forces, 
— -"  tave  our  cool  for  other  purposes.  As  a 
idary  motor,  the  dynamo-maohine  has 
already  been  utilised  in  several  ways,  and  if 
we  can  actuate  it  by  some  power  which  is  at 
present  allowed  to  run  to  waste,  the  gsin 
will  be  just  the  value  of  the  coal  and  the  iu- 
terest  of  the  capital  that  would  otherwise 
tie  expended  in  Laying  down  motive-power 
engines.  Of  the  available  sources  of  energy, 
atner  than  fuel,  we  have  wind-power, 
water-power,  and  tidal-power ;  but,  so 
'--  -  -  the  latter  is  concerned,  it  is, 
W.  Thomson  has  shown,  com- 
paratively insignificant.  In  wind-power 
uid  water-power  we  have  agents  whii^  cost 
nothing,  and  though,  so  far  as  the  latter  is 

imed,  ill  this   country   we   have  little 

than  the  power  of  running  water,  the 
ir  may  possibly,  with  the  aid  of  recent 
inventions,  be  turned  to  good  account.  Sir 
W.  Armstrong,  in  his  addresi,  reviewing  the 
known  means  of  obtaining  electricity, 
pointed  out  that,  until  we  con  make  the 
combination  of  coal  with  oxygen  directly 
available  for  the  development  of  electric 
unergy,  there  seems  to  be  no  probability 
ijf  obtaining  the  current  from  chemical  ac- 
tion at  such  a  cost  as  would  supplant  heat 
aa  a  motive  agent.  Coal,  and  the  other 
hydrocarbons,  are  the  only  abundant  and 
cheap  bodies  which  have  their  chemical 
iiSmties  unsatisfied,  and  are,  tWefore, 
-tapable  of  evolving  energy  when  com- 
Lining  with  oxygen ;  and,  although  a 
loetJiod  of  storage  would  enable  us 
to  QM  water  and  wind-power  for  the 
jovdaotion  of  electiia   ooiienta    our   dy- 


namo-machines will  probably,  for  some 
years  to  come,  depend  mauily  on  ooal 
OS  their  prime  mover.  It  is  not  impossible 
that  with  some  form  of  eos-battery  we  may 
be  able  fo  use  coal  direcujin  the  [voduotion 
of  the  electric  current,  and  it  is  probable 
that  future  developments  of  the  thermo- 
electric pile  may  plaoe  us  in  a  position  to 
obtain  sufficiency  of  current  by  a  direct  ap- 
plication of  heat;  but  at  present  the  former 
idea  is  only  in  the  laboratory  stage,  and  the 
thermopile  is  rather  more  wasteful  than  the 
steam-engine.  As  Sir  W.  Armstrong  put  it, 
however,  the  vioe  of  the  steam-engine  lies 
in  its  inability  to  utilise  heat  of  oom- 
poratively  low  grade,  while  it  wastes  on 
enormous  quantity  up  the  flue  of  the  fur- 
nace. If  we  could  utilise  that  waste  and  the 
leavings  of  the  engine  itself  by  a  supple- 
mental machine  acting  on  the  principle  of 
the  thermo  -  electric  batt«ry,  we  should 
approach  very  near  to  the  possible  theoretical 
economy.  Bywhatevermeansobtoined, how- 
ever, it  is  certain  that  electricity  will  play 
an  important  part  in  theworid  of  meohwiics 
OS  a  motive  power,  though  for  some  time  it 
may  be  in  a  subordinate  character,  as  a  sort 
of  bandmud  to  the  steam-engine.  Sir  W. 
Armstrong  has  himself  shown  that  a  small 
watercource  may  be  made,  by  electrical 
appliances,  to  transmit  its  energy  to  a  con- 
siderable distance,  and  there  are  many 
places  where  natural  forces  are  available  for 
producing  power  to  be  transmitted  to  situa- 
tions in  which  it  can  be  conveniently 
utilised.  We  give  elsewhere  some  notes  l^ 
Sir  W.  Thomson  on  the  possibility  cf  distri- 
buting the  gigantic  power  of  the  falls  of 
Niagara,  the  scheme  depending  for  its  suc- 
cess mainly  on  ihe  practical  utility  of  Paure's 
accumulatur  ;  but  the  idea  is  one  that  in 
different  oliupcs  has  occurred  to  many  inves- 
tigators and  experimentalists.  If  we  can 
store  in  an  ecouomical  manner  the  current 
produced  by  our  dynamo -nxachines,  we  ore 
then  and  there  rea^y  to  take  a  large  step  in 
advance,  and  even  if  the  storage  should- 
prove  to  be  a  rather  costly  operation,  there 
are  still  many  instances  in  which  it  could  be 
employed  wiCh  advantage.  Mr.  Swan  has 
tested  Faure's  accumulator  in  connection 
istaUation  of  his  lamps,  and  has 
expressed  the  opinion  that  it  is  tite  veir 
thmg  wanted  to  make  electric  lighting  aD. 
that  was  iieeded,  while,  as  our  readers  will 
remember,  Mr.  Bankin  Kennedy  has  ex- 
plained in  our  columns  the  method  in  which 
Ite  utilises  it  tor  a  similar  purpose  (pp.  ^24- 
598,  V0I..XXXIII.).  By  means  of  Oie  aO( 
mn^tor,  jelectrio  energy,    e™^^*^'^  ^ 
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stoaiu-cngino  and  a  dynamo,  can  bo  stored 
up,  and  civn  bo  drawn  upon  as  required ;  but 
an  C(|ually  valuable  feature  of  the  Faurc 
battory  is  the  fact  that  it  can  bo  used  as  a 
regulator,  so  that  in  the  event  of  the  engine 
stopping  from    any  cause,   that    stoppage 
would  not  extinguish  the  light*  but  would 
only  hmIuco  it  sTightlv,  while  tlio  storo  of 
oh'ctricity  would  probably  bo  sufficient  to 
rnablo  the  dofocts  of  Iho  engine  to  bo  madu 
good    without    a    failure    in    the    light. 
Sir  W.  Thomson  has  devised  an  automatic 
iiiMtrumout  for    making  and  breaking  the 
circuits  between  the  Faare  battery  and  the 
dynamo,  which  also  proteots  the  coils  of  the 
niAohiiie  from  ilamago,   and  the  accumu- 
lator from  loss  tlinmgli  the  current  flowing 
Imok,  owing  to  tho  K.M.F.  of  the  dynamo 
NMug  ovorjiowored    by   tho    battery.     Dr. 
i^i;'uions  is  of  opinion  that  if  the  Kaure  accu- 
mulator can  bo  used  as  a  storohousf^  of  poxvxr 
to    bo    rosortod    to    automatically  at   any 
moment,  practical  electricians  have  a  valu- 
able aid  in  oarn^'ing  out  the  application  of 
olootricity,  either  to  lighting  or  the  trans- 
mission of  power.     So  far,  however,  we  have 
only  the  Tlantc   and  the    Faure  form  of 
secondary  l>ttttery,  and  the  former  has  pro- 
b.tMy  romainod  in  its  originiil  condition  so 
Ion  J?.  Ivcause  until  recently  there  appeared 
to  bo  little    opp^^rt unity  of  its  becoming 
in    great    demand,  and    a    commercial  as 
well  as  6cientitio  success.    Kow.  however, 
th  It  the  advjuitages  afforded  by  accumulators 
aro  bi^ffinning  tv>  bo  apprehendeil,  it  is  not 
milikety  that  other  forms  will  be  introduced, 
whi  A  may  iv^ssibly  be  so  small  in  propor- 
tion to  the'  work  they  do.  and  so  cheap,  as 
ooapared  with  existing  devices,  that  they 
will  bo  ustd  in  many  places  for  storing  up 
th.^  electrio  current  g>?uerah^l  by  djniaiuo- 
ma:hiuos  actuated  by  mills  driven  by  the 
wi:;vi.  or  by  w:iter-wheels.     Sir  W.  Thom- 
sor.  thinks,  a?  matters  are  at  present,  that 
th".   c«t  of  dynamo  and  ncciminlator  will 
tie:  be  fdtal  to  the  plan,   but  that  windmills 
ar;?  rather  expensive   machines,  regarding 
th :  p."* wer  they  are  capable  of  exerting,  and 
CO '^paring  thorn  with  a  cood  steam-engine 
for  relative  cost.     A  wind-engine  employed 
tv^    dnvo     a     d}iiamo-machiue    need    not 
hi    »o    expensive   as   a    windmill,    and  as 
the  latter  averages  about  eight  horse-power 
in    H.'^llav.i.    the     country*     where     they 
ar?    most    abiicdant.    there    is   no  reason 
to  rap>>se  that  it  would  bo  inefficient  or 
to-:  c:«'ly  when  specially  designed  for  the 
wori.     fc  W.  Arasstrong.  though  he  natu- 
rallv  j:u:s  more  reliance  upon  water-power, 
thizksthat  even  th?  dtful  power  of  the  wind 
wiZ  "probaVly  av\ra-^e  new  life  when  aide,! 
bv  1  sv^tem  which  will  no:  onlv  collect  but 
•fC':iiIue  the  v;:r:dl-!o  and  uncertain  uDwer 
fXfrtei  bv  the  air."     But  that  is  on  the 

m 

rsj«pcs:t::^:-  that  a  th^^rocghly  effective  elcc- 
tri:  a;:-:i-v.*.at."r  is  provided,  capable  of 
jrl''^^^  0-:  ric:tr:.'  eatrgy  with  almost  nn- 
,-.:"••' s^^.  rar-iiry :  ard  as  that  is  th?  iiiirort- 
ar:  rv^int.  wer^vrvfrrto  a  statement  which 
Sf  ^A-re  has  rej-f-tly  maie.  I:  ai7"r?.r? 
&i:  SvTTne  t::i:-  a^."^  he  i>rv>cnr>?d  a  nuLi'i>cr 
c:'  ria::i:;f  Orll*  :\t  tbr  rnrr^ose  of  experiment. 
aal  tlr  K«:    ::  thf:n  vTrlied  a  onrrc-nt  ct 


years,  and  then  had  only  To  grammes^  of 
sub-oxide  of  lead.  It  is  not  improbable  that 
further  investigations  may  load  to  greater 
improvements  in  accumulators,  and  then 
electricity  will  become  the  motive  power  par 
excellence,  and  Steam  will  cease  to  be  king, 
though  he  will  doubtless  remain  prime 
minister  for  many  years. 


nty  wc'rifr?  ciuring  five  minutes.  The 
rT;  Itaitlv^n-:!-:?  wew  each  one  mil'.iuietr-? 
lhi:k.  ':'  millinv:r>?>  lo^ng  by  i^>  c-ntiaietre? 
dt^p.  ani  th-r  anrnn:  o:  snb-cx:.i-?  of  !ril 
wL::h  hai  r-r~~  ::72£■ionthrp^?i'nTr.  w-rn 

pTh: es.    31.  iinrf  says  that   in  s:*^;    :: 
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LATHE-HAKINO. 

By  J.  H.  EvAxs. 

A  FIVE-INCH  tzavorsing  mandril  is  now 
mostly  used;  and  in  making  a  latho  of 
thoroughly  good  quality  there  is  only  one 
method  to  adopt,  and  that  is,  of  course,  the 
right  ono.  I  am  well  aware  that  various 
miikers  have  different  ways  of  fitting  up 
this  class  of  work ;  and  it  is  also  obvious 
that  tho  very  cheap  lathes  could  not  be  put 
through  tho  processes  that  a  more  expensive 
and,  consequently,  more  extensive  one  is 
subjected  to.  I  know  of  more  than  one 
London  firm  who  centre  tho  heads  one  to 
the  other  after  they  are  made.  However, 
what  other  people  do  is  no  business  of  mine  ; 
therefore,  I  intend  to  give  a  description  of 
the  manner  in  which  we  make  our  best 
lathes — that  is  to  say,  tho  fitting  up  from  the 
rough  castings.  To  begin,  then,  of  course, 
the  bed  must  bo  planed  up  wherever 
necessary,  and  then  got  up  to  a  true  surface. 
I  must  point  out  that  this  is,  of  course,  the 
very  groimdwork  of  ultimate  truth  ;  it  will 
need  little  controversy  to  establish  the  well- 
CTOunded  fact  that,  unless  the  centres  of  a 
lathe  are  perfectly  true,  it  will  be  useless  to 
attempt  to  do  accurate  work  with  it.  The 
first  thing,  then,  to  be  dono  will  be,  as  I 
say,  to  plane  up  the  bed,  on  the  surface,  in- 
side and  out ;  and  a  cut  must  also  be  taken 
along  the  bottom— the  object  of  this  latter 
being  to  allow  the  washers,  when  the  bolts 
are  loosened,  to  move  freely,  that  is  to  say, 
without  being  compelled  to  undo  three  or 
four  turns  of  the  screw  so  that  it  (the 
washer)  will  pass  over  a  lump.  It  will  not 
bo  a  very  long  process,  as  it  will  only  require 
planing  off  the  narrow  part  A.  This  Fig.  1 
is  an  end  view  of  the  bed,  the  dotted  Tine 
showing  the  actual  substance  of  it,  from 
which  it  will  be  seen  that  it  is  very 
massive,  and  not  at  all  likely  to  spring  in 
any  way;  it  will  be  better  to  plane  the 
bottom  first,  as  this  will  give  you  a  surface 
to  chuck  the  bed  to  in  order  to  plane  the  top 
and  sides.    TVe  always  make  our  best  lathes 

'  with  what.we  term  inside  fittings,  that  is,  the 
lower  part  of  heads  fit  accurately  into  the 
recess  B,  Fig.  1.  Although  the  casting  is 
ma<:«ive  and  not  likely  to  spring,  it  must  be 
carefully  fixed  on  the  machine,  as  it  is  in  hold- 

'  in?  cnch  work  for  planing  that  the  mischief 
tak>?s  place,  and,  if  not  properly  done,  most 
likolv  it  will  not  be  so  true  when  taken  off 
the  machine  as  it  was  before  the  holdins- 
i!o\vn  bolts  were  loosened.  This  I  can  only 
Iv.-.ve  to  the  workman  to  see  to.  "When  the 
:'*  surface  is  finished,  the  sides  must  be 
I 'lane  1  with  a  down  cut  without  moving  the 
w.:  r ■<  ?.nd  resetting.  This,  then,  being  ready, 
we  will  assume,  to  receive  the  heads,  the 
rorT>:t-head,  Fi«».  2,  will  be  the  one  to  fit 
tirs: :  the  centre  must  be  carefully  laid  out, 
au'i  the  hole  to  receive  the  cvlinders  drilled 
:ni  i  bored  out  with  a  proper  cutter  to  its 
s-aninrd  size — viz..  .[-in.  ;  ii*to  this  hole, 
aftrr  ::  is  grounfi  out  to  fit  the  boring-bar 
jfthesrame  sizo.  the  centring  bar  is  then 
tIao:  "i.  and  the  casting  so  set  upon  the 
:'.i:.:::g-machine  that  the  lower  fitting.  A, 
F:r.  -.  can  be  j>lanedand  fitted  :  this  will 
r^r^ire  the  m>"^r  careful  attention,  as  the 
?.;;::r.=L?y  of  the  lathe  depends  a  great  deal 
n-  .T.  tLxs  point,  and  it  is  from  this  hole  that 
t2*  -_in-iril  frame  will  have  to  be  b-?red. 
T:  ::*:  tLrac»:uracy  of  the  prj-j^t  head  we 
r.aV;!  "vhat  we  cill  a  staniar-i  bed  kept  for 
t-r  Trirr^rse.  and  i:  is  wider  than  those  upon 

^wki.h.  tie  heais  ar?  dtted  permanently. 


The  object  of  it  being  wider  is  to 
enable  one  side  —  viz.,  the  front— to 
be  got  perfectly  true,  and  tested  before 
planing  off  the  metal  on  the  other  nde, 
because  there  is  no  chance  of  adjustment 
afterwards— that  is,    after   both  sides  an 

Slaned.  Now,  to  test  the  accuracy  is  a 
iffioult  job,  and  what  are  termed  centring 
blocks  will  be  required.  These  are  some- 
what after  ihe  style  of  a  soribing-bkick, 
only  the  points  do  not  make  a  mark,  but 
simply  pomt  to  one,  and  that  is  the  poixit  of 
the  centring  bar.  This  latter  is  a  long  cylin- 
der, about  2ft.  long,witha-shacp  steel  ^oiit 
at  each  end,  and  the  fitting  is  turned  positxfcly 
true  from  ^e  points,  and  befoce  toie  seoond 
or  off-side  of  the  poppet-head  is  planed  the 
two  centres  of  the  bar  must  agree  in  every 
respect.  It  is  a  trying  part ;  but  it  miut 
be  absolutely  true,  or  the  result  will  he 
most  unsatisf actory.  To  facilitate  this  thereii 
no  objection  to  a  file  or  scraper  being  used, 
and  when  it  is  completed  to  your  satisfic- 
tion,  it  must  be  again  set  on  the  planing- 
machine,  perfectly  true  to  the  bar,  and  the 
front  side  planed.  'When  this  is  done  it  mnit 
be  made  to  fit  the  opening  in  the  bed  B,  Fig.l, 
as  accurately  as  possible — ^tho  inside  of  the 
bed  being  quite  parallel  from  end  to  aid, 
the  x>op|>et-head  will,  when  fitted,  slide  the 
entire  length.  So  far,  then,  we  have  the 
one  head  fitted  and  ready,  and  the  msBdnl 
headstock  must  now  be  got  into  the  same 
condition.  The  casting  for  this  mvst  be 
lined  out,  so  that  when  the  lower  part, 
Figs.  3,  4,  and  5,  is  fitted  to  the  bed;  both 
faces,  0,  Figs.  3  and  4,  can  be  plansd 
sqtuire  sdl  ways.  The  part  extending  below 
the  fitting  is  simply  to  allow  of  more  screw- 
holes  being  tapped  for  the  holding-donn 
bolt,  also  to  make  the  casting  more  manife 
where  the  binding-pressure  takes  place.  I 
have  known  a  lathe-head  to  spring,  and 
cafkise  the  mandril  to  run  hard  when  it  his 
been  bound  down  tightiy  on  to  the  bed. 
When  tho  headstock  is  fitted  to  the  bed,  and 
centred  so  tiiat  it  is  square  at  all  points 
required  to  be  so,  and  as  true  as  pombls  to 
the  bosses  D,  Fig.  5,  which  will  have  to  be 
cut  into  shape  after  the  head  ia  bored,  it 
must  be  fixed  securely  on  the  bed,  and  with 
a  large  driU,  having  a  plain  cylinder  fitting 
to  pass  through  the  hole  in  poppet-head,  tte 
first  hole  in  the  front-face  of  headetoek  F, 
Fig.  3,  is  drilled ;  and  to  drill  the  oocre- 
sponding  one  in  back-face,  F,  Fi^.  4,  the 
I)oppet-head  must  be  brought  to  the  other 
side  of  the  mandril- frame,  bat  not 
turned  round.  It  most  be  kept  always 
with  the  same  face  towards  yon-^Tiz.,  fte 
front.  A  large  centre  will  now  be  re- 
quired, sufficiently  large  to  fill  the  first  hole 
made.  The  heaas  being  fitted^  on  to  the 
bed,  the  whole  thing  must,  of  ooarse,  be 
lifted  so  that  the  square  end  of  driU  will 
fit  into  a  square-hole  chuck,  and  the  bed 
can  be  allowed  to  rest  upon  the  common  rest 
We  always  use  two  of  the  latter.  If  this 
opeiationiscarriedoutproperiy,  it  wiUbeseen 
at  once  that  a  cylinder  ef  the  same  diameter 
as  the  plain  part  of  the  drill  will  pass  dean 
through  the  three  holes  so  made — ^riz., 
poppet-head  and  those  in  front  and  back  of 
mandril-frame.  If  the  heads  have  been 
properly  centred  and  fixed,  there  can  be 
no  difference  when  bored.  We  now  come 
to  the  cutting^out  of  the  large  holes  to  re- 
ceive the  steel  collars.  Figs.  3  and  4.  To 
cut  these,  we  must  have  what  is  termed  a 
boring-l»r.  This  instrument,  as  I  have 
said,  should  be  about  2ft.  kng,  and  turned 
perfectly  true  to  the  siae  of  the  hole  in 
poppet-head,  which  will  be  fin.  in  diameter, 
in  the  centre  of  which  a  mortice-slot  3-16iB. 
wide  must  be  made,  and  about  l^in.  kmg ; 
and  to  cut  out  the  xvoess  for  the  collars,  a 
cutter  similar  to  Fig.  6  will  be  required, 
and  must  be  made  to  cut  with  a  somewhat 
obtuse  argle.  If  the  dxmens!oii8  are  taken 
from  the  engravings,  which  are  half-size,  it 
will  help  materiafly  -as,  for  inatanoe,  the 
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cutter  is  made    so    that    when   it  is  just 
through    the  casting,  the  larger  recess  is 
deep  enough  for  the  collar.    It  Avill  be  seen 
that  at  the  front  of  tbu  cutter  a  recess  is 
filed  in;  this  is  to  fit  ov«r  ilia  ends  of  the 
mortice-hole;  to  keep  it  front  moving ;  it  is 
held  in  its  place  by  etael   iradgBS-  at   the 
back.      The   cutter*bar    into-  whioh>  it  is 
fittedvhuia  squnon  the  and  that  fits  into 
the  wmeohnoigaftha  drill.    In  oatting:out 
boloa  ol  snoh  a^  diameter,   it   it  souoeLy 
necciiiji    to   pniit  out  that  a  ve!By<  slow 
motion  mostp^lie'  nadi     We  aLowys  use  a 
larffe  hand  fiif>«ifiieet  for  the  purpoee^  and 
find  it  answsBffdn  every  way,   givinff  plenty 
of  power,  and.the* speed  is  decreasca  by  it 
having  a  smalT  groove  attached  to  it.    In 
the    present    time    of     improvements    in 
machinery,  thiaimay  appear   a  somewhat 
old-fashioned  w»y ;  but  as  I  find  it  answer 
in  every  wsy,  I.'  see  no  reason  to  alter  the 
means  of  driving  th»  ontters  to  effect  the 
same  purposei     The  tiM>  holes  being  cut 
that  are  to  tvoeive  the   collars,    the  next 
thing   will-  be*  to   ant  the  badk  of  these 
out  abouit^an  eighth  of  aa  inch  larger  than 
thatmauiril,  beoaaw  13^16fiiBiwalL  be  quite 
mdBaumt  depth  iot-  the  cd£Mr;    We  must 
nov^^pooeed  to  shape  up  the  bosees  D,  Kg. 
5,  iudtt'of  the  frames  The  fint  part  will  be 
the  smmd  bead  :  this  must  be  cut  with  a 
cutter  in;  the  same  bar,  the>  cotter  being;  of 
course,  made  to  the* shapo- required,  as  seen 
in  Fig.  7.  The  cnswiisttiB  cutter  naturally 
cuts  the  iron  work  to>  wbead.    GH^iis  done, 
the  concave  curve  must  be  shaped  up  in  a 
similar  way  with  a  cutter  having  the  curve 
the  reverse  way — viz.,  convex  as  seen  in 
Fig.  8.  It  will  be  noticed  that  these  two 
cutters,  Figs.  7  and  8,  have  no  recesses  to  fit 
the  bar;  the  reason  of  this  is  that  they 
are    required    at     difiEerent    positions,    for 
various  purposes,  and  being  parallel  they 
can  be  easily  shifted  to  wherever  required. 
The  process  of  using  there  cutters  will  be 
found  to  be  identical ;  in  some  cases  the  holes 
may    requiie  bushing  in    order   that    the 
cutter-bar  may  fit  more  accurately.    As  all 
cutting  from  this  point  of  view  must  be 
done  now,  the  circular  recess  H,  Figs.  3  and 
4,  remains  to  be  done,  and  then  we  may  pro- 
ceed to  get  the  collar  in.  This  is  cut  with  a 
cutter  like  the  engraving  Fig.  9,  the  cutting 
part  being  just  the  depth  and  width  re- 
quired, so  that  it  has  only  to  cut  as  deep  as  it 
will  go  and  it  will  be  correct.    So  far,  then, 
we  have  overcome  the  principal  part,  and 
have  before  us  the  groundwork,  or  founda- 
tions of  a  first-rate  lathe,  and  must  now 
proceed  to  get  the  steel  collars  in.   In  the 
front  collar  a  cone  is  tuxned,  the  object  of 
this  being  to  give  greater  steadiness  and 
allow  of  more  wear  and  tear ;   the  front 
collar  should  be  turned  out  to  one  inch  in 
diameter,  and  the  badtone  to  13rl6ths  dia- 
meter.   I  had  better   here   mention   that 
these  collars  should  be    forged  from  the 
best  cast  steel  to  be  had,   and   must    be 
chucked  in  a  jaw  chuck  carefully,  and  care 
must  be  taken  not  to  hold  them  too  tightly, 
or  when  they  are  taken  out  they  will  go  into 
an  elliptic  form.    In  order  to  avoid  this,  I 
should  advise  that  they  are  put  into  a  box- 
wood chuck  instead :  they  must  be  turned 
perfectly  parallel ;  this  done,  a  perfectly 
true  steel  arbor  must  be  turned  to  fit  them, 
on  which  they  must  be  turned  to  fit  into  the 
recesses  made  for  them  in  the  mandril  frame. 
Before,  however,   driving  them  in,  an  oil- 
hole  must  be  bored  through  the  top  of  each 
end  of  the  headstock,   about  3- 16th  dia- 
meter,  countersunk  at  the  top.    The  dis- 
tance that  this  hole  is  from  the  face  must 
be  marked  oiFon  the  collar,  and  acorrespoDd- 
ing  one  made  in  the  collar.     Perhaps  it 
would  be  as  well  not  to  make  it  quite  so 
large.    And  now  we  arrive  at  a  point  where 
some  little  disappointment  may  occur,  and 
that  is  hardening  the  collars.  A  pailful  of 
dean  water  and  a  clear  fire  will  be  aU  that 
is  required  for  this.    Make  the  steel  to  a 


gentle  deep-red  heat  and  plunge  them  into 
the  water,  allowing  them  to  remain  in  the 
water  imtil  quite  oold.    If  they  are  hard 
and  not  cracked  conidBrit  lucky,  for  they 
are  not  unlikely  tothJBoalnin  going  through 
this  process.    Upqao  tryiam  them  in  the 
holes  that  they  aM<to  be  &ven  in,  it  will 
probably  be  foun&itliat  they  have  expanded 
considerably.    AiUf  allowance  for  this  must 
always  be  made«- im  fitting  them  in  the  first 
place ;  that  is  towf^^  they  mnft  be  turned  to 
fit  according  tat-the-  snbstHice    of    them. 
They  have  now^  t^.  bb-spot  into  their  places, 
and  to  do  this^Ist'.mireade  of  mandril- 
frame  be  plaoed  ovn  a  gentle  clear  fire  or 
hot  plate,   and    mada^  so  warm  that  you 
would  not  be  likely}  to  let  your  fingers  re- 
main on  very  lon^ .  TUisy  must  not  be  made 
too  hot.  This  donei-  plaoe  the  collar  in,  vdih 
the  hole  opposite  that  in  the^f  rame,  and  the 
inside  o!  the  Uttsr^faearing 'on  a  fiat  sur- 
face.   The  collar  mnst  be  dsiven  in  with  a 
piece  of  brass  very-nearly  its  diameter.  We 
always   consider  it  a^  good  thing  to  set  a 
lathe  so  far  advaaoed  as  to  have  Sie  collars 
securely  in.  tiieir-  plaoes  without  any  mis- 
hap.   Attention,  mnst  now  be  ttumed  to  the 
mandn]^  J^  Fig.-  o.    As  full  directions  were 
given  fortUa-in  the  No.  for  July  29^  ia  the 
remarks  r  upon    hardening    and    tempering 
steel,  I  need  not  go  so  thoroughly  into  it 
here  ;  but  before'  turning  the  mandril,  the 
collars  must  be  gjEnnnd   out    with    leaden 
grinders  charged  with  emery,  until  they  are 
perfectly  smooth  audi  clean.    This  done,  the 
mandril    must    be     turned      exactly      as 
instruction    previously    given,  and    when 
hardened  and  set  must  be  placed  between 
the  centres  of  a  lathe,  and  on  the  nose  a 
small  pulley  is  fitted  in  order  to  be  able  to 
drive  it  from  the  overhead  motion.    In  the 
slidfrrest  a  univereal  cutter  is  plaoed  vnth  a 
spindle    running    between    centres,    upon 
whici]  spindle  an  cmory*wheel  is  moimted. 
This  latter  is  about  3in.  in  diameter ;  this 
is  also  driven  by  the  overhead  motion  at 
groat  speed  in  the  opposite    direction  to 
that  in  which  the  mandril  is  running ;  it  is 
then  brought    to  bear   lightly   upon    the 
hardened  mandril,  and  wilTcut  it  perfectly 
true  and  cylindrical,  provided,  of  course, 
that   the  sUderost   is    set   parallel.    Such 
points  as  these  are  entirely  m  the  hands  of 
the  workman  doing  such  a  piece  of  work. 
Great  care  must  necessarily  be  taken,  the 
mandril  being  made  perfectly  true  in  dia- 
meter and  quite  cylindlxical.    Care  must  also 
be  used  in  order  that  it  may  be  ground  to 
the  correct  size  of   the  collars,   and    very 
little  will  be  required  to  be  left  to  grind  when 
finally  fitting  the  one  to  the  other;    the 
cone    must  be  trued  up  with  the  emer>'- 
wheel  iu  the  same  maimer,  only  that  the 
application  of  both  hands  at  the  same  time 
will  bo  necessary ;  iu  fact,  the  action  will 
be   similar   to    tui-ning  a   cond    with    the 
slidercst;  this  cone  must  also    be   ground 
well  home  in  its  place  when  the  mandril  is 
fitted.    The  next  part  to  do  will  be  to  get 
the  steel  cap,  K,  Fig.  o,  at  the  end  of  man- 
dril iittcd ;  this  is  made  from  a  piece    of 
round  steel  that  has  been  worked  at  the  fire, 
bored  out  to  fit  well  over   the  end  of  man- 
dril, and  the  face  that  bears  against  the 
steel  collar  must  be  hardened ;  the  screw,  L,. 
Fig.  0,  is  tapped  into  the  end  of  mandril, 
and  should  be  a  fine  thread.     At  the  bottom 
of  the  hole  in  steel  cnp  a  round  hole  is 
drilled.     This  is  to  let  the  steady-pin  that 
holds  the  steel  guides  in  their  place  pass 
into,  also  to  keep  the  cap  itself  from  tui-niug 
round.    The  screw  K  should  fit  tight  when 
the  mandril  runs  easily  between  the  collar 
and  cap ;  but  it  is  better  not  to  go  home 
dead,  as  it  allows  no  adjustment  in  case  of 
wear  and  tear.     Having  gone  so  far,  we  may 
now  turn  our  attention  to  the  metal-pulloj, 
M,  Figs.  3  and  5.     The  first  part  iu  2>ro- 
cecdiug  with  this  will  be  to   see  that  the 
castings  are  perfectly  Eound ;   the  pulley, 
itself  is,  of  course,  hollow,  the  front  face 


being  put  in,  after  the  whole  of  the  inside 
has  been  turned  perfectly  true.     Although 
not  seen,  it  is   quite  necessary  to  turn  the 
inside  in  order  to  balance  it.     The  inside 
turned,  and  outside  roughed  over,  chuck  it 
by  one  of  the  parts  where  the  grooves  are 
to  be  made,  and  bore  out  the  centre,  not 
quite,  however,  to  the  finishing  size.   This 
done,  the  front  is  recessed  in  about  3-Uitlis 
deep,  and  the  fitting  turned  like  a  dovetail, 
about  0^  or  7^  of  angle  being  given.  The 
front  faco  must  be  turned  all  over,   and  a 
corresponding  angle  turned  up  on  its  edge, 
and  left  about  a  32nd.  of' an:  innh  larger  than 
the  recess*    Initspuesent  stata^  it  will  not, 
of  course,  go  into- its  ^plaoCi  but  if.  the  pulley 
is  placed  upon  ai  hot  plate,  aad   gently 
heated,  it  will  expand  and  allow  the  front 
plate  to  drop  in;  on-  to  the  lowier  face  of  fit- 
ting,  and  when,  oold  will  contract  itself 
round  the  plate,  and  if  the  angles -have  been 
well  turned,,  no  joint  will  be  viaihla,  and  it 
will  never  coma-  oat   again  unlesa-  turned 
out.  In  case- of  any  little  mishap  in- the  fit- 
ting there  is  no  harm  in  hammeiinff  it  all 
round  whore  the*  joint  is  ;  when  faoed  over 
and  found  to  be   quite   sound,  it  may  be 
fitted  on  to  its  place  and  be  turned  true. 
A  steel  steady-pin  must  first  be  fitted  ;  the 
easiest  way  to  do  this  is  to  drill  a  round 
hole  in  mandril,  fit  in  the  pin,  and  file  two 
of  the  sides  away.    Then  drill  and  cut  out  a 
hole  in  the  puUey-face  to  fit  it ;  this  should 
be  done  before  tiie  pulley  is  turned  over  in 
its  place.    When  fitted  up  to  its  permanent 
position,  it  is  held  in  its  place  by  the  nut  N, 
Fig.  5,  the  mandril  being  screwed  with  a 
fine  thread,  and  the  nut  which  is  steel  made 
tofit welL  This  screw  should  be  quite  true  : 
any  error  in  it  is  most  likely  to  throw  the 
pulley  out  of  truth.    There  is  no  reason,  if 
the  parts  are   all   true,  why    the   pulley 
should  not  go  on  and  off  as  often  as  yon 
like,   but  the  less  ^is  occurs  the  better. 
Before  going -further  with  the  head,  it  will 
now    be  time- to  fit  the  six  steel  guides. 
These  are  made  out  of  cast  steel  and  fitted 
to    the    end    of    mandril,    and   it  has    a 
fiat  bottom,  in  which  a  hole  is  drilled  for  the 
same  steady.vpin:  to  fit  into  that  holds  the 
cap  in  its  plaos*    When  fitted  they  uiay  be 
turned  over  in  their  place  without  any  in- 
jury to  the  maadiil  if  carefully  done.    The 
guides  are  novi^ ready  to  screw,  and  as  th»^>y 
form  the  groundwork  of  producing  a  true 
screw,  it  will  be  scarcely  necessary  to  pciut 
out  that  tibeymust  be  perfect  in  themselves  ; 
they  aro  uBcially  screwed  vnth  what  wo  term 
the  E,  F,  G,  J,  N,  and  the  mandril  thre^id. 
It  is  to  a  certain  extent  a  matter  of  indiffer- 
ence what  threads  they  are;  however,  these 
are  the  best  for  the  purposes  they  arc  likely 
to  bo  required  for.    The  guides  screwed,  we 
have  a  kind  of  gauge  to  screw  the  nietiil 
piece  to  P,  £^  o  and  6.    It  will  be  seen  by 
P,  Fig.  J,  that  only  half  of  the  circles. so 
screwed  will  be   required,   as  each  one   is 
moved  into  gear  with  the  guide  by  the  ox- 
centricity  given  to  tho  part  K,  Fig.  o.    This 
is  fitted  to  the  lathe-head  on  a  steel  pin,  into 
the  end  of  which  is  fixed  a  steelscrew  S,  Fi^s. 
4  and  o,  to  keep  it  in  its  plaoe.     It  is  moved 
round  to  its  place  by  means  of  a  lever  fitting 
into. the  holes  seen  in  engraving  ;  the  mortal 
piece  that  is  screwed  to  fit  guides  must  movc: 
freely  between  the  metal  block  It  and  steel 
nut  T,  Fig.  5 ;  it  will  then  fall  into  its  place, 
and  if  sulHciently  tight,  will  insure  the  cor- 
rect copy  of  whichever  one  it  is  working 
into.     It  will  be  seen  that  the  portion  re- 
quired P,  Fig.  5,  is  very  dilFjirent  from  the 
original  casting,  P,  Fig.  10;  but  it  is  made 
after  this  fashion  to  fjwiilitato  the  working  of  it ; 
for  instance,  to  screw  half  or  a  portion  of  .i 
circle  is  not  an  easy  matter,  although  even 
that  can  be  done:  that  under   oiu-  not:oe, 
however,  is  tho  most  simple,  therefore.  I 
^vill  describe  it.    GH^ie  casting  being  turned 
and  faced  both  sides  to  tho  required  thick- 
ness, and  the  centre  hole  turned  out  to  the 
projKir  diameter,  bring  into  \saA^\5Ji\a!t^«M^. 
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fue-platw,  and  at  a  given  centre — viz.,  oae 
thftt  will  bring  each  of  the  six  holea  to  be 
aorewed,  conoantric  witb  the  mandril,  fix  a 
jneoe  of  metal  fitting  the  centre  hole,  and 
irimi  the  part  to  be  aoreirod  ia  ooncentric 
fix  it  in  its  position  with  two  champs ;  turn 
oat  the  diameter  and  acre  ir  the  same  to  fit  the 
ffoidt ;  by  repeating  the  operation  for  each 
We  thia  part  will  be  so  far  ready  to  cut  in 
halt,  and  to  do  this  bring  the  centrd  bole 
OOBOentrio  to  Uie  mindri'.  which  it  will  he 
if  fitted  to  a  chuck,  and  with  a  thin  parting- 
tool  in  alideTMt,  part  it  off,  leaving  lees  than 


the  half— about  one-third  will  be  qnite 
enough— screw  to  perform  all  that  is  required 
of  it.  To  fix  the  metal  piece,  B,  Fig.  a,  we 
have  now  a  ^de,  as  by  offering  the  part  P, 
Fig.  i,  that  IS  sciewed  to  its  place  when  the 
eccentricity  is  at  iis  fullest  extent,  it  will 
show  where  the  boles  should  be  made  in  the 
mandril  frame,  and  a  little  draw,  that  is  to 
say,  enough  to  allow  of  the  screws  being 
brought  in  close  contact,  should  be  left.  We 
are  now  drawing  to  a  close  with  this  part  of 
makinff  a  lathe  of  the  kind,  and  all  that  re- 
mains is  to  fix  the  index  ball,  IT,  Figs.  3  and 


countersunk  into  the  head  beyondU-  . 
and  by  doing  thia  a  flat  taes  is,  erf  ecnn 
obtained.  Tba  index ptmttT,  Fi|f.3,iiBB 
of  iniiiiiii  stiiiil  ■iiillwiilwiiiil  ami  Imiimb 
It  is  made  adjnataUa.thabttortakiMpli 
where  the  tiro  hnm  nnla  ttra  aeea,!^ 
this  adjustment  is  aToyiuafal — ii^tatiai 

cessary — aRangemBn 

man  te  start  a  drvinOD  at  any  gii 
plain  index  can,  of  cmaiaa,  be  »  . 

should  recommend  \ij  all  means  laaidiii 
able  one.    HaTinf  *nBdeBt  diK^ri^S 
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u  well  tohftTema  manjdiniionB  aa  poaiible, 
U  itit  never  known  what  may  be  required. 
13iote  vpoa  mj  beat  Utho  have  360,  192, 
144, 120,  112, 96,  60,  12 :  with  these  70a  m&y 
get  alnuMt  any  number  that  is  likely  to  be 
nqaited.  I  haTe,  of  ooorw,  worked  a  great 
deal  at  ornamental  tmminff,  and  mostly  use 
the  96  or  60  diviaion,  nnlesa  doing  double 
oonitting,     when    the    120    ii    neoeesary. 

I  fitting    op   the   poppet   head,    I  have 

waya  fonnd   llie  drap  lev 


Ihe  drcn)  lever  moBt  tuefol, 


Rlwap  i 

eapeoutUy  nooe  I  introduced  the  stop- 
to  it.  13ua  latter  eoiew  enables  you  to  fix  it 
out  of  the  w» — many  prefer  the  wheel. 
Annthar  adntncwe  I  find,  and  tliat  is  to 
have  the  aonw  nfficiently  long  to  posh  the 
centra  oat,  inatead  of  having  to  take  out 
the  cyiimdier  to  remove  the  centre  with  a 
pieoe  of  ham,  Thia  latter  plan  is  held  to 
be  good  by  eome  London  makers,  as  tbey 
adhere  to  h  still.  However,  I  iirefer  to  add 
all  tfaa  nioet  modoni  appliances  10  my  lathes, 
and  itmmt  be  dear  to  all  that  to  be  able  to 
get  llw  oeatiM  out  quickly,  no  matter  for 
wbftt  ^nrpoee.  most  be  ki  advantage.  I 
have  givrai  iDoatrationa  of  the  diflbrent  parts 
in  otdw  to  make  the  instmetioiiB  aa  clear 
and  little  complicated  aa  possible,  and  I 
hope  no  diffioolty  will  be  ezperitncad  by 
any  one  desirous  of  making  aiich  a  tool, 
hot  aa  I  offer  every  facility,  m  the  shape  of 
perstmal  interviews,  with  snch  of  our  readers 
u  may  care  to  avail  themselves  of  them,  the 
tuk  i  rendered  mote  easy  still. 


THE    FAKIS    ELEOTKICAL 
?XHIBITIOH.-ni. 


.  _.  din  Kanaears  Bregtut'i  ABC  dial 
t^Bagmtt,  Hughes*  tTpe^rinter,  Ifone's,  and 
Whsatkoatf  a  antomado.  Baudot's  type- printing 
iHfcvMBtiii  IbelieTS,  oomiagmnoh  in  favour. 


I  The  BiDftle-neeJIa  telegraph  is  not  uaed  over 
.  hece.  BrBgnet's  ABC  telogrsph  is  Qu  dm- 
pleat  of  iheae  iiiBtnmients.  The  mlnipiilBloT 
oonsitts  of  a  horizontal  biiM  dial,  on  which 
.  lettezB  of  the  alphabet  are  written  ;  to  each  le 
ooireaponde  a  notoh  on  the  dionmferenoe  of  the 
dial.     A  haadla  is  movable  around  this  dial,  and 


e  wiih  to  send.  Thii  handle  make*  and  breaks 
the  OQirent  by  means  of  a  wheel  with  curved 
teeth.  The  reoeiving  iuaUnmetit  bos  on  A  B  C 
dial,  whoee  needle  is  mode  to  torn  round  by 
oloekwoik,  the  esoapement  being  released  by  an 
eleatro-mSignet  eoob  time  the  ourrent  pawes.  Id 
Hughes's  ^rpe-printiug  telegraph,  tbeiending- 
instrmnent  oos  a  keyboard  like  a  piano,  on 
whose  keys  aie  written  the  letters  of  the  alphabet. 
The  essential  part  of  the  Teoeiieris  a  type- wheel 
against  whioh  the  slip  of  paper  is  prsssed  (each 
tmifi  a  key  of  the  sending  iuslriunent  is  de- 
pressed), and  the  oonesnondiog  letter  printed 
upon  the  paper.  This  telegraph  has  very  00m- 
plioated  mechanism,    and  oltAongk  at  a  first 

Cnoe  it  may  look  simple  to  wotk,  yet  it  is  not  ; 
the  tjpe-wheel  turning,  ssy,  onoalna  second, 
time  must  be  osrefully  kept  to  this.  It  is  mnoh 
ueed  in  Fronoe.  Bsodot  s  instrument  taiMB  ar 
much  less  room ;  but  is  also  veiy  oomplieated. 
It  will  print  six  messages  at  a  time. 

A  full  description  of  these  instruments  would 
take  some  pages  of  "ours." 

Among  autographic  tolegiaphSi  T  may  men- 
Uon  Caselli's  and  Meyer's.  The  annexed 
diagrams  will  show  their  principle.  Fig  !,  is 
Oaaelli's  instrument  both  for  sending  and  re- 
oeiving.   The  telegram  or  diawing  is  written 


The  iron  point  F  move*  over  the  curved  table, 
being  connected  to  a  pcutlalum  OW,  by  the  rods 
OiCmNII,EB.  On  thetod  PM  is  c  ■ 
sorew,  so  that  at  every  oedllation  of 
pendulum,  the  poict  B  le  moved  a  Uttle  along 
the  rod  P  IT.  It  will  now  be  seen  that 
the  point  P  may  thua  psfs  over  every 
point  of  the  suifoce  of  the  table,  T  D,  upon 
wUch  is  pla:ed  the  writing.  The  receiving  in- 
■tnuunt  la  exactly  slmilu,  and  upMi  Its  curved 


4able  is  placed  a  piece  of  paper,  moletened  with 

fenocyanidB  of  potaeainni.      Both    ptuduluma 

-»  started  dmallaneously,  aad  are  mode  to 

loUlate  Bvuehzoncnsly,  the  weight  W  swinging 

sleotKi-n*— ■'-    ■" —  — V— ••- '-* 

,    _     ~  '  esthe  slip  of  foil,  the  oil . .   . 

of   the    hatleiy    may    eiilier   take     the   path 


magnets.   Now,  when  the  point 

F  (Tig.  1]  touches  the  slip  of  foil,  the  aurT«nt 
'  Ae  hatleiT  may  eiilier  take  the  path 
NU  PD  —  or  the  path  +  NLL'N-H-P'D' 
£'  E  ^  (the  accented  letters  designate  the  re- 
oelviDg  instrument,  which  I  have  not  drawn  In 
the  diagram,  since  it  ii>  exactly  similar  to  the 
sending  instrument).    Now,  it  is  desi  that  the 


former  path  is  much  less  reiistent,  and  will 
therefore  be  chosen  by  the  cnneut.  If,  however, 
the  point  F  is  over  any  point  of  the  drawing, 
the  msnlating  ink  will  prevent  the  current  taking 
the  above  short  cut,  and  oblige  it  to  take  the 
latter  and  I^ger  path  through  the  receiving  iu- 
itrument.  The  iron  point,  F,  will  then 
leave  a  blue  mark  ou  Uie  paper,  impregnated 
with  feRocyonide.  The  writing  or  drawing  will 
tbna  be  repeated,  point  by  point.      In  liter's 


KMH.imi  tlK(MIAN10  AMD  TypRLD  OF  6CIBNCE:  Ho.  889.  Sept.  9.  1881. 


v.'v  ■.,  iikm    i%i.,ii  ill  ihi'  tvmiintr 

"'Hivt^l  niiliilii'<.)|<i''miinit 
'  t  ' '       >  'u-  n«ttll«  aw  iBiirvuUnaii. 

.IV    :-.'.l'.l»l(ukl.V     llHOMIliltt'll.        Itl- 

il.i  »»it  t)r•Ui^ruilJl  llip  lUnprant 
K...1'  ..*  "Kitiairt  !.■  I)inbU>,"  iinUo 
;  h;i.l  hrtii  ne  tUi>  Oiirrii. 

C.  SBtaille. 


1'S:t:3h  Assocuxioff. 


ii  'iiiniiiHuli'nrtli.pIslathvro.  3.  Th«  KmltwiU  liappcaed  Umiti  c[  atomic  Tftlne,  bnt  to  dootit 
■hn  :i  I'tiriviit  111  ^10  webon  through  the  iciretikine  '  whether  ire  kire  graonda  for  ajHigning  U17  limiti 
«ii-iur  rntn  th(-X[ltnncii<lBtthe  rateot  2t;.2^'>  wb3t«Ter  lo  inch  nlaei.  Atomic  v&Tues  *PIMU 
l>  r*»-lK>wiiT,  tcininp;  .l.S.IO  (or  HO  per  cent.)  of 'hi!  to  me  to  be  in  their  Tent  natnre  variaLle  quintitio, 
IVvlMHanuralinnaiiddiHiMtiriD  •!  heat  through  and  I  rentcre  to  think  that  chcmialr;  will  be 
lhon>adactnr  ami  2 1,IX>0  hone -power  (or  SO  ptr  greitlradrmced  hy  afull  andcatetuletadroftLi 
nunf.  Of  tbftwliolp)  on  theretipieuteatthe  fartul.  conditjoni  oi  rariatiott  of  atomic  values. 
1.  'I  lie  elnalion  of  tfmi^nlun  above  the  lur-  '  Two  cacditioni  of  change  of  atomic  valne  are 
mt|!iilinft  atmiaiiheTo,  to  allow  the  heal  gsnerated  1  partieulaily  warthr  of  notice:— I.  Tempetaton. 
in  it  to  ,'icap«  b}'  laJiation  nod  be  cirried  away  by  1 II.  The  chemical  character  of  the  uniting  atomi. 
i»iif«olion  1*  DulyJ  about  -2(1'  Centicrade :  the  |  **"—"•  Talnea  iDcreaee  with  fall  of  temparatai^ 
win)  bsiiig  hong  fMrly  Pipou'd  to  air  ^  ordinal;  I  aaddiainiih  «ith  riH  of  temperature.      ' 


■  '>\^.,.,_ 

cUanai  monads,  or  both  chlorous  and  baiyloiu, 
ii^Un)  is  only  ID  millimetres,  and,  therefore,  ttere  I  aod  ■■procally.  In  illostration  of  the  diminoliiii 
-i*  nJ  dinenlly  abanb  tho  iuulalion.    6.  Iha  ant  I  at  atM*c  tvIho  with  liie  of  temfcaatare,  I  mif 

.(-f  Ike  eopper  wire,  reobned  at  S3,  per  lb.,u  |addim  the  follaviiiK  waU-ki '■ "' 

'M'lOOO;  theintamton  which,  at  5pcr^t,  iiiaB^^ke '■ 

I  mui-i T.  =  .,z^  '■-rrnrTiTrnTitthrTiMiMi  Imnaiii   I 

iilcoits  mare  thui   £1,900  a  year,  it  Pi  '         "  j "  ca  iuec  muuia 

.  tter  eeonomj  tq  pot  more  copper  into  thsooB-  1  oUlar,miLa:ili  salts  decompose  by  heat,  (oimiiii 
i.-m:  itlMa,laM.  I  say  aa  more  on  th:.  pent  i  i—  ma  1  '.t  1^  amide,  with  trivalent  nitrogec. 
laesent,  ki  the  ercnomy  of  copper  for  i^ctoic  *1ke  kich«i;  ehlendaaof  phosphorus  sod  of  inti- 
uilucl ion  will  be  the  sufject  of  a  ipec:il  com-  ^  BOSi^asc  dt^i-mpoMd  by  heat  into  free  chlociu 
tinicatioD  to  the  (ectioB.  I  »bat1  cTilvitv.  in  and  the  Ivwei  chlonle.  Potas->ic 
inclnstop,  tbat  aae  creat  difficuitv  in  the  Wj' 
the  electrical  transmitting  pow< 


:HH    AOOMSS    ™;«AIHI«ATIG8|5J'i*SSS.;""HjhPSf,„'«£™'.™^. 

ASJJ  FKTSICS.  iKtioTc,  Nrst  pointed  out.  i>  the  tsKotia:  f  ;c  good        -iiiiMMif   illMstirimu   of   the    gre: 

.i*';v— *i  k.  ti,- Hy*™"' '''^''™J' '"  ""  •'"■'^-=  *"""=-''^"  ■:*  ™iae««lfch   ■         - 

e.ivwv.lbTtli»    j^,^      ^atwhAt»itwttoaaw.:h  i\y-ir^ts  he        "" 

-llr-        ^""^wUen  we  have  them  st   the  cinltwd  endsf  the  cf 

L>uer((Tinnatur.'.,,rtre:     Imaginea  dme^t;.-  Jrtrant  ir:i»tr>  das:  <a 
tti^  tli<>  natnml  m 


II  .<t,«-ti.ni  A  w...  .U';v.»i  k.  ti,.  i  liyn*™"*'  Ofonpmy  in  the  electric  tranim:  v^jd  cf    nbmsSch  etamc^  aKnrne  by  combining  wiHi 
iic^Tu,  u  A^,    ie.ivww.iDTtii»    j^,^      But  what  are  we  to  do  w-.:h  ?\>.>tt1!i    both  Alonms  >ad  banloui  atoms  than  with  atom 

M.n.,    it    ■  •"■-*^*'     Jfjthing  aKTe  ilmi  idtooB^ht  on  an-r '  has  no;  been  fsond  capable  of  c  mbining  will 
j™™-  "*  •  aeconnt  aver  to  be  mdmUcd  into  ■  hoow  crihi;'.    me>re  ikMi  t:sT  at:=i5;f  chlorine.    The  eommos 


•■f   faergr   !!.u9   •  \hatntiTely  , 


T  ether  plan  «k««  mfefnards  agaiul  atodei.:    adctimk  f:;ci«'I  bj  aq-;;a  r: 


'iut.   ..  iLL      I   I..  11   ,  °.' '°'"°''''^'"*l*'*'"''''»lT»'''l'<'''e'wtin»swMthv   poixi^PtC"..  1  p-:rfe«:vd*i3ii;e  and  cryslalHi- 

l-mii;*^*.     ]",',i,JSLi!'»«Ji'"»*"Upo-iliility  of  aoddeot.     In  aaelecai';  .  aUebyfrrv^zL  «::      Cheiirts  are  Cinstanllj  nak- 


t;.l  -nuV. 


«  -r.^n.illvdjnebythem    cjuld  hot  tl .       .         . 


;   ion,-   by  nttar ^ 

ihl-^'.  •■  thf  iirmmi-  bv  me:iTii  of  idaal  ■  ^J'"*™'*"?'*''*"'"!'  d^smsi  nr  IA)>iiait~a^aa-  '  tfc«*:bj':-irl'  l:=iU  fil'J.     T:.e  :;:: 


*i  rt.1-   *--T^...~.'  >..^;-T*.lT  -rzi  '  ""fJ  dirttt  fnan  the  slsniie  masB.  ami  emglTit '  Mm«ty  :::^\'^tL  iriib  t;-h;  m  n'.i  by  a 


-  »e  UBM.  Kv  m«:iTis  FI  meal    bk*.  thi««gh  proper   diMrtbnttDr   wii-j,    K- ti    '  =  ti  i:l;.-f.=  ;.-iZ^  k;;»l  ii  H.^LF  .  .5r  KjST„H 

-  WHh  pafi.-!  eoinomy  ihe  h  as.*.  andTfaewne*.  anlshsM  *he«  i:  i.  t:  x  -v^iir.i  w.i  twjr*  as  isiny 'm::;i.is  aa  it  cm 
.  an  .  emptym^i  .lotk-bMiu  „^  1  ,,,,  ,i«-rif  ligtrics.  ud  aewuwETii:-.^.  tiks  it  ■!  :z.t  k=i :  f  J  i  :r-=  :a  the  crystalliiu 
■y;     •*'■  •"    ^Smij^j'lil  ■»>"■**"»■  »»d  li'W.  "  "hitiver  j-i*r -^*:ii:.  -  .    »i::  SiiF.  his  1  hi;hc;  ai:=;ic  Vilne  thanmib 

■  '-.T'  -'-!•  ~f  ,  '■•'■'^■'W  per  vanti  ddving-i.iwsr.  Xow  ti.i  thins  s  :."  ^1  :.:.;  tzr-Ls.  -»^S  ':  ttt  jreMSM  "(  "he  atom  0! 
■■..:7'.  ■^".^^(™^V;^  ■«"";=  o™;  ewn-'tiwUlT.  1  t.'p«._  *=.:  :'.r.i^\:    s.-^_:i=.^  r-i  ^sadjis;  J  t:;=i*4  I  long  and  ablj 


^'   k^:;i=aaFiaM' 


"'"'"' Sies 


■'■:■  V-—J.-  --.'-■'"-■t'"'-"'-',""-^^-   n-iab"?.  whidi  w;-.;:!  te'iV-rn:    i'.Z:   'j  t!:7  Swioa  C  wm  p^^Eifc"  rriz  iv  A-  C.  Bammy. 

:--.t;...-„':    :  i-itt  i  c.e«*ne  a:cBtEuUi-r.  cr   w-ei-tiJat  ths  eclisareni  :f  the  =i:£:*  ^.  ■  ti.r' .  r.E-S..tt.*  ii«ciee.r«*rJ  ;f  the  Oasb- 

7ii.-izLj.:'.:;i    f  -:e*T5T  hithtrtj  inmit=d<r   ?■  '-.  p^  5=^T*y.  wh;  five  a^  ii^:i;j".  j-.,  i«.'ol  thi 

.  :=r«.r;-f;:o'j  i.i:;Lt  bo  uie;i  fiitoreup'    _    _    _    .     _          _      .  ;r.i=  tU  ;t■^5^(«  :i  Br-.=ji.   js-i.-^-cal  8eie»«. 

rtt'r.y  :-;T.i-l  fv  tbe  tilt-mill  dunni  i*s  |  _-_,  .vi-np-rca  TV  fTTCWTaTBT  ^fl^-i^  t—^  "is  i^l  -Mfic  .:f  th«  Britiih 
Ur»B5:i  .I'oit  the  tim'i  o!  hiRh  anifl-™-!  lUi  AUiJlttaS  JJI  LAhJLLSIAl.  Awxias-cii  I^:::.  "n't  Take  ^ef:Ua<RBrfra 
7.  acil  ;.  S.vvii  out  whin  wanted  at  Ptber'  Th^.Udrtnin  Sec;:;n  fc  was  djitvere.'.  >v  ti,  t*  jc:i*imr  jertr=  riih*  »,;;t»•«;— 
•  :t  th. -i:  £ -'in.  There  mav,  however.  b« . I  Pc^'ident,  Ftct.  A.  W.  WiUumau-c.  F.^f  .  Ic;^^:^  tilsazs  w>  have  a  1  ■■■itslilr 
;:i-'-  T. '::'_'.- !s  the  woild  when:  it  wad  i  V.l'.C.S.,  the  »ntj«t  beiti  ihe  eivwth  :i  »i;  sen**  .-i  trs*  r.-isic::  rxki.  tii  ^hroMlocTdf 
'  L-.i:.ti,;.:.i  tv  I-iM  a  sea-waU  ■i':r:  >i  the '  At  ?mic  Theory.  The  tistcry  of  th4  n-^i-i—  »-■  •-  -t^y^f-  JjJ--j.--j  ii;En=ia{-L  ThaoQssC 
.T^  .f  :::ii:.:.l  !  i-:n  or  tstaary  an  J  to  ut:I:tu  chemical  theoiT  was  traced  il.  ouliiae.  ^  ;im:-  .'f  t^tM  be2:£p  ::  tj.;  Ilw;:  S.^iHan  epoch,u 
:',.',  'i-^r.-v  ,f  •...'.iiig  i;  and  emiityjo^  it  by  Jett  showips  how  far  ic  C0B:db>Te:iiti-^p;::.a:.i  •- ■•-  *■—  .™— "^  -,.  .  •.— _  — .'^  {-  ti— 
:.i  :1  ^.■^■' I  a:.l  wji-t- wheels.  But  if  is- whit  were  the  limits  oic:LrFre*entk:;:sAi;;.  I:. 
--  ,     ,._.    -. 1 1  :. i.i.. . ..    jf  the  a'tlr«s  hi  Mid:  We  =:»■  k=ji 


ii '..'.''.-:  ::■••.'    !c-'p  the  vat-:r  out  altuj^tLer. '  that  compomid  atomt.   cr   molecnlts   u 
i.'ii:  !:!' '.'■  lu.i'M  ths  wh'>]?  l/iUn.    Turn- '  tbern,  nbiebcanbeii'intidedby  tlteirf>-s«tr.--'J,. 

iv  T-  ■■  ,r'.**   .i  eEerjy  dtrivud  from  sun-  I  mtLhuiicat.  and  other  propertie*.  are  tie»a=*  j. 

.'  :•:  'iit-t  tha  wibd  Cnt.  L'jokie;  at  the  the  compound  at?n:3  is<i:»tej  by  :fae  =;4t  o-c 
'I  , .'.  .CiV:  .i  ^'.:i>..z' T*'^:!,  and  t1i«  CMDpSia-  preheDiive  chemical  enlences  cf  ccmrccEnn  ac^. 
•  '  -■/  >.v.i.:  •'.:^  '.t '  w:l>Jic:U.<,  wo  tind  tha:  motions.  The  molecular  coostitstkicofiBatUTWi 
'.'■  .M-fi>Li>t.'.I  W;:.'  itnl  sj^jJIai  a  iujic  pan  >  pr>:dictcd  implicitly  Ly  the  alus:.:  diMry  of  ci 
.;  '.,,  tr.--rjy  '.:-:,  >v  =.au.  Ttt  iirut>i!«iit  Fi.iutitutiDn  of  the  elements :  acl.  whertvic  II- 
t-'.   r^/TT, :   ■-    '--■•  .*'-w/y   ■:'   ■-■■'I: 


.■.^...^    /elitive  weights,  such   results   ant*  with  ih:* 

,.,     .      ,  .    ,   ■*.ji  to  ti.; '.leriTcd    from     puT*Iv     checiicir  eotaideraSrif 

ir/  -.I*  (iili  '-i  ;«"iaT*'*  ■'''■"»'■"?  *"  '  ri'ded  by  th*  atomic 'theorr.    Oar  k=7wlediK  ;f 
irr'-'     l■ll^i^5  >':;_■*:»  a* 'K^ia^I^,  lii    nilecul-ss  is  as  yet  in  its  infaaty.    Etta  aiajp.^       .J'^.-  JC 
■  ■/ »rr.e:tJ  :ti' .:Eer:fy  Bstialv  ^;  ■  thseoram'^nest  efementsanJ  c'D^T-Dd)  weka.-w   r(«-xj- Sia 

v.:  t'.u   .':.«•  r-..-k.  ati  rJIadcitut.  I  'thamolwtilar  wt^ghy  of  very  f«»:  bit  whiiwed      :fci»fii  na 

"^r.r.T.  .if'-ri  ::'%a^*  ■.("■■  t.-.t  (L  .  kn^w  ci  them  prove-  thi:  tha  kUa   f  ms:-:^: 
;-.  '»:.    ■.  ,.y.-iL*.*rtLi:.th»l;>;ii:'.-.i!af.K:*iav*n!frl   -jy   iLisiifts   i;  tip-ii^  ti*  *.*- 

■M  r-  If  ■  •  ■•  'fr-.:.i  .V:ij.n,   iti  it  ti--    c:^_:»ry  fitts  oi  :aT3'^  actu:-n  is.  as  Ii:  as  :t 
«'.„.;-  -..  .-r.aU.-i=  if-iv^rj;-!.    ,{tu.   *  tr-=   t^.-.-ei^-at-.i   it   wiat   exists  - 

i,t  -(  ';.     ■  ;. --.l   Stiti.   .ii   Erlt,-.    i^vi:.-.  .        ^  ..     ,.,...  .^ 


r.'t  r.'.T«,i  (o*M/i:    :it:y.rattffK:«^s:^,  »«  J^- — ^- - 
'i^nM  «f  iAl«at:..  .';    1;  .- ;  =._r-^  -■^■^'--  ?.-  .L*J{^L5*" 

tri--  ^ii-"'1i^="^NIr'"'"''' ~*'^~'.       i^--"?. :i||^^"^i;^ j(^;;^'^pst 


r.  9. 1881. 


XSQUSB  MEaHAHIO  AND  WOSLD  OF  SCHENOB:  Ko.  8&fl 


FmUo  Oown.  If,  in  thi  fax  fntnre,  the  d&y  | 
ihnnlil  Mma  vrtwD  asch  work  iluJl  b«  uudsrtalcoa, 
thajnocH*  of  daini;  bo  miut  ueoauui];  ba  ilaw,  ^ 
paitlj  for  vuit  of  proper  map*,  and  poiiibl;  in 
■om*  rt^mu  parti;  for  ths  want  at  baiiied  gsolo-  . 
piti.  FalsMntolocuta  mait  alwaj^  ban  ample  i 
vork  in  tba  diicovaij  and  daKciptioD  o(  uew 
inaaili.  marine,  frcabwata,  and  trolr  tenmtrial : 
and  beudai  eoniinon  (battenphieal  gaology,  i 
geolosiati  haTa  atill  on  ample  laid  befora  Ui«m  in 
worUng  out  man;  o(  tboM  phf tieal  ivoUami 
wJuah  form  tbe  true  bull  of  Fhvncal  Qeogiapby  I 
iu  araiy  region  of  the  earth.  Of  tbe  biitorj  of  I 
tlia  earth  thais  ii  a  loue  paat,  the  eul;  ehaptenof 
wUcb  iMm  to  ha  loat  far  eiar,  lud  wa  know  little 
c^  the  f  atiup  except  that  it  appears  that '  >  the  ttir  | 
of  tbia  dim  apot  wliicb  men  call  earth,"  a>  far  a> 
geology  it  conceinad,  ihowa  "  no  rign  of  an  end." 


le  oantamptDon*  epithet  of 

;_.:i«lt«lT  bytbe  Bncliihii 

}  bUcka  ol  tbe  Woat  Coait  of  Africa,  the 


.ppiiad  indiioiniiDatalT  by  tbe  E: 


m  ateoid 


of  Natal,  the  Laaoara  of  Bombay,  the  Hin- 

looa  of  Calcutta,  the  aborigine*  of  Auatialia,  and 
iren  the  Maoria  of  Hew  Zoatand.    But  how  ia  he 

to  know  better  f  Where  iu  thia  camitr;  is  any  in- 
itruction  to  be  hod  F  Where  are  the  books  to 
which  he  raBij  tutu  for  trustworthy  intonaaticiu ': 
In  not  a  sinEle  univoraity  or  piiblio  iniUtutiou 
throughout  the  three  ItiuRdoms  ii  there  any  kind 
of  systematia  teaching,  either  of  phyiical  or  of  any 
otber  branch  of    anthropology,  ■     -  • 

oomparatiT a  philology '^-  - 

ing  upon  the  aubjr— 


M  considered  as  bear- 
one  society  of  irhichit 
.Ihe'apedal  bn£iioss  to  promote  the  study  of  tbeao 

Siestious,  the  Anthropological  Institute  of  Great 
titain  and  Ireland,  is,  I  regret  to  say,  tarfrcitn 


TEE  ADSE£8S  IS  BI0L0Q7. 
_  Plot.  Ow«n,  C.B.,  F.R.3.,  the  Preaident  of  Sec- 


„  _  .  ..lupto  the  erection  of 
tbe  Brftiah  Hnaeum  (Natural  History)  Cromtrell- 
road,  aa  it  la  officiallv  called.  He  alio  gave  a 
brief  BcoDunt  of  the  origin  of  the  old  British  Uu- 
WWD,  in  Bloomsbnry.  Tae  extent  of  apace  afforded 
by  tbe  latter  edifioe,  in  comparison  with  that  of  itt 
nodecemor,  waa  soeh  a*  to  engender  a  conviotion 
tbat  it  would  suffice  for  all  aabaaqoent  addition*. 
Tfca  Printed  Book  Dapartmaat,  which  took  tbe 
lion'a  share  of  the  then  new  Britiab  Mnaanm,  found 
itMlt  compelled,  in  the  eonne  of  one  generation, 
to  ftppteprikte  tbe  qoadraiisle  left  by  Smirka  in 
oidarto  admit  light  to  the  wudowa  of  tbs  nllerfaa 
looUng  tbat  way  or  inwaxda.  From  andogy  hs 
oooU  Imeaee  that  aome  sneoeasor  of  bia  might 
•Eemplih  bomin  ihortngbtedneas  in  hia  limit  of 
damand  to  daht  aorea  for  Ihe  growth  of  tbeprMent 
HoaamQ.  Aaae  acrea,  baweTor,  aitaa:  oonBieta 
•tretobingoTeia  acore  or  more  of  years,  had  at  last 
bcaa  [Mquiied  for  dus  display  and  facilities  ot 
Mody  at  tbe  ssbjects  of  their  "Section*  C  and  D." 
In  OMolndingliia  aketch  ot  the  darelopmant  of  their 
■ottMl  Hnaeun  of  Nalunl  Hiatory,  Prof.  Owen 
Mid  he  mi^t  finally  refer,  in  tbeteima  of  modern 


a  the 


phyl 


e  traceable  eridences  of  "  an- 

.._ In  tbe  •TcfaitectnnJ  dataila 

of  the  new  Natural  History  Hoaeam  they  would 
find  but  one  chuieter  of  the  primitire  and  now 
•xtinct  noasum  retained,  via.,  the  Cratral  Hall. 
Tbe  HuaauM,  which  might  be  aaid  to  have  budded 
off,  bad  riian  to  ,a  atill  higher  Krade  □(  structure 
«ftec  Nttling  down  at  South  Xnnsiagton.  It  its 
anatomy  tbey  found,  it  was  true,  the  conbal  hall 
and  ill  long  side-iit  aallarias  ;  bat,  in  addition 


mental  adTanee  in  the  better  .ui.u«u..  ».  u«.i. 
and  a  eontaqnent  aduitation  of  tbe  walla  aa  wall 
aa  the  floor  to  tbe  needa  of  the  eshibition.  In  con- 
aladon  be  waa  moved  to  remark  that  a  Hiiaanm 
gtwiag  maea  and  light  tor  adequate  diqilar  ol  the 
natlonaf  treaauras  ot  rkatnral  hiatoiy  m^bl  be  ax,- 
pacted  to  exert  aoeh  influence  on  the  pragnaa  of 


Joes  not  eiiat  in  thi*  country.  What  i  . 
this  tovhat  weneein  almost  every  other  uatiou  in 
Europe  :  At  Paris  there  ia,  in  addition  to  other  ' 
flounshing  societies,  the  Museum  d'llistoire  I 
Katurellc,  where  maa,  aa  a  zoological  subject—  | 
almost  entirely  neglected  in  our  Biitiah  Mnsuum— 
hai  amaguiflcent  gallery  allotted  to  him,  ab^uuc!-  | 
ing  not  only  in  illustrations  ot  oiteology,  bat  alir 
iu  models,  casta,  drawings,  and  anatomical  pre- 
parations  showing  variona  points  in  his  pbyaical  ot 
eaturol  history,  which  are  expounded  to  the  publiF 
in  tree  lectures.  The  influence  of  so  much  activity 
is  spreading  beyond  the  capital.  The  toundatioii 
of  an  Antbcopological  Society  at  Lyon*  has  becL 
ansouneect  within  the  present  year.  Attet 
referring  to  the  inttitutions  ot  other  countries. 
E^feSBor  Flower  continued :  It  is  trie  that 
ft  Tery  great  iKoportion  of  ths  energies  ot  tht 
sodebes,  institutioni,  and  individuals  who  culti- 
Tate  thi*  vast  subject  are,  iu  all  these  lands,  as  i: 
ia  indeed  to  so  great  an  extent  in  our  own,  devotee: 
to  that  branch  which  borders  upon  the  old  anil 
favourite  studies  of  archmology  and  geology.  Tli< 
faadnatiug  power  of  the  pursuits  of  the  eirlici! 
teaoes  of  man's  axiatence  upon  the  earth,  with  th'- 
poaiibiUtiea  (rf  oblaiuin^;  aome  Klimpses  ot  hia  modi  > 
of  origin,  is  attested  in  the  devotion  saou  every- 
where in  muaauma,  in  separate  publications,  am! 
in  joninalj,  to  prehistoric  anthropology.  Bat, 
;  diODgh  the  study  of  man's  origiu  anil  earliest 
appearances  upon  the  earth,  and  that  ot  tli^.' 
I  structural  modifications  to  which  in  course  of  timi- 
.  he  bas  arrived,  or  tlie  studv  of  cacea,  are  intimatel;- 
related,  oud  will  ultimately  throw  light  upon  ouv 
another,  I  ventuio  to  think  that  the  latter  is  tli: 
I  more  pressing  of  the  two,  as  it  is  certaiely  th?: 
I  more  practiciAy  important ;  and  hence  the  ueces- 
■ity  tor  giatei  attention  to  phyaicKl  anthropology . 
,  In  aaeking  for  a  criterion  upon  which  to  base  our 
.  study  ot  races,  in  looking  tor  eeaential  proofs  ot 
I  QOnaanguinity  of  descent  from  common  ancestor^ 
in  different  groups  of  men,  I  have  no  hentation  ii . 
aaying  that  we  mnit  first  look  to  their  physics! 


leriods:— With  Mercury  33025  days,  wllhT 
iC-531  days,  with  Jupiter  21-H'i  days.  In 
junction  with  Hr.  Dodglon  he  had  applied  tho 
above  method  of  analysi*  with  the  view  ot  ascer- 
laining  tchether  there  be  marked  suuspot 
^□eqoalitiea  nearly  correapnuding  to  these  periods, 
i.nd  be  bad  obtained  the  tolloviug  results  :— A  very 
[irominent  iiiequality  of  period  ri'J-O  jj  days ;  a  very 
^>roi:3iueut  inequality  ot  period  20^871  days;alens 
jircmiQent  inequality  of  period  :Z4'H2  if;iys.  It 
irould  thus  l>o  noticed  that  there  were  pTommcut 
fuuspot  inequalities,  the  periods  of  wluch  agrend 
rery  well  with  tho  synodio  pcrioils  ot  the  suppoitd 

planet  with  Mercury  periods  and  Jup"  "    

.specially  if  they  bore  m  mind  l^-*  '^' 

uBt  approximation.     Assuming  i 

utra-Mircurial  planet  of  tba  pi 
;lie}'  were  m  vut  uuablo  to  ostigii 
II  I'cliiilical  luugitude  ot  any  mot 


:  there  was  an 


of  experimeuts  which 
ilh  the  vitw  of  showing 
eleclric  light  and   the  appl 


had  made 


In  tbe 

Septutment  of  AnthloiMlogy 

Prof.  W.H.  Flower,  F.E.S.,  Praa.Z.8.,  preaided, 
and  dalivared  an  address,  in  which,  altec  paying 
lamet  to  tbe  memory  of  Prof.  BoUeston,  be  pro- 
aaaded: — Tbe  origin  and  eeily  history  ot  man's 
eWltaaHon,  bia  language,  hia  axta  of  life,  hia 
geMgloil,  Miiace,  and  social  customa  in  the  primitiTa 
Miiaitiona  ot  society,  are  subjects  in  which,  in 
MOaeqneneeat  their  direct  continuity  with  the  arts 
andaciencee,  religious,  political,  and  social  custom* 
anongwhiii  we  all  live,  by  which  we  are  all  in- 
flnanoed,  and  about  which  we  all  have  apinions, 
0vaiy  puscn  of  oidinary  educationcan  and  should 
take  an  interest.  In  fact,  really  to  understand  all 
tbtMpMblema  in  the  complex  condition  in  which 
tbay  an  preaanted  to  us  now,  we  ought  to  study 
tbam  ia  their  more  simple  torms,  andtnee  them  as 
far  aa  may  be  to  their  origins.  The  study  of  the 
faua  relationship  of  the  different  racea  of  men  ia 
not  oidyintOTestiagtramKBcieati&cptuntuf  new, 
but  of  great  impartauce  to  itateamauship  in  sucb  a 
oountry  as  this,  embracing  subjects  respecting 
almost  arery  known  modification  of  the  human 
■paeiea  who*a  varied  and  often  oonflicting  interests 
Aava  to  ba  related  and  provided  far.  It  is  to 
want  of  appreciation  of  iti  importance  that  many 
oi  the  inconaiBteDciea  and  sbertcomlngs  of  the 
gOTeaament  of  otir  depeadaneiea  and  ciJonieB  are 
Sua,  ameeially  tbe  great  inconaiateney  between  a 
lamattta  Englisb  theory  and  a  too  common 
En^lirit  practice— tbe  former  bong  that  all  man  are 
nocalb  and  intsllactually  abke,  the  latter  being 
that  aU  are  equally  inferior  to  himself  in  all  re- 
apaela  :  bofli  pramsltiona  egiegioualy  tallacioas. 
Aa  itn^  ot  taoe  H  at  a  low  ebS  indeed  when  w* 


eit  t 


intellectual  charaeten— tor  _  _  ^  — ^ 
colt  of  apprehension  end  compariaoD — and,  lastly, 
as  attording  hinta,  often  valuable  in  aid  of  onr  re- 
ssarcbes,  but  rarely  to  be  depended  upon,  nnleat 
onrrobonted  from  other  sonrcaa,  to  language, 
religion,  and  social  customs.  The  study  ot  tbt 
physical  or  anatomical  cbaraoter  ot  the  races  oi 
man  is  uofoitunately  a  subject  beeet  with  innu- 
merable diJScuItiea.  It  can  only  ba  approacheii 
with  full  advantage  by  one  already  acquaintetl 
with  the  ordinary  facta  of  human  anatomy,  ana 
with  a  certain  amount  ol  aoological  training.  Tbt 
methoda  used  by  the  aoologist  in  discriuunatini; 
apeciea  and  varieties  ot  animals,  and  the  practice 
auuired  in  detecting  minute  resemblancea  and 
dinerencea  tbat  aa  ordinary  observer  might  over- 
look, ore  just  what  are  required  in  the  phyaica] 
antiropolwiaf.  As  the  great  ptoblP~  — i-i-i.  ;■  -• 
the  root  of  alt  iooIoct  ii  '-  •" — 
claaaification  of  ai  ' 


energy  to  Jarmiug  operatious.  The  most  recenl  of 
these  expenmenta  were  made  between  October  lait 
and  May  of  the  present  year,  the  electric  light 
ttoing  in  operation  from  five  to  six  until  the  dawn 
I  oi  day  every  day  except  Sunday.  The  Keneral 
result  ot  these  experimonta  was  to  show  that  the 
electric  light  was  capable  ot  producing  on  planti 
!  eftoct*  comparable  to  those  of  solar  variatiw,  aad 
j  favourable  to  healthy  growth.  A*  to  the  theory  of 
diurnal  rest  being  noeesiary  to  plant-life.  Dr.  SiB- 
metis  gave  it  as  his  opiniou,  as  the  result  of  hia  ex- 

Saritnents,  that,  although  periodic  darknssB  evi- 
sntly  favoured  the  growth,  continual  stimulus  of 
light  appeared  to  promote  the  healthy  development 
and  to  accclorate  the  plant  through  its  ditferent 
stajTSsofowor  and  fruit.  Br,  Siemens  also  gavo 
the  result  of  hia  experiments  made  in  applying  the 
electric  light  to  farming  operations,  incfnding  the 
pumpins  of  water,  the  sawing  of  wood,  &o.  He 
had  been  so  strongly  impressed  with  the  results  so 
obtained  that  he  ttought  the  electric  transmissiiin 
of  power  might  eventually  baspplied  to  thrmhing, 
reaping,  and  pIouEhing— in  fact  tliat  all  the  wort 
of  tho  farmer  might  be  directed  from  a  central 
station  of  electric  power. 

I    Influence  of  Baroroetrie  Preaaure  on  tba 
Diecbar^  of  Springe. 

Mr.  Bald»-in  Latham;  M.Inst.C.E ,  read  a 
pajiT  on  "The  Influence  ot  Baromstic  I'ritsure  on 
I  the  Uiicharge  of  IVater  Irom  Sprioft,*'  and  stated 
:  that  it  was  alleged,  by  some  of  the  lang-Bitablisbed 
'  millers  on  the  chalk  streams,  that  they  were  able 
to  foretell  the  appearance  of  rainfall  from  a  sensible 
'  increase  in  the  volume  of  water  flowing  down  the 
stream  before  the  period  ot  raiufull.  He  Lad 
therefore  uudcrtaken  a  series  of  ubserrations  to 
j  investigate  the  phenomena,  and  he  found,  insetting 
up  gaugiiE  in  tho  Bourne  How  in  the  Caterham 
S  alley,  near  Croydon,  iu  the  spring  of  thia  year 
(1881),  snd  selecting  period*  when  there  was  uo 
rain  t\i  vitiate  the  results,  tbat  whenever  there  was 
B  rapid  toll  in  the  barometer,  there  was  a  corre- 
sponding increase  in  tho  volume  of  water  Qowiup, 
and  with  a  rise  of  the  barometer  there  was  a  dimi- 
nntioQ  iu  tlio  flow.  The  gaugings  of  deep  wells 
'  also  couBrmed  these  obscrvatioui ;  for  whf  re  there 
'  was  a  lor^e  amount  of  water  hold  by  capillarity  in 
the  strata  above  tho  water-line,  at  that  period  of 
I  the  year  when  the  wcllt  became  sensitive  and  the 
'  low  from  the  strata  was  slugf^sh,  tbat  a  fall  iu  the 


3  discover  a  natural 
the  aim  of  aoolDgioal 
autliropology  is  to  discover  a  natural  claBuBcatioTi 
ot  man.  The  diflioalties  in  tho  way  of  applying 
Eoologieal  principle*  to  tbe  claasification  of  mail 
are  vastly  greater  than  in  the  caaaof  most  animals: 
the  problem  being  one  of  much  greater  complexity . 
Prof.  FLiwer  then  gave  an  epitome  of  the  science 
of  anthropology. 


Intra- Ueioiulal  Planet. 

Frafesior  Balfour-Stewart  sent  a  paper  on  the 
above  subject,  which  stated  that  in  oonjunctioii 
with  Mr.  William  Sodgaon  bo  had  devised  a 
method  which  bod  bean  applied  in  order  to  deter- 
mine whether  there  were  inequolitiea  ot  abort 
period  in  tbe  obaarved  areas  of  the  sunapot; 
occurring  on  the  viable  temperature  of  the  sun 
They  bad  detected  an  inequality  of  thia  natur; 
comsponding  in  period  to  Sl'OlI  days,  wblcb  when 
subjected  to  a  certain  puiif  ving  treatment  appouwl 
to  tbem  to  exhibit  the  marka  of  a  true  periodicity . 
If  there  be  aa  intra- If  ercnrial  planet  of  the  period 


coincided  with  a  rue  in  the  water'Iiuo, 
and  that  under  conditions  of  high  baiometiic  pres- 
sure   the    water-line    was    lowered.      I'ercolatiiig 


a  rapid  fall  of  tho  barometer 
quautily  of  w.iter  pissed  from  the  pec, 
gauge'.  The  c:>uclusion  arrirod  at  wi 
-.tmosphcrf ' '■•'  " 


upon  thi!  escaiic  ot  w 
Pro^twich  took  excep 
of    Mr.    Lithaii 


ir  from  spriuga.  Professor 
m  to  some  of  the  remarbe 
I  tho    water   ^)ucs.    Tbat 


not  (ecrthey  Imd  auflidcut  evidence  bef  ori'  them  to 
determine  the  quesliou,  and  ho  h^ped  that  Mr. 
Latham  would  cuntinue  his  inquiry. 

Seport  on  Uathematlcal  Tablea. 
Mi.  j.  Glaisber  presented  the  report  of  the  com- 


rabies. 


He 


BOW  about  live  years  i 

subject  wa<  formed,  and  the  result  w 

to  be  publisLud.     Vi'hqn  this  was  d' —   .. 

complete  one  of  the  heaviest  bi^  of  work  iriiich 
tbe  British  A*>ociatic«i  had  yet  been  the  mean*  of 
iuitiatinj;.  Its  importanoe  was  ven  great,  af ''~~ 
had  been  the  labour  of  preparing  the  voloMi 
tables  and  pissing  than  tl 
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.0  reiolve  with  f aotora  anj 


objeot  of  thne  foblea  Ji  I 

one  of  th«  time  miUloiu  betweei 
8,000  000,  and  the  tables  gire  directly  the 
tmalleit  dividing  Dumber  ^rithin  tbeir  litiiiljiu(it 
ditWhto  bj  2,  3,  01  5,  and  in'liciitfl  everv  liunibor 
■wiish  ia  t  prime  aum1».>r,  that  is,  &  numbeT  whict 
li  diTisiblo  by  unity  ttca  itatlf  ouiy.  The  cslcula- 
tion  of  theu  uuiabera  tvns  uodirrtftkea  to  fill  up  i, 
np,  which  hss  been  waalmj;  for  maaj  years ; 
mzailar  Dumber*  for  thf  Qr^t  tbree  millinu!  n-eru 

Snbliabed  in  Fnaco  bj  Duii^kbnrt,  in  1,S17.  and  for 
tfa,  Sth,  ud  9th  mUlicu  in   Oermauy  about  ^il 
jeaia  siuea. 
Prof.  Heaueiiy  uid  thit  of  all  ths  warka  of 


bura 


solid  durability  nhictt  vould  uioik 
work  of  the  ijuociation  Ibis  vFould 
high  importuics. 

BapoTt  ot  tbe  Anthropometric  CoiQicittee. 
Mr.  P.  Qilton  wad  a  hug  report  from  tliis  co7ii- 
mittce,  (ud  some  interojliug  i-amarks  tccre  inudt: 
u  to  th«  htighte,  Wfiglita.  kc,  of  bDman  beiugs  iu 
the  Britiih  Bmpiie.  Tba  incrcBsD  of  etuture 
thioushont  life  la  a  ae«  and  luiaxpMted  fact,  but 
it  is  obrioiulj  dus  to  Lbe  suriival  ot  the  taller  nud 
better  deralopad  taemlKra  of  the  populatim,  and 
eliniilutiOQ  by  diseue  or  death  of  the  smaller  and 
feebler  ones.  Qoatalst  baa  ituted  (hat  niau  ittaiua 
hit  maummii  height  at  the  nge  of  30  yean  and 
BUintaiDsit  up  to  60  yeare.  after  which  it  beg  in  b 
to  noede,  and  tit  00  it  ban  lost  3in.  This  may  be 
tms  of  Indiridiiala  if  measured  from  jear  to  year, 
bnt  it  do««  not  appear  to  be  true  of  the  populiticiii 
in  tlia  ■gnegato.  The  loia  of  etatuia  leautliug 
fRMB  the  dagaoeration  and  loaa  of  tiuuea,  and  the 
■too^og  potttion  aauDod  by  old  people  ii  more 
than  oomderbalanoed  by  tho  enrviTal  of  a  [greater 
nnmbac  of  indiTidaale  who  ure  abo^e  thu  average 
in  hdgbt.  Tho  nnlforiu  iocreaie  ia  the  waigbtaud 
oheat-siTth  throughOBt  adult  lite  alsi  rouSrim 
thkvlew.  Some Fienth wiitera  [B&runid,  AUaiie 
Ae.)  nwiintaiii  that  gcowtb  in  height  goea  <,u  uoti 
the  32nd  orUUk  year,  and  Dr.  Baiter  arrives  a 
tbe  aame  oondiuion  frnm  the  ttatiatica  ol  tht 
ITnitad  Statae  Amy ;  whda  moat  English  wiitere 
(DatMOn,  Aitksn,  Boberts,  ka,)  reeard  the  '25th 
aa  the  ^eat  of  mature  growth,  aud  Dr.  fieddoe 
piwMM  it  aa  early  u  tbe  '23rd  feu,  admitting, 
howaTer_,  that  a  eltgbt  increaaa  may  lake 
the  elimiliatiOD  of  the  weak  nud  ill-developed  by 
death,  the  difficult;  of  follawine  the  same  ohui, 
and  all  the  members  otUi?  data,  through  sncceBaive 
ysais,  and  the  •eleotiou  o(  apeeint  daises  (i.e.,  re- 
ornila  whoae  aeei  are  u«ver  corlaiu],  mvalidate  all 
Oondnaona  as  to  tbe  period  of  mnturity,  drawn 
(ram  itatiltioi  ot  meamcemaata  of  mauy  diSereut 

Senona ;  but,  allowing  for  these  aonrcts  of  error, 
is  probable  that  little  actual  growth  takes  place 
after  the  age  ot  21,  and  that  it  eotiiely  ceases  by 
the  2Sth  year. 

The  Zteralopment  of  the  Colonr  Serue. 

Di.  Uontagn  Lubbock  read  ao  intecestioa  paper 
on  "  The  Derelopment  of  the  Colour  Seoae,  '  m  tbe 
cotBM  ^  vhidt  be  laid  that  authora  bad  geueially 
wnddend  thapoint  at  issue  tobe  tbid— ''is  tUece 
•offldant  evidcooe  to  show  that  the  power  of  per- 
ceiving eolour  baa  been  acquind  by  man  within 
biltoiu  tlnee?"  He  wonid  eitEod  the  qaeation 
Inrther,  and  alk— "  la  thore  evidence  to  show  that 
the  power  ot  perceiving  colour  has  been  gradually 
•oqttlnd  at  any  time,  not  ouly  by  man  m  historic 
or  pehlrtorio  timee,  but  by  the  animal  kingdom  at 
larjwP"  He  briefly  recalled  what  had  been 
wnUen  on  the  fabjaol, 
had  been  bnn^t  forwi_. 
of  ^jpredatlng  eolonra   I 

velOPM.  He  sud  icasoni  more  or  icu  conciuiive 
had  beta  ^v«n  tor  believiag  that,  as  for  aa  man 
WM  OOnoemed,  no  such  gradual  developmcDt  could 
be  (howu  to  have  takaik  place.  To  - '    ' 


urting  L 


Qie  anfanala  of  past  agea'r  They  had 
pow^  of  appreciating  colour  would  bi^coinc  more 
and  more  pensct  iu  those  aoimala  which  lived  upon 
COloaredfood ;  the  same  statemeut.  boweVGr,  might 
be  made  with  reapect  to  the  power  of  diatiaguish- 
ing  form,  and  there  wae  no  evidence  to  show  that 
the  imraovement  took  placo  in  one  directioQ  eailiar 
than  in  the  other.  H-eitlier  did  any  proof  exist 
that  colour  perception  bid  been  handed  down^with 
gtadnaliy  inoreadng  perfection  from  one  species  to 
■.Tuifhov   nt  (he  *"im*|  kiogdom.    If   everylhing 

its  preaent  form, it)  present  condi'' - 

,  colonr  pe 


>nT  perception  □ 


)t  have  done  the 


another   of  the  animal  kiogdi 

had  trashed  if •■  ■ 

bjerototion, 

bat,ai  ,    , 

d  thrangh  what 

Plnld  Denalty  of  Uetala, 
A   paper   on  thia   aubiect,    by    Professor 
Obandler  Boberb,  r '^  "     "-'"■-'    ■'  —  ' 
and  Ur.  T.  Witghtat 

-*■—' !i,WHMal    It  was  id 

t  of   thab  eiperiment 


ThBj 


to  the  fluid  alato.     Perhaps  the  most  intereating  of 

their  results  were  those  they  obtained  c~  """ "" 

aud  on  silver.     With  regard  to  the  Ion 

their  eiperimenls  confirmed  thelieiief  tbf.t  the  fluid 

'  ' ore    dense    than  the  aolid.  while  with 

0  silver,   i^e  results  were  important, 
metal  melts  at  averybighteiiiperatnTe, 
which  bas  been  accurstelf  determined  to  be  040°  C. 

Stbe  late  illostrious  yhyticiat  and  metallurgist, 
enri  Bt.  Claire  Devillo. 

The  Fanction  of  the  Two  Eara  In  the 
Perception  of  8paoo. 
Prof.  Silvauus  P.  Thompson  read  a  paper  on  the 
above  subject.  Ho  remarked  that  the  coneepUi 
formed  in  out  minds  of  tbe  sxt«Dsion  of  space 
might  be  resolved  into  two  parts,  {1}  the  eouoeptian 
of  distance,  independent  of  direction  ;  (2)  the  con- 
cepttoo  of  directioD,  independent  of  distance. 
These  conceptioiiB  are  baaed  upon  tbe  perception  of 
three  sepanile  senses,  (n)  muscular,  {S)  optical,  le) 
auditory.  Those  ot  the  first  two  classes  were 
(nirly  well  known,  but  the  parceptiona  of  spooe 
dependent  npon  the  ear  had  been  but  imperfeclly 
inveatigated.  Steinbauser  and  Dell  Bssamed  the 
perception  ot  direction  to  depend  upou  the  relative 
Uilensity  with  which  a  sound  reached  the  two  ears. 
Mach  and  Lord  Rayleigb  regarded  the  porceptian 
as  depending  rather  upon  the  relative  differences  of 
quality  in  the  two  cars,  these  diflerencos  being  doe 
10  the  partial  resolutionctcoupound  tones,  accord- 
ing to  Mnch.  by  reason  of  the  ear-cavities  acting 
as  resouutoia  ;  but  according  to  Rayleigb,  by  reason 
of  tho  diffractioa  of  sound-waves  round  the  head. 
Ho  had  shown  in  a  former  paper  that  differeuces  of 
phase  were  also  of  influonco  iu  the  acoustic  per- 
ception of  direction.  After  discussing  the  merits 
of  the  various  theories  to  accouut  for  the  (acta  of 
observation  upon  tones  of  diflerent  degrees  of 
intcnally,  uilcA,  phase,  and  quality,  the  Professor 
prop  uuJed  (he  foUowing  theory  :— Judgments  as 
lo  the  direction  of  sounds  arebuediu  genoralupoD 
the  fenaatioas  of  dirteiout  intenBitj  in  the  two  oars ; 
but  the  perceived  difleronco  of  intensity  upon 
which  a  judgment  ia  baaad  is  oot  usually  the 
difference  in  intenaity  of  the  lowest  or  fundamental 
tODB  of  the  compound  sound  (or  "clang "]j  bnt 
upon  the  difference  in  intensi^  ot  the  indindnal 
tone  or  tones  o!  tho  clang  for  which  the  intensity- 
difference  hna  the  greatest  effective  resnlt  on  the 
quah'ty  fit  the  sound. 

Tbe  Uode  in  Whtcli  Seed  Bnrlea  Itself  In  the 
Oronnd. 

Sir  John  Lubbock  read  a  paper  on  "The  Mode 
in  which  the  Seed  uf  Stipa  buries  itself  in  the 
Ground,"  in  which,  after  brieSy  recounting  tho 
varioni  means  by  which  seeds  are  distributed,  he 
releiTud  to  the  reiuoikable  case  of  Slipa  pcimata. 
The  actual  aaed  was  small,  with  a  sharp  point,  and 
with  stiff  short  hairs,  pointing  backwards.  The 
upper  end  of  the  seed  was  continued  into  a  fine 
twisted  rod  ;  then  came  a  plain  cylindrical  portion 
attached  at  an  ouglu  to  the  corkscrew,  and  ending 
in  a  long  and  beautiful  leather — the  whole  being 
about  a  foot  in  length.  That  end  was  auppoaed  by 
Mr.  Frauds  Darwin,  to  whom  they  were  indebted 
the    Bob- 


they  found  the 
to  aay  which  wi 

That  he  held  to  oe  a  point  oi  imporiancu,  anu  ons 
which  naturalis'B  who  had  been  engaged  on 
Jiiiionaurta  would  fully  appreciate.  It  appeared 
to  him  that  feathers  might  have  played  a  v^ 
important  part  in  tbe  trtasformation  of  tbe  reptile 
into  (he  bird.  When  thay  came  to  oonsidar  the 
lour  oldest  known  birds,  they  found  them  to  beaa 
distinct  frc>m  nach  other  ai  any  of  the  birds  of  the 
present  day.  That  fact  of  itsell,  therefore,  showed 
that  in  order  to  get  at  tho  origin  of  birds  (hey 
would  have  to  look  lorthrr  back  in  the  history  of 
tba  world  than  previous  workers,  and  thus  they 
could  not  but  feel  great  eneouragemeut  to  further 
explorations. 


THE  SCIENTIFIC  FBIITCIPLES 
IHVOLViH  IN  ELECTEIC  LIGHT- 
ING.-IV.  ■ 

By  Professor  W.  Ghvlls,  Aduo,  F.B.S. 

(Gin(inw,(  fiom  p.   G16.) 

ITae    of    UaKnetO-    and      Drnamo-BlectrlO 

Uacbinee  for  Bleotrlc   LlKhtlDg— SleotriC 

LlyhtlDff  by  Meane  of  the  Arc. 

rpHE  fundamental  principles  which  underlie  aB 

_^    „ ;  machines  are  the  font  great 

principles  discovered  by  Oersted  in  1813,  by  Am- 
-'-eandAcago  in  IGZO,  and  hy  Faraday  iu  1331. 
1S19  Oersted  discovered  the  action  of  a  currsnt 
of  electricity  on  a  magnet,    tn  1820,  Ampi-re  dis. 
covered  the  action  of    magnets    and    currents  On 
currents  <>I  electricity  io  their  nelghbourbood,  and 
*      tbe  same  year    Arag.i    showed    thot    currents 
electricity'  produced  magnetisatioD,  thus  laying 
._j  foundahoas  of  electro-mognetiBin  :  aodinlSSl 
Faraday  showed  that  induced  currants  wore  fro. 
duced  by  tho  motion  of  mai^cts.      All  macbmss 
....  ...    __   Tgjgjon  o(    ^oj:^  into    electricity  on 

Faraday's  great  discoverer  of  the  in- 
duced current,  derived  from  the  relative  motion  ot 
magnet  and  a  ooil  oi  wire. 

Magneto -electric  machines  are  divided  into  two 
great  clarets,  according  as  they  furnish  continiioDi 

' —   -'tenmte  currents.    All  such  machines 

SB  tar  as  regiuxlE  the  currents  iu  tbe 
..  — _._.. 1.  i_  a —  aliraji 


lil :  but  these  currents  are  made  t<  , 

I  the  same  direction  in  the  eitemal   drcnit,  ui 
moehines,   by    meani   c' 


half-ti 


act  very 


nthe  I 


..       . did  not  doubt  tliat  the  end  would 

bury  itself  in  the  manner  described  by  Mr.  Darwin, 
but  he  doubted  whether  it  always  did  so.  One 
fine  day,  not  long  ai;o,  he  ohanoad  to  be  looking  at 
a  plant  of  that  spocies,  and  around  it  wore  several 
seeds  more  or  fess  firmly  buried  in  the  ground. 
There  was  a  little  wind  blowing  at  the  time,  and 
it  struck  him  that  tho  long. feathered  awn  was 
admirably  adapted  to  catch  the  wind,  whilo,  on 
the  other  baud,  it  seemed  almost  too  delicate  to 
drive  tho  seed  into  the  ground  iii  the  manner  de- 
scribed by  Darwin.  lie,  iherelore,  took  a  seod  and 
S laced  it  upright  on  the  turf.  The  day  was  per- 
sctly  fine,  and  there  could,  therefore,  he  no  ques- 
tion of  hydroscopic  actiou.  Nevertheless,  when  hn 
returned  alter  a  few  liours,  he  found  that  the  seed 
had  buried  Itself  Bam>:  little  distance  ia  the  ground. 
He  repeated  tbe  observation  several  times,  always 

one  meUiod,  stnuy  rale,  by  wliich  seeds  bury  them- 
selves is  by  takiog  advantage  of  the  action  ot  tbe 
wind,  and  that  the  twisted  position  ot  the  awn,  by 
its  corkscrew-like  morcment,  facilitates  the  entry 
ot  tbe  saed  into  the  ground. 

Jnrttaaic  Birds  and  tholr  Allies. 

Prof.  O.  C,  Manh  (Harvard  University,  U.S.) 
detirered  a  leetore  on  ''Jorassic  Birds  and  theii 
Allies."  Just  twenty  years  ago,  he  said,  two  very 
important  fossils  were  discovsred  in  the  lithograpn 
slates  of  America,  one  of  which  was  the  Arc/rro- 
pttryi,  now  in  the  British  Museum,  and  the  other 
the  skeleton  of  Cmuummatiti,  pfeserved  in  the 
Itoyal  MniGUm,  Munich.  He  gave  an  elaborate 
explanation  and  description  ol  the  different  points 
of  Interest  observable  in  the  two  spedmens.  Jt  ha 
were  asked  to  state  tho  difference  between  a  bird 
and  a  reptile  be  should  bepuuled,  tor  it  the  bones 
ot  esKh  were  cmshed  and  aoattertd  together  aa 


s  the  C<mta«t  at  everf 

■f  Piiii,  io  1832,  followed  by 
of  Sa.ttou  and  Clarke,  were  the  flratcoutinu- 
□rrent  machines.  From  those  we  may  pisi  Ic 
Wheatstone's  introduction,  in  1845,  of  electro- 
magnets inplacB  of  permanent  mORnets,  toprodocs 
"--  magnetic  field.  In  I8.il.  Messrs.  Wemeri 
lena,  and  Ttalske  iutrodnced  the  Siemaii 
alure,  in  which  the  coilis  wound  longitodinally 
in  a  groove.  The  strength  of  the  continuous  currsnl 
depends  on  the  velocity  of  rotation,  on  the  Iraigth 
of  the  wire,  and  the  power  ot  the  magnetic  field 
formed  by  the  magnols. 

It  is  remarkable  that,  in  IH54,  Hjorth  originated 
on  idea  which  was  some  13  years  in  advanced  bit 
time  ;  he  pateoteJ  an  improved  magneto -electric 
battery,  in  whi.-'i  the  currents  induced  in  .the  re- 
volving armatiuo  pass  rouud  the  electro -magnet), 
._j  ; thgir  magnetism,  an^  - ■■■■ 


iduced  CI 


This 


the  celebrated  principle  afterwards  Todiscoveral 

J  Siemens  and  by  Wheat£tone  aimultoneODBly  in 
37,  which  has  formed  the  bans  ol  all  dyaamo- 
electric  machines,  and  which,  for  equal  power,  sie 
cheaper  and  more  compact  than  all  other  magoeto- 
cleclric  machines. 

Drnomo- Electric  aiaahtnes. 
In  February,  1867,  Dr.  Siemeos  and  Sir  Charits 
Wbeatatone,  on  the  some  evening,  preaanted  to 
tho  Royal  Society  their  two  papers,  "  On  the 
Augmeatation  ol  the  Power  ot  a  Magnet  by  tbs 
Reaction  thereon  ol  Currents  induced  by  the  Mag- 
net iteell,"  According  to  the  principle  then  pat 
forward  by  Dr.  Siemens,  the  rotating  armatiuB, 
the  electro-ma^et,  and  tho  DXtemal  reaistaaot, 
such  as  an  electric  laaip,  are  joioed  up  so  as  to 
form  one  simple  drcnit.  A  small  amount  ol  mog- 
nedam  is  communicated  to  the  electro -magnet,  so 
that,  on  rotating  a  ooil,  a  current  is  inducad 
alternately  in  opposite  directions,  and  attar  being 
reduced  to  the  same  direction  by  a  commutator, 
this  current  paases  through  the  coils  o{  the  electro- 
magnet, in  such  a  direction  as  to  moke  it  stronger, 
so  enabling  It  to  react  on  tbe  armatare.  Thus  the 
magnet  aud  tbe  armatnis  act  and  react  on  one 
another,  strengthening  tho  msgnetic  field,  and 
conttnuatly  slrengtheuing  tho  mdnced  onrrantB. 
Sir  Charles  WheaCstone  put  forwanl  the  sama 
principle,  and  called  attention  to  the  faot  ihat  al 


B  first    . 


It  of 


4  this  jta 
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B  eBeetM  m  (troDgOT  than  thgy  are  par- 
_._.  .,  Tlie  principle  01  thcM  drnAmo-atsatilo 
BkchisM  ii  dcnily  rshoim  in  ^e.  1,  There 
M  and  8  repreMnt  the  polei  of  the  ebotro-nafcnet 


poiBtad  out  that  ft  reij  nnurkable  inonaae  of  all 
fh«  «fl«eti  ii  obMmd  when  %  thant  1*  amplorad  to 
dlTwt  a  gnat  jetUsm  ol  the  onnent  Iron  ths 
oketao-iuwiet.  Bj  that  mauu  4in.  ot  platiniun 
wIm,  OOonn.  dluietec  wm  nude  to  glow.  A 
CKtettt  inriitiiifn  In  tlte  Bhimt  wu  toond  to  be 
BMMNIT  to  prodnee  tbe  beet  efteete,  kj  u  ncdthei 


riog^  then,  on  applviD^  force  to  piodnce  the  aune 
motion  u  before,  iJis  udnced  cammt  will  be  in  the 
opponte  direction— i.e.,  u  the  soil  temlTes  to- 
wmiit  the  eouth  pole  and  put  it,  the  indnoed 
anrrent  in  the  coil  ii  rounti  the  dag,  u  we  look  at 
it  from  behind.  In  the  direction  oppotite  to  the 
motion  ot  the  bandi  of  a  witch. 

With  rfght'luLaded  wfndiog  of  the  wiie  on  the 
ring  like  a  eorkeerew,  the  cuirent  ii  coming 
toiraide  the  obseTrer,  or  in  the  oppotite  directjou 
to  the  motion  ot  the  ring  on  the  aide  neaieet  the 


Un 


magnet,  tlie  udnced  cmrenta  in  tkt  coil,  .._ 

obaarrar  looks  at  it  from  behind,  will  be  in  the 
■ame  direction  ai  the  handa  ot  a  watch  move,  >o 
thatthe  nmaiit  will  beawsj  from  the  obeorer,  or 
in  the  aame  direotion  aa  the  motion  ot  the  itng  on 
the  aids  neaiest  the  north  pole.  Heuoe,  cnireata 
oppMite    mjt   Tound   the  rin^  in   the  two 

je  or  the  ring;,  a"  ■ 

from  the  two  polaa. 


alvea  oi  the  ring;,  and  meet  at  polnb  eqaidiftent 


th*  omiMit  too  mnoh  work  to  do  in  beating  a  Ugh 

In  addittoD  to  tb'*.  Sir  Charlea  Wheatatone 
4how*d  Oat  the  eSeoti  abore  deacrlbed  are  far 
iilMorto  the  effect!  obtained  b;  placing  thewotk  ) 
to  ha  dona  In  tha  ihnat  drootf.  Thua  aaren  ' 
laohM  of  wire  wen  made  to  glow  In  the  ihmiL 
wbitB  D&lj  foor  inchea  of  the  nme  win  wonld 
■low  in  the  origiBol  drouit.  There  is  tlina  a 
OOObla  adrantage,  for  tbeta  li  no  loaa  of  leaiatanM 
to  Intrododng  the  ahnnt,  the  realatance  ot  the 
maat  bdng  the  teaittance  on  whioh  the  nawhil 
work  ii  dona. 

■tUM  taqproramat,  auggeatad  hj  Bit  Cbailat 
WhaatoUmein  1S51,  and  now  beli^  adopted  by 
Xht.  C.  W.  Kemena  in  hia  lateat  dTnamo-electno 
"'-I,  ia  TBry  well  shown  in  Kg.  2,  for  which 


, — in  wiia  in  the  armatnre  br«oeh,  or  in  _, 

Aont,  prodnead  a  }in.  glow,  wbilat  4fL  of  the 
Mma  wire  wm  raqnired  in  the  elBcbo-magnet 
bianeh  to  radooe  tha  glow  to  tbrea-tonrtba  of  an 

^stadUanqr.  tha  laaistanoe  of  the  rotating  ooil 
mMtbaanall;  bnt  tha  naiatanoe  of  the  eleotro- 
aiMgnat  mar  b«  tnoraaaed,  and  that  In  both  caaea 
tba  wfaaa  aoonid  not  be  amaU,  bnt  o(  conaiderabte 

Tha  Oianune  Blnr- 

In  the  Gramma  armature,   ooils  of   wire  are 

WDond  In  aaotioaa,  all  in  tha  tame  direction,  ronnd 

Ados;  andaaahaeeticci,  wbanaontraat  iaflor^ — 

ttmnig;hit,maybaragBrdr' '    ' 

^ba  aotUac  polaa  of^  all 
BSfBata  will  pouil  ia  tha  a 

da(>    Caoddar  oalr  one  0 __„ 

aritk  Ha  aertb  pole  diiaetad  towaida  tha  aonth 
pobof  asotlwr  masnat,  H  will  be  atbaetad  to- 
WMdaiLaadwith  groatK  and  greater  twoa  the 
■MHB  K  awoaobaa;  on  paaaiag  the  aonth  pole, 
Hi  0«n  aantfc  pola  will  ba  pi«aa»Ead  to  tha  aonth 
MlaolttaflxadmBCBeti&ehit  haa  jnit  paaiad, 
wfflbaMntiiniadlnthaaBmadireo- 


tia  flowing 
o-magnet. 


How  aappoM  no  mnisnt  to  ba  flowtng  In  tha 


Dynamo -Uaotrio  KaoMnsa. 
When  the  armaton  of  a  d/nimo- machine  ia 
tamed,  the  amonnt  ot  work  which  is  produced  b; 
meana  ot  It  ia  propartional  to  the  number  of  tnma 
of  the  armature  per  minnte.  If  the  aame  en: 
pane*      throogh     tha     alsctro- magnet     and 

armatore,  then  the  cniTPiit  in  one  aetinj;  or. 

onrrant  in  the  olber  will  attract  or  repel  it  with  a 
(oroe  proportJonalto  the  produotof  tiro  currenta— 
I.e.,  to  the  aqnare  of  the  currant.  The  acttoti 
between  the  cairante  ii  increased  toar-fold  whan 
the  current  in  each  ia  doubled.    Hence,  when  soch 


portlonal  to  the  square 

Uaa  of  Separate  BxeitlOB-Xaolilne. 

In  all  dfuamo-electrio  machinta,  where  the  aame 
mmnt  paiaea  loond  the  magnet  and  the  armatnre, 

diatutbance  in  the  resistance  ot  tha  ontw  oir- 

— in  the  electric  arc,  for  inataooa~~at  onoa 
— ritheeairenL  and  this  altars  the  atranolh  of 
tlw  magnetjo  field,  which  again  produces  a  forlhar 
lUstubance  in  theanmnt,  so  that  any  diaturbanoe 
is  inteoriflad,  just  as  the  permanent  magnetiam  of 
the  iron  con  is  iatenaifled  by  tike  action  of  the 
mrrent  in  tlie  maohina  on  itatdt. 

To  obtain  greater  r^nlarity,  Wilde,  in  1B63, 
propoaed  to  emptoj  a  aeparata  oontinuoua  cnrieat 
machine  to  gi<re  a  permanent  magnetic  flald  and  to 
rerolre  tha  armature  of  the  second  machine  be- 
twMD  the  polaa  ol  the  mafoat  wbich  la  excited  by 
the  flnt  maobine.  In  on&r  to  find  the  yield  or 
effectire  work  of  these  machines,  and  their efBdency 
for  electric  llshtiiig  or  tor  other  puiposaa,  we  bare 
Been,  from  the  laws  ot  Ohm  and  Jonia,  that 
■neasarementa  ot  current,  and  ot  the  work  done  bj 
tha  cutrant,  must  bo  made. 

In  the  last  laotnre  I  indicated  four  matboda  of 

1.  1^  nlTanomater  method. 

2,  Tha  heat  method,  <.*.,  by  tha  ohann  of  ten* 
— *"—piodncedby  the  current  in  a  wire  of  given 


3.  The  elactNmotor  or  potentiometer  method. 

i.  The  elaobo- dynamometer  method,    i.t.,    b 

the  atteaation  betweaoi  liiSeient  parte  of  the  aam 


If  wa  take  a  battery  in  a  cloeed  ciraait,we  know, 
tnuQ  the  laws  ot  Faraday,  that  the  amount  of 
'  prodaced  ia  directly  proportiODal  to  the 
ol  the  chemical  elemenbi  decompoaed  in 
cf  tha  oella  ot  the  battery,  the  qnanti^  of 
diasolradia  the  battaiy  being  aroeanira  ofthe 
qoantity  of  onrrant  which  baa  passed.  Aoeaidiog 
to  the  laws  of  transformation  of  Baargy,  the  work 
done  in  the  ohemioal  actiona  ia  here  equivalent ' 
the  work  done  in  heatiiig  the  eircnit.  We  mi 
eipresa  the  energy  ot  the  work  done  by  elaoti 
oanvita  in  tha  aame  wav  as  we  eipiaaa  tha  miarBT 
ot  a  head  of  water  by  tne  preaaure  mnltipliad  by 
qoanti^  ot  water.  Ilia  electromotiTe  foroa  cori*- 
Bpouda  to  preaaure,  and  the  corrent  flowing  to  tha 
qnanti^  of  watar,  *o  that  tha  work  doae  by  the 
current  is  the  product  ot  elsotromotiTa  foroe  by 


Hence,  Kg  Cg  =  <j^'  B,  where  C, 
pcodnoad  through  a  resistance  B.  Now,  if  any 
portion  ot  tha  airiniit,oarr7ins  a  cnrreot,  beaetm 
motion,  nndar  the  action  m  exterior  magnet' 
toroae,  or  nnder  the  inflnence  of  the  mntnal  r. 
actiooi  of  tha  cainnta  in  tha  fixed  and  movable 


the  external  work  done  by  the  eurrent  6.  Now, 
"-'~  external  work  K  girea  rise  to  an  oppoamg 
romotive  force  in  the  induced  circuit,  and  tha 
auargj  of  thia  induced  current  is  E  C  =  £  ;  or 
E  =   ^  ia  the  electromotire  force  doe  to  indne- 

The  efficiency  ol  an  indaotion  machine,  when 
need  aa  a  motor,  ia  the  ratio  of  the  work  K  to  the 
totaJ  work  £  +  C  B.  i.e.,  the  ratio  of  the  electro- 
motiTe tOTM  of  Indnctioii  to  the  total  electromotivs 
of  the  battery.    The  efficiency 


If,  then,  a  battaty  ot  elecbomotiTe  foroe  E.  be 
employed,  and  an  indnctioQ  immhiTia  bg  mployad 
aa  a  motor,  then  the  effective  work  dapenda  on  the 
product  ot  two  qnantitiea,  one  of  which  iiiiiinnaaa 
aa  fait  aa  the  otnar  dlminuhea. 

Now,  It  oaa  qoantity  inoreaaea  aa  fast  al  anothaat 
liiminiahaa,  thdr  product  is  graataat  whasi  thetwo 
are  equal.  Hexce  anch  a  ■"whinw  is  most  diaotiva 
wfam  E  =  Eg  -  £,  i.e.,  whan  E  a  ^^  E,.  lo  that 
K  a  (?K  and  p  e  t. 

Halt  the  work  ot  Uie  Uttery  Is  than  aptmt  ia 
heatiu  the  dianit,  and  the  other  half  in  doing 
theextanalwm^  Tbit  correepond*  to  tta  oaaa 
where  the  strength  ot  the  battery  murent  la 
dimin*ahed  by  ana-half  throo^  the  atlMta  of  in- 
doetion.  It  the  same  macUna  be  em^oyad  to  pto- 
dnee  a  Gumnt  ti  eleefrim^  bj  mdymg  eztmal 
work  to  it  to  tarn  it,  then  the  eneigv  of  tha  Indnoed 
eorrant  Is  equal  to  the  work  dcoa  by  the  onaNaita 
during  the  moUmi,  or  K  =  EC  It  £  ia  gnatat 
than  EC  at  flnt,thB  the  mainline  vrHI  go  faata 
and  Caster,  and  E  and  0  will  increase,  untH  tha 
produot  bemmes  eqnal  to  E,  when  the  motion  will 
remain  steady.  Henoa  aueh  a  madiine  should  live 
indnctioii  enrrenta  ot  the  greateat  elDeiaDey  man 
aedaaa  motor. 

The  above  oonclnaiona  have  been  arrived  at  by 
nudderlng  the  attractiTe  and  rapuliive  toroas 
stweeo  dISsrent  parts  ot  a  battery  currant,  when 
the  eleotromotlTe   foroe  of  the  battery  doaa  not 


KAnrDEOFS,   HAUSTOVES,    ABD 

SHOWFLAXES. 

fT^HE  usual  Satarday  evening  lecture  ot    the 

I  meeting  of  the  British  Aasooiatiou  was  de> 
llvwad  by  Fro(.  Oaborue  Beynolda,  who  said  that 
the  subject  of  hia  leotuie  had  not  nntU  raoantly 
been  the  anbjeot  ot  careful  invasiigatlai,  tot  o~~ 

tain    endanatioDa    of  theaa  i^u **"" 

vary  farlwck,  and  he  ndght  a»  f o 

woiL  had  navar  been  aecepteaaa , 

aoflletccit.  Hia  object  that  night  waa  to  sat  baftno 
thmn  the  definite  and  lationalhistory  of  this  origin 
of  these  objects.  He  mig^  call  it  tha  adanttOo 
history,  for  it  was  toondra  on  the  obaai  i  alloa  ot 
phjpdcal  laws,  aa  well  aa  teated  by  exparimaaite 
which  he  hoped  to  put  before  them,  ^la  origin  ot 
hia  own  q)ecdal  interest  in  thia  subject  was  the 
actual  obaarvanoa  ot  what  was  opaai  to  averTaaa. 
It  was  not  till  he  waa  ofmatnreage  thathaknaw 
what  taaUy  waa  the  form  ot  the  ordinair  bail- 
stone,  and  thia  maaiad  to  have  escaped  obaerra- 
tion  previonaly.  Hethen  e:vl*lnad  tnat  tha  torn 
of  toe  hailstone  was  that  of  an  inverted  ^imyii^iif 
that  th0y  waia  ot  a  daflnito  *wl  exact  torm,  In  tha 
shape  or  a  oone  having  a  loondod  baaa  and  aoiaa- 
whatj  ribbed  dde.  lie  leotnrer  showed  a  diagram 
illnsaative  (rf  this  deaetiption.  and  proeesdsd  to 
explain  the  natural  growth  of  these  bodlaa.    To 

dttbito  partklea  or  globalas  of  watsr  diAflnitad 
through  the  air  required  no  effort  ot  the  imagina- 
tion. Bnt  whaai  they  oame  to  inquire  into  the 
shape,  aire,  and  onmbet  of  these  partidai,  and  aa 
to  Uudr  mauncc  ot  snspeoaioa  than  were  ootaln 
difSculliaa  betora  them.  Let  them  atart,  tOr  ax- 
ample,  with  the  air  in  the  hall  in  which  they  wen 

ibled,  praauming,  of  conraa,  that  it  waa  dear 

In  thia  air,  atriotly  ipnaking.  there  waa  no 
waiar  in  the  toim  of  water,  but  there  was  water 
in  tha  tMm  ot  dear  ataam— a  gas  aa  clear  aa  air. 
The  apprehenaion  of  thia  imiveml  presspcs  ot 
staam  m  tha  lower  strata  ot  the  atmcmhsre  waa 
thavatTfotuidatiaa  ot  the  knowledge  ot  meteoro- 
logy. %ia  amonnt  ot  steam  prssaut  depended 
alni'^f  antitaly  (A  the  taoperatnrew  At  the  normal 
taanpeiatnn  of  60°  Ifabi.,  there  ware  about  ais 
graisi  of  staam  in  aaoh  mlna  foot  of  air,  or  aboot 
a  grab  in  a  gallon.  It  tha  air  were  aoolad  to  30* 
thma  would  gadyba  pMWt  hall  «aiu»A>.«ja»^ 
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and  the  question  was  as  to  what  would  become  of 
the  other  half.  It  would  take  the  form  of  water, 
which  would  be  distributed  through  the  room 
muoh  as  the  steam  was,  but  not  exactly.  The 
change  from  steam  into  water  meant  the  congre- 
gation of  the  molecules  into  masses.  It  was  ob- 
Tious  that  a  molecule  of  water,  at  one  end  of  the 
room  ooold  not  get  to  the  other  end  at  once.  What 
happened  in  the  case  of  condensation  of  steam  by  the 
coolmg  of  the  air  was  yery  much  the  same  as  what 
would  happen  in  the  case  of  a  regiment  of  infantry, 
in  skirmluiing  order,  being  surprised  by  a  regiment 
of  oavalry^  They  would  run  into  small  mots  in 
the  best  way  they  could.  What  happened  when  the 
air  was  cool  wis  lojich  the  same.  The  particles 
whidi  farmed  ^e  water  ran  together  into  small 
groups,  and  formed  those  larger  particles  which 
constituted  a  fog.  It  was  imivortant  to  notice  that 
there  was  a  good  physical  reason  which  prohibited 
these  elemei^ary  particles  attaining  more  than  a 
certain  size.  What  the]^  call  the  mean  path  of  a 
molecule,  or  distance  wmch  a  steam  molecule  was 
moving  about,  practically  limited  the  size  of  the 
water  jparUde  whicdi  was  formed  on  the  first  con- 
densation. These  congrogatious  of  water- particles 
were  for  the  most  port  extreipely  small.  He  then 
proceeded  to  explain  what  were  the  causes  of  cool- 
mg; air,  one  of  which  was  the  air  coming  in  contact 
a^  mixing  up  with  colder  air.  This  was  the  com- 
mon cause  of  dew  at  night  and  very  commonly  of 
the  clouds  above.  But  the  main  cause  of  the  cooling 
of  the  air  was  the  result  of  what  sdentists  callea 
expansion,  orj  as  he  might  describe  it  for  his  own 
purposes,  the  ascension  of  air  from  a  position  near 
the  ground  up  to  higher  positions  amongst  the 
BURNranding  air.  The  summer  storms,  to  which  he 
called  parcumlar  attention,  as  affording  the  best 
evidence  of  this  phenomena,  might  obviously  be 
tiaeedt6the  ascension  of  a  column  of  air  which 
had  been  wanned  by  the  ground,  ascending  much 
in  the  form  of  a  colomn  of  smoke,  and  as  it  rose 
and  expanded  it  became  cool.  It  was  merely  the 
aseennon  which  brought  about  the  cloud,  and  the 
condixsion  was  that  if  we  had  layers  of  colour  in 
the  air  so  as  to  see  what  was  going  to  happen,  all 
those  white  flocky  clouds  would  declare  themselves 
to  be  nothing  mure  than  the  higher  points  of  a 
lower  stratum  of  air.  This  was  the  case  with 
summer  storms  in  particular.  In  this  way  huge 
masses  of  cloud  are  formed.  These  clouds  reached 
several  miles  in  thickness.  Indeed,  we  are  apt  to 
take  a  very  poor  idea  of  the  size  of  clouds  owiuj^  to 
thdr  height  and  their  distance.  As  to  the  parttdes 
of  which  lie  had  been  speaking,  the  first  question 
was  why  they  did  not  settle  down.  The  fact 
was,  however,  that  they  did  descend,  but  very 
slowly.  He  asked  them  to  imagine  a  ^article  or 
two  dUuneters  descending,  and  then  to  imagine  a 
particle  of  one  diameter  descending.  They  would 
both  descend  until  the  resistance  of  the  air 
amounted  to  the  same  effect  as  their  weight.  That 
fact  was  pretty  well  known,  but  it  was  not  until 
Prof.  Stoxes  clearly  ^owed  that  the  resistance  of 
the  air  was  proportional  to  the  velocity  at  which 
the  partieles  were  desoending,  that  it  was  dear  that 
the  paxiideB  would  descend  with  the  vdodties  pro- 
portional to  their  diameters.  The  ordinary  sise  of  a 
raindrop  was  very  small.  If  they  imagined  apartide 
the  size  of  a  raindrop,  it  descended  with  obvious 
vdodty,  but  if  they  took  a  particle  the  size  of  a  fog 
partide.  if  they  diminished  the  velodty  by  one 
nundreo,  thej  would  get  a  comparatively  smaller 
vdodty.  He  could  not  actually  show  the  sise  of 
the  pwtides— they  were  too  small  to  put  in  his 
lantern,  but  he  showed  them,  as  an  analogous 
phenomenon,  extremely  small  particles  of  air 
ascending  in  fluid.  They  were  hterally  like  par- 
tideaof  a  fog  descending.  The  point  to  wnich 
he  next  asked  their   attention  was   why  those 

5 articles  do  not  fall  suddenly  and  completely 
own,  or  why  they  aggregated  and  formed  a 
raindrop.  The  reil  jwiut  of  his  lecture  had  been 
to  exdain  how  it  was  that  those  separate  particles 
which  the^'  saw  in  the  douds  came  together  and 
formed  raindrops.  The  size  of  a  raindrop  was 
nsoally  over-estimated,  but  it  was  a  large  ramdrop 
that  was  one- sixteenth  of  an  inch  in  diameter, 
while  an  ordinary  raindrop  was  not  more  than  a 
thirty-second  part  of  an  inch  in  diameter.  But  as 
to  the  question  how  it  was  the  partides  in  the 
douds  came  together  and  formed  a  raindrop :  the 
larger  partides  descended  faster  tluui  the  smaller 
partielae,  and  sweeping  them  up  in  thur  descent, 
xdl  to  the  earth  as  raindrops.  That  was  the  key  to 
the  whole  subject.  If  it  were  not  for  the  large 
partides  descending  faster  than  tlie  others,  the 
whole  of  the  particles  would  descend  hke  a  regi- 
ment of  soldiers,  and  though  they  would  never 
form  rain  they  would  come  to  the  earth  in  a  dense 
and  perpetual  fog.  The  manner  in  which  the  par- 
tides  became  united  was  not  so  wdl  ascertained ; 
indeed,  he  did  not  know  that  deotridty  might  not 
have  something  to  do  with  it.  This  was  one  of 
the  explanations  why  douds  sometimes  rained  and 
sometimes  did  not.  Cloud  particles  falling  through 
a  dense  dood  for  1,000ft.  would  acquire  the  size 
of  l*16th  of  an  inch  in  diameter,  which  was  the 
iisa  of  the  lanest  raindrops.  Enlarging  further  on 
thii  Nbjeot»  tholeotarer  said  that  douds  were  often 


four  or  five  miles  in  thickness.  He  then  lucidly 
spoke  on  the  following  topics :— Why  do  we  not 
have  larger  raindrop^;  why  do  drops  take  the  form 
of  spheres  at  all ;  and  what  keeps  tnem  in  the  form 
of  drops  ?  By  experiments,  he  showed  the  accu- 
mulation of  partides  into  a  drop,  and  the  falling  of 
a  shower  of  rain.  Some  of  these  experiments,  he 
explained,  had  never  been  shown  to  a  large  public 
audience  before.  The  next  topic  treated  of  was 
capillary  attraction— that  whicn  held  the  drops 
together,  and  caused  water  to  rise  up  in  small 
spaces.  This  showed  conclusively]  that  the  surface 
of  water  was  of  a  certain  definite  tension.  The 
lecturer  then  proceeded  to  explain  that  when  a 
raindrop  exceeaed  a  certain  size  its  tension  was  in- 
Bufficieut  to  sustain  it,  and  it  fell  and  burst  by 
virtue  of  the  pressure  against  it.  If  it  were  not 
for  this  they  would  have  drops  amounting  in  size 
to  the  larger  hailstones  which  sometimes  fdl.  It 
would  be  a  new  phenomenon  to  have  raindrops  an 
inch  or  two  inches  in  diameter,  and  what  would 
be  the  result  if  it  did  happen  might  better  be 
imagined  than  described.  The  foot  that  ice  parti- 
cles would  stick  together  was  not  at  first  obvious ; 
but  a  little  consideration  at  once  showed  that  that 
must  be.  With  reg;ard  to  the  shape  of  hailstones, 
he  said  the  condudon  generally  come  to  was  that 
that  form  was  the  result  of  the  breaking  up  of  a 
lar^r  spherical  stone  having  a  vertex  of  the  cone 
in  Its  centre. 


PEOP.  HTJZLEY  OTS  FALiEOXTTO- 

LOOT. 

rcondudinff  his  discourse  on  the  rise  and  pro- 
gress of  piQu>ontology,  at  the  meeting  of  the 
British  Association,  Prof.  Haxley  summed  up  the 
results  as  follows : — 

The  whole  fabric  of  palmontology  is  based  upon 
two  ^propositions :  the  first  is  that  fossils  are  the 
remains  of  animals  and  plants,  and  the  second  is 
that  the  stratified  rocks  in  which  they  are  found 
are  sedimentary  deposits ;  and  each  of  these  pro- 
positions is  founded  upon  the  same  axiom  that  like 
effects  imply  like  causes.  If  there  is  any  cause 
competent  to  produce  a  fossil  stem  or  sheU,orbone, 
except  a  living  being,  then  palraontology  has  no 
foundation ;  if  the  stratification  of  the  r<xixs  is  not 
the  effect  of  such  causes  as  at  present  produce 
stratification,  we  have  no  means  of  judging  of  the 
duration  of  past  time  or  of  the  order  in  which  the 
forms  of  life  have  succeeded  one  another.  But  if 
these  two  propositions  are  granted  there  is  no 
escape,  as  it  appears  to  me,  from  three  very  imiwrt- 
ant  condusions.  The  first  is  that  living  matter 
has  existed  upon  the  earth  for  a  vast  length  of 
time,  certainly  for  millions  of  years.  The  second 
is  that  during  this  lapse  of  time  the  forms  of  living 
matter  have  undergone  repeated  changes,  the  effect 
of  which  has  been  that  the  animal  and  vegetable 
population  at  any  one  period  of  the  earth's  history 
contains  spedes  which  did  not  exist  at  some  ante- 
cedent period,  and  which  ceased  to  exist  at  some 
subsequent  period.  The  third  is  that  in  the  case 
of  many  groups  of  mammals  and  some  of  reptiles, 
in  whicn  one  type  can  be  followed  through  a  con- 
siderable extent  of  geological  time  the  series  of 
different  forms  by  which  the  type  is  represnted  at 
successive  intervals  of  this  age  is  exactly  such  as  it 
would  be  if  they  had  been  produced  by  the  gradual 
modification  of  the  earliest  form  <d  the  series. 
These  are  facts  of  tiie  history  of  the  earth  j^uaran- 
teed  by  as  good  evidence  as  any  facts  in  avil  his- 
tory. Hitherto  I  have  kept  carefully  dear  of  all 
the  hypotheses  to  which  men  have  at  various  times 
endeavoured  to  fit  the  facts  of  palosonthology,  or 
by  which  they  have  endeavoured  to  cozmect  as 
many  of  their  facts  as  they  happened  to  be 
aoquainted  with.  I  do  not  think  it  would  be  a 
profitable  employment  of  our  time  to  discuss  con- 
ceptions which,  doubtiess,  have  had  their  justifica- 
tion and  even  their  use,  but  which  are  now  obviously 
incompatible  with  the  well-ascertained  truths  of 
palsBontology.  At  present  these  truths  leave  room 
for  only  two  hypotheses.  The  first  is  that  in  the 
course  of  the  history  of  the  earth  innumerable 
spedes  of  animals  and  plants  have  come  into  exist- 
ence independently  of  one  another  innumerable 
times.  This,  of  course,  implies  dther  that  spon- 
taneous generation  on  the  most  astounding  scale, 
and  of  animals  such  as  horses  and  elephants,  has 
been  going  on  as  a  natural  process  through  all  the 
time  recorded  by  the  fossiliferous  rodctf;  or  it 
necessitates  the  belief  in  innumerable  acts  of  crea- 
tion repeated  innumerable  times.  The  other 
hypothesis  is  that  the  succesdve  spedes  of  uTiim^u 
and  plants  have  arisen,  the  later  by  the  gradual 
modification  of  the  earlier.  This  ia  ibe  hypothens 
of  evolution,  and  the  palroontological  discoveries 
of  the  last  decade  are  so  completely  in  accordance 
with  the  requirements  of  this  hppotheds  that  if  it 
had  not  existed  the  palroontologist  would  have  had 
to  invent  it.  I  have  always  had  a  certain  horror 
of  jiresuming  to  set  a  limit  upon  the  posnbilities  of 
things.  Therefore,  I  will  not  ventnre  to  say  that 
it  is  impossible  that  the  multitudiaous  spedes  of 
animals  and  plants  may  have  been  produced  sepa- 
lately  one  fiom  the  other  by  spontaneous  genera- 


tion, nor  that  it  is  impossible  that  they  dionld  have 
been  independentiy  originated  by  an  endless  sae- 
cesnon  of  miraoulous  creative  acts.  But  I  must 
confess  that  both  these  hypotheses  strike  me  as  so 
Bstoundingly  improbable,  so  devdd  of  a  shred  of 
either  sdentific  or  traditional  support,  that  even  if 
there  were  no  other  evidence  thui  that  of  palaeon- 
tology in  its  favour,!  should  fed  compelled  to  adopt 
the  hypothesis  of  evolution.  Happily,  the  future 
of  palicontology  is  independent  of  all  h3rpothetical 
condderations.  Fifty  years  hence,  whoever  under- 
takes to  record  the  progress  of  palooontdogy  will 
note  the  present  time  as  the  epoch  in  wnich  the 
law  of  succesuon  of  the  forms  of  the  higher  animair 
was  determined  by  the  observation  of  the  paltrou- 
tological  facts.  He  will  point  out  that  just  as- 
Steuo  and  as  Cuvier  were  enabled  from  their  know- 
ledge of  the  empirical  laws  of  co-existence  of  the 
parts  of  animals  to  condude  from  a  part  to  the 
whole,  so  the  knowledge  of  the  law  of  succession  oi 
forms  enabled  their  successors  to  conclude  from  one 
or  two  terms  of  such  a  succesnon  to  the  whole 
series,  and  thus  to  divine  the  existence  of  forms  ot 
life,  of  which,  perhaps,  no  trace  remains,  at  epochs- 
of  inconcdvabie  remoteness  in  the  past. 


FOB.US  AHS  FUNCTIONS   OF   TEK 
ELECTRIC   DISCHARGE, 

ON  the  Monday  evening  during  the  meeting  ol 
the  British  Assodation,  Mr.  Spottiswoode, 
I'res.  R.S.,  ddivered  a  lectare  on  *'  The  Bleotric 
Discharge:  its  Forms   and   Functions,"    in   the 
course  of  which  he  said : — We  may  now  fiurly  ask 
whether  the  phenomena  which  we   have   dc«i^ 
studying   have  any    counterpart     in    the   larger 
operations  of  nature  which  are  goin^  on  arouud 
us,  and  whether  the  oondudons  to  which  we  hrct 
been  led  afford  any  explanation  of  observed  facts. 
Many  natural  phenomena  doubtless  fundamentally 
depend  upon  electridty ;  how  many  we  hardly  yet 
know.    But  there  are  two  in  particular — namely^ 
lightning  and  the  aurora^whtch  are  imquestion- 
ably  dectrical,  and  whose  correspondence  with  the 
spark  proper,  and  with  the  discharge  in  rarefied 
ffases  respectively,  has  often  been  noticed.    In  the 
uiundercioud  we  have  an  aggregation  of  aqueoof 
partides  small   enough  to   remain,    temporaiily 
at    least,    suspended    in  the   air.    All  of  theaef 
it    would    appear,  are  similarly  electrified,  and 
by    their     mutual     repulsion,     are     restrainei 
from  further  coalescence.    By  their  presence  the 
ground  bdow  the  cloud  becomes  inductively  elec- 
trified in  the  opponte  sense,  and  as  soon   as  the 
cloud   by    its     motion   comes   within  sparking^ 
distance,  or  by  an  increase  of  its  charge  attaiuE 
sufiident  tension,  a  spark  discharge  taJEes  place, 
which  as  we  have  seen  above  is  a  flash  of  b'ghtning. 
A  similar  action  may  naturally  take  ^ace  between 
two  clouds  oppontely  electrified.     The  electrical 
tendon   required   for  a  flash  of  lightning  is,  oi 
course,  enormous.    It  has  been  calculated  that,  in 
order  to  produce   directly  from  a  battery  of  the 
most   favourable  construction  a   spark  of   42in., 
equal  to  that  given  from  my  great  mdnction  coil, 
from  60,000  to  100,000  cells  would  be  necessary, 
while  for  a  flash  of  lightning  a  mile  long  not  less 
than  3,500,000  cdls  would  bo  re(|uired.    There  is, 
moreover,  another  kind  of  Hghtmug  to  which  the 
discharge  in  our  vacuum  tubes  offers,  to  say  no  mor& 
of  it,  considerable  analogy— namdy,  that  commonly 
known  as  ball-lightning.    The  appearance  of  ball- 
lightning  is  described  as  that  ox  a  luminodty  or 
ball  of  &e  moving  generally  towards  the  earth,  in 
a  direction  more  or  less  oblique,  and  diswpeanng 
in  most  cases  before  reaching  the  ground.  In  somt 
tubes,  the  exhaustion  of  which  is  very  moderats, 
say,  having  a  pressure  of  several  millimetres  ol 
mercury,  it  happens  not  only  that  the  blocks  of 
light  termed  entities  by  Mr.   De  La  Rue,  are- 
formed,  but  also  that  these  entities  travd  sdong  the 
tube  from  the  immediate  neighbourhood  of  the 
pontive  tenninal  to  a  finite  distance  in  the  direction 
of  the  negative,  and  then  disappear.  It  would  seero 
not  unreasonable  to  suppose  that  ball  lightning  is 
due  to  conditions  not  (usnmilar  to  those  of  such 
tubes— namdy,  to  a  discharge   occurring  in  the 
upper  regions  of  the  air,  at  an  elevation  of  perhaps, 
20  mUes,  more  or  less,  where  the  pressure  is  very 
moderate — that  is  to  say,  greater  than  that  under 
which  an  auroral-like  dispuiy  could  take  place,  and 
yet  less  than  that  which  would  ^ive  rise  to  a  true 
spark  or  ordinary  flash  of  kghtnmg.    We  have  not 
unfrequently  present  in  regions  at  moderate  eleva- 
tions, say  from  20  to  60  miles,  all  the  eonditioos 
necessary  for  the  production  of  an  auroral  display. 
And  not  only  so,  but  our  experiments  enable  us  to 
determine,  at  all  events  approximately,  some  limits- 
of  elevation  within  which  thisphonomenon  oan  occur 
and  thereby  to  check  the  very  divergent  estimates 
of  those  who  have  observed  it.    Estimates  of  the 
altitude  at  which  the  auroral  discharse  takes  place 
have  been  made  from  simultaneous  obeervations  at 
different  points,  and  these  have  ranged  up  to  60  or 
CO,  and  even  to  281  miles.    But  even  the  lowest  of 
these  appears  to  be  improbable.    The  pressure  a« 
which  the  redstance  of  air  is  least  is  a  litUe  less 
than  *4  of  a  miUimetre  of  mwouiy ;  and  the  oom-^ 
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■ponding  eleratiau  ii  slraut  38  miles.  A  vmuddi 
tobe  meMorad  b;  Limdnd-UiQiuuidtbi  o(  an 
•imoipen  would  ccmMpoud  to  an  elan.tioD  of  a. 
titUe  more  than  81  milsi.  Thioagb  a  bTdioBen 
■vaomiin  at  thii  pr«Hiin  Ur.  Da  la  Bus  lailed  to 
■obtain  adiicharga  with  11,000  calls;  and  he  adds 
that  '  it  ma;  be  anamed  that  at  tliia  height  the 
-diaehwge  Toold  be  couBidenbl;  lets  biUliant  than 
«t  38  okilBs.  Bbonld  such  occur.'  It  bbiids  to  be  a 
-well  aaoertaincdbatth.it  iuhigh  lalitudea  there  are 
"iawar  thuadentonss  and  more  aiuoTas  tbaa  in 
'Joww  latkadcg.  This  fact  poiota  to  the  coqaluuoa 
ttat,  alter  a  distucbanca.  the  redisliibutioa  of 
iatmoBpboiic  electricity  i]  effected  by  one  prooew  or 
by  the  other,  according  to.  oc  rather  in consequeuce 
01,  the  metaoiological  differencea  betveen  ar«t:c, 
^  '  e,  and  tropical  regions. 


SCIENIIFIG  NEWS. 


CXRCULAES  23  and  33  from  Lord  Crairf urd 
at  Dou  Echt  oontaia  on  ophemecid  of 
£Hcke's  oomet,  by  Dr.  O.  Backlund,  OQiopoted 
for  Berlin  ntidoight  up  to  Oot.  2C.  From  thece 
■oirculBTB  we  learn  that  the  oomet  was  found  on 
Aa^.  20  by  Dc.  Hiirtwig  and  Prof.  Wiuneoke  at 
^ttaeljtttg-,  and  by  Director  0.  Stnivo  at  Pol- 
'kowa  on  tbo  '.i4th  nit.  Kr.  Lob»e  also  picked 
it  op  with  the  Dun  Echt  retractor  on  Aug.  28. 
Xta  position  for  Sept,  m,  Berlin  midnight 
mil.  6m.,  G.lT.T.l,  is  R.A.  4li.  BOiD.  5Gfl., 
JJec.  N.,  3S'  id'  50'. 

A  talagTam  hat  been  received  from  Harlo 
CUrkson  at  Kitoberlsy,  B.  Africa,  which  OTi- 
dentiy  refers  to  SchiBberlo'a  comet,  and  which 
shows  the  nccesaity  for  quicker  and  more  ox- 
^tendedinterconuntuiication  of  astroaoialcai  zxows. 
The  telcfcram  ruua : — "Seen  comet  uightly 
since  Sundu}',  yesterday  naar  ascanaion  thirteen 
houm  twenty,  north  twenty  degrees,  lauk  iu- 
stcument,  wad  oatalogue." 

The  meeting  of  the  British  Aysooiaticm  was, 
this  year,  an  ucquoliiied  suaoa^u,  judgini;  by 
the  munbera  attouding.  N^xt  year  the  Abso- 
-<:lation  wil2  m«et  in  Southampton,  on  August 
23rd,  under  tho  pretiidonoy  at  Dr.  C.  W.  aie- 
^non£.  An  animated  didaussion  took  place  on 
the  quefrtion  of  tho  place  of  meeting'  in  1883— 
Leicester,  Xottinghum,  SoutbiMrt,  Oxford,  Bir- 
'Jiinghain,  and  Abtrdepu  being  each  proposed 
and  seconded.  The  voting  left  the  final  ^oioe 
between  Oxford  and  Soutbport,  and  the  reuult 
WHS  that  the  Afsociation  will  meet  iu  the  claxaic 
dtyin  1SS3.  The  proceediiigd  of  the  meeting 
have  iMen  unusually  well  mported,  the  ioc^ 
papers  having  devoted  many  colamns  to  tjio 
papers  and  laetttles.  Some  extraordinary  stat« - 
caents  were  made— ',.';.,  the  alleged  di^ouvery  d{ 
the  feathers  and  hain  of  Mrds  and  animals  in  the 
Iianrentian  Hocks,  and  tho  alleged  findinr  of 
jrmnite  in  aiin  about  20  miles  Bonth  of  the  Eddy- 
stoDO.  An  explanatbjn  of  the  latter  was  found 
in  the  tact  that  the  t'ottom  of  the  Channel  is  in 
places  covered  n-ith  granite,  which  has  been 
chrown   out  as  w^wte   ballast  by  passing  res- 

A  valnable  paper  on  the  caunoH  of  voloaBio 
action  was  rend  by  Prof.  ProstwicL,  and  a  long 
diwoitiaa  fuliowed.  We  have  not  Hpoce  to  re- 
pott  it  this  week. 

Mr.  Spottiswoode's  leotnro  on  the  "Eleotric 
Disoharge,"  of  which  we  give  a  brief  abstract, 
has  been  published  with  iQustratioris  by  MeMrs. 
ZjOD^mans. 


Candidates  for  the  Linaore  ProfeBsorship  of 
Physiology  at  Oxford  are  to  forward  their  tesCi- 
mooials  to  the  Warden  of  Uerton  before  the  1st 
■of  November. 

The  Society  of  Telegraph  Engineers  will  hold 
«IL  crtraordiaary  general  meeting  in  Paris  on  the 
Jlst  inst. 

A  special  feature  of  the  Eleotriiial  Exhibition 
is  the  Jeoturesthflt  are  delivered  by  distinguished 
profeasois  on  various  branches  of  electricity,  and 
the  inspection  by  the  audienue  of  the  iostrumouts 
and  apparatus  rcfi;rFr:id  to. 

The  eleotric  trainway  is  at  work,  but  it  has 
been  found  necessary  to  put  up  two  ooppor  tabes, 
one  for  the  rstum  current,  as  it  was  found  im- 
poatibla  (lit  the  tium  avsiLiblc)  to  insulate  the 
caihi  auSoienily. 


The  Phylloxera  Congress  has  been  postponed 
ontil  October  10. 

Dr.  Fleitmann,  of  Iserlohn,  in  ISSO,  exhibited 
some  samples  of  ironwork  plated  with  niekel  and 
cobalt  by  means  of  a  welding  process.  Since 
then  the  prooaas  boa  been  improvnl,  uid  he  now 
welds  any  desired  thiokness  of  oobalt  or  nickel, 
or  their  alloys,  on  eheet-iron  or  copper,  the 
artiDles  thus  plated  preserving  a  bright  surface 
'n  damp  weather. 

A  novel  msChod  of  repairing  the  bows  of  an 
ron  vessel  which  had  been  in  collision  has  been 
idopted  in  the  esse  of  the  Manilobaa.  Mr. 
Condon,  of  St.  John's,  N.F.,  oonstmoted  a  soUd 
wall  of  maaonty  between  two  closely- fitting 
biilkheadi^,  aud  filled  the  apace  between  them 
and  the  part  where  the  stem  hod  once  been 
with  cement,  &,«.,  moulded  to  the  Unes  of  the 
vessel.  Tho  iron  plates  were  then  forced  hack 
to  their  original  positioiia,  and  hold  there  by 
strong  bolts  and  oUmp.°,  and  the  vessel  having 
reahipped  her  cargo  proceeded  to  sea  with  her 
bowplates  "stitohed      together,  and  backed  by 

SDUd  bow  of  concrete  musonry. 

An  Dbaervatory  of  iron  is  to  be  erected  at 
oeton,  which  will,  it  i»  stated,  be  the  highest 
bnilding  in  the  United  States.  The  shaft  is  to 
be  oninform  on  plan,  with  a  well  S^ft.  square 
in  the  centre.  Tho  "column  "  will  bo  secured 
by  "  guys  "  of  steel  wire,  and  a  couple  of  oars 
will  be  provided  for  elevating  visitors  to  the 
galleiics,  whence  they  will  "observe"  the 
surrounding,  country. 

From  recent  reports  of  the  ann's  condition, 
issued  by  1'.  Tacchini,  of  the  Roman  College,  it 
appears  that  after  the  secondary  minimum  of 
autivitj-  obsorvud  in  tho  ond  of  1880,  the  rise 
towards  the  iiiuximum  was  resumed.  The  ful- 
loning  figures,  rcprcsuuting  the  retativo  fre- 
quency of  spots  during  the  first  seven  months, 
indicate  the  couisa  of  the  'phenomenon: — 
January,  IS'22  :  February,  H'4S  ;  March,  2.114  ; 
April,  2.i'03 ;  May,  13'J3  ;  June,  22-11;  July, 
26'{)0.  Thus,  after  a  maximum  in  March,  a 
minimum  occurred  in  May,  then  an  exceptional 
maximum  in  Jul^.  In  August  tha  octivitywua 
anew  at  a  minimum.  Thruughont  this  year, 
ono  finds  well  marked  periods  in  which  the 
frequency  of  spots  became  more  abundout, 
17-21  January,  ^-20  March,  La.  trome  were 
separated  by  tho  interval  of  a  half-rotation  of 
the  sun.  During  the  last  maximam,  24  July  to 
4  Augost,  P.  Tecahini  observed  eleven  metallic 
solar  emptians  and  tho  coronal  line  1474  K  at 
various  parts  of  the  sun's  limb. 

A  recent  accidaatto  the  express  from  Verviera 
to  Brussels  is  instructive.  The  train  had  an 
antomatic  Weatinghouse  brake.  A  few  metres 
before  thu]station  of  Ann,  owing  to  rupture  of  the 
tubes  of  compnastd  air,  the  train  was  brought  to 
a,  stoppage  vciy  suddenly,  many  passengers  being 
thrown  down  and  varioiialy  injiuvd.  According 
to  La  ZiiMiire  Jileclr,igaf,  the  real  cause  of  this 
accident  was  the  want  of  dmultaneity  of  ac- 
tion of  tlic  brakes  on  the  carriages  in  front  and 
the  carnages  behind  (b  fault  inevitable  in  all 
systems  employing  steam,  compressed  air,  or 
vacuumj.  The  brakes  o[,tJie  frunt  carriages  arc 
closely  applied,  while  thofe  of  the  rear  are  still 
free  i  the  after  port  of  the  train  oompresses  the 
front  part,  and  when  tha  rear  oarriagea  have  the 
brake  applied,  there  is  muoh  strain  of  springs, 
shock,  and  dangerona  reacUon.  The  oltect 
would  bo  unite  the  samo  it  the  driver,  in  face  of 
imminent  peril,  were  to  use  the  full  power  of 
the  brakes.  Thus,  the  driver  using  the  Westing- 
house  may  have  a  painful  alternative.  If  he 
apply  the  brake  in  full  force,  there  is  tho  risk 
of  severe  ehock  to  passengers,  employes,  and 
material;  if  he  apply  it  moderately,  he  may 
fail  to  avoid  a  terrible  collision.  With  the 
electric  brakes,  on  the  other  hand,  these  evils 
are  avoided,  owing  to  tbe  action  on  the  rear 
carriages  boinc'  simultaneous  with  that  on  the 
front  ones.  The  driver  need  not  hesitate,  atfull 
speed,  to  apply  the  electric  brakes  in  fuU. 

Zsperimcnts  with  retoronoe  to  poisoning  with 
carbouio  oiido  have  been  lately  deecribod  by 
Kerr  Graber  to  the  Munich  Academy.  Some  of 
these  were  mode  with  mixtures  of  air  and  002 
to  O-o  per  cent.  CO  acting  on  rabbits,  bens,  and 
white  roicc,  for  various  perioda  (10  hours  to  3! 
days).  It  appears  that  while  snrprisiug'ly  small 
qnantitics  of  the  gas  have  a  marked  poisonous 
efiecl  (0-OO.to  0-07  per  cent.),  there  is  vary  little, 
if  any,increasetotheefieot  when fnsh quantities 
of  the  gas  axe  supplied,  if  the  oocDentniUoiL 


remain  the  some.  In  an  hour,  at  tho  moat, 
tho  symptoma  react  a  height,  about  which  they 
continue  for  hours  and  days.  CO,  in  the  pro- 
portion of  O'Oj  per  oent.i  did  not  seem  to  bneot 
in  tho  least  a  healthy  rabbit  during  72  hours. 
EerrGrubor,  on  two  days  in  succession,  remained 
3  hours  in  atmospheres  containing  0'021  per 
cent,  and  0024  par  oent.  of  CO  respectively, 
and  received  no  injury.  On  the  scale  of  the 
lower  kiimals  experimented  with,  symptoms 
of  poisoning  might  have  been  expected,  and  if 
there  had  been  any  considerable  accumulation  of 
CO  in  the  blood,  severe  poisoning  would  have  oc- 
curred. It  is  thoQght  probable  that  tho  carbonic- 
oxide -hiumoglobin  is  largely  dissociated  at  the 
temperature  of  the  body ;  and  in  loss  degree, 
oxidation  also  doahlless  occurs.  The  limit  of 
injury  by  carbonic  oxide  gafi  lies  probably  near 
the  proportion  of  OOo  percent.,  or  more  cer- 
tainly ll'02  per  cent.  Among  other  results, 
Herr  Gruber  finds  the  sense  of  smell  more 
sensitive  to  coal-g'as  than  to  carbonic  oxide. 
By  Podor'e  method,  the  presence  of  a  fourth  of 
the  proportion  of  CO  representing  the  limit  of 
injury,  is  demonstrable. 

M.  Thollon  is  u!  opinion,  from  his  observa- 
tions of  the  recent  oamets,  that  the  brightness 
of  the  head  and  toil  vary  nearly  in  invene  ratio 
of  tbe  square  of  the  comet's  distance  from  the 
sun;  aud  should  this  bo  rigorously  proved,  it 
would  folbw  that  the  white  light  of  comets 
[nucleus  na  well  as  tail)  i,s  almoKt  wholly  rc- 
Ihicted  sunlight.  On  the  other  hand,  the  slow- 
ness of  variation  in  brightness  of  tbe  hand 
spectrum,  as  the  comet  moves  on,  is  noteworthy, 
ondhardly  agrees  with  ,tJD  view  that  a  comet's 
elements  are  raised  to  incandescence  by  calorific 
aotiouDf  the  sun.  Thus,  the  light  omitted  hy 
comets  would  appear  to  coma  from  their  own 
heat,  or  from  mechanical  or  electrical  action ; 
probably  from  all  three  caoscs.  Tho  idea  of  a 
comet  having  heat  and  light  of  its  own  is  not 
repugnant  to  soiEnce,  its  matter  being  subject  to 
action  of  a  central  force,  and  fall  towards  the 
centre  being  poseible. 

During  a  recent  thunderstorm  in  Haute- 
Garonne,  M.  Larroque  heard  a  dull  continuous 
sound  (liko  that  of  heavy  oarriages  on  pavement) , 
which  uuuld  nut,  apparently,  be  thunder,  and 
which  he  accounts  for  thua  :  The  stonn  was 
caused  hy  meeting  of  two  currents,  one  warm 
and  charged  with  rain,  the  other  cold  and 
charged  with  hail.  They  met  pretty  high  up, 
producing  a  rfralory  storm  centre,  a  eylindrical 
vortex,  in  whioh  the  hail  was  liquefied.  Tbe 
sound  is  attributed  to  tho  hail  whirling  in  this 
cylinder. 

The  Weeks  rocket  torpedo  (so-called)  was 
lately  experimented  with  ai  the  Torpedo  Station, 
Providence,  Rhode  Island.  It  oonsisls  of  a  float 
of  tin  and  sheet-iron  (eleven  feet  long)  braced 
internally  with  wood.  There  are  two  rudderH, 
like  the  tails  of  a,  sky-rocket.  In  the  heud  U 
placed  some  fifty  poimds  of  dynamite,  which 
explodes  by  percussion.  Tho  struotuTo  is  pro- 
pelled on  the  surface  of  the  water  by  a  rocket, 
3^  feet  long.  Tho  wonderlul  speed  of  about 
160  feet  a  second  has  been  attained,  and  ^ptup 
fur  four  or  sLx  hundred  yards.  The  torpedo  is 
aimed  at  an  object,  and  moves  in  a  straigntline, 
guided  by  the  rudders.  The  special  object  of 
these  eiperimonta  was  to  ascertain  the  torpado's 
behaviour  in  rough  weather.  Its  onuisa  seemed 
quite  unotTcoted  by  a  strong  wind.  It  passed 
along  and  over  (tor  it  jumped  occiuaioniiuy)  a 
distance  of  water  not  less  than  1,375  feat  in 
about  nine  seconds.  The  roar  was  terrible,  and 
a  dense  smoke  was  given  off. 

The  "Concordia"  SocietT  in Mayenoe offers 
two  prizes  of  abont  £60  and  £30  fur  brochures 
giving  the  most  rational  arrangemBntfl_  of 
dwelling- houses  for  working  men's  families, 
regard  being  had  to  the  conditions  of  life  in 
various  parts  of  Gannany,  both  in  town  and  in 
the  country.  March,  next  year,is  tho  time-limit. 

The  fracture  of  a  shaft  of  a  conveyance 
through  fall  of  the  horae.  is  a  frequent  souroe  of 
trouble,  and  wc  aro  familiar  with  the  sight  of  the 
driver  stivnnously  binding  a  piece  of  wood  along 
'  with  the  broken  ends ;  rather  a  poor  makeshift, 
and  apt  to  result  in  wounds  to  ths  horse-  An 
invention  by  II.  I'oirot,  for  the  case  inqufstitm, 
has  bepn  reported  on  favoumbly  in  tho  ilini 
Soch'lid'  EncoHragiiiieHl.  Tho  apparatus  supplied 
ouusists  of  two  screw  presses,  adapted  to  the 
si/e  of  the  shaft,  and  connected  by  a  mn«a.U#. 
rod,  to  the  enda<A  ^'UiiJa,  «»  Ti4*£t«&-  *■  '^** 
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TJfR       I'JfVt/OAI.       MTJtt/CTtlKI!       0' 

ooHiiT  i«,  iit«i    mUiWima  kot  AJii> 

OOLIl;     A     TAIiB     OV     TWO     COMKTS 

'APIS     SOAI^Bfl     or     LEMOTK 

VOUBLB    STAK     KKAE     JUPJTES  — 

TUB    TISU   -aoi'IPau->-A.    AMD 

OlOlr.  OIHOLSSOV  Air  SaUATOKKAI. 

BSLATIOV  BKTWXBir  THE  «DE  Or 

A   aaUAKX    AJTD     ITS    DIAaoirAX>- 

OXfOBSVEAXSa:  THAXXE  -LUEAE 

TEMPflBAIUEE-UrTEBEAI.      HEAT 

07    THE    EABTK— TSLEBOOTE    OUT 
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[I'.ilUl.]—AlC(«a  the  iDtanHUiig  cooUlIiutioiii 

towudi  oui  knowlMlM  of  tbe  pbrnm  itructura  nl 

Oomet  *,  IHSI,  whloh  ua  now  iMfrlnnlsff  to  mtdi 

1*  tbe  flnt  plM«  niBj  well  bs  gjrun  to  ttK  ino- 

eewinl  attempt  of  Ur.  Hmiy  Ur»l)er,  ol  New  York, 

to  phott^p^  it!  ipeotnun.    A»    t.  pr<-l.iuln»ry 

Dperiaentftofe^wDWLperpliotogrmph'ilthBtole. 

•CORK  iug«  <rf  tho  Comet  itielf ,  enil  oii  Uw  Mth  of 

Urt  Juie,  witb  u  e«po«uM  of  only  17  ailnutee, 

nceecded  in  obtaining  t.  piotnra  of  tbe  dhoUui  end 

nrtdftheenTBlopeeaunoondingit.  Subeequently 

iDQMriaK  the  lime  of  tapoeute  to  i  hooM  md  *i 

mmntM,  "  the  tail  uDpn«ed  iteeU  to  en  extent  of 

Bewh  M  dencM  in  raith."    Enooniagod  by  «) 

eaanwDooii  ntCFfirDr.  Dispei  next  applied  a 

l«-pMm  ipecticeeope,   lued  by  him  tor  'telliir 

pbTtafiaphT,    to    bii    teleewpe.   and    '""■'''» 

■naiurKieat.  and  eipoeurea  Tamng  (iobi  '  «•  u> 

iiTShnrteJ  be  obtained  a  enMdentlT  deflnito 

q«ctn]ima»to  eibibit  "aheaTy  bandabove  H, 

vhxhiifiraible  into  line*,  and  m  addition  Iwd 

iiis.:  >— H<j  one  between  G  and  A.  and  anoUier 

Uewe^Talid  H."  Inaimnch  a*  the  T^otogiepl"" 

ipeetnm  ol  the  T«llaie  arc  exhibLMa  »!p««  tjiud 

S^^  cf  Hoe,  aboTe  H.  D"- I>?Pf '!!'\3"L 

S±£  -iWrtna  that  ■■  It  would  two  •-**'"'"' 

j£.^«T.ft.  ^nrien  the    hvpothnu    of    the 

^^^■,S?Spcttant  viditi.- to  ->'»  *^"e  I 

=aot  tT  JL  Cfc.  r:««i.  the  Awrtant  *~™™ 
•5 ti^ i.:^  OS«r«crj;a-. Jr^ 5^3 JSTT . 

QoeS  TaloxM*  «:■-«* 


tiwArrwtT  ?     We  bare  Wari  >(rlui  Ike  Wat 

ifHIa  vy<  BiBiibj  '>f  "  hM  tad  •rAlraai.'-  Anthen 
hut  '^MMte  aud  vM  Crjmela; 

ethir.  privibla  '>f  fiimilia 
t  adTeoto/  a  awmd  ik^ .^ 

flje  "  und''  the  wurk  of  tlvi  fint,  cool  down  the  Son') 
■urfaeeauflradDOvhimlnqn  toooee— OTWhat!'  Wi 
haveJartMM)  that  tfanptiyiialewritBliaa  otaehi- 
berU'a  l';omet  U,  In  (fleet  IdaaUoal  with  that  of 
(jomot  i :  aud  it  caoo'rt.  tberafon,  be  pcatanded 
that  it  \a  the  mere  maleria'  '  ""   "*  """"" 

bu'liH  wbieli  ciuaee  then  to 
liiHueuce  on  the  Son  ai  £*fth  eltbar.  Haths- 
matuauu  (and  people  of  ordinaiy  eoiamon-HBie: 
will  tar  that  the  Hemiag  ptoduotioD  of  diametri' 
cally  oppodta  effeete,  in  an  equal  deRree,  by  a 
'  ily  dmilar  caow,  ihowe  oDneluTely  that 
nagined  cauia  produe«a  no  reiulla  whaterer. 

at  think  that  mnoh  neeetiity  axiata  tor  my 

po'iuting  the  moial  of  thia,  in  the  preeeut  initance. 
■tmHatt  the  eztnct  in  your  "Sdantiflc 
New."  (onp.  593  of  Vol,  XXXIII.)  from  the 
Jaurnal  of  Mierateepy,  apropoa  of  the 
ichea,  &a.,  in  the  adTerUniDiint  of  the 
mcDif.  ^jfk,  boand  up  with  the  ./ouriiBi  of  the 
Roya!  Miorosaopioal  Society,  it  ooonrrod  to  me  to 
teat  a  copy  of  tliii  ecale,  which  I  haie  paited  into  a 
book  for  rrfereuee.  Ai  far  aa  I  can  detannine  with 
pair  of  hair  dinden  and  a  ilandard  iteel  nOe,  It 
™s  to  be  rigidly  oorraot  Thii  appear*  to  afford 
good  illtutratian  of  the  nundneM  of  your  own 
ExulauaUou  of  poiuble  diacrepaocaee  in  difrirant 
coweTof  thiJ  Bcale ;  ae  I  eoepoct  that  the  nitiu 
d(  mr  own  oricinally  perhaps  unduly  expanded  it, 
and  that  tbenToy  aciulomehanoe,  It  ihrunk  agam 
n  drying  to  the  predeely  proper  length. 

I  think  it  Tory  probable  that  tho  doaUe  itar 
Bbferred  by  Sir.  Denning  [letter  l'J113,  ^oL 
SSXIII-,  P-  5M)  in  tho  immediate  aaighbourhood 
If  Jupii™  on  July  iUth,  wai  1  SS3.  SlniTede- 
Kribe.  Ihi.  object  at  tha  Epoch  1S*1  35  UiM: 
iiil.  5-6f7  .  poeilioa  lii)  lL*\  and  mapulnda  !. 
lu  bTT  and  D«.for  IS.)  are  pren  m 
humauuT  of  the  "  Meaeurw 
3h.  17-lm.  and   17' S' X.    r*- 


Lord    Ciawfonl'i 


'ly- 


i,  Vol.  xsxui.. 


B.    6l»' 


#.«■" 


■r.-t  on  ^W^amT  thai  ti»  mt  D«^  paoi« 

r.L,  I  i»r  rt- 1=  „  B««..j-.  ■■  ^■c 


auKOi  3s  Aa  HMna  ^  Aa  S«k  and  B«^li 

^-^^Mi^atKi^  o  Mdh  of  theattilhli 
.  *iTiaatcrfAa5a,B«lbaeqBBltoa»H 
-  ■      II   I  •       I'         •-•     '■- 

Sow.  itwetikttfeiei 


Sow.  itwetikitfeieaMHlitrtoaMKNatto^, 

wida  1 S' rf  ril^  Mda,  ib«  wm  ba  aa  M«  la  it 
Edtatie^tteaMt  BcSpM  tha  Sun.    btab 

i  i[i  f  H  I  '- 1  ttwoaUteuoMdlaiMl 
wraUbaBDMribk  ta  «Blw  lum.  I  bait  ail 
HMhiwafStiicMNNB  of  tlia  BodwatttaBii 
at  ako«t  aO"  aauallr,  or  ol  tbe  ehuBBB  wbiAai 
Xoca'a  edit  ia  ypitnally  nadanolac,  hot  kM 
oaSaad  Bjidl^TtaU  MumautiaB  of  tkl  d»- 
■MtUTiMtattfaBcHa.  Tbf%InMradd,IkMI 
doM  0*  tha  ainudtiM  Hurt  I  wtdMntaad  i«V 
aonMpoadMt'i  qoarticm;  but.  apoa  la-nadbll 
after  wiiliag  ttb,  apott  mj  wmdl  •MHTtthl 
bst  enn  Mw  that  I  do  to. 

Intbaflntplaea,Iw(nldaik  "I.  H-L"  {qMT 
use?,  VoL  ZXXm.,  p.  eoe),  topronu*^  IthaM, 
ToL  XT.  ol  the  ^Bbouih  HMHamc,  on  p^UIm' 
andaiSof  wbiA  be  will  And  a«  plain  ndU* 
gibia  a  dMerindoD  of  tba  oonatrneUaa,  «i|irf 
adjBrimnli  of  an  aqoaloreal  aa  itfainimiNM 
tod**  (tba DunbafB  oontalnlngi^  eMajanW 
aadSSO).  ttedingUtooaaaltaabnaCthliHlsv^ 
laydia^  baMww  tobla  qnaatitm,  t^^)^ 


il^adoptadG 
idpanUeltoe 
•  ofOeDeeli 


, ^ to  eaeb  otbai  at  th«  _„ _ — 

uitlM  of  Hi*  DesHoatlan  Axb.  Tte  DmUhA* 
ftdtia  itielf  eanied  in  T'a  at  ligU  aa^MtoE* 
Po^  axle,  to  wbidi  the  maariT*  aia  «mk( 
the  T'l  i*  Teiy  flimly  attadud.  (3)  n*  bw 
drde  li  placed  at  tba 


the  T'a   i*  Teiy  flimlr  atta 

drdela  placed  at  tba  lower  i — . 

with  which  it  ia  eonatatrlo.    The  TKnlKiafa* 


honr-obele  are  flzed  to  the  moantiiu  in  a  >■;(■- 
'  ig  wUoh  five  minutes'  inisactaoo  «ID  taaA 

Uian  a  oolunm  of  deaaription  x  QuMa  *ltt* 

dedioatiou  drde  at  the  extnmitiea  of  aiva  aarfk 
the  flaming  oarrying  the  T*s.  ^ba  nadtBgi  !■ 
which  my  qneriat  aua  woold  damad  whoUj  *■  Ife 
latitude.  Suppoee  tUa,  for  ain^wtie*.  I*  k 
52*  Iff,  than  the  inilnmait,  babe  inthaHaJEta- 
hii  taleeeope  being  horiaootal.  and  tbe  *y9* 
N.,  the  d^eliaatieB  iwnier  ahoold  nad  IT  W 


CootiaainE  to  alerate  it  nntjl  it  HBta  to  tba  M 
tbaTetmvwiUobTWBiljnadSf  IdX.    T* 


■i  A."  ,:=«*■  *>nSA.  Ti  T  V ini  .  •  SSi 
A--  I  -.I^ik.  as»AT  Ae  «?ft  ir.a^^>M  <tf^  K 
;k:J£:s^>iw^^a£eaattf*.    ~ 
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Oxtaid  fnunei.    I  haTS  veif  little  doubt  tlut  tbtj 
haw  caned  the  gratiinda  ot  m»ny  other  readen 
besidei  m jmU  by  the  Mnto  they  hare  pysD . 
With  roferenoB  t}  the  query  pat  by  "Ob  "in 


of  heat.    The  Ilnl,  reSected  aolac  heat,  reQccted 
tha  tame  wa^  ai  the  Sud's  light; 
acquired  by  itself  under  " 


heat 


raj>,  irhich 

know,  from  the 

ODaeiratoriei  and 

BA  thniugh   glass 

wurma  the  fioora  ot  luch  buildioga  ; 

dark  beat- 


may  call  daik  heat. 

gteeahooMM,  th[ 

with  eaie.  and  n 

bat  that  the  glasa 

I»y«  radiated  by  their  lutenon,  wnien  nuua  OBComi 

[to  coin  a  hoiuely  eipiBsaiou)  a   ap«cica  ot  heat- 

trip*.     In  preci"rly  Ihe  taiua  ivay,  the  Sun-hBjt 

merely  reflBcttd  from  the  .1. 

— ^'- through  gL -'   — ■■■'     ' 


gravity  at  the  inifaoe  ol  the  largoi  a 


« itopped  b, 
■n  the  qua 


I'hit.t 


I  radiated  heat  will 


pan  the  quantity  of  heat  ledectod  and  radiated  by 
the  Moon,  and  thui  of  detenuining  the  extent  to 
wnioh  her  sortace  ii  heated  at  aay  given  in- 
■tant.  With  thia  prelimiaary  eiplanatiou,  I 
may  tav  that  during  the  luuationi  of  Maieb 
■ail  Apnl,  ISGD.Ljrd  Koaae  aucceaded  in  obtainiug 
uuBiatakable  QTldeuce  of  the  dxiateace  ot  obacure 
teit-tayi  increauug  in  amouuC  with  the  ptiaae  of 
'" — '--■-■—  The  instcumeot*  employed  in  hia 
wtie  the  3ft.  I'oracraitoira  reflector,  a 
md  one  ot  Sir  Wm.  Thomaon'a  teflecl- 

.  Q  with  which  was 

compeniiate  for  diaturbing 


lapterll.). 

And  I  am  asaurtdly  puziTed  by  the  succeeding 
query  1463U  (lamo  page),  for  what  in  the  world 
"Paugal"  meana  by  "the  headings  abore  tabls 
^'."  fbare  not  the  moat  distant  consoptiou.  Dia- 
regording,  howavor,  hia  refaieuca  t<i  thia  occult 
table,  I  may  aay  that  ia  virtue  uf  the  eouical 
motion  ot  the  Earth's  aiia  about  the  Polo  of  the 

Echptie.wbichgivBBriscto  lbs 

'  "     ''lecsMion  of  the  £qui 
position,    "  ""  '    "  ' 


temonile, 
IS  nlTuic 
■othar  thi 


r  thermop  It, 

TJnng  a  feuel  ut  hut  water  aa  an  iiiter< 

■•diate  itandard  ot  lefeidnce.  it  was  found  that 
the  idatian  ot  Solar  lo  Full  Uoon  radiation  ii  oa 
SB,819  to  I :  and  by  the  uie  ot  auch  a  ciatero,  with 
k  blackened  ezterior,  exposing  it  to  the  thermopile 
andar  identjcal  ciruamituicen  to  the  moonlit  sur- 
(ue  of  the  3tt.  mirror,  it  was  found  that  tbe  Full 
Hood  named  the  gilranometer  to  deriate  to  u> 
■ztant  diowing  tb^ii  Che  Moon's  aurface  must  have 
ben  itvlf  heated  to  .lOO  degrees  Fobreiibeit.  1  do 
iMt  quite  eee  whi '  ■■  "-  " ■- ■ ■-  — 

the  oontrary,  air 

dnet/>ra :  our  own  atmosphere  being  ni 
thermanoastaSelocbeat,  and  being  wormcu.  notin- 
eandactiDD,  but  by  conrectinu.  It  is  the  Earth  a 
awfaee  which  is  really  first  heated  by  the  rays  of 
the  Sun,  and  then  tbe  heat  thus  abioibed 
wamu  (as  dark  heat)  tbe  layer  of  air  in 
contact  with  tbe  gfoond  :  this  rises,  and  a  cooler 
itratuni  descending,  becomea  heated— and  ao  on. 
The  Tapooi  in  the  atmosphere,  however,  doea 
«et  aa  a  blanket,  and  keep  tbe  terrestrial 
heat  from  being  rtidiated  into  space ;  asd  there  con 
be  liltle  or  no  doubt  that  the  heat  accumulated 
dnrioK  Uh  U  daya'  uninterrupted  snnahine  on  the 
ICmo  ■  nuface,  must  be  radiated  at  an  enoimooe 
rata  duiiiu  the  Ii  daya'  perpetual  night  which 
fniUiw.  It  11  ihii  oatouishiug  altematioa  ot  teui- 
ptcntua  and  the  concomitant  eipinaioa  and  Con- 
tnetion  of  the  solid  materials  ol  the  Lunar  Cruet 
whieli  it  laiut  cause,  which  I  bcUeTe  to  be  at  the 
bettOBi  ot  aTerytbiug  tliat  has  been  obaerved  in  the 
shape  ot  changes  upon  the  Mooo'a  aorface. 
"  Os  "  doe.  dt.)  ii  quite  right  ia  his  aappositit 

ii_,  ._ Jibe  dettri 

our  own  Earth. 

The  difficulty  of  "  Amateur,"  4«12  (Vol. 
ZXXIU.  p.  62Si,  ariaes  from  the  fact  that  the  cell 
ef  his  obJaot-Blan  ia  tilted  in  the  tube.  He  wiU 
fladlhat  it  is  tssteoed  to  tbe  tube  vrith  tour  or 
fin  Mian.  Let  him  carefully  loosen  them  with  a 
ri>irp  Mnwdriver ;  and  then,  while  looking  through 
the  tilwcape,  tap  tbe  9i<lfl  ot  the  object-glass  cell 
oowUdi  the  rings  appear,  toai  to  dure  it  inwards 
(ia  Ui  own  caae  tbe  left  aide).  Thia  most  be  done 
T«T  gently  and  carefully.  When  the  star  is  seen 
Mnnonded  by  one  or  two  absolutely  concentric 
ti^l,  h»  ma;  tighten  njj  tbe  screws  of  the  cell 
ifBU.  being  vary  cuatnl  to  do  so  a  httle  at  a  time, 
■od  oot  to  (what  workmen  call)  "hog  up"  one 
wfaUe  the  others  are  not  yet  home.  Vide  pp.  b2!> 
■Dd  £36  of  Vol.  X. 

I  am  not  sure  whether  I  underatand  what  it  Is 
fliat  "Paugnl"  aska  for  in  query  44638  (Vol. 
ZZXIII.,  p.  639),  but  I  may  aay  proTidonally  that 
we  know  by  experiment  that  a.  body  falls  about 
16-Ift.  in  oneiecond  at  the  Eirtb's  surface.  As  it 
atartafrom  rest,  jmust  pretty  obviously  =  32-2ft,, 
ud  this  varies  luverisly  ut  the  square  of  the  dis- 
tuice  from  the  centre  of  tbe  Ecttb.  In  tbe  case  of 
tha  ploneU  whJcAi  bive  sate]tit«>.  we  know  the  dia- 
inetets  of  their  orbits,  as  also  that  of  the  orbit  ot 
our  own  Hoon.  We  further  know  the  times  in 
which  saoh  orbits  are  desoribed,  and  conaequeatly 
the  rata  at  which  these  bodies  reB|)ectivoIy  travel. 
Etaoa  wa  get  the  quantity  by  which  they  appear 
to /iJitowuds  their  primsriss  in  one  second,  and 
Inn  that  tbe  gravity  of  tbe  satellite  towards  the 
bcily  of  which  tnaC  elFineuC  is  to  be  aacertoiaed. 
I4tr  =  tha  Eartli'a  lacMua,  E  her  moss,  and  ff 
tsCiial  gravity.  B  tha  radius  of  an  orbit  (sup- 
dcimuar)  desoribed  by  abojyof  man  «  about 


larger  body  of  mass  M,  with  velocity  c  (feat  n 
Dcond).  Then  the  gravity  of  m  towards  M  =  g 
and  the  mass  M  +  m  =  E .  '  '^.  If  (as  iutiie  caae 
g  relatively  very  small, 


_  r"B 


1  whio 


1  i-i.MlT 


t  any 


n  epoch.     At  present  Uio  North  Pole  ot  I 

th  ia  tilted  towards  the  Sun  when  we  are  in 

slion,  and  coueequontty  our  summer  occurs  in 

hemisphere  uudcr  thosu  cuuibtious.  llut  12,9110 

yens  hence  tho  South  Pule  of  tha  Earth  will  bo 

idined  towards  tho  tiua  when  we  are  in  apbelion, 

id  ot  course  the  North  Pole  awaj^  from  it,  and 

lea  onr  uorthom  wiuter  will  occur  in  aphelion— a 

mditiou   of  things  at  present    obtoiiuuR    at  tbe 

emiapharei  Bud,    m  a  uvcosi4ry  con- 

leuce,  ourioualy  aggravating  and  ei^geratiug 

seasonal  chaugas  there.     It  seams  dimcnlt  to 

»iie  that    my  querist    can    be    ignorant    of 

Kicession  and  of  its  physical  cause ;  but  should  ha 
he  will  find  it  explained  in  every  moderately 
^ood  book  on  astronomy,  and  in  a  very  lucid  form 
m  tho  WBll-knowu  "l^uwich  Lectures "  of  Sir 
George  Airy. 

ImustrBfer"Tyio"  (query ^41111,  Vol. XXXIIL, 
p.  630)  to  my  reply  to  "  1.  H.  I."  iu  pari.gnph 

ud  bv  "Onward"  (query  «M  7, 
u:e  Belemuitaa.  This 
to  spfali,  ot  an  exlinot 
inbedded  in  the  lower 

s   the   luQuel-shaped 

L  chambered -shell  or  phragmocone, 

. ivity  of  this  lay  the  "ink-bag,"  with  the 

itonts  of  which  tho  animal  cloudeil  Che  water  so 
aa  to  escape  from  its  puranera.    Outside  of  all  this 
was  tha  soft,  tleaby  body  terminated  by  eight 
ortentaculn.'.  Belemnites  are  abnost  thacomm 
chalk  foaails  that  eiiat, 
A  Fellow  of  the  aoysit  Aatronomical  SoeiatT- 


13162.]— Th£  following  obeervatlons  of  lapetui 
1  dispose  ot    the  doubt  alluded  lo  by  Ur.  Marth, 
on  paae  Ml,  and  prove  the  great  accuracy  ot  hia 
valuable  epbemeill  :^ 


Vol.  XXXIII..  page  ( 
Ilia  otselet  or  skeletoi 
. .  -m  of  cuttleBsh.  It  i 
part  of  thi 
opening  fitted 


14th.  Uh.   10m.,  G.M.T. 
18tb,  llh.  40m.,        „ 
iilth,  llh.      —  „ 


The  observed  differences  are  the  resulting  meani 
t  ten  triuuita  on  the  flrat  occuion,  and  of  seven 
nd  ten  on  the  second  and  third. 

The  disorepanciea  are  small,  and  are  doubUeis 


Jarth'a  ephemerit. 
Obviously  tbe  place 
•■'    Mr.   1 


[apetus  given  in  th 
Harth  alleded  to,  are  ver 
trgelv  eiToaeouB.  Benry  Pratt. 

18,  Preston- street,  Brighton. 


JTTPITBB. 

[19163.]— Mb.  BsjujaBii  (letter  1B137)  gives  two 
transits  ol  a  white  spot  observed  on  Auguat  3andS, 
which  he  notes  may  possibly  be  identical  with  the 
one  so  frequently  seen  last  winter,  it  ia  not,  how- 
ever, tbe  aame  object,  though  undoubtedly  ot 
similar  cbaracti'i.  It  follows  tbe  old  apot  by 
about  Ih.  20m.  Mr.  Birnard  gives  tbe  times  of 
transit  of  the  new  spot  oii  August  3  and  G  as 
20h.  2Wm.  audaib.  33ui.  respectively,  but  the  white 
spot  now  visible  (which  bv  its  position  and  ap- 
pearauce  is  obviously  the  some  object  as  that  de- 
lected during  the  last  opposition)  came  to  the 
central  meridian  at  about  IQh.  7m.  aDd20h.  17m. 
on  the  dates  mentioued.    These  transits  occurred 


too  late  to  be  rioibla  in  England  ;  bnt  the  time* 
cannot  be  far  wrong,  because  on  August  2  the  spot 
was  seen  on  C.U.  at  !3h.  36m.,  and  on  August  4  at 
14h.  47m. 
The    cons[H0U0iu   belt    i" 

orth  of  tbe  planet's  eq 

jpicled  by  lii.  T.  r. 
and  Gonfinned  by  Mr. 
Mr.  Barnard  fails  to  -'~ 
belt  in  his  sketch  t  .  ^ 
always  plainly  shown  in  my  lOin.  retloctor, 
irregular  grey  liue  with  taint  light  and  dark  mark' 
inga  upon  it.  Mr.  Williams  recently  remarked  that 
thisbettbad  "aplit  into  two  very  close  together." 
bat  this  may  couvoy  a  wrong  impression.  Tho 
uorth  side  of  tbe  double  twit  is  really  tbe  aame 
object  OS  that  visible  in  a  similar  position  in 
October  and  November  of  last  year,  but  tbe  aouth 
side  was  formed  by  the  distribution  of  the  dark 
apota  which,  appearing  first  chleSy  as  projection* 
from  the  S.  border  of  tha  nld  belt,  showed  an 
evident  tendency  to  develop  in  this  direction.  A 
aeries  of  akatchea  which  I  made  at  the  time,  ei' 
hibit  many  detached  apota  lying  on  tha  S.  border 
ol  the  old  bolt,  and  Lheir  aulisequeait  development 
and  ultimate  resolution  into  a  dusky  band  can  b& 
well  tzBoed  from  the  later  drawings. 
Bristol,  Sept.  3.  W.  F.  Daiuiltt«. 

BBLBNOORAPEICAZ.. 
[191C1.] — Theeb  is  viic  subject  tor  amateur  a«> 
trouomers,  especially  tor  thosa  o(  theni  who  are 
anxious  to  DDdertake  work  which  may  be  of  real 
nienow,  or  m  tlie  future,  to  aouie  portion  of  their 
favourite  saieno^,  who  ore  really  eoUiusiastic  in  the 
study  of  the  boavona.  but  who,  from  want  of  tim<S 

ior  some  other  reason)  are   compelled   to  shrink 
rom  any  ot  tbe  abstruser  portions  of  astronomy  1 
'  ■' "    department  is  (As   daiee.^iiniiiialioiioft/if 


I  ileta 


At  first, 
feature  in  IL^ 
is  a  telesDopj 
take.    The  o. 
perseverance. 


It  Jto-x. 


ipear  that  an  iudiapenuble 

ifnl  proBocution  ot  this  study 

y  large  aperture ;  this  is  a  mis- 

ii|;  which  IB  needed  is  continoed 

iliog  tho  observer  to  work  on, 

looking  or  cuing  for  immediate  results,  con' 

vinced  that  his  labours  will  aoma  day  prove  to  b«ol 
valoe  :  tor  tha  preaent,  amply  rewarded  by  that 
thought.  Nor  do  we  hesitate  to  af&rm  that  one 
difficult;  after  another  having  been  aurmoonted, 
his  work  will,  in  the  end,  meet  with  its  leirard. 
Aa  a  aeoondsjy  matter  comes  the  lelesoope.  A 
moderate  aperture,  if  a  refractor,  from  3J  or  4  to 
6in,;  if  a  reflector,  from  G  to  lOin.  will  be  quito 
Bul&dant ;  bnt  it  must  be  a  good  instrument.  Ona 
thing  must  be  dearly  uuderatood  ;  if  the  amall  ob* 
joots  on  the  Moon  are  to  be  obierved,  a  very  small 
portion  ot  the  aurface  must  be  ctaoaen.  and  kept  to- 
After  a  tims  new  featuraa  will  ahow  themselves  aa 
the  observer  becomea  better  acquainted  with  tho 
region,  ao  that,  at  length,  ho  will  hlmaelf  b« 
astonished  at  what  he  is  able  to  diacem  io  a  tract 
where  othora,  with  larger  instruments,  can  sea 
little  or  nothing.  So  remarkable  ia  tha  cbinge, 
that  one  can  hanlly  lefraiufrom  believing  that  tho 
telocope,  not  ono'a  own  eye,  is  actually  increasing 

Aom  the  many  form  ationa  which  would  repay 
examination,  tbe  foUowiog  have  been  selected  ai 
posaeaaing,  from  their  peculiarities  of  outline  or 
oolour,  an  especial  interest,  and  have  been  ananged 
in  order  of  size,  the  first  being  tbe  smallest,  and, 
consequently,  the  eaaiest  for  tborough  and  attentivo 

AuTOtvcuB  7-— A  curious  crosB-foimed  mass, 
situated  3.W.  ot  Autolyous. 

A  remaikabis  formation  W.  ot  Fonteuelle,  Gon- 
eisting  of  a  perfect  square,  inclosed  by  long  stroi^t 
walla,  sixty-five  miles  in  length,  with  interior  m- 
teraeoting  ridges  ;  the  whole  was  once  thought  to 
beotartindal design.  Adjoining  it  is  the  similar 
fonaation,  Birmingham,  the  interior  ot  which  i» 
crossed  by  tour  ridges. 

The  great  Alpine  Valley,  conneotiug  the  It. 
Frixoiis  with  the  M.  Imbrium. 

The  great  lill  near  Ariadieua. 

The  atreak  ayatcma  of  Atiitillua,  Anazagoras. 
Kepler,  Olben,  Bjrgius,  Alfraganus,  being  of 
medium  size,  woald  each  form  a  auitabte  study  lor 
two  or  three  observers. 

There  are  also  many  ring-plains,  such  as  Capa- 
anui  (light  Btieaks).  Ftolenutus  (ciateclets),  each 
ot  whose  floors  would  prove  a  new  and  iateresting 
subject  for  dose  observation. 

'This  list,  compiled  from  Mr.  Neisou's  very  ex- 
cellent work,  "The  Moon,"  is  necessarily  brief 
and  inoomplete  ;  but  I  feel  that  I  have  already  oc- 
cupied too  much  of  thia  journal's  valuable  apace. 
If  in  my  attempt  to  show  tbe  need  wu  have  of  as- 
sistance, and  the  easiness  with  which  it  msy  be 
iiven,  and  to  suggest  the  best  manner,  in  ao  for  od 
lun  capable,  in  which  any  help  may  be  rendered, 
I  may  persuade  but  one  owner  ol  a  telescope, 
hitherto  lying  idle,  or  nearly  ao  (sud  there  are, 
donbtleas,  many  sncb  in  thia  country  atone)  to  turn 
it  towards  the  Moon,  and,  as  often  as  convenient, 
to  draw  and  redraw  a  formation  such  *s  1  have 
mentioned  above,  lunation  after  luiiatiari,^Bi!^'^« 


SNQLIBH  KSOOANIO  AXO)  WOBLD  OT  BOIBNOS:  Ho.  SfiO- 


I  baao  IhorouBlilr  ii 


__„ —orougl.^ 

■hiiUI  ba  nois  thui  ropuS  for  ths  ilight  tiaabls 

A  Samber  of  the  Selenoffraphical  Boclaty. 

S  CTOHI. 

[IBHiJ.]— I  ,«=«.  ir™"  "**-  2-'.'  CWtor_  19114) 

tnniUe,  mad  that  with  S|iii.  mirror  ha  hu  not,  lo 
tw,  bMii  kble  to  pcrcaivs  the  eomfi.  As  thij  itu 
inteiMlad  om  muoh  for  loms  aeaioDi  p*it,  mud 
wu  obwTTad  bj  me  od  all  luitabls  occhuodi,  I  can 
•p«ak  with  onufldeuce  with  TMpoet  to  it.  If 
"ii,  B."  would  lelcct  >  good  erauiog,  and,  iitop- 
niDg  down  hii  81  apertare  to  6i.  IodE  at  a  Cyoni 
betwDcn  luniet  and  total  darkueta,  he  camiot  fail 
to  delect  the  coaifi,  knowing  where  to  look  for  it. 

Then  Ut  him  ramOTe  the  atop,  and  it  hii  mirror 
ii  a  Rood  one,  area  though  thore  ma;  bo  aome 
flaie  from  the  principal  atar,  the  small  green  coiatt 
will  itili  be  eren  more  dislinctl;  Tiaible. 

U;  flnt  viaw  e(  )  Cjvni  aa  a  doable  waa  with 
■D7  ijin.  aqoatorial.  Wilh  that  iaatmnent  and 
aperture  I  law  the  cojim  ou  Mveral  niektsiaths 
early  tn-ilight,  and  aiirafa  Joat  it  when!  obseirril 
later  on  in  the  nieht.  With  a  Gtin.  Calver,  ths 
^oiKiJ  WU  diatinctly  viubla  at  auy  timo  of  the 
night,  but  eaiier  to  aae  in  twilight.  With  Tin., 
Sin.,  and  S|iii.,  when  atmoipberic  conditiooa  were 
faTonrable,  I  had  no  ditGcultjiuatoncsperceiTiDg 
the  minute  companion,  either  on  or  immediately 
nnder,  the  flrat  ring.  Probably  during  the  last 
four  moutha  there  have  not  beea  maoy  nighta  in 
irbicb  the  beat  obterring  reaulta  would  be  ob- 
tained, and  0  Cygni,  as  a  double,  ifl  aa  much  a 
weather-teet  as  anything  else. 

Droyladen  Bectory.      Bamuel  KfUa,  H.A. 

THE  Ii&THB. 

[IC'IIC] — I  WAS  muck  pif  aacd  to  aeo  in  "  oora  " 
of  the  I'.ith  alt.,  "  O,  1.  L."  mectiouia^  "Qilray'e 
UniTeraal  Lathe."  I  wui  greatly  intereeted  (and 
no  doubt  many  othora  were)  with  bis  deacriutiou  of 
itiuVol.  XXlXibatlalwayathouKhthelettitnn- 
iiniahed,  aud  that  he  could  have  toldua  much  mora. 
If  ac  ■ 
with  the  ' 

original  worker.  11  it  ia  ao,  cao  wa  uol  induce  onr 
friend  to  resuiae  his  description.  Will  he  pardon 
ne  ii  I  meutioa  some  of  the  poiiita  I  particululy 
vxat  claariug  up  ?  and  some  of  theae  ho  promiaeiL 
to  refrr  to  again.  I  am  at  prsacnt  deniguiug  a  Inthe 
to  couaist  ol  ai  many  arraugemcnta  aa  1  cau  uaa- 
fully  ai)p1j  to  it,  50  ttiat  hu  will  nodentand  why  1 


propose*  luiog  the  screw-  cutting  chango-whecla  for 
the  roeelta  apparatus,  say  what  pitch  moat  conTa- 
nitot  ti  answer  both  pui^xiseB  tor  a  .Mn.  lathe,  and 
would  the  ordinarj;  niunben  of  wbeela  do— aay, 
two  '.ili'ajthen  rising  by  .Va  up  to  1^0,  largtat 
wheel  ■'  This  I  wiib  to  know,  as  the  wheel  IJ  on 
mandril  shaft,  p^e  <i'i7,  has  Bfty-foar  teeth.  De- 
Mription  ot  the  part  on  which  .jl-wheel  is  fixed, 
•ama  page.  Also  guide-screw  mentioned  page 
ti3T,  and  ahown  at  U,  paga  ->:<^,  together  witli 
VOim-whael,  E,  lame  page,  with  tangent  aciew, 
were  left  nnflnished.  Number  of  teeth  and  dia- 
meter of  wonn-wbsel  P  on  roiette  abaft,  page 
G37.  And  it  he  haa  ancceedod  iu  finding 
out  the  ieyeral  iisea  of  tlm  three  rubber 
carriagaa,  aee  page  SCO,  or  can  give  aay 
further  informatioQ  about  tbo  use  of  shaft  Y 
and  wheel  7.,  for  aegmeat  encine,  same  page.  I  truat 
oar  fnend  will  not  think  Ihia  hat  too  formidable  ; 
but  that,  on  the  contrary,  he  will  kindly  oblige  aa. 
I  may  aay  that  I  think  1  con  add  another  move- 
ment to  hii  roaetla  shaft.  If  I  succeed  I  ahall  be 
happy  to  sand  it  for  hia  criticism.  I  cordially  en- 
dorse what  "  Safety  "  says  on  tli.  Erons'a  articlss, 
in  letter  19100,  and  hope  that  Mr.  Erana  wiU  ba 
able  to  gratify  ua  with  detcription  of  all  the  appa- 
latai  mentioned. 

E.  P.  Alntm. 

XSNNAN'8  IiATHB- TOOLS. 

[ID1C7.]-1  HiTB  a  (uU  art  ot  Keunan'a  beauti. 
fnlly-ilGSignedandadmirably-conitructed  tools,  am: 
■hail  be  happy  to  show  them  to  any  reader  of  thb 
EmiLiaii  Mechanic  who  wishes  tu  take  the  pat. 
terns.  My  set  iaoludea  a  Gin.  back-geared  travers 
ing  mandril  lathe,  ludopendent  orertaead  apparataa 
fixed  to  ceiling,  and  independent  treadle  and  &y- 
wheol.  The  treadle  and  Qywheel  are  upon  friotion- 
irheela  and  aeparata  staudardx,  >o  that  they  havi? 
oo  conncctiou  with  the  bithe-bed,  except  througlj 
the  catgut  driving -band,  aialao  iathe  case  with  thv 
omhaad  appaiatua.  The  result  is  great  (reedon  > 
f rom Tibration  in  tha  maadril  aud  lathe-bad,  wheii 
doing  onuunental  work  at  lii[;)t  Telmilies.  Amuni; 
the  aeeesaoiiei  are  oTnai;entaI  hlide-reit,  spherical 
tlids^reat,  ellipM  chuck,  eccentric  chuck,  along  >et 
of  other  chncka,  ellipae  and  epicycloidal  catting 
ftunea,  drilling,  eaoentm,  eiowu  wheel,  and  nrioaa 


other  cutting  inatramenta,  aDormona  nnmber*  of 
drills,  eulters,  ornamental  alide-rest,  and  other 
tools;  grinding  instmmenta,  goniometers,  aaw- 
bench,  anil  other  accesaoriaa,  all  of  which  aeem  to 
work  as  charmingly  aa  when  they  left  the  loving 
handa  of  tbia  splundid   workman.     On  Tuesday, 

...  1 r — jjjy  J.IJU  J  make 

my  b<4t  to  offer 
uappomcment  to  any  one  who  may  write  to  me. 
Jamea  Edmundi,  U  .D. 
Qraf  ton-atreet.  Bond -street. 


down  the  frame  and  yon  haTs  ynot  1 
marked.  It  yon  ate  working  in 
wood  which  does  notthowthepmoil- 
ihan  chalk  your  wood. 

POTATO-SIBBASX. 

[191721— T]r  nplyto  "Daghbert'i 

(tetter    IWHO),    I  planted    : 
,llnry---    '-     "--    — 


■dl-COlOqM 


gionad.      I  ■■ 
h»Ta     awn,   OU 


quite    sure,     from     what    I    haTa 

it  ia  not    a    good    plan    to    pnt    anrtUif  k 

the  same  gronnd  year  after  yea * 

uid  with  ttiem  it  don't  aeam  to  ku 

get  a  spot  which  snita  C 


a  3in.  flowerpot  lull  t ^.  . 

on  the  ground  ;   pat   the  potato  on  tt,  AndtM* 
with  the  same  qoantity,  unlew    the    yotrtB  W~ 


latlittle  haanotWt  of  an  extra  «iia,  and  required  aaoro  to  «•»«] 
un  my  mind.  On  ths  i  ^^K  ^"7  deep,  and  managed  ao  that  tha  |i 
leaomeanddanirtroua.  I  "»■    ""t    trodden    npon    irftarwaTdi.      I  ai 


BOZLBBS  FOR  AKATEUBS— TOOZdB 

AND  UOIIVB-POWBB. 
[1910S.]-I  AX  Klad  to  note  that  "Sunlight" 
baa  given  the  readers  of  E.  M.  what  I  am  unable 
to  do — ^the  reaulta  of  actual  experience  of  tnbe  and 
'Xiil-boileis  on  a  small  scale.     I've  not  had  i 
to  do  with  such  boilnrs,  but  that 
ii  very  favourable  impreaaion  on     _ 
irhole,  I  think  they  are  troubleaome  and  daogsroaa. 
N'othing  ia  more  likely  than  thst  the  pump  oi 

mJBctor  might  fail   at   an   unlncky  moment,  and    — c,-f j  — j    ■    .  ^    «. 

then  the  oonsequences  might  be  very  awkward.     1  The  potatooi  grew m  a  lump,    and   totaka  fta 

jTive  this  opinion  for  what  it  is  worth;  but  "Bun-  npl  put  the  spade  bslow   Ukem  andliftilll* 

light  "  ia  a  much  better  authority  than  I  am  On  "liolo  together.     Sometunea  it  wu  qldt*  «# 

-^"Bubject.  todo  to  lift  the  lot.    I  have  vrry  tew  (tiw  «•& 

_  notice  that  "II.  C.  B"  has  tried  patting  a  It  was  quite  a  sight  to  see  the  potatoei  diafaaA 

plate  beneath  the  crown  of   firebox  ia  hia  Tertfoal  The  manare  1  used  was  rimply  oompoMd  dlki 

(toiler,  and  am  not  aurpriaed  that  he  bal  found  it  rotted  vegetables  and  dry  pnvy  manon-    Jmv 

idvantagooua.    I  was  ignorant  of  the  fact  that  put  any  weeds  amongat  it,  so  that  thwawnai 

ich  a  plan  was  in  use  when  I  wrote  Chap.  XI.  ot  »e«s ;  and  tho  ground  was  remarkaUr  eltai  Ii 

Toole  and   Motive.power."     Apropos  ot  these  oonaeqnonoe.     I  gave  no  grsat  amonntaf  MMh 

irticlea,  those  leaders  of  the  E.  M.  who  have  done  •""  sproad  it  oyer  the  ground  preyioin  to  d«H 

'be  honour  ot  following  me  so  tar   will  think  '  lumbers  ot  people  pnt  tha  manora  in  tts  bmb 

['m  BivioB  them  plenty  ot  time  to  digest  what '  ^i  »he  potatoes  on  the  top,  a  bod    pUn,  aad  ^ 
baa  already  appeared.    My  eicuas  muat  be  that  I  I  P»»onsthem.    It  is  as  bad  aa  crunnuai  a  li^ 

lavehadtlie  fortuno  to  be  very  full  of  boaineaa,  1  never  put  the  rows  cloaer  than  I  mentiaut :  tt* 

.ndtha  7niBtottune  to  have  been  very  unwell.     I  plants  can  neither  dry  noreotmr-     I  donU  W 

ihall  hope  to  eend  a  continuation  of  iho  aeries  much  it  a  yard  apart  would^  be  too  mnch.    Altta 

ilmoel  immediately,                    W.  B.  Brown.  diatance  I  put  them  the  roots  would  meat    Mart 


BBVBLLINa   OB    CHABTFEBINa 
OXFOBD  FBAMEB. 

a  tew  Oxford  ti 


ntLk!*'^!? 


fneverpi 

iiTbett 

yoadoanygood  by  too-ol.. 

ot  any  thing,  be  it  flowere,  yegetablea,  c 

else.    The  farmers  sadly  err  oiten  in  thi 

get  four,  lix,  eight,  atama  to  a  com,  thay  ttiakil 

I,  I    well,  vhereaathey  mayget  14  or  16.     I  tUakAt 

her   commonly -received  theory  ia  that  a  fnnfna  oMa- 

J ^ro-  I  aiona  the  disease.  I  only  have  my  own  fancy ikari 

lasaional,  but  an  amatour  at  it.    Having  cut  the  i  tbia,  and  by  no  means  feel  capable  *' *- 

frame  togethet  at  tha  comers,  and  formed  tie  |  point.  Storing  in  pits  might  do  i  .. 
rebate  (which  I  always  cut  out  with  a  chiael.  not  I  no  disease  ;  but  as  I  and  many  others  haTa  fDB4 
laving  a  circular  saw),  1  number  the  comers  ao  as  it  is  often  a  very  bad  thing  now.  Straw  aiB 
Eo  lia  able  to  put  tliem  together  iu  the  same  way  potatoes  ia  not  good,  any  mora  than  it  it  anr 
igiin,  take  tho  frame  ta  pieces,  gauge  down  fronts  apples.  While  mentioning  it,  I  would  aayi  iltt»| 
ind  aidea  ot  piecea.  the  size  of  chamfera,  pnt  the  :  tarruts  in  earth  or  eond  to  keep  them  nttnly  dp 
Frame  together  a^ain,  then  with  a  sharp-poiuled  :  itroys  thoir  flavour.  Bdwd.  Ttaoa.  ScMt 

marker  and  bevtl  (a  slip  bevel  preferred),  mark  off 


gladly 


[l.J — H  AVI  so  ma 


bevel  of  the  atopa  ou  the  front  of  frame.  I  set 
my  bevel  generally  at  angle  ot  4.'i°,  but  this  ia  not 
particular,  except  for  pniducing  certain  patterns  at 
the  comers  of  frames.  Take  lo  ptecaa  once  mora — 
then  tor  ohamtering ;  tor  this  I  nae  a  tool  called  a 
(Iraw-knifo  or  wheeler's  thava.  Hold  the  piecea 
Hrmly  in  a  vice,  then  with  the  draw-kuifo  held 
rery  liim.  proceed  to  cut  out  tho  chamfera ;  this 
muat  be  dona  a  little  at  a  time,  taking  care  not  to 
itrike  the  blade  in  too  deep,  and  gradually  working 


it  dowi 
when  piecea 


ra  long  enough  I 


I  use  a 


isll  plai. 


work  it,  bat,  with 
moke  a  very  good 
it  with  the  knife;  take  care  not  to  cut  too 
rhen  aetting  down  tha  stops.  For  flniah- 
nae  aa  old  baud-mw  file  lo  amooth  the 
irs;  after  that,  very  fine  glass -paper.  I  hope 
made  it  plain;  it  nut,  sbail  '"  -'---  '  "- 


n  gauge  tt 


s.  o.  w. 


a  distoncs  I  wished 
sides,  than  take  aa 
le  with  a  amall  spoka-abavei 
_  ip  and  Bcraper.     II  the  frames    ^^^.„ 
idmit  of  the  spoka-ahave  being    uiinate  i 


TBIOYCI.Ba. 
[19173]— As   for  several   woaka   peat  hbm 
friends  have  had  a  word  to  say  on  this  aid>jHl,  ii 
would  perhaps  not  be  quite  out  otnlaoa  focB~" 
btitfiysUteonsor  twotaota  On  ' 
alao  to  tormalats  a  plan  I  hai 


>Ta  in  Band  ia  fe 


used,  all  should  lie  done  with  the  raap  and  scraper, 
flnishing  the  ends  with  a  chisel. 

9.  Tavener. 

[10171.] — I  wAa  aarprised  to  aeo  ia  the  anawers 
to  this  quaiv  the  use  ol  thuchiael  advocated.  It  ia, 
I  think,  a  alow  and  dlflicult  tool  to  use.  Tha  plan 
I  adopt,  and  1  tliink  tha  uanat  one,  ia  to  cut  the 
chamfers  with  a  carpenter's  draw-knife.  By  a 
little  prnctjco  it  can  ba  dono  well  aud  quickly.  A 
:nlty  arises  iu  holding  the  piece  of  wood, 
.  __  ,_,. —Along  the  sdgs  of. 


which  I  aurmonnt  ai 

aap,  a  tin.  plank,  held  in  the 


II  this  tha  ji 


)f  tha  bench,  I 


yet,  makers  have  failed  to  rsoogoiMMrtdnlMi 
that  are  of  great  importance  to  auj  tikmlltaK  B 
we  examine  a  aeries  of  list*  of  tha  Tariooa  bMK 
we  find  that  the  siae  ot  wheat  diffva  |E«0r-  ^ 
instance,  we  have  the  "  Covent^  B«tttj'^«ns 
oOin.  driver,  and  the  "  Exoeltior  "  Siitt.  MlhiMI 
of  greatest  size,  whilst  aa  the  tninimm»  dtaariB 
we  have  the  "Meteor"  and  tha   "CoimtKjf»- 

faction"  with  aa  Bmoll  as  40in.  whnoli      T^ 

of  course,  many  othan,  but  I  am  aimplj 
from  two  of  the  largest  and  two  of  ma 

wheel  machines,  from  a  llstbatoraOMi  Ml         

Now  tha  point  I  wish  to  make  claar  iittii:! 
machine  with  a  60in.  wheel,  fur  inWaafit,  u  •  Itfe 
ia  driven  with  level  geara,  or,  in  othar  wofd^  tts 

p^al-sbattrsvolve*  tha  same "■ — "^ 

.._! — . —  ...  _  mjjjj  drivera. 


a  «iuw  Bpwu  \ma,  lur  iiinianoe,  up*4l 

heavy,  as  the  driver  ia  nyolying 


.  litUe 

rest,  and  it  hai 

power  to  carry 


not  in  itaelt  anfBdent 
t  round  and  help  it ' 
t  dead  level,  also,  I  - 
a  freely  either,  ar 
ipMdper 


held  in 


point  ia  to  mark  down  each  e 

distance  to  whieb  the  chaintei 

this.  I  nail  together  two  thin  slips  of  wood,  so  tt 

in  section  they   form  ths   letter  T :    the    end 

the  upright  portion  ot  the  Tia  rounded  olf  accoi 

ing  to   the   abapa  you  desire  the  ends  of  your   felt, 

chamfer  to  be  ;  place  tha  J  '  "  "  ■"  " 

tha   curve  with  a  pencil,  o 

pendl  firmly  agaiiuit  the  ' 


spaed  en  a  level,  to  say  ootlung  of  ita  ii 
climb  a  bill. 

Now,  I  am  going  to  speak  ot  the  """»  wlM^ha 
say,  4ain.  to  i'2ui.  Owing  to  thair  wil^^^ 
diameter,  they  ore  geared  up  so  that  tha(f  nl  ^=. 
apeed  which  carriaa  the  "■""*■■"-  •laa(i*t^-=' 
to  the  bliin.  wheel.  Bat  thar  «MtpM^:-4 
run  taster  than  the  padal-ahatt,  a^  tka  m^' 
trifugal  force  stored  «p  in  thim  mH  -^H 
flywheel,     and    trifling     iiliiliiiliw   an    ^v*" 

.-_,        :,  owing  to  the  speed  oT  tha  wharf.    A^'^' 

poaition  and  mark  tber,  at  hill-work,  tha  pedal  ahaft  |aM  t**^ 
then,  holding  tbo  suma  spaed  as  the  60in.  wheel,  jet  yoar  M*.."^ 
■lip  both  together,  |  I'jin.  ones  are  spinung  nud  at  k  laUiA '"    i 


ENGLiaHUICIHAlIIO  AMD  WOKU  OJ  KUXBCKl  We.  889. 


■jwed  to  an&Ui  f  on  to  ride  up  tha  hill 
minimum  ot  axartum.  In  both  thaw  bz- 
mm,  ot  eoDiM,  auppiidni  tba  rotuy  mo- 
DM,  ud  not  tho  leTra  of  any  Icind.  Atttf 
h,  Id  mj  opiniou,  the  rotu-j  Kive*  ui  ad- 
hkt  ii  nmpij  immeoH  orsr  tba  Urai  of 


IsMkich  I 

;aai»4Bin,  ^oel;  sad  not  oolr  ••.  but, 
1,  fkauMbiaBt^taltafiMmam  leait 

■■Mb,  I  iiiliiiiili IilwiHia  •48in. 

wldii^ up-hill,  Mere  ii  no  MnoMtMn  at 
'■mmmtm U  kU  Iwt  >teel,  tmtiU fsued 


^tu,« 


DO,  which  hH  a 


*  odd  mMumta  lU  wUMtw  of  a 
^:  food  (low  gw  fOf  M^  tdn^  or  to 

itrain  on  &  long  and  tedious  incliue.  Hj 
■19  is  to  u>e  two  pitch  chaini,  ona  for  ilow 
i-bill,  to  giva  the  power  ;  ths  othar  ehkln 
ittbeumo  ap««d  u  now. 
.an  I  b&TS  u  u  tallows:  Bach  driTlng* 
inld,  ot  coatie,  ha*a  iti  pitch -whaal,  and 
ase  wonld  be  the  wheels  on  the  p«d>l- 
'hass  latter  wheels  would  havetong  domes  I 
thom,  so  that  they  would  ran  through  | 

whioh  now  carrj  the  pedal-shaft — tae  | 
beins  enlarged  to  allow  Uii> :  iniido  these 
ronld  run  loose  the  pedal-shaft.  Uo  I 
UTe  the  Ksara,  whilst  to  Dsa  them  we  , 
I  pair-pin  dutch,  which,  paiaiiig 
the  chain-wheel  boasei,  take  into  the  < 
lit.  These  ciutch-piiu  being  omried 
ig>  opened  b^  a  oam  connected  to 
ei  tat  altering  the  ipeedi,  the  action 
I  that  by  moTing  the  lerer  slightly  one  way 
lelMsas  tlie  one  aet  of  olntch-piiis,  so  that 
dal-thatt  comoi  roimd  they  slip  into  gaar. 
m  ot  throwing  in  one  set  of  conise  throwf 
othar.  By  thl*  meMU  the  lidet  has  a 
ddonhiswtieela  at  either  spaed,  and  is  abla 
>adat  when  dseired  i  at  the  same  time  that, 
b  dntcha*  oat  of  gear,  the  pedal-shaft 

and  can,  thnretare.  be  nied  as  a  f  oot-reat 
downMU  for  instance.  This  ammgeratnt 
Mily  applied  to  the  open-front  moehlne, 
(ally  behere  to  be  beat  type  tor  tricycles, 
oachics,  with  apoon-brakea  on  the  two 
would,  I  believe,  be  found  as  good  as  any- 
t  in  Uie  market,  a>  it  would  oany  the 
I  lair  speed  on  a  level  folly  as  well  as  thf 
liars;  would  be  a  good  hdl-climber,  and 

minimum  of  eitra  part*  to  carry  out  thii 
»qQirement  to  perfeeCou.       BniiliBht. 

X  BTOLUTIOV  OF  THB  KOOS. 
.1— The  portion  mentioned  of  theseeolar 
ion  cf  the  Mood's  motion  is  Drobably  4 
if  time  in  a  century,  and  "  Dublinisosis  " 
,  that  I  have  really  need  the  taotor  -^ 
djmfnntlon  of  the  Earth's  rot&tim  parlofi 
N I  stated,  2  minutea  in  fUt;  million  years, 
710th  of  the  whole. 


doeiiu 


dug  atni 

lion  he  has  uaed  it. 
oppoeing,  for  the  sake  of  argoment,  that, 
lanca  with  the  equatioD  of  momenta,  u 
r  Darwin,  a  decrement  of  the  earth'e 
period  will  ba  acoompanied  by  a  cOTrala- 
remcoit  in  the  moon's  rerofatlacipeiiod 
>r  axis.  Kow,  the  decrement  of  Earth's 
n  the  time  considered  is  l-720th  of  the 
ad  if  we  aren  adopt  the  eitrwne  mppori- 
i  the  whole  of  this  is  due  to  tidal  action  we 
Ta'trom  the  equation  ot  momenta  a  dacre- 
lunar  distance  in  the  same,  which  will  be  a. 
of  the  whole  of  the  same  order  of  magni- 
the  above.  (It  wiU,  I  beUeve,  be  leas.) 
fore,  the  inoreaae  of  the  tidal  action, 
kvsiying  inversely  as  the  third  power  oj 
tnoe,  &c.,  will  be  so  amall  In  the  interval 
lUiau  years)  as  not  to  affect  the  qaestton  ti.> 
edable  extent,  so  that  any  bjTiothesis  that 
rilh  it  OS  a  cBnuequancB  that  the  Moon'e 
fifty  million  years  ago  was,  or  might  havi ' 
ry  much  greater  thou  it  is  at  present,  appesid 
<Kiattadiction  with  what  we  know. 

W.  0.  K. 
vve  no  further  space  to  devote  to  this  sab  - 
to.] 

lOOPE  AC.aBS80BIES.~BBBA,TA.. 
>■]— I  soncE  the  foUowing  enata  iu  my 

Wa  to  aay  I  placed  a  long  atiok  fwhioh  I 
>«*d  with  a  "  white  point "} ;  it  ^nld  be 
■bit*  point.  Tikis  error  is  m  the  saoond 
tk   Ihenert  isinthelonrth,wliar»"fce 


side  o(  the  tolasoope  helow  the  piml,"  which  ahonld 
be  below  the  JInt.  The  other  two  are  also  in  this 
paragraph,  near  the  end  of  it,  wiiera  1  am  made 
13  lay  "and  the  eraas  ot  the  lower  tuba  kept  on  the 
''  top,"  ahoald  be  tape.  The  star  is  pretty  anraly 
''fociaiitl,"  should  be  found. 

PhlUp  TftlUnoe. 

I,iaET-IlBAUQHI  STBAaEBRB. 

[19178.]— Yoira  correspondent,  Mr.  Paal,  will 
Dot  have  so  much  dilficuity  si  he  anticipates  to 
cbtain  a  steamer  wbioh  will  fulfli  oU  the  condi- 
tions  he  lays  down.  But  in  the  flnt  place  I  will 
refer  him  to  what  has  been  done  already.  Some 
3'ears  since  it  wai  desired  to  design  a  boat  to  carry 
tonsidorably  more  than  the  weight  named,  and  a 
steamer  was  built  130ft.  long,  ioft.  beam,  and  not 
to  draw,  when  fully  loaded,  more  than  12iu.  of 
vatcr,  the dlsplaoement  being  just  over  TO  tons. 
The  cargo  oanfad  waa,  I  think,  abont  60  ton*. 

Why,  tliantora,  should  not  a  radnoad  model  of 
the  abne  be  suitable  far  the  reqniramsnta — say,  a 
lioat  SO  t^  16  by  Sft.  6in,  and  not  to  dntw  more 
than  12in.  of  water  loaded?  Aud  I  am  of  opiniOD 
that  it  would  be  quite  poisible  to  oinr  30  toua  of 
cargo  instead  of  lU  or  13  lona,  on  that  draft  of 
*ater.  The  propelling  power  mutt  be  undoubledly 
rv  atem-wheel,  a*  was  the  case  of  (he  larger  boats. 
They  had  cylinders  Hiu.  bore,  and  COia.  stroke,  the 
tfheel  being  lOtt.  diameter,  and  when  loaded  a 
ipeed  of  I1'26  miles  per  hour  was  exceeiled.  The 
boiler  most  be  one  suited  to  bam  either  wood  or 
<ioal,  ao  that  the  latter,  when  not  obtainable^  nsed 
sot  prevent  the  boat  being  rnn  from  want  of  snit- 
ibLetued.  In  fact,  ths  requirements  named  are 
(airly  easily  met,  and  I  hare  not  the  least  doubt 
Uiat  such  a  boat  oonld  be  constructed  at  a  moderate 
wit.  Not  only  so,  bnt  a  very  fair  speed  could  ba 
(ot,  as  the  large  ISOft.  boat  had  to  Bt«am  against  a 
oorrent  ot  S  miles  an  hoar,  whilst  in  your  case  the 
nnrrant  i*  bnt  three  milea  an  boat.  Anything  I 
Muld  do  to  asrist  you  in  the  matter  I  should  be 
most  happy  to  do.  BnnllKht. 

BTATIOAL  FKOBIiSlC. 

[19177.1— Yooaconespondent,  "H.E.I.  C.  E." 
[191SL),  ^tor  making  use  of  eight  equations,  has 
produced  a  Dinth,  which  is  eiaotly  the  same  as  the 
}ne  with  which  I  eoamenced  my  calculationSi  and 
which  I  obtaiaad  directly  from  a  well-known 
theorem  in  iWtai-  nia  only  diffoienee  is  in  the 
lymbols  used.  Hdi4MS  not  help  us  much, 
intareated  in  thawUvn,  as  it  puulad  some  i 
anginari  in  InflBJ  taA  a  good  deal  otmidatg 
was  boned  ov«Blb' 

It  any  of  yo^irnalm  can  hit  npeci  a  shorter 
way  ot  solviu  tl>Wthlsiii,  I  shall  \ie  glad  to  ad' 
vertiie  my  adMHU>lf  they  will  kindly  communi' 
oate  with  me.  U.I.O.B. 

O.B.  BNGINBS. 
[19ITS.] — I  xoncK  your  correspondent  "  Car- 
stairs,"  let.   1904!,  p.  526,  on  C.It.  enginM,  says 

the  SOS  and  294  cli *-"-  "- "    —' 

built  by   Sharp, 
Now  tl!kt  is  a  mi 

by  thatWmpuiy. .. 

fromHW  to   309,   badng  bnBl   by  Ita' 

CullBal  tVwjMlT    Botk  thsH  olasaea  have  doable 
fliL]»— <r.  fte    wlao   sayi    Oe    SID   aU« 
originlhl  MMUah  Oantral,   whscau    ther 
Scottish  Mtth^Eiiteiii,  deugnad  by  Kr.  Ti 
when  he  was  locomotive  superintendent  for  that 
company.     The;  were  boUt  somewhare  in  Man- 


I,  StMnil  aad  Oo.,  MtHhaster. 
lillafca,  onU'300  tO'SW  batag  built 
y.    naothMotB^IHtfWgaDd 


THB  OBBKAK  BBAXB  TBTALS. 

[19179.] —In  my  letter,  page  230  ot  Vol.  XXXni.. 
I  mentioned  that  important  eipraiments  were 
about  to  be  made  with  various  ecutinaoni  brakaa 
by  the  Oerman  Qovemment. 

The  trials  ware  originally   annonnoed  to  take 

Elace  in  Jnly,  but  the  commenoement  will  be  —  ' 
I  a  tew  days.  The  brakes  to  be  tried  ai 
Weitinghouse  Automatic,  Sanders  and  BoUtho, 
Smitb-liardy,  Hebeileiu  Automalio  Friction, 
Steel,  and  Coiponter.  The  progianmie  which  has 
been  drawn  ap  is  subject  '"  ~" — " ■"  — '" 


of  making  "  quick  stop*  "  with  very  short 

Each  train  ii  to  be  made  np  of  siz  carriages, 
only  tour  of  these  are  tn  be  fitted  with  brake- 
blocks  ;  and  brakea  upon  the  augina-wbaala  are 
not  to  be  used.  This  arraogemaDt  of  allowinj; 
only  a  very  low  paroentage  ta  braked  weight,  u 
the  same  aa  that  adopted  at  the  former  trials  wblob 
took  place  near  Cassal  in  Augoit,  1B7T  (details  ot 
whioh  were  pubUihad  at  ths  time  in  the  Bvauui 
MxcKUno). 

It  will  be  ramembared  that  the  objaot  of  the 
Qenuay  esperimeDteta  was  to  aaoertain  the 
efflcienoy  of  aanh  brake  in  radsdng  the  spaad  of 
the  fin  an*  abataaotiBg  tba  feet  teuof  ■~'~ 


daring  the  first  port  of  the  atop;  this  information 
is  Tary  valuable,  and  fomlshee  data  upon  (riiich 

other  calculations  can  be  haseil ;  bnt  a  aerious  ob- 
jection is  that  a  standard  ot  brake-block  pressure 
-"it  be  fixed,  and  the  peitormancea  of  each  l>rake 
st  he  reduced  to  this  standard.  It  is  a  well- 
known  fact,  and  also  has  been  moat  clearly  set 
*irth  by  Mr.  Ja.mta  Dredge  in  his  nsefnl  work. 
The  Pennsylvania  Bailrood,"  that  this  aystam 
does  not  allow  each  brake  to  stand  on  its  own 
letiti,"  hecaose  it  does  not  represent  the  actual 
artormance  of  a  broke  in  every-day  service. 


tmfn  be  stopped  f  Not  how  much  energy  oan  be 
abstracted  in  a  certain  time  with  a  fixed  standard, 
or  with  a  certain  proportion  ot  carriages  un> 
~  nked. 

Hie  trial*  are  to  be  made  tor  the  information  of 
the  German  engineers,  and,  therefore,  they  have- 
most  certainly  n  right  to  conduct  their  expenmenls 
upon  their  own  system,  but  it  is  nevertheless  a. 
tact  that  engineen,  in  oil  other  parts  of  the  world 
where  biakea  are  known,  always  object  to  triala. 
with  short  trains,  and  to  what  is  technical!;  called 
"  diluting  the   brake   power  by  the   addiiioa   ot 

ibmked  carrlagea . " 

We  all  know  that  It  ii  upon  heavy  expnaa  tnina 
that  eftident  continuous  brakes  are  so  Tsry  much 
reqolred,  and  nnmarona  experiments  have  proved 
that  to  obtain  the  beat  reanlts,  brake-blocks  muat 
^  )  applied  to  ever;  wheel  in  the  train,  and  moat 

■ecially  to  the  driving  wheals  of  the  engine.  It 
.  loold  also  be  pointed  out  that  brake*  cannot  ba 
thoroughly  teatad  upon  sach  short  trains  as  foor 
fitted  carriages,  because  it  is  a  tact  that  some 
^rake«  will  aet  qniekl;  and  well  upon  three  ar  four 
.'ehielea,  and  nt  if  applied  to  a  train  of  ordinary 
length,  will  give  resntts  but  little  better  thin  tlioae 
which  can  be  obtained  tn  haod-brakee. 

The  aeriea  ot  "  qaick  stops  wiUi  short  trtuos  "  Ik 
intended  to  oecnp;  oi^  two  tec  throe  days,  after 
nhieh  oUtor  camagea  M*  te  be  added,  and  the 
trains  will  be  pat  into  doily  service  tor  three 
monttis,  between  Berlin  and  Brealau.  Qovammant 
iiispectois  have  been  appointed  to  ride  with  the- 

> *- note  every  circumstance  that  may  arise, 

^-'-■'-  -'->■-=-  -iportawiU  be  published. 
.  .  .  . .  -  -  -  It  railway  tr^Sc  in  Qer- 
mony  will  inaresse,  and  thus  neccsritate  the  run- 
ning ot  trains  ot  considerable  length,  and  as  the 
programme  is  open  to  extension ,  it  is  to  be  hopeii 
that  the  Oerman  Royal  Commission  will  follow  the 
advice  ot  toiaign  engineara,  and  conduct  an  extra 
series  of  qnlak  atoiia  with  long  inina,  eouisting  of 
from  ten  (9  twenty-foor  vehicle*,  all  fitted  with 
brake-blocks,  upon  severe  gradioits,  and  with  all 
states  ot  the  rails.  The  publication  of  reaults- 
obtained  under  these  conditions  would  be  moat 
valuable,  not  only  to  the  Qerman  Qovemment,  but 
to  tbe  locomotive  world  in  general. 

The   practical   woAing   of   continuous  brakes 
npon  the   Main  Waas^^hnover  State,  Nieder- 
achlealachMaerkischenrMumvaktott  Bebra  lines- 
iflkead   the   anthorities  that 


1^  retarding  poww" 
aaf <|«wd*  whUt  Mn  be  i^^lad  to  paamcsr  tain  *,. 
"'  ■»— nWnBefl   In  mr  forma  Iatt*>  vpon  lhi» 

nb  tka  bnka  wUi^  nrorai  itMU  tn  ba  the 
____  iriUba*aoptedfarall>ttetRdn*i9oatheSt»t» 

The  German  trials  of  18S1   will  theretore  be 


principles  adopted  by  engineora  In  other  countriea, 
still  there  ia  convlaelnsproof  that  a  vary  useful  anA 
InattnctiTe  addition  wul  be  mode  to  our  knowledge 
relating  to  the  very  important  subject  of  continaoiu 
railway  br^aa.  Olement  B.  Btretton. 

Saie-Coburg-street,  Iiaiceatar,  August  27th. 


[191B0.1— SuFToenra  that  Bfaice  my  last,  aomo 
one  of  ''ours"  will  have  rouudad  hi*  disc, 
assisted  by  the  instmotions  I  hare  given,  the 
first  thing  that  follows  is  to  carotidly  clean 
down,  trMiuilng  every  particle  ot  the  lued 
emery  he  scnpea  and  wunea  off  Hka  gold,  anil 
taking  oare,  it  he  values  his  lathe,  to  dean  oU 
parts  thoroughly.  The  emery  must  be  kept  in  a. 
vaaed  of  water,  and  added  to  the  naad  eme^  that 
wiUbepradnoBdin  the  prneaaa  of  "  rooghlng  out" 
the  corre.  For  this  prcoaaa,  * JMli  of  gkngea  wiU 
be  wanted  in  th*  first  place.  Tha  aimidasT  way  to 
make  them  i*  to  use  glass,  selecting  a  nioa  straight 


can  reasonably  be  handled, 
aay,  for  12in.  diametor,  1-lAin.  lunsuie  off  the 
taOiM  wanted  on  a  [Hne  rod,  ^in.  tfalo^  and  IJin. 


Shout)  wide,  leaving  it  a  few  inohai  longer  thoB 
e  required  radius.  Pieroe  *  hoU  esae^y  at  the 
length  wanted,  mesmring  bom  th*  centre  ot  hols 
to  and  of  rod,  less  ths  cut  ot  a  glanai'a  diamond, 
naually  Jin.  Stick  t,  bndcwl  oi  oriAer  throngh 
the  hoi*  flonl*  into  •  tabU,  plM*  Si*  glasi  when 
the  rod  temiDaa  an  an  aanaa  It,  aqWUy  dividing 
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Bgainat  the  end  of  the  rod,  uicl  out  the  glsH  aa;ou 
nreep  acrou  it.  Orind  the  edgea  wHb  Boat- 
emery,  aa  the  gaiiBes  ua  bald  down  on  s  list 
1xNud  ;  refene  ends  until  the  ctirvei  ue  touohing 
all  kloDg. 

It  is  uaail  in  the  trade  to  have  apectiJ  tools  lor 
roughing  out,  and  it  is  the  betlrr  pl&ii  whero  n 
qiunttty  of  work  Is  dano ;  bat,  aa  theflfl ' 
are  tor  im&tenri,  I  will  deicribo  bow 
tools  will  answer  the  purpose  ol  ro 
imeothiog  too.  The  tooli  oiay  be  ire 
l>ruB  ;  tbs  Isttcr  Tuetal  corlaiuly  the  mo 
cal,  and  pioducEng  tho  boat  Burtaca  to  ] 

ettsm  will  do  (or  both  concave  sjid  ci 
lis  should  be  lio.  nt  leut  greater  i 
than  the  ■peculitm.  The  tnp  ot  wc 
shoald  be  turned  out  at  sound  piD< 


ighing  and 


literally,  by  vulcanite  partitioni.     Will  anyone  be 

ODtfaa  to  eive  the  dali  of  Mr.  Apps'  darice,  ai 

oelebrated     iii»traiinin(- ranker.      Ritchie,     of 

plojisinco  18.'J7,beinK,  indHp(i,the.;iri(man  to  i7rffl//i/ 
improve  Ituhiukorff's  nrigina!  form.  Hitchia  also 
iDtrod^(^edtJla  miking  of  the  polttot  the  bobbin 
:he  Ihuknt.  to  counteract  the  danger  Pilstins 
jbiefly  at  the  tuds  of  the  secoodary  currant 
breaking  through  intn  the  primanr.  I  inclose 
■katoh.     Befetencea  :  A,  rore.  intalated  from  P, 


a  the 


otha, 


luaaa,  sn- 
]iji;h,  radi 


riht,  all  m  number,  {in.  thiok,  and  ]i 
ating  from  the  "boss"  in  tha  ceuire,  lo  give  u 
strength  and  avoid  flexure.  When  one  is  cast,  tha 
boss  can  ha  reversed,  and  the  riba  to  the  other 
side,  and  than  the  atbei  tool  cast  from  it :  thos, 
one  pattern  does  for  the  pair.  The  boss  shoald  be 
acrawed  with  a  coane  thread,  tan  to  Uie  inch 
about,  or  better,  to  the  nose  of  the  laths,  and  the 
surfaces  of  the  brass  tools  turned  u  tme  to  gauges 
as  povible.  Finish  truing  by  scraping  and  grind- 
ing tools  together  on  a  post,  or  bench  screw.  The 
beaob-screw  is  more  suitable,  I  think,  tortbe  ama- 
t«<U-    I  rend  sketches  of  tools  and  acraw.    If  the 


spMnlnmit  UBder  Sin.,  it  can  be  roughed  ont 
wtthout  auj  addition  by  tprMdin^  the  hands  r-' 
MM  evar  tlu  oihai,  and  working  with  straight 
ntnnd  itiDkei  alttmately,  lubg  SO-hole  emair ; 
bat,  (Of  lami  (iiaa,  a  BMhogaoy  ring  shonld  be 
■tnck  on  with  pitcii,  tha  ring  two-thirdi  the  dia- 
metar,  2in.  high,  and  'iia.  broad  for  a  12in-  Fatty- 
holt  emoiy  should  be  used  for  larger  than  Sin.  li 
TOnghiog-oat  do  not  work  mora  than  ten  minute! 
wiu  tha  ipaoolum  at  a  tima,  grind  the  emery 
down  -mj  fine,  wipe  the  margia  of  the  tool 
with  a  WW  qmige,  leaving  only  4in.  oi  &in.  of 
■mny  in  tha  oantra.  Then  true  up  your  tools  to- 
g«(h«c,  adndinitham  with  abort,  straight  stroke*, 
and  iii])|iiu  th«  MDSiy  as  black  an  ink.  A  wooden 
taob  mnatM  made  to  screw  into  the  boss  of  year 
tools,  to  oaiiv«s>l«ic*  of  holding  for  this  process. 
Frl«m*ti(iae. 
EXUTA.— Letter  19090,  page  572,  No.  156,  12th 
Una  from  tha  lent,  for  "finshing"  read  pusbing; 
■nd  34  and  26  Uie*  from  the  top,   raad  coorse- 


pnmaiy.   I 


I,  heavy  i;[ass  tube*  cloied  at  outer 
iog  at  centra  ot  hobbio,  aSectnalty 
jsulating  P.  C,  bobbin,  thickest  at  poles.  D, 
iheet  voToanite  portioat,  rmj  namtrom  indttd. 
Oisocolaare  effioient;  that  at  the  Stavcms  Insti- 
nte,  Habokeo,  N.J..  huig6tt.  of  No.  G /irifnary, 
,r,A  nnr  «i  nil!**  of  36  ucoMdatj/.  Core,  bundle 
With  S  bichromates,  give*  21in. spark, 
'i  3iD.  glaaa. 

BofNe  Pull,  Sonna  Jo  Sola. 

XLBOTHOXOTOS. 


ABTIOMATIBM. 

[13153.]— A  (EH-  weeks  hluco  some  letters  upoQ 
sQgmattim  appeared  in  tiic  Esauaa  Mbchajro, 
.'hich  led  me  to  i^xamuie  the  effect  of  lookiikg  at 
light  tbroDgh  a  pinhole  in  adarkplat«.  Theroolt 
'~  as  ^etchtd  ;  the  bright  partioD  being  evidcoti; 


ZiroU0TI0H-00IX.B. 

tUUl.}— tv  looUag  OT«r  buk  volomM  I  oe«a- 

MMttrnaHlMMMBkdato"  Appa"*  syitam  ol 

lllilfcllll iliij  ir  I  '        "      .  IniQlatod 


drill  or  other  light  woik.  It  will  be  found  in 
practioe  the  easieBt  and  cheapest  (or  an  amateur  to 
make,  and  will  give  remits  eqaal  to  any  other 
electromotor,  either  with  the  gatvania  hattaryor  a 
dynamo -electrio  machine : 
AA  is  the  base  of  wood  aoia.   it   9iu.,  and  Sin. 

thick. 
B  Block  ol  wood  to  support  the  eloctro-magnet. 
C  Elacbo- magnet. 
D  Brass  clamp  and  not  to  secure  magnet  to  the 

base  A  A. 
E  Brass  bearing  for  the  armature -spindle  to  mn 

in;  the  bearing  has  a  steel-plate  at  back  for 

tha  ipindle  to  ran  against. 
F  Fiat  iron  armature,  2m.  wide  tiui.  long  and  {in. 

thick,  Bnd  on  a  spindle  to  revolve   about 

1  -30in.  distant  from  Iha  Hat  ends  of  tho  magnet ; 

F,  shows  the  best  ahipe. 
H  Contact-breaker  and  spring. 
K  Driving- pulley  31n,  dia. 

Tha  magnet  must  be  charooBl-iroa  t)in.  dia.  and 
24iD.  long  before  bant ;  wbeu  bent  the  ends  must 
have  Sitn.  of  space  between  them.  They  must  also 
be  flat  and  truly  squared  :  the  magnet  must  be 
wrapped  with  201b.  No.  Vi  or  H  coveted  copper- 
wire,  and  the  angina  will  work  with  tlirea  to  twelve 
cells  Bnnsan's,  and  one  to  five  cells  Planto-| 
seooodary  battviT ;  tha  machine  will  lift  \  to  21b. 

J  1ft.  high,  and  drill  holes  in  brass  1-16U1. 

(wel  a  (mall  boat.    A  sewing -madiine 
ble  this  pmrer.  J.  •ntotur*. 


toimed  by  the  intersootion  of  several  circlea  ot  Ugfat, 
Ht  left  eye  only  was  osed,  the  right  havini;  b«n 
iDjorail  by  bad  glasses  at  aeft.  it  any  oC  year 
readers  can  explain  this,  they  will  oblige  year 
obedient  BnntaUL 

KBDIOAI.  KSPZJXS. 

[191S4.]— Sewbe  OiB  CI  HonsES  (4459G}.— Thil 
query  has  already  been  usaf  ully  replied  to,  bat  not 
oompleteljr ;  and  as  tha  query  U  one  ot  gnat 
practical  importance,  I  vantue  to  sum  up  tbs 
poinia  in  qnetUan, 

1,  Diiinfactants  are  not  the  remedy,  and  shooll 
never  be  nsed  in  a  hoose  except  for  such  porpoMSS 
to  neatialise  discharges  from  typhoid  or  otha 
infecttoos  patients.  Sewer-air  most  be  kajpt 
out  ot  a  house:  not  admitted  in  Order  to 
be  run  after  by  disinfectauLs,  and  the  Only  practiod 
resalt  ot  chssiog  eewer-alr  with  disinfectanls  in- 
side a  house  is  Liiiil  Ihaiumataa  ate  poisoned  some- 
times with  sBWer-air,  somelimos  with  chloride  of 
lime.  The  disiafactants,  moreover,  corrode  atlths 
metal  work  about  the  house.  For  disinfecting  sit 
an  ai-'iial  disinf  octant,  such  as  chloride  ot  lime,  mart 
be  used.  All  others  are  delutire.  For  tvphoid 
discharges  a  coptul  ot  Coiidy's  Iluid  or  of  cIiIaiidB 
of  lima,  with  water,  should  tie  put  into  the  ntcuBl 
into  which  they  am  leceirod,  and  tlie  utensil  fhsD 
covered  over.  It  such  discbargea  be  kept  foi 
doctor's  inspoction,  lute  over  the  vessel  a  diw  ol 
eIbzs  by  menti!  nf  pntty,  which  cui  be  done  in  sn 
luitaut,  and  uill  prcserv c  tbe  atmosphere  ot  thl 
bedroom  from  contamination. 

'  Inf(Ctiou>  tinen,  if  put  into  chloride  ot  lime  or 
Condj'i  fluid,  may  as  well  be  burnt  at  once,  u  it 
comes  out  rotteuauduaeleBe,  Such  linen  shoaldbs 
put  directly  into  a  solution  of  c-irbolie  acid  (oas 
part  ot  oold  in  20  ot  water),  and  alloired  to  benm 
satntatad.  A  pan  ot  the  aolutiou  willaervefnl 
good  deal  ol  linen,  and  after  thorough  satsiatiOB 
Che  linen  should  be  aquo<ied  ont  and  rolled  up  bi 
maokintosb.  It  may  then  lie  sent,  without  danger, 
to  the  laundry,  to  be  boiled  and  returned  cleao. 
't  comes  homo  as  good  aa  ever.  For  dialnfectiaf 
Jie  air  ot  au  infected  house,  bondng  sulphur  a 
^heap  and  effective.  Tbe  windows,  fireplaot. 
loors.  and  all  crevlcM  of  the  room  most  ba  paated 
up  with  Blips  of  paper.  Jloll-snJphur  in  an  in« 
'■-'■'- — 'Bg  lioBn  be  placed  aafeiy  in  theoeutreol 
andsetfirato— the  door  should  b  closed  and 
left  for  Ave  ot  six  houn.  After  tha  nom 
has  thus  liceD  fumigated,  its  ceilioK  should  ba  lima- 
wUted,  all  paint- work,  door-hsndlee.  Qngar-plataa, 
&c.,  irell  washed  with  soap -and -water,  and  the 
wall-paper  renewed.  Carpets,  &c.,  shonld  ba  smt 
to  a  Bteom-Iaundrv. 

2.  "Anxious  Father"  does  not  sav  how  hit 
house  is  eoppUoil  with  frcah  air,  or  whether  this  hi* 

be  met  by  a  supply  through  the  drainai  Thilis 
^  indiapeuaabl  e  preliminary,  and  wQl  befolly  utdsi* 
atood  on  perusing  my  letter  on  "T^ing  Oold" 
{E.M.,Ko.851).  Inonorecentreplythetorm"oO»- 
tection  "  is  wrengly  used.  When  an  upper  windmr 
is  opened,  the  atmosphere  of  the  house  u  renswel 
by  lUipltemunt,  not  by  "convection":  the  ectd 
oater  air  flows  donn  into  the  bouse,  and  tha  wars 
inner  airflows  up  out  of  the  house.  "OonTSolka 
currents"  corryhaat  about  from  one  part  of  a  room 
to  another,  as  when  the  air  next  a  thin  window  OC 
skylight  ia  chilled  and  mada  hsarier  it  falla,  irtiilf 
_y_J?_-_  . .!._-  — ..  -•  .c m  ta^  "- 


Z.' 


.   .        from  other  parts 

Elace  neat  the  glass,  and  >o  a  contmaoas  ooitmiti* 
apt  up.  This  is  a  clrcnlalion  ot  stale  aiibylha 
process  ot  oliillingi  not  a  renewing  ot  the  air  from 
without ;  tha  two  processes  shoald  be  oarefslly 
dirtinnished. 

3.  Bdng  clear  as  to  tha  proper  funotion  <rf  dinn- 
fectants,  andMtothensosMitytorapnpMfaiMaf 
pure  outer  air  to  meet  the  mok  of  the  dttmntj*-' 
we  are  in  a  podtian  to  oooiidsr  tha  wwmK  A 
piofeot  drain  caunles  off  ptOBptl;  all  Mrttwi  On 
toll  into  it,  and  ^h)w«  so  raflnz  ot  ah  boM  lb* 
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1  flnihing,  ■  ditamtul  of  watei',  allow< 
*ini;tliTaueli  the  dnin  will  not  floih  it— 
it  be  momentum  or  Telodtr  in  the  mtet 

into  the   drain,  or    no    niuhlng  taksi 
.  tew  galloDB  of  water  dlashuged  initantlj 

Sitia  mihes  ei^thiiig  thioogh  uid 
;  paifeotl;.  The  fliuhiDg-pipe  matt  b« 
fat.),  ■afiTumoUcftbleltee  tram  benda, 
<  ft  prop«  head  of  water  behind  it.  A  law 
haaflDihcathediatDperteotly,  andaoono- 
ta  reoBTd  to  the  aapMuUtore  of  water. 
intt'ihaaTyrainmakeaLondanadiffgtent 
alj  iMoame  it  has  flothed  the  dniiw. 
Mdenaoil-pipea  that  arc  widend  are  nn- 
fty  whaithej  hav*  itood  tmatj-tinjtai: 
xclMk  watw,  bnt  their  appet  Mm.  wh«re 
If  toadi,  liMome  oonoded  and  p«mratad. 


Mk  water,  and  bewiM  Owe  la  no  ob- 

Soil-pipei    that  are   burnt  together 

(older,  or  are  cait,  will  lait  for  a  oentnry. 

[Hpei  ihonld    never    b«   naed  inside  * 

aml-plpe  ihoold  be  oarried  np  iti  full  liie 
>  rarapet  of  tba  boose,  to  tonifl  paint  where 
t  discbarge  into  an  attic  windoir. 

■oil-pipe,  where  it  dischargee  into  the 
loet  be  10  trapped  that  It  dlowi  of  no 
gai  from  Oie  lawer  into  the  loil-mpe. 

■tack-pipe  miut  be  ao  fitted  that  the 
I  of  an  upper  dowt  oasnot  aifAon  ont 
;  tmm  the  nap  of  a  lower  one,  and  l««Ta 
p«d  nntil  again  mad.  Pipei  from  waah- 
lat  be  all  tMpped,  and  ao  that  tluit  trap* 
I  flphoned  oat. 

draliu  that  runinnde  the  baaameoit  d  a 
-home  ahonld  be  glaied  Sin.  [upei,  laid  in 
ol  hard  puddled  oUf,  and  IntM  together 
1  nuooth  olay.  JunatioM  ahould  Mwaji 
-angled,  and  the  pipei  reqnire  a  proper 

ae  in  which  theee  polnta  ace  all  piopul; 
haTe  impunity  from  aewar-alr,  and  eare 
billi  fiom  doctoi*  and  undertaken.  Cnleia 
la  Father"  ie  a  greater  genitu  than  I  tafee 
be,  he  will  do  wiedy  to  offer  hii  looal 
affieer  of  health  a  oonple  of  gidneaj  ' 
ii  boue  and  certify  that  theee  thing*  b 


-]-^Tai  honae  you  live  in  mayba  your 
o  persona  living  in  their  own  hooaea,  I 
hing  at  proMut  to  ■ay.  TUa  oommnni- 
lo  penoDi  living  in  honsei  helop|(log  to 
>  whom  I  at  oooe  lay  that  yon,  living  in 


own  pteacnt  uw  the  value  of  the  houw 
«ttT  utaohed,  and  the  rental  yon  pay  ii 
■•tol  the  oaih  value  ol  the  boose  to  yon, 

the  interest  of  the  valne  of  tba  lioase 
iMibyeome  apedal  oauoe,  auoh  aa  a 
>le  eommoditie*  on  special  oooaaioni, 
alt  of  changes  froni  general  nsest*  apedal 
.  A  house  near  wbnioe  I  write  was  let  at 
be  landlord  ^ent  £100in  iterations,  and 
■tting  £100  per  annum.  Bat  the  butcher 
rsn^  and  i«  making  capital  out  of  hie 
._  .1  ,___      jiinrtanoe  of  the  change 

,  1  demand  may  be 
tnd  the  demand  is  made  the 
■se  ol  interest  on  the  v^ue,  or  the  increaae 
st  may  be  through  what  I  may  oall  the 
t  oiroumstances."  Suppon  some  company, 
ent  cash  nn  mortgage  to  tbe  epecnUtiiig 
the  bnilder  fails  in  hli  payment,  th«  mort- 
lonoloBad,  and  stieeti  of  bonees  become 
erty  of  the  company.  If  ow,  this  company 
its  owa  legitimate  boaineaa— that  i«  the 

of  oadi  on    sood  MCnrity— to  ' 

id  a  sort    or  white    alsphaot 

and  has  not  known  enctly  what 
with  it,  for  although  being  ehrewd 
to  jget     the     houieg     at    a     nominal 

iHoding  ipiiits  ol  the  company  have  nof 
lOW  to  mansge  the  housee  wittuint  a  Iom  ; 
■g  cotoea  sonu  enterprising  genius,  k 
M  ■pacnlative  prc^tenii^  baa  urgely  do- 

and  offcn  to  taka  a  sbeet  of  houMioi. 
J  laaae  at  a  fixed  tarn  :  the  offer  beiog 
b  and  the  leoDiity  good,  the  aSalc  is  oloasd. 


CDUtygooi 


Kojparty.  may  be  tsro  or  three,  and  aome- 
K,  lUDbia  per  week.  Tbe  Oenins  takes 
I  hoMa  in  the  sabnrha  of  London, 
Molataa  in   a  farm  in   the   oountn 


■  t^  :>u 


the  butdier, -._„ - 

. .]uineaa,aod,  being  notaltogethor 

the  moet  pleasant  of  ocoupationa,  aa  a  rule,  the 
drain*  and  the  water  lupplice  are  efSdent,  so  ^cu 
may  not  apply  to  the  butbliBn  tor  very  awful  iu- 
*tanoe*  of  dueotive  domestic  sanitation.  In  the 
demand  and  snpply  cases  we  come  at  once  to  tbe 
■peculating  inveabueut  method  of  operation,  aud 
are  in  the  very  middle  of  all  the  matter,  at  the  ci- 
tremitiss  of  which,  on  tbe  one  hand,  is  the  peraon 
having  charge  of  his  own  hoou,  on  the  ot^ier 
hand  u  the  person  having  charge  alona  of  the  hon^o 
belonging  to  the  Ctolns  ;  for  special  work 
at  all  times  had  enough  in  its  be  '  '  " 
when  tbe  speculative  work  is  b' 
Qenini,  it  u  bad  indeed.  L 
booses  whose  rents  have  been  moressed  on  an 
average  two  ^Binge  per  week,  and  the  amount  is 
£20,  or  over  £1,000  par  year,  drawn  fnun  house  pro- 
pet^,  not  fra  it*  uaprovemanL  but,  on  the  other 
hand,  tor  Its  depredation.  Think  you  the  man  get- 
"  rooshaoaaMlyaMnds  it  to  advantage  F  Kot  be. 
'on  the  Qaniiis  nad  made  up  his  mind  on  tbs 
1  to  pay  in  lump  on  the  leases  on  the  property, 
the  fnlT value  In  loss  and  gain  had  bean  investi- 
gated, and  thaootta  tar  repairs  hod  been  taken 

— *    ->— »v II — " —  (,(  thecash  price  paid 

_-  instance,  whilst  every- 

. in  his  faveuc  would  bo 

plansihle  ntanner  for  his  benefit ; 

has  not  Mid.  A  shrat  timg  ago  Ur.  Qeoige 
Qenius  had  *o  arranged  the  tumbling  oat  of  other 
persons'  goods,  andhad  involved  himself  to  keep 
np  his  appearanoea,  until  on  one  Sne  rooming  ha 
own  goods  were  found  in  the  fore-garden  of  hi> 
«abn»aa  maosimi.  and  Mr.  Charles  Qenin*  hai 
sold  hi*  yacht,  whilst  street*  and  terracee  ami 
rows  of  hensesluiTa  been  annoanoad  as  lor  auc- 
tion, lAid)  weia  formalin  the  nonunalposaeaatOQ 
of  the  Oenins  family ;  whil*t  Hr.  Thomas  Osnius 
has  lately  beco  seat  peqong  oat  from  behind  the 
curtain*  of  his  drawug-room  to  watch  the  trades- 
man away  from  his  door  to  irtiom  for  weeks 
before  it  has  been  all  work  and  so  pay,  Appa- 
rently  this  method  of  obtaining  posseasion  and 
living  out  of  the  laataaiel  rent,  or,inotherweiiJs, 
the  mcreaae  of  the  interest  under  tbe  fotce 
of  dronmstanooa.  Is  a  pioBtable  iaveitmaul  ; 
apparently,     also,     it     is     not     so    profitabU' 

as  eppaaraneei  Indleata,  but  yet  it  might  *- ' 

profitable ;  it  reqnlras  for  the  good  mai 
•oma  good  maasMS,  and  It  Is  abo  neoeaai 
Dut  at  first  wiQi  ua  idea  of  working  oat  semasotiuil 

Srindpleol  action,  fci  oomnum  beneflt,  and  not 
ir  tba  man  bandit  of  the  Individual.  Why  hai 
the  QsBius  family  failad?— simpiv  because  the 
affair  haa  been  wo»ed  out  for  tbe  benefit  of  one. 
act  of  dmumstanoes,  tor  the 


with  gteat  greed  Just  killed  the  goose  which  laid 
jSdeneggs.    Two  shilUngs  per  week  put  ai<tf 
the  rentof  the  class  of  individual  comiogbrtweai 


upper  middle  and  the  lo  waat  daa*  of  persons,  meaui  a 
very  considerable  altecation  in  domostio  afloira ;  nnd 
If  through  some  pressing  eanse  the  individual  baa  to 
imuain  in  tba  bouse,  It  noit  frequently  is  set  oS  by 
Uie  family  patting  IbaBualve*  into  less  room  and 
tettiog  extra  uarBninta.  Thl*.  a«  a  rule,  is  the 
'' "inning  ols&Ifih  for  ganerslly  snob  penons  as 
on  the  look-oat  for  extra  ^lartments  are  "  un- 
welcome onstomers";  but  what  ara  people  to  do  F 
Bvrny  Monday  morning  the  agent  calls  for  the 
ren^  with  a  brokai's  man  behind  him,  so  the  leat 
be  paid,  even  at  the  expanse  of  domastic 

, ,  vrlththe  aid  of  the  "  unwelcome  customar," 

who  hasnoknowlsdgeof  theobjectot  the  doormat, 
and  for  whom  the  stair-carpet  must    either    ' 


ito  geoeraldilapidation,  ai 
-pMiaps  having  been  Sve 
tbe  apartments  must  be 


expense  amoimtin«  to  the  sum  rsceivf^tl 
nee  the  inbodaotion  of  the  "  unwelcome  ciia- 
>mer  "  into  the  boosa.  The  ogant  is  appUed  tc 
naariJtanoe;  but  the  stock  answer  to  the  appealii 
If  yoa  bava  lodgers  you  must  do  the  repairs." 
This  reply  begets  on  the  part  of  the  tenant  ui 
ipathj  and  general  disregard  for  peraoual  effort, 
md  enda  probably  in  a  moonlight  trip  on  the  tor 
of  a  vui,  leaving  the  Qanius  short  of  one  week' 
rsntwith  thecoet  of  deoentendeamu  tomakelhc 


la  routine  of  domestio  discomfort  comes  with  the 
la  eartaintr  as  tbe.oartain^  of  the  agent  ooaing 
the  UmxMj  mccning  for  rmt.  Is  there  any 
-'n  the  Oenins  family  fail*  r    Let  me  eontraat 


aoM  shilling  for  w 
a  tomaattliekaaTy 


penditnre  eonaaqi 

— '^"T,  and  vrtiion „ .__„ 

regladtopay,  for  I  know  it  is  seldom 
n  amars,  and  seldom  has  a  house  to  let,  for 
mas  itis  known  one  tenant  is  leaving,  aoothet 
dy  in  a  sort  of  a  "ring of  families"  to  step 
.  .  .lossession.    Now  whioE  of  the  two  methods 

of  dealing  with  property  Is  the  battar  one,  and  the 


!  his  property, 
imfortably  in  h 


iroparty  Is  tb 

<ne7— but,  tl 

live    gentlemanly    < 

y,  ana  allow*  bis  t< 


lower  stratum  of  social  u 
igs ;  but  I  am  conversant  vrith  the  upper 
so  far  tlut  I  have  oonfidenoe  in  applying  the  tame 
argnmenta,  and  for  tbe  same  reaoons,  to  the  upper 
aa  1  have  ^iplied  to  the  lower,  and  oouelude  inth 
including  all  in  one  olasi  as  beuig  bound  to  cou- 
that,  in  raspect  to  the  object  in  view,  tha 
t  of  every  house  who  pays  rent—i.a.,  tba  In- 
temt  on  the  nine  of  the  honsa,  haa  ofiMr  dnUai 
is  eonnection  with  his  possession  b^cmd  the  meia 
payment  of  rent ;  and  that  tha  owner  of  the  house 
has  also  oths  dnties  than  tha  receiving  the  cant, 
cl  which  I  conddO'  the  first  to  be  the  aseing  to 
the  fact  that  tbe  teoaats  be  not  burdened  with  s 


wiui  uieir  pr.mqinuu,  luTA.ivca  upon    uus  »  OB 
Iha  lettec  A  in  the  alphabet  of   domestic  tanlta- 


SSBUSS  TO  QUERIES. 


.     in  IMr 


[ISSSS.J-OfBclMl  SpalliaK  of  Indian  Namac. 
-Ifany  thanks  to  "faugul,"  "3aul  Bjioea," 
'  Cahmtta,"  and  partlonlorly  to  Mr.  S.  B.  Peal, 
.-  ....; ...,    —'-^^    ^liijji    „   ^   further 


tor  their  useful    i 


'g-'  and  "gh"  always  aonndedhatd; 
used  to  be  ^dt  MDSraUy  with  a  "  J," 
I  still  retains  the  soft  "J"  sound, 
the  sounds  of  "y"  aad 


iple    of    the    u&qnitons    circnlation    o(    tha 

EaausB  Hbohahio.  May  I  farther  trespass  on 
of  Ur.  FealF  Will  he  kindly 
'er  by  a  few  words  on  the  mlea 
idian    namee,    as   in   Ibndavi, 

Aravali,  Tippeiah,  Peshawar,  ITilagiri,  Sabaematl, 

Ao.P     Are-'       ■       =   ...    - 

"Nagpur"! 

and  Qonae* 

What  is  the  offldal  law 

and  on  double  le 

■ary  ;  they  ore  retained  in  a  number  ol  words,  ai 
in  Salsette,  Pennar,  Nellnr,  Mannar.  lAccadivea 
AUahabod-Fattygar, Jnllundhnr.fta.  Ouralphabet 
is  certainly  redundant,  and  dsteoUve  too  :  but  I 
don't  see  that  the  Sanskrit,  with  <  like  a,i  Ilka  <,  a 
like  OQ,  ai  like  i,  au  like  ow.  is  onita  Hifanttan. 
either.  Still,  if  the  soonds  ai 
great  point  in  it*  favonr.— Di 
[U260.1— OaladonlMi  Bod*  BzpraM  Bn- 

..id  last  seen  any  ^tha  above  doss  of  engines,  I 
hod  almost  forgotten  what  they  were  like.  They 
never  run  on  the  Carlisle  section  noir.  I  had  on 
opportnni^  some  weeln  ago  of  "»"»■"'"£  one  o( 
theee  maaarve  englnaa,  and  onretuming  heme  I  made 
a  drawing  of  one  from  memory,  and  which  I  bi^  to 
indoaa  for  the  benefit  of  "H.  J.  A."  cr  any 
Southern  readata,  who  have  tew,  U  any,  obancea  of 
seeing  them.  Owing  to  the  drtminstanees  under 
which  the  drawing  iras  executed  it  can  have  but 
tew  i«et«Bdon«  to  anything  like  accuracy,  and  I 
hop^  moreorar,  tbmt  oorreapondents  who  are 
*»™''"  with  the  appearanoe  of  these  engines  will 
pardon  any  faults  Imay  have  unwittingly  allowed 
to  creep  Id.  I  regret  to  lay  that  I  cannot  aceom- 
pa^  the  sketoh  with  ■jj.n.nnnii.  They  are  said  ta 
wdgh  about  TO  tons  with  tender.  The  Caledonian 
passangar- engines  are  painted  a  deep  ultramarine 
blue,  lined  with  black,  and  picked  out  irith  white, 
exoept,  of  course,  the  smoke-box  and  chimney, 
whleh  are  block,  and  also  the  floished  ironirork. 
The  goods  and  mineral  engines  are  painted  black, 
andlmedinsamestyleasL.&N.W.enginee.  Iwas 
told  Utelv  that  there  are  two  of  the  old 
SootUsh    K.E,    single    engines   at   Coiitairs. 


2H  and  S04,  as  8.C.B.  is   distincUy    maikad  on 

oaatiiigs,  ftc,  c*"- '—     '  -' ■*— 

stood,   toi^th 

anglnea.    Thej.-, ^ „ — 

are  known  here  is  tha  "  HIeluidmen  "  (Highland- 
men).  Since  my  last  I  have  seen  S.C.E.  llngUi, 
290,  300,  306,  307,  and  723— the  la«t  having 
apparent^  SfL  wbeeli.  ^kif  year  Dilbs  and  Co. 
have  tomsd  out  sona  flna  Blnecal  eugliMa.  Thaae 
en^naa  have,  Hka  th^  pradsoessom  of  soma  daMi^ 
leading  aad  diiT)B«iA«sl»  wm^a&i  iaA>>)E«k  v 


XNQLISH  mOHAinO  AlfD  WOBLD  Q9  SOIXNCK :  No.  8S9. 


BxPT.  9,  IBBl. 


Tny  l4rgB  jieioeDtags  of  weight  mtlng  on  tlie  potot,  noh  m  BC.  Tkii  ptaunra  cui  bs  raiolTed 
eODptsd  whseli.  Tha  nliadm  are  plBMd  boii-  into  vartieal  and  hoiiiminl  pi— ui'i,  anoh  u  B  A, 
icntUI;,  sad  ara  ISin.  diunater  and  22lii.  itioke  ;  AC.  Aa  thia  triaogle  of  fon«  can  b«  dmwn  ta 
tha  conplad  whaeli  aie  Sit.  2m.,  uul  ths  trmiling  |  any  loale,  wa  can  take  tha  radius  BC  to  repnuaut 


wheali  3tL  Sin.    The  diitribalioD  of  weight  a  m 

foUmn:- 

Tom  CTt.    qr. 

LradJDf;  Whcsia H       &       1 

Driiing       15      16      — 

Ttailiog      4       0       3 

Total  Wright  '  31  11  0 
Thm  it  wUI  be  aeen  that  ont  of  3ii  toni  30  tou 
mt  on  the  coupled  wheela.  Five  of  theae  BnsiDea 
are  at  Edinburgh,  where,  I  beliefs,  they  are  doing 
good  work  ;  thoj  are  numbered  700—704.  The 
Siiiah  q(  the  engine*  leflecti  greatcreilit  on  Uesui. 
DUba  and  Co.  The  BlidR-ban  are  rame  bb  on 
1^8. W.  expreae  cni;ine,  illuatrated  on  p.  192,  Tol. 
XXXIII.,  and  toItgs  are  loaded  with  a  working- 
prennn  of  1301b.  pei  iquara  inch. — CaBaTUBa. 

[41268.] —atareoaoope.— Yon  can  eaailf  make 
k  itanoaeope  when  yon  have  the  right  kind  ol 
laniaa,  and  thata  you  can  either  buy  or  make  ;  but 
to  niDd  a  lena  for  making  a  atereoacope  wonld  be, 
I  wnk,  too  mnch  labour  loat.  Now,  jon  can  have 
a  pur  of  ateieoioopio  lanae*  for  ta.  Gd.,  or  you  can 
liBTa  a  lans  6in.  toon*,  out  of  H-hich  y  ou  oan  cat  two 
peeea,  ai  per  aketcb  below ;  the  agnare  poition*  to 


ba  eat  out  aa  marked,  tha  edgnamoothed  on  a  flat- 
iron  or  itoue,  with  emery -and- water,  and  then 
^aj  mnit  be  mounted  with  their  thin  adgea  to- 
getter.  It  ia  better  to  have  about  liin.  adjuit- 
ment,  lo  that  it  will  suit  all  who  may  wiah  to  on 
it.— W.  J.  LiircisrEB, 

[112T3.]— BtrenBtb  of  Tubaa.— I  Me  that  aome 
dODbta  have  been  expreaied  by  a  coiraapondent  aa 
to  the  truth  ol  my  theorem  on  thii  aabject,  via., 
that  the  itrongth  of  a  tuba  (where  tha  thickneaa 
ol  metal  btan  a  amall  proportion  to  the  radiua  ol 


IW  tha  faith  that  ia  in  ««.  Tha  diagram  repreaeuta 


taken  aa  lin.  Suppoaa  thepreanreto  be  appLei 
IntamallT.  and  that  P  r^reaenta  the  praaare  per 
tqaan  inth,  tba  directjon  of  tha  praaaiire  at  any 
print  win  be  repreaented  liy  the  tadin*  at  that 


therefore,  repreae    . 

oomponenta.  Now,  without  making  use  of  the 
oalaaloi  for  finding  tha  mm  of  all  tfaeaa  premrea, 
-  can  divide  tte  inner  drcnmterenoe  into  inches, 
alao  the  diameter  into  inehe*.  Having  done  ao, 
draw  a  teriea  of  triansIeB  for  each  inch  in  the  lemi- 
oimmf erenee ;  than  it  will  ba  fonnd  that  tha  ran 
of  all  the  BA'i  1=  the  nm  of  alt  the  CA'a ;  alao, 
that  either  of  thaae  bqhw  ia  equal  to  BC  mnlliplied 
by  the  nnmber  of  inchea  in  the  dianeter,  or^  x  d, 
that  is  to  ny,  the  aum  of  the  vertioal  preeaurea 
tending  to  aeparate  tta  two  halvea  ot  tha  ring  — 
pj,  or  half  that  amoant  at  each  end  of  the  dia- 
meter, ot  tha  atrain  on  the  tube  at  any  point  will 
be  the  preieura  per  aquate  inch  in  the  tube,  multi- 
plied by  the  radiaa  in  inchea.  So  long  ai  the  tuba 
la  perfectly  cylindrical,  the  tonaion  at  any  point 
iTJII  alwara  be  at  right  anglaa  to  tba  diameter  at 
that  poiat :  but,  in  the  caaa  of  an  oral  tabo,  there 
would  be  a  "bending  moment":  in  thia  caaa, 
therefore,  comi^tad  platea  would  odd  greatly  to  the 
atraagth  ;  but,  in  the  caaa  ot  the  cylinder,  the  ad- 
vantage of  conngating  the  platea  Ia  not  ao  apparent. 
If  the  tube  were  made  of  aome  inelaatie  material 
auch  aa  atone,  which  would  bi«ak  with  a  tenaion  ot 
0  lb.  per  aqnara  inch,  and  suppoae  (  ^  thickneaa 
of  the  tnbe  m  inchea,  Cf  will  be  toniion  required  to 
bnratitat  any  aection  .-.;r  =  Of  orp  =  —  iritich 
givea  ni  the  preaanre  required  to  buist  a  tube  mads 
of  inelaatie  material.  Iron,  however,  ia  an  elaatio 
material,  and  the  atraioa  will  not  be  tba  lame  aa  in 
the  laat  caae.  Or,  to  make  it  more  clear,  anppoae 
we  connder  tha  tnbe  to  be  made  up  ot  a  aenee  of 
ringi  ot  Indiambber,  the  inner  liagi  will  I>e  moro 
atrainad  than  the  ont«r.  Now  it  ia  a  law  of  elastic 
bodiea  ttat  it  wa  have  two  atripa  of  elaatic  material 

different  lengths,  and  each  ia  extended  lay  on   i£  book  itorm  on  the 


"^-«(^£>  +  i-:£^-"•) 

Tha  fame  aariea  conld  ba  obtained  b;  expanding 
log.  f  1  +— )   by  Ta; loi'd  thaoron.    Nowitwill 

be  aeen  that  ao  long  aa  t  ia  leaa  than  r,  the  ama  i* 
oonvcffgent,  and  whan  t  ia  mud  amallar  tbua  r,  fn 
itutance,  if  t  la  (in.  and  r  Uin.,  tha  iriiola  d  the 
aetiea  after  the  orat  or  aecond  term  may  t>8  omittadi 
the  teima  being  too  anall  to  affeot  the  teanlt,  haoEe 
tte  eqaation  will  dUFer  but  Uttla  from  p  =  -  win 

other  worda,  thebonting-preBaaTa  win  vaijafanoit 
directly  aa  the  thickneii  of  tnba,  ao  long  as  the 
thicknaM  ia  oouaiderably  teaa  than  the  ndina.— 
M.I.C.B. 

[11236.]— Haad-Pomp.— To  THOluBHASia.- 
Many  thanki  for  drawing  of  pomp,  Thia  leoat 
more  eaaily  made  than  that  ao  kindly  aent  by 
"  Sunlight.^'  Will  T.  H.  be  ao  good  aa  to  give  laa 
the  beat  aize  to  produce  more  effect  witnont  tat 
mush  exaitionlwuig  □GCcaaary— i.e.,  apumpwhiik 
can  ba  eaaily  used  by  any  ordinary  peiaon  withoU 
fatigue,  and  which  will  throw  tnna  aix  to  eigbt 
golloDa  a  minute,  3Stt.  high.  The  meaanzemBi&l 
require  would  be  lengUi  and  diamatei  of  tack 
tube,  and  I  should  be  much  obligad  for  datailaol 
the  top  part  through  which  the  plnngar  joaeel,  W 
aa  to  make  it,  aalpnaumeit  must  ba,  quite  walci- 
tight.  I  iatand  nxing  the  pomp  inavle  an  ima 
bucket.~H.  B. 

fil2S9.]-Tlie  aatlo  of  Inanla  to  WalgM. 
—Thia  qneation  aeenu  to  originata  from  tba  emt 
of  tnppoaiag  that  Inertia  it  a  tea*.  laacliB  ii 
merely  the  name  given  to  tha  incapahili^  of  nattK 
to  change  ita  own  atata  of  motion  ot  taak— TDt 

TiBOHUV. 

[11306.1-DaIIoate     Teat 
atranalh.— What  teat     ■ 
Bible  with  the 

ia  poaeible  to  tc .„  ,       . 

poiB  tba  aphygmograph  wonld  give  tha  Ml. 
becanaa  most  tmatworthy,  reanlts,  showing  aa  il 
doca  the  forco  and  frequency  ot  tha  haart-beata.- 

[1130S.1— Nfckal-Platinr.— What  ant  «(  a 
showar  of  rain  was  it  that  tnned  nioU-plalag 
' '  black ' '  V  What  waa  the  localiW,  for  thera  asat 
be  some  canse  for  ao  remarkable  an  effect  }— 
J,  T.M. 

[14313.]— Qreen-Branaln«  Iron.— Hurt  arc 
mauT  recipes  in  back  volumes  i  one  wtucli  latj 
periiapa  euit  on  p.  228,  Vol.  XXXI.,  a  radpo 
which  will  probably  be  found  in  earlier  vDlumear 
as  I  Sad  it  has  gone  the  round  of  the  EW^  aad  ia 
quoted  in  a  well-known  book.  I  anppoaa  it  to  be  * 
good  one,  tharefore  ;  bnt  do  not  know. — E.  0-.  Jt- 

[11327.]— Portland  Cemant.—I  eunot  fi** 
your  correspondent "  Ob  "  tha  method*  of  analjsC 
Portland  oeoiant ;  but  if  ha  wiU  gat  Span's  cala' 
logos  of  booki,  and  refer  to  tha  woika  on  er~~' 
by  Bflid,  he  will  l>e  oonsnltioit  tba  baa'  " 
-• *-- --ibjeot.— Eaiam. 


'DUOHB        -A.  Bab        lu        .Auuvr      ™ 

What  teat  of  nnrona  aneisy  is  M>- 
apirometer  or  dynamometer  T   flit 

Leit  the  nervous  energjr  at  all,  I  ^ 


I,  represait  the  leogUis,  and  S|  and  S,  repreaeut 
a  ataains,  we  have  the  equation  '  =  ^ 
QW,  anppoaa  the  lunn  ring  to  tw  atratchad  by  tha 
euure,  lo  that  tha  radiua  ia  increoaed  by  a  amall 
lantity  a;  let  ua  aee  what  amount  another  ring, 

...adiatance  x  from  the  inner  aurtaoa,  would  be 

atietched.     The  iuner  ring  wonld    ba  extended 
2t  (r  +  o)  -  Ktt  =  2x0 

the  other  ring  at  x  wonld  be  stretched 

2.  (r  +  r  +  a)   ~  2t  (r  +  «)  alao  .=  27 


apeei^ly  prepared  aaphalton  vatidafa.— 

[41333.]- Plla^mBo•atlaal>oel•tr'•BMa■■ 
— Bepliea  to  this  qnestioa  appear  oa  p.  7^  TsL 
XXV.,  in  the  shape  of  two  separata  leocanmeala- 
tiona  to  apply  to  the  Kegiatrar,  17,  Blmmrtaiy 
aquore,  W.O.,  when  a  pamphlet  giving  fan  ialot' 
mation  wiU  be  tent.-T.  J.  M. 

[44316.]— Electrto  Oong.— Why  not  patta* 
larger  ball  or  a  gong.  If  tha  hammer  alaM^f 
ati&ea  the  amaU  bell Tt  wlU  stiike  tte  largsi,  M 
ot  oonne  may  need  to  tw  heavier. — L.  J. 


.(r  +  r  +  a)   ~  Jt  (r  +  «)  alao  .=  .iT^u  [41393,]-Vermifa«e.— Inxeriy  to  "CLIrotta,* 

ig  that  the  two  ringa  are  equally  extended)  I  miy  pechopa  say,  the  "  WormXahlata"  I  hadi> 

>re  the  sttaine  on  eaeh  are  inversely  propor-  view  were  Keating'a. — LizZIX. 

to  tholengthaof  thacircumfHrauceBor  lo  the  niirim     Tin                 T              iiiiri^ 


therefore 

tiona]  to  the  lengthi 

radii  ol  the 


we  have  s 
X  :  ditto  at  inner  aurfaco  ::  r  ;  t 
when  tte  atrain  at  the  inner  surface  ii 
mum  that  the  material  will  bear  (cull 
gettheequation:Stnunofdngat2  =  - 
the  strain  on  ail  the  ring*  wiH  be 

Tbiscanbeaqoated  topr  aa  before,  from  which  }> 
can  be  found.    I  have  nut  got  a  table  of  Hyp.  toga 

by  me,  bnt  the  axptessian  can  be  expanded 

into   a  aeriea   C    A   -   *-  +  ^  -  -^  -h  Sx.\ 
When  thia  ii  Integrated  and  1  put  to  ir  we  got 


[144O0.]— 

'   Sft.  wide  Irom  almoat  ai^  U_ 

alter  well  scalding  it,  have  it . 

16ft.  square,  fbia  mokes  the  beat  as 

Usually,  in  thia  aise  aereen,  there  an  «nt  ^m^ 

and  invariably  there  is  a  aarie*  of  awkward  tdia 

I  rnnnins  down  from  bottom  to  top  ot  the  aown  it 
eadi  ofthe  aeama.  Tou  can  get  liaen  made  lOtL 
square  without  a  aeaa.    For  tnwqiannt  puiinaa^ 


olean,  and  portable;  alwaya  raadj  tor  nsa;  i*- 
quires  no  wetting ;  so  that  as  soon  as  a  Isetaia* 
over,  the  aereen  may  beiolladnp  andoaniadaway- 
— W.  J.  LaaomBS. 

[11123.]- FhotoKrapUo.— Ton  eta  da  witk  a. 
studio  12(t.  long,  if  you  can  mn  ont  a  sort  of  la«d- 
ing  for  another  3ft.  for  the  camera-stand  to  B>  i*r 
Thera  ia  no  necessity  to  have  the  wtiole  n  th* 
studio  as  wide  aa  the  and  whsra  tha  dttn  Is  Is  >• 
plaaed.    The  studio  could  bs.  My,  ISft.  longinaOr 
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mranld  isTa  timbn,  and  itiil  mska  a  gtadio  toD| 
enongh  tor  good  work.  Tbs  windom  ehould 
l<egut  3ft.  from  background,  and  go  to  the  eod  of 
lu-ga  part  of  itudio. — W.  J.  Liscastee. 

[-14413.]_Bla(itrla  BaII*.— Yon  viU  find  lots 
ol  infonnatiDTi  in  back  namben  ubaut  atectrir 
belli  and  the  fixing  of  Ihem  ;  but  the  miitter  ii  so 
vtxy  aimple  that  it  ii  hardly  worth  jour  while  to 
look  OTer  bMk  nnmberi.  Xo«r  havine  a  bell, 
Laclauchj  cell,  Buttapricha- covered  wire  aud  a 
pnab,  jou  moiit  nrAt  mako  up  jour  mind  where  to 
pnt  the  hell  n  that  it  mav  be  heard  beat ;  thtu 
•ciaw  it  up  in  place  and  briojt  a  guttapercha- 
COTered  wire  down  from  one  o(  tlie  bindius-jcrewe 
and  cany  ft  to  the  line  wire  of  the  cell.  Than 
take  anothca  win  from  the  other  binding-acrew  on 
boll  up  to  thepLace  from  which  you  wish  to  ling, 
and  (aitan  the  wire  to  one  of  the  piece!  of  metal 
in  pu»h.  To  the  otber  piece  of  metal  in  pnih,  con- 
nect a  tecond  wire  and  carry  thig  to  the  ne;trest 
napipe,  toldaring  it  to  any  part  out  of  tha  way. 
Thai,  to&uiih  all,  connect  a  wire  to  the  bindin^- 
•crew  on  the  top  of  the  porous  cell  and  carry  it  to 
thenaareit  gaipipe  and  Bolder  it  t^  it.  The  whole 
ii  now  complete,  aud  witb  battery  charged,  will 
tigg  for  proMbly  twelTB  monllu  or  more.  You 
can  run  ■  aaoond  .wire  in  place  of  gaapipe  mncec- 
tifm  it  ;oa  lik^  that  »,  where  it  is  imi>oeiiblfl  to 
Jein  Bpto  gaiBttiDgi. — \V.  J,  Lvtouteb. 

[M  149.1— Indneod  Oarrenta.  —  The  rapid 
maki  will  produce  gieateat  anrrenta  mnch  more 
than  ths  ebanga  in  polarity  alone:  thii  ofitaelt 
will  prodoee  *wy  Httis   current.— W.  J.  Li2t- 

[Ml  52.  ]  — BaalAlmlaB'  Lan  d.— Q  ur  correipand- 
nx  doe*  not  itate  at  what  ht-igbt  the  .100  actea  of 
■— '  "  ^'----1  abOTS  iHrel  of  ncaroit -■ 


battar.byall  maani, 
— W.  J.  I^cinen, 
[4J1G4.] -Chloride  of  Zlno  Battary.  — Ti 
Mb.  LiNciOTEB. — I  am  aorry  I  am  unable  to  tall 
you  bow  to  make  the  chloride  of  linc  call.  I  havi 
not  made  any  of  them,  and,  in  fact,  hare  not  aeec 
one,  that  I  can  juit  noir  lemembei.— W.  J.  Lui- 


[11175.]— Violin- 


-In   I 


a  a. 


fart  of  landsc 


might  be  made  from  lowest 
3  uniible  all  waler  to  be  dia- 

, ,   caru  ahould  be  taken  to  place 

dl  of  aluices  below  level  of  loweat  point.  For 
Sooding  another  channel  could  bo  made  from  river, 
ftovidad  with  iluicea  placed  upatreom  at  a  aufG- 
dat  hnght  above  land  to  enable  the  K';iter  to  flow 
Mto  Iho  land.  Shoulil  the  topographical  poaitinn 
pnrnit  inch  worka  as  1  have  pnipoipd  buiaj;  carried 


._   ...._     ^iiioal   n 

lltdDg  the  land  from  water,  andl  abouU : 
awmble  engine  and  coutrifDRal  pumpasthamott 
dtdive  mean*  of  raikiog  the  water:  it  alao  remaina 
labs  aten  whether  the  land  cauld  be  flooiloJ  at  will 
•tillatasona  by  a  channel  f rom  a  hij(her  part  of 
fta  mer.  If  not  means  must  be  provide  tor 
(Upag  op  water  alao.  For  rice- culti  ration  it  will 
■at  do  merely  to  Hood  the  land  and  form  a 
<mnnt  pooL  A  coiutaat  stream  of  water  ia 
nqnind.  Windmilla  could  be  uied  to  advantage, 
•Injs  provided  that  tbcrc  is  suflideot  wind  at  all 
teas  to  work  tliero,  add  naturally  they  would  be 
Ai^er  than   iteam-power.     The  most    eSactive 


but,  before  1  commanced,  I  read  up  what  booka  I 
could  pt— vii,.  "Skatcli  of  the  History  of  the 
Violin,"  "  The  Violin."  by  O.  Hart,  "  Otto  on  the 
Violin,"  Q,  Dubourg's  work  on  the  Violin, 
anil  all  the  information  I  oould  gain  in  other  ways, 
and  I  iind  the  making  of  tha  vialia  very  pleaiant 
occupation,  and  enjoyed  it  much  mora  than  buying 
one.— E,  P.  ADttBEB. 

[441;t.]— ■leotilo  BattaiT.-I  am  afraid  it 
wonld  be  more  mnble  to  cany  the  battary  and 
bona  kieblng,     A  mngiieto 
luhad  an 


ii  form  ol  batter;  would 
a  boi  with  a  amall  iuduetion-coil, 
and  from  it  wires  carried  to  tha  hona'l  month,  and 
connected  to  the  horse's  tongue.  The  moment  the 
hotae  commenced  kicking  the  ana  oould  be  pusboil 
into  the  cell  acd  withdrawn  as  quickly.  Tlus  could 

the  foot  with  a  spring  to  keep  lever  always  up,  and 
of  course  battery  oat  of  action,  and  then  pressure 
from  the  foot  would  dose  circuit  aud  keep  it  closed 
as  long  aa  wanted  :  then  the  removal  of  foot  would 
break  ciicuit.— W.  J.  Ii&xcuzzn. 

[1IIS9.]— PieMviro  of  Water.— The  prosjura 
at  Iho  foot  of  a  column  of  water  is  proportionate 
to  iti  bright,  and  tha  height  in  feet  multiplied  by 


inch  for  water  a 

', 

thrrcfirco.  the  prea 
■iHl  =  a-oiHiJlb., 

due  to  six  fott  head  =.  0  » 

to 

uie  foot  =   Villa.,  ond  t 

-13i7 


■oailli.      llai  "G.    J.   U." 


lively  use 


anta^e   over    any    syatem 

ft.   f  should  give  the  pre- 

•  to  the  Nofia ;  bnt  wbem  the  lift  is  of 

rabla    depth    fcnce-inuapa    are    the  most 

k  If  Ur.  Bond  likas  to  ainartiie  hia  addicas 

h  tka  Sals  Coltmn,  I  ahall  be  happy  to  give  him 


(reply  I1IS9,  p.  GO;i).socn  the  extract  from  "  Mon- 
tsigue'B  i^asayg."  wliicb  heads  the  Letter  coliunu 
eviTy  wttlt : — Oaki-vm). 

[1II1I0.]— SprinKMattreaaea, — I  have  uied  tor 
many  years  tho  ordinary  ■'n.-rrmi."  coilod  springs, 
with  hail  top-atuQiug  ;  and  also  the  "Excelsior" 
patent  {sptiug- chain)  mattTeis,  m:ule  by  Chorltoo 
and  Dugdale,  Mouchoater;  and  I  havo  oiamiued 
■averal  others,  iucluding  the  "  wire- woven  "  ones. 
I  give  tha  decided  prutorencs  to  the  Excelsior,  as 
the  easiost,  cleanest,  lightoat,  and  most  durable  of 
beds.  Tliore  i>  perfoct  adaptability  to  the  form  of 
the  sleeper,  and  it  is  witboot  hillockg,  and  without 
that  doproision  in  the  middle  of  the  bed  which  so 
often  rolls  the  two  cccupanla  into  too-cloae 
proximity  to  each  othrr.  It  is  made  on  a  solid 
pi(ch-i>iue  frame,  to  fit  any  sited  bedstead,  or  com- 
bined  with  an  iron  bedstead,  in  which  form,  instead 
of  being  one  of  the  moat  cumbrona  articles  of  for- 
nituru  In  a  bonee,  it  is  one  of  the  most  portable; 
and  occupies,  when  not  in  age,  laseBtora-room  than 
a  dothetmoraa.  No  palliaasea  nor  feather  beds 
ahould  be  oaed  with  the  Eieelsior  mattresses — 
only  a  thin  hair  or  wool  mattresi-  ladead,  a  friend 
of  mine  has  banished  even  that,  and  prefen  two  or 
three  pairs  of  blanketa  folded  to  size  of  mattcesa. 
and  laid  thereon  witli  a  singla  piece  of  (elC  carpet 
interposed  to  receive  the  triolion  of  the  sptings. ' 
Tha  top  blanket  is  periodically  washed  (no  trouble 
in  a  washing  machme),  and  rttaid  at  the  bottom  ; 
thus,  ag  he  triumphantly  explains,  "**^"*g  a  "  per- 
fect bid,"  from  Uie  luxurious,  hygienic,  eoonomi- 
cal,  or  housemaidieal  point  of  view.  To  inralida,  ^ 
beil-soien,  which  are  due  to  constant  preasure 

prominent  partg  of  the  bodr.  are  almor*  ' ' 

on  such  a  balmy  coach,— 


&0.,  led  ma  to  believe  I  ahonld  be.— W.  J.  Lu- 

[41503.]  —  Bemorlnr  Old  Iiacanor  from. 
Teleaoope.- Take  the  telastope  to  pieoes,  then  get 

aome  apirita  of  wine,  and  having  heated  the  parts 
ag  hot  aa  you  can  make  them,  so  aa  not  to  be  un- 
bearable, rub  off  tha  old  latqaer  with  a  cloth,  or  a 
tuft  of  ootton-wool,  dipped  in  the  spirits.  Ton 
may  have  to  warm  the  aereral  parts  over  and  over 
again ;  but  this  ia  the  easiest  method  you  can  adopt. 
After  removing  the  whole  of  the  lacquar,  then 
cl^ao  and  llaiih  ia  the  ntnal  way,  andlacqaer. — 
W.   J.   LutUSIRB, 

[44505  1— O.W.B.  Nairow-aanse  Bnaitiia*. 
-lean  add  a  faw  more  to  "  B.  P.'a  "  Ustol  7ft. 
express  enginaa-loS,  IGl,  103,  164,  165,  112T, 
ll-iO,  1130,  1133.  with  cab,  no  dome;  472,  178, 
4T9,  with  cab  and  dome.  AU  fitted  with  Sandan' 
vaennm  brake.-N.W. 

[44.5a5.]— O.  -W.  B.  Bsrlnaa.— Cylindara,  18in. 
by  21in.:  cylinder  oentrea,  3ft.;  thicknaii  of  ey- 
lindera.  \m.;  staam-poita,  Ilin,  by  IGm.;  exhanat- 
gwrts,  3)iii.  by  lUio  :  length  of  boiler,  lOft.  Gin.; 
inBiJo  diameter,  4ft.  IJin. :  thickness  of  boilar- 
jilates,  7-IGin.;  thickneasof  tubo-plataH,  Jin.  Fire- 
box (onbrdej,  Lowmooc  iron,  length,  Gtt,  4in,: 
breadth,  4ft.  Firebox  (inside),  copper:  laagth, 
'jft.  ^IJin. ;  breadth,  3ft.  G^in.;  top  of  firebox  to 
enlfl,  flit.  niin.  Qiate  area  heating  surface, 
i33  tquBce  ft. :  tabes.  No.  2.)D  ;  mat^ial,  iron  : 
length  of  tubes,  IDft.  H^ia.  ;  diamotar  oataide, 
Uio.  iDJectors,  two  No.  8;  blut  Srifioc,  QJin. 
Leading -wheels,  4ft.  diameter;  trailing -wheals, 
4ft.  ditto  :  driving-wheels,  7ft.  ditto.  Weight  of 
eugineempty,2^<tims  lOowt. :  fal1,32tDns  10  ewt. 
— Uabstaiu. 

ri4510.]— Interfbranoe  of  Ooloarad  Lfshta. 
— Ilava  not  what  artists  call  the  "  complementary 
colours"  aomethingtodointhisproUomi'  You  Con- 
stantly obserTuthaC  in  a  room  where  groenbUndBara 
used  to  tho  windows,  urtdtbadofalla  upon  the  wall; 
ttuB  is  because  red  ii  the  "  comiilementary  colour  " 
to  green.  And  herein  also  lies  tha  wonder  of  change 
of  colour  ill  "I'tiars'  soap"  coloured  advertise- 
ments.—H.  O'B. 

[44uI2.1— Vamlah  for  Buetal  Iran,— It  the 
artides  are  not  large,  you  a«u  uuko  up  a  ramiah 
that  will  staud  lur  a  lon^  lime.  First,  nso  a  mix- 
ture of  French  poliah  aud  vcgatablo  black ;  let  this 
dry.  and  paint  over  with  any  tuld  drying  vanish. — 

\V.  J,  Luil^AJTTEB. 

[44.)I3.]-Oeafne».-Be  it  obaerved  that  the 
auiliphono  is  of  no  use  to  any  ono  who  has  lost  his 
natural  teeth.  Will  any  clover  fallow  invent  a 
something  to  be  held  to  the  tcmplo  or  the  forehead, 
whose  nervea  often  retain  their  sengibility  when 
those  of  the  ear  have  beconi'i  injiirodi'— II.  O'B. 

[44,i23.]—DrlvlsK01oak for  Telescope.— You 


:lock-ti 


11  for  c! 


ough  b 


yius 


[I4«W.1— Xon  -  Oondnotlnr  KftterlRl  for 
4n«s. — I  diosld  think  pumice  wonld  be  the  beat 
■nrial  70a  mhU  use.  Asbestos  would  be  better, 
tat  ths  OMt  wonld  be,  perhaps,  too  gTBit ;  pumice 
htkM  toall  mold  be  the  most  eifeotive  material 
]W*Ba  get  at  an  cndinsry  oost.— W.   J.  La»- 

[4M60.]—EcMma— There  has  been  mnch  writ- 
mahout  the  methods  of  curing  the  eczema,  meu- 
''~  sdl^  "Carlo";  but  there  hag  been  no  mention 


a  effected  by  this 

tMncnt ;  any  chemiit  will  make  it  up  for  you. 
Ihta  is  one  thing  that  should  not  bo  overlooked 
haasH  of  aiaema,  and  that  is,  tbat  very  often  it 
ni|rtddafthsaeiema,you  get  aomething  woraa 
B  (xdiaBia.  I  know  a  caiao  (a  doctor'a  daughter) 
h  1^1^  when  the  ecsvna  BOeg,  sonvulgiong  come, 
■ilUt  aUMMtion  baa  takan  plaoe,   in  spite  of 

atnatMoit  BiBonio,  &o.,  «.,  all  giving  same 
;iattat,  Uths  sesanut  is '<  Carlo's^'  que 


not  now  being  manufactured.  That  most 
to  bo  rocoinmendcd  for  use  in  a  aick-room  is  cer- 
tainly the  patent  woven  wire.  They  are  cleaner  ; 
vermin  cannot  get  in  and  live  abont  them.  They 
are  very  durabla,  and  much  cooler  than  tha  old- 
faahioned  hair  or  wool,  easily  put  together,  and  just 
as  eoflly  packed  up.  It  after  nsiiig  for  aome  time 
ther  get  a  little  slack  in  centre,  jost  tighten  up 
with  key  that  is  eeut  with  each.  Another  great 
thing  in  their  favour  ia  tha  price.  For  a  4tt,  Gin. 
about  nOs. :  but  this  variee  according  to  the  busi- 
ness-place yon  may  go  to.  I  use  one  with  only  a 
double  blanket  under  me,  and  feel  nnt  the  leaat 
inconveniouDe. — FunxiSHiaa  Sauhiun,  Liverpool, 
[4 1497,1- Bleotrlo  I^mp,— You  cannot  at  pre- 
sent do  all  you  wish,  but  in  a  very  short  time  you 
will.  There  must  be  a  lot  of  improvements  made 
in  Faore's  condensar  before  it  wdl  became  a  sale- 
able article.  I  have  made  a  UDmbcr  of  experi- 
ments with  different  forms  of  condeDser,  bat  at 
present  hare  not  bean  at  all  so  satisfied  as  the 
glowing  aecoDnta  of   innnmarablo   foot-ponnds ! 


soe  that  the  tan- 
gent screw  is  so  driven  aa  to  more  the  telescope 
exactly  round  in  24  houti,  I  have  seou  telascopea 
driven  with  all  sorts  of  primitive  movements,  that 
really  did  tha  work  very  well  indeed.  It  will  be 
mugh  simpler  for  yon  to  drive  a  taDvont  sorew  than 
to  put  a  toothed  wheel  on  bottom  of  polar  ails.  A 
movement  with  good  sjtring  can  be  converted  into 
a  driving-clock  with  but  little  trouble.— W.  J. 

LtMCUIEB. 


objectiong  which  "J.  3.  C."  has  brought  forward, 
and  I  am  of  opinion  that  "J.  S.  C."  ahould  have 
studied  tba  book  before  writing  his  qtieriea.  I 
protest  also  against  the  astoniahing  gratuitoua 
oasuDiptiong  disguised  in  the  form  of  i^aestioos, 
~"  '  ■"  '  "   " ienlifio  spilt,  brings 


whidi  "J.  8.  C.,' 

forward.    Even  If  evulntion  from  prinutiTa 

rial  Is  going  on  in  the  same  manner  now  as  always, 

that  doea  not  mean  that  a  regular  seiiaB  of  forma 

lite  "ought"  to  appear,  without  gaps.    The 

'-- of  an^  one  form  of  animal  meoiu  limply 


aeries  of  previous  favouring  or  allowing  ci 
atonoea,  geogiaphical  or  otherwiae.  The  nun-et- 
istence  of  intennoJiate  forms  means  simply  that  at 
some  period  the  race  of  animals  which  would  have 
led  to  Buoh  forms  became  extinct  tlirongh  un- 
favourable conditions,  or  were  stain  in  the  straggle 
to  exist.  Cut  down  a  primmval  forett,  and  an 
eotirelj  new  vegetation  immediately  springs  up  in 
its  place.  Eidude  cattle  from  a  heath,  and  tieea, 
formerly  kept  down  by  the  oattlo,  spring  up. 
All  forms  of  life  war  witb  each  other  and  with 
tbemaelvee :  the  etrongest  conifuers,  and  *ha 
weakest  are  annihilated.  Why  wondtr  at  gaps'' 
"  J.  S.  C."  says  that  fieah  evolution  ought  to  aup- 
ply  all  gaps.  Aa  wsU  might  you  aipeot,  in  tlia 
case  of  parallel  rooks  of  aoldien  oharging  tho 
enemy,  and  each  man  keeping  the  same  pace 
throughont,  that  gaps  in  the  btSnX  rank  caugad  by 
the  fire  of  the  enemy,  would  ever  be  filled  np.  It 
a  decree  went  forth  te-moirow  to  alay,  asy,  all 
dook^a  in  tha  world— whiA  is  noite  poasit^  to  be 
dona— we  should  •«•"  J.  S.  0."  aghast  that  svo- 


io 
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l|.>n  <\i>\  i»>t  lioiiitilixUlf  lilt  U11  lliu  R"!'* 
Hani,    Kkhkv. 

iii.vJ.>l|  BMttiiry  for  Bleotrla  Kotor.- 
n>  ni>t  iln<i<n>l  itltnuntlinr  irprai  Ui*  iiuml»r 
111    iiiii   iian,   liiil   nlhi  iin   (fi"  «l(ii    oE  nluoti 


■lt,U>>(  »  wliii'l  linTlii^iKiiiiinlHir  of  iinBL._  ._,  ... 
MVut  (.iiiri'lpi'tiH..|i«uiir.ti.  Ml  nciiiiiKwl  aa  lo  (llu 
n  ■li>iri.  Iitil  •IniiiK  iiiill,  I  Iwvn  fllMtiii-luDturii  i>[ 
Ihin  lln.l  iliHl  wirh  v«ry  wull  liulunl  witb  low 
Uitlnrjr  iwwnr,    lliiiiwii'n  nnil  ( Iran')  cull»  am  tin 


(«lt>«ill  iMt  i)uUii  M  li>ii|(  u  thn  Ibioknrnnes, 
ti<«)i|M  fiililinit  •■>  liiunh  iiuliir  niul  v*c'i''>K  T 
hrilxr  UiMi  IbB  Ihlok  tiiii<ii.  I  liavn  hirl  all  kiuili '.( 
kaua,  bui  fMtti  (Iw  thill  ihiim  Inr  iiij'  uwii  uic, 
4lltH>UKh  ini*  iluM  uot  Min  In  Int  mnfbailj  w»  the 
IliiiiHor  num.  If  Iha  fioiil  li'imn  nra  i.obroiiiiitir, 
11i«u  fbfj  <wtiM  Im  OHul  (iir  t>kinK  plmtoirT'ipbi. 
LpI  m*  kaiiw  bun'  tlie  fmnlii  AM  n<im|ic»()d,  aoil  I 
WllUl  now  l<<ll  viiu  tha  bnit  matliid  of  mini;  thsm. 
— W.J.Uhu'avtku. 

l(l.i}>.).1  -Mataor  or  WlutP-Uoit  pioUibl; 
Tkiu  uw  Ua  Inuk  1p(C  l>y  «  luataor  tliat  liul  juit 
Ml<(.<.lnl  b«(iv«  vou  nnw  Uia  light.  Moat  tugo 
luMMts  Imtii  k  kiuil  ut  plioipharuioeiit  IriLck.  I 
lUTH  MnwtuuH  •Mil  H  li.'kutilal  liDti  ot  phosplior- 


[4U3l.11-BlMtrla  OoQtaot.— rnniiit  ms  to 
ttauk  "tlaiilkfiht"  HiiU  Mr,  FInyd  fot  thsir  adviae 
fmtliufitHtiaui  with  n^tunl  to  m;  mnuiiiai;  and, 
in  Konror  to  '' SuuUftht,"  I  ihautd  be  glul  if  he 
iroulj  iudimi  me  whnt  qtiUity  gold  be  would  lug- 
BMt  (or  tb«  DoutAi't  1  22  ttnt  gold  bejog  nithei 
K>ft,  I  uu  AJnid  it  wjuld  ihon'  aigas  of  t/eat  in  & 
■ibod  lime;  t>.  Il\  huiI  15  c&ral,  of  coune,  would 
b«  man  aubj-vt  to  oiiJati>>u  ;  but  oie  they  likely 
ti>  touve  btftt«r  th«ii  plitinum,  which  ia  gononiily 
undtntood  to  bo  to  uiiau>ce|itible  to  the  action  of 
ktm^phan  kud  bakt  ?  Mr.  Floyd's  euggestion  (if 
I  undantand  it  c  ^rrrctly),  tint  my  aeconimiy  dock 
•ihouIJ  h>Te  m  peululuin,  itnick  ma  u  riither 
ciuiou*,  u  in  kit  my  eiparienec,  which  I  confesa  ia 
but  amidl.  I  hm  ueTerbeudid  noraeen  k  aecoud- 
vy  cl>)ck  with  ft  pendBlam  which  hma  bera  worked 
bT  a  pcinuuT  clock  (tbkt  U,  %  wconduy  dock 
which  only  nctirei  the  tnunnt  every  minute). 
Cumot  lb.  Floyd,  who  wemi  to  know  aometJuDi! 

oat  iH  two  ot  tha  wry  many  automatic  coBtacta 
that  must  b«  in  nw  all  oth  £agland,  Ft&oce,  and 
mutT  othar  dliea,  abounding  in  electrical  icieB- 
titai  Than  Doat  ba  a  tot  o(  diffeceut  reliable 
Cttitacta.  Tha  machauiam  ot  any,  no  matter  how 
rmmplif  tod,  would  not  dabsr  ma  from  trying  th«c 


:m^U:.1— GanaliuiLa.— t  think  I  may  lay  I 
naod  to  ba  Tan'  Miocaaaf  ol  with  ny  gMaoinim  and 
c^ary»aihLiiiaa  Sjwen,  atlaaat,  aopao|>le  BMined 


1  pot  them  into  pota 
1  wdl  watioJ  thom,  putting  the 

tS7. ""'' 


,  cut  them  back  . 
ruw  daya  bafars  remonng  them ;  {c)  ihoiten  the 
[got*  with  u  ahaip  kuifo.  Water  ttiem  after  pot- 
ting them,  hot  afterward*  keep  them  dir,  and 
\iM  the  laavos  flatt  don't  water  them  till  Hacch. 
aoou  aa  tbey  begin  to  ^row,  turn  the  pota  on  the 
aldu  to  keep  thatnoVy,  and  ai  the  >euon  adTaneea 
put  them  under  tha  aheiter  ol  a  tree  tiU  tbeie  ii 
ilaoger  of  froat,  then  bring  them  in.  It  you  mind 
tbia,  aiuiC«M  la  certalu.  I  have  kept  hundreda  of 
Quttioga  and  old  planta  in  ordinary  gnrden  frames 
during  the  winter— eren  when  theie  waa  2U'  d1 
froat,  and  have  ae*er  loet  more  than  oue-thtrd  of 
them.  IlemoTa  avery  decaying  leaf.  If  you  spill 
water,  dry  it  up  at  onoa.  It  the  roof  teaks  repair  it 


by  tha  impnlM  given  by  the  making  di' 
not  remain  in  ooutact  with  the  belL  The 


it  does  not  remain 


r«rrf9.1— 0em8ilt.-H  "U.  B."  wiU  ref er  t 
ol.  XXVIII.,  pigK  G3,  also  to  letter  16162.  No< 
14th,  1H7U,  ho  will  find  aoaie  good  infonoation  t 


to  the  preparatioQ  aud  miiing  of  plaatar  of  pahs — 
espuoially  m  the  latter.  Solutions  o(  alum  or  aul- 
phats  ol  soda  (Olauber  salts)  cause  the  plaster  to 
<st  with  great  rapidity,  hut  if  railed  mlh  weak 
~'-'-ne  or  glne,  or  with  a  curtain  unmuoeable 
,  commonly  used  by  atucoo-men,  the  aetting  ii 
delayed  for  time  sufKcient  for  ordinary  workmg, 
Bay  twenty  minutes  or  ao  ;  in  the  latter  case,  the 
"iment  beeomfa  very  hard  and  tough.— B.  F. 
[H650.]-Outlot— Will  the  foUowLng  arrange- 


the  ail  and  water,  B 


a  hinged  door,  C  ai 


igthe  r 


[445 


rubber  ring,  so  as  to  make  the  door  air-tight  when 
abut,  D  represanta  door  open,  and  alluwiug  a 
__  1  i:-yi(j  \^  pasH,  E  is  »  pipe  or  tube  for  conrej 
tniituro  away.  It  the  diameter  of  A 
great,  it  could  be  totally  made  ot  indii 
rubber,  and  etreogthaned  with  ccoiipieces  on  tl 
side  E.  — CaBBOvrTAB, 

445&1.]— Floorcloth.  —  U    "  Friar     Bacon 
.  il  put  hia  Soorcloth  in  a  baker'a   oven,  after 
the  bread  tiaa  bePii  drawn,  he  will  Sad  it  will  be. 
soft  and  pliable,  and  can  lie  opened  out  wit! 

ie  care  without  cracking.    If  an  OTen  caonoi 

be  obtained,  keeping  it  In  front  of  a  hot  Are  will 
do,  turning  so  that  it  will  heat  through  evenly.^ 
FuB^nascco  Salesiuh,  Liverpool. 

[41554.^^HydTomotoT. — This  appears  to  be 
merely  the  injector  principle:  the  water  paaaei 
along  a  pipe  tliiangh  the  vessel,  and  \>  atsisted  out 
at  the  atem  by  a  steam  Injecboo,  much  aa  bilge, 
water  is  somedmee  lot  m  ot.  It  is  not  a  t>ac 
method  tor  very  small  boati,  but  I  ean't  think  ii 
will  be  ot  any  use  tor  large  Iwats,  to  say  nothing 
ot  sUpa.— FAuarn- 

[44559.1-8talnia»  l-rory,— To  "  Os."— "  Do- 
los  "  flndi  that  ivory  caa  be  nicely  stained  br  the 
atmple  application  ot  nitrate  ot  lilver.  thongh  not 
exactly  black.  What  bfl  wishes  to  know  is  the 
rationale  of  the  preriooa  applicatiou  of  a  "lye." 
U,  howarsr,  it  is  found  necessary  (0  gira  the  ivory 
a  wash  in  the  first  initanoe,  whether  a  suboarbon- 
•tn  of  soda  will  do  as  weUy  for  tha  "  lye"  ja  s 
atdwg  liqaor  contaioing  pearlash,  bethinks, 

[44SG6.]— Iron  Core  In  Katal  Tuba.— It  jou 
refer  to  the  braas-oased  iron  tube  treqnently  nsed 

for  comics-polea  and  rods  where  the  atrangth  of 

iron  tining.  It  will  oooapy  much  more  time  than 
the  job  is  worth,  and  even  theo  in  getting  it  out 
yon  woold  be  pretty  m  to  spoil  the  biaaa  easing. 

[1(967.]— BlMtrto  Ban.— Please  oomet  the 
•mr  in  Vbe  8th  hna  of  replj;  on  page  S2T.  It 
(honld  nodthoi;  *'Aiid  tha  wire  that  went  to  it 
Jain  to  the  other  one,  that  i^"  kc-    The  full  atop 

shcaUbeafta"altagethac";  as  it  is,  tha '' 

w-Jlnot  be  aUe * — "—'  '        '      ' 


e  lo  move  from  right  to  Uf t ;  the  hammer  pvM 
stroke  on  the  bell  and  is  than  held  by  Ui 
magnet.  On  the  cirouit  being  opened  again,  &I 
armature  and  hammer  again  spring  Into  tbeoi- 
giojil  positiou  OB  ahown  in  the  akctoh.  — Suvlxoht. 
]— Blaatlng  Bods.- If  there  isany  boH 
manage  " 


enough  with  ffunpowd^.  ifUt 
'a  be  smooth  comparatiToTy,  tlien  nitro-glt- 
a  would  be  best.  You  can  easily  make  aa  A 
fuse  by  possiug  two  atout  copper  wiw 
igh  a  thoroaghly-aannd  cork  (tbeee  beiaf 
>percba  -  covered;.  The  eods  where  that 
project  through  the  cork  must  have  the  oovani| 
1  tripped  off  for  a  |in,  or  ao,  and  a  piece  otvetT 
3ne  icon  binding  -  wire  (what  is  known  u 
jeweller's  binding- wire  is  best}  carried  ooioal  troa 
the  one  copper  wire  to  the  other.  Next  fill  you 
bottle  wiUi  gunpowder  end  aoonro  the  eorfc,  will 
the  wire*  thraugh  it,  in  the  neck  with  sealing-«u 
Bung,  ot  course,  sure  that  the  wires  project  iat) 


the  explosive.  Ton  will  no«r  have  the  tuM  sal 
ohaiga  ready.  To  fire  it  you  don't  need  the  indnp 
tion-ooil  ataU;  but  nmpty  the  batteries  nsad  fit 
the  0^  are  to  be  oonDectad  with  the  one  win 
passing  through  the  cork,  and  when  all  is  readf 
carry  uie  wires  to  a  safe  distance  and  tonoh  W 
remaining  battery  terminal  with  the  other  wirs- 
and  tram  the  fuse,  and  an  ezploeioa  willateaM 
take  place.  Be  sure  that  the  cork  is  thorou^ 
water-tight,  or  leakage  will  occur  and  JOB 
^i.- ......  ^11  #.:i  *-  .--1-^-      c,«^ — ^ — 


(ail  to  explcfie.— ^crwi-iOHT. 
ey. ]— Yellow  0yo.— Probably  aolntioB  * 
angar  or  caramel   might   suit  this  qoeijlt- 


to  tha  wire  that  conneata 

EW"  should  read  as  fal- 

tta  piece  of  wire  to  the  wii? 
with  the  eoal.''~ 


M3«7..— Xlacsne  Ji«ii.— SOB  ean  aaauy  aiss 
Til  biil  III  ismiiiiai  Tha  pas  a^iut  which  the 
acmtt  im  tfaa  aimalaii   ■  u  coatact :  and  fittiag 
ba;i  M  pn  sha^^  job  will  ms  that  the 
pMtm  ihn«^  tk  enals  to  th*  biadia«~  |C*ttii 
It  wiD  ha  ■eas^an  to  alaea  a  pis  lor  ue    with 
..B  wm   to   iteib  acBte\  m  Aal  the  ji«|- 


Fieuch  brandy  entirely 
iubslance,— L.  W.  STiNBKLL. 

[44575.]— Kalt  Kctnuit.— This  ii  moat  » 
fakbly  pieiiared  b;  ootieaatnling  molt  wort  m« 
in  a  vacuum  pan,  or  by  the  aid  ol  a  «teao-kA 
until  ot  tha  proper  ooaiMatsDae.  Halt  arimct  oaa 
ba  readily  pnaernd  in  a  dilntad  atata  if  pnpi 
pracaotions  are  otaarrad.  To  prapars  tfaa  wt, 
the  erased  malt  is  treated  vith  watat  »t  tM*t» 
IWFahi.  tartwohonnor  ao,  mitil  tha  rtarah  tM 
been  ooavectad  lato  daafaina  and  glneom;  the 
liiioid  il  than  atiainad  or'SUand,  being  tMaiaad 
hot  into  hottlea,  which  an  immadiatelj  saeaBalj 
corked  and  tiad  dowB ;  tb«  teparata  botfl«an 
than  eapoMdtoitaam  for  half  aa  honr,  takan  est 
and  allowed  hi  oool.  In  tUa  state  their  mnlnb 
will  keep  perfacUj  good  for  mooths  or  nwa^  hot 
wheal  tfes  eorfc  is  resBoved,  air  enten  ladea  aU 
gcnoB,  and  tha  osdiaary  formeDtatioii  la  at  can 
set  ap— Ik  W.  SxiasBU. 

I      [440*5.]- 

'cnlttooc' 


_^ „_ —  dirty  ptato«-    MjiM 

difficBlty  IS  to  gat  eh— 188117  ««n  plataa,  M,  aflaa 
_.^__  .i_ . —  ^  poialhlB,  I  alwaja oeat 

>  aa  I  daa^UMd  in  <MMn. 

■an  tDgatdinatlaMlrt& 


mraiiiSH  moHAino  and  wosld  ot  soiencee!  no.  sss. 


xpoMd  to  vfea  red  light  for  may  la 
i.  F.  O. 

[t4&SG.]— Deflootlon  of  Xarnetlo  H«adl».^ 
tnppMeuut  tka  wire  iaia  the  m&gnetic  meridf&ii, 
lAt  the  lanKth  of  tha  aoedls  is  21,  ud  thit  the 
llatanea  of  the  centre  ot  tha  n«edlo  from  the  w' 
-  ..  then  *  =  ^'"■'P  +  '^tM  D,   .here  x 


he  (trench  ot  the  carcent,  and  D  the  deflection. 
rhe  aboTB  formula,  is  far  m  wire  *t  iadefiaite 
en^.  It  ii  aiiumed  that  tha  needle  la  Ioqe, 
OmpareJ  with  it^  thickneaa,  and  that  it  is  um- 
ORoly  mienetiied  throughout  ilalenffth.  Tber; 
■  no  ■impla  fonnula  for  the  other  caie.—O.  J. 
3[TSlta,  B.Sc. 

[4*562.]— To  Mr.  -V.  H.  Davles.— The  aclinn 
it  the  Koitu-pedal,  to  whioh  I  andantand  Mr. 
IVaJIia  U  good  enough  to  allude,  is  faiiijr  dncribed 
ji  the  drenlar  he  probably  receiTed  at  the  stand— 
rii.,  it  "controls  tha  vibntions  d(  the  gtrtugs 
nnch  a*  the  mute  dues  on  a  Tioliu,"  that  ia  ' 


a  on  the  bellv-bridgaa,  and  br  acting  as  i 

"-     ■  -  ^-  nontil  allowH  the  ind  bar 

to  slightly  predomii 


1   the  fundamontal  a 


r  taken 


non^{o.  ,..„..,      .  „     .  . 

OMt  beiog  again  iacreased  by  a  further  diLOipiug 
if  the  striogs  cauied  by  pauicg  a  slip  of  aof  L  f«lt 
Mtwean   them  and  the  bummeci,    or,    in  oti 
vords,  by  tlie  action  of  the  Expreasiou  pedal. 
W.  H.  DiviEfi. 

{U&DS.j—PiopeUera.- To  find  the  pitch  of  4 
iroDeller  by  any  suitable  method,  form  a  right- 
(Bfilad  tosngle  on  the  blade  to  be  measured  at  a 
tmn  ndios  from  the  eeutre  of  the  bou  or  shaft, 
rha  lijpotheonM  will  represent  (he  breadth  of 
ibd*.  One  aide  mast  be  at  right  angles,  and  the 
iUmc  panllel  to  the  ceatre  ot  ahaf r.  Divide  the 
kanmfsMtiM  of  the  ^iTen  radius  by  the  side  at 
li^  ■urisa,  and  m  ..iiplyby  tha  side  parallel,  and 
Iwnnlt  wHl  be  the  pitch  of  the  propeller.  The 
B«t)M)d  of  tnuuterring  ths  pitch  and 
nonld  to  out  a  new  one  would  tahu  i 
ipWM  to  explain  in  these  pajres ;  but  tba  whole  thing 
a  explained  \a  simple  terms  in  a  em^l  book  oaller 
"Dnwingand  Rough  Sketohing  tor  Eagiaeen,' 
io  be  had  from  any  scieatific  bDokseller.— -Ebuk. 

[liS^'S.]— DrynesB  of  Skin.— This  is  oansed 
irough  a  lorpidityof  the  eebuceouB  glindi.  Th« 
ipplication  of  a  weak  acid  irritant,  a  oommon 
lemon  cnt  in  half,  and  tha  parts  rubbed  with  one 
If  the  halves  nightly,  and  allowed  to  dry  ou,  al 
the  same  titno  takins  add  drinks,  ripe  fruit,  and 
keeping  the  boirels  open  with  some  saline 
mu-gatiTe,  washing  the  parts  with  cold  water, 
bathing,  and  a  simple  vegetable  diet.  Sulphi 
[nntment  mbbed  on  the  parts,  and  solphr-  '-"- 
nwardly,    it    also    a     good    remedy.  — 

[t4695.]— Dimeaa  of  Skin.- Do  not  taste  beef 
lOT  the  next  three  mnnlhs  ;  buy  a  cake  or  tablet  of 
llie  Tery  best  Fronih  cosmetic  soap,  and  use  it  to 
Tace,  neck,  and  Londa,  with  tepid  water  only,  once 
Uily,  drying  geutly  with  a  Dno  towel.  Avoid  (he 
lue  of  acids,  and  also  wine  ot  every  deBcription  ; 
Inaa  warmly,  and  wear  tine  flanoel  or  silk  next 
tb  ikin.  If  tbese  changes  be  oot  bent-Qciai  is 
ikne  months'  time,  do  not  tamper  with  ycur 
tiMltb,  but  pot  yoQiself ,  as  soon  as  possible,  under 
tfaadinatlDD  ota  olevei  doctor  at  on  hospital  for 
AfafdiMMM.— H.  O'B. 

[MfiM.]— Sawsr  -  Ou  in  Sralna.- Many 
fcinkiftT  nplieeto  this  query.  The  honse  and 
loQDdalions  are  everything  deainble.  The  itenoh 
mitB  lAen  the  plug  of  water-oloaeta  Is  drawn  up, 
md  the  Snsh  of  water  hH  paved,  Ailing  the  vAcuum 
d  pipaa,  np  cornea  tha  ga*  in  qnetbon.  New,  I 
■ara  nad  the  oontainen  leea  to,  how  can  they 
la  kapt  aUua  and  sweet,  and  Uie  pipes  close  to  the 
MrnaF  XI  they  were  waahed  ont  with  lime  every 
3tree  months,  would  that  be  suffident  f  There  is  a 
■naQ  bole  on  the  top  ot  container  ;  this  the  plomber 
ItttUad    Dp;— is   this    correct F  — An   Akxiottb 

[MM6.1— aawex-Oaa.- Away  at  once  with 
roar  itinUng  eloeets.  Beplaco  tham  all  wiUi 
>al**-<l0Mti  of  approved  make,  and  provide  the 
■asD*  of  bh  oommou  flush  of  water  over  the  whole 
)f  tha  Inner  soifoce.  See  also  that  they  are  pro- 
ridad  wUh  the  means  of  ventilation  close  up  to 
!ka  valTa,  and  let  the  ventilating -pipe  be  of  the 
Ala  of  the  full  bore  ot  the  Boil.^ipo.  Bon't  let 
four  plombei — pointing  to  your  neighbonr's  bouse 
taan  example'-penniade  you  that  a  litn.  or  2in. 
lipawiUaffordSDiBcient  ventilation;  and  see  that 
>  toba  of  tlie  eiie  1  have  mentioned  be  carried  up 
tba  ooMda  of  tha  hoose  to  some  three  or  four  feet 
kbon  flia  panpet  without  a  bend  or  hoed,  or  any 
tott  of  oorar  at  all  at  the  top  of  it.  To  remove 
tba  rta&A  jit  existing  in  joor  old  pon-cloeete  and 
tha  aofl-IMM  therewith  connected,  throw  into 
bMB  vUkT  (by  p^lfula  at  a  time)  of  any  solu- 
Hon  that  wtn  anwt  anpleasant  or  noxious  decom- 
PmUm  or  deodorise.  Use  Ccndy's  fluid,  carbolic 
teid,  eUoridaot  lime,  oofTee  and  ooffee-gronnds, 
Aansoal,  or,  indeed,  any  ot  the  nameroaa  ntb- 


Btancea,  simple  or  manufactored,  which  are  known 
to  bare  these  effects.  If  you  doa't  succeed  in  this 
way,  then  ramava  tbe  whole  lot  of  apparatus  and 
■ubBtitute  at  least  new  ol  any  sort  by  all  means. 

J.  W.  WlUUMB. 

[■1459S.]  —  Sewer-CJaa.  —  I  would  advise 
"  Anxious  Father  "  to  have  the  drains  themselvi 
examined,  as  too  freqaently  the  pipes  are  put  i 
without  being  properly  Moured  at  the  joints  i 
sockets,  I  hod  a  case  ot  that  kind  some  short 
time  since.  The  pipe,  at  first  appearance,  seemed 
al!  right;  but  on  close  inipoctioa  I  found  that  only 
the  top  part,  or  about  half'roand,  had  been  clayed. 
If-aving  the  other  half  for  the  gas  to  escape 
penpeate  throDEh  the  whole  house  and  the 
Joining  one:  through  tbe  foundation  ot  the 
parting  wall.  I  would  have  the  soil-pipe 
ventilated  at  the  head,  just  under  tbe  trap 
of  tho  container,  with  a  3in.  pipe  carried  above 
the  roof.     By  the  side  of  the  ehimnej-stack  is  a 

Soodplntafjr  itto  teiroiaato,  and,  it  it  is  possible, 
would  have  the  bouse- drain  trapped  ontside  near 
the  junction  with  tho  common  sewer,  and  ust 
carbolic  acid  freely,  I  shall  be  pleased  to  gin 
any  further  asiiitance  J  can.  either  direct  oi 
through     tbe     E.Jl.  —  Sahitaev      IsapscTOB, 

CltEDITOil. 

[44602.]- Priotlon.— The  relation  one  or  mors 
wheels  bear  to  the  power  required  to  move  t 
weight  on  wheels,  furnishes  an  answer  of— Why 
it  is  harder  for  a  horse  to  move  tiro  loiriea  oni  ' 
hind  tha  other  thaa  one  on  the  other  V  From  i 
years'  eiperience  with  almost  every  desoriptiou  o"f 
vehicle  far  horse-draught,  and  many  experiments 
to  lessen  draught,  I  have  been  able  to  tabulate  the 
follawiug  results : — 

1  Wheel  requires  I    power. 

2  „  „  li         „ 

3  „  somewhat  less  than  U        „ 

4  „  require  If        „ 
Thus,  the  dranjtht  el  two  lorries  would  bo  IJ  -h  H 
=  3j  powers.  Now  to  aigment  the  load  on  a  lorrie 

lorrisirould  add  to  tha  power  required 


halfm 


1)  power 


loaded  one. 


n    ., 

One  torrio  behind  the  other  would  require  3) 
Ihem,  or  }  more  power  than  if 
a  other— tba  reason  boiag  the  re- 
«ii<u.tn>  ui  u  uuuings  on  tboaxles  and  ground  in- 
stead of  4.  Suppose  two  two-wheel  drays  ol  the 
fame  weight  instead  of  lorries  :  one  on  tha  otiier 
would  require  Ij,  powers;  one  behind  tbe  other, 
21  powers.  In  this  term  two  drays  would  re- 
semble one  loirie,  but  with  a  loose  connactiou  be- 
tween them  instead  of  tbe  rigid  platfoim.  lliis, 
and  the  unequal  distribution  of  weight  too  much 
over  the  frcat  wheels  of  a  lorrie  accounts  for  tbe 
diftoreoce  ot  I  power  between  two  drays  and  our 
lorrie.— J.  C1111L1.KS  Sma, 

[4ieD9.1— Harmoulom  Fan-— ConBXOnM.— 
On  p.  G29  ot  last  week's  number,  instead  ot  "  tht 
clarion  and  bassoon  set  need  not  be  voicd," 
read  that  "  the  bassoon  set  need  not  ha  voiced." 
The  tnrm  clarion  wai  nninlentionaUy  put  in,  and 
merely  a  slip  ot  tho  pen.— O.  Pbtxb.  Swansea, 

[44010.]- Can vaa  Boat.— The  canvas  is  bes 
made  water-tight  by  painting  it  inside  and  on 
with  several  oosta  of  paint.  I  should  give  the  first 
coat  with  red-lead  paint,  the  fallowing  onee  of 
either  white  ot  tha  colour  you  want  the  hull  when 
fluished.  The  stem-  and  stem- posts  should  be  cnt 
to  an  angle  to  coincide  with  the  lines  ot  the  boat, 
and  the  longitudinal  ahoald  be  nailed  on 
with  either  copper  nails,  or,  what  1  shontd  use 
would  be  rivets  and  hurra.  This  last  would  bo  the 
strongest  way  by  far.  Whore  the  canvas  is  uailed 
to  the  keel  should  be  all  copper  nails  aa  well. 
When  you  have  everything  finished  a  coat  of  car- 
riage-varnish would  be  found  to  improve  the  ap- 
peaiance  and  at  tha  same  time  protect  the  paint. — 

[11610.]— Canvtia  Boat.— Insed  ordinary  while- 
l«d  oil-paint  with  quite  satistaetotj  losults.  1 
should  thmk  almost  auy  good  paint  would  do,  as 
canvas  is  nearly  water-tight  itself.  To  fasten  ends 
of  longitudinal  latha,  cut  K  rabbet  on  each  side  of 
the  atom  in  which  thaj  can  be  nailed,  so  that  their 
outer  Burtaoes  are  flush  with  that  of  the  stem.— 
J.  Bbowk,  Belfast. 

[4M10.— Oanvoa  Bo»t.— Having  made  two  of 
these,  I  can  nve  "Nautious"  the  benefit  of  my 
experience.  First  procure  of  some  tent  and  rick 
cover-maker  the  requisite  quantity  of  best  canvas, 
say,  weighing  16  aunceg  (o  the  square  yard;  nail 

frame  to  fit  aa  nicely  as  possible,  then 

I  ei^e,  and  whilst  warm,  give  it  a  good 
coating  all  over  with  a  paintbruah.  Let  this  dry, 
then  give  it  three  toata  ot  the  following:  beat 
double-boiled  linseed-oil,  with  snfBcieut  vegetable 
black  miied  with  it  to  about  the  consistency  of 
ordinary  paint,  and  be  yrill  flnd  it  perfectly  water- 
tight.   II  youra  is  a  toldlng-boat  (you  do  not  lay 


which  it  is),  do  not  size  it,  bat  give  it  four  ooati  of 
the  oil  with  a  little  tesi  black  in,  as  then  it  will  fold 
witliout  cracjung-  After  you  have  uied  the  boat, 
before  putting  it  away  for  (he  winter  give  it  a  coat 
again:  thanitwiUlafllforyaars,- M.M.I.So.S.  jjid 
A.8.T.E. 

[44610.1— Cuivaa  Boat.— It  "Naaticns"  hai 
an  opportunity  of  seeing  tha  "oonoes"  used  on 
the  west  coast  of  Irelaind,  aay,  at  Fort  Mageo, 
Valencia,  or  at  the  mouth  of  the  Shannon,  connty 
Clare,  he  will  find  the  beat  eiamplea  of  cauval 
boats  in  tbe  kingdom— some  of  them  -2itt.  to  3Dft. 
long,  4ft.  ta  5ft.  beam,  and  pulling  tout  or  six  oars. 
The  best  coating  ia  well-boiled  tar  and  Stockholm 
pitch,  not  coal-tar  pitch,  laid  on  as  hot  as  possible; 
these  canoes  have  no  proper  stem,  the  toDgitudinal 
latha  are  nailed  ou  (■>  a  small  aomi-circular  pieoa 
ot  wood  at   tbe  foiu  end,  which,  like  a  Norway 

Kram,  projects  above  tho  water ;  the  stern-board  u 
irge  and  flat,  set  with  a  alight  rake,  the  said  latha 
are  nailed  to  it,  and  of  couiie  are  outside  the  ribe, 
which  ore  of  similar  acauCliug  to  the  laths;  then 
ianornddar,  aleeriug  entirely  by  the  oars,  which 
are  about  3iu.  square  scantling  (thiee  cut  from  ft 
12ft.  by  nin.  by  ;iLn.  deal),  rounded  for  tbe  hand, 
and  little  more  than  the  arrises  taken  off.  tho  blade 
being  left  thick  and  narrow.  On  the  Chire  coast, 
they  use  tbe  square  scantling,  with  little  or  do 
faymg  to  make  a  blade,  as  they  have  a  rocky  coast 
to  deal  with.  These  oars  have  a.  cleat  nailed  on, 
with  a  bote  tor  the  single  tb owl -pin,  on  which  thaj 
hong  atraight  along  the  side  of  the  canoe  when  the 

sea  bo»ts,  an<l  wiU  stand  worse  si'a  and  woatlim 
than  large  jawla.  It  is  an  interesting  thing  to  see 
the  men  managing  Iham   with    great  skill. — R.  J- 

[4JG13.]— Hydraiilio  Or^an- Blower.— If  yon 

wont  your  engine  to  work  a  shaft,  yon  must  hive 
either  a  fly  wheel  or  two  cylinders.  But  tbe  beat 
plan  is  to  connect  piston-rod  direct  to  feeder  and 
work  the  valve  with  tappets  eo  that  the  water  is 
abut  off  and  exhaust  opened  before  the  piston  gel* 
to  the  end  o(  cylinder.  Bydraulic  organ-blowers 
generally  have  but  one  cylinder. — E.  P.  C. 

[4461.i,]—Saeh-Wel«hto.— There  are  many 
ways  ot  making  aash-weightB,  and  I  do  not  know 
which  method  is  really  the  beat.  If  "  Cast  liou  " 
has  only  a  tew  tone  to  moke,  I  think  a  tnrnover- 
board  and  ordinary  putterna  would  be  tbe  beat.  If, 
however,  you  are  gomg  in  for  a  largu  quanli'y.  I 
think  the  quickest  way  would  bo  to  make  them  by 
having  inlerchaiigeahie  "  boiea."  and  have  one 
half  of  the  pattema  fastened  ou  a  planed  plate.  By 
having  two  platea  one  man  could  ram  Hp  bottom 
parts  and  another  tha  "  tops  ";  some  makersoait 
them  in  "  chills,"  othen  make  tham  on  end,  and 
cast  in  small  stnples  at  the  bottom  for  the  cord. — 
J.  N.  O. 


lion  in  a  plate  cantaining  a  little  water, 
hoKorer,  to  come  over  the  face  of  it,  oi 


it,  and  here  let  It 
te  or  so  ;  you  will  perceivo 
Lbiorbed  ao  aa  to  just  show 


rest,  until  halt  ..  _ 
that  the  water  will 

itself  OQ  tha  face  of  the  medallion,  making  it  mora 
shining.  When  this  ia  the  case,  take  it  out  of  tba 
water  directly,  f.ilii  the  slip  ot  paper  ronnd  it,  and 
hold  it  between  the  thumb  and  finger  of  tho  left 
hand.  While  this  it  doing  let  there  be  melting  on 
a  slow  fire  some  roU-brimatone  in  a  pipkin  or  patty 
with  a  haudLe,  Aa  aoon  as  ever  a  amall  quantity 
of  the  brimstone  ia  melted,  pour  it  carefully  upon 
tbe  face  ot  the  medalliou,  which  you  may  turn 
about  a  little  that  the  brimstone  may  fiow  over  the 
whole  face  equally.  Place  it  now  upon  the  table, 
and  pour  more  bnmatooe  in,  until  you  conaider  it 
of  Bufllcient  thickness  to  bs  atrong,  and  this  will  he 
about  jin.  When  crystiUiaed,  which  will  be  ink 
minute  or  two,  the  paper  may  be  unlwi(t«d,  and 
tho  modallion  and  its  mould  separated  from  each 
other.  If  a  second  mould  be  wanted  dip  in  watar 
the  bock  of  tlie  msdallioa  as  before,  bnt  mora 
■lightly,  and  proceed  to  coat  again  ia  tba  same 
rf -nj.—Aoosrrz. 


precautions  needful,  as  the  procedure  is  t 
as  for  wax  or  plaster  moulds.  A  Btnp  ot  paper  or 
thin  card  is  tied  round  the  object — a  medallion  or 
tor  instance,  thus  forming  a  shallow  circular- 
1  abouHin.  deen.  Sulphur  ia  melted  iu  a  clay 
or  other  crucible,  allowed  to  partially  cool  down, 
and  then  oarefully  poured  into  the  paper  mould 
upon  the  face  ot  the  coin.  When  quite  cold,  which 
lakea  some  time,  the  solid  coating  ia  enaily 
BBpamtod.  In  copying  articles  ol  silver  or  copper 
the  resulting  sulpbur-caat  has  a  black  surface,  due 
to  a  film  ot  sulphide.  I  have  not  hitherto  micceeded 
in  coaling  these  sulphur  moulds  with  copper,  mj 
einerience  being  that  when  immersed  in  tha  copper 
sulphate-bath  the  surface  of  the  mould  is  rendered 
crumbly  and  friable,  and  peela  ofl.  Tbe  imprei- 
sions  obtained  with   aolphui   will   b«   found  to 
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llti.,.l  Hi,...,  .„.,. [,.I,  i„  w„i„r.   l.i,|„.„ti..«,  .,r  oil, 

»-  w.ll  ,...„lii.,i.  Uiu"i,.',l'ur  ili^nHl.  •l!J,m'"grind 
I'lrl  lit  Ihs  Mirniriiiltufi,  laftiiK 
III.  Thn  i>nimii.mit  parti  r>t  tiM 
(HUM  k  ilna  nffMt.  — CAKI:'J9I• 


'|ll•f;nf•I•UCIaU'■"  CliDutauadTime,'*  which 
hwi  by  Kiiaa  maani  been  omitted.— P^uaui.. 

\Mr.ii.]—aavaiinw  OUm.— There  ii  no  gecrat 
id  tIi>iinUt<rc«iUj,  ftltllBDgh  I  know  that  muif 
woikdi'-n  make  a  great  gecret  of  the  operntiou, 
imrhiip*  Dot  beiiig  airiiTe  tlu.t  the  method  ii  rnr 


>   l>.<lH.»i 


--"  -.  ...i.i  qikii  <pri  lupi.  <!■  K'Nii  H^'-t  Bnu,  wn«n  »!■;■ 
'Iiml  on  Ih"  l>n>i./i'-|Hiir>l>ir,  When  dry,  «pplV 
I'THnli.    I  Ir  )ii>ii.l  al  >,ui!o  with  ibiae  of  Ucnaniti 


4-iir|>nta,  niul  aria  i..  tho  Itaaly  of  bia  roonu.  I 
IIQI  prrJiiituiiiK  he  wjihn  to  Btaid  a  maripn  round 
nwin  mntn,  Ksnerally  Itt 'Jia.  or^in.  Ciettrams 
(■•liiUr'K'-amupisof  pcu-urthi"  glue  uze  :  melt 
III  a  liottle.  Kuxt  |ti:t  a  pice*  nf  nr.  roll  into  a 
ball  Ki  that  it  will  tit  tho  haod  uiceTy,  corei  thii 
witli  a  hit  of  bid  calico  to  make  a  imooth  fMe ;  dip 
tb»  into  the  huc,  and  rub  in  a  bit  of  brown  umber, 
thf  u  KO  aliand  with  your  flain,  working  the  (toff 
light  or  dark  aa  required.  Keep  the  motiDii  nrtb 
the  grain  of  wond  :  when  drr,  ntff  with  poliihai'a 

SlazB,  and  jou  have  a  very  pratty,  clean,  anJ  en- 
nmble  margin  for  jour  room.— Fuunsiiixo 
Sit.vtviv  LiTvpaol. 

[ll'iai  ]— Boiler  Query.— Certainly  a  most 
UDueu:il  thing,  thit  wkic^h  you  deiciibe.  There  ie 
not,  hawcTcr,  in  my  mind,  a  doubt  but  that  it  ii 
cauKii  by  air  in  the  boiler  to  some  extent,  and  in 
addition,  the  steam-pipe,  irhicti  very  ponibly  ii  a 
long  one,  ii  alio  full  of  air.  The  ni«mg  ateam  in 
Uie  boiler  would  oot  iu  any  way  remure  the  air 
from  the  piping,  to  that  us  loona*  the  itop-TalvB 
ia  opened  the  prennre  of  ateam  driveiout  the  air 
before  it,  whi^,  of  coune,  ia  not  condouable,  like 
the  exhaust  ileBm  ;  heucs  you  get  no  vacuum. 
Kot  only  this,  but  the  iteam  itself  in  the  boiler 
moat  be  to  aoma  extent  charicd  with  air  alao. 
Further  atill,  I  do  wot  think  that  the  boiler-prea- 
surea  are  ever  iictuiilly  the  aame,  although,  by  the 
gaage,  thiy  appear  so  :  and  tbia  fact  ioSuences  the 
caae  to  aome  extent.  Your  only  remedy  ia  to  place 
a  atopcock  on  tho  ateam.pipo,  juat  behind  the 
stop-Talre,  uod,  before  ojirning  tho  Stop-Tulro, 
open  tbia  cock,  und  let  the  ateam  thoroughly  expel 


the  attentioD  of  the  driver  ot  tha  aacond  engine ; 
and  it  must  be  remembered  that  the  ataaiii  from  the 
"  pilot  engine  "  it  very  trequeutlj'  blown  down  lad 
lerioualy  obatmcta  tlie  accoud  dtiver'a  view  of  the 
line  and  aign&ls.  No.  TO  ia  a  fonr-wbeela  ooupted. 
"  trailing  bjgie,"  piiBcnger  tank-engine,  den^ned 
by  Mr.  ButoD- Wright.  The  leading  and  drivug- 
whcols  are  .^ft.  8in.  diameter,  the  cylmdera,  which 
are  placed  "iuiidp,''  ure  ITiin.  diomelar,  am)  stroke 
2Uiu.  Tractive  force  therefore  IM  lib.  W<ighl 
of  engine  in  woiking  CTder4ltoni.  of  which  27mai 
rott  upoB  the  coupled  wheeli.  The  engine  ii  &Uai 
th  the  Weatioghouie  brake,  working  o —  — ^ 
)□  block  upon  each  coupled  wheel,  ani 
ia  eagine  which  draw  the  "L.  6:  V.  Weitina* 
nae  train"  at  theGiabum  Brake  Triali  in  Jn&, 
[41':i5.1-OrliidliiB-Btone.— VouT  atone  being  .  llHSU.  In  condu-ioo,  1  may  mention  that  tb 
a  caturat  grit  one,  hat  hard  and  aof  t  placei  in  it,  I  engines  of  tha  claaaw  of  which  I  bavs  prm  tkii 
and  nothing ^ou  can  do  will  alter  it ;  and  it  ia  [rem  abort  dosctiption,  are  jiving  great  aatijJaetinn  In 
iti  origia  quite  uacleM  to  expect  otherwise.  The  ,  tlielr  duly  working.— CLimicn' E.  STBEnOX.Sut 
only  atone  that  ia  likely  to  anit  yoa  ia  a  Ruuom's  '  Coburg-SCreet,  Leicester.  September  3rd. 
"iM"!  .«?*?^*°°«-    This  will  weu.  quite  eq^ual.  j     [4l6i9,]-PanItr   CamnKm   Well-Pt     . 

la  in  It .  [  ramemb«r  curing  apumpol  tbe  aams  fault,  wUdi 
plumber  had  given  up.  I  found  that  by  jsiftiBf 
"'-  —  ■"-  -->  quickly  it  would  alwaya  miss,  ad 


-_.  Have  you  tried  "Uartin'_ 
pnic«ia,  wbieh  ia  very  aimple  ^  There  is  alio  a  pro-  .  I 
i>^a4uaedby  looking-glaaa- makers  simiUr  to  that . ' 
ycni  deacrita,  bat  it  la  not  ao  suitable  for  accurate  ' 
work  Boch  aitheailTeringofmirroTtfor  tbe  lelleotiug  ' 
tftleacopa  aa  the  usoal  or  '■  Uartiu's  "    formula.  ' ' 

I    Wliat  yon  have  acao  ia  eaaautially  tha  loaking-glaas    ! 

I    proceas ScxiiaHi.  I 


bitepsi 
a  Ihroughon 


If  fairly  used  never  geta  into  grooi 
Bsver  Docnr  if  tbe  stcna  does  not  - 

the  material  is  perfectly  hoHiugen 

I  have  invariably  found  they  will  grind  a. 
half  tbe  time  that  tlie   ordinary  natural    stona 
would  require,  and  they  are,  if  anythiag,  a  Lttle 
cheaper  in  first  coat.— SuxUouT. 

[MeiS.j—OoUapeaof  Fluei.— This  formula  is 
not  correctly  print«d.    Itshonld  be— 

P  =  806,300^-^ 
In  the  Gua  belon  as  Ihia  bacomaa — 
P  =  806,300   "-I'l 

— GUTTOS. 

[IIDIC.]— Colla.p«e  of 

so-ioool^-'-. 

Lcqnal  to SOtt. eqiul  to  30ft. 

D  equal  to 2(1. 10  in.. . .  .eqaU  to  -isadSitt 

Te<iualto [<» equal  to  O03L15(t. 

Log. oo;ti25  -I i'.iiR:m 

Log.2'19         0-310U11 

a-M5-tiii 


=  92-3S81ii.  paraq.  inch. 

— Formula  given 


thoai 


lilt  unusual  oi 


kyjQ 


would  then  find  Ibis  i 
disappear.  — Sttsuobt. 

[41iUr>.^— BoUer.— The  cUsiof  boiler  to  take  up 
tlM  least  twoui  i*  a  vi-tlical.  >'or  your  si^o  eugiue 
you  shiTuU  bav.>  a  b>>tl«r  'Stt.  din.  high,  and  l^in- 
dlamtftir:  iutvma!  drwb>:x,  i^lin.  high  and  Miu. 
inaiJo  diinuUr.  Xost  comes  tha  tube  question. 
I  am  stivn)!ly  ajverih*  to  tht'  u*e  of  tire-lubes  if 
«ater-ta»««  arv  at  all  ptaoiiub'.f.  ThiinifoRi,  I 
ahouU  advise  you  t^  Cx  to  the  firebox  crcwu  l-> 
water- tul<<ra.  tithorF'uUoi  .'tJluarj-  pendent  tubes. 
TlieM  >h.-utd  Vt  !iia.  .lianeltr  and  Ijtn.  long. 
Tlk>tvi:  w^v  woi;U'be  lo  ritherscnrTlhe  ends  and 
til  lb.' tubes' with  a  pair  of  thiaiook-nut*;  ihe^nf- 
U>ft  i-rowu  I'-iaj:  d'jhtd  up  a  liltle  will  teikJ  to 
btins  th^  tnbf-i^hls  toA'thtft  —  and  in  aJdi- 
li.>it  a  lirrfUy  .L-  iKvt^-r  tAOuM  be  used.  Theee 
duiwK>;>i.*«v'uUl  .iM'Sy  to  rtthor  a  ivpper  or  iron 
I'.-ili-r.  I  iijt'duu  i:>  ly.  yoadotijt  sjjtlwpteasure 
:iou«-ju<  t.'.Mttjr .  l.ittrithtfTi.-a.  ^'ii^tor.^-Ii'in. 
<tvu  «.-ii:d  N>  »ul>i.-.>-ut  (.'r  any  i<k*sU[o  up  to  y'A. 
V.-u  a»k  th.- tuU- f>'r  JeM<ai-.-ot  lEt#U,<ibi :  lh«r«fo- 


Log.  SOCOOO    i-MHia3.J0 

neaalt  2SIJ2U>1 

EauU  to  P4»-91(s5 
I  must  ad'l  that  I  do  nov  mdeiatand  tbo  thnory  of 
ateam -boiler  trasanrea,  andharcnota  "Fj.irtiai[D" 
at  baud.     Uy  mathematics  are  mcbtly  applied  to 
other  kinds  of  calculatioua. — J.  D. 


[Ma4S.)— Kflw  L. 
— The  Lincaahire  and 
No.  G2',  is  one  of  tha  class  which 
Btructed  by  Sharp,  Stewart,  sod  Co.,  Minchestor, 
19SI,  from  the  deaigna  of  Mr.  Barton- Wright. 
The  engine  is  a  fuur-whecla  coupled  exureii 
en^Dc,    Laving   a    leading   four -w  heck 


On  examination,  I  found  tha  valve  caught  agi 
the  aide  of  ita  gangway  wheaever  it  roae  a  1 .  _ 
higher  than  uioal.     I  pared  away  the  Wood  whaa 
t  rubbed,  and  fixed  a  stout  wire  aarosa  to  prv — '' 
t  rising  more  than  a  certain  height.— £.  F.  C. 

[H649.]— Fanlty  Common  Wall-FtUBL 
There  are  two  respects  in  which  tho  f  aolt  may  lis, 
ar  in  one  of  them.  The  aaotion-jnpe  maj  otita 
small  in  diameter,  for  the  diameter  ii  not  itmtel  ii 
tlie  qoeMion,  or  the  fnult  may  be  that  tho  walN 
my  of  the  valves  is  inmfticient.  Two  valraa  ai 
unneeeaaary.  To  proceed  with  the  remai, 
tentatively,  first  remiire  one  ot  tbe  valval,  odd  bm 
that  tha  remaining  one  has  a  full  waterway.  IF 
after  this  the  pump  does  not  work  w^thetadt 
wiltalmostcertainIyl>c  that  the  luation-pipaiilw 
amall  in  diameter.  If  vou  tatlovr  the  advieet^ 
port  tha  resntt  in  tha  E.'M.— C.  S. 

[liG  19.]— Faulty  Oommon  Wsll-Po^p.-  _ 
everything  else  is  in  good  order,  and  "  n'orking 
Tom"  removes  the  retaining- vulva,  tha  pump  will 
work  all  right.  This,  aftor  2U  years'  tipenence,  and 
at  preeeot  constantlv  working  many  sets  of  pumps. 
\Vo«EisO  Bill,  Soutbamr-ton- 


iethat  tha  lenglh  of  the  pipe  from  Ilia  bottoiaDf 
tbe  well  to  tho  pump  is  to  >  great    At  evary  sDoka 

of  the  pump -handle  you  hiive  to  set  in  mol' 

column  ot  water  JUU.  in  length,  and  the  i 

of  each  a  column  ia  couiidorablu.    Thera  an  abe 
several  IwnilB  iu  the  pip',  and  althongh  we  ai«  Bi 
told  what  ii  the  size  of  the  pip.>.  yet  vrhat^veril 
tbe  fiictiun   must  Lc  taken   into  account.     ' 
force-pump  the  air-chamber  regulntea  the  il. 
and  momeutum  ot  11  e  column  of  water:  bat 
cannot  be  applied  to  a  suction -pump,  and  we 
therefore   bam  as  sliort   a  column  as  roiiib 
M.I.C.E. 


e  an  act 
t<Teril>   f 
Lt.    In  s  f- 

le  iiuitis  I 
bat  tUl  [.  ■ 


uv-ltw  ,11 1^  i:»:.'u,  1 


I'lA'u  i>  Kiutn>  fein  of  gnvte: 
..'.■<«.  ;'.:ir>vf.'rp  will  iwj«i,'l  odd 
.i'.tnivt.-T  of  era;*,  which  sivra 

:  <i  Luv  -.v:      \Ua:iut  aaifaee 

I  •.-<■•  ol  .'  .'eS's  side*  and  tubo- 
:    MVi-iw.   a>  ■.:  y.jLii  l.i;  souai* 


,  T    ...H  -o-    w ™..  Ti- .„.        [41U19.1 -Faulty  WeU-Famp.— Uulais  !■ 

id"iI„^'L^V".?-: '  "S, 'S'  i"  «'■"■.  n"  ;""■•  ^-t^z 

ol  «..  d-  »Li.h  !,»  b...  «••■  „^„,ti.  St.  Soto,  uS"™'p,"i-l. 
cause,  there  are  either  air-leakoge*  at  the  Jai' 
where  tbe  pipe  joins  the  pump' barrel,  or  else  iM 

,™    t„„.  ,,K„i  ,H    1 i.    I  tl""  -"lit.  of  horuonlui  pipe  is  Lot  laid,  as  it  shoall 

,    .,   -         ---15   ^"""""^'"^ 'fS'^' I  be,  with  a  alight  iudiualion  towards  the  weU:sai 

■■ ■;','""^T'/  '^Bl«  I«"'«.."<1  .nauie  b«jr-  ■  ^^^^  eonaequeutly,  ll.cre  is  a  loXm^t  Jsif  siL 

incj.  The  cylinders  era  Urn.  diameter,  and  tha  ,.„ '=  „„  „  f  ,,m,,  ^„X.;,,n  Viik  .  »r.  --[Jilli-  -' 
;^k,  -lan,  /the  coupled  wfiaaU  are  Utt.  diameter  I  P^^^,""  0  di^ 'SroThr.icr'f ™  SSly  SSSt  ^ 
TW  .tractive  ferce  exerted  for  each  p^und  of  ,2u\iatiataTsoU7in  ve^^i^bt  ttS^  ^ 
eltcctive  nrcjsur.  porsquara  mch  in  tho  cylinders  i„„g  pip^  ..^^  ,„,Ld^he  pSiSuJ,  iS3  ~ 
is.  thM,  .i'-i-.L^"  =  lIQ.filb.     It  is  sUted  that,  i  of  to  tha  weA.     II  tbe  pipes  were  ^ht,  lh«  W   r  . 

I-  I  stroke  would  be  water,  tbon  any  air  that  mifl^ 

in  i>iarlic..'.  theac  engines  can  maintom  an  effective  have  got  in  by  leakage,  and  then  a  conUaua 
pressuia  of  aboat  9Slb.,  and  it  will  therefore  bs  atreom  of  water ;  therefore,  iho  case  yonbavsi 
s,..Mi  that  they  possess  cooaidirable  powac.  Ko.  hand  looks  very  much  like  a  faulty  level  in  tk 
t'J:  is  titled  with  tha  WaitingliouaB  automatic  long  pipe,  aa  I  have  menlioued.  Anvthing  Icoal 
btJ.tf,  applie.1  to  tha  four  coupled  wlioala  of  the  do  to  help  you  I  would  do  :  but  tlii  detaili  SP 
rn^iue,  aud  to  all  six  wLeeli  of  tbo  tender.  The  neoessariiy  moogre,  as  yon  have,  I  lae.  ootasn 
annngement  of  brake-blocks  npon  the  engine  has    ,|,e  pnmp  yourself  since  fixed.— ScaxjOHT. 

nvoivcd  some  attention,   from  the  fact  that  eight        ,.,r-|,^     ».    i.        r.     .<  p  ,  - 

cist-irou  blocks  are  applied  to  the  four  coupled  ^  ,"^,-3~fj"^iy ,  ^"?'°f"--;?*^  ""Sf  - 
whrt-U;  that  is,  ono  Kock  to  each  aide  of  each  .  wiUproducetheefttcts"  W  orkingTom  •  deaettt*  a 
wh«-l.  The  m^in  brake-pipo  is  extended  to  tho  ,  vu- :  *and  toowe^.sothat  the  mat»l  wh«p™*  : 
Radius  fnJ  of  this  engine,  and  providad  with  a  "?^'„°  hw"?  '  ""  ,  i,""!  ?°'  ™ough,  oM 
L.W-WP.'  and  conpling,  which  not  only  enables  ,  °°^  thoroughly  dry,  and  blacking  tr-  --•■  - 
Tl-rik..   upon  iL  train  to    be    worked   when  I  '"""i.   '"«  ?"^   "^^'^K    ''"'J  "  on 

■  ^ tbB  gr<jat«t  advou-     '^0'^i,<^'^i  ^":aK<,l  U^ckmg  put  ol. 

— loved  to  dr*w  a  i  Keoer*".'  "»  ™""  "'-'n  '*  required.    I  should  ^ 
.,^  , ..  L_ -_' the  unucioal  causes  of  the  deiecti  ^ 


tbuaplac; 

'    .,v-«vr. '  Tit  •iriror  of  tho  leading -eugiui 

i.i='«:..-i»iecratv-ewo(auy  dangei  ' 

^  w  ^^  ^  J  jaipht.  in  my  opinion,  to  hav ,^--  — 

-}  isni  tl«  3v-DMnoa*  brake  to  the  whole  train,         [4  KViO.  |^— Faulty  CaatlBKi. 

"     ■  •  jl.     ^  K  loiwfimra  the  case,    be  obliged    msiid"UaikingToin''lirst.  *~ 
t   n  .•«**  v.'cT  raluibk  ■tmr-"  in  wkiatling  to  ciiU    petoenlage  of  soft  iron  in 


. — I  ahanld  rs^^t 
introdoc*  a  gMt*  V 
bia    mixtoni  an  ■- 
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alulln.  I&roinclUiedtotlunkthatUit 
a  pipaa  an  aomeKhat  at  fault.  See  tlial 
>  propulr  mixed,  ami  tbst  it  bu  plenty 
ing  in  it.  Mix  tba  blaekonmir  for  Ihf 
gaod  dkjr-wHh.  and  lete>erytLiiig  bi 
b«(oie  using.  There  Bhould  be  s  larp 
for  the  air  to  get  well  »wTiy  from  tni 
sietui,  BDiTiea  that  the  core  1«  b^ 
t  tli&ii  the  core-prict :  it  it  ii  eo  '• 
:nish."  and  so  introduce  jHirlicl 

0  tbe  mould,  which  will  diitributa  thei 
^a  the  metOil  is  poured  in.    Blow  vruU 

1  when  yoo  have  lowered  the  oote  in 
Ai  to  the  rfeekinjf,  ks  that  you  ha 
cening,  and  do  nqt  uae  too  much,  oa 
anil  producea  a  pocoui  outing.  1  mii 
wordB  OS  to  the  malting  ol  the  iron.  1 
dd  of  meltiiigit  thotoo^hly.  Uae  pleut; 
nd  ft  atiou^  bliGt :  tlua  cle&ni  tbe  ir — 

aod  other  impnritio!,  wlooh,  i(  they 
lut  ol  the  alug-bola,  will  liaa  iu  the  la 
c  akimDied  o^.    Sooner   let   the  metil 
too  hot,  and  purge  itmlf  of 


3C  aand,  and  helps  to  dissolse 
a  phoe]>hani*,  auiphur.  ica.  II 
ixm  It  IE)  very  iiijiirioua  to  the  ci  '" 
anoiator  ifl  nearly  pure  ailioa.  Th( 
it  ia  to  scatter  about  half  a  ihovelf  ul 
large  of  ooke  at  lutatralB,  regulated  ac 
the  work  the  cupola  U  doing. — Nioms. 
-Gas  Parlfioatioa.— I  nao  an  albo. 
uer  with  another  ordimir;  one.  Th< 
led  hare  aa  excellent  effect.  The  ilbo- 
le  iiverygood,  bnt  tbrowa  rather  a  dark 
tame  purpoats. — J.  D. 
-AJr-ToBiel.— The   air-Tewel  oi 


d  of  ii 


int  fiOH 


<n  the  deliTer;  is 
able  height,  the  air  in  (be  ait-Tewol 
Eonsiderabty  coinpreaaed,  and  hence  a. 
B  iTonld  atiow  the  Tvaeel  apparentlj' 
of  water.  On  the  ether  band,  on  a  low 
leair  would  be  less  compreaaed,  and  the 
iroiilil  show  appareutly  nearly  full  of 
1  an  air-Tenel  u  placed  ca  the  auctioii- 
Mara  full  of  air,  aa  the  contained  air  is 
.  state  of  aome  little  leonit^.  There  ia 
-'  ■ it  if  the  veaael 


the  air  being  let  i 
-  ■     '  -   ks,  tberi 


-Con  denser  .—A.  ...    _._ 

u  high  at  an  ordinary  pump,  becanae 
'syg  vapour  of  ateam  and  air  present, 
enta  B  mare  than  partial  vaeanm  being 
till,  you  ahoutd  be  able  to  lift  the  eon- 
iter,  say,  12ft.,  if  the  joints  wore  all 
gbt,  both  of  condenaeTB  and  tbe  pipes 
t.  YoDT  beat  way  would  be  to  place  a 
utnp  driven  by  thu  engine,  which  would 

a  imall  task  (which  might  be  of  wood 
■as)  of  BDob  capadty  that  It  would  hold 
B  than  thi<  maximum  cjuaatity  of  water 
7  tho  ongiue.  Aud  if  this  tank  was 
TODud  the  coadenser,  i(  practicable,  all 

Tbe  exccaa  of  water  BUpptied  by  the 
1  be  carried  nff  by  an  OTerflow-pine.  If 
et  the  ooudeuaec  into  the  tau,  the 
uld  be  a  little  improved  by  the  cooling ' 
0  water  on  the  outside  of  the  coodenaer. 


,  but  the  in- 

atha  "  of  an  extinct  molluscous  animal 
le  eiiating  eepta.  The  conicfil  cavity 
chambered  aholl,  and  Qie  whole  was 
tfao  body  of  the  aainal.  It  captured 
meaue  of  olawa  filed  to  tbe  head,  and 
upwards  from  the  bottom  of  thi 


'Battle  Frlnu. — The  inatmctioDS  is- 

">  for  use  in  the  Fbysical  Laboratory, 
nngton,  apeaify  either  ftlne  or  isingUis 
I  acetic  acid,  together  with  glued  paper. 


{M650.1— Steam- Oauje.— It  ia  a  good  plan  ta 
(ill  tbe  siphon  of  the  gauge  at  startjog  with  Cold 
water,  as  it  prevents  tho  poatibitity  of  tha  ateam 
Feaobing  the  working  parts.  But  ia  a  few 
miantea  the  ateam  wD^d  be  Buffieiently 
by  the  cold  tubiug  to  fill  the  bottom  of  the  b«H] 
with  water  at  »  tamper atn  re  too  low  to  do  any 
damage,  aveniappoaiag  that  the  idr  whioh  mat  bi 
imprisoned  above  it  oould  find  an  outlet. — Sinr- 

l«S61.]— H»tr-BpTlnir  of  9«nttTa  W»teh.— 
"  Milo'a  "  expeiianoa  with  hair-ipriogB  i*  evidently 
rather  uoall,  as  what  ho  inqoiros  aboat  is  a  vary 
frequent  oocarreace  with  tlio  general  watch- jobber : 
however,  presuming  **MlIo'*  knowa  whan  tbe 
watsh  ia  in  beikt,  let  him  pin  up  the  spring  ;  than, 
shoald  tho  hair-  apting  cook  np.  take  a  pair  of  fine 
flat-pointed  tweezera,  and  take  hold  of  the  spring 
ctoaa  up  to  the  stud,  and  bend  it  down  gently  uanl 
Qat.  Tbii  operation  is  a  very  ilelicsto  one.  and 
ought  roly  to  be  performed  by  ^  ' 


ork,  aa  good  timekeepiDg  dapen 


tho  adjustmen't  o(  the  bai'r-apring.    I(   "Milo' 
wonld  like  to  know  the  canae  uf  wba~ 


uuuuL,  1  ruuu  uu  pleased  to  inform  him.  There  ore 
many  reaaona,  whiob  would  take  up  conaidarable 
(pace,  and  unleai  isally  neoesaary,  I  da  not  wish  to 
encroach  upon  oar  SditoT'i  leniuicy-  —  S.  B. 
McClkli.au. 

[USS-i,]— Tele^mph  Wire,— To  go  into  this 
subject  fully  would  ocoopy  loo  much  apace ;  but  if 
the  querist  hu  Cullsy'a  ''Talegrapby  "  he  will  find 
much  intOTmatiDn  in  detail  apoa  pp.  22.5.  22S,  and 
303  ;  or  in  Pce«»tf ■  "Rlootndty.'^  p,  299,  hewiU 
find  the  varloua  mechanical  and  chemical  toals.  I 
have  BOmewhere  read  in  Culley  that  copper  from 
Lake  Superior  ii  the  beat  for  telcgrnphio  purposes. 
Auyway,  tbe  purest  obtainable  ahould  always  be 
used,  aa  its  conductivity  is  ao  much  higher  than 
the  commoner  qnalitiea.  —  M.M.I.ScS.  ANC 
A.S.T.E. 

[41667.]— OonnBFtlna  Besda.— It  ia  posaible 
that  something  might  bs  dooe  by  twiiting  the  reeds 
of  an  English  consertioa  to  Bottea  and  roood  the 
tone  :  but  I  don't  think  I  should  like  to  attempt 
it.  A  really  good  BagUah  iaatiumeat,  not  mczely 
of  Eaxtiah  pattern,  soaroely  deaervee  tha  name  of 
"acrenmei'';  but  the  couBtnction  of  the  iuatm- 


[41689,] — Astrouomloal. — "An  IpexperieDoed 

Aatronomei"  haa  good  reawn  to  complain  of  the 
performance  of  his  telescope.  From  what  he  says, 
itaeeniBtome  bi*  prism  mnit  be  in  f anlt.  The 
deterioration  of  the  silver  ttim  would  merely  catno 
a  loss  of  light,  and  would  not  oanae  the  glares  and 
-ays  on  alaraof  which  he  complaiue.  The  com - 
lanion  of  Vega  is  always  conspicuous  iu  a  mirror 
it  this  aize,  and  I  never  failed,  unless  the  moon  wa£ 
'siF  bright,  to  see  the  faint  pair  between  t'  and 
1  LyriB,  with  the  addition  on  fine  dark  nights  of 
he  IhiGD  faint  stars  preceding,  as  shown  in  the 
diagram  ou  page  0^5  of  lost  week'a  E.SI.  As  to  the 
"  '  -star,  the  beila  ot  Jupiter,  and  the  division 
ho  ring  of  Saturn,  tho^  would  all  be  plain 
:gh  it  bia  telescope  were  in  enythtag  like  good 
r.  An  he  appears  to  live  in  London,  if  be  will 
rtiae  hisaddr«B  in  the  "MsciUNic,"  I  will  try 
and  call  on  him  if  he  ia  anywhere  near  me,  and  da 
my  best  to  put  him  right.  He  and  his  friendB  muat 
'-ive  come  across  Bome  very  bad  specimens  of 
iljectors,  or  they  would  soon  becouvinoed  of  their 
.  iwer,  aud  that  a,  6ia.  retiector  ia  not  to  be  oom- 
pared  to  a!iin.  achramatic,  as  I  could  soon  show 
by  an  inspection  of  my  obearving- books  tor 
thou  20  yean  past. — Ciiaiu,b9  Qbotbb. 


UNANSWEBED    QUERIES. 


.  CDmlorRibeof  HodciyoBeliP.  & 

.  HltUaBtloni,  SOB. 

.  iDdigaDlas,  Waa]leaTats.6W. 

.  Smelting  Funuca,  $09. 

,  BmtU  Self -Actimr  Piano,  sm. 

.  Caring  Snath  AiDOriflaa  QMea,  B09. 

'.  Bi'Tf ale  Tuui,  NS. 

,  OilaorTeatlog.auS. 


.  rupua  or  Setr  Qui: 

,  UeaturiBB  Wlndd 

.  CuiUT-o>Ve  Factll 

,  Fiien^T  Bodetia, 


ta.  Sin, 

m  Fan  Blower,  5 


QU£BI£S. 


Wej'i'i-   

DiBmatB  of  ibiviu>«l 
tWDiepaiate  mmaS*,o 


to  bi  SAb.,  to  be  d) , 

. 1  bo  about  iSin,  baUad  tha 

nmT.MmnwJ,  bra  pitch  ahain  ;  tbn  ililiiiig  ■Iwlstii 
bs  driven  tiom  eoeb  and  nt  tha  thi  ahatt  birnltali  ahain 
alio.  TTould  ttbejuaetioabletoneed  the a£ave wheala 
to  60ln,  I  What  diameter  of  taba  vguld  I  eonatavct  a 
fnnie  to  be  ot  anffldent  atrcnslh  T  And,  what  alie  erf 
wire  would  I  require  to  build  tbe  wheeli  o(l— Airiioira 


UI613.]  —  Condonaation  of  Steam.  —  Trai 
"Bualight,"  or  any  otiier  of  our  viilDei!  Raden, 
anB*er  the  foUovlnff  f — I  vant  a  94  horav-pawcr  hi^»- 
pnanrg  envin*  to  woik  at  a  diatanis  of  OOOtt.  from 
tht  boilMS.  WUch  ia  tha  bat  aiia  ot  atom-inpa  loi  the 
aboTiI  whatharallia.  pipe  hi  diameter  or  bH-«ith 
rtgard  to  the  iMit  oondaualiaa  of  ateajn  I~C.  U. 

[W07a,]-ahlld  irlth  Parpstnal  Cold. -To  Da. 
Edaht^ps.— 1  have  a  child  about /out  years  of  afe,  who  ii 
naatly  always  sofferiia  tmm  a  oidd  both  in  the  haad  and 
'—  couih,     Tha^iM  ii   qnita   atoot  aid  h -'-'— 


•hiao  OS  tbe  foUai 
boiLer  mble  for  a  3 
ovliadrical  one  do  wit 
biiokvark  t     Would   ; 


a  ihinlosft  of  havioir  a 
jnffin^^.  How  would  a 
UM  tubes  set  vertiaallr  in 
ii^tiid   a  weid«d   or  a 

'  li^t  on  the 


■abject  would  obUse— 0>a  VFiio 
Caxax. 

[*ie76,J-NewPlTOttoVare«Watoh.-WiUany 
kind  rEader  of  tliB  EviiuaK  MifHiMC  1*11  me  the  bast 
way  tofllanew  pivot  loa  VBi^aiTiiUh  FKHui^whecII  Is 
It  necsmxy  to  remove  the  wheel  ott  the  pinion  I  Alio. 
the  best  way  to  oantre  the  hale  on  the  pinioD'a  end  to  re- 
ceive the  pivot,— D,  L,  J. 

1I4IT7S,}— Janan  and  Japannlii);.— Will  any  lub- 
seribel  explain  how  to  make  black  )apan— the  genuino 
aitide  t  how  to  japan  lithc'headi  I  haw  many  ooata  I  at 
what  boat  to  bake,  &c,  l-£,  C.  R. 

[MBIT.] —SnwlDK  Kapa  to  Soals.— I  have 
dnwn  a  map  of  a  town,  showiOK  tha  foriaa  ol  tha  itraeta 
and  mads,  on  sbeats  II)  by  ^,>a  tbat  Iviiital  caah  stnet 
aodioad  to  ^  aa  near  ai  possible  tha  ooReetfcnn. 
Now  I  have  OMopletHl  tha  map,  which  ia  an  twvtitr'aifht 
abeets,  Z  dionld  ha  glad  if  same  aarrtepoadant  would  tall 
-    the  amplBIt  wwy  ot  dravinit  th^  laup  to  the  leal*  of 


Sit,  to  the  m 


nada  Ua.  wide,  and 

j.r 

j; 


r  Gin,  to  a  nule. 


l-Orank-Shaft,— Will  nr  ot  Tourei 

le  hew  to  line  elF  and  proDeed  vith  a  erank-i 

J  oflDlxefl  in  disc!    It  is  onlf  tba  lining  oft  and 
isc  that  beats  lue;  the  turning  I  can  do  eaiUy.— 


Oompcnuid 

g, abaw variations.  Fi^.3 


^lindsi.  I  would  like  to  knew  It  there  ia  any  Im- 
,.  ^ ,  .moat  in  the  cylinder  diafframa.  The  variatiooi  in 
the  hlgh-praamre  cylinder  and  sUuni^hest  u«m  very 
BTeBt.  Ia  tbia  a  luia  ngn  1  Dom  it  only  ihow  wire- 
drawing T  Is  there  too  much  comprea«Dn  in  either  of  the 
indersT  How  ota  those  diagrama  be  Impnindl  I 
muflh  obUfed  for  all  the  trouble  you  have  takoi.— 


BoimiDS.— For  tbe  last 
d  with  ■  slight  iwsllli? 
tima  It  haa  kept  the 


IHSBO.]— BvreUlnc— To  Dd 
tdsht  monlha  I  have  been  bothi 
oltha light  oheek.  Daring  thi 
ume  way,  getting  neither  faigei 
shows  no  slgna  ot  going  away.  Uany  were  the  oBusea 
given  for  ita  pnaenoa  i  aoma  aud  it  was  gumbDil,  etbara 
~"  the  cheek-boos  wu  bad,  sad  a  doctor  (Laughtit 
oanaed  by  a  bad  toolh  wbirdi  T  had,  ao  I  got  it 
*  '    '  -  -       parpasa,  tor  the  swaUing  la  tbe  asms. 
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[««B1.]  -  HoiuT-SUnnr.  - 
iftoi,  or  Kum.  Aiibott,  gw  »  a 
■Ubbw  u  maotlaiwd  la  ToL  XX7I 


- —  OUaolonn-Wmil.. 

nitnmimt  for  ttmnriag  k  Ule-rfnd  tafrvtmUc  ui  >  tana- 
la-rWU  (not  ■  rUw  MgMiTai  on  to  the  cum  on  whloh 
,  j^HMt^  k  ta  M  azscatad  T— J. 

[MSBS.>-]K.  B-  Bii>liia*.-Cui  ur  nadn  gin 
H  tti«  (bn  ud  data  of  U.  £.  swinwl-XD,  KS,  UO, 
ai,nb,  lliA.SW.  If  nbnll^  plows  itete  whenuul 
rhm.     An  umrs  would  ffnaUr  oblige— Uktkok. 


IIMBS,]— Bran  TsmiMnitiiTa.— Will   one  of  rar 
[othw  itdtibtlp  Die  ant  ol  mr  diSimltr  I    I  mot  to 

lu.  ». .tmiBBrtnrBbf  rteun  after  b«ta« 

tbolUBg-palat.  1  turn  triad  I  Inm) 


C.lluiTatr 

hat  !•  1 

ut   -WoDldtt 


kMSBtteh 


of  wrlai  to  mat— Cmaur  Jici. 

[MnT.)-PMmlklna.-WlU  u»  of  our  nwlmli^ 
ton  nu  nw  b«rt  wu  to  go  to  work  to  nukapaanlkliu 
lain*  nmnban  [phti  and  h*If-ptnti]t  wWlath* 
bt^tutUaatarvatOBg  On  iriio  b  tb«  adna  I  aln  f  or 
tsinfartliaedgaionr  At  ioinUng  tlw  botton  and  ridca. 
AnrlUBnatliia  iBVMtlsS  Uw  maaBltotm  of  the  abon 
iAlabll|e.-Bi>anau. 

(«MB.|— Tha  Wuta  of  Soap  KOd  Boda.— I 
am  eooMOtad  wttk  a  lu^v  laondn  niiiw  abont  luUf  a 
tm  ol  aoap  and  loda  per  mek.  The  diitV  mtsr,  whan 
dooevMi,  nuuiato  tfednini.  Oould  I  in  uj  pitriltabi* 
mamWTi  br  rnnning  it  into  a  tank,  axtnet  aar  of  the 
waAlnriniptMieaTroDthsdlrtTnEal  Shallbtgnle- 
falta  My  who  oan  aailit  uu  vith  toy  informaaon  or 


tUNO.]— Bookblndlar— I  ban  a  light  gnen  oalf . 
ynU  an*  nadci  Uudlr  gire  me  a  ilmple  redpe  to  make 
It  aereral  ihadca  daika  T  Can  tnjone  ■omcit  a  aimple 
prsM  to  letter  doth  with  piinten'  t]rp«I— No  Bia. 

[MflSl.]-I<enaai.— ToSU.  Liucutuh  oaOrHiu.— 
Ira]  ill.  Lancaeter,  or  anf  other  optical  cnrreHpondentt 
Undlj  aniwer  the  folLoving  T    I  bare  three  ougic-lanteni 

Innaii.  tan  rriii  I mil  il  dii.,  theothFrU  laouiand 

ttdia.,  aUdonbleoaaTCX.  i  hare  also  a  double  oonaaie 
laa  of  qileodid  dear  ojital'Jike  glan ;  Barer  been 
cdgad or oeotnd  T«t;  aboM  llin.  dia.,  one  ^deeply 
m,  the  other  rather  ahallow.    Could  1  make  any  of 


tnowlnt  how  to  do  thii.bstli 
&nr  iDfocnatloa  on  the  nbjeot  nl  b*  of  gnat  Intenat 

Tntds.— Conld  any  of  onrnadna 

—  . .1. omtage  of  i«laane 

'A  Touito  Puaa 

ruTOO.I-aMnaiit  tai  Psarl  Slaava-Uak— 
□IcKik  OlaanlnK— I*-^*italhank  "  Alfoloa  "  toe  hie 
excellent  arliota  on  hard  lad  aoft  aoldariur,  asd  I  hope 
Dthaamatenn  haTe  toonditaeiiaafDlaarhaTe.  BInee 
they  apoaand  in  eolanuu  of  the  X.  U.  I  * 


[Mawj-PapBr 

Sre  me  eome  idea  how  to 
tnb-alied  or 


u  luw  the  metal  e 


oearl  aleero-l 

bavlng  a  aelf -acting  blowpipe  to  , 
Oohen  IwbiO  adwrtiaM  in  tlua  paper). 
"Alfojw^ay   initoniitiou,  ^ey  ^will 


W  Kr. 


jeby  or  other 


Sabitltata    for     OUaa.-I)   (here 


with  which  I  < 

wbich  oumot 


the  oplioaj 


„ _. oalditOTCbe^aaforei- 

.— A.  TaoTTii. 
C«m.]-]IotiKlliiK  aiaaa— I  hear  that  caatlnm 
anil  copper  are  need  fur  moulda  for  presed  glasL    Ii  tlu 
foioMff  oiipped  and  pollahed,  and  may  the  latter  be  thin 
aad  DaAad  np  I-A.  Taorraa. 

lMaM.]—PerapeotiTe.— Would  lay  of  ronr  earr»- 

ipoodita  oblige  me  vith  a  practicable  niethod  of  plaeing 

arAttectnial  objecti  in  parmpealiTe  go  a  laive  acale,  in 

eaaea  nAcre  the  ranlihing  and  meaiunng  po&iM  we  at  a 

BderabladiebuiDe  ontiide  ol  the  ahee^     ' ' 


fk  i^th  the  different 
and  Ulaatnted  I-Hoi 
[MTOl.]  —  Stranrtb  of  Tabaa.  —  Can  "BoUet 
InneetoTi"  or  aooie  other  oocreapoBdeBt,  aaj  whytlte 
■tiBina  on  a  tnba,  wlieii  aobjeated  to  oEtenal  pieanira, 
dioBld  be  V  dlteent  tnn  tboee  iriMO  ttia  (abaliBDh- 
lectad  to  internal  preaaBre  t  His  fOrmnln  qnoted  by 
Uiaahawlbatlnthatomar  eaae  Uw  neiitaaoe  nria  aa 
the  sqnan  ai  ttie  UiinkiMaa,  wliereaa.  In  the  latter  eaae, 

aa  the  thkkneaa  (rtSi  tab*  I  notice  that  tlM^^ 
fomula,  qootad  by  yam  oooeepondaBt,  glne  twelTe 
tlniea  Brialer  ralne  for  F  than  doea  the  llrat.  Which  !• 
comet  t  IIm  formola  glrao  lot  atrengtb  of  oormgatad 
iron  ia  tor  tranirerse  itralBa.  There  are  no  inch  Bbuaa 
is  a  elreaUc  ilieboK ;  the  itnlni  are  alwayi  in  the 
direction  of  the  tangent  to  Ihs  cnrre  at  any  point.— 

Ktrox.l-Batntnr  CMna-Paliitliif.-Wm  any 
of  '■onn^'  tellnuhgw  to  bun  chloa  after!  paint  it  1    I 

waiting  tot  a  pieoe  aent  away.  Now,  lama  fortni^t 
without  aoother  that  1  want  moat  parUcalarly,  and 
da  not  knnw  when  I  ihsll  get  It-  Alao,  ii  any  pr^ata- 
don  paieed  ots  Uie  painting  to  bring  the  glaae  E  — 

ritroa.]  -  Oh&rooal      SUtlXLgm.  -  Can     anyone 
mlightflD  me  u  to  the  most  profitable  way  of  nluag  tip 

•creeo,  the  w«a  of  which  an  iin.  apart  t  I  hare  about 
60  tona  annually,  and  am  at  a  Loh  aa  to  how  £  can  bring 
It  ttf  K>me  practical  uae.  Hie  charcoal  ia  from  pine, 
■pmoa,  and  birch,  but  only  a  uuU  proportloa  of  the  last 
mentioned.     Any    infonnatioa    will  greatly    oblige  — 


Prooaaa   for    Bandarins'    Ohalk 

■Can  any  of  the  E.  If .  readers 
1  ui  ■  luunsa  to  render  oidinary  powdered 

—  Boadtns    Wood.— Can   anyone   k , 

le  aa  to  tfas  eaalf  at  way  of  bsidmg  a  piece  id 


u  foQowSt  taken   from   the , 

SotatlOB";  Besio,  8  parts;  oaaMIe  soda,  1 ;  water,  G, 
VhsB  reqidied  for  nse.  Hires  parti  of  this  eolation  is  to 
be  added  to  oae  patt  ot  plaMsr  of  Arls.  I  have  eom- 
plelaly  tailed  with  It,  mixing  it  in  the  cnln  glTsn,  and 
taken  "parts  "  to  main  by  wtlght  whether  Unld  or aoliJ. 
Isee  "B.A.II."  sajithewbAletobeboiled.  Hashe 
Uisd  it,  and  with  what  naolta.  as  I  am  heartily  Ured  gl 

receipla  t    I  hayo  also  tried  the  plaster 

-  but  It  will  notstr--  — "' ' 


iJ-lS'Hr, 


[411(8.  ]-BatiiTn'B  Satelllta 
alje  tables  tDmlsbed  by  l-rofusor 
"oora"  during  the  past  thlttsec     _.  ..   .,  _  _. 

the  file  lonet  aatellitea  ooonpying  about  I^ 


pnotedla 
dsteotoda 


Tethya... 
Dione  ... 
Bhea 


Lg  the  cyide 
h.  or  "  f  .K.A 


planet  t— Wx.  Lo 
[MTOT.]  -  H. 


of  rerolutioas  of  sacb  and.   « 

In  one  aidsreal  rerolutiou  ot  Ihi 


N.  B.  IL  e^inoi,  wtileh,  he  saya, 


wm    J.    T 
class   of  ths  nsv 

nmpare  with  aay  '■ 


B.  1.  U. 


[MSS.J  —  JUcroacopIc— I  want  to  maks  some 
ikHcftas  of  low  biRaa  of  animal  Ufe  for  tectan  purpoaia. 
A*  I  am  Hit  an  artist,  will  someone  kindly  say  how  I  tan 
tnlaire  the  afceichaa  1  bale  already  in  my  Uotogical 
books  I-'BxTBu;. 

""~"  1  ITiala  llial  limn  Ills  make  nry  aharp  Im- 
priaaliaalawaa.  ItieeasycnoBghtoapplythaTemiiUoB- 
dnat,  bat  nut  at  all  taay  to  amke  a  beantifal  liiiiiiiaaliiii 
>^a  evBW  gse  of  your  contspoDdenle  win  kindly  pot 
albeway  al  dotag  this pnnaly.  IhaTsafewinc 
eoa,  aad  wonld  lik*  to  take  tborOBgUy  rood  imprc*' 
1,  BV  as  to  makr  them  aeeeptabls  to  friends  in  tlu 


.  _.irBwed,tlionaf"—  ••-  *■ 
re  hole  through  lai 


^ — „  J  battery  anltahle  lor  the  precipitation 

and  estimation  of  copper!    Also,  explain  whethar  the 

I  method  may  be  oonauetad  aoeurate.  What  meCalt 
present  in  solotioa  at  ths  time  would  be  piecipltated 

I  before,  after,  or  with  the  sapper  I  Also,  whether  the 
battsiy  can  be  atiliaed  for  thne  or  fouraasajaai 


CoaaxcT  Boldtioxb  toffleby  W.  J.  JntA,  B.L.,'*'^ 
and  A.  E.  WOaon  ;  to  690  by  W.  J.  Jnbb.  tt.  ^~' 


W.,  A.  E.  Wilson,  and  "  Nosif  Sob." 
..  E.  W.  ( Birmingham ).- 


Noajr  Boas.  -  Solutions  to  SS&  and  G8T  ta  gotrcct. 

A.  W.  F.— Tont  proposed  BalnUon  to  SM  we  dd  ^ 

think  will  work.    If  l. ^    thn  ii  * 

B  lakea  Kt  Icbl. 

mate.     The  only  deten 

Black's  beet  reply. 
W.  A.  B.  [Pontypridd}. - 

NuTi.— FiDblem  663  w> 

BwUirifrld  CMigt  Ma^iaimt.  third  Problem  TmB* 
via.,  that  certain  ^ren  piecta  were  to  be  emplond  F 
both  White  and  Black.  It  will  bo  remembered  Se  aolW 
took  the  third  prlie  with  ai    "       ' 


OBRiTC,  youwillser,  M^ 
n  to  hand,  Wnl  write  f^ 


I    In  seleelingwaDdtora  tiolin,  howi 
tsek  and  beUyl     Any  lolotmatian  will  oblige- 


XNSIJSH  KIIOHAIIIO IHD  WOULD  arBGDENOE!  No.  Sen. 


M 


Clrt  ^nglislr  Mttiimh 


WOBLD  OF  SCIENCB  AND  AST. 
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OBKAHEHTAt  TiniHnre. 

By  J.  H.  EvAire. 

IAJC  induced  to  make  this  my  next  gnbject, 
although  parts  of  it  wil!  refer  to  the 
nheriokl  ilidereat.  The  main  portion — viz., 
toe  body,  howerer,  will  bring  hb  to  sone- 


Clarkfl,  who  ^ave  me  the  idea,  airsnged  it 
in  a  moit  satufaotory  way  to  work  at  the 
rear  end  of  the  heodstock.  There  are 
very  many  points  in  favour  of  thia  latter 
arrangemen^oue  iu  particular,  and  that  is 
the  facility  of  being  enabled  to  use  the  oral 
ohnok  in  conjunotion  with  the  spiral  appa- 
rataB  ;  as  far  as  simply  cutting  a  screw  on  an 
eUipsa  ia  concerned,  there  is  no  advantage 
meohanioally  speaking,  although  one  of  my 
clients  did  arvue  that  he  could  aarew  an 
oval  box  toget&er,  and  was  some  little  time 
before  he  could  see  the  obstacle  to  it.  For 
ornamental  purposes  it  is  most  nsefol,  as  I 
have  altered  the  arrangement,  viz.,  from 
front  to  back,  and  the  latter  is  preferred 
by  most  turners  ;  it  is  that  which  I  will 
tniefly  explain.  The  radial  arm  then  ex- 
tends   to  the    front,    being   fitted  to  the 


arbor  and  intermediate  one,  to  reverse  the 
direction ;  and  16  change-wheels  aitd 
pinions ;— this  is  really  all  that  the  apiMTatas 
consists  of.  I  have  lately  introduoeif  a  very 
convenient  joint,  by  wWch  the  sliderest  is 
attached,  and  as  it  admits  of  the  rest  being 
put  to  almost  any  angle,  it  has  been  very 
m.uoh  appreciated  by  a  nnmber  of  amatenr 
turners  who  have  tried  it.  I  have  said 
BufBoient  about  the  apparatus  for  this  paper, 
as  I  say  it  will  be  more  lolly  illustrated  and 
treated  shortly.  I  will  now  proceed  to  ex- 
plain how  the  box,  our  present  iUastratum, 
was  made.  The  maifirial  is  ivory,  and  tlie 
body  of  ooone  made  from  a  hollow.  I 
need  scarcely  say  it  was  a  fine  piece,  seeing 
that  it  is  DOW,  when  finished,  nearly  Hia. 
diameter.  Such  ivory,  and  so  near  a  aircl«, 
is  not  always  to  be  obtained,  and  I  should 


tfaing  qaite  different  in  the  shape  of  the 
spiru  apparatus.  This  is  one  of  the  most 
uaeful  and  effective  addition;  an  amateur  can 
make  to  his  lathe.  A  brief  explanation  here 
irin  be  of  much  service,  but  in  a  future 
editioat  I  intend  to  give  illustrations  of  the 
lriud«  qiporatus  itself.  It  consists  of  a 
rftdi^  arm  extending  from  the  front  of  the 
l«tho-h— d :  tiiis  wns  its  original  form  ;  but 
I  bKvenow,  tluongh  the  courtesy  of  General 
vol-  XXKrT.-NO.  860.:  .':-:~;?' 


rVOEI   rOWBBE-BOX. 


circular  grooves  seen  in  illuatrations  on 
Lathe-making,  and  work  within  the  same, 
being  held  where  required  by  a  screw 
with  hexagon  head,  the  plain  part  work- 
ing in  a  semicircular  slot  and  screwed  into 
the  headstouk.  A  second  straight  arm  will 
he  also  necessary  for  this  apparatus,  in 
order  to  carry  a  connecting  rod  to  attach 
I  the  apparatus  to  the  sliderest ;  a  spiral  chuck 
I  with    tangent    wheel,    single    and    double 


strongly  advise  anyone  about  to  buy  ivorj 
not  to  pass  over  such  a  piece,  as  it  will  be 
found  most  advantageous  to  possess  it.  It 
is  different  with  material  that  is  required 
for  oval  work,  as  most  elephant's  tusks  are 
of  the  latt«r  shape,  more  or  le^a. 

Having  seleoted  the  ivory  for  body,  I 
cut  the  desired  length  off,  and  chucked 
it  by  the  outside  in  a  boxwood  chuck, 
fearing    that    anything    in   the    shape    of 
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a  jaw-ohiiok  would  pinch  it,  and  so 
oanue  it  to  be  out  ox.  truth  when  re- 
leased from  the  same;  then  with  a  strong 
metal-turning  sliderest  soon  turned  out  the 
inside,  and  finding  it  sound,  put  it  aside, 
and  select  all  the  ivory  for  the  other  parts 
that  I  required.  The  lid  being  made  In  six 
pieces,  it  was  no  very  difficiilt  matter, 
except  for  the  largest  piece,  which  forms 
the  first  curve;  fortunately,  I  secured 
a  piece  off  the  same  tusk  as  the  body,  which 
was  obliging  enough  to  hold  up  a  little 
larger,  and  so  give  me  sufficient  stuff  to 
work  upon.  Having  the  inside  turned  out 
and  ponshed,  I  had  something  to  work 
from.  For  instance,  the  bottom  was  turned 
in  the  first  place  to  fit  it,  and  the  fitting  then 
formed  a  means  of  holding  it  (the  bottom) 
while  the  catting  was  effected.  It  will  be 
seen  that  the  base  is  a  very  slight  curve.  It 
was,  however,  done  with  the  spherical  slide- 
rest,  with  a  drill  spindle  and  step  tool,  using 
9t>  division  on  dividing  plate  advancing  2 
holes  for  each  cut ;  consequently  48  cuts  must 
be  the  result.  Although  this  was  cut  as  I 
say  with  the  spherical  sliderest,  a  pattern 
might  be  substituted  in  its  place  that  can  be 
done  without  such  an  iustiumont,  and  so  in 
the  case  of  the  lid;  but  having  the  rest 
handv  when  I  turned  this  particular 
box.  ^  brought  it  into  use.  What  I  wish  to 
imply  is  that  this  specimen  may  be  copied 
to  a  certain  extent  without  the  spherical 
lest ;  it  is  the  spiral  part  that  is  the  feature 
to  be  studied  in  this  illustration.  Having 
cut  the  bottom,  the  four  feet  were  next 
set  about :  here  I  had  four  pieces  of  ivory 
prepaid,  a  recess  being  turned  in  the 
bottom  of  each,  to  receive  a  piece  of 
cofk:  this  is  to  keep  it  from  scratching 
a  pcklished  table.  This  recess  formed  a 
means  of  holding  the  ivory  on  the  chuck, 
and  with  the  hols  of  a  little  glue  they 
wer?  each  securtd  on  a  boxwood  chu<& 
exactly  the  same  length ;  the  spherical  slide- 
rest  was  used  to  turn  and  ornament  thcfla, 
a  ster-irill  bciiig  used,  and  tht  division  of 
CO  advdncing  4  each  c:it,  which  will  leave 
15  cats  in  all.  It  will  be  seen  that  at 
the  larger  diameter  the  top  step  is  out 
off  to  a  point.  Tiiis  is  caused  by  tne  wide 
difference  in  diameter  and  depth  of  enrve. 
The  four  feet  Uni-shed,  we  will  pcooeed  to 
turn  the  body  and  cut  the  spiraL  The  in- 
side having  been  turned  out  and  poliehed,  a 
large  boxwood  chuck  must  be  suected  and 
the  ivory  carefully  fitted  to  it,  and  then 
a  linle  thin  glue  will  again  be  a  safegoard 
against  its  becoming  loose,  as  the  prooees  of 
cutting  the  spiral  is  rather  a  long  one, 
especially  when  as  deep  as  that  now  under 
cor  notic?.  The  work  then  being  tozned 
and  polished,  it  is  ready  to  cat,  and  the 
first  thing  to  do  will  be  to  arrange  the 
spiral  apparatus.  First  place  on  the  lathe- 
head  the  mditJ  arms,  and  spiral  chock, 
on  which  place  the  144  wheeL  This 
wheel  must  now  be  geared  into  a 
pinion  on  double  arbor  with  another 
wiieel  of  120  teeth  also  on  the  same  arbor. 
The  straight  arm  is  aow  pmt  into  its 
plac?,  and  on  the  revolviag  arbor  iHkich 
is  upon  it,  a  pinion  of  24  teetk  is  fixed ;  Ite 
sliderest  must  be  brought  iate  its  position, 
and  with  the  universal  joiit  before  men- 
tioned it  is  connected  to  tie  spizvl  apparatus. 
As  the  spiral  chuck  will  be  where  the  divi- 
sions are  taken,  it  should  be  carefully  set  at 
xero  before  a::iything  in  the  shape  of  cut  is 
taken ;  the  rai:ml  arm  miy  be  now  lowered, 
BO  that  the  whe^  with  120  teeth  will  gear 
into  tbe  pisiom  upja  the  &rb3r  through 
which  tLe  connecting  rod  passes.  This 
done,  it  will  be  at  once  seen  that  by 
taming  the  sliderert  handle  the  work 
win  turn  romid  while  the  rest  traverses 
akaig,  »D  fvTming  a  spin)  or  £!!ixsbethan 
twist.  As  the  pattern  is  cot  clean  out  at 
each  rod,  &er»  wi3  be  no  necessity  for 
fiolxng-stops,  sski  care  must  be  used,  as 
tb*  dnH  comes  oot  at  each  ei^d.    The  step- 


drill  for  this  was  an  extra  large  one,  and 
to  cut  the  whole  depth  it  took  about  six 
cuts,  and  when  all  four  were  done  the  drill 
was  carefully  set  and  sharpened  for  each 
one  to  finish  with.  In  dividing  for  the  four 
cuts,  it  must  be  the  spiral  chuek  that  is 
used,  as  the  mandril  revolves,  and  the 
dividing  plate  ooiild  in  no  way  be  of  ser- 
vice. Of  course,  to  get  a  different  pitch 
of  spiral,  other  change-wheels  may  be  used. 
The  next  part  to  proceed  with  will  be  the 
first  rim  of  the  lid ;  this  was  held  in  a  box- 
wood chuck,  the  fitting  having  been  first 
made,  and  the  curve  turned  with  the  spheri- 
cal sliderest ;  then  with  a  step-dnll  of 
smaller  dimensions,  the  pattern  cut,  the 
96  division,  2  for  each  cut ;  result  48  outs. 
It  will  be  here  noticed  that  each  cut  is  made 
of  a  corresponding  length,  so  that  stops  must 
be  used;  being  done  with,  the  spherical 
being  used,  the  stop  on  tangent- wheel  must 
be  the  one  brought  into  play  to  effect  the 
purpose.  The  second  curve  is  cut  in  a  similar 
manner  to  it,  being  first  fitted  to  the  lower 
one,  cut  with  the  same  drill  and  a  division 
of  00,  the  same  as  the  one  previously, 
only  being  of  less  diameter,  the  cuts 
are  brought  closer  together.  The  next 
piece  will  be  that  upon  which  a 
series  of  small  beads  are  made.  These 
are  done  with  what  is  termed  an  astra- 
gal bead-tool — that  is,  fiat  at  the  ends,  so 
that  the  superfluous  material  between  the 
beads  can  be  removed  at  the  same  time. 
There  are  60  in  all,  and  a  division  of  that 
number  was  used  for  the  purpose.  It  will 
be  observed  that  between  each  bead  a  small 
round-nose  tool  has  been  inserted;  this  was 
done  to  simply  throw  up  the  bead,  as  it  were, 
and  make  it  more  effective. 

We  now  arrive  at  the  deep  concave 
carre  at  the  top ;  this  is  done  with 
the  spherical  sliderest,  so  arranged  that 
the  lMU*e  form  is  turned  with  it,  and 
the  fixed  tool  being  then  removed,  is 
replaced  by  the  driU-spindle  and  step- 
dnil ;  the  same  one  was  used  for  this  as  for 
tile  two  lower  curves.  There  are  15  cuts 
altogether.  Tbe  60  division,  taking  4 
at  eadi  separate  cut,  having  cut  the 
long  carve,  it  will  be  seen  that  the 
divisioa  has  been  so  adjusted  as  to 
boD^  the  next  cut  to  the  centre  of  the 
space  left  between  the  first  series.  There 
are  also  fifteen  cots  around  this  part,  and 
the  distance  is  arranged,  as  before,  by  the 
segment  stops  on  tangent  wheel  of  spherical 
sliderest.  I  need  scarcely  poiut  out  that 
the  wbole  of  this  box  is  carried  out  with 
the  same  kind  of  drill — viz.,  the  step-drill, 
nearly  from  top  to  bottom.  Nothing  else 
has  been  used,  except  for  the  ball  on  the 
extreme  top.  To  do  this  the  under  part  was 
cat  with  a  large  step-tool ;  but,  the  dia- 
meter being  so  small,  a  certain  amount  of 
the  pattern  is  obliterated.  The  curves  on 
the  ball  itself  were  cut  with  the  eccentric 
catter,  the  same  being  set  considerably  below 
the  oentre  of  the  work.  To  set  the  instrument 
bdow  the  centre,  it  is  necessary  to  lower 
the  body  of  the  sliderest.  This  is  effected 
by  loosening  the  binding-bolt,  and  screw- 
ing the  adjosting-ring  down;  this  done, 
the  rest  will  drop.  Ic  must  be  carefully 
done,  and  it  esa  be  reset  to  the  centre  at 
any  time.  The  same  diviskn  was  used 
for  this— 60,  4  for  each  cut,  there  being  lo, 
a  single-angle  tool,  angle  of  50*^  right-hand ; 
the  effect  of  this  tool  is  very  pretty  for  such 
work,  and  may  be  used  in  many  different 
ways.  The  box,  then,  is  now  complete. 
Just  a  few  hints  as  to  the  false  bottom  may 
be  useful.  Being  made  from  a  hollow  piece 
of  ivory,  it  must  necessarily  have  the 
bottom  put  in.  If  for  home  use,  boxwood 
win  be  quite  good  enough ;  if  for  a  present, 
ivory  should  be  used,  and  it  should  be 
screwed  in  to  fit  nicely,  and  turned  off  at 
the  bottom  fiush  all  over,  and  if  a  small 
plain  fiUing  is  left  behind  the  screw,  the 
joint  ought  not  to  be  visible.    Made  as  the 


original  from  which  this  engraving  is  teken, 
it  is  a  very  pretty  and  useful  ornament,  and 
one  that  will  not  be  likely  to  baffle  any 
amateur  turner  of  limited  experience.  Upon 
examination  of  proof  I  find  the  proportions 
not  quite  so  accurate  as  might  be :  the  top, 
for  instance,  is  thicker  than  in  the  original, 
it  being  a  difficult  thing  to  engrave.  The 
original,  however,  can  be  had  by  any  ama- 
teur that  caies  to  copy  it.  The  illustration 
will,  at  the  same  time,  show  clearly  '^ist 
the  design  is,  the  mode  of  making,  and  tho 
tools  used. 


THE  FATEST  LAWS. 

IT  will  be  in  the  recollection  of 
readers,  as  we  mentioned  it  only  a  few 
weeks  ago,  that  the  Society  of  Arts  have 
drafted  a  Patents  Bill,  which  they  hafe 
had  printed  and  circulated  with  the  view  of 
calling  a  meeting  for  its  discussion  after  the 
vacation.  The  British  Association  has  also 
a  Committee  appointed  to  inquire  into  the 
working  of  the  existing  Patent  Laws,  audit 
so  happens  that  many  of  the  members  of 
the  latter  Committee  are  also  members  of 
the  Society  of  Arts*  Committee :  hence  when 
Sir  F.  Bramwell  rose  to  make  his  report  on 
the  subject  at  the  recent  meeting  of  the 
British  Association  he  had  little  more  to  say 
on  behalf  of  the  Committee  of  the  Associa- 
tion than  to  express  the  hope  that  the 
Bill  put  forward  by  the  Society  of  Arts 
would  lead  to  a  free  and  ox>en  discussion,  and 
enable  the  committee  to  make  a  satisfactory 
report  next  year.  The  Government  have,, 
however,  intimated  their  intention  of  dealing 
with  the  question  as  soon  as  possible,  and  it 
is  probable  that  in  the  coming  session  #» 
attempt  will  be  made  to  introduce  an  Act 
which  will  place  the  Patent  Laws  on  a  more 
satisfactory  footing  than  they  occupy  at 
present.  By  a  general  consensus  of  opinion 
it  is  reoognised  that  the  Patent  Laws  require 
revision,  and  that  in  the  direction  of  en- 
couraging x»tentees.  At  the  beg^iuningof 
its  last  session  the  Society  of  Arts  appointed 
a  committee  consisting  of  its  chairman  of 
council.  Sir  F.  Bramwell,  Prof.  Abel,  Mr. 
iUfred  Carpmael,  SirH.  Cole,  C'lpt.  Douglas 
Galton,  Mr.  W.  H.  Perkin,  Dr.  Siemens, 
and  Mr.  H.  T.  Wood,  and  the  last  named 
was  requested  to  tabulate  for  the  in- 
formation of  the  committee  a  statement 
of  the  manner  in  which  the  various  points 
are  dealt  with  by  the  Patent  Laws  of  other 
nations.  The  Committee,  furnished  with 
this  information,  considered  the  questions 
which  have  from  time  to  time  beeu  discussed, 
and  drew  up  instructions  for  the  guidance 
of  a  Parliamentary  draughtsman  in  the  pre- 
paration of  a  Bill,  which  has  since  beeu  printed,, 
and  which  awaits  criticism  and  discus&ion 
at  the  meeting  to  be  called  in  the  autumn. 
The  Bill  is  believed  by  the  Committee  to  be 
to  the  advantage  of  the  community  at  large,, 
and  is  such  an  Act  as  the  Council  of  the 
Society  of  Arts  would  pass,  if  *^  happily  for 
manufacturers  and  commerce,"  the  Legis- 
lature would  on  this  point  delegate  its 
powers  to  them.  The  phrase  we  have  Quoted 
was  used  l^  Sir  F.  Bramwell,  and  probably 
he  alone  is  responsible  for  it  ;  but  it 
is  certain  that  although  some  of  the  pro- 
posals of  the  Committee  may  meet  with 
the  cordial  approval  of  the  majority,  there 
are  others  which  will  as  certainly  be  strenu- 
ously opposed.  However,  the  Council 
are  willing  to  listen  to  the  objections  that 
may  be  be  urged  against  tineir  Bill,  aiiA 
having  duly  considered  them,  will  mslw 
such  iterations  as  inay  appear  oxpedicst, 
and  will  then  republish  the  draft  as  a  MBL 
whidi  the  Council  of  tbe  Society  of  Aiti 
would  desire  to  see  passed  m  its  entinty. 
It  wiU  be  qtdte  soon  eBongb  to  deal  win 
the  details  of  the  Bill  when  its  pnrnmam 
have  undergone  tbe  proasised  criticism  asi 
discusuon,  and  it  is  iMMd  in  its  iiuwd 
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ionn ;  but  it  "i-"*"'"'  one  or  two  propoied 
t^aagea  which  ua  of  bo  radio*!  a  ohA- 
nwt«r,  t^ftt  th«y  will  ueoeMuilj  attraat 
the  sttentioi)  at  all  interested  in  the  mb' 
ject.  Bad  the  GoreniBient  will  probkbly  be 
indnenoed,  if  not  guided,  to  some  extent, 
'by  Ills  disciuaion  wbioh  will  tske  plaoi 
on  the  Society's  Bill.  The  Council  recog- 
nises the  need  of  a  patentee  in  the  develop- 
ment of  an  invention,  on  the  principle  that 
what  is  every  one's  bosinesa  is  nobody' 
business,  and  that  it  is  necessary  for  some 
body  to  have  a  beneficial  interest  in  a 
improvement,  in  order  that  its  full  valno 
may  be  obtained  by  the  pnhlic ;  but  their 
mo6t  iH^ortant  proposal  »  the  snggeBti< 
to  take  tke  patent  buoinf  ontirely  out  of 
the  banda  of  the  lawyaia,  so  lar  as  that  ii 
possible.  Bir  F.  BramweD  itSk  ns  that, 
•'  fortoaatriy,"  there  is  very  little  "  p»tent " 
litigation  BOwadays ;  bat  the  few  actions 
that  are  tiied  are  ruinously  expensive.  A 
considerable  portion  of  the  cost  is  swallowed 
up  by  the  elaborate  models  which  arc 
'needed  to  moke  the  points  plain  to  counsel,  the 
court,  and  to  the  jury,  and  not  unfrequently 
the  litigants  are  chagrined  to  find  that, 
notwithstanding  all  their  efforts,  they  have 
not  even  succeeded  in  making  themselves 
understood  by  their  own  counsel,  who  pre- 
iwm>Mhly"iartiyul"H»Court,  and  thejgry, 
w^ieie  thate  is  one.  The  fiiit  importast 
proposition  of  the  Society  of  Arts  Bill— one 
which  will  commend  itself  to  tbs  majority  of 
patentees— is  that  thero  should  be  appointed 
in  lien  of  the  present  commissioners,  all 
legal  officials,  a  body  of  comiuiaaiuuers,  one 
of  whom  should  be  well  acquainted  with 
engineering,  one  with  chemistry,  and  one 
with  law.  These  commiasioners  are  to  have 
power  to  appoint  the  required  staff,  to  Rrant 
patents,  to  bear  causes,  and  to  do  sll  the 
legal  business  in  connection  with  the  Patent 
Ofioe.  The  "  required  staff"  will  include 
examiners,  whose  duty  it  will  be  to  see  that 
the  necessary  forms  are  complied  with,  and 
that  a  snffident  description  is  given ;  but  they 
irill  not  be  reqiured  to  report  as  to  novelty, 
ntility,  or  aofiiciency  of  the  invention.  &o 
far  there  seems  nothing  objectionable  in 
the  propoaals;  but  it  may  be  doubted 
Wihewer  it  is  wise  to  call  inspecting  officers 
examinen,  when  their  duties  are  limited 
«^>ly  to  seeing  that  the  documents  are  in 
froper  legal  form.  How  the  law  officers  of 
the  Crown  will  greet  the  proposal  to  put  the 
teaBSBetion  of  patent  business  into  the  hands 
of  thoM  who  reallv  understand  it  remains 
to  be  Men,  but  undoubtedly  Sir  F.  Sram- 
w^  was  right  when  be  selected  that  point 
as  ' '  probably  the  most  thorough  change 
made  by  the  Bill."  Another  change  pro- 
poaed  by  the  BiJl,  however,  is  one  that 
nquirea  careful  consideratiou,  for  it  affects 
the  priucaple  on  which  patents  are  granted. 
Aecordi>g  to  Sir  F.  Bramwell,  the  oom- 
mittee  who  framed  the  Society  of  Arts  Bill 
BQ  of  opinion  that  it  is  contrary  to  the 
iiiter«ata  of  the  publio  that  a  patentee  should 
be  deprived  of  his  invention  by  what, 
After  all,  are  teohnicalilies.  It  is  a 
nrv  common  thing,  be  said,  for  a 
)  (in  this  caae  a  would-be  patentee) 
a  prorisional  protection,  and  having 
>,  either  through  being  too  muob 
....  1  with  other  matters,  or  throngh 
heing  incompetent  to  develop  his  own 
ideas,  to  abandon  further  proceedings  with 
-faia  mpliealian,  and  to  allow  the  provi- 
iioB'U  protection  to  lapse,  and  thereupon 
the  provisional  specilioation  is  made  public, 
Bometbing  between  30  and  40  per  cent,  of 
the  applications  made  fox  patents  do  not  go 
beyond  that  stage,  and  the  result  is  that 
Uiere  is  made  puUic  a  mass  of  erode  and 
vaiigtatei  matter,  always  useless  to  the 
■MnnfMttmwr,  butoommonly  destructiTe  of 
the  ■0¥el^  of  a  patent  which  might  come 
«fter«a>dB,  and  be  fuUy  worked  out  by  an 
The  oommittee  propose  that  the 
■"     '"  ushonldbe  a  merely 


temporary  doonment,  andUiat  it  should  nevw 
be  made  pnblio,  ao  that  whether  a  patent 
be  granted,  or  whether  the  provisious] 
protection  be  suffered  to  lapse,  the  doon' 
ment  should  be  destroyed.  This  objection 
to  the  publication  of  provisional  sped&oa- 
tions  is  held  by  many  mventors  and  otheri 
interested  in  the  subject,  but  there  are 
many  points  to  be  considered  before  the 
present  practice  can  he  modified  as  tng- 
gaeted.  The  original  idea  of  the  provisional 
speeiftcation  was  to  enable  an  inventor  to 
describe  his  invention  roughly,  but  still  tm- 
mistakably,  and  to  obtain  protection  for  it, 
on  the  understanding  that  within  six  monlhs 
he  would  flleacomdlete  specification.  There 
is  no  compulsiou  aoont  it,  for  a  man  may 
file  bis  complete  qwcifioation  at  onae,  and 
ittBT  the  usual  dwy  lor  notiocs  of  oratMi- 
tion,  obtain  the  seaL  If,  then,  the  mven- 
tion  is  ctf  ao  muciL  importance  that  the 
inventor  desires  to  protect  it  at  the  earliest 
moment,  and  seonie  a  tew  months  of  pro- 
tection for  working  it  out,  it  is  scarcely 
pertinent  to  say  that  "  he  has  been  too  muoh 
occupied  with  othm  matters  ' '  to  carry  it 
out,  though  it  is  possible  that  be  may  be 
"incompetent  to  develop  his  own  idea,"  or, 
which  is  not  unfrequently  the  case,  may 
look  the  necessary  funds  to  procare  the 
"seal."  In  the  last  case,  injustice  is  done 
hythe  publication  of  the  ^eoification,  but 
naroely  in  the  former  tnstancea ;  and  it 
therefore  becomes  a  question  whether  it  is  ' 
advisable  to  have  a  provisional  spcciScation 
at  all':  whether  it  is  not  better  to  reduce  the 
cost  of  the  stamps,  so  that  a  patent  canbeob- 
tained  at  once  and  cheaply,  and  allow  ojb^ 

er  for  amendment  and  disclaimer.  If  the 
public  has  no  right  to  provisional  specifica- 
tions, it  might  be  urged  also  that  it  has  no 
right  to  the  completed  specifications  or 
patents  which  lapse  by  reason  of  the  non- 
payment of  the  stamps  due  at  the  end  of  the 
three  years.  In  tbelatter  case,  more realin- 
jualice  is  done  than  by  publishing  provi- , 
sionals,  for  while  the  latter  may  give  only  a  ' 
crude  outline  of  the  idea,  anything  that  has 

been  a  full-blown  patent  must,  ex  neces- 
sitate, have  been  f  uUy  described  in  a  complete 
specification.  So  long  as  provisional  sped' 
fieations  are  allowed,  it  seems  only  just  to 
other  inventors  that  they  should  be  pub- 
lished, and  it  does  not  follow  that  their 
publication  vitiates  a  snbscquent  patent 
obtained  by  another  applicant.  As  a  matter 
of  faot,  many  provisiooal  speoiGcatdons  are 
deposited  with  the  erroneous  idea  that  the 
mere  fact  of  having  applied  for  a  patent, 
and  obtained  "  protection,"  entitles  the  ^ 
applicant  to  put  the  word  "  patent"  on  the  | 
articles — a  practice  which  might  be  pro- 
hibited with  much  advantage  in  any  future 
Bill.  Those  points  will  doubUess  come  up  for 
argument  in  the  antumn  session  of  the 
Society  of  Arts,  as  will  another  proposal  of 
a  radical  character,  in  which  the  committee 
suggest  that  a  patont  should  not  be  rendered 
'^d  by  any  dormant  publication  of  the 
lin  ideas,  such,  for  instance,  as  a  book  in 
the  British  Museum.  They  propose  that, 
unless  an  invention  can  bo  sbown  to  have 
been  in  use  within  thirty  years,  no  mere 
publicatioa,  nnaccompanied  by  use,  should 
be  considered  to  be  an  anticipation  of  a 
patent.  With  this  proposal  must  be  coupled 
another,  which  has  long  been  a  point  of 
animated  diaonasion :  viz.,  the  compulsory 
utilisation  of  apatent,  either  by  the  patentee 
or  his  licensees,  under  pain  of  abrogation  of 
his  rights ;  but  on  this  latter  point  Sir  F. 
Bramwell  did  not  touch  in  his  paper.  With 
the  details  of  the  measure  we  have  no  con- 
at  present,  but  we  may  mention  that 
the  proposed  term  is  17  years,  with  a 
possible  prolongation  of  11  years,  to  be 
obtained  on  satisfying  the  GommiBsioners 
that  not  sufficient  reward  has  been  received 
during  the  term  of  tbe  letters  patent.     The 

ip  duties  payable  will  amount  to£121Us. 

tne  grant  of  a  patekt,  £2   lOs.  being 


payable  on  applioatiOB ;  but  at  the  expira- 
tion of  the  fourth  year  a  snm  of  £30  will 
be  payable,  and  at  the  end  of  the  dgb^ 
year  JE60,  no  farther  payMoit  being  de- 
manded daring  thewhole  term.  Thceeitama 
will  doubtless  receive  serere  criticism,  for  it 
is  obvious  they  are  not  calculated  to  en- 
courage invention  ;  the  sum  demanded  at 
the  initial  stage  being  too  heavy,  while  a 
really  succeasfui  patent  will  have  cine  years 
to  run  without  the  patentee  paying  a  penny, 
just  at  the  time  too  when  he  is  better  able 
to  pay  a  tax  than  when  he  is  struggling  to 
make  bis  invention  known.  Tho  better 
I  policy  would  seem  to  be  to  make  the  stamp 
duties  as  light  aa  poesibla  during  ^e 
first  five  years,  and  reoover  the  expenses  of 
tba  «fiae  fasm  dntita  levied  on  the  success- 
ful patents,  which  could  easily  pay  a  duty 
of  £10  per  annum  or  more.  Borne  little 
discussion  followed  the  reading  of  Sir  F. 
Bramwell's  paper,  but  no  attempt  waa  made 
to  criticiso  the  proposals ; — a  good  point 
was,  however,  mode  by  one  speaker,  who  said 
that  in  the  United  Stakes  a  patent  was 
really  property,  while  hero  it  was  little  more 
than  a  license  to  go  to  law.  The  features 
of  the  Bill  quoted  above  are  really  its  chief 
claims  to  attontion,  and  probably  the 
Government  will  be  influenced  to  a  con- 
siderable extent  in  framing  their  Bill  by 
the  critidsms  to  which  the  Society  of  Arts' 
Bill  is  treated — especially  as  that  is  pnc- 
tically  the  Bill  recommended  by  the  Com- 
mittee appointed  by  the  British  Association. 


A  NEW  LIGHT  ON  THE  STOMACH. 

By  IlEN-Bi-  Wusoy. 

THK  application  of  eloctridty  in  ways  Iha 
in  net  varied,  and,  perbups,  wo  mig-htadd, 
unexpected,  has,  witiin  the  laat  few  years, 
ievelupcd  with  almost  bewildering^  rapidity. 
As  in  so  many  other  thing?,  it  has  its 
ippUcntiunM  aluo  in  medicine ;  porhapi  One 
if  the  moat  novel  und  ingenious  of  thsee, 
IS  well  as  the  least  genemlly  known,  is  the 
employment  uf  the  electiiu  lii;ht  to  illmni- 
aate  various  partd  of  the  bodf  nhioh  are 
only  obscurely  visible,  if  they  can  be  seen  at 
all,  nndet  ordinary  circumstances.  Thars  have 
been  many  inBtmments  debij^ned  to  facilitate  in 
thi;!  way  tbe  disgnosiit  u{  the  less  aooeMtble 
caTities  of  the  human  frame.  Thfl  ordinaivin- 
Btrumcnts  are  constiBcled  to  rtilect  tho  light 
Dither  of  day  or  of  socia  artificial  aouroc  upon 
the  part  to  be  oiaminod.  Tlio  brig-ht  tabla- 
vpaon  which  a  medical  man.  will  often  nas  to 
belp  hiro  to  aee  a  soro  throat  more  clearly  by  re- 
nucting  additional  light  upon  it,  in  uf  oourse  a 
primitire  form  of  such  instrument.  In  some  of  the 
most  recently  perfected  of  these  applianoet  a 
imeM  piece  of  platinum  Joiuin);  tho  electrodes 
irom  a  source  of  electrii:it}-,  is  placed  in  the 
focus  of  a  small  mirror.  By  allowing  a  oare- 
Fully  regulated  (kctric  current  to  cirenlata 
through  ths  wiies,  the  platinum  is,  of  oonne, 
raised  to  a  white  heat  and  emits  a  brilliant 
Aght.  This  is  reflected  upon  tho  part  to  bo 
jiagnoged,  which  is  thus  made  tloarly  visible  to 
the  operator.  Instrumenta  for  viewing  the 
interior  of  the  bladder,  the  ipsopliaBOS,  or  the 
rtomach  (for  tbia  unruly  and  myntorioua  souroe 
jf  trouble  is  no  lunfrer  to  e-cape  the  eearohing 
raze  of  science,)  are  nccesMiiily  more  compli- 
i]ated  than  those  for  diu^unin^,  for  instasce, 
ihe  mouth  or  the  ear- 

We  select  the  gastroscopo  for  viewing  the 
intoiior  of  the  etomach,  at  the  moat  iageniims 
jind  remarkable  uf  nil  thesn  instruments  which 
have  recently  been  brouglit  to  f!Teat  perfection 
lu  ^'i.'nns,  and  ahm  as  sliotriii)?  to  what  a  point 
uf  delicacy  the  exeentiun  ot  scientific  inatm- 
.iionta  has  been  oarried  in  our  day.  We  ebODtd 
idd  tliut  the  gastroKcopo  in  not  a  mate  model 
<ir  plaything,  but  lias  1>ceD  in  uctual  nn.  A 
Sguro  of  the  cotoplelo  instrument  is  shown  in 
ihe  two  blocks,  Figs.  1  and  i.  and  reference  to  it 
ind  to  the  smaller  cuts  will  enable  us  tu  explain 
rhe  principal  features,  which  will,  we  think, 
utereet  all  lovers  of  ingenious  itKchanioal 
ipplianoes. 

The  Oastroscon  oonsiats  mainly  at  a  rigid 
ticri2ontal  tube,  Tig.  1,  a,  tetnunatfaig  in  one 
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'  nxmdisK'     sHt     in     the     tnlie      >,     Fig.    1, 
flide*  tkwg  the  prinn  Bapport*,  which  thna  offer 
'   '    *     '}  the  motion  of   the  gnllct-tiib^ 


fnjilwLji  (,.  u,ii   in  ti-t   'Afc*T  j  th* '^.Si«'l* 'rf  .'m  !«ww  «■!  t«p!T in»»rf*  (o  »n 
(•MrtUJtf  floflMi  tr.h*,  w>.i/'.h|«'i>wl  «!«-.  V.  •&■■( 'At  FMtM  Ittii  inlr<  aDOthsr. 

ft  Uia'ii>(>j>biW'"a'>UI  i'*  •"^  >  A*    •>..'   '^^Tinsr   m  rjniv  •^•fffA   loi,  "jf  the    no  obaUde  „ ._    - ^ 

')i.  'I'Mh  fUfiMfi  wMi4«l  tni'ja,  |  v.>.Itu«>  ^  U*  ■cul,  Uia  trnli'tt'r.ipe  eoDMi-  j  which  in  tUa  mmnner  ii  morable  vitbiD  Ok 
'■f  Oi  annular  ;«»'.*■,  nr.iiAil  t'^.u  t  v.n«  ';<  li^Srmi.  dlu3«t«r  b'.tri  vithin '  outer  tnbe,  while  the  Imtter  acd  ita  iudoHj 
Hi>rl  Miiia  tiirmitiif  a  -/.K'iirrft  viriw^:.  ICimmrtT,  ti^  td^e  of  uch  of  i  fciBni  retain  a  conatant  pontiai.  ThiaaniBge- 
I,   wli'itliAT  it  l<4  li'uiffimtA  '•!.  «    v.AM  uuuijar  ,',4at*  in  filed  awaj  on  oppviite  |  meat  will  he  better  andentood  bj  a  reta^ueto 
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-iilfn :  on  one  vde  to  a  coiuiders'ile  extant,  bo 
ai  to  enable  it  to  be  bent  into  a  «piral,  baton  the 
opposce  ade  efdj  eoongh  to  allow  it  to  be 
opened  ODt  tin  it  fornix  a  ^Lraight  line.  A 
patice  at  Fijf.  3  will  be»t  aapplement  this  ez- 

The  jcHnted&eiible  tabe  ttrmiiULWii  in  a  sort 
□(  dnj  lantern  :,  which  coDHi«tH  of  an  inner  and 
■a  onter  glasa  tube-head.  Innide  the  inner  glass 
ii  Men  the  little  loop  of  platinnm-wire  P  (,  the 
enda  of  whidi  are  of  comsa  joined  to  wires 
which  mn  np  the  interior  of  the  tube  and  oan  be 
connected  at  pleaanre  with  the  electrodes  of  a 
battery,  \sj  meana  of  the  screva  d  and  n,  Fig.  I, 
and  thus  cause  the  incandesoenca  of  tha  ptati  - 
which  fnmishea  the  illuminatioD.  Trom 
tight  radiates  fnal;  oo  all  sides  and  illn- 
_____ea  the  interior  of  the  ttomaoh.  A  portion 
of  the  rajs  which  fall  upon  the  side  opposite  to 
the  little  window,  O  Fig'.  2,  situiui  immediately 
above  the  lantern  ;,  are  of  oourao  reftijateii  baot 
into  it,  where  by  meansof  the  priam  Pr,  Fig.  3, 
they  are  reflected  upwards  in  the  vertical  direc- 
tion of  the  tube.  Passing  through  the  series  of 
len^i  L  1.  they  are  parallelised,  and  arriving  at 
the  bend  j:  I,  Fig.  1 ,  are  defleuled  by  refraction  to  a 
horiiontal  direction  by  the  coupled  priams  about 
)  be  doscribed,  and  seen  in  Figs,  i  and  6, 
■h.'n«\  rfaohingtheeyepie^ioatL,  they  convey 
...  Iho  obwrver'a  eja  an  imiige  of  a  portion  of 
that  pidi'  of  the  atoioaoh  which  may  be  opposite 
n  window  O 

tn  order  to  deflect  the  i»ys  of  light  from  the 
'rti<'»i  direction  of  the  tube  5  to  the  horizontal 
!!■  of  the  tube  shown  in  Fig.  1 ,  which  terminates 
In  iho  .•  veplece  at  L,  prisms  are  employed  m  the 
■ndaliif.  Fig.4»howsthBarrang:ementottheBe 

■: whioh  nro  coupled  immovably  upon  th- 

)  of   metul  *s,  and  are  attached . 
on  rery  narrov  metal  supports  s 
f  ti.   (ho  curved  plate,    Jil.    the  exterior    i 
Kliii>li  is  Hu'ti  ill  the  under  side  oi  the  bend 
>/(l''iK   1}      (Fig.  ^'i  ropreeente  the  guide-tube 
vilhoia  IhiK  plWo).   TliB  most  ingenious  feature 
,f  M»  iirrungLTOOut  is  that  it  aUows  the  gullet 
.uliii    lr>  ninvo  freely  Imokwards  and  forwards 
hroliKli  l'"'  oiirved  outar-tnbe  or  guide  (Fig.  o.l. 
IIII.1  vi't  III  the  Mime  time  maintains  the  P'"™. "» 
»«.i.»|jllitlKwitioti,     This  is  effected  thus;  The 
uiiUlcliil"',   rig.  t>,  hM  u  small  oblong  aperture 
"  "     'lUr  side,  which  is  of  just  Bufccient 


vcd  i,,cc. 


7.r  1.1.  tl.o  iiu'ler  side,  which  H  of  just  sumcienL 

-U,.  Ii>  .iliow  tlio  Inaortion  of  llie  pri.m,  one  altar 

nioiiportule  iUoW  in  prolonged  into 

Hoino  Uttlo  dlstanoo  in  the  direction 


the  aectional  drawing  of  the  two  tnbea  *ni  fds 

plate,  Fig.  6. 

To  obviate  the  inconveniencae  whioh  mi^ 
_.ise  (nim  any  elevation  of  temperature  in  tki 
stomach,  tha  space  between  the  two  glimatl 
the  lantern  is  Kept  filled  with  wat«r,  and  eiB- 

lioatra  with  two  diminutive  caootcboue  P9« 

.  .  conveyed  down  the  main  tube,  m  BB 
Id  the  nectionBl  drawing  Hg'oce  7,  nd 
terminating  in  the  bent  n^zzlee  c  e'.  Fig.  1. 
*"  'lese  further  indiarubber  tabes  are  adutad, 
o  supply,  and  the  other  to  lead  on  Um 
;  which  is  thus  kept  in  perpetual  raionla- 
and  the  temperature  of  whiab  has  of  ooolM 
regulated  so  as  to  obviate  any  innonTe- 
degree  of  heat  prodncad  in  the  Btomaiili. 
e  crowniug  place  of  oontrivanoe  and  deB- 
oate  workmanship  in  the  iuBtminent  u  aa 
alagant  appliance  by  which  the  extremity  of 
the  gulIoD-cule,  with  its  little  window,  maj 
be  made  to  revolve.  The  operator  haa  menly 
■a  turn  the  littla  milled  wheel  BJ,  Fig.  1, 
ronnd  which  is  stretched  the  silk  ooid  fi- 
The  latter  pnases  down  the  tube  and  mmid 
the  tiny  whetl  l.r  shown  in  the  section  of  tbe 
tube,  Figs.  8  and  9.  This  tiny  wheel, 
which,  it  wilL  be  observed,  is  toothed,  plaji 
into  an  indented  ring  round  the  interim 
of  the  lower  rotatory  portion  of  the 
tube,  Fig.  9,  which  it  can  by  this  meani 
causa  to  revolve  wheaevor  motion  is  imparted  b 
itself  by  the  agency  of  the  silk  cord  which  c<ttn- 
municates  with  the  milled  wheel  SI,  placed 
oonveniently  near  the  eyepiece.  Thia  ingeniov 
and  driic&te  contrivance  obviates  the  neces- 
sity there  wonid  othcrwiae  be  of  withdiawing, 
readju^itiu^,  and  reinserting  the  instra- 
msnt  in  order  to  observe  different  portieot 
of  the  stomach,  for  tha  slightest  torn  of  the 
wheel  111  causes  a  corresponding  movement  of 
the  t«miiu«l  of  the  guUet-tube  with  its  window, 
and  thu»  makes  different  parta  of  the  int«nor 
circuiuferenre  of  the  stomach  successively  visible 
to  the  eye  of  the  diagnoser.  "Wherever  a  small 
supply  of  electricity  is  to  be  had.  there  the 
imitrumeut  may  be  lued.  A  small  portable 
apparatua  for  preserving  a  sufficient  quantity  el 
eleetricily  has  been  designed  by  the  maker,  and 
now  that  the  storage  of  eLcctrioity  haa  beoons  1 
rtcogniaed  poeuhility,  the  ingmioua  inatmiDsnl 
we  have  very  briefly  dewuibed  may  probaUj 
prove  a  welcome  aid  to  the  medical  mia  i> 
throwing  a  new  light  upon  the  atomaoh,  that 
mysterious  eoaroe  <^  ao  many  of  "  i'  "  ~~' 
natural  shod*  that  Seek  ia  oeSx  to.' 


■  Sbt.  16,  1881. 
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PEACTICAL  NOTES  Off  PLUMBING. 
XII.' 

By  P.  J.  Da\tes,  H.M.A.S-P.,  &e. 

Traps  {cmitiHue/i). 

Half  en.  Traps  or  Stphon-Trapi. 

*     SIMPLE  curved  pipe  or  tube  bont  in  Baoh 


r  tbaC  i 


wJU  I 


1  HQflicit 


liqnid  to  bnr  the  pn^asge  of  lighter  fluids,  is, 
amongat  plumbers,  known  sa  n  trap,  but  Low 
lODg  snail  trnps  hare  been  in  exiatenco  no  one 
tsm  tell.  Suffice  it  (□  suythat  Hiphons  hare  been 
knoim  hiindreda  of  jeitrn  bcFore  the  Cbrietiun 
era.  They  answer  tor  inaEy  gaaiiary  purpoaen. 
Fig.  67  i*  the  phape  of  tbs  siphon  trap  now  in 


g«DeraI  use,  with  cap  and  soraw,  whiuh  may  be 
«aet,  worked  or  bent  up  out  of  u  etraigbt 
length  of  pipe  or  in  Beotionn,  but  gvneriilly  when 
IiBiid-made  !□  two  halroa  from  sheet-lead. 

The  cast  co-trap  is  mueh  used  in  London 
and  ita  vicinity,  and  tbc  hand-made  or  sheet- 
lead  trap  is  n<wd,  BompaiaCivGl; speaking,  alloToc 
QiB  world  :  within  the  last  five  years  they  have 
been  roade  by  hydranliu  pressaro — >.<.,  pressed 
into  their  shape  by  a  method  somewhat  similar 
to  that  adopted  in  making  lead-pipes.  This 
inetliod  is  ondoubtedly  the  beat,  in]isniuch  as  the 
lead  is,  as  a  rule,  much  more  solid  than  when 
DMt.  In  some  instanoen.  such  an  where  there 
ia  a  long  ontgo  required,  the  hand-jnade  Cfl-trap 
would  be  preferable,  which,  for  closet-work, 
aTOidfl  a  iin.  joint,  thus  caTinjf  four  or  five 
diillinRB. 

I  ih^  now  proceed  to  eiplata  the  method  of 
•biking  the  form  of  tbeeo  traps  geouetricaUy. 
Half  w-Traps.     (Fig.   BS.) 

For  a  41n.  trap  open  the  compBHses  to  about  lin. 
nthat  yon  may  strike  the  half-circle,  KWX, 
Pig.  68,  then  draw  the  right  line  UY,  cutting 


=  .«.. 

/^ 

-D 

^  ? 

\      "^ 

the  point  Z.  Now  open  the  campasses  ao  as  to 
st)lke  the  botlom  aro'D  T  V.  which  most  be  Sin. 
or  4io.  (the  si^e  •■!  the  trap)  from  the  throat 
line  W  to  D.  Next  draw  the  line  B  C  parallel 
to  U  T,  and  cutting  tbe  bottom  or  belly  of  the 
ttsp  *l  D  i  then  take  thi  cninpaHaes  with  the 


radinaZI),  and  from  a  point  on  the  line  B  C, 
strike  the  outgo  (shown  on  dotted  line)  TQ, 
cutting  the  nook  of  the  trap  as  at  Q  ;  this  {orma 
an  easy  outgo.  Open  the  aompasees,  and  with 
'  a  radius  of  fi  to  £,  strike  the  tcp  H  R.  cutting 
the  throat  at  R.  This  will  give  a  liu.  dip  water- 
lock  or  seal.  Next  dra-w  the  line  KB,  <:uttiiig 
the  point  B,  and  peipendicular  to  BC,  which 
will  give  ynu  the  square  line  for  the  oulgo  ;  but 
should  you  require  more  water- lock  then, 
inslesd  of  striking  the  neoh  b»  per  dotted  line, 
go  higher  up  for  the  centre,  n-  at  the  point  E, 
and  with  tlio  same  radius  [Z  to  D]  strike  the 
Deck  line  as  at  A  U  Q,  and  open  the  oompB«ses 
to  R  for  the  top  line  E  J  B ,  which  oomplefeK  the 

I  have  lately  roade  *ome  experiments  with 
these  liaps,  and  find  that  2io.  water- lock  is  better 
than  lin,,  owing  to  this  kind  of  trap  waving  its 
water -lock  away,  eapeoially  where  well 
ventilated.  I  have  hi  von  thiH  diagram  a 
water-look  of  3in.,  which,  to  a  great  extent, 
gets  over  the  difficulty  of  waving-  out ;  but  this 
extra  dip  is  greatly  against  the  action  of  the 
trap  for  aelt- cleansing  purposes,  as  the  soil 
must  take  a  great  dive  before  it  con  reach  the 

Cn-Trapa.     (Fig.  63.) 

These  traps  are  nothing  more  than  the  bottom 

of   the  half  CO    twice  struck.       If   you   require 

more   or  less  water-look,  make  a  diSerence  in 


the  height  of  whtre  you  place  the  point  of  the 
compasses,  in  striking  the  nut-go.  That  is  to 
say,  if  you  require  less  dip,  strike  the  throat  U 
lower  down,  and  if  more,  rire  rerii. 
(O-Hunoh  Trap. 
This  tiap  is  nothing-  mora  tian  the  U-trap 
with  the  outlet  conti  med  to  come  in  a  straight 
Imc  with  the  inlet,  as  at  PK,  Fig.  69  A.  In 
making  this   trap,   make  M  U  Q  A  P  first,  and 


StralBhtDip  W-Trapi.    {Fig.  7fl). 
This  is  a  trap  I  experimented  with  som< 
years  ago,  and  went  no  far  aa  to  have  a  sc 
miolds  made  for  casting  them  bat  was  he 


engaged  after  that  date.  The  object  I  had  In 
view  was  to  make  the  trap  mora  thoroughly 
clear  itaelf  of  soil,  &o.,  so  as  to  prevent  it  diving 
ao  low  into  the  water.  I  found  that  by  doing  so 
a  3-in.  water-way  waa  equal  in  effioienoy  to  a 
4-in.  round  pipe  throat  or  passage. 

SntliTi  Cast  CO-Trap.    (Fig.  71). 

This  trap  has  been  cast  with   cleanaing-oap, 

aad  sctews  J  on  top  of  the  out-go.   It  has  also  a 


tie,  Z,  across  die  throat,  to  prei 
pulled  out  of  sbape. 

(To  bt  ttaHinucd.) 


THE  TELESCOPE:  HOW  TO  KAEE 
AND  USE  IT.-ni. 

By  W.  J,  Li-VOABIBB,  F.B.A.3.,  F.C.8.,  &». 

IN  making  the  raokwork  to  work  aa  it  should 
da,  we  ehall  take  np  more  time  than  we 
ma^  at  first  antioipate.  However,  as  we  bare 
determined  to  do  the  work  -well,  we  will  at 
□nee  face  all  difGoulties,  and  with  a  determina- 
tion to  succeed,  we  shall  overcame  all  obstacles, 
and  In  the  end  be  able  to  say  "  Well  done  !  "  Let 
us,  then,  refer  to  Pig.  2  (p,  &S6,  Vol.  yXYTTT  ) 
and  having  mode  A  ^de  through  B  and  0 
without  any  jerks,  or  one  part  tight  and  another 
part  easy,  then  our  next  work  is  to  cut  the  tack, 
or  it  from  any  caoae  the  rack-tubo  does  not 


work  smoothly,  we  wil!  rootify  this  before  going 
on  with  the  racking.  The  tube  Ais  out  of  lUn, 
mandril  tube,  and  should  be  Sin.  long.  This 
mn«t  be  well  scrubbed  with  roagh  emery-paper, 
then  finished  off  with  (FF)  emery-^aper,  and 

lastly,  with   (0)  emory-; -— '   "'   ""*=' 

nicepolidkia  obtained. 


:  and  oil  nntU  a 
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tnbe  does  not  move  smoothly,  then  it  should  he 
put  on  to  a  chuck)  and  the  chuck  screwed  tightly 
in  the  vice,  and  the  whole  of  the  tuhe  oaref iiUj 
floated  until  all  irregularities  have  heen  removed. 
This  is  a  matter  of  time,  and  if  it  is  possible  to 
get  another  piece  of  tubing  quite  true  wo  will 
get  it ;  if  not,  of  courfe  then  we  must  float  and 
finish  off  as  above.  Having  the  tube  all  right, 
we  will  file  a  hollow  in  a  square  bar,  or  make  a 
wooden  pattern,  and  get  a  casting  from  it  of  the 
fonK  we  require  it  to  be.  It  should  be  4in. 
lone;  and  in  section  must  be  like  Fig.  3,  in 
whiflh  &  Is  tii6  top  of  rack,  T  thd  bottom, 
showiw  tfai  «nrv«  in  the  continuation  of  the 
blaok  hue,  and  ona  of  the  screws  S,  bj  which  the 
rack  ii  held  to  the  tebe.  Having'  fUed  up  the 
casting,  the  next  thla^  (and  a  matt  important 
one  too),  is  to  cut  iJam  teeth  in  the  rack.  If 
possible,  we  will  get  sone  friend  to  cut  this  for 
us  (if  among  our  friends  w«  have  a  good  wheel- 
cutter),  if  not — ^well,  I  gusM  we'll  be  independ- 
ent of  the  lot  and  cut  it  oiimlfin ;  and  before 
attempting  to  cut  the  rack,  wc  will  purchase  a 
piece  of  pinion  wire  having  12  leaves,  the  wire 
to  be  about  a  quarter  of  an  inch  in  diameter. 
We  maj  get  juMt  the  length  we  require  from  a 
wi^ohmalrar ;  if  not,  we  must  purchace  a  stick, 
th»  will  be  about  13in.  long,  and  will  come  in 
useful  by-and-by.  We  have  now  to  make  the 
saw  with  whieh  we  shall  cut  the  teeth  in  rack. 
Fig.  4  will  at  onoe  show  us  the  kind  of  saw  we 
have  to  make  :  {a  a'|  are  two  brass  plates  about 
Sin.  long  by  jin.  wide  and  l-16in.  thick ;  (//)  is 
a  centze-piece  of  exactly  the  same  thickness  as 
each  of  the  leaves  in  the  pinion  wire,  and  rr'  are 
two  saws  about  Tin.  long,  screwed  firmly  in 
position,  as  per  drawing.  The  one  saw  c  comes 
down  lower  than  c  ;  the  diiforenoe  ought  not  to 
be  quite  so  much  as  in  diagram,  but  just  so 
much  as  when  c  is  down  to  the  bottom  of  tooth 
c\  will  have  started  the  next  tooth.  Now,  the 
thickness  of  (b)  reg^ulates  at  onoe  the  pitch,  and 
we  have  to  oe  gmded  by  the  pinion  we  are 
going  to  use.  Well,  we  will  try  to  do  this  as  it 
should  be  done,  and  we  will  first  g^t  to  know  the 
thickness  we  want  it  to  be :  to  do  this  we  either 
measure  the  space  in  pinion,  or  rub  the  pinion 
backwards  and  forwards  on  a  piece  of  hard 
wood,  taking  care  that  the  pinion  rolls  freely, 
and  that  the  pressure  we  apply  is  neither  too 
great  nor  too  little.  We  shall  now  have  an  exact 
counterpart  of  the  rack  we  wish  to  cut,  and  our 
work  is  to  make  b  just  sufiiciently  thick  to  enable 
us  to  cut  two  marks  exactly  in  the  wood  with  e 
and  c* ;  well,  now  we  will  oommenoe  cutting  the 
rack  witli  our  own  saw :  this,  by  the  bye,  must  be 
put  into  a  haft,  or  rather,  the  inoh  at  one  end 
which  does  not  oontain  the  saws  must  be  tapered 
down  so  as  to  be  drivoninto  a  haft.  Now,  then,  we 
are  ready  to  out  the  rack,  and  having  first  made 
amark  with  the  edge  of  a  three-square  file,  we  will 
carefully  out  it  down  with  <;,  until  it  goes  to 
the  bottom,  and  c'  has  started  the  second  cut. 
Then  we  out  this  down  to  bottom,  and  so  go 
along  the  whole  of  the  rack,  taking  care  to  out 
as  true  as  possible.  Now  with  a  feather-edge 
we  will  take  off  the  projections  at  the  top  of 
teeth,  and  g^ve  them  a  bevelled  appearance ;  and, 
last  of  all,  we  will  roll  the  pinion  backwards 
and  forwanis  on  the  rack  until  it  works  smoothly ; 
then  we  will  screw  it  perfectly  true  up  to  a  true 
line  marked  on  A,  Fig.  2.  llie  screws  may  go 
right  through  the  rack-tube,  and  with  a  cross- 
ing-smooth we  can  neatly  take  off  tho  little 
projections  inside  tube,  and  leave  it  ready  to  fit 
in  tho  pinion,  which  is  the  next  piece  of  work 
we  have  to  do.  Before  leaving  Fig.  2,  though, 
we  will  file  out  of  B  a  small  piece  to  allow  the 
rack  to  slide  through,  and  the  bottom  of  the 
rack  should  slide  very  smoothly  on  the  part  of 
B  we  filed  out ;  this  is  the  bearing  for  the  rack, 
and  it  is  equally  necessary  to  have  the  bottom 
of  the  rack  T,  Fig.  3,  quite  smooth,  and  true 
from  end  to  end,  so  that  the  rack  will  work 
nicely  all  along.  Now  find  the  pinion- wire  and 
cut  oH  with  the  throe -square  file,  a  piece  2  in. 
long.  We  will  chuck  thin  in  a  hole  in  a  brass 
chudE,  and  file  the  other  end  to  a  point,  bring 
the  buck  centre  up  to  this,  and  cut  off  all  the 
leaves  besido  about  Jin.,  as  in  Fi^.  5,  the 
pinion-wire  to  be  turned  tapor  as  K,  Fig.  5,  to 
be  subsequently  ground  into  II.  Fig.  5.  llaviu'r 
turned  the  pinion,  and  left  it  as  smooth  a» 
possible  on  tho  tniK'V  part,  we  will  next  turn  the 
pinion -nut,  I,  Fig.  o.  This  bhould  be  turned 
something  like  the  shape  in  tho  drawing,  and 
milled  with  a  milling  tool,  cither  flat  or  two 
half-round  mills,  with  a  nick  in  the  centre. 
Before  we  take  the  pioir^n-nut  out  of  lathe,  we 


will  drill  a  small  hole  through  it,  a  little  smaller 
than  the  end  of  pinion,  then  take  it  out  and 
make  G  and  H,  Fig.  5.  For  G  we  will  use  up 
the  widest  of  the  two  pieces  wo  cut  off  the  ends 
of  the  large  tube,  and  having  chucked  the  piece 
of  tube  and  trued  up  both  sides,  we  will  then 
out  out  a  piece  about  same  size  as  Fig.  5,  G, 
and  make  a  hole  in  the  centre,  through  which 
H,  Fig.  5,  just  moves  very  lightly ;  then  we  will 
solder  G  to  H,  and  having  done  this,  put  the 
pinion  into  lathe  again  and  grind  it  into  H,  as 
per  dotted  lines.  This  will  take  a  little  time ;  but 
by  using  first  a  broach,  we  can  make  H  very 
nearly  the  shape  we  wish  it  to  be,  to  take  the 
pinion,  then  g^ind  in  with  a  little  rottenstone 
and  oil  until  the  pinion  works  very  smoothly 
when  dry.  Now  we  must  g^  back  to 
Fig.  2,  and  first  drill  a  hole  through  the 
large  tube,  to  come  immediately  above  the  rack 
in  B ;  the  hole  should  be  in  the  centre  of  B,  Fig.  2  ; 
H,  Fig.  5,  just  sliding  easily  through  it,  so  that 
the  pinion  J,  Fig.  5,  should  just  bed  itself  nicely 
into  the  rack.  We  can  eauly  tell  whether  the 
pinion  is  too  low  or  too  high  by  ttiming  it.  If  the 
tube  A,  Fig.  2,  moves  out  smoothly,  and  will 
move  back  on  turning  the  pinion'the  other  way, 
without  any  loss  of  time,  then  the  rack  and 
pinion  will  do  beautifully,  and  we  will  at  once 
drill  holes  for  the  screws  L  L',  Fig.  5,  to  go 
through.  These  will  holdall  in  place.  If  the 
rack  does  not  follow  pinion  at  once,  wc  must 
make  the  hole  larger,  and  move  pinion  till  it 
does  work  smoothly,  then  put  tho  screws  L  L' 
into  their  places.  Having  finished  the  rack,  wo 
must  turn  next  a  casting  to  screw  into  the  front 
of  rack-tube  A,  Fig.  2,  into  which  a  short  piece 
of  tubing  should  be  soldered,  to  take  the  sliding 
tube  £,  Fig  1,  page  586 ;  the  sliding  tube  may 
be  l-}in.  tube  and  Gin.  long,  with  a  casting  on 
outside  end,  having  the  thread  to  carry  eye- 
pieces. Now  we  can  giee  Harry  the  tube  to 
finish,  and  he  must  use  much  finer  emery- 
paper,  giving  it  a  thorough  good  rubbing  with 
F  F  emery-paper,  and  then  with  O  emeiy- 
paper  and  oil,  and— Now  Harry,  this  is  me 
dirtiest  part  of  the  work ;  but  really  it  must  be 
done,  for  from  this  dirt  will  come  the  beautiful 
polish  that  makes  the  outside  of  a  telescope  look 
so  nice.  Yes,  it  must  be  done.  Take  this  piece 
of  thick  cloth,  Harry  ;  pourjon  it  plenty  of  oil, 
and  rub  it  along  the  tube  until  it  looks  quite 
dirty;  then  with  oil  and  rottenstone  rub  it 
backwards  and  forwards  in  straight  lines,  for  at 
least  a  couple  of  hours,  until  it  has  a  nice 
polish  ;  you  can  rub  the  oil  off  with  a  rag  and 
lime.  But  don't  get  tired,  Harry ;  it  will  repay  us 
for  all  the  trouble  when  finished.  And  now  for 
the  present  we  will  leave  Harry,  and  in  our 
next  we  will  make  the  stand,  and  probably  the 
eyepieces,  so  that  very  soon  wo  shall  be  able  to 
commence  our  observations.  There  is  one  thing 
we  must  do,  and  that  is  to  carefully  put  by  idl 
the  special  tools  we  make  ourselves.  We  shall 
want  them  again  for  other  work. 


THE   PAEIS  ELECTEICAL  EXHIBI- 

TION-IV. 

THE  electric  light  has  never  been  seen  in 
such  profusion  as  it  is  now  in  the 
evening  at  tho  Palais  d' Industrie,  when  no  end 
of  different  sorts  of  electric  lights  axis  at  work. 
We  have  to  disting^nish  between  the  aleotric  arc 
and  the  incandescent  fjetem.  The  electric  arc 
is  the  spark  of  a  powerftil  source  of  dynamical 
electricity  paasinir  between  two  oarbon-points ; 
it  is  the  oldest  and  most  powerful  form  of  the 
electric  light ;  it  requires  a  good  regulator  to 
keep  tho  light  stationary  as  fast  as  the  carbon 
points  burn  away.  In  ordinazy  esses,  all  that  is 
required  is  to  keep  the  carbons  always  at  about 
tho  same  distance,  and  a  simple  regulator 
suificeH.  (For  descriptions  of  lamps,  regulators, 
djnamo-machincs,  consult  back  numbers.) 

When  wo  witth  to  keep  our  point  of  licht  in 
one  fixed  position  it  is  a  much  more  diflicult 
matter,  fv)r  we  h.ive  to  use  a  regulator  which 
moves  both  carbons,  and  each  ut  a  sepHrate  rate, 
hIuco  tho  carbons  bum  uncciually.  Begulatom 
are  very  good  tbinurs,  but  it'  nothing  else  had 
been  found,  tlio  electric  light  would  still  bo  in 
the  cxperimeutiil  phase.  It  is  tho  elcctrio  oandlo, 
which,  dispensing  with  clockwork  aud  compli- 
cations, gave  rise  to  tho  uso  of  tho  elcctrio 
light  on  a  largo  t-cido  for  lighting  streets  and 
lar{::j»»  buildings.  The  Jablochkoff  candle  simply 
consists  of  two  parallel  carbon  }>enr'LL!i,  separated 
by  an  insulating  material,  generally  kaolin  and 


plasterof  Parip.    In  order  that  both  the  osrboiis 
may  bum  down  equally,  we  must  have  currents 
which  arc  alternately  reversed,  so  that  in  reality 
the    Jabloohkoff   light   is    a   rapid     series  of 
sparks,  too  rapid  to  be  separated  by  the  eye. 
These  candles  last  about  U  hour.     Several  aie 
put  in  the  same  g^obe,  one  carbon  of  each  being 
connected  to  the  positive  wire,  and    the  other 
carbons  to  the  negative.     Now,  as  the  ekctae 
current  al  wavs  chooses  the  least  reiistent  path,  tin 
candles  wiU  bum  separately,  one  after  the  oiha, 
in  the  order  of  their  respective  resistances.     M. 
Jamin  has  lately  brought  out  a  oandletobom 
for  160  hours ;  it  is  inclosed  in  a  glass  globe.  la 
the  Werdermann  and  Beynier  Ugbts,  the  teo 
carbons  are  in  contact.     One  of  the  carboiiu  it 
very  large,  and  the  othor,  a  small  pencil  of  carboo, 
is  kept  in  contact  with  it  by  the  action  of  gravity. 
The  pencil  of  carbon  being  thin  it  is  raised  to 
incandesceaee  by  the  electric  current,  and  there 
is  also  a  voltaic  arc  at  the  contact  of  the  two 
carbons.    The  latest  system  of  electric  light  con- 
sists of  a  thesad  of  carbon,  (carbonised  jasper,  or 
fibre)  whioh  is  raised  to  incandesenoe  in  laseu 
in  order  not  to  bum  away.  The  Edison ,  Swan,  sad 
Maxim  laaB]iB  are  on  this  system.    Ijei  us  aov 
consider  the  generators  of  the  ounnnta.   Ih 
have  batteries  and  machines.    Batttrisa  am  att 
of  fashion,  ezoept  for  the  eleotario  liglit  on  i 
small  and  expensive  scale ;  00  Bunsens  beiiig 
required  for  a  single  good  U§ftt,    Still,  a  new 
and  constant  form  of  the  Baasen   battery  hta 
been    devised    by   M.  XSommasI,   so  that  the 
electric  light,   by  means  ef  batteries,   is  to  be 
seen    at    the    ezhihttion.      In    the    Tommtri 
battery  the  porous  pot  is  double  the  height  of 
the  outer  cefi,  and  contains  a  semi-oylindrici] 
glass  bottle  filled  with  fresh  liquid  to  keep  the 
battery  in  aotivitj*  as  fast  as  the  old  one  is  used 
away.    AU  the  ooter  cells  communicate  and 
can  be  filled  or  emptied  simultaneously. 

The  source  of  electricity  mostly  employed  ii  a 
dynamo-electric  machine  with  continuous  or 
alternating  currents  as  the  case  may  be,  worked 
by  a  steam  or  g^s-engine. 

The  current  may  be  utilised  dixeotly  or  stored 
up  in  "  aocumulators,"  or  secondaiy  batteriei. 
At  the  Exhibition  part  of  Swsn's  laapsne 
worked  by  Faure's  accumulators.  It  is  avezy 
difiicult  thing  to  compare  these  lights  sad 
machines.  The  congress  of  eleotridane  is  t» 
settle  theoretical  matters  ;  there  will  also  be  s 
meeting  of  eleotrioians  for  the  practical  part  of 
the  soienoe.  Having  taken  a  genenX  view  d. 
the  eleotrio  light,  we  will  consider  some  of  the 
chief  systems  separately  in  future  articles. 

0.  DetaiUe. 


BRITISH  ASSOCIATIOir. 
— •♦♦ 


ABSTRACTS    OF   EEPOBTS, 
FAFEBS,  &c 

Beport  on  Undergronnd  Waters. 

MR.  C.  E.  BE  RANGE  read  the  *<  Report  on  tke 
Circulation  of  Underground  Watere,"  in 
which  it  was  stated  that  the  results  of  the  oom- 
mittee's  investigation  showed  that  the  Permiao, 
Triassio,  and  Jurassic  formations  of  England  and 
Wales  are  capable  of  absorbing  from  five  to  ten 
inches  of  annual  rainfall,  giving  a  daily  avera^ 
yield  of  from  200,000  to  400,000  gallons  per  squaie 
inch  per  day.  The  area  occupied  by  the  formation 
was  in  roimd  numbers — Permian  and  Trias,  8,600 
square  miles;  oolite,  6,600  square  miles;  eapaUe 
of  yielding  1,720  millions.  The  lowest  rate  of 
absorption  was  1,320,  or  united,  affording  a  aupplf 
for  100,000,000  people,  or  30  gallons  per  head.  JOr. 
De  Ranee  specially  described  the  water-bearing 
conditions  of  the  Yorkshire  area.  Professor  Preit- 
wich,  of  Oxford,  remarked  that  the  report  was  an 
excellent  one.  Dr.  Wright  said  that  this  repoit 
redeemed  geologists  from  the  charge  which  nid 
been  made  against  them  that  their  researches 
were  not  of  any  value  to  the  public.  There  was 
no  subject  of  greater  importance  than  our  water 
supply. 

Beport  on  Underffroand  Temperature. 

Prof.  Everett  presented  the  report  of  the  cos- 
mitteo  on  **  Underground  Temperature.'*  Durmj; 
the  year  observattoua  had  been  taken  at  the  East 
Manchester  Coal  Fidd,  the  Talavsoch  Lead  Mine, 
FliutMhire,  and  at  the  Radatock  Collieries,  B jtb. 
With  respect  to  the  observations  in  the  East  Mao- 
cheater  Coal  Field,  these  were  taken  respectively  at 
Ashton  Moss,  Bredbury,  and  Nook  Pit.  At  Aakton 
Moss,  at  a  depth  of  2,790ft.,  the  temperature  was 
85-3'' ;  at  Bredbury  Colliery,  at  a  depth  of  l,02Qft., 
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■MieratuTe  wm  62* ;  uid  at  Nook  Pit,  at  a 
CI  1 ,050ft. ,  63^^  Theie  obseivationB  agreed 
Aiiglj  welL    Tho  mean  natural  temperature 

be  assamed  to  be  49^.  The  inorements  of 
■stare  at  that  depth  would  then  stand  as 
B  :^Afihton  Moss,  36*3*  in  2J90ft. ;  Bred- 

13*  in  1,020ft. ;  Nook  Pit,  13 J°  in  1,050ft. ; 
save  for  each  degree  of  increase — Aahton 
76-9ft.;  Bredbury,  78-5ft.;  Nook  Pit,  79ft. 
atshire  the  observations  showed  great  irregu- 
Jftst  year,  and  the  new  obaeryations  talen 
mx  increased  the  irre^aiity.  The  observa- 
psre  taken  at  a  place  m  the  lead  mine  660ft. 

the  temperature  was  62"*  Fah.,  while  48^ 
BHumed  to  be  the  surface  temperature,  gave 

of  1^  for  47ft    At 


of  14«  in  660ft.  or 
wdrtook  Colliery,  obsenrations  were  made  at 
gits-the  Wells  May  Fit,  660ft  deep;  the 
■r  Pit,  1,000ft. ;  and  the  third  in  the  same 
a  depth  of  810ft.  He  assumed  50*  in  that 
^  as  surface  heat ;  and  thus  for  660ft.  the 
re  was  11-7* ;  for  810ft.,  13<> ;  and  tbe  same 
MHt. 

Iiwuir  Diaturbaace  of  Gravity. 

C  U.  Darwin  read  the  Report  of  the  Oom- 
^il^ointed  for  the  measurement  of  the  JLunar 
banoe  of  Gravity.  The  experiments  so  far 
y  had  gone,  confirmed  the  result  of  MM. 
adie  and  Plantamour,  and  it  was  thought 
mnld  remain  little  doubt  but  that  the  surface 
earth  is  in  incessant  movement,  with  oscilla- 
M  periods  extending  from  a  fraction  of  a 
to  a  year.  Whether  it  be  a  purely  super- 
IsBomenon  or  not,  this  consideratioa  should 
importance  to  astronomical  observers,  for 
litruments  are  necessarily  placed  at  the  sur- 
the  earth.  M.  Plantamour  spoke  as  though 
e  generally  recognised  that  one  pier  of  a 
circle  rose  during  one  part  of  the  year  and 
another.  But  if  this  were  so  throughout 
» they  must  suppose  that  there  was  a  kmd  of 
the  solid  earth  produced  by  climate  changes; 
and  fall  of  the  central  parts  of  continents  must 
Bount  t3  something  considerable  in  vertical 
.  and  the  changes  of  level  on  the  earterly 
Mterly  coasts  of  a  continent  must  be  exactly 
se  to  one  another.  The  idea  seemed  of  cour«se 
iugly  improbable,  but  it  was  alleged  that  it 
le  eastern  pier  of  transit  instruments  in 
I  which  r^se  during  the  warmer  parts  of  the 
Now  if  this  be  generally  true  for  Europe, 
had  uu  easterly  coast,  it  was  not  easy  to  see 
le  change  could  be  brought  about  except  by 
Ids  of  the  wkolo  Continent.  The  committee 
ted  that  in  the  future  it  would  be  thought 
iry  to  erect  at  each  station  a  delicate  instru- 
}r  the  continuous  observations  of  tho  changes 
d.  Dr.  llaughton  alluded  to  observations 
[0  yeai-.=»  since  by  Sir  William  Hamilton,  and 
f  he  remembered  rightly,  he  found  out 
I  and  anuual  variations.  I'rof.  Ball  said  he 
en  in  tho  habit  of  attributiug  these  minute 
8  in  the  level  to  u  sort  of  microscopic  earth- 
if  he  might  use  tho  exprestfion,  though  they 
t>e  due  to  atmospheric  or  climatic  influences. 
Thomson  said  the  whole  of  the  eaxth  was 
,g  every  day,  and  he  advised  the  experiment- 
lo  down  a  mme,  where  the  whole  class  of 
>ances  would  be  annulled.  A  continual  ob- 
on  of  this  kind*  would  be  of  great  use  in  con- 
1  with  earthquakes,  and  by  this  means  a 
amount  of  knowledge  might  be  obtained, 
quakes  mode  great  disturbances,  and  one 
;  place,  say,  in  the  neighbourhood  of  the 
le  Sea,  would  send  its  vibrations  through  the 
earth.  A  regular  systematical  gravitational 
atory^was  one  of  the  appliances  of  science  to 
they  must  look  in  the  tuture. 

Beport  o^  Meteorlo  Dust. 

E.  Schuster  read  the  report  of  the  Committee 
eteoric  Dust.  Tho  committee  had  not  been 
his  year  to  do  much  more  than  to  find  out 
had  been  done.  Professor  Schuster  quoted 
'  extracts  from  Mr.  Banyard*s  paper  as  to 
■alts  of  observations  made  by  IProfessor 
^,  Dr.  Phipson,  and  others.  Professor 
^  had  found  iron  in  the  Giant's  Causeway, 
'<  Phipson  had  observed  iron  deposited  on 
^post  d  to  the  wind,  but  he  found  iron  only 
)  parts  of  the  year,  and  only  when  the  wind 
%  certain  direction.  The  Committee  knew 
*<^  did  fall,  and  they  would  like  to  know  the 
y ,  for  it  was  most  important ;  but  the  diffi- 
'U.S  to  fiod  a  suitable  spot  to  make  observa- 
^fiiciently  free  from  dust  to  allow  such  ob- 
^ns  being  made.  He  had  suggested  a  place 
^Ips,  and  he  thought  Sir  Wm.  Thomson  had 
^d  Canada.  With  regard  to  the  instru- 
^  be  used,  two  had  recently  been  described 
'cmeh  publication,  in  which  iron  would  be 

on  glass   plates  covered  with  glycerine. 

H.  Soott  said,  from  observations  which  had 
lade,  the  iron  in  the  Giant's  Causeway  was 
^y  of  terrestrial  origin.  They  had  recently 
*Tgp  collection  of  iron  dust  from  a  Dundee 
^  from  the  far  north  of  Spitzbergen,  and  the 
Q  found  it  coming  down  as  a  Bubstonoe  of 


grey  dust  on  the  floe.  He  pat  a  large  quantity  into 
a  bottle,  and  this  substance,  which  was  mixea  with 
ice,  was  sent  to  London.  It,  of  course,  remained 
frozen  whilst  in  the  Aroiio  regions,  but  when 
placed  in  a  room  it  rapidly  melted.  When  the 
bottle  was  opened  they  were  driven  from  the  room 
by  the  smell  of  phosphoretted  hydrogen  coming 
from  it  Dr.  Gladstone  remarked  that  it  was  easy 
to  find  iron,  but  the  difficulty  was  to  prove  it  to  be 
meteoric  iron,  for,  as  they  knew,  the  wind  picked 
up  fine  dust  from  the  earth,  and  carried  it  to 
aunoet  any  distance.  Sir  W.  Thomson  said  it  was 
impossible  to  take  meteoric  dust  separately  from 
wnmever  other  dust  may  be  in  the  air.  His 
reason  for  suggesting  Canada  was,  that  daring  the 
winter  months  so  large  an  expanse  was  covered 
with  snow  from  which  no  terrestrial  dust  would 
proceed.  Places  could  be  found  sufficiently  far 
from  human  habitation  to  admit  of  their  observa- 
tion being  undisturbed  by  smoke.  The  glaciers  of 
Greenland  were  also  very  suitable.  The  committee 
did  not  feel  that  the  subject  was  yet  ripe  for  con- 
tinned  observations,  but  he  could  not  doubt  that 
there  was  a  large  field  for  the  dust  committee. 

High  Molecular  Weights. 

Prof.  W.  Odling,  M.B.,  F.B.S.,  gave  an  address 
*'  On  the  Inferences  Deducible  from  High  Molecu- 
lar Weights,  as  Exhibited  by  the  Oxides  of  Man- 
ganese.'' He  contended  thiat  estimations  of  va- 
pour-denaity  had  not  had,  and  could  not  have,  an 
absolutely  determining  influence,  but  thought  these 
estimations  always  required  to  be  checked  by 
purely  chemical  considerations.  In  particular,  he 
referred  to  the  cases  of  bodies  which  had  two  or 
more  distinct  vapour -densities — cases  which  were 
becoming  added  to  daily.  He  expressed  his  entire 
concurrence  with  the  views  as  to  the  non-existence 
of  two  distinct  forms  of  combination,  atomic  and 
molecular,  and  strongly  opposed  the  notion  that 
various  metallic  elements  possessed  a  definite  ca- 
pacity of  saturation.  He  contended  that  the  doc- 
trine of  atomicity  furnished  a  very  inadequate  idea 
of  the  most  important  facts  of  chemical  combina- 
tion, and  that  the  representation  of  atomicity 
notions  by  graphic  formula  was  highly  misleading. 
Prof.  Williamson  said  he  entirely  agreed  with  the 
reader  of  the  paper  that  chemical  tests  had  always 
been  final,  and  he  did  not  think  that  they  could  bo 
otherwise.  Referring  to  vapour-densities.  Prof. 
Williamson  said  that  in  all  cases  valuable  sugges- 
tions had  been  derived  from  a  study  of  this  par- 
ticular subject.  He  pointed  out  that  chemists 
ought  to  be  a  little  more  cautious  in  interpreting 
in  their  ordinary  reasonings  results  arrived  at. 
They  were  too  apt  to  lose  sight  for  a  time  of  the 
fact  that  what  was  one  thing  at  one  temperature 
was  not  the  same  at  another.  At  a  low  temperature 
they  had  no  right  to  say  it  was  the  same  as  at  a 
high  temperature.  He  did  not  know  a  single  body 
which  could  be  proved  to  be  the  same  in  its  chemi- 
cal functions  and  constitution  at  different  tempera- 
tures. It  would  be  useful  to  them  as  chemists  to 
keep  in  the  habit  more  and  more  of  describing 
bodies  and  their  functions  in  relation  to  the  par- 
ticular temperature  at  which  these  particular  func- 
tions were  found  to  be  exercised  by  them.  So  long 
as  they  did  not  do  this,  they  would  be  constantly 
falling  into  statements  which  might  be  liable  to 
misrepresentation. 

Rotational  Oo-efflclent  in  Metals. 

Dr.  E.  H.  HaU,  of  Baltimore,  U.S.,  made  a  com- 
munication on  **  The  rotational  co-efficient  in 
metals."  This  paper  had  reference  to  a  discovery 
made  about  two  years  ago  at  the  John  Hopkins 
University,  by  which  it  was  shown  that  when  a 
conductor  bearing  a  current  of  electricity  is  sub- 
jected to  a  magnetic  force  at  right  angles  to  the 
direction  of  the  current,  a  transverse  electromotive 
force  is  set  up  in  this  conductor,  the  direction  of  the 
transverse  force  being  perpendicular  to  the  plane  of 
the  primary  current  and  the  magnetic  force.  The 
term  ''rotation  co-efficient,"  as  here  used,  means  the 
transverse  electromotive  force  which  would  be  set 
up  in  a  conductor  ef  square  section  of  unit  area, 
bearing  the  unit  electric  current,  when  acted  upon 
by  the  unit  magnetic  force.  Several  articles  upon 
this  subject  have  already  been  published ;  but  the 
present  communication  gives  some  newly-discovered 
facts  connected  with  the  matter.  Sir  Wm.  Thom- 
son said  the  paper  was  the  most  important  that 
had  been  made  to  the  section,  whilst  the  discovery 
was  the  most  important  with  regard  to  the  pro- 
sinceperties  of  matter  that  had  been  made  the  days 
of  Faraday. 

Ohemical  or  ICaffnetio  Action  P 

A  paper  was  read  by  Mr.  W.  Thomson  "On 
certain  Phenomena  which  appeared  to  be  of  the 
nature  of  Chemical  Magnetic  Action,"  from  which 
it  appeared  that  about  two  years  ago  he  accident- 
ally observed  a  peculiar  phenomenon.^  A  piece  of 
iron  had  lain  for  some  time  on  a  piece  of  cloth 
which  had  been  dyed  with  .Prussian  blue,  and  at 
certainjK>int8  on  either  side  of  the  iron  the  blue- 
colour  of  the  cloth  was  discharged,  and  the  fabric 
rendered  white.  Anxious  to  know  whether  the 
pnuniate  had  rimply  been  deoompofed,  or  whether 


the  colour  had  actually  been  removed,  he  burned  a 
small  fait  of  the  bleached  fabric,  and  found  that  it 
left  a  perfectly  white  ash ;  when  a  similar  pieoe  of 
the  blue  cloth  was  burned  an  ash  having  a  deep  red 
colour  was  obtained.  On  furttier  testing  he  found 
that  the  merest  trace  of  iron  remained  m  the  part 
which  was  bleached.  He  then  instituted  a  series 
of  experiments,  amon^  thewe  being  one  whidi 
consisted  of  placing  a  piece  of  flat  iron,  2in.  by  |in., 
on  a  piece  oi  wet  Jnruuian  blue-dyed  doth,  laid  on 
a  pl^  of  glass.  In  a  few  hours  the  colour  from 
the  vicinity  of  this  small  bar,  on  either  side,  be- 
came fainter  and  fainter,  and  that  action  continued 
until,  after  a  few  weeks,  the  colour  was  entirely 
discharged  in  a  semicircle  at  each  side  of  the  piece 
of  iron  for  about  Zifln.  from  the  iron,  whilst  deep 
blue  lines  of  colour  seemed  .to  flow  away  from  the 
two  sides  of  the  piece  of  iron  to  diatanoes  from 
l^in.  to  l§in.  from  the  iron. 

Ohemical  Action  between  Solids. 

Professor  Thorpe,  Ph.D.,  F.B.S.,  read  a  |)aper 
on  **  The  ChemioU  Action  between  Solids,"  m  the 
course  of  which  he  drew  attention  to  the  eztieraelv 
rare  instances  of  such  action  hitherto  observeo, 
showing  how  many  of  these  might  be  explained  on 
the  supposition  that  combination  actually  occurred 
between  the  bodies  either  in  solution  or  in  a  state 
of  gas.    He  illustrated  his  subject  with  experi- 
ments in  the  formation  of  several  compounds  by 
bringing  together  the  components  in  their  solia 
form,  choosing  as  examples  such  as  would  mani- 
fest tiieir  form  by  characteristic  colours.     After  a 
short  reference  to  a  memoir  of  Professor  Sprinse, 
he  said  one  of  the  most  remarkable  results  ob- 
tained by  that  Belgian  professor  was  the  forma- 
tion of  coal  from  peat,  by  subjecting  the  latter  to 
high  pressure.    Peat  from  Bblland  and  Belgium 
when  exposed  to  the  pressure  of  six  thousand  at- 
mospheres was,    according   to  Springe,   changed 
into  a  mass  which  in  all  physical  c^racteristies 
resembled  ordinary  coal.  Experiments  of  the  same 
kind  as  those  of  Professor  Springe  were  made  by 
Professor  Thorpe,  but  they  gave  entirely  different 
results. 

Report  on  Electrical  Standards. 

Prof.  Carey  Foster  read  the  report  of  the  Com- 
mittee on  Electrical  Standards,  llo  said  this  was 
an  interim  report  of  the  committee  for  issuing 
practical  stanoiards  for  use  in  electrical  measure- 
ment. It  appeared  to  the  committee  that  in  order 
to  perform  tne  task  intrusted  to  them  they  had 
two  principal  questions  to  consider ;  first,  to  select 
or  prepare  a  well-defined  standard  of  accurately 
known  absolute  value  for  each  kiod  of  magnitude ; 
and  secondly,  to  take  measures  for  making  certified 
copies  of  each  of  the  adopted  standards  accessible 
to  the  public.  The  standard  mttguitudes  which  tho 
committee  have  had  under  considtTatiou  as  yet  are 
(I)  the  standard  of  resistance  (2)  the  standard  of 
capacity,  and  (3)  the  standard  of  electromotive 
force.  As  to  the  first  of  these,  the  standard  of 
resistance.  Prof.  Foster  gave  an  account  of  pre- 
liminary experiments  on  the  determination  of 
electrical  resistance  in  absolute  measure. 

Beport  on  linminons  Meteors. 

Professor  A.  S.  Herschel  read  the  report  of  the 
oommittee  on  luminous  metecors,  in  the  course  of 
whioh  he  referred  to  the  aerolite  which  fell  near 
Middlesbrough  this  year  (see  p.  107,  Vol.  XXXIII.) 
and  imbedded  itself  to  a  considerable  depth  in  the 
earth.  It  was  estimated  that  it  struck  the  earth 
with  a  velocity  of  402ft.  per  second.  Tiiere  was  no 
doubt  it  fell  at  least  40  miles.  The  committee  re- 
commended that^  as  the  information  they  had 
received  was  of  such  a  miscellaneous  character, 
they  should  not  make  any  further  reports  for  a  few 
years. ^^ir  William  Thomson  said  the  great  majo- 
rity of  meteoric  stones,  instead  of  faJling  to  the 
earth  in  a  solid  mass  like  the  one  produced, 
generally  g^t  shivered  to  pieces  in  the  nir  through 
becoming  sointensely  hot.— Prof.  Herschel  observed 
that  the  stone  in  question  had  not  been  exposed  to 
any  great  heat.— Sir  William  Thomson  observed 
that  in  all  probability  some  of  the  vegetation 
existing  was  of  meteoric  ancestry.  The  stone  in 
question  was  not  on  the  earth  a  quarter  of  an 
hour  before  it  was  picked  up,  and  it  was  certain 
that  it  came  from  outside  the  earth.  He  also  said 
there  was  a  general  consensus  of  sentimental 
belief  that  in  many  other  bodies  in  the  universe 
there  was  somethin|f  like  the  life  on  this  earth,  but 
tiiat  was  not  a  scientific  belief ;  however  science 
was  in  what  might  be  called  a  sceptical  condition. 
Life  elsewhere  was  a  possibility,  and  science  only 
went  the  length  of  saymg  tliat  life  elsewhere  was 
not  impossible.  At  the  same  time  he  did  not  say 
that  the  sentimental  belief  might  not  be  as  well 
founded  as  any  scientific  belief,  but  all  he  could 
say  at  present  was  that  such  a  belief  was  not 
founded  on  scientific  grounds. 

DinBoeiation  of  Elsmanta. 

Prof.  Dewar  read  a  paper  on  the  alleged  de- 
comporition  of  elements,  in  which  he  argil^d  tha. 
Mr.  Lookyer's  views  regarding  the  existenoe  o 
carbon  vapour  in  the  oonma  of  m  ffon  would  u^^ 
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bear  Bcientifio  inyeHtigation,  and  that  his  views  re- 
garding the  modification  of  the  spectrum  of 
magnesia  were  e<^ually  illusory,  and  gave  no  proof 
of  the  decomposition  of  elementary  substances. 
Finally,  he  discussed  Mr.  Lockyer*s  theory  of 
"basic ''  lilies,  and  addressed  himself  to  a  refuta- 
tion of  them.  The  results  recorded,  he  said, 
strongly  confirmed  Young's  observations,  and  left 
little  doubt  that  the  few  as  yet  unresolved  coinci- 
denoes  either  would  yield  to  a  higher  dispersion,  or 
were  merely  accidental.  It  would,  indeed,  be 
strange  if  among  all  the  variety  of  chemical  ele- 
ments— and  the  still  greater  variety  of  vibrations 
which  some  of  them  were  capable  of  taking  up, 
there  were  no  two  which  could  take  up  vibrations 
of  the  same  period.  They  certainly  should  have 
'supposed  ttiat  substances  like  iron  and  titanium, 
with  such  a  large  number  of  lines,  must  each  con- 
sist  of  more  than  one  kind  of  molecule,  and  that 
not  single  lines,  but  several  lines  of  each,  would 
be  found  repeated  with  the  spectra  of  some  other 
chemical  elements.  The  fact  that  hardly  a  single 
coincidence  could  be  established  was  a  strong  argu- 
ment that  the  materials  of  iron  and  titanium,  even 
if  they  be  not  homogeneous,  were  still  different 
from  mose  of  other  chemical  elements.  The  sup- 
position that  the  different  elements  might  be 
resolved  into  simple  constituents,  and  into  a  sinple 
one,  had  long  been  a  favourite  speculation  with 
chemists;  but  however  probable  that  hypothesis 
might  appear  d  priori,  it  must  be  acknowledged 
that  the  facts  derived  from  the  most  powerful 
method  of  analytical  investigation  yet  devised  gave 
it  but  scant  support. 

Pressure  ofWind. 

A  paper  prepared  by  Mr.  F.  Hawksley  on  "The 
Pressure  of  Wind  upon  a  Fixed  Plane  Surface'' 
was  read,  in  which  the  author  said : 

Of  the  phenomenon  called  a  "gust  of  wind," 
nothing  is Imown,  either  as  to  its  cause  or  as  to  its 
exceptional  but  almost  momentary  velocity,  or  as 
to  the  extent  of  the  area  over  which  it  temporarily 
operates ;  but  it  is,  notwithstanding,  certain  that  a 
wind -pressure  of  even  401b.  on  the  square  foot  is 
unknown  in  these  islands,  because,  as  may  be 
readily  shown,  that   intensity  of  pressure  would 
suffice    to  have  overthrown  most  of  the  loog- 
existing  factory  chimneys,  to  have  overset  most 
windmuls,   ana  to  have    scattered    the    greater 
number  of  the  slighter-built  domestic   and  other 
structures,    which     haire,    nevertheless,    "wea- 
thered manyr  a   storm  **  and  still  remain  intact. 
The  conclusion  of  the  author  of  the  paper  was 
that  for  structural  calculations  a  maximum  wind- 
pressure  of  401b.  per  square  foot  might  be  very 
safely  adopted,    notwithstanding   some   common 
anemometncal  observations  to  the  contrary.  With 
regard  to  these  observations,  the  author  remarked 
that  the  instruments  in  use  were  little  better  than 
philosophical  toys,  and  that  in  general  they  afforded 
no  direct  comparable  or  reliable  indications  of 
either  velocities  or  pressures,  and  that  they  wete 
oftenjudidously  placed  in  many  instances  to  record 
the  effects  of  combined  and  therefore  locally  acceler- 
ated currents,    while,    in   other   instances,  they 
recorded  only  the  effects  of  obstructed  and  there- 
fore locally  extended  currents.    As  the  acquisition 
of  accurate  data  was  of  great  and  increasmg  im- 
portance, the  author  suggested  that   the  British 
Association  and  other  learned  societies  interested 
in  physical  investigations  should  unite  in  providing 
the  neoeesary  funds  and  observers  for  the  purpose. 
— ^Dr.  Siemens  pointed  out  that  Mr.  Hawksley  had 
not  allowed  or  provided  for  hurricanes  and  gales. 
— Sir  F.  BramweU,  speaking  from  the  commercial 
point  of  view,  said  it  would  be  impossible  to  erect 
nidges  and  other  stractures  specially  susceptible  to 
wind-pressure  which  would  be  able  to  withstand 
any  sort  of  hurricane  or  gale. 

Grants  made  by  Ooanoil. 

The  following  grants,  amounting  to  £1,280,  were 
made  for  scientific  purposes : — 

The  Ck>UNOii.. — fsploration  of  mountain  district 
of  Eastern  Equatorial  Africa,  £100. 

Maxhexaticb  and  Phtbios.— Mr.  G.  H.  Darwin, 
lunar  disturbance  of  gravify,  £16  ;  Dr.  A.  Schuster, 
meteoric  dust,  £20;  Professor  Sylvester,  funda- 
mental invariants  (partly  renewed),  £80 ;  Mr.  B. 
H.  Scott,  synoptic  charts  of  the  Indian  Ocean, 
£60 ;  Professor  Q.  C.  Foster,  standards  for  use  in 
electrical  measurements  (partiy  renawed),  £100. 

CHSiasTBY. — ^Professor  Dewar,  present  state  of 
knowledge  of  spectrum  analysis,  £5:  Professor 
Balfour  Stewart,  calibration  of  mercurial  thermo- 
meters, £20;  Professor  Boscoe,  wave-lengths 
tables  of  spectra  of  elements,  £50;  Dr.  Hugo 
Miiller,  chemical  nomenclature,  £10;  Professor 
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MECHANICAL   DRAWING.-V.* 

By  Pbof.  John  E.  Sweet. 

{Continued  from  p.  566,  Vol.  XXXUI.) 

Inatmctiona  for  Practice. 

IN  the  first  lesson  it  was  the  aim  to  impress  the 
student  with  the  importance  of  working  witii 
as  much  accuracy  as  possible ;  for  upon  the  accuracy 
of  the  work  depends  the  accuracy  of  the  results.  In 
the  kind  of  work  suggested  for  this  lesson  an 
entirely  different  principle  must  govern  every  move. 
Bightness  is  altogether  a  diflterent  tbiog  from 
accuracy.  To  illustrate :  A  shaft,  lin.  in  diameter, 
is  required  or  may  be  already  in  a  machine.  The 
draughtsman  makes  his  drawing  l-32in.  too  large 
or  too  smaU,  but  figures  it  one  inch.  The  drawing 
is  all  right,  because  it  represents  the  thing  as  it  is, 
or^  if  made  to  the  figures,  will  be  what  is  required ; 
still  it  is  not  accurate.  On  the  other  hand,  a  bolt. 
Sin.  long,^  may  be  required.  The  draughtsman 
draws  it  7in.  to  a  decimal.  It  will  be  very  accurate, 
but  an  inch  too  short.  The  important  thought  I 
wish  to  enforce  by  this  is,  the  necessity  of  thinking 
what  you  are  about : 

1st.  Do  not  expect  to  arrive  at  anything  like 
correct  results  in  solving  problems  by  the  graphic 
method,  except  by  careful  work. 

2nd.  Do  not  fool  away  a  lot  of  time  in  measuring 
the  sizes  of  waste- oil  cups,  and  drawing  them  to 
the  1-64  of  an  inch,  when  the  size  to  the  eighth 
or  quarter  is  near  enough. 

Tne  man  who  womcb  with  accuracy,  where 
accuracy  is  required,  and  with  indifference  when 


of  the  scale  to  the  vertical  lino,  run  along  with  the 
pencil,  counting  8,  IG,  24  as  you  come  to  the  fuU 

inches ;  26,  26^  as  you  reach  the  3-1  in .     In  this  way 

10 

you  soon  get  to  foeliug  the  ^th  of  an  inch  is  the  ex- 
pression of  an  inch,  and  for  the  time  cease  to  con- 
sider it  as  an  eighth.  After  drawing  the  four  lines 
representing  the  boundary  of  tiie  board,  determine 
the  radius  to  which  the  comers  are  rounded,  if 
rounded  at  all ;  and  if  you  have  the  small  bow  pencil, 
strike  them  to  the  proper  curve  with  it ;  if  not, 
round  them  by  free-hand.  It  is  not  an  easy 
matter  to  set  the  compass  so  that  a  circle  will  blend 
properly  with  two  straight  b'nes.  The  following 
method  will  be  found  an  assistance :  Set  the  pencil- 
point  of  the  bow  pencil  at  the  coMier,  and  the 
needle-point  on  one  of  the  lines,  as  at  A,  Fig.  14 ; 
then  strike  an  arc,  as  shown  at  B;  then  plaos 
the  pencil-point  at  C  and  the  needle-point  on  the 
arc. 

A  circle  struck  from  the  centre  will  blend  with 
both  lines.  When  the  drawing  is  to  be  inked,  ud 
the  draughtsman  is  not  specially  expert,  two  lines 
drawn,  as  shown  at  A  and  G,  showmg  where  the 
oirde  should  end,  is  a  help.  The  circles  should  be 
inked  in  first,  and  the  straight  lines  drawn  to  join 
them.  If  the  original  lines  are  drawn  fine,  and  tiie 
ends  extending  too  far  be  erased,  the  drawing  can 
be  gone  over  tiie  second  time  with  the  pendi,  and 
a  »ir- looking  drawing  produced  by  the  pencil 
alone. 

If  the  board  has  been  slit  in  strips  as  heretofore 
recommended,  the  lines  representing  the  joints 
can  be  drawn,  and  the  spacing  done  by  experiment- 
ing with  the  dividers,  or  without  experimenfiiig 
with  the  scale.  Let  us  assume  there  are  twdvs 
strips  in  the  board,  and  the  drawing  is  2|in.  wide. 
If  tine  drawing  were  Sin.  wide,  every  i  of  an  inch 
would  represent  a  strip ;  but  being  leas,  the  stins 
are  proportionally  less.  Now  if  the  drawing  seue 
is  turned  at  an  angle  across  the  drawing  xmtil  tiie 
0  and  Sin.  mark  of  the  scale  condde  with  the  two 
edges  of  the  drawing,  the  points  can  be  laid  off  from 
the  ^in.  marks,  the  same  as  if  the  drawing  wwe 
three  inches  wide.  To  make  the  drawing  complete, 
a  view  of  the  end  or  side,  or  both,  of  the  boud 
must  be  given. 

After  the  two  lines  representing  the  thickness  of 
the  board  either  above  or  below,  or  at  eitiier  end, 
the  proper  length  or  width  can  be  laid  off  by  simply 
squaring  over  from  the  original  dtawiog.  Such  a 
view  is  called  by  the  mathematician  and  instmcton 
a  projection,  or  projecting  the  drawing.  But  if 
the  drawings  wera  of  a  machine,  it  would  be  bj 
mechanical  draughtsmen  called  a  side,  front  or 
back  view,  as  the  case  might  be ;  if  of  a  bmldiDg, 


^  f     C.  i7 


MY,  geologici 
nlly  circmati 


ion  of  underground  wat^**  ^\ 


^ 


the  requirements  are  indifferent,  is  sure  to  be  think- 
ing of  what  he  is  about.  He  is  not  likely  to  make 
such  outrageous  blunders  as  the  man  who  knows 
nothing  but  fine  measurement,  nor  is  he  half  as 
long  about  it. 

In  the  advice  given  for  the  selection  of  some 
object  to  represent  **  something  that  the  student 
has  at  hand  "  may  not  have  been  quite  sufficienUy 
explicit,  for  he  might  have  a  locomotive  in  si^ht 
and  a  cold  chisel  in  his  hand.  Trjr  the  cold  chisel 
first ;  or.  better  still,  make  a  drawing  at  a  scale  of 
it  i  or  I  the  size  of  the  drawing-board  you  are 
working  upon.  Measure  the  hoard  carefully,  and 
as  there  are  but  these  general  dimensions  it  is  well 
to  make  them  all  and  carry  their  dimensions  in 
your  mind,  simply  as  discipline  in  that  kind  of 
memorv.  Do  not  go  through  the  mental  operation 
of  dividing,  but  if  you  are  working  at,  say,  \  full 
size,  lay  your  scale  upon  the  paper  and  run  off  as 
many  eights  as  there  are  inches  in  the  measurement. 
That  is,  supposing  the  board  to  be  26i^in.  Ions,  with 
a  back  ana  vertical  line  to  represent  the  bottom 
and  left-hand  end  of  the  board,  then  with  the  zero 


*  Rrom  the  ^sicrioon  M^tiiinUU 


it  would  be  called  a  front  or  side  elevation.  Thi* 
is  the  basis  of  all  drawings  used  to  represent  ob* 
jects,  and  if  the  drawing  as  now  finished  be  given 
to  a  workman,  and  the  scale  to  which  it  is  drawn 
designated^  the  workman  can  make  another  board 
like  the  original  without  further  explanation.  It 
is  desirable,  however,  to  put  upon  each  drawing 
the  dimensions  in  figures.  It  would  seem  that  a 
simple  sketch  with  the  figures  would  be  j[ust  as 
valuable  as  a  complete  drawing  ;  aiid  iu  this  case 
it  would  be ;  but  as  the  wotk  becomes  more  com- 
plicated, the  advantage  of  complete  drawings  be- 
comes more  apparent. 

The  T-aquare  may  next  be  taken  as  a  good  ob- 
ject to  represent,  referring  to  the  Figs.  2  and  6 
(pp.  467,  496,  Vol.  XXXIII.)  for  the  methods  of 
representation,  rather  than  things  ta  copy.  Thii 
class  of  drawing,  that  is,  the  maKiog  of  drawings 
of  things  already  made,  requires  absolute  fidelity  j 
in  the  representation.  In  tbis  class  ('f  work  it  ii  ' 
better  to  illustrate  a  dozeu  unimportant  features 
than  omit  one  important  one.  The  omis^don  of  a 
single  line  sometimes  leases  an  important  part  un- 
intelligible. If  the  square  is  a  wooden  one,  the 
kind  <^  screws,  even  with  which  the  blade  is 
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iMtened,  ihoold  be  indioated.  The  ordicoi^  | 
method  ot  Tepieaectiiig  the  cohhudd  wood-screir  lu  i 
■hown  in  Fig.  16,  wid  a,  oomplete  ceprBseDtatiQTi  by 
Tig.  16.  In  maViag  >uch  dc&wmga  as  this  or 
the  T->qiUTO,  it  ii  not  qdususI  to  bisak  oat  a.  piect 
of  the  woik  in  appoanuice,  ao  u  to  gat  the  import^ 
ent  put!  on  &  tuge  gcala  oc  fall  aim,  uid  jet  not 
take  ap  the  aecaeaaij  pspai  to  ihow  the  Whole  or 

If  Uia  T'Bquato  ii  of  the  «teel  kind,  Fig.  6,  refer  ' 
to  Fig.  17  far  an  enluged  view  of  tha  bead.  Thii. 
fORo  Ol  head  will  no  doabt  look  very  plain  to  | 
mauj.  Etpeciolly  thoie  who  have  had  free-hand, 
.  ■■  cmiiiaijly  taosht,  will  want  to  branch  off  into  ' 
•n  daboiate  iufiaj  of  ■oroll  work,  belieiing  luoh  I 
oiTMmwDtation  appropriate.  Bnt  the  moment  tht 
diwwhlunau  beguu  to  oanceive  fomu  of  hie  owo  I 
tbMi  tiB  begjni  to  bs  a  deng;ner ;  and  if  he  wiU  | 
"        "       )f  deugning, 


cnirenta,  oil  going  the  eame  wjy,  and  occupying  a 
giTen  area,  is  e^iv:>1ent  to  a  collection  of  equal 
magnetia  molecuJes  with  thsir  poles  in   the  Banit> 


Wen 


,d  that  a- 


the  efficiency  of  magneto- 
cicutrn;  uiiLuuiuHa  uy  a,  lormiila.  Taking  i  to  be 
the  effective  work  daiia  by  a.  unit  current  in  odd 
turn  of  the  armature,  and  u  the  number  of  turns 
is  a  minute,  aud  C  the  ■trengtb  of  the  current,  thi.^ 
total  effective  work  ii  C'li/: ;  and  the  woik  done 


the   r 


f   the 


quiring  tuoe  for 
fjetjaeaee  of  this, 
it  u  neceuar;  t 


a.  inetantly,  but  n 


Snn,  and  leis  to  look  back  upon  with  regiet 
ha  pannits  fancy  to  take  the  place  of  reosan. 
TooU  and  nuKhinei  ihaold  not  ba  made  omamentB. 
Naitlm  ihoold  they  be  made  ornamental,  when. 
Baking  then  so  iuterfera  (n  the  least  with  their 
nt3it7i  Umit  dm,  or  with  the  (aoility  with  which 
thaj  oan  be  eand  for,  or  kept  clean.  A  siiiot  ad- 
hannoa  to  Ifacae  pHndplee  doei  not  in  the  leoif 
imtent  toole  from  poiaaning  elegant  torms,  and 
the  aoottniotion  of  machinea  posusmng  giace  and. 
baantr  in  the  axtreme. 

II  tb»  daaigner  cannot  give  giaoaful  forma  to 
ifanpla  thing!,  he  will  not  m  likely  to  doign  very 
paeafnl  oniaoent*.  If  he  keape  within  then  pre- 
aetibed  limiti,  though  he  may  aot  produce  any 
"nnj  brilliant  reaulti,  he  ia  lure  not  to  produce  any 
iHimtlona  oses.  Stiaine  go  in  itnight  liuea,  anii 
aia  beat  naioted,  whan  pouible,  by  itiaight  bodiea, 
wiUi  tha  line  of  itrain  pauiug  tbioagh  the  eentre. 
0*  Azia  ofihe  body.  Ijiaaa  piinciplaaaiaembodiea 
ia  Uiia  nmple  f-iquaie  head,  and  the  same  is 
apfltiMble  to  tha  moat  pretentiouj  nuwbinery.  The 
nainial  ibwin  on  tha  T-sqoaia  head  ia  at  the  ends, 
and  most  ba  i«aiit«d  by  Um  aciewi.  Lines  runmuB 
fton  tha  end  to  the  screws,  pass  as  near  Ibrouab 
the  oantn  of  the  arms  as  they  well  can.  The 
aoiidaDtal  strains,  which,  in  this  case,  ate  likely  to 
be  mush  Blester  than  tha  natural  ones,  ate  likel; 
to  BOme  Droni  dropping  the  square  on  th     " 

nie  worat  place  for  it  to  strike  would  be 

and,  and  here  the  itrain  would  ba  resisted  in  tha 
bMtpOMlbteway.    The  arms  are  made  widest 
Vm  oantte,  to  resist  side  strain. 

To  detcomine  tha  size  of  curre,  to  dm  at  the 
it  the  braoa  and  body  of  the  head.  I  be 


Hence  the  efficiency  = 


.  tha  greater  th) 
number  of  turns  of  the  macbiee,  the  greater  is  th« 
effiiiency,  and  the  higher  the  rt  sistance,  the  lessth^ 
ef&ciency.  Tbia  formula  ahowa  that  machinea  and 
lamps  of  high  reaittanca  can  only  be  enlcient  when 
the  roachiDes  ore  revolving  at  high  speed. 

We  may  repreient  the  efBcieucy  ol  batteripa  or 
magnetic  moobines  which  ore  empli^yed  to  drirr  ~~ 

electromotor,  such  as  a  dynamo  electric  maohi , 

bya  diagram  from  La  Lumifrt  Eleclriijm,  in  which 
the  electromativB  force  of  the  battery  or  exoitinf; 
machine  is  measured  on  a  boriioata]  line,  i  ' 
either  the  currsut  or  the  enersy  expended  is 
presented  by  vertical  lines.  Tfie  total  electrical 
energy,  reprflieoted  by  a  atraigbt  line  (ni.),  ia  the 
sum  of  the  efFectire  work  (iv.),  and  the  loaa  of 
energy  by  heating,  &c.  (vi.). 


^  /  c:^ . 


id  that  the  method  hare  ahown  looka  waU.  Let 
"itodeofall  the  curves  be  equal.  That  ia,  the 
iiBHusafrom  a  to  i  and  from  «  to  iare  the  same. 
^7  projaoliiig  arm  ibonld  ba  the  strongest,  and 
ftuilMd  with  a  root  or  curved  joining,  whan  it 
jcini  tha  body  ot  the  work,  as  a  limb  of  a  *— 

i«  t&paring  and  Joins  the  body  ot  a  tree  with  oi 

at  tbejonotion.  In  thedesiiFaingof thiaT-aqnare 
bead  DO  thonght  was  taken  of  thia  prinoiple,  bat  the 
pattern  waa  whittled  oat  until  it  appaaied  to  satisfy 
the  daaiiner,  and  it  waa  afterwards  fonnd  that  the 
azia  ot  Ibe  btaoe  waa  on  a  line  ttDm  the  oomer  to 
tha  amew,  and  ao  it  will  be  fonnd  with  a  neat 
majority  of  onr  bast-deaign«d  maehinery,  and  al~ 
aidoteotiiral  atylea.  They  have  bean  made  to  loot 
ri^t  at  flnt,  and  the  laws  of  right  liare  been  dU' 
Mtarad  afterwards. 

Do  not  attempt  to  find  out  the  right  and  wrong 
waya  to  npraseut  an  object,  for  there  is  no  auch 
thing  as  right  and  wrong  about  Do  not  have 
any  aet  waya  or  rulea  (conventional  waya)  to  moke 
yonrdnwinga.  Ton  will  be  a  graatdaa]  happier 
wflhont  tham.  If  yoot  view  of  the  drawing-board 
looka  battar  to  you  with  the  lower  and  Isft  hand 
and  Una*  mads  twice  aa  large  oa  tha  othei*,  make 
thaan  ao,  nlaaa  there  la  aome  greater  reaaon  for  do- 
ing oUMrwiaa.  Donottry  to  save  two  oanli' worth 
tapafn  by  spending  two  dimes'  worth  ot  time 
and  ttonght  and  botbec  Mt^ng  three  or  four  viewa, 
«na  ovir  the  other,  on  tne  same  paper,  in  broken 
latti,  dotted  Unea  and  the  lika. 


XHE       BCIEHTIFIC       FBHTCIFLES 
IWOLVED  nr  SLECIBIC  LiaHT- 

By  Pnfeasor  W.  Gbtixb,  AniXB,  F.B.8. 
{dnlmued  from  p.  9.) 
SAgsetlo  Haohlnea. 
rpHE  Muna  reaaoning   will  apply  la  the  case 
X     when  apeinianent  magnet  ia  uasd  in  place 
at  tha  origiaal  battery  eniraut,  a  closed  urouit 
being  uofM  in  the  masnatio  BcLl,  or  a  toagnet 
■OTM  in  tha  najghboiukood  ot  a  flzad  ooil.    In 
Itsti  Oatharay  of  Ampire  teqnireH  that  a  amall 
aloiad  eoBMlt  (honld  ba  eqnivalant  to  a  magnetic 
■olaiwle,  and  ao  a  aollectloii  of  equal  small  closed 

•  AasafaatfClBidDr  Leatana"  dellvved  this  f«i 


10  so  ao  40  so  GQ  71 50  ao  a 


Eleatromotiva  toree. 

Strength  of  onrraut. 

Energy  converted  into  electridty. 

EtFeotiTe  work  in  the  external  oucuit. 

The  efflcienoy. 

Energy  not  converted  into  uiafal  work. 


It  will  be  laen  that  when  the  efficiency  is  I,  the 
greatest  amount  of  effective  work  ia  produoed,  and 
this  amoont  ot  work  it  i  the  total  olectrioat  snarn. 
Since  tha  electromotive  force  ia  proportional  to  the 
number  ot  revolutions  a  minute,  tbia  diagram 
gives  the  effective  work  and  efficiency  at  different 

Id  the  oase  where  the  fixed  and  the  movable 
porta  ot  the  machine  are  electro  -  magnets, 
and  the  same  corrent  passea  round  both,  then  we 
have— 

Q.)  The  action  ot  the  currents  on  oae  another. 

(2.)  The  action  ol  the  fixed  magneUo  core  on 
the  movable  ooil,  and  ot  tho  movable  magnetic 


Hence  the  value  of  i  ii  of  the  form  a  4^m  -|- 
em'f  where  a,  3,  c  are  constants,  and  m  dependa  on 
the  magnetic  propertiea  ot  the  oorea. 

Each  of  theae  actions  ariaea  from  the  inflaenoeof 
tno  aqoal  currsnta  on  one  another,  and,  therefore, 
will  be  propartional  to  the  iqiiare  of  the  current, 
uid  to  Uie  Dombet  of  turns  of  the  ooil  in  a  minute, 
■othat- 

S.  ia  proportional  to  h  C  (a  +  bia  +  cm') 


1  + 


all  dynamo- electric  machinea, 
illow  the  rotation  to  go  on, 
termined  l>y  the  retardation  of 
the  magnetism  of  the  cores,  before  taking  away 
the  current  from  the  machine  to  do  external  work ; 
hence,  in  order  to  get  the  greateat  current,  the 
springs  lor  making  contact  must  in  sncb  coses  be 
shitted  roimd  in  the  direction  in  which  the  rotation 
is  taking  place.  Faraday  attributed  this  retwrda- 
tion  to  tJie  time  r^uired  to  develop  the  moleciUor 
currents  in  the  molecules  of  the  magnet. 


mutator  for  making  the  current  continuous :  but 
ths  cnrrents  from  the  coil  are  coUeoted  and  sent 
throngh  the  external  resistance  in  onnosite  dirao- 

tjona  for  every  half-turn  o_ 

earliest  ot  these  was  the  "Alliance"  magneto- 
electric  machine,  which  bos  been  adopted  by  the 
French  Government  tor  ligbthou"  .■..-..^-. 

Holmea  converted  thia  into  a  con 
machine,  and  was  the  first  to  produce,  in  1868,  the 
electric  tight  on  a  grand  scale  for  lighthouse  illu- 
mination.  He  afterwards  removed  the  commutator, 
and  s^ain  converted  it  into  an  altemate-ODrrent 
macbme. 

The  tour  methods  ot  pladng  the  coils  on  the  re- 
volving wheel,  in  machines  lor  electric  lighting, 
which  nave  been  employad  In  lighthooaaa,  have 
been  annunad  up  Mr.  Douglass : — 

1 .  In  Helmet's  magneto-  electric  machine,  the 
bobbina  are  arrangsd  tnuuvenaly,  with  their  axes 
parallel  to  the  axis  of  rotation  around  the  oircum- 
ferenee  of  the  wheel. 

2.  In  Siemens'  machines,  the  wires  are  lanj^- 
wiae,  and  revolve  about  tha  long  axit  of  the  piece 
on  which  they  are  wound. 

'   In  OTamme'amaahinas,  the  wiresforasahelix 


wound  as  in  the  Oramme,  bnt  are  diridad  into 
separate  parts,  which  are  insulated  from  one 
another,  and  passing  in  snooesaion  in  front  of 
oppoaite  polea  of  magnets,  give  off  alternate 
currenta. 

The  Siemena'  Alternate -anrrantSaobliia. 
A  central  diac  carrying  bobbina  is  set  at  right 
angtea  to  a  abaft,  and  revolves  between  two  aett  of 
elsotiD-magneta  ranged  in  dides  sn  eooh  tide  of 
the  disc,  having  their  axes  parallel  to  the  shaft 
The  bobbins  have  no  iron  cores,  and  so  the  heating 
caused  by  mognetiaatian  and  demagnetisation  n 
the  iniu  IS  avoided.  The  eleotro -magnets  are  ex- 
cited   by    a    small   ^em —   — " 


This  is  limilai  to  Wilde's  dynamo- alaotrio 
machine,  whiob  he  ^:odtwed  in  IBW,  except  that 
-'-  ths^nnla  on  his  cast-iron  diac  Wilde  plaotd  aoft 

o  oorea,  and  arranged  them  so  aa  to  toim  «jgbt 
iBcoi^  ot  fooi  each.  The  enrrant  from  one  of 
these  groupa  excitea  the  eleotro-magneta,  whilat 
the  otur  seven  group*  give  oat  tha  ounoiit  torax- 
Among  the  more  reocmt  imamato- 
linea,  arranged  ao  aa  to  ba  excited  by 
a  aepaiate  oootinnous  ourrent  maohhia,  there  la 
one  which  has  late''*- — 
in  which  the  bok 

machine,  wbioh  <i  _       .      . 

the  same  aais  with  the  rotating  anaatuie  sAieb 
gave  the  alternate  ouirents,  so  that  the  two  torn 
with  the  tame  velodly,  and  Qie  combined 
-taobinea  ran  at  the  aams  rate.    This  la  uuah 

From  prindplea  which  I  have  already  explained, 
the  greatest  amount  ot  effective  work  or  yield 
obtained  from  an  alternate-current  machine, 
driven  by  a  separate  exdter,  ia  not  more  than  W 
per  cent,  of  the  eleotaical  work  given  oat  by  ths 

Beanlt  of  IE.  Kaaoart  and  K.  tmmla.'» 


.(»  + 


The  most  important  part  ot  the  action  in  such 
machinea  dependa  on  tha  action  af  ihe  two  mag* 
— '--  oorea  one  upon  another.  The  rasctions 
..  ..  len  the  fixed  and  the  movable  cores  prodnoa 
great  diatntbanee,  in  ooniequance  of  the  core*  not. 


M-  Jamin  has  found  that,  in  the  Allianoa 
aotdne  tor  alectrio  ligbt  and  giving  alternate 
-  jrrenta,  the  strength  of  current  can  bo  calculated 
by  Ohm  s  law,  coniidaring  the  electromotive  toroe 
-'ptoportionalto  the  velocity,  but  replacing  the 
--nstuoe  of  the  bobbins  by  a  resistance  about 
eight  times  as  great.  The  reaistance  to  be  added 
-'-  proportional  to  the  velocity  ol  the  machine. 

All  theoretical  dsterminatlDBS  ot  the  ef&cienoy  of 
machinea  are  complieated  by  the  retardation  of 
magnetisation  ot  the  magnets,  which  neoeositatea  a 
(flange  ot  poaltion  of  the  mmmntator  in  the 
direouon  of  the  rotation  of  the  armature.  If  thia 
change  wsro  not  made,  then  it  would  be  possible, 
with  a  bobbin  ia  whioh  the  wiro  teaistaaoa  waa 
high,  to  get  ooirenta  in  oppodte  diivotioni  whan 
the  call  M  rotated  at  diSennt  ratea.  Foe  alow 
rotation,  the  galvaiumietar  needle  it  deviated  to 
one  side ;  on  lanrMatiig  the  velooi^  ot  rotaticm, 
the  ennent  it  Jaataaaaa,  at  latt  teaahaa  a  maxl- 
mvm*  aad  beyond  that  '^^^w^w^^1*—  ra^idl?!  ^ 


BTGUBH  mOHANIO  AND  WOBLD  OF  8CIENOB :  No.  t 


nnilinii,  and  becomea  DagatiTe;  u  tbe  nlodty  ii   tlmiigli  &  nsUtance  of -6661  ohms.    With  annall 

Will  inccMiMd   the   ennunt   reacfan   tti  greatnt   "=- ^--- '  _.  .  ~^ >.^-  — 

nepitive  tuIus,  and  theo  ineremwt*  RKsiii,  and  majr 
IiRTQ  «i:rprii1  iQch  fliiiThiatlnm. 
This  pflldfnc;  of  tha  Sirauna  dTnamo-elsetrio 
■'"     has^ba«n    eiiminKi    eipcrinirsttlh    ' 


;BgaTBB 


Dr.  C.  W.  Siemena,  who  hsa  communicated  Oie 
Tcsoltsaf  hisinvmtigatlana  to  tha  B07BI  Sodetj, 
anil  bf  Dr.  H-mkinJon,  wfaon  naulta  an 
pabluheil  in  tbe  "  Trassactioiii  of  fit*  Tnntjtation 
<rf  HRfamiical  En^aan:  "  alio  H.  Haipttilier 
and  U-;nTa.  AuRrb&d)  wid  MHjeT  have 
czp-nmcnled  oo  Orainne  maehmes.  and  M. 
Muicut  and  Angot  hxre  cozuidarad  the  aabject, 
both  thwrftically  aud  practically,  in  Bomc  azcal- 
lant  papns  which  bare  been  prva  in  ths  Jom-.iat 


„_   .. olectromotiTv  force 

lib,  and  for  two-thtida  of  thin,  or  2S  tdIIi,  i 
ennent  was  112  weben  through  aboat  2'2  oh 

Dr.  Hopkioaon  bas   fnTratigated   tbe  way 

which   tha    slectromotire    foTca    in   a   fiemi-. 

macbtDedrpenda  on  tbe  cnnant.    Ha  baa  diowu 


!f  i>Sw 


■lif. 


Talnng  tfas  ezp?rimenta  of  M.  HoqntaliBT  aa 
^TTm  in  }.t  Limtirre  Elrrlriqnf^  we  get  tiia 
midti,  Bi  shown  in  the  diagram. 

Olu 
Tbo  loUl  regulancc  of  themiichine  before  tha 

expedment,  waa l-ix.j 

,.  „  o!  tba  bested  bobliiii '-1 

..  „  „       „    elactio-magnet     '72 

Total  117 

TJio  revstjucea  arc  la-d  down  on  the  hoHawita] 

It3e  t?  the  Kale  of  Ic.m.  per  obm. 
Urn  ■cal'!  of  elci:tToinoti*a  force  (1.)  ia  Icm.  tor 

lOvolti. 
The  loate  for  currents  (it.)  is  Ic.m.  far  10  wabm. 
Th.-iacaJetoc  wotk  (ill.  akd  iv.)  ia  lo.m.  for  20 

Lil'-j^raismutrei. 
Curve  (v.)  represents  the  efHoigBcy — i.e.,  the  ratio 

of  the  ciTcctiTe  work  in  the  ontar  oranit  to  the 

ttit.il  work  coDTcrted  into  aleothoitj. 

Thli  curre  eiprewei  the  ratio  of  the  eitetnal 
.1  n-ork  produced,  and  ajK» 


tlie  annatme. 

(2)  That  the  alearoi 
ereaae  iude&uitel;  with 

(3)  Only  inciaaies  in  the  direct  ruii»  ag  me 
current  increatHM  op  to  about  two-thirds  of  its 
maziniua  value. 

The  cnrreiit  ii  Tery  nnit»hle  for  imall  obangei 
-*  —  "itance,  or  of  upeed  of  eoaioB,  as  long  as  the 


nlue 


value 


tk[<  v.ilag  u: 


»  the  Tcsiatauea  is  iuaraated  :  but 
very  littla  woilc  i*  produoed- 
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diffarance  in  the  ratio  >,,  depending  on  change  of 
sperd  from  QfA  to  71)0  revolntioDS  a  minnta,  ahawD 
iu  Fig.  I,  where  the  cuirent  chnogesfrom  .>  to  16 
webin^  for   this   inereaaa   of  'one-tenUi   of  the 

Aa  regards  the  relation  of  work  coavertsd  into 
electrical  enatgy  to  ths  work  expended  to  produoe 
it.  it  appears  from  tbe  axperimeott  of  Mr. 
Scbwendler  and  Di.  Hopkinson  that,  witb  tbe 
Siemena  iDSobiQei  employed  by  them,  the  loss  of 
power  waa  froni  12  to  U  per  oent.,  so  that  if  the 
external  reaiatance  of  tbe  ciccnit — i.e.,  the  electric 
lamp,  its.,  be  sn  adjusted  that  half  the  total  work 
produced  appears  in  the  arc,  then  43  orl-lperotnt. 
of  the  total  work  expended  is  produced  in  tbe  arc. 

The  icaulta  aniTecl  at  by  I)i.  Siemens  with  bis 
litest  machine  on  Wheatatone's  principle  are — (1) 
That  the  elaufwuttai  fana,  iiistaa  i  of  dimini^- 
inf;  with  tavaaBsd  MsiataBa^  iMueaea  at  flrat 
rapidly,  sad  1h^  ■dbb  matlif  towards  an 
asymptote.  flR  Thtt  the  oMmmt  in  lbs  outer 
circuit  is  Mtnu^  iMtv  Id  a  aiMl of  11 

Witb  ■     -  -  


^HJM^B^B        power  exndil  -mia  S-4Ah.^    aad  tbe  efFeotiv 

irSSJ^S^M       work  )-29k.B>,  ^"^  BB  Mmnrf  at  ^:\  per  cent. 
Jl^ll^^l       as  compaiad  w3tt  *o  par  OMt  m   tbe  ocdinar; 


-Jttn  ffkcriTy  wbit 
katf  in  tha  machiue  is  l-lt 
wfll  fire  a  steadier  lifibt 
aad  ma|y  ba  driven  by  a 


I.  Elect nm-it i vo  f(>rc". 

;[.  Htrmigth  of  curreut. 
i;i.  Energy  cinvBrlcd  into  else^ielty. 
IT.  Uieful  w}rk  in  the  eztsmal  etraajt. 

».  Eiao;eu?y. 

Tfon  tlie  cnrvf^  i'.  would  appear  that  this 
Orimnie  macliiun  d  jes  most  eitectiTa  work  in  (be 
omer  Ciirrmt,  wiChuut  greatly  heating  tke  internal 
circnit,  wbcn  tha  lat:i1  rosiataaoe  is  about  4  ohms 
— i^.,  when  the  eiteniil  resistauca  is  about  twice 
•«  iTTLat  as  the  iatemal  resistaosa.  Far  lass  reaist- 
V- 13  the  machiug  ii  greatly  heated  from  the 
■mount  of  internul  work  consumed,  aud  for 
hi'^iT  reiiitinc  B  ths  work  converted  into 
(-Iticlricity  becomus  very  smiU.  The  following 
nimlien  give  the  rcsulls  of  one  eiporimcut  with 
Ibo  ('yr  ami-machine  ;  — 

Tf".  of  tuma  a  minntc 1,001) 

fixf  nmal  taaiatamce 27  ohma 

<  iiirr.int li*5  webara 

Kcitiomotiro  power lOTvoits 

Tufil  work  cuuverted  into 

cleotricity   3-M  h.p. 

Kfin-itive  work  in  eitemal 

dinut 2-38  h.p. 

Th"  eCri'.'nRT  in  thui  cue  is  65  per  cant.  The 
(ITtMtivo  v.-Dik  iu  the  outer  circait  u  Dot  more  than 
1)0  per  joi:t.  oi  thB  t''t.Ll  work  done  to  produce  it. 
Vlth  Oramine  Maahlue. 
In  A'lOTbaoh  aud  Ueyer's  exparimenta  for  800 
rmrolutinua  a  miuutc,  Uie  maximum  eleotramativn 
fona  is  76  volts,  aud  f or  61  volts,  or  two- thirds  of 
tb«  mMimum  value,  then  is  a  currant  of  O'o 
weknia  through  a  rssistaniM  of  T'S  ohms.  Below 
Hus  valne  the  current  is  ansteady.  Witb  Sismsns's 
mndiias^  a  apsed  of  700  ravolutuns  a  minute  gave 
•  —f**—""  alaefaroBOtlva  tmet  of  76  volta,  and 
for'Sl  Tolti  thvn   is   a   onrrsnt   of   15  w«bers 


CHEJICAL  irOKEVCLATUBE. 


chemical  DOmenclature,  which  led  to  a  diaouwinD 
of  tha  snhjeet  by  many  of  oar  loading  ohemiata. 
The  practice  of  statiDg  in  acame  as  bnefly  as  poB~ 
sible  certain  facts,  and,  as  a  rule,  impcalaot  facts, 
had  been,  as  every  chemist  Imew,  the  chief  object  of 
their  uomeucliituEe.  But  he  thought  that  he  might 
be  permitted  to  say  that  if  one  looked  to  the  com> 
position  of  any  result  like  the  present  nomencla- 
ture of  chimistry,  it  waa  of  immense  importance 
to  comrider  its  purely  infellectnal  principles— viz., 
the  priuciples  of  cauvenionce,  and  perhaps  even  of 
P'.pular  tastes.  They  found  names  given  which, 
when  can  fully  canaideied  bychemials,  told  a  story, 
hut  a  vfry  long  story,  and  in  a  manner  which  wu! 
really  frEB  from  ambijiuity,  but  only  by  aid  of  a 
great  number  of  ajllubles  had  produced  a  00m- 
pOQud  word  of  inconvenient  length.  On  the  other 
hand,  amongst  very  common  substances,  that  sys- 
tematic process  had  twen,  he  thought,  to  a  conaider- 
ably  lees  degree  adopted.  The  oidecDames  of  com- 
moner lubatances,  i-uch  as  sslts,  were  to  a  groat 
extent  based  upon  facts  which  were  true  law,  but 
which  were  by  uo  meana  tbe  only  facts  to  be  re- 
colled  into  question.  Of  course,  every  chemiit 
knew  the  great  number  of  names  tlut  were  in 
common  oes,  and  how  far  they  served  to  recall  a 
particular  process,  but  only  one  among  many 
processes  by  which  tbe  substance  could  be  formed. 
On  the  other  hind,  many  names  bad  grown  up 
from  boiliea  which  wiro  purely  empirical— names 
which  did  not  it  call  any  particular  piopertie",  bul 
served  with  great  convenience  and  without 
imtitKulty  to  ludicLtc  the  liody.  It  tliey  looked  to 
the  circumatanoea  which  affected  that  one  concii- 
tion  which  he  had  submitted  as  essential  to  names 
being  perfectly  free  from  ambiguity,  there  was 
perhaps  hardly  one  condition  more  practically 
important  than  thin.  That  then  should^  be  in  the 
□amea  as  little  ctiange  aa  possible,  and  more 
especially  when  a  name  that  bad  once  been  given 
hw]  come  to  he  used  in  relation  to  partioular  snb- 
stances.  Itwaaiu  the  memory  of  chemists  that 
changes  of  nams  had  taken  plaM  not  only  whan  a 


partimlar  snbstoDce  was  rec»ned,  bat  &at  tten  WM 
also  a  consideiable  number  of  eaaeaBbowiog  that  tha 
lume  given  at  one  time  to  onebodjwas  anstwaids 
given  to  another.  After  erprssani^  the  hope  thatths 
aubjectwould  be  dealt  with  by  his  wlleagnas.  the 
preaidrat  concluded  an  interesting  address. — Prof. 
Bosnie  said  there  were  probably  few  chemiste  lAe 
would  agree  on  every  point  raired  by  Prof.  Wn- 
liamaon,  as  the  subject  was  one  on  wfaidi  that 
was  great  diverrity  of  opinion.  But  he  fdt  that 
tbe  pmidvit  bad  put  the  matter  before  then  m  a 
veiT  cleat  vraj.  and  hid  shown  thean  what  pRa> 
dpies  thnr  nomenclature  should  be  iMuad  n~~ 
He  would  not  think  of  enteriiif  into  any  pi 
point,  but  be  thoogbt  the  section  might  as  .._  _ 
informed  that  a  committee  had  bccD    foraasd  foe 

ment  oftho  qntstiOD,  and  be  hoped  anmegMMsl 
mode  and  some  genera]  arronaemait  might  Ii 
come  to  in  t}ie  matter.  He  felt  Gonad  t»  Mr  lirt, 
looking  at  the  present  state  of  the  ■eiaua,  b« 
could  not  see  how  it  was  posulrie  to  eons  to  aay 
other  nomenclature  than  that  which  Vuij  bow 
adopted,  for  unleM  they  adopted  a  ■awly 
mechanical  method  of  naming  their  tumuij— <^  he 
oould  not  see  what  advantage  wonld  be  dsmsd 
by  the  change.— Prof.  Odiing  held  that  the  eer- 
tnia  names  wera  infinitely  preferable  to  tbe  b—ss 
applied  at  the  present  time  to  diSerent  ooutpauada. 
— Prof.  Thorpe  remarked  that  the  main  paint  <rf 
Prof.  Williamson'a  addroia,  as  ezi^asDed  m  hh 
examples,  appeared  to  bear  on  the  abandemanit 
of  the  word  "acid."  Theconcluiton  thatthetsfm 
on);ht  to  be  abandoned  had  been  foreed  upoa  him 
during  bia  experience  aa  a  sub-examiner  at  Iba 
London  University.  No  one  could  form  an  idea 
of  the  confusion  that  was  Itronght  into  the  taaek- 
ingof  chemistry  by  the  use  of  tbe  term  "acad,"  Mad 
ho  thoughtthey  would  be  doing  a  raal  aerviaa  if 
they  could  get  rid  of  it,  inasmucb  as  perplexity  and 
confnnon  would  only  remain  ao  long  as  it  resnaiptd 
—Dr.  Qladstone  expressed  his  latisfaetice  that  the 
matter  had  been  brooeht  forward,  aad  that  it  waa 
to  be  looked  into.  The  sabjeet  vrsa  rrally  of 
greater  importance  than  appeared  on  the  annMS. 
It  appeared  to  him  desirable  that  they  should,  ai 
far  as  posiihle.  put  their  house  in  order  ia  rs^art 
to  their  nomencfaturs. 


ZEE  CAUSES  Of  TOLCAHC 
ACTIOIT. 

THE  oausea  of  volcauic  action  form«d  tbs  sab- 
jeotof  ajiaper  read  by  Prol.  Prattwichat 
tliu  meetiui:  of  the  British  Association,  which  wai 
followed  by  an  auimated  discBBsiou  :— The  authnr 
said  that  the  bypotlieais  eeneially  accepted  in  thit 
■       '      '  ■      •■      Poulett  SorofiB, 


who  considered  that 


ision  of  TOlumca  at 


ia  occaaioned  by  tl 
high- pressure  steam,  geoerLiieu  lu  a  bissb  dj 
liqueflad  aud  heated  matter  within  or  beneath  ths 
eruptive  orifice."  Aocotding  to  his  *isw,  the 
eipolsiDD  of  the  lava  is  effected  solely  bj  higb- 
pressure  steam,  generated  at  great  ds^hs,  bat  st 
what  deptfaa  ia  not  mentioned,  nor  is  it  explainsd 
how  ths  water  is  iatioduoed,  whethsi  fi«>  ths 
surface  or  wlwtber  from  water  in  arional  oom- 
bination  with  the  basin  magma.  The  objietioulo 
this  hypothesis  are— Ist,  that  during  tha  mmt 
powarfiil  explosiona — i.e.,  when  ths  diaohMga  cf 
steam  ia  at  its  maximum,  tha  asc^ie  of  lava  ii 
fr<H]ueQtly  at  its  minimum,  indly,  that  sinaas 
of  lava  often  flow  with  little  disengagemsBt  d 
ateam.  and  are  gcuerally  greatest  alter  the  fores 
of  the  first  violent  exulosioD  is  expendrd.  Srdly, 
it  a  mere  Doiling  over,  iu  wbiehwst, 
cape  of  the  active  ageut— tha  water— 
aad  the  eipulsiuu  of  snob  pdrtiau  of  the  obstnict- 
ing  medium,  the  lava,  as  ttecame  eatiuiBlad  witk 
t.  the  remaining  lava  wouhl  subside.  Ut  the  im- 
portant  part  played  by  water  in  voloanic  emptidu 


tas  the 


._,  . . ic  emptuiu 

It :  but  instead  of  consideriBf 
nary.  Prof.  Prastwinb  viewed  itasa 


vera  agree  in   deaeribing  ordinary   volcanic 

^.iouB  as  generally  accompanied  or  preceded 

by  ahocfcs  or  earthquakes  of  a  man  it  or  local 
"laiacter,  to  which  suoceedparoxyasul  esploiisiu. 
jring  whioh  vait  cjuantities  of  stones,  acorin,  and 
ihea,  together  witti  volumes  o(  steam,  are  pm- 
jected  from  ths  crater.  Tbe  ttrst  paroxysms  are 
lost  violent,  and  tlLey  gndually  decrease  aad 
cease  altngcthsr.  The  flow  of  lava,  on  the 
other  hsnd,  which  oommencei  sooner  or  later  after 
the  Grst  eiploaions,  ii  coutiaued  and  prolonged 
iadependently.  Ultim'itoly  the  volcano  returns  to 
a  state  of  repoie,  which  may  last  a  few  montha  or 
many  years.  Unfortunately,  very  little  is  known 
of  the  aubatrata  of  volcanoes.  Etna  and  Hsela 
ipparently  atand  on  parmeablo  Tertiarr  strata, 
Vesuvius  on  Tertiary  and  Cretaeaooa  strata,  while 
o  Houth  America  some  of  the  voloanoaa  ate  assm- 
jigly  situated  amongst  palasoawo  and  crjalaUins 
rocks.  Under  ordinary  eJreumslanOBs  all  tbe  piT- 
meahlo  strata  and  all  fiMBiad  locha  bssOBS 
charged  with  water  up  to  Iha  Ifaval  at  Vam  towtst 
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pcdnt  of  eaeap;  on  the  nirfftce,  or  it  there  ihould 
tw  an  ocape  m  tha  •ra-bed,  then  to  th&t  leTsI,  ^/mi 
&  diffdnnos  lUDHd  b;  IricttoD.  When  andu--  | 
tnrbed,  tba  anderground  fiHorea  and  caTiIiea  of 
tbo  Toleasio  mtiteTuUi  forming  li  volcuia  moil 
toon  beoome  filled  bf  the  ioSltrstiDU  of  run-watei' 
ban  til*  totfuie,  wbile  tba  itmta,  on  which  they 
nit  UB  charged,  or  Dot,  with  water,  oocording  at 
tboj  are  permeable  or  irapFrmeuble — foIloHiiig  th6 
wul  lairi  affectiojt  uaderground  water*.  Nc- 
tniptioB  of  lava  can  then  tabs  plice  withonf 
comioK  in  contact  with  these  niidergcaund  waters. 
Ilia  fint  to  be  afCected  will  be  the  water  in  tbe 
eaTiUoB  of  the  mountain  in  and  aronnd  the  crater. 
Ai  tha  preHaie  of  tba  amendiog  oolamn  of  Isn 
ipUti  toe  Croat  formed  aubaeqnentl;  to  the  pre- 
cadinc  araption,  the  water  flndi  iti  way  to  the 
htatad  ninace,  and  leads  to  eiplosiooa  maie  or 
hM  vIoleaiL  When  the  Said  lava  breaks  more 
*j  througb  the  old  cmtt.  and  the  mouu- 
■aoTsd  by  the  force  and  pronrare  of  the 
ODlmnU,  tba  whole  bod;  o(  water  stored. 
— ._._   -^y  flow*  in  npou  tht 


B«  ia  TMt  bnkU< 


haidad  iairm,  and  i*  at  onoe  hashed  off 
AJ  the  Btora  «apatSdaI  waten  of  the  luperiuenm- 
baat  I*Taa  and  aahai  an  eihanited,  the  aphnga  in 
tba  daapar  onderlfing  atrata,  cut  tbrough  by  tbd 
fiMBM  in  wliiGli  Uw  main  dndi  are  aituated,  com^ 
iato  plaji  and  -nrjing  with  tha  praaaiue  conae- 
it  on  tha  rin  and  fall  of  tha  calnmn  of  lava, 
thair  oaoteata  more  or  leia  npidty  in 
ta,  whan,  when  they  reaoh  the  point. 
aura  narmita.  ther  flag  h  into  iteam  and 
D  the  surface  of  tht. 
-jnd  apringa  fed  by  Cht 
hj  the  aKpulaion  of  the 
laigs  TOlmnaa  cf  wnta  eanTerted  into  ateam, 
uollMr  agent  oomea  into  operation.  The  BDrplo* 
water,  one  portion'  of  whi&  nawtUy  goea  to  feed 
tha  mrtaoa  •j^^n^,  while  anatbec  portion  paase!. 
biiMgh  tha  permeable  atrata  into  the  sea-bed,  iji 
not  oUTmBBTad,  bnt  thalaTel«l  tha  vadergrooad 
watB*tatheMdtBent«i7«ttktai«  ao  lowated  that 
tha^dKMtatle  pceaann  ia  no  longer  equal  to  that 
tguraaad  by  the  oolamn  of  aea-water,  M  that, 
in*taad  of  an  ontBow  ttam  the  land,  an  inflow 
ftoia  tha  aaa  neceaaarily  takes  place  through  the 
aame  ohannds  cr  etrata,  and  Urns,  taking  tbt 
ptaea  of  tbe  diiplaoad  f  nah  water,  finda  ita  waf  to 
tka  ralaanio  ducts.  In  aonohiaion.  Prof.  Praatwiifc 
as^  ha  eanadrad  that  the  first  oanae  of  voloanit 


tl  waMiiiii  dne  ta  alight  conttaction  of  a  pbrtjon 
«1  the  earth'a  croat.  Secondly,  the  fluid  Utl 
eonng  into  oontaot  with  water  itorad  in  the 
anfleai  ot  the  uaaeas  of  lava  and  ashes  forming 
tha  Tokuo,  the  wtter  ia  at  once  flashed  ista 
Maaa,  ebing  rim  to  powarfal  detonations  and. 
WjlUwiiiH  rniirdly,  followa  as  inflni  ot  water 
ban  liie  underiying  sedin 
'"' —   "'  gteskter  da|^  i   . 

and,  lastly,  as  these  aabterranean  bodies 
are  thoa  aonvarted  into  ateam  and  ai- 
tha  ashanatsd  strata  then  Berre  as  a  channeL 
>water  into  the  TOlsano. — Prof. 
,  _  waa  beltsr  to  take  tha  point  ed 

riew^bat  tike  eartii  was  already  oaoled  rather  than 
to  get  lid  of  the  difScnlty  raised  by  Ur.  Uallett 

' ---;  othei   dilfloultiea    in    tha    sapposed 

mIow. — Dr.  Evaai  said  that  although 

■    Proatwich  had    not  dw«lt  so  miiah  as 

>  would  have  wished  on  the  connsotion  ot 
aiaial  beat  and  voloanoes,  they  were  much 
___!  to  him  for  showing  the  connection  of 
wwitb    


KM, 


THE  COLOUA-SEVSE  IH  LOWES 
AVIH&LS- 

DUBUQ  tba  meeting  of  the  British  AsaoeiatiDn, 
Sir  John  Lubbock,  the  President,  read  an  in- 
isi  will  I  mi  ail  III  before  the  department  of  zoology 
and  boni^,  deacrilMng  ezperimenta  he  haa  made  on 
Iba  eolonr^eenae  of  some  of  the  lower  uniaiatB.  In 
th»  eoima  of  his  mmarka  he  said : — Host  botanists 
arc  now  agmed  that  inaecta.  especially  bees,  have 
ptayad  b  Tgiy  important  pvt  in  the  development 
otilowwa.  While  in  many  plants,  almoat  invciTi- 
ably  with  inponiiiicuaas  bloMoms,  the  pollen  is 
carried  from  flower  to  flower  by  the  wind,  in  the 
case  ot  almost  all  large  and  brightly -cclaured 
flowera  this  ia  effectiii  by  tha  agenoy  of  inaecla.  In 
such  flowera  tbe  colour,  scaat,  and  honey  serve  to 
UtiBct  insects,  while  the  siioand  fonn  aruatraoged 
in  toeb  a  manner  that  the  insects  fertilise  them 
with  poUeat  brought  from  another  plant.  Nevec- 
tknlfaa,  tbese  news  have  not  eacspe<l  rriticiam. 
IL  Bouiier,  for  instsnoa,  ban  attampteil  to  show 
■h^t  *^*T  axa  in  many  ivapectri  nntemible.  I  do  not 
jropoaa  on  the  pnsent  oacaaii'n  to  follow  his 
jailtdml  aigDmeD^  bnt  merely  that  portion  of  it 
relating  to  colour.  Id  onl>'r  to  test  whctber 
Htd  how  baea  are  affKcted  by  dilTereut  ooloura, 
I  td*4  the  (ulluwiiis  ea  pertinent.  I  took 
slipa  of  Otasa  of  tbe  size  geneiolly  used 
toe  alidai  for  the  nuoroscope — viz.,  uin.  by  lin. 
snil  jriitiri  on  thtm  slips  of  paper,  aoloBi«d  re- 


dely blue,  green,  orange,  red,  white,  and 
JO..U...  I  than  put  them  on  a  lawn  in  a  tow  about 
a  foot  apart,  and  on  each  put  a  second  slip  of  gLaai, 
with  a  arop  of  hoooy.  I  also  put  with  them  a  slip 
of  plain  glasi  with  a  similar  drop  ot  boney.    I  had 

Cvioush'  trained  a  bee  to  come  to  tbe  spot  for 
ley.  My  plan  then  was,  when  the  bee  returned 
and  had  sipped  fur  about  a  quarter  of  a  minute,  to 
remove  tbe  hooBy,  when  she  flew  to  another  slip. 
This,  then,  I  took  away,  when  she  went  to  a  third, 
and  HO  on.  In  this  way  I  iudnced  her  to  viait  all 
the  drops  of  honey  successively.  When  she  had 
returned  to  the  nest,  1  trmnaposed  ail  the  npper 
glasses  with  the  honey,  and  also  moved  the 
coloured  glaasea.  Thus,  as  the  drop  ot  honi 
was  changed  each  time,  and  also  the  poaitir 
of  the  glasses,  neither  of  these  could  influence 
the  selection  by  the  bee.  In  recording  the 
resnlta,  I  marked  dawn  successively  the  order 
in  which  tbe  bee  went  to  the  different  coloured 
glsBiea.  For  instance,  in  the  first  jonmey  from 
the  nest  tho  bee  lit  flnt  an  the  blue,  which,  ott  ' 
ingly,  I  marked  one;    when  disturbed  frou 

blue,  she  flew  about  a  little,  and  then  lit  oi.  . 

white ;  when  the  white  was  rarueved,  she  settled 
on  the  green:  and  so  successively  on  the  orange, 

fellow,  plain,  and  red.  I  repeated  the  experiment 
DO  times,  nstng  two  different  hives,  and  spreading 
the  observations  over  some  time,  so  as  to  eEperiment 
with  different  bats  and  under  varied  circumstances. 
TlieprecaatioDS  taken  aecm  to  mo  to  have  placed 
the  different  culonrs  on  an  fqual  footing ;  while  the 
nambec  of  eiperiments  ^poars  suKcient  to  give  a 
fair  average.  It  will  be  observed  ala*  that  tbe 
different  aeriea  agroc  well  among  themaelvee.  Tha 
difference  between  the  nnmbera  is  oort»iiily  etrikina. 
Adding  together  1,  2,  3,  4,  6,  6.  and  7,  we  get  2B 
as  the  tabS  number  given  by  each  ioume; :  100 
journeys  therefore  give,  as  tbe  table  shows,  a  total 
ot  £,800,  which,  divided  by  seven,  would,  of 
coum,  if  no  preference  were  shown,  give  400 
for  each  ooiour.  The  numbeta,  however,  are— 
for  the  bine,  only  275  ;  for  the  white,  349  ;  yellow, 
4U5;  red,  41g;  green,  427;  orange,  440;  and 
plam  glass,  as  nuny  as  401.  A  second  mode  of 
testing  the  resnlt  ia  to  take  the  percentage  in  which 
tbe  besa  went  reapactively  to  each  colanr—flnt, 
■NOnd,  third,  and  so  on.  It  ia  found  that  out  of  a 
hundred  ronnda  the  bees  took  blue  as  one  of  the 
flrat  three  In  74  cases,  and  one  of  the  last  four  only 
in  20  oases;  while,  on  the  oontraiy,  thsy  adected 
the  plain  ai  one  of  the  fint  three  only  in  '26  caaes, 
and  one  of  the  last  four  in  To  case*.  On  the  whole, 
then,  it  aeeau  clear  that  beae  are  affected  by 
oolonr.  and  that  their  favourite  colour  is  bine.  If. 
Paol  Bert  has  made  acme  very  interesting  experi- 
ments on  the  small  fresh- water  crustacean  belong- 
ing to  the  genua  daphoia,  from  which  he  oonclndoa 
Uiat  they  perceive  all  the  ooloun  known  to  us, 
being,  however,  specially  sensitire  to  the  yellow 
and  green,  and  that  their  limits  ol  vision  are  the 
same  as  ours.  Sit  John  Lubbock  then  described 
his  own  experiments  with  daphnia  onder  different 
part*  of  the  spectrum,  and  concluded  by  saying, 
■'  It  seems  to  me,  therefore,  though  I  differ  with 

rit  relnctance  from  id  eminent  an  authority  as 
Foul  Bert,  that  the  limits  ot  vision  ot  daphnias 
do  net,  at  ths  violet  end  of  the  spectrum,  comcide 
irith  ours,  but  that  the  daphnia,  like  the  ant,  ia 
affected  l?  the  nltra-viatet  rays. 


SXITH'S  PATENT  CAHEKA. 


have   priiduced  a   camera  which, 

although  combining  every  passible  movement  of 
back  and  front,  is  not  only  very  much  lighter  the- 
anv  equally  efficient  apparatus,  and  by  tha  siu 
plicity  of  ita  mechanical  conatruction,  is  eoonom. 
cal  in  cost.  At  drat  sight  tho  camera  differs  little 
in  appearance  from  an  ordinary  folding  camera, 
being  merely  two  polished  mahogany  frameworks, 
each  about  an  inch  in  depth,  with  the  leather  bol- 
laws  packed  away  inside,     'llie  base-board,  how. 


back  frame  is  a  mnditieiition  ot  a  ball 
and  suckot,  or  univerial  j'lint,  which  allows  of  the 
hack  being  fiicd  at  ouy  angle  to  the  ozla  of  the 
lens,  and  so  forms  a  caiiipaund  swinfi-back.  The 
front  would  apiiear  to  bo  somewhat  heavier  thau 
needful,  hut  is  a  j  mude  for  the  sake  of  the  fitui- 
iiess,  so  essential  for  tustautanoous  pictures, 
ivliich  now  form  an  important  feature  of  out- 
loor  photography.  The  fronts  slide  in  grooves 
in  the  ordinary  way,  but  the  usual  screws  and 
plates  for  filing  thoni  ar.)  dinpcuaed  with,  as  by  a 
dimple  and  iugtnions  arraagement  of  sprin;^  they 
atop  securely  in  poiitijn  wherever  planed.  The 
range  of  focus  wfll  be  governed  bytholeujfthof  tho 
Dasc-board,  which  is  narmoUy  about  2Ln.  longer 


ired,  by  inoreasing  tbe  length  of  tha  baae- 
□oaiu.  Tbe  latter  is  fitted  with  a  series  of  boks 
through  which  the  thnmbscrewa  filing  tha 
camera  pais,  the  tocns  being  fint  approximately 
obtained  by  the  distance  between  the  screwa.  A 
focussing-screw  completes  the  adjustment  of  foeua. 
This  screw,  contrary  to  naual  practice,  is  made  of 
fine  pitch,  us  after  a  preliminary  trial  the  exact 
tocos  of  any  lens  for  landscape  work  can  be  marked 
on  the  baseboard,  and  will  rarely  reqniia  even  the 
slightest  adjustment.  The  fine  screw  will  give 
this  adjustment  with  the  gieatnt  ease  and 
aoonracy.  The  boie-boaid  is  sJao  made  to  do  dnty  • 
as  the  Btand-bead,  the  legs  of  the  Stand  being 
lltted  directly  to  pins  fitt«l  m  it.  This  ia  neeessor/ 
because  the  whole  of  the  central  axis  of  the  baie- 
board  may  be  required  toi  the  various  positions  of 
the  thumbscrews,  when  lenses  of  different  foci  are 
employed.  The  stand  is  of  novel  ccnstruction,  and 
although  very  light,  weighing  only  I  jib.,  ii 
sultlciently  Arm.  Mr.  Woodbury  saye  of  it,  "  I 
have  tried  a  (food  many  stands  in  my  time,  bnt 
your  new  one  pleases  me  most,  combining  as  it  does, 
the  two  esaential  qualities,  ftcraness  and 
lightness."  Each  leg  oonsist*  of  three  rods 
riveted  together  near  one  end.  The  centra  one 
awinga  round  and  ia  arrested  by  a  atop  when  ia  a 
line  with  the  two  ontar  ones,  which  are  then  opened 
oat  and  stretched  on  to  the  stand  head  (baso-boord) . 
The  leverage  thus  obtained  grips  the  centre  lee, 
and  with  the  stop  rendera  it  quite  fiim.  Tho*  it 
is  simplicity  itself,  requiring  no  fastening  of  any 
kind.  The  dark  slides  are  also  a  spdci^  featnn, 
and  have  been  nude  with  the  greatest  ciue  so  as  to 
be  absolntely  light-proof.  They  are  made  on  the 
prindple  now  gensrallr  adopted  in  America,  tiio 
■hutt^  drawing  oompletely  out,  an  automatic  cut- 
off or  inner  spring  shutter  olosing  the  apertnia 
through  which  they  pass.  The  shntteia  an  mada 
of  ferrotype  pl»te,  and  are,  therefoie,  very  light, 
vary  inexpensive,  and  occapy  but  little  apace. 
Against  tha  one  drawback,  that  of  being  easily 
bant,  most  be  aet  also  the  ease  with  which  oooi- 
dantal  Injory  can  be  smoothed  out,  and  the  taoill^ 
wiQi  i^ub,  in  case  of  grMter  damaga,  new  oaae 
can  be  pneorad,  Uia  matacial  baing  a  eunwt 
article  of  oonunsrae,  and  eatllT  oat  to  ihapa.  The 
total  wetoht  of  a  haH>plata  camera,  wlth^  double 
backs  and  4H.  6in.  folding  stand,  is  ifib. 

Tha  inveator  ia  Ur.  George  Smith,  manage  of 
the  Sclopticon  Oompany,  London,  by  whom  it  ia 
manntaatorad  nndeithe  name  of  thenrfect  Pocket 


DE8TRITCTIVE  SISTIZXATIOH', 

By  Alfiled  H.  Allen,  F.I.O.,  F.C.S. 
"VKT^^^non  -  volatile  Drffanic  aubstauces  are  nib. 
W    jectedtoheat  in  a  close  yessel  they  nndargo 
•'  dastmclive  distillation." 

Many  substances  which  can  be  distilled  without 
dacompoaition  when  cautiously  heated  nndeno 
destructive  distillation  when  heated  rapidly,  or  m 
admixture  with  inorganic  matters,  such  as  sand  or 

The  presenco  ot  oxygen,  lalphnr,  nitrogen,  &a., 
I  the  substance  heated  ^e>  rise  to  products 
containing  these  elemente.  When  the  heat  is  ap- 
plied giadnally,  tho  prodoots  firsi  obtained  usually 
oontain  the  largest  proportion  of  oxygen,  the  dis- 
tillates becoming  man  highly  hydrogenated  and 
carbonated  as  the  temperature  rises. 
The  nature  of  the  dsoompoiition  which  takes 


^ted  to  full  _ _.  ..  ._ 

the  BUbatanco  then  decompose  in  partnership,  thae— 

sainO,  =  irn,o,  •¥  0.. 

Another  eitmpl?  is  furnishel  by  tho  action  of 
heat  on  ordinary  phosphate  of  eojiuii  (hydrogan- 
ilieodium  phosphate). 

2N»,HrO,  =  Ka.r.0,.  -  H,0. 
In  a  similar  miniier  when  glycerin  ii  heated,  poly- 
(tlyceriu!  are  formed  by  tho  loat  of  the  clsmciitJ  of 

ilar  mode  of  deeompositi.nj  ii  common  to 
all  poly -alcohols.       Thus,   in  t'la  mio  (■!  wooSy 

of  changes  ;— 

(',,niA  -  n,o  ^  c.H,i). 

CH,  l>,  -  ll.l)  =  C.ilJ), 

c  ii,(>j  -  h;o  =  0,11,0. 
rji,  Oj  -H;0  ^  CjU.t) 

C\H..  O     -  1I.O  =  (.■,. 
In  practice,  the  bidiea  formed  arn  net  th:>so  in- 
dicated by  the  at>ovo   formu-.LC,  but  poly  .no;:  of 
these. 
The   ahsve  procesaei,    eonplioated    b/   o'Jier 

'  From  a'lninco    Hheets    of    •■  Conunorciil   O.jaaio 
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natural  formation  of  coal 
in  the  artificial  distillatioa 


reactions,  oooar  iu  the 
from  oellolose,  as  also 
of  wood. 

By  analogous  reactions  occurrine  simultaneously 
with  the  above,  oxides  and  hydrides  of  carbon  are 
formed,  and  are  condensed  in  the  receiver  or  pass 
away  as  permanent  gases.  The  nature  and  propor- 
tions of  tnese  bodies  obtained  will  be  largely  de- 
Sendent  on  the  character  of  the  substance  distilled, 
16  temperature  of  the  retort,  and  other  conditions. 
When  the  heat  is  very  moderate  the  hydrocar- 
bons produced  are  chiefly  of  the  series  known  as 
the  *'para£Bns,"  having  the  general  formula, 
Cn  Hsn+si  of  which  marsh-gas  is  the  first  member ; 
but  as  the  higher  members  of  the  series  readily  split 
up  into  lower  members  and  hvdrocarbons  of  the 
formula  GnHtn,  the  latter  bodies  are  always 
simultaneously  obtained.  By  further  degradation, 
hydrocarbons  allied  to  acetylene  are  formed, 
whilst  benzene  and  its  homologues  contain  a  still 
smaller  proportion  of  hydrogen. 

When  the  temperature  is  very  high,  hydrogen, 
acetylene,  benxane,  and  naphthalene  are  the  chief 
unoxygenated  products.  Thus,  coal  being  dis- 
tilled at  a  high  temperature  for  the  manufacture 
of  coal  -  gas,  the  liquid  hydrocarbons  consist 
chiefly  ot  benzene  and  its  homologues,  and 
naphthalene. 

At  a  dull  red-heat,  such  as  is  employed  for  the  dis- 
tillation of  bituminous  shale,  the  hquid  products 
are  whoUy  free  from  benzene  and  naphthalene, 
whilst  little  or  no  hydrogen  or  acetylene 
is  present  in  the  gases.  On  the  other  hand, 
the  liquid  products  are  ridi  in  paraffins  and 
olefins,  with  some  anthracene  and  chrysene ;  and 
it  is  a  remarkable  fact  that  the  ozygenised  and 
nitrogenised  products  consists  chiefly  of  phenols  of 
the  formula  OnHns— 7OH  and  bases  of  the  formula 
Cn  Hsn  —  »H  (i>yridine  bases),  although  the  corre- 
sponding hydbades,  Cn  Htn  -  jH— t.^.,  benzene  and 
in  homologuei.  are  wholly  absent. 

As  a  rale,  wnen  the  temperature  of  the  distilla- 
tion is  low,  a  large  yield  of  liquid  products  u 
obtained,  together  with  a  low  yield  of  gas  of  Idgh 
illuminating  power.  At  a  high  temperature,  a 
maximum  production  of  gas  of  low  illuminating- 

Sower  results,  while  the  proportion  of  liquid  pro- 
acts  is  small.  The  higher  tne  temperature  of  the 
retort,  the  larger  the  percentage  of  solid  carbon- 
aceous residue  (coke  or  charcoal)  left  in  it. 

The  following  table  indicates  the  general  nature 
of  the  more  prominent  organic  products  of  the  dry 
distillation  of  coal,  bituminous  shale,  peat,  and 
wood,  as  the  prooeraes  are  carried  on  in  practice. 
To  facilitate  comparison  the  leading  organic  con- 
stituents of  natural  petroleum  are  shown  in  juxta-> 
position  with  the  products  of  the  Tarious  artificial 
destructive  distillations : — 


JAPANNIirO  AND  JAFAirS. 

WHEN  finished  wood,  papior-milcLe,  composi- 
tion, or  metals  are  varnished  in  the  usual 
manner  and  left  to  dry  in  the  air,  the  drying  is  in 
most  cases  imperfect,  and  the  coating  more  or  leas 
uneven.  If  tne  surface  thus  varnished  is  heated 
for  some  time  to  a  temperature  of  from  250°  to 
300°  Fah.  or  higher,  it  is  found  that  the  whole  of 
the  solvent  or  vehicle  of  the  gums  or  resins  iu  the 
varnish  is  soon  driven  off,  and  the  g[ummy  residue 
becomes  liquefied  or  semi-liquefied,  in  which  state 
it  adapts  itself  to  all  inequalities,  and  if  the  coat* 
ing  is  thick  enough,  presents  a  uniform  glossy 
surface,  which  it  retains  on  cooling.  This  process 
of  drying  out  and  fusion  secures  a  firm  contact  and 
adhesion  of  the  gums  or  resins  to  the  surface  of 
the  substance  varnished,  and  greatly  increases  the 
density  of  the  coating,  which  enables  it  to  resist 
wear  and  retain  its  eioss  longer.  This  process  of 
hardening  and  finishing  varnished  or  lacquered 
work  by  the  aid  of  heat  constitutes  the  chief  fea- 
ture of  the  japanner's  art.  In  practice  the  work 
to  be  japanned  is  first  thoroughly  cleansed  and 
dried.  ^  If  of  wood,  composition,  or  other  porous 
material,  it  is  given  while  warm  several  coats  of 
wood-fillior,  or  whiting  mixed  up  with  a  rather  thin 

Slue  size,  and  is,  when  this  is  hardened,  rubbed 
ovm  smooth  with  pumice  stone.  It  is  then  ready 
for  the  japan  grounds.  Metals  as  a  rule  require 
no  special  preparation,  receiving  the  grounds 
directly  on  the  clean  dry  surface.  In  japan- 
ning, wood  and  similar  substances  require 
a  much  lower  degree  of  heat,  and  usually 
a  longer^  exposure  in  the  oven  than  metals, 
and  again  a  higher  temperature  may  be 
advantu^eously  employed  where  the  japan  is  dark 
than  when  light- coloured  grounds  are  used;  so 
that  a  definite  knowledge  of  just  how  much  heat 
can  be  safely  applied  ana  how  long  an  exposure  is 
required  with  different  substances  and  different 
grounds  can  only  be  acquired  by  practical  experi- 
ence. 

The  japanner*s  oven  is  usually  a  room  or  large 
box  constructed  of  sheet-metal,  and  heated  by 
stove-drums  or  flues,  so  that  the  temperature — 
which  is  indicated  by  a  thermometer  or  pyrometer 
hung  up  inside,  or  with  its  stem  passing  through 
the  side  wall  midway  between  the  top  and  bottom 
of  the  chamber— can  be  readily  regulated  by 
dampers.  The  ovens  are  also  provided  with  a 
chimney  to  carry  off  the  vapours  derived  from  the 
drying  vanish,  a  small  door  through  which  the 
work  can  be  entered  and  removed,  and  wire  shelves 
and  hooks  for  its  support  in  the  chamber.  The 
ovens  must  be  kept  perzecUy  free  from  dust,  smoke, 
and  moisture. 

A  good  cheap  priming  varnish  for  work  to  be 


Organic  Products. 


Coal. 


Bituminous 
Shale. 


Hydrogen 

Oattout  Hydrocarbons — 
Marsh  Qas  and  Homo- 
logues     

Olemis  

Acetylene 

Liquid  and  Solid  Hydro- 

earbom— 

Lionid  Paraffins 

Solid  Paraffins     

Liqmd  Olefins     

Liquid  Acetylenes 

Benzene   Bfydcides 

Paraffenes    

Benzene    and    Homo 

logues    

Naphthalene    

Anthracene 

Chrysene  


or 


Oxygenated  Bodies — 

Acetic  Acid  

Methyl  Alcohol   

Phenols     

Oxyphenols  (Creosote) 

Nitrogenistd  Bodies — 

Aniline  bases    

Pyridine  bases     

Acridine    

Carbazol    


large 


large 
large 
present 


small 
traces 
small 
present 


I  large 
I  laree 

moderate 
!  moderate 

I 

I  present 

uoue 
I  large 
,  none 


traces 


large 
large 
none 


Peat. 


Wood. 


large 


large 


large 


'  considerable 


Petroleum. 


present 
considerable 
!  preswit 
f>re8"nt 


large 

considerable 
very  large 
present 


none 
none 
trace 
considerable 

present 

present 
none 


none 
considerable 


considerable 
present 
model  ate 


large 
considerable 


absent 
present 


? 

moderate 
moderate 

present 

large 

considerable 
moderate 
considerable 


present 


present 
present 


very  large 

moaerato 

considerable 


considerable 

present 

none 
'  present 
j  present 


It  will  be  seen  from  this  table  that  the  products 
of  the  distillation  of  each  of  the  raw  materials  con- 
tain certain  characteristic  bodies.  Thus,  oxy- 
genated products  are  found  most  largely  in  the 
products  of  the  distillation  of  wood  ;  paraffins  are 
especiedly  characteristic  of  petroleum ;  olefins, 
and.  to  a  lesser  extent,  paraffins  of  the  distilUtion 
of  shale;  whilst  coaUtsir  is  remarkable  for  the 
large  pro^rtions  of  benzene  and  uaphthalcu? 
contained  in  it. 


japanned  consists  of:  Shellac  (pale),  2oz. ;  rosin 
(palo),  2oz.;  rectified  spirit,  1  pint.  Two  or  three 
coats  of  t^is  is  put  on  the  work  in  a  warm 
dry  room.  A  good  black  ground  is  prepared  by 
grinding  fine  ivor}'  black  with  a  sufficient  quantity 
of  alcoholic  shell ;ic  varnish  on  a  stone  nlab  with  a 
muller  until  a  perfectly  smooth  black  varnish  is  ob- 
tained. If  other  colours  aro  required  the  clear 
varnish  is  uiixtd  and  ground  with  the  pri)per  quan- 
tity of  suitable  pigments  in  a  similar  manner,  for 


red,  vermilion  or  Indian  red;  green,  chrome 
green  or  Prussian  blue  and  chrome  yellow ;  blue, 
Prussian  blue,  ultramarine,  or  indigo;  yellow, 
chrome  yellow,  &c.  But  black  is  the  hue  com- 
monly required.  The  following  are  good  commcm 
black  grounds : — 

1.  Asphaltum,  lib.;  balsam  of  capivi,  lib.;  oil  of 
tiirpentme,  q.  s. 

The  asphaltum  is  melted  over  a  fire,  and  the 
balsam,  previously  heated,  is  mixed  in  with  it. 
The  mixture  is  then  removed  from  fire  and  mixed 
with  the  turpentine. 

2.  Moisten  good  lampblack  with  oil  of  turpen- 
tine, and  grind  it  very  fine  with  a  muller  on  a 
stone  plate.  Then  add  a  sufficient  quantity  of 
ordinary  copal  varnish  and  rub  well  together. 

3.  Asphaltum,  3oz.;  boiled  oil,  4ots.;  boznt 
umber,  8oz.;  oil  of  turpentine,  q.  s.  Melt  the  as- 
phaltum, stir  in  the  oil,  previously  heatedj  thee 
the  umber,  and,  when  coolmg,  thin  down  with  the 
oil  ef  turpentine.  An  extra  fine  black  is  prepared 
from  :  iUnber,  l2oz.;  asphaltum  (purified)  2oz.; 
boiled  oil,  half  a  pint ;  resin,  2oz. ;  oil  of  turpen- 
tine, 16oz.  Fuse  the  gum  and  resin  and  asphaltom, 
add  the  hot  oil,  stir  well  together,  and  when  cool- 
ing, add  the  turpentine.    A  white  ground  is  pie- 

Esred  from  copal  varnish  and  zinc- white  or  stuoh. 
■arge  japanners  seldom  make  their  own  vamiahes, 
as  they  can  procure  them  more  cheaply  from  the 
varnish- maker.  From  one  to  six  or  more  coats  of 
varnish  are  applied  to  the  work  in  japanning,  each 
coat  being  haraened  in  the  oven  before  the  next  is 
put  on.  The  last  coat  in  coloured  work  is  usuaUy 
of  clear ^vanush,  without  colouring  matters,  and  is, 
in  fine  work,  sometimes  finished  with  rottenitone 
and  chamois.  For  ordinary  work,  the  gloiB  de- 
veloped in  the  oven  under  favourable  conoitiona  is 
sufficient. — Scientijic  American\ 


SGIENTIFIC  NEWS. 


♦  ♦♦ 


THE  death  is  announced  of  Mr.  Fredeiiek 
Carrey,  F.R.S.,  F.L.S.,  a  well-known 
botanist  and  f  ungologist.  For  20  years  he  was 
secretary  of  the  Linnsean  Society,  and  at  his 
death,  which  took  place  last  week,  he  was 
treasurer  and  vice-president.  Mr.  Cnrrey  was 
bom  in  August,  1819.  His  valuable  colleiotions 
of  fungi  are  by  his  direction  to  be  sent  to  Eew. 

Mr.  Richard  Clewin  Griffiths,  who  died  last 
week,  was  the  Father  of  the  Apotheoariea' 
Company,  and  was  master  27  years  ago.  He 
was  a  member  of  many  of  the  learned  societiflB 
and  one  of  the  founders  of  the  Zoological  and 
the  Botanical  Gardens.  He  was  one  of  the  first 
to  commence  general  medical  practice,  from 
which,  however,  he  retired  in  1850.  He  had 
reached  the  ripe  age  of  90  years. 

The  attendance  at  the  meetuig  of  the  British 
AsBOciation,  though  falling  short  of  the  numbers 
at  such  meetings  as  those  of  Glasgow,  New- 
castle, and  Liverpool,  amounted  to  a  total  of 
2,556,  the  number  of  Associates*  tickets  iasned 
being  1,232  ;  of  ladies,  514  ;  and  foreig^i  mem- 
bers, 24. 

On  the  motion  of  Sir  John  Lubbock,  the 
council  were  requested  to  take  steps  to  asoertain 
the  feeling  of  forei^  scientific  societies  as  to  the 
advisability  of  holding  an  intemationid  congress. 

One  of  the  most  interesting  reports  presented 
to  the  meeting  was  that  of  the  committee  om  the 
migration  of  birds.  Observations  have  been 
received  from  103  lighthouses  and  light8hipe» 
which  show  that  migration  of  one  speciee  of 
birds  or  another  is  almost  continually  going  on; 
but  the  great  migrations  are  in  the  autumn  and 
spring.  From  the  facts  gathered  at  lighthousei 
and  lightships,  it  appears  certain  that  many 
thousands  of  birds  must  perish  at  sea.  The 
white  fixed  lights  attract  the  greater  number  of 
birds,  the  mortality  at^Skerryvore  for  October, 
1877,  amounting  to  no  fewer  than  600,  chiefly 
the  common  thrush  and  the  ring-ousel.  Be- 
volving  lights  are  also  fatally  attractive,  for  at 
the  Casquets,  during  the  four  hours  from 
11  p.m.  to  3  a.m.,  October  7,  with  the  wind 
S.S.E.  and  rain,  landrails,  water-rails,  wood- 
cocks, ring- ousels,  song  thrushes,  and  swallows 
were  seen  around  the  light,  and  of  these  there 
struck  the  glass  and  killeid  themselyee,  one  land* 
rail,  one  water-rail,  four  ring-ousels,  and  no 
fewer  than  100  swallows.  The  larger  birds  do 
not  often  strike  the  glass  in  the  revolving  lights, 
but  follow  the  rays.  So  far  the  observationtf 
show  that  all  birds,  with  few  exceptions,  are 
migatory— jven  Hparrows,  which  invariably  leave 
Heligoland  before  the  end  of  September. 

At  the  meeting  of  the  Balloon  Society  held 


:.  16,  1881. 
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Itut  week,  the  preaident,  Ur.  Le  Feria,  gave  tm 
aooonnt  of  the  eleotriool  stationaiy  balloon,  in- 
rented  by  U.  Jolei  GkidardandU.  de  Fonvielle. 
In  the  centre  at  the  car,  poised  on  a  vertiaal 
axit,  fa  a  diu,  which  iB  in  an  eleotric  circuit,  uid 
by  Mnoe  means,  not  clearlj  eipUined,  keeps  the 
oai  in  eqnilibriom.  The  cnrrent,  deriTed  from 
»  f^ure  battery,  is  also  employed  to  work  a, 
■mail  Boiew,  ao  that  the  brilloon  oan  neither 
aaoend  nor  descend,  Mr.  Le  Fevre  said  the 
reanlt  vould  be  that  ' '  the  law  of  gravitation 
would  be  overcome,  and  that  we  sho^  be  ablo 
to  Btupend  a  bodr  in  the  air  at  any  altitude,  and 
in  any  position. ' 

Hr.  Edif  on  haa,  it  is  said,  offered  to  light  some 
(hops  at  the  West-end,  with  incondesoenttampe 
for  mi  montha  free  of  all  charge. 

^B  difficulty  in  connecting  light-ahipe  with 
Uw  aliore,  by  meona  of  telegraph  oablea,  appears 
to  lie  in  the  fact  that  a  mitable  connection  at  the 
■Ii^end  ia  wanting.  In  Btorma  these  veuela 
fmj  ont  cable  by  an  antomatio  arrangeiDent— 
■ometimea  many  tathome — and  an  apparatus  is 
wasted  which  will  also  pay  out  the  dsotrio  cable. 
A  statas  is  to  be  erected  in  Franohe  Comte  to 
Claude  de  Jouffroj,  who  is  aaid  to  have  invented 
Meank-Teaaela  about  IT&l.  At  Boulogne,  a 
itetoe  was  inangnrated  on  Ikfonday  to  Frederic 
8aaTBge,  the  inventor  of  the  eorew  propeller, 
whioh  he  exhibited  in  1632.  In  183B  onr 
Sorenunent  offered  Sauvage  a  sum  of  money  on 
the  eonditioD  that  the  invention  ahonld  beo<nne 
tlie  eielaelTe  property  of  England  ;  bat  althongh 
Sanroge  was  poor,  he  declined  the  offer.  He 
died  in  the  Ficpna  aajloia  at  the  age  of  71,  a 
penaioner  of  the  State- 
Prof.  'Cantoni  has  been  appointed  director  of 
the  meteoToIogioal  obaervalorv,  to  be  erected  at 
Favia.  Obeervationa  are  to  be  made  on  the  in- 
flttenoM  of  light,  heat,  and  eleotrlolty  npon 
T^rtable  growth,  in  addition  to  the  ordinary 
vetaorological  and  magoetiaal  work. 

The  idea  o(  propulsion  by  means  of  the  screw 
WMIM  to  have  occurred  to  the  fertile  mind  of 
Laonardo  da  Vinoi  towards  the  end  of  the 
flfteonth  oeatury.  It  ia  well  known  that  he  was 
■II   hia  life   more  or   less  oooupied  with    the 

Sblem  of  flight,  and  in  one  of  his  works  is  i 
wing  (reproduced  by  M.  Govi  in  a  note  ir 
Cmplf  iendiu),  which  represents  a  large  helii 
BUtde,  a»  the  descriptive  notes  indicate,  of  irot 
win  with  linen  cloth  having  its  pores  stopped 
witti  starch,  and  connected  b;  cords  to  a  disi 
supporting  the  axis.  This  instrument  (he  says), 
if  well  made  and  whirled  rapidly,  would  rise^ 
■orew-like,  in  the  air.    He  soemH  to  have  made 


o  itaeU,  giving  the  neoeaaary  motor. 
fonw.  M.  Oovi  also  fnmishea  proof  that  tlda 
remarkable  genius  oonoeived  tlie  idea  of  the 
pAntcllote.  If  a  man  had  a  tent  of  storobed 
olotb  (he  says)  12  "braccia"  square  and  12 
hiffh,  he  might  throw  himself  from  any  height 
wuhont  fear  of  danger.     (A  drawing  ia  added.) 

In  tlie  Norwegian  division  of  the  Paris  Ex- 
bibituni  there  is  shown  a  woodpecker  canght  by 
Ua  beak  on  the  top  of  a  telegraph-post.    The 

naJiTe aooonnt '^ —  '-' "  ■  "' 

Irfidheoaine  a 
Uw  tele^ph  wires,  which  it  mistook  for  that  of 
oertaln  maocts  on  which  it  feeds.  According  to 
EElKtrititi  the  sound  of  thii  vast  j^lion  harp, 
fcon&ed  by  telegraph  lines,  has  produced  other 
«fEsot*  not  le!S  singular.  Thus  wolves  hai 
oomplstely  disappeared,  because  of  it,  froi 
diatnota  where  they  were  previously  numerons. 

The  regular  administration  of  salicylic  acid  to 
oattle  as  a  preservative  against  spleen  diaeaae 
(fitliai  tang  dt  rati],  is  known  tohave  been  prac- 
tlMd  aome  time  by  Kerr  Lndloff ,  a  cattle-breeder, 
near  Gotha,  with  the  best  results.  It  has  been. 
aUegad  that  such  treatment  is  pTejndiclal  to 
Bspnidaotion.  Herr  Ludloff  shows  by  statistte«, 
btmerer,  in  a  letter  to  Dr.  Queeneville  (ifiMi.  8ci.] 
that,  given  in  the  small  quaatitiee  he  specifies, 
oike  gramme  a-day  per  head  of  large  oattle,  it 
baa  no  Bach  effect.  The  eipeiienoe  ranges  ovei 
four  years  and  a  half. 

Feeding  cows  with  green  maize  has  been  lately 
under  consideralion  in  France.  In  a  note  to  the- 
Journal  d' AgrieiiUurt  Fraliqui!  M.  Genay  givei. 
his  experience  in  this  matler.  With  proper 
manuring  he  got  as  much  as  loS.ODOkilogrammi 
of  maize  per  neelare.  He  says  the  cows  don' _ 
take  lo  this  fodder  very  well.    They  have  to  be 


g[radually  habituated  to  it,  by  mixing  the  maize 
at  first  with  bran  and  oUcake.  Bnt  in  a  few 
lays  thej  will  eat  Quormons  quantities  of  maize 
tlone  ao  long  aa  it  is  green  and  tender.  (They 
ue  previously  fed  about  three  months  with 
ilover  alone,)  Now,  whenever  the  maize  regime 
is  fairiy  started  one  notices  three  things :  (1) 
The  quantity  of  TP<l<f  diminishes :  likewise  (2] 
tho  proportion  of  the  cream  to  tlie  milk ;  and 
(3)  less  butter  is  obtained  from  the  milk.  The 
butter,  too,  becomes  white  like  that  of  winter. 
These  effects  are  more  pronounoed  as  time  goes 
They  may  be  counteracted  with  a  little 
bran  and  oilcake.  U.  Genay  finds  it  still  advan- 
tageous to  sow  a  certain  quantity  of  maize,  be- 
cause in  years  with  a  very  dry  summer,  this 
Fodder  may  prove  a  valuable  aid  in  the  main  - 
tenancB  of^the  cows. 

it.  Deaharme  has  begun  the  study  of  a  new 
kind  of  figures  produoed  thus  :  Hed-laad,  in  fine 
powder,  is  dilated  with  water,  and  a  horizontal 
gtass-plato  ia  covered  with  a  thin  layer  of  the 
adxture,  on  which  drops  of  the  same  mixture 
are  then  let  fall.     One  thus  gets  pretty  regular 


It  gave  an  invisible  spectrum  25  to  40  per  ci 
longer  than  the  other. 


A  simple  lecture  method  of  prodnoing  the 
Lissajons  figures  with  sand,  is  desaribed  by  I>r. 
Weinberg  in  Carfi  Rcptrlarium.  From  the 
npper  corners  of  a  reotangulsr  frame,  two  ocrds 
converge  to  a  point,  where  t^ey  pass  through  a 
small  piece  lA  thin  lead  pipe,  then  down 
vertically  to  a  little  ball  of  lead  bung  to  them.  A 
piece  of  cork  is  adapted  to  the  ball,  so  as  to  hold 
a  test-tube  filled  with  fine  sand,  and  drawn 
out  to  a  fine  point  with  apertnie  below.  A 
large  sheet  of  paper  is  placed  underneath .  The 
ball  being  drawn  obliquely  out  of  the  position  ot 
rest,  and  let  go,  and  the  finger  that  haa  been  ap> 
plied  to  the  hole  of  the  test-tube  withdrawn,  the 
formation  of  the  Iiisasjous  curves  on  the  paper 
commenoes.  The  pendulum  can  be  shorteoed  or 
lengthened  by  an  arrangement  on  one  aide, 
which  odmitsof  the  cord  being  piUled  in  or  I«t  out. 


forming  very  varied  designs,   according  to 

thickness  of  the  layer  or  that  of  the  drop  re- 
oeived,  and  especially  aocording  to  the  length  of 


Deoharme.  One  may  obtain,  according  to  ex- 
perimental oonditions,  the  three  systems  of 
aoeustic  figures  observed  by  Obladni,  diemelml, 
circular,  and  CDm^onnii  fignres.  InM.  Decharme'B 
experiments  these  systems  generally  coexist ;  but 

le  or  other  may  be  made  to  predominate  at  will. 

A  ooneapondent  of  Zt»  Moniti,  U.  Voitellier, 
describes  a  contrivance  of  his  to  prevent  birds 
flying,  without  reoourae  being  had  to  any  muti- 
lation or  cruel  operation  on  the  bird.  It  cou- 
rists  of  a  small  (partly  skin-oovered]  chain,  one 
end  of  which  passes  round  the  first  feathers  of  tie 
wing,  while  the  other  paanes  round  the  body  of 
the  wing,  and  is  attached  to  a  sort  of  swiv^  in 
the  middle.  The  bird  can  move  the  wing  freely, 
but  cannot  extend  it  sufficiently  for  flight.  In 
position,  the  fetter  is  quite  invisible,  and  the 
bird  retains  its  eleganoe  and  ease  of  movement. 
If.  Voitellier  applies  his  system  to  peaoooka, 
ducks  and  fowls ;  often,  alsa,  to  birds  of  bigb 
value,  bnt  somewhat  wild.  He  keeps  numben 
of  pheasants  and  partridges  in  his  garden,  till 
be  has  ooeasion  to  let  them  loose,  when  they 
escape  as  readily  as  if  they  had  been  reared  in 
the  woods.  Several  gamekeepers  have  adopted 
his  fetter.  In  the  close  season  the  pheasant 
breeders  have  been  aooustomed  to  collect  all  the 
birds  required  for  reproduction,  and  to  inclose 
them  within  netting  till  batching  was  over ; 
(inclosed  in  wire-work  these  wild  birds  some- 
times kill  themselves].  But  their  vrings  must 
not  be  out,  for  they  have  to  be  set  at  liberty  in 
few  months.      Accordingly   the    fetter    has 


USEFUL  A2TS  SCIENTIFIC  HOTES. 


jCaohlnerr  for  AertKl  Havlcatlos.— Mon< 
signor  Capel  and  the  Bev.  A.  de  la  Paoze  obtained 
provinonal  protection  for  an  invention  which  ia 
thus  described  i~The  object  ot  oni  invention  ia  to 

:j ■•nil  locomotive  which  will  be  at  once 

working,  qieedy,  buoyant,  and 
-  ■"- '  -»  the  moohinary  oi 


dirigibls.    Hitherto  in  moat  o 


id  tosethv  in  ti 

The  naming  mi 

■  any  smtable  li^t  aJ 


proved  very  aooeptable,  as  extensive  ioolosnres 
'    di^wnsedi  '" 

.  ,  [>f  ultra-violet  rays 

ia  being  investigated  by  U.  De  Chordon- 


may  be  di^wnsed  with. 
The  absorption  of  ultra-violet  n 


■  by  certain 


net.  One  method  adopted  ia  to  direct  a  beam 
through  a  liquid  in  a  trough  vrith  parallel  glass 
OT  quartz  sides,  to  Poitevin's  photoohromic 
paper  (which  indicates,  by  change  of  tint,  the 
presence  of  actinic  rays).  In  a  aeoond  method, 
a  solar  beam  from  a  heliostat  i*  sent  through 
a  slit,  an  objective  of  quarts  and  Ice- 
land  spar,  and  a  prism    of    the    spar, 


slit.  The  author  finds  that  the  liquid  circulating 
in  plants,  or  impcognatiug  roots  and  fruits  hare 
all  an  avidity  for  chemical  rays.  Fluorescence 
docs  not  seem  to  be  directly  related  to  intensily 
of  actinic  absorption ;  thus  deoootion  of  radish 
absorbs  less  than  deoostion  af  potatoes,  yet  the 
former  ia  without  tbe  property,  while  tiie  latter 
ia  not.  White  wine  is  weakly  fluoresoeut :  red 
wine  does  not  fluoresce.  Of  the  few  animal 
liquids  examined,  blood  is  found  a  powerful 
absorbent ;  but  the  aqueous  humour  of  a  calTs 
eye,  and  the  albumen  of  eggs,  have  no  action  on 
chemical  rays.  Distilled  water,  alcohol,  sul- 
phuric ether,  collodion,  and  solution  of  cane 
sugar  are  also  inactive.  Gelatine  intercepts  all 
the  chemical  rays,  and  it  is  sensibly  fluorescent. 
Comparing  two  simple  photographic  objectives, 
of  equal  tocaa,  one  made  by  Dariot,  af  Parifi, 
the  other  by  Dallmeyer,  of  London,  the  author 
found  the  latter  considerably  more  transparent. 


of  dirigibility,  thus  allowing  toe  ear  and  balloon  to 
be  more  or  leas.  If  not  cotirelj,  at  the  duidj  of 
cuReDla  of  air.  Onr  invention  conrist*  in  aaniMble 
oar  or  boat  built  aa  UghUy  *«  ia  eonsjatant  with 
alrength.  We  may  eonabuct  it  of  bamboo,  oi 
tbe  light  waldlaaa  atMl  tnbin-  ""  ™..*.rfn. 
the  whole  faoiDK  bmaad  or 
strongest  yet  lightest  mant^ 
be  oovBiea  with  oiled  silk  oi 

and   waterproof    ooreling. __ 

the  car  we  plaoe  a  light  strong  most 
or  pillar,  on  the  top  at  whieh  a  laige 
light  extended  plane  anrface  is  balanced  or 
suspended,  proportioned  to  the  vreight  and  force  of 
thecarorboat,  and  preferably  connaliDg  of  alight 
framing  over  which  a  oovaring  ot  oiled  silk,  light 
varnished  or  coated  canvas,  or  othar  anitable  air- 

rut  material  is  rigidly  sbett^sd.  This  plane  may 
iuoliued  either  opwarda  or  downwards.  Sup- 
ports or  stays  eitena  from  the  mast  or  pillar  to  the 
enilB  of  the  boat  or  cor  carrying  bearmgs,  and  in 
each  bearing  is  mounted  a  Hooke's,  ball-and- 
socket,  or  other  form  of  univer^  j'ciB^  to  whieh  a 
eller  ii  attocbed,  so  that  the  fans  or 
riven  b^  motive  power  propel  the  car 
id,  reodving  lateral  motion  bom  the 
gearing,  steer  the  vessel.  The  propellsrs  may  bs 
actuated  by  light  steam,  gas,  or  other  exploova, 
01  by  electric  or  other  euginea,  or  by  air  or 
gases  compressed  into  tanks  at  statiouB,  and 
Uieae  tanks  carried  by  the  cor  and  tbdx 
eipansiva  contents  mod  to  actuate  the  engines. 
We  mount  tbe  car  on  light  wheels,  which  may  be 
fixed  on  elliptical  or  other  epriugs  to  ease  thii 
bumping  of  tbe  ear  on  touclung  ue  ground. 


propdlers 


b^g  placed  on  a  level  road,  the  sogines  ate 
started  and  the  oar  runs  toiwaid.  Xha  plane  anr- 
face is  then  inclined  upwards,  whish  lifts  the  cor. 
When  the  desired  elevation  ia  reached,  the  plane 
surfocs  is  gently  lowered  to  a  horiiontal  or  nearly 
horizontal  position,  and  ths  prapellers  still  con- 
tinuing to  revolve,  the  ear  travels  hoiizontolly 
(orwoid.  To  deeeend,  the  plane- surtaoe  is  inelined 
in  the  downward  direction,  llie  dtaoent  is  faci- 
litated by  steering  the  apparatos  in  a  drcalar 
direction. 

Amobo  the  latest  uses  to  which  it  is  proposed  to 
put  tbe  electric  light  is  the  illumination  of  rivers 
to  permit  the  rafting  of  logs  at  ni^t.  The 
Muikegon  Boom  Company  will  be  the  pioneers  in 
this  duectjon.  Id  UalUmoie  experiments  have 
been  made  with  a  view  of  illaminstiiig  water  at 
night  to  a  depth  of  20Mt.  Soch  a  means  ot  il- 
luminatiou,  it  ial>elieved,  would  beot  great  service 
iu  searching  tor  lost  treasure  and  drowned  paisona, 
in  railing  wrecks,  removing  torpedoes,  and  other 
subaqueous  labours. 

At  the  Boyal  Manchester  and  Liverpool  Agri- 
cultural Society's  Show,  held  at  Blackburn  on  the 
lat,  2nd,  and  3rd  inst.,  Mesart.  W.  U.  Bailey  and 
Co.,  oE  the  Albion  Works,  Salfnrd,  Manchester, 
exhibited  their  slow-combuetiQU  hot-air  engine, 
for  which  they  obtained  tbe  Snt-class  silver  medal 
for  its  eicellenco  and  luperiority. 

Althohoq  theory  would  appear  taindicatc  that 
in  heating  targe  rooms  by  etoom-pipes,  tbe  pipes 
should  be  placed  near  tbe  lloor,  it  u  noff  quite 
generally  conceded  by  those  who  have  tried  both 
plans,  that  better  results  are  obtained  bj  Uwatoi- 
them  overhead. 


INQUEH  moHAinO  AMD  yfOSLD  0»  aCmMOTi  No.  8U. 


Sept.  16,  1881. 


LSriBSS  TO  THS  EDIIOE 


hicbifoT  the  banefit 
bavB  acceu  to  the 
IB  loiiar  mat  tan. 

"ij   s»=.  ^6xi*»-:^ii»    ii  in  aceoad  with  Mr,. 
.jc-#Ta«    ■ -..  IV  .  p.  5:;  .  [hii  ukfoimUii 
g*--^*^?  ""^f^-  "'^  idiitioBAl  cxpoiaiec  _ 
'  ■'-    ttp^aruice.  n:.l  onl j  da  tlu 


unless  thpy  are  well  aequainted  with  tha  fonni. 
tiim  whirh  they  have  undm  enminatiOTi  Thi» 
u  psMiculorif  the  chbs  with  the  tanaation  Eip- 
parehm  ailduced  by  Jit.  Xeuon ;  a  map  of  this 
tonnalion  has  beoa  bofors  the  aitrrjuamkal  nnblio 
during  the  last  elevfn  yeare,  and  may  «mi  be  had 
ot  Sit,  W.  Weak)-,  23,  Essax-itceet,  Strand 
contains  llo  diitincl  objects.  31  o(  which 
craters  atul  craterlalB  laid  down  iu  their  proper 
pMitions,  accompaniedbyaliatinlheorderoi  U  ' 
magnitudes,  ud    Ibtir   meuurempnts    giTen 


seconds 

jfthB 


Tha  letterpress  a 

est  eoii)|>icnoiu  objcats,  aa  well  as  a  c  ni 
deecription  of  twu  exceliact  pbotogias 


by  KutherfDTd' 

■babiiil^  uf  lite  Ex'i 


Mr.  Xeii 


this. 


ll>tL-JiQ-is„-i  llulri,liBfll,e  ilo^l^ 
reiaon,  iu  the  liat  paragtaph  ot  £i«  letb^r,  has 
•-       "lUunk  .  ,  ,  ,  that  ttisDOlimprob- 


**^"-*'  dxmviBfs  ahowiiig 

anJl&Mfftan  inconsctly 

i^^  ^^  •iptiusee  ia  pined,  nr' 


iliKrred   aod   deli- 

wsy  ft  Diuy  dis- 

LiT4   fooud  it  diffii^utt  tc 


■-^ — «xp(cu)iiM  ftuaa 

it  will  bM  ei^ieiuata 

;  v<  c»caiit«  aoT  nortioD 


iJ-*»y*M  m(.. 


Wd   'A':c, 


;  u  nadLy  onrio'iked- 
■  >^uji>9d  «j4«  wqald  r*»giiua 
;-Mi=itM  'aa  ccjaapicaoDl  fea' 
','M  'yf  Dim^,  Bale   noui 

J.-  -:,«*«  of  Hygiaos  S.,  which 
'."i'r^Ji  a  f «iiit.  ine4iupicBOUi 
>•.■..  by  botb  Otto  StruTa 
-.1  'ja    TBMini  when  mare 

aaJ*--.*  w.ta  Ua  frfx^- .:  >•«*  aul  diBtinCtnas,  On 
'.■*  -,«/jUirA  ■  -"trj  -11  t-.i,^t«h*<l  aatr'jniinwr  sent 
«■  a  ^ur,kc  '.;  a  yi.:  .  :.'  -A  tba  Ttv/n,  which  ha 
■.jKUvvl  -S,-!  ^-^  lufT'  ■■-  .%  the  Icaat  with  my  de- 
ttmy^it.   -A  A   'J.Kt'i     r  .ugr  br*  tuttm.  n'lt  tour, 

au  wt-mf.  1  iin  titl  v. Mi  ri-n.-j^  ba  bad  mistaken 
£t*  'jwA^walM  wa  .-'l  TalMiyi,  aacb  twautjr  to 
■,«u*.y  ncai  >a  •■.>■■&«-.  r,  f ',r  tbn  f'lor  amail  crmlm, 
trju'Jitf  a  !«.■.&  k*  .ai-^i-  v.  which  ray  deaeriptioa 
Kji^ktil.  ab-:  ut  fdi4  B.'.:  •uiii  'klnctol  tba  four 
«f.ail  eratnn  Wiii;!  i&  t;.i>ii/  nauUt.  An'ither  aiicb 
uMv,'.ir.vr  Milt  ibK  a  •■fi.viaK  -A  llit^inhut,  ia 
■L.^rA  fa •!  4  •!*'•'.'>«■  tbJt  tkrwfiratn^,  IlAllrj',  Hin'l, 
!..',-;  (fv»/v.«<;  a«  iv.ali  '.f»t*rk!t :  and  N,  L,  ti, 
Mr{  >i  a*  4i'-rt«i-:!y  to  a  it*  '.jitnrhts  ;  oiA  on*  'if 


f  *..«,,  .. 


it  i*'iiily  bjri*c<4ul 
htt  tbndiiUjIaotur 

•aii«,  (rf'ilrtWy  "t  ail 


abletbal  there  may  be  areallocil  haze  or  obici 
medium  at  times  overspread  the  interior  of  Plalo 
and  other  deep  walled  plains.  There  seems  to  ras 
some  weighty  eridence  in  favour  of  theae,  and  I 
am  awara  of  no  sound  objection,  either  astro- 
nomical or  ofacmical,  against  the  posaibility  of  this 
Dcoutring."  In  cnnoection  with  this  view,  we  find 
on  p.  ae  ot  Mr,  Xeison's  hook  on  the  Moon  the 
following  paaaage :  "  It  appeals  probable  that  a 
Tarj  smul  residuum  uf  aqueous  vapour  may.  If  not 
most,  exist  upon  the  surface  at  times  nad  in  places: 
for  awing  to  the  tenicitj  with  which  such  material 
ai  composes  the  surface  retains  moisture,  it  does  no: 
seem  likely  that  by  ^e  inDnence  of  the  lurf^e 
already  contatuinK  a  certain 
the  extreme  outer  layer  that  is  moat  favaiuably 
placed  For  abearbiiig  the  aqueons  vapour  — '■'  *— 
entirely  denuded  of  it."  If  thii  ba  no, 
certain  amount  of  moisture  must  bo  liberated  when 
the  teraperature  of  the  anrfare  inereasea  beyond  : 
certain  de)ciTO.  Ashaa  been  already  obsarved,  it  i 
iu  the  interior  of  the  deep  formatious  that  the  la^ 
traces  ot  the  lunar  seas  must  have  lingered,  ani 
bare  aceordiugly  would  the  moot  favonrable  con 
diCion  exist  for  the  liberation  by  tha  solar  heat  of  i 
tanporory  vaporons  covering."  In  conclusioD,  I 
bag  1 1  recommend  to  the  oonsideration  c^f  every 
atudent  of  the  Moon's  inrlace  latter  I'JiSi  in  the 
issue  dated  Sept.  9,  ISSl. 
Leytonstone,  Sept.  12.  W,  A.  Birt. 

osonmra  ans  polishiho  a  bixl. 

SFBOTJI.TrK-NEW  MBTHOD  OF  TEST- 

nra  ans  sii.YEBiifa  spscui.a. 

[I91S:.]-I  WASpleastd  to  notice,  injouriasua 
of  July  Sth,  an  article  by  E.  P.  Aiutiea  on  the 
*'—    necessary  in  grinding  and  pollsbirig  a  specu- 

with  a  machine.     Kov,  with  your  permission, 

I    will    relate    what    I  have  dons   "by  hand." 
lave  a    Xewtonian     reSactoi — my    own    con- 

iction  —  9io.     aperture,     and     Gljia.    fooal 

length,  wbieh  I  ground  by  hand,  following  the 
"two  diacs  "  method  dsscribed  on  page  6'JJ  of 
Vol.  XX^VII.  Although  the  abort  focal  length. 
Somparod  with  aperture,  makes  the  cnrve  of 
ipeculum  necasaanly  quite  deep  in  tha  centre :  yet. 
notwithstanding  the  greatsi  quantity  of  material 
tobe  ground  away.  I  Iiuiahed  the  rough- grinding 
in  much  lesi  time  than  would  have  been  necessary 
had  I  uied  a  machine.  Thinking  m;  spaculum 
I  perfect  aa  I  was  capable  of  producing. 
I  recently    "  creaked"  another  disc  from  a  large 

riece  ol  thick  glass  I  had,  and  began  operations, 
will  first  ddsciibe  the  "crocldng"  process,  aa  I 
r  seen  anything  of  the  kind  described  in 
your  cr.lumns.     I  took  the  large  piece  ol  glass — 
lin.   thick— and  cut  a  deep  circle  with  a   -'dia- 

in  sach  side,  and  of  tha  same  siieas  the 

intended  disc.  Then  I  heated  an  arc  of  this  circle 
several  inches  in  length,  quite  hot,  over  an  alcohol 
lamp,  and  then  applied  a  piece  of  ice  to  the  heated 
portion.  The  result  waa  several  cracks,  runnrng 
in  the  direction  of  the  heating  portion.  Selectiug 
th«  one  nearest  the  edge  ot  the  disc,  I  applied  a. 
hoitnd  iron— vhito -hot— idoog  the  direction  1 
'  [ha  crack  to  follow,  the  result,  of  course, 
iliSht  eitensirm  of  thu  crock.  Then  ap- 
Tilyiiij;  ice  or  cnld  WBt-:r,  tba  crsck  extends  a  little 
farlb'T,     In  this  manner  I  produced  a  very  fair 

1 1  r'lnnilG'.l  in  tho  usual  manner,  using 

tiirr  cjarsa-graiu  nrn'TV. 
'Allime'HFmiiiaitinthR^IFereat  stages  waaaafol- 
wq :-"  (;rBiikia(("  dian,  Ih.  'Mia.;  cdgingdiac,  4h. 
.yim, ;  caisiraling  cwii'uvity.  (Ih. ;  covering  grinder 
nil  small  sii'iareH  of  plato-^flim,  ab.;  Iloar-eraery 
I'l  |Fiislb>jii(ig  t'lCui  a  lew  iiicb<iB,  Jb.  and  om. ; 
in-ini»ute  emiry,  Ih,  .l-iin.;  throii  -  minute  omury, 
I.  .'mi.;  t-ji-iiiiniitdBmerj',  :ih, 'iin.;  eoustrucling 
rir  wJishpra  of  ilifr«p-iit  aii..-™,  fih.  lOm.: pclbhiug 
i-l.   larn-    ji'ili-liT,  IHlio,:    CsHrins.    ■■■        ' 


Ltimpir- 
±a  wlitdi 


spoiling  daSnition,   and    intend  to  order  a   j 
periscopic  right  away. 

About  Bomch  of  the  edge  ii  EOmewhatin 
feet;  but  for  "cluilsri"  ani." 
sfMstura  can  be  used. 

My  first  speculum  hsd  a  focal  length  of  Glitn.. 
and  I  wished  my  new  one  to  have  sboot  the  same : 
but,  on  a  cloudy  da  J,  I  wotkod  too  long  at  Uw 
the  "  '""  ""'"■'"'■"■ 


removed  tev^al  of  the  ccailraT  sqi 
led  grinding  with  flaui  and  washed 
now  had  a  focal  length  of  GO' 


finished  grindlt 
now  had  a  " 
"  figuring. 


113UI  and  washed  emery.    I 

„  hof  CO'in.    At   theeodLl 

focai  length  wj,5  just    tllSin.,    o: 

my  first  speculum,    which,  I  think, 

I  as  nssr  as  an  optician  could  come  with  grinding. 

My  polishen  are  constructed  of  two  peoea  of 
pine  wood,  the  grain  crcuing,  and  glued  and 
screwed  together.  The  smaller  ones  ore  made  ol 
"■-■  -"iscs  of  plata-glafs,  and  are  i\,  i'-,  and  lin. 
— ■— reapeetirely.  The  pilch  corering  them 
consisteniT'  tli'it  a  piece  of  tbe  tcm- 
the  room   would  reoive   three  clear 

—r „oftho   "  mining  "  on  the  edge  of  a  a< 

doUai  gold  piece,  when  the  Utter  ia  aRowad  to 
~st  on  tha  edve  tor  sixty  seconds.  A  light  frame 
made  to  bold  the  piece  upright,  without  influen* 
ng  ita  weight.  This  ii  the  rule  givan  by  Mr. 
LaseaU,  and    I    eon    certify    it    haa    given    good 

igthe  "  Foucanlt  tost,"  I  bare  oonaider- 
able  trouble  in  getting  eDOujrh  light  to  test  by.  I 
have  a  strong  light,  and  a  sariaa  of  holes,  l~32ad  to 
l-2uathof  oainch;  but  cannot  g«t  sumoient  li^ 
to  test  by  when  using  a  bole  leas  thou  l-60th  of  aa. 
inch.  But  I  have  found  a  new  method  ot  teating, 
which,    I  think,    gives  accurate  results.     Take  a 

uotice  ita  appearance  with  a  high-power  eyepieea 
(i40  I  have  generally  uaod.i,  then  draw  out  the  eye- 
piece justaLttlB,  and  the  image,  of  oonne,  ea- 
krges. 

JNow,  if  any  portion  of  the  mirror  is  too  high  at 
too  low,  it  will  give  a  hrieht  cr  dark  apot'ia- 
ipectivBly  on  tha  enlarging  disc  of  light,  and  will 
be  diametrically  opposita  the  defect  in  the  minor. 
I  have  been  enabled  by  this  to  dateot  defects  that 
I  could  not  see  in  luring  Foncanlt'a  ;  and.  when  in 
doubt  with  the  lattec  aa  to  the  specice  of  a,  defect 
have  reaortsd  to  the  eyapiaoa  test,  andean  judge  of 
the  nature  ot  tbe  irtegnlarity  in  five  aeconds.  I 
was  more  troubled  with  rings  and  zonea  than  i^ 
regulaiitiea,  and  now  hare  a  surface  thatFon- 
eault's  test  does  not  show  to  bare  any  irregulari- 
tiea,  but  thia  teat  reveals  a  few.  Will  ■' A.J.3.," 
Hr.  Bell,  Mr.  Bhicklock,  and  other  amaleiaii  pleasa 
give  tbair  ideas  in  regard  to  this  mode  of  tastiug. 
whether  it  fails  under  any  oircnmstances,  and  whyF 
My  lamp  is  about  ten-candle  power,  and  has  i 
a  chimney,  t4iu.  high  i  the  pinholes  are  pnnchod 
.  a  piece  of  tinfoil,  and  tasteood  iu  front  of  light. 
_  tiae  a  roior-bUde  for  cutting  olT  tbe  rays  at 
fecnis.  During  three  years  psat  1  have  used  a 
doian  or  mora  receipts  for  eilrering.  and  have  al- 
ways been — until  lately— quite  uusucoeasful ;  but, 
lioce  using  the  formula  described  by  Mr.  Brwhear 
a  volume  XXXI.,  ;p3go  3'i7,  I  have  had  eucosm 
3Vary  time.  Have  just  silvEred  two  9iri.  apecala, 
and  a  "  flat,"  with  perfect  success.  My  method  of 
is  diUccent  from  any  I  hare 
^lean  my  mirror  well,  and  place 
nd  poor  on  the  aolntions  a> 
deep  as  possible  without  orsrflow.  The  mirror  is, 
'  ~iy>  slightly  warmed,  and  the  solutions 
about  twice  the  usual  strength.  In  my 
e  silvering  is  usually  completed  iu  from 
even  minutes.  Tha  mirror  ia  then  tho- 
^  _  washed  anddried,  and  bus  Q  surface  of  no 
reflocting power  whatever.  I  then  go  over  it  witt  a 
camel's  hair  brush,  and  clean  off  the  brownish  pow- 
which  adheres,  andthen  palish  for  five  minutes 
~  toft  piece  of  chamois  skin,  the  reanit  b^g 


il-n,ili4iihairi) 


■r..fc.i,  u 


,.„.  ..~  — , -  perfuEt  OMOogb 

lian  p*y  ran  fur  my  trouble.  Tho  higheit 
laviiaajiii.  parwv.pie  ey» piece,  giving 
>f  lli,  anil  there  in  no  faUing  off  m  deS- 
Ihink  I  can  double  the  powuc  withoul 


a  excellent  reflecting  sorfaae. 
Iw 


nethod  ol 
.vering.vi 
heavy  a  deposit  as  the  mirror,  and  the 
process  is  much  more  economical  of  distilled 
wnter.  and  that  is  quite  an  item  with  me,  for  it 
mly  Iskea  about  loz.  ot  aolntion  to  silver  a  Dia. 
lunace,  instead  of  a  pint  or  more  in  uaual  prooa. 
I  was  for  n  long  time  deterred  from  making  a 
jpeculam,  an  account  of  not  wisliin)r  to  make  B 
machine  ;  hut  wm  glad  to  leara  a  maihiue  waa  m- 
HCtmary,  and  I  would  udriae  the  amotani  rrr.-y 
uu  to  grind  and  poliih  by  hand,  uuleea  he  can 
ave  tho  uiB  of  a  machine  without  taking  tbe 
niubtu  to  make  one.  It  the  Editor  wishes,  1  wiU 
escribe  in  my  neit  an  admirable  substitute  for 
tory,  which  I  cnnitrucled  in  about  ft  do* 


hiiK, 


'I  >."',?"'/ 


Idols,  30«uts  (ubont  13b.  :  probably 

)jt  would  not  exceed  Ss.  or  hi*.j.  ana  i 
!rs  pericctly  the  purpose  for  nhioh  it  wi 

teudud.  Barry  L.  Baldwin,  Ji 

2H,  Kunias-avenue.DauTBr,  Colorado, 


Sept.  16,  IS61. 


EKfflJSH  ICXOHAinO  AMD  WCHtLD  OV  SOIENQB:  No.  860 


OBzirDzif  a  BsaBS  of  qi.aas  bfroitla. 

[19I88.] — I  BEO  tn  teodei  my  exparieuca  with 
regard  to  Out  edaea  at  gl»m  ipeoulo.  I  one* 
Attou^tfld  to  grioa  and  poluh  a  ■poculumnilh  th* 
edgamogli,  uidcaii  iis<iiia  oar  rauleraths  job  wu 
ma  af  ^aat  diffioulty.  It  required  most  oarslul 
•  betwQOi  the  different  giulH  ct  amery 


froDt,  and  cau«a  acratrhes;  Bmnll  bits 'of  giasg 
would  ctrip  off  from  the  edge,  eaunug  great 
ansoinuiGo,  although  tbi>  evil  may  be  aToided  b; 
grinmug  a  bevel  fint.  I  do  DOt  *ay  it  ii  impOBiibre 
to  flnish  a  ipecalam  iritfa  the  edge  rough,  but  I  do 
say  it  is  inmit  unndvisable,  doveuly,  and  tmwork- 
manlibe.     Having  dacidad  tint  (be  edge  should  be 


U  hoon  {[  do  not  recollect  how  inanv),  and 
was  a  matt  tedious  and  moDotoDoui  job.  i  HEzt 
ordered  a  disc  with  the  edge  ground,  dotermmed 

bat  by  srnne  migtake  it  arrivod  in  the  rough.  Of 
conne  1  was  a  little  dituppointed,  bat  ut  to  work 
on  tlie  edge  with  a  diauiond  tool  I  procured  for 
the  parpoio,  aod  in  about  two  or  three  hours  got 
it  iitto  abape.  I  tb^a  fluiihQd  the  edge  with  fine 
emery  and  a  Atrip  of  thin  brais.  In  DoncInBion, 
allow  me  to  taj :  Dmtlf ,  bs  >ure  lo  haTe  a  nice 
ground  edge  ;  nocoudly,  i(  poaaiblo,  get  it  done  for 
yon:  thirdly,  if  you  uo  it  yourself,  the  diamond 
toolis  thequidceit.  A.  N.  B. 

ECLIPSES. 

[19l8fl.l-Ir  "  F.R.A.S."  will  bo  land  enough  to 
re-t«ad  my  qneBtion,  he  will  perhaps  find  that  it 
deaerrea  a  souiewhat  more  oaurteons  answet  than 
be  ha*  given. 

The  solar  eclipse  limits  are  about  131' and  ISl', 
which  meina  that  if  at  eoDJunction  the  Sun  is  leu 
than  13^^  from  the  nesreit  luuar  node  a  solar 
edipee  is  certain  at  that  conjunction ;  if  more  tban 
ISi^  there  is  certainly  none;  if  between  13i°  and 
IS1°  an  eclipse  is  doubtful,  and  more  prectsocal- 
ODlatiaa  of  the  aotnal  tacts  required  to  remove  the 
doubt.    From  these  data,  and  the  further  data  of 


,t  there  may  bs  [wo  solar  eclipses  oveiy 
HUH  u«i  sun  aroiaes  a  lunar  node,  one  at  the  con- 
jnmction  preceding  the  node,  one  at  the  lollowiDg 
conjnnetion.  My  difBsulty  ia  to  praVD  that  (here 
Hiiut  be  one  solar  eclipse  at  every  pssuge  Ihroagh 
a  node  [before  or  after) ;  or  agun,  that  there  mini 
ba  two  in  a  jiear.  Ii. 

UaHT-DRJ^UOHT  STEAUEBS. 

[19190.]— I  KKAB  that  what  Mr.  8.  E.  Peal  (letter 
J91A8,  p.  623)  asks  for  is  an  inipDasibility.  Hie 
displacement  of  a  craft  SOfL  long,  HOtL  wide,  and 
1ft-  diaaght  of  water  may  ba  taken  at  36  tona. 
Mow,  tfaa  weight  of  this  boat  we  may  sail  111  tons, 
leaving  only  '20  tous  cnrryinj;  capacity  if  fitted  as  n. 
baige,  without  engiues.  The  eugins  and  boiler 
being  8i  tons,  and  coal  estimated  at  1  ton  for  every 
CO  miles  it  would  be  neceuary  to  travel  without 
coaling,  leaves  only  about  S  tons,  I  suppose, 
carrying- capacity  at  that  draught.  It  tbare  is 
water  enough,  howevar,  she  might  be  loaded  to 
2tt.,  and  she  would  Ibea  cany  4li  tons;  lio.  of 
immeraion  may  be  roughly  leckoued  at  3  Ions  dis- 
placement. At  the  Qnt  glance,  I  was  inclined  to 
propose  a  bout  l-^Jft.  wide,  with  tuur  narroir  side- 
wheels,  as  I  thought  the  grt^at  weightof  macbiu>;r; 
>t  one  end  to  diiro  sterQ-irheels  would  depress  the 
stem  too  mnoh,  but  I  find,  on  making  some  calcu- 
lations, that  when  nnloodrd  the  stem  draught 
would  be  only  12lin.,  the  menu  draught  being  Htm. 
To  obtain  sufficient  strength  to  withstand  the 
Btnins  of  weight  at  the  Bitremities,  recourse  muet 
be  had  to  some  unusual  means,  and  I  think  bow- 
Btrii^  girders  best.  They  should  be  three  in  num- 
iMt,  one  amidships  and  one  at  each  side,  ttJiiug  to 
Kbout  6ft.,  and  [stayed  at  iutarvals  of  lOtt.  Two 
paddle-wheels,  SfL,  diamater,  floats  4ft.  9in,  by 


The  engine  had  b 
will  soarcely  be  nece 
pendently.      ■^--—  - 


riiry  to  wurk  the  paddles  in'de- 
er  of  sflinder,  I6iu.,  strike 
.  It  would  be  well  to  hove  a  small  condenser  lo 
supply  clean  feed- water  it  the  river«  in  Asam  are 
as  muddy  as  the  Hooghly.  Bnch  a  boat  would 
hare  a  speed  of  about  H|  miles  per  hour,  and  would 

■— ut  1  ton  of  coal  in  7  hour*.    It  would 

e  length  could  bs  greater;  with  the 
1  size  and  draught,  all  I  con  lead  Ur. 
Peal  to  expect  is :  Carrying  capacity  111  tons,  with 
coal  tor  100  miles  steaming. 

Sept  8th.  Faurni. 

aKAIil.  XliBOTRZO  UOTOB. 

ri91BI.)— Ok  reading  the  dastdptuHlBiTim  in  the 

lMt«amb«af  "Oars"  (19182, p.  16),1toc<mn t« 


be  well  ii 


me  that  I  recently  saw  at  the  Puis  EUetrito,! 
Exhibition,  a  matoi  which,  whilst  efflcientl.i 
answering  the  purpose,  was  very  mneb  smaller  am 
less  clumsy  than  the  one  above  alluded  to.  It  wai 
shown  there  as  applied  to  the  working  of  a  lock- 
stitch sewing-machine.  I  am  nnabte  accurately 
to  describe  it  from  memory,  but  it  struck  me  at  tht 
time  as  being  the  simplest  and  best  as  well  as  the 
smallest  thioi;  of  the  kind  I  had  seen.  Extemally 
it  was  elliptical  in  shape,  apparently  measuring 
about  Tin.  by  lin.,  and  was  fitted  upon  the  aile, 
which  usually  carries  the  driving-wheel  of  the 
machioe;  the  axle  was  extended  through 
standard,  and  lerminsted  juat  outside  it  by  a  si 
grooved  wheel,  ovtr  which  a  roundband  was  passed 
and  connected  to  Urn  mnchiue  on  the  table  above 
in  the  usual  way.  When,  put  in  action  thi 
was  caused  to  revolve  with  great  rapidity,  carrying 
the  axle  with  it,  the  speed  b»ing  reduced  '"  "" 
required  rale  by  the  proportionate  sii« 
grooved  wheels.  The  motive  power  was  derived 
from  a  form  of  bichromate  trough  battery  of 

the  worker,  and  the  machine  Wat  started  or  stopped 
by  a  simple  conttivunce  for  immersing  or  with- 
drawing the  nlii)as  from  the  Suid.  The  motoi 
weiRhed  considerably  less  than  the  fly-wheel  and 


treadles  which  jl  simimsiiiIsiI.  a>d  its  efficieDcy 

demonstrated  bv  ths  nnng  -  ^     - 

worked  with  ttaa  naChiM  at  Irequent  intervala. 


mng  kdy  in  charge  w)n> 


Amoneau  Section,  class  %  No.  IHl ;  the  bai 
smi^oyed  being  No.   I0S7,  clas?  2,  by  the  i 

exhibitors,  from  whom  (0Tfa>—  "■" 

tivo.  Mr.  Griscom)  it  would  no  Mmbt  tis  easy  ( 
obtain  turtlior  psrtianlais.  X,  T.  Iiewl^, 

HEATINd-SUBKAOX   Of  KODBI. 
BOIUiBS. 

ri[lin2.]-Oy  page  5W,  VoL  HXII..  "Sun 
light  "  gives  as  his  rule  "'  13  sgoaij  lathes  of  heat- 
ing surface  for  every  circnlai  lodi  Of  diamstsrand 
stroke,"  As  an  example  he  giva  l3iu.ty<iD. 
ii  square  inchet,  as  ample  smfam  lor  a  taJr 
cylinders  l^in.  by  l)in.  If  I 
wording  nt  his  rulp,  it  may  be  bsgoalatad  tboi 
S  =  l.i  (D'  -i-  LI  whar  "       " 

square  inches ;  D  =  dii 
and  L  =  length  of  stroka  in  inoMi.    I 
surely  the  two  cylinden  (cuttiugcff  at ^ 

would  require  15  (l-o  >:  L-5  + -TO)  X  2      ._   , 

inches  of  heating  surface,  whersaa  he  gives  only 
48  to  51  iijuare  iocben.  If  I  misnudoislaud  hii 
rule,  will  be  kindly  set  me  right?  In  applying 
thii  rule  to  tubular  boilers,  does  ho  redion  tht 
efficiency  of  heating  surface  in  tubes  aeeording  tc 
Molesworth,  or  is  it  near  ruoogh  in  model -work  t 
reckon  tubas  as  equal  in  eiliciency  lo  Hal  boH/ontol 
surfaces':  Qlatton. 

THE  POSITION  KIOBOUBTEB  OF  THB 
WABBBUKN  OBSEBVATOBT. 

[19193.]— Tint  mieromater  attached  to  the  ISJin. 
equatoria!  of  the  Washburn  Observatory  was  lur- 
uished  by  the  makers  of  thet«lescopa,  Alvau  Clark 

A  good  many  changes  have  been  made  in  the 
micrometer,  and  a  new  metbid  of  illuminatiDg  the 
wires  devised,  which  in  practice  hu  been  found 
TCrr  satisfactory.  It  has  been  fully  tested  by 
making  several  handred  double-star  measures, 
and  sucb  changes  and  f  Liither  improvements  made 

The  double  stars  regularly  measured  are  of  the 
class  requiring  the  moat  petfecL  illumination  of  the 
wires  pO|8ible,  being  (or  the  most  part  very  olose  pairs 
or  very  fainfcompanionsand unequal  pairs.  In  many 
cases  It  would  be  simply  impossible  to  use  a  bright 
field  and  get  satisfactoij  results.  My  experience  is 
that  the  bright  wire  illumination  ic  practically  much 
the  best  for  all  pnrposes,  and  beyond  all  doubt  the 
best  for  the  moat  important  double-star  work.  All 
my  attempts  to  use  a  bright  fleldhave  been  wholly 
disappointing.  The  great  trouble  heretofore  in  using 
bright  wires  has  been  to  avnid  strsy  light  in  the 
field  tcom  the  micrometer  lamp  and  get  sharp  and 
uniformly  bright  wires  in  the  varying  positians 
they  most  take.  In  the  Praunhofer  diagonsl -arm 
pkugoaerallyuBed,itisuEces5aryto  rotate  the  lamp 
with  every  cbnngo  of  the  wires  in  position  angle,  so 
as  to  bring  the  lamp  into  the  plane  which  passes 
through  the  micrometer- screw  and  the  axis  of  the 
telescope — olhoroise  tho  light  is  feeble,  and  the 

of  tho  webs,  are  iudiatincl  and  haiy.  Again,  a 
shadow  is  cast  on  tho  wire  or  the  light  more  or  less 
reduced  when  the  lamp  is  placed  in  the  proper  po- 
sition with  reference  to  the  wires,  by  the  pirtitioos 
between  the  botes  in  the  tube  of^  the  telescope 
through  which  iha  light  posses  from  the  hollow 
arms.  Many  other  devices  bave  been  snggssMd 
and  used;  but  it  is  qnesdooable  if  any  plan  has 
been  thotOBgbly  tested  in  actual  practiiie  batter 
Hianlho  one  laiit  rafamil  to.  notwithstanding  its 
many  dsleoti.    Indeed,  nething  is  easisr  than  fhe 


attaching  of  a  lamp  to  a  micrometer  Intnehaway 
as  to  readily  ihair  the  wires.  In  the  oourae  nf 
attempts  to  improve  the  Illumination  of  one  miora- 
meter  in  particular,  on  the  6in.  equatorial,  whioh 
had  all  the  defects  of  all  mierometen  and  none 
of  tbeir  excellences,  vsrious  results  were  obtainad, 
which,  BO  far  as  one  could  sre,  promiaed  to  be  sne- 
(lessfnl :  but  when  the  micrometer  was  attaobsd  to 
the  telescope,  and  moderately  close  and  unequal 
double  stars  sought  to  be  measured,  the  light  was 
found  to  be  an  utier  (flilute  for  any  such  work.  It 
is  hardly  necessary  to  say  that  almoit  any  plan 
will  answer  fairly  tor  measuring  wide  and  blight 
stars  ;  but  the  time  bas  gone  by  when  it  is  worth 
while  giving  a  fine  telescope  to  looh  work  any  con- 
siderable part  of  the  time. 

The  aacompanying  engravings,  from  photo- 
graphsoftho  micrometer  and  the  lamp  attacb- 
meut,  will  make  plain  the  end-iUuminatiag  plan 
used  at  this  observatory.  The  square  micrometer 
box  in  front  of  the  position -circle  ia  exactly  Sin.  in 
len^UL,  and  from  this  the  dimensions  of  the 
varioas  parts  will  bo  easily  ssen.  A  is  the  lamp, 
moving  freely  around  the  botiiontul  end  o(  the 
tube  C,  and  kept  in  a  varlicil  position  by  the 
weigbt  Z.  The  light  bom  the  lamp  passes  into  C, 
and  tlttt  a  wllsrtiiat  trma  a  mirror  in  the  angle  of 
"  pMiia  IhsiH^i  IT  bto  themicromtiter-boi.and 
dirM^r  a  the  wiru.  The  rod  F  is  screwed 
firmlr  into  C.  and  forms  an  axis  about  which  the 
latter  turns  freely.  TIib  couutarpoiae  D  attached 
to  C  by  a  bent  arm,  keeps  the  shortar  arm  of  C.  to 
whiah  the  lamp  is  iiltached,  always  borizcntal. 
The  hng^arm  1  is  euUiaiantiy  bent  or  curved  to 
allow  the  lamp  to  en'mg-tfuottgh  it  in  any  portion. 
I  is  attached  by  a  set  ■oraw,  N,  to  the  plate  io 
which  tlie  miaoaMtar-haxaUdaa  when  the  Ussot- 
ing  screw  K  ia  tumad,  ■■  that  the  additioaal 
ight  of  the  illnn  '     -  '       • 


m  with  the  hi 


n  ttaa  tagei  al 

tn  ineli  m  the  nonaal  position  of  the 

btsectioRsctawEIiistaniad.    The  outside  of 
lamp  A  is  made  of  tin,  opanat  tlie  bottom 
""    lamp  itself,  ■ 


e£^, 


'hat  nnalier 
insida  diameter  of  A,  ao  as  to  gim  a  Iree  dnught, 
is  iiiserted  from  the  taattam.  Hid  hdd  in  place  by 
thin  brass  spring  BttaiAai.tD  the  laoqi  and  proas- 
iug  agaiaet the umdB of  A.    Taraooe  weeks  past. 


.11  dei- 

Tf-'the 


ibber  tube  being  aWauhad  to 
telescope  taha  ov«r  the  fai 
and  thence  down  the  pier  tc 

.  ...u.  ;.  -1 :_  pijo(_  not  being  disturbed 

lie  telescope  in  any  posi- 


rubher  tubo 


il-lan 


(uices  more  or  less  attention, 

miinlaiu  a  vertical  position,  no  mattr;r  what  the 
poaition angle  of  the  wires  may  be,  or  the  plsoe  of  the 
eye-end  of  the  telescope.  The  light  from  the  lamp 
is  coloured  or  diminished  at  pleasure  by  means  of 
the  slot  in  A,  as  shown.  The  edge  of  the  lower 
part  of  the  arm  I,  for  convenience  in  counter- 
poiaiog,  fits  into  a  sloe  In  one  of  the  diagonal  hol- 
low arms,  and  turns  the  Utter  with  it.  To  the 
opposite  hollow  arm  a  weight  is  attaohed  (not 
shonn  in  the  engraving)  suffliieut  to  balanoa  the 
mtorameter  lamp  und  its  attachments.  The  lamp, 
tut>ss,  arm,  &c.,  should  be  m^do  as  light  as  pos- 
sible; but  I  should  be  rigid  enough'  ' 
preciable  flexure  in  the  different  posi 

_! . —  "leacribed,  the  entire  weight  of  thedevice 

could  be  probably  reduced  Goi.,  and 
pcrhipimora.  The  effect  of  tho  light  on  the  wires  is 
greatly  improved  by  putting  within  the  box  and  on 
the  aide  of  the  wires  opposite  H  a  slip  of  gtase  or 
other  refl acting  material,  in  such  a  position  that  the 
— '— -  can  be  seen  reflected  in  it  looking  into  the 
'.  The  light  is  thereby  reflected  back  on  the 
,  illumiuating  thom  on  both  sides,  and  making 
them  as  near  as  may  be  symmetrical. 

changes  have  been  m^e  in  some  ot  the 
;  parts  of  the  micrometer,  whichhii  — ' 


"a; 


0  bisccting- 


B  of  V 


sat  ii 


additional  h< 


K  faai  beou  extended 
B  oppoaito"  the  nut  and  fitt«d  with  an 
'  -  1,  L.  Tbo  pinion  for  rotating  the 
nox  hss  been  changed  to  a  point  opposite 
inved  by  the  milled  head  H.  It  is 
hardly  necessary  to  ssy  that,  in  measuring  angles, 
either  K  and  M  or  L  and  M  must  bs  used  simul- 
taneously, one  with  each  band.  II  the  micrometn- 
screw  is  auywhere  near  a  horizontal  position.  K 
will  naturally  be  used  with  the  loft  hand,  and  M 
with  the  right.  If  the  micrometer-soiow  is  more 
netrly  vertical,  L  and  M  will  be  used.  lu  thesame 
way,  m  measuring  distances,  K  and  P  or  L  and  P 
will  be  used  at  the  same  time — the  former  when 
the  box  is  hciir.ontal,  and  the  latter  when  it  is 
more  nearly  vertical  with  reapect  to  the  observBT 
There  is  no  position  where  it  is  not  entirely  con- 
nienttouse  one  or  the  othsr  in  alt  measnre- 
lots— an  important  advantage,  not  tonod,  so  far 
I  know,  in  any  other  m' ' 
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if  the  eyetabe  wtite  nut  of  adjustmeut,  aud  the 
Bat  and  mirror  eet  at  uigbt  on  a  stir  couuL-iittic- 
ally,  thaUKh  without  liiiaffin{{  it,  aa;.  at  u  f  ociiB 
of  im,  and  Uiou  eiamiri«d  by  day,  with  tho  tuh- 
latther  out,  Buy,  fucus  of  Kelluei,  nh&u  it  would 

Neither  of  these  are,  howevor,  satisfactory  ei- 
{duiKtioii*,  particularly  to  Mr.  Calrer. 

In  invoali^ating  the  ralatioM  of  the  rairror,  flit, 
eyetube,  &c.,  uid  their  connection  with  thu  cone 
of  rays,  I  came  upon  u  carious  fact,  which  is  no 
donbt  woll-knowQ  to  opticiaaa— that  the  axis  ril 
tha  cone  of  lays  from  the  mirFor  dosa  not  fall  upon 
the  centre  of  the  flat— thit  is.  on  its  minor  aiie  ; 
and  I  shall  be  glad  to  place  this  before  your  optician 
ivadan  and  correspondeDta,  and  iavlts  their 
opinions  as  to  whether  aoy  allawacce  has  to  be 
made  for  this,  and  what  effect  it  ha;,  or  if  any,  ou 
tha  adjustment  of  the  flat  and  mirror. 

This  is  readily  seen  in  the  folio  wing  flgure.  Ali 
Npiesents  the  flat,  foil  size,  ihoviufi  section  of 
cone  2in.  diameter  at  the  point  where  it  meets  (he 
flat  at  C.  9in.  distant  from  the  focns.  E  E  ie  the 
ozU  of  the  cons,  and  F  F  F  F  the  sides  of  the  codp. 
The  Oat  makes  the  angle  45°  with  the  axis,  wLi!.'h 
I  find  is  also  the  correct  le-eotrant  of  the  sides  nf 
the  cone.  This  is  easily  ascertained  as  fallows  :— 
Set  the  flat  AB  at  45°  with  the  axis,  and  dtaw  u 
fins  from  the  focus,  9iii.  from  C,  thrauEh  tbe  point 
D,  iin.  from  the  flat  at  C,  and  continue  it  till  it 
reaches  the  flat  at  A.  From  A  draw  tbe  line  A  F. 
one  of  the  sides  of  the  cone  towards  the  mirror 
making  the  angles  a  and  a  equal  to  one  another. 
Draw  tbe  line  AG  from  the  point  A  parallel  to  tho 
axis,  and  mark  off  A  E  equal  to  E  F.  Make  tbe 
two  angles  i  and  b  equal  to  one  another,  and 
draw  the  Une  F  fi  at  that  angle  till  it  meets  the 
flat  at  B.  Make  tha  anflea  e  and  c  equal  to  one 
another,  and  draw  the  bnc  BF  at  that  angle, 
wbioh  being  eitanded  will  meet  the  startiug- point 
at  the  focus  of  tbe  oone. 

It  will  now  be  seen  that  the  part  at  the  flat  B  C 
ii  ihorter  than  CA,  and  the  diflerencoappeart  tc 
increase  with  the  increased  size  of  the  flit,  iu  pro- 
portioQ  to  its  distance  from  tbe  focus.  Wiihoul 
aDyfurthflr  comment,  I  leave  this  with  your  corre- 
spondents. Does  this  iu  any  way  affect  thi 
adjustment  of  the  flat  and  mirror? 
Fordingbridge.  T.  Weatlak«. 


[1B196.] -HiTiHO  lately  eiamined  the  works  of 
this  new  maohiue,  1  take  pleasure  iu  forwardirj); 
■kttch.    A,  B,  the  compound  lamins,  fixed  at  C 


g  tbe  pillar  which  ci 


.  and  the 
through  a,  funnel; 
ccpltced.     Now,  I 


slides  on  diank  A,  which  pnli  tha  required  tension 
on  the  driving.gat,  and  aacnred  with  two  sorews 
on  tbe  pillar  B  into  ilot  in  shank  A.  Tbe  shank 
A  passes  through  tha  tool-dome,  and  is  quite 
secure,  is  made  of  iron,  and  case-hardened ; 
tbe  pillar  is  of  iron,  the  spindle  of  cast-steel,  and 
the  pulleys  and  remaiodsr  of  gunmetal. 

D.  70IUIK. 

A  SAFBrT   BLOWPIPE   SPiaiT-I.AM P. 

[19108.]  —EvEB  since  I  purchased  aFrench  blow- 

Eipe  Bpiiii-lamp  some  few  years  aao,  the  thought 
as  occurred  to  me  as  often  as  I  had  occasioa  to 
use  it.  that  tho  article,  useful  as  it  is.  oould  nei 
be  reckoned  perfect  without  some  means  of  koo  wii 
when  Ih3  boiler  required  replenishing,  as  it  left 
get  nearly  empty,  an  eiplosian  might  occur.  Ha 
ing  often  considered  this  desideratum  in  vain,  t 
thought  re  con  tly  occurred 


night  bi 


lished  c< 


ilaown  diminution  of  weight.    Being  fully  satisBe 


a  |<iu  fastened  to  end  of  F,  and  working  iu 
if  aeclor-piece  D,  so  that  ts  tbe  lamiDEO  chauge 
■  shape,    the  sector-pieces  rotate  around   tbe 


of  C  i*  indicating -needle,  shoirn  io  dotted  tine. 
Ilnion  C  tXift  emiirist  nut  of  gear  to  adjust  ihe  iu- 
Hmment  by  aid  "f  F,  F.  Tbe  machines  are  m-de 
«ith  diali  fTOm  Ifin.  to  12in,  at  more  acroir. 

"Sol  ne  pals,  Sonza  Je  buIb." 

MILLINO  HAOHINB. 

J  19197.]— I  BATS  at  last  lent  you  draKinit  of  my 
Unit  machine,  which  I  find  an  ioTsluihle  tool, 
salwhiob,!  lunie,  may  htoeQt  your  readers.  It 
will  b«MeBli7  the  diBWiog  at  once,  vitfaoat  any 


of  the  faasibilitir  of  tMs  plan,  I  hare  succeeded  i 
carrying  it  out  as  follows : — 

In  tbesa.frencb  lamps  the  boiler  reats  upon  1) 
top  of  the  itoTe,  and  is  pressed  upon  by  a  short  b 
of  spring  just  behind  the  handle,  to  ki«p  i'.  (ij{l 
and  prevent  its  falliug  u(T.  Tbe  baodle  is  mai 
removable  by  having  a  short  steel  bladx  at  its  npp 
end,  wbich  runs  iuto  a  flat  boll.iw  so  k'-t  titWM 
to  tbe  upper  part  of  stove.  Bemniiug  this  aid 
■  and  tho  bit  ot  bindiDg-spiing,  whiub  Jant  must  I 
.  entirely  discarded,  1  made  a  Dcw  socket  uf  hn 

(B),  and  jointed  to  tbe  back  of  it  a  piece  of  French 
I  timepiece  maicspring  (A),  shaped  as  in  sketch,  th> 
I  end  of  it  bavine  a  circulsir  hole  to  just  admit  thi 
feediog-pipe  of  the  boiler  paising  tbcough  it ;  aur 
the  stopper,  with  its  rafety- valve  (D)  being  screwec 
dowo  over  it,  keeps  it  from  rising  up.  This  spiinc 
ii  so  graduated  in  strenglb  as  to  he  kept  down  by 
Ihe  weight  of  the  boiler  when  filled  with  tbq  fluid 
contents  of  the  brass  measuis  supplied  with  theae- 
limpe,  whiohii  Jnst  two  fluid  ounoes.    Thia  ~   ~ 


gniduat«d  the  strn^h  of  tlus  spring,  so  that 
•vhf  n  about  half -empty  it  will  overooma  the  re- 
d  weight  of  thebdler,  and  causa  it  to  rise  off 
eat,  and  so  give  notice  that  it  is  so  far  emptied. 
;•  oonldbemade  to  register  whan  one- 


third  01 
Aur  n 


I,  quarter  full,  bnt  think  the  above  satatt. 


feed-pipe  to  pass  through.  In  making  this  con- 
trivance it  is  easeutial  tt^t  the  boiler  should  rest  on 
it*  seat  without  in  any  way  bitching— that  ia,  it 
must  be  jMtfectly  free  to  rise  by  the  Sole  action  of 
the  new  safety- spring. 

Of  course,  this  idea  oould  be  modified  in  many 
ways.  For  iiutanoe.  a  btidge  might  be  placed  over 
the  bailer,  and  this  have  a  short  helical  ipring 
graduated  to  the  required  strength  Bied  midira; 
nndrr  it,  to  which  tbe  boiler  mlttht  be  attached. 
P.  U.  Orlohton. 


[IOI99.]~I  BATB  noticed  a  fault  in  the  dedgn  of 
I  noticeable 


C} 


than  iu  older  ODOe  :  I  refer  to  I 
iiees  of  the  toothed  whwli  ove 
paisei.    What  t^objaot  can  b 
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Ai^eof  th^fe  to  ftuoh  an  extent  at  toiHi  in  some 
Btachinr*  I  jo  not  know,  Imt  presumv  it  to  be  a 
laaci^  impioventc*nt  in  nppearaaco.  Ther<|  is, 
hi^w^Tipr.  an  obriox:5  drAYi  t^aok  to  it — ^to  wit.  a 


ain.v.nT  »*f  |v^wor  h.ul  to  Iv  tranMuiittd.  and  the 
Kroofwht'fl*  vvulii  wrtko  no  tliiTon>nc«»  proyidod 
fhf'r  Tv**TiTo  s*":o  rYn\iir.Ovi  tho  Mine.    That  thi«i« 
R» :  :ho  »*a*o.  howev«r.  will  In*  fcen  bv  a  ron»idera- 
ti,*nof:he  foUowir??  t?j:urt**  :— In  I'V*  1»  *wpP^"**** 
tie  Aothfd  lino  O  i.^  XY{-TV«eBt  tb««rcU>  d«acnbed 
^tb«  ctaikk   v^^'<^n.   d:*ineter>  :   B£,  thechain- 
w^wl  v-w  cwr.k  •*>.»?:  ;    A,    tho  dhaiu^wheel  on 
dtiTYT  -  r«c^  V -.v. .  «:  -. .-imc t v r.     Now  tuppoae  a  pre«* 
«ur>t>  si  KNNb.  on  the  cmrk  at  C,  Um  retulting 
pu.l  en  Um  chain   F  will  be  2t4llt.,  and  the  up- 
ward fnwtuw    ou  ::-.e  loariajp  D  will  be  lOOfb. 
N.-w.  :v.  Fsc.  -.  ?v.r;  .'*o  the  two  ohaiu- wheels  to  be 
eiilT  .'-.:*..  i:A~:^:^r!     It  the  pre**ui*  on  crank  at  C 
b^  I.'.  1^  .  xhi*  r*.:*.!  or:  :"-::^  ci.aiu  ^ ill  be  4001b.,  tho 
d3jks:e:;-r  of  cik*'v  ot-^.-r-.lt.;  Vy  cmnk  beinfc  four 
Tine*  a»  (rmt  a»  :hc  d:.ini«:cV  of  the  pulley  B. 
Tre  trw.;^i  rrv <*'..:-  or.  :he  boaxtpp  P  will  bo 
r- . •' '.> . .  Vr. i  a  y v.'. '.  ci  i  \ '. ^ .  w -.1 ',  be  tmnsmittod  t ."» 
U.e  r>  1  :i.  •  w h<  i '.  A.  t  b  : .- » ■  :*  c  .-la  imw. *e  preanire 
:-  -.:»  rn- i- ■  -.; .     C; :  ? . '. i  r  .i'  > o  that  tkr  link*  of  the 
, :  iir .  V  r. ". :  r  :i:*  *.r. ;  r.: : : . .:: :  strain  cif  -lOOib. ,  have 
esi,->.  :.-  >-.:  I  :w:.-v  i*  f*r  ^u:   ^>f  the  straight  line 
u  :i?y  ^iT--  is  Fj.   I  a:  every  reTtdvtion  of  the 
:iAL"..';r.  i.-'.v::-:  .*:  :>e  *:v.4".!nr»*  of  the  wh«'«ls  A 
ir.-.  ?..  i»-  it.%:  we  >  v:  ».:.ul ".«■.:  the  strain  en  the 
Lrk*.  i.z  :.  '..  u-*: .:  :^  :•    a:  i:V  thrcri:!!  which  they 
zimd^r  >f=.i.  rrak:r.^  :.  ur  umei  •»  n&uch  fhcticn  : 
a»i  n  15  wf II  kz.'-TL.  :i.>:   iLe  ch^'c  has  friction 
<»*C(^  ^  tJL:?  '::^«:  :z  ::s  «.     A$  re«an:s  the  e^.ain. 
&i«3Y  -i  A    '.'.'.i  "  ira-xtsA.  ^  "  111  the  fac^  ih^r  i:  will 
sec  ia^^f  ::  ^-  r,ui  i  s-:-  .izcz.  oi.  a  sis  all  pullcv- 
CAJ^'"-*.  5:LI  ilf  :.' .-:  rer-.iis:*  :hir  by  hilvire 'Ke 
sutf  ci  t:*  y'zl^i}*  wi  i:»;le  :r  ?»:rainap:n chain. 
cka:a->'B'i.£%;5^  a=«i  ':  r^r.:.^.  wt;:h.  a  pK^psmccAte 
iacrraw  .-:  wtar  iz.i  ;c^u-.  Uz  &.'  earttlr  rcn-c«e 

I  :-=.:7   «;ne 


■TTCTTiLrLr  ^  1Z  f  f-""l.,    ~     ?■    .~;     i  ";      "■    l.St    t"   I!!  i.t   "f 
^T;  "~IT    J*~L'*  ~-    i  Zm  '   r.  "  -' ""     "  '  ^T    t"'*"   ■■"*••*<•   "* 

w^-^  -1.  r*' z.r.  i~ ^z^ ^.     ^ ^.T    -f  ***  '*"  -^  tLi^Li-  ■  Lir.Tvi.  Ill 
rii_;r-    -  t--  _-:  y   lir  aic-f  -«:_- -r  i.*  :hi:  ::  a 

^tl^l:.:^ -■:':. .'%.    r  -•  '.-  lu.^-  -si  :z.  . l-**  Lsr.; — t:;  . 

::  irtT.--  jL  'Ir  --  -'.zzTZ.  s  »h.-.iL  srlik  :r  k:cT- 
:-^:  :■■:  :  ■  t  **77.^  r-'Trr.  *i  i-escn:*i  ia  :he  ^i -7 

•      ^k       ^M^     -  ^  .  .  >    ■  ^R.M       W  ■«  .--•»-■  -    ^_  A    *  >      «  ■   as    .  ^       ■     A      « 

-r-?!!  *       ~    -  ■  J.    ''-isrf    L  ■»■"■"  *      ■""■  —  -    —  -  -  i—  ••        T^  f 

m 

~3*lLx-r^i ':  -7    ■-;■■- I.-:    t-  i-rr:  n»«*.  h.:-wftTer. 

zxASSti  if  piTtijr  tii:  i-s  rrir^s  iii  lAse  tnler 

r  WT^i.  Tt»ri.i--s.  '?•'  —  :rs  r-Trr*::  ::  say  that 

i-i  =.c-i^-izi  :::.   s.    ^.rwari    plaae   M 

j=j»Iz    :— =r  l.i  iiii?  i^i.-.^     5.; pose  l;=i 

"t—  p  £:^i  2  T~'t      ;;~  i  ^*  ;_i  i.«  ^.i^jiEii   f .%"•- g 

s^rrri-^  -~:  -1:^  r 4^-.    :  r  . .-:.  ii-  —.  1  r=ilT  Iatc  ce- 

fZ!  fBuTwuii.      r^y''    i.i  f^r«   III  Ti/!;^!.  tllfLsly 

i-:r2.— ^i.  -  *:  "ZLir  '. .  *  s.i-z:: 


ftjrj.    I  -:  2.:-.  I.--.  ▼r-tT    r".  --i-t  wi  .-1*  tit  w-.ii 
i::n  n  ;-if  iz-yr.—u    -  r*--:  "71*  r^ir.     "Tt-:-  1. 

:^-  «   T  .-.1    ._  T_    M_- -r  ir.-^.  x--iil  ":: 


more  or  leu  tirosome  to  takoluuf^,  slow  strokes — or 
short,  quick  ones  V  In  this  mutter  my  experience 
is  ample  and  my  opinion  decided.  I  can  testify 
that  my  muscles  arc  far  less  fa1i)i;ued  after  making 
five,  or  five  hundred,  i)*tiin.  stiokes  tlian  after  four, 
or  four  hundred,  I'Jin.  ones,  in  equal  times. 

It  would  bo  unquestionably  a  groat  advantage 
to  be  able  to  take  strokes  variable  in  length  at  will 
(a 9  in  the  omnicycle)  combined  with  ability  to  back 
pedal.    Can  thi^  be  attained  'r 

I  am,  pers  >ual1y,  deeply  interested  in  the  evolu- 
tion of  adjustable  hill-clunbinff  gear,  for  I  reside 
in  a  locality  where  there  are  nolevel  roads.  Every- 
where around  are  hills,  long  or  short,  gentle  or 
steep.  To  ascend  these  with  ease  and  descend 
them  with  safety  is  of  far  greater  importance  to 
me  than  to  be  able  to  get  up  high  speed  on  a  level 
road.  I  do  not.  of  course,  under- rate  the  latter, 
but  to  enjoy  such  a  luxury*  it  is  oompulsory  on  me 
to  go  many  miles  fn^m  home. 

W.  H.  Stacpoola  Weatropp. 

Lisdoi  nrama,  Sept.  10. 


ri!^"20l.] — TorE  correppondrntfl  on  this  matter 
have  made  the  grent  misrake  of  comparing  one 
machine  of  one  maker  with  another  machine  of 
another  maker  to  decide  the  question  of  size  of 
wheel*,  spef  d-ng,  A:.\  Sueh  comptrisons  cannot 
but  t-e  U5t-Ie«i«  and  misleading.  If  we  take  two 
mtchiues  of  the  same  maker,  as  close  copies  of 
each  other  as  can  be  made,  there  is  a  personal 
ditference  in  the  machines  themselves  in  alin-»bt 
every  case :  sometimes  this  diti'tirence  is  enormous. 
I  have  had  and  used  two  machines  from  the  same 
maker,  and  practically  identical,  one  first-rate,  and 
the  other  not  fit  to  ride  except  by  a  descendant  of 
Uen:u!e«. 

Other  things  being  equal,  and  tho  amount  of 
gr.'>und  travo:lcd  over  lor  the  same  crank- throw 
being  the  same,  a  large  wheel  is  distinctly  better 
tL^n  a  small  one.  paitiy  because  it  does  not  go  so 
ceer^T  into  small  irregularities  in  the  rood,  and 
ijrtly  beCiu*e  of  the  greater  elasticity  and 
*:  r:i  ^ine*«of  1  larg*  wheel  ascD»pare<!  with  asmall 
.ne.  T ikc  '''in.  wheels  clf  a  tricycle  and  replace 
tLt:n  with  4  -in.,  and  the  machine  ij  both  distinctly 
ci^re  rigid  ai^I  harder  to  drive,  more  espedally 
ever  r-:u^h  roud?.  After  Eome  years  of  experi- 
z:ez::ix;g  and  trials,  I  hive  come' to  the  conclusion 
tc,at  the  mase  :>r  system  of  a  niichiue  is  atriding 
n:*::-:?.  pD;v::ed  the  workmanship  is  good.  The 
:n:TR.al  friction  of  the  machiiie  i^^elt  is  of  little 
i=:r-:r:Aace.  aLd  the  power  cxpen.ied  in  over- 
:  r-iir::  :hi«  13  excceiic^Iy  «zi;i  L  :ii  ccmp.ire%l  with 
the  i::^I  t::.w*r  rxertci.  T:*e  irsptciivj  claims  of 
«:ie  cr  -loalle  Iriver*,  chiia.  TiuV.»n.  and  ad  the 
!■=*:.  atj^ir  10  h.\ve  i.j  b.i-is.  txcept  as  a  means  of 
a"iver::£".n^  tAch  n^'ktr,  wK  ..  iu  cVcry  cise,  claims 
::■  "t-;-  c^::er  thiii  evi-ryto-ly  tMse. 

I  L^i  a  tricycle  s-.-mc-tni-  ^:;  j  whirh  ran  with  most 
ex:r^:xlii.aiv  cafe,  i^  ::wiT  h^tji: ':ing  thef  ict  that  the 
chi'.r.s  were  jti::.  aiii  h\W\'  made:  the  whole  affair 
wiLS  2k  r:ftn.*hjk  :iLe  and  j*:rry  smnj-Ie  of  workman- 
siip.  T-e  WAV  thii  midline  would  fly  was  a 
wzidfr.  I  L'cAt  e:As:Iy  my  bfst  record  on  a  first- 
ritr  l::.y:Ie  witL  ir,  and  cculd  riJo  at  a  high  speed 
all  d j.y  wi:b:ut  xstiguo ;  in  fact,  I  have  spent 
dAv?  ;n  »a;ce£5icn  on  it.  dining  in  a  quiet  lane 
vL^t  remaining  seated,  ^\'hy  this  machine  was 
s'a:h  a  £yer  I  iaiifi  to  understand  at  the  time,  and 
it  wcLt  the  way  cf  all  jerry  thincs,  never  to  be 
ret;'.^:ed  by  iti  equal.  Recently  I  bruf^ht  a 
frlriLliily-EcaJe  machine,  with  a  high  reputation, 
aLi  ex;«cteJ.  or.  rather,  hoped,  for  a  return  of 
tie  r::'i  oil  times,  only  13  be  seriously  dis- 
L^r:.i.:*i.  It  was  eimpiy  tLe  very  hard'^at  ma- 
il!:, e  to  crive  I  ever  m runted,  ana  totally  useles* 
up  tie  f'ijfhtcAt  incline.  At  nrst  I  decided  to  sell 
i:  L!  a  wi*t-5^r.  ani  try  again :  but  the  memory  of 
nT  :Ii  zia-rLine  CAmeback.  and  having  a  good  bise 
t;  i-zZiz.  with.  I  set  to  wcrk  to  exLteiimrut.  The 
*< At  WAS  a  iiAT-i  ctishicn  en  a  beard,  supported  by 
tlr=e  ±At  i'.-.r:\  arms,  with  rubb€r  blocks  against 
'Jz.-z  t>:i.rL  The  shaking  was  tremendous,  and 
i—  i-Ltlv  a  liT^T  pr:p';tt:n  tf  r.y  p-Dwer  was  ex- 
z-.z-L-'.  '-.z.  ki;:lkii.r  myself  about  on  a  verj- stiff 
=.A.:1  -Lt.  1  *iir^  cf  the  Scit  s;:pport.  I  rr placed 
:t  —1*1  a  ::-:'.*- fit  spring,  ani  at  once  found  a 
~^zj  -riii-rl  :=:j:r:venent  in  spe^d  ani  c 'mfort. 
r -titLl  =.;thlrr  tc  bMit  of.  as,  owing  to  the  con- 
*tiz.t  :z.itiAl;ty  cf  the  r:ai,  I  was  c:-nstantly 
■• :  vrrled ""  irzhz  ride  t  :•  sile.  To  stop  tlis  I  madV 
i^.tlrr  sprr.?.  wi;:-  taks*  up  all  si ^e -shake  and 
-TiTTi  tie  seVt-tCAri  practir^j  £>Ati:ijr  and  free 
ti  *'r^£  b:-.l  -t  iT-i  icwa  ax.-!  from  s;ie  to  side. 

Til!  zial-t  xrizzL  a  -iitinirrvcmint.  ani  kncw- 
-r  I  ■»*•  -I-*-':-  tie  ri^ht  z\ik.  1  Z-i  Ag;cdth:ck 
i.--:-slii-  -r'zLzz.  zz^l^j-  eetiit-i  Xhe  natter. 
TT.-ii.  tLLs  =Li:li=.*.  wl:-:!.'  as  mace,  was  the  very 
x-irr:  I  *-tr  ine»i.  I  lave,  by  simrly  altericg  the 
rzrjLS  hz.i  —  *-—'  --  azai=  l>tAt*n  iry  best  bicycle 
rVi.r..  ir.:  3aa  «aaily~— iw;r.t  any  kilL  I  zzLstt  with. 
iz^i  -Kziiz.  I  sertaiz^y  cacni^t  laiiiit  with  a  bicycle 
wttl:-t  a  tr*=L-=r.-i==5  e£:r:. 

JzzzzAT  ti.A^  this.  u«  mvh-ne  goes  easily  orer 
nizz^  i^txT.  acd  =^sy  roadft,  and  I  now  fear 
zjsz'z^v  *^'- ,  bad  rcacB.  or 

Tie  crJ J  dzf  ereoa 


a  very  good  machine  ia  that  no  power  is  ezpeaded 
in  the  latter  case  in  knocking  the  rider  abont,  and, 
excent  the  apparently  necessary  waste  of  power  la 
the  snaking  of  the  machine,  all  the  power  is  ]pit 
to  its  legitimate  use  in  travelling.  The  next  thinf 
to  be  done  in  tricycles  is  to  suspend  the  rider  ia 
such  a  manner  as  to  make  him  perfectly  inde- 
pendent of  all  vibrations  of  the  machine,  and  to 
build  the  frame  in  sudi  a  manner,  if  possible,  that, 
like  a  good  carriage,  all  vibration  in  the  maehlas 
shall  be  confined  to  the  wheels  and  axle.  If  W9 
can  get  t^sse  points  perfected,  I  believe  tliat  ai^ 
speed,  far  beyond  safety  on  an  ordinary  road,  am 
be  got  by  any  rider  without  an  effort  which  wouU 
be  a  trouble  if  continned  from  daylight  to  daik 
eveiy  day.  T.  F. 


[19202.]-Ix  No.  858.  p.  607,  there 
article  on  *<  Photomcthcal  Appliaaoes,"  haviif 
special  reference  to  the  inventions  of  M.  Comn  ia 
that  direction.  All  the  appliances  mentioned  thess^ 
however,  are  for  comfMnng  the  relative  hrightnew 
of  two  lights,  and  anything  like  absolute  photome- 
try seems  to  be  not  even  attempted. 

There  was  a  so-called  photometer  described  sons 
timebackin  the  **  £.  M."  in  which  the  light  dazkensi 
sensitised  paper,  but  here,  of  course,  it  was  not  the 
light  but  the  actinic  rays  wlich  were  xneasored. 

Why  should  not  bght  be  measured  by  its 
penetrative  power?  Surely  there  are  rabstaness 
whose  degree  of  transparency  conld  be  made  at 
least  as  invariable  as  the  light  of  a  standard  caadb 
or  lamp.  Perhaps  a  specially -made  2»aper  wooU 
answer  the  purpose.  Suppose,  for  instance,  «s 
take  a  pure  white  tissue  paper,  weighing  a  stated 
number  of  grains  per  square  foot,  and  catting  it 
into  narrow  strips,  cement  it  with,  say,  a  solatioB 
of  gelatine  of  ten  grains  to  the  ounce  of  water,  is 
such  a  manner  that  the  strip  increases  one  thick- 
ness at  each  half -inch  of  length :  we  have  then  a 
scale  of  fine  gradations  of  light-absorbing  power. 

Xow  if,  in  a  blackened  tube  or  dark  box,  ws 
gradually  draw  this  strip,  thick  end  foremost, 
across  a  hole  pointed  towards  the  source  of  light, 
we  come  to  a  point  in  the  strip  which  ju^t  allovs 
the  light  to  pass,  showing  the  shape  ol  the  hole, 
and  we  cinat  once  reid  th-;  nnmher  of  thicknesses 
through  which  that  lif:ht  can  penetrate. 

The  shape  of  the  hole  shuuM  be  irre;Tulir,  and 
the  position  of  it  unknown  to  the  ob?erv**r— con- 
ditions whit^h  could  be  easily  met  by  makiug  the 
part  in  which  the  irregular  hole  is  cur  to  easily 
revolve.  The  colour  of  tho  l';:ht  wouM  here  be 
immateriAl :  Lur  tLe  distanoc  ot  it  must,  of  course, 
be  taken  int3  a?c-;mt. 

For  an  exttfiidid  s?il'\  bui'.t  up  as  above,  the 
number  of  pieces  of  ruiori  12^ posed  j^iper  would  be 
very  great:  but  this  olij«?ction  ould  be  obviated 
iu  this  way :— ijuppcse  the  first  s.'a'i?  to  be  I  to  50, 
and  we  could  get  a  pap'.r  equal  in  opacity  to  the 
'y.K  then,  one  strip  of  this  iisteuH^l  to  a  ^cile 
s-iniilar  to  the  dm  would  give  ol  to  luO :  two  strips, 
lul  to  loO :  and  so  on. 

This  is  merely  a  suggestion.  There  may  be  fatal 
objections  t>  it  prietically,  in  which  case  I  Fhould 
feci  obliged  if  some  of'  your  numerous  corre- 
spjndents  would  point  them  out. 

W.  J.  Bendell. 


avezybadand 


CALEDONIAN  ENOINZS. 

'10203.""— With  renard  to  Mr.  J.  T.  Lawrence's 
letter,  p.  622,  Vol.  XXXIII..  1  think  tho  only  0.  K. 
engines  that  have  received  much  att?ntiou*in  the 
MEcnAXic  are  the  i»-foJt  singles.  I  refer,  of  course, 
to  letter?  m  p^evi^■*us  v,-»lumes.  Will  Mr.  L.  say 
what  he  means  by  th-ir  "  crd  nary  ex  ureases  "  "r  I 
find  he  has  in  Vol.  XXX.,  p.  4SS,  and  Vol. 
XXXII..  letter  1S20  j,  given  a  descnpti.>n  of  the 
Sft.  sinflef.  so  I  presume  he  means  th^^in.  The  last 
four  ^l  lU- 110-  budtat :?:.  Bollux  in  1>7'>.  hadsteaa 
brakes  on  the  **  drivers"  whentirst  thev  came  out, 

m 

but,  fi  r  some  roAson  or  other,  these   were  5->»n 
afterwards  removed.    I  a=i  sorry  I  do  not  at  pre- 
sent remember  •'arytLin^  frtsti"    which  mi)!ht 
interest  Mr.  L.     In  mam-line  passenger- engines 
there  is  little  or  nothing  new,  and  the  large- wheeled 
gooJs- engines  are  still  extensively  nseil.    **  Perth  '* 
kindly  dtnws  my  attention  to  the  fact  that  311-311^ 
are    ^.XE.  By.  engines.    Having  examined  one 
some  we^ks  ago.  I  beoa'i.ed:^ubtf  ulaa  to  thtdrboDg 
S.C  By.  engines,  andicquirtd  about  them  :  butaU 
the  inform  ation  I  could  eucit  was  **  that  there  were 
■    cf    the  singles    at    Carstain    S.X.E.     By. 
enzines."    Had  my  informant  ssdd   "eight,**  or 
haii  he  even  kn3wn  tie  cumbera,  I  should  have 
under  St:-:  i  it  at  cnce.    The   S.C.  By.  pasamger* 
engines  have  the  firebox  divided  into  two  com- 
part men  tj  by  a  mid-:eather,  with  the  object,  I 
fupp^se.  cf  havizg  the  fire  for  the  front  compart- 
mer't  turn  the  smoke  from  the  rear.    There  are  two 
r.rti::r;.  :ne  a  little  higher  than  the  other.    The 
tcy  one  is  used  fcr  firing  the  front  compartment. 
while  the  lower  one  is  used  for  firing  the  rear  fipre- 
bos.    Mr.  Yarrow,  of  the  S.X^  By.,  naed  a  brick 
arch  and  air-bars  for  his  ftrehooEm,  tboogh  I  am 
not  sun  what  319*sfinlM«  ii  Uka.    MbMy  it  tea 


Spt.  16,  ISM. 


XNCKXBH  laOBAXfO  ARD  WORLD  Ot  tKSXBKM:  Hb.  S 


Mm  Bltend  to  Uu  nnul  C.ft.  itylB.  In  tha  roogh 
ikBbih  whioli  I  gsTS  (p.  18)  ol  cms  of  the  C.B. 
lOCi*  (Dgfoai,  the  ansnvsr  omlttBd  the  namber.  I 
■id  intaidvd  it  f  oi  123,  m  that  engine  ii  fitted  with 
ha  WeafiBghowa  biske.  On  the  Caledonian 
nclDes  the  aii-pamp  ii  plaotd  «a  the  iift-haai 
ioa  of  tha  Ixrilar,  not  on  the  dvht,  a>  ia  done  on 
it  i&Qmjrf.   Pleaae  nndentBnd  ttamt  in  ^eakiBg 


CBB  OOHTINTTOTTS   BBASBS  BBT1TBN. 

[19204.]— The  Serenth  Continaoiu  BnkaiBa- 
...     »  „.„gj  j^  Q^^  ^  haU-TBU  hai  bean 


•fs; 


i,  uid  tha  following  tabls  Bin 
3t  rolling  itoBk  fitted  with  biaEea 
3  folfl]  tha  Deceaaarj  "  conditionB." 


I  have  in  fonnar  lettara  eiprawed  the  opinion 
AatTehicIet  whiuh  are  "fitted  with  cannectiiig- 
)ipM  only"  ahonld  not  ba  placed  ia  tha  uma 
olnnm  u  lluwe  whiob  are  aotnallr  fitted  with 
nka,  thiMfim  in  the  taUe  I  have  giren  them 


The  Midland  amd  Oraat  Weatom 
>MmuilM  indnde  4!3  eaginea  ai  fitted  wiHi  tha 
iiBda  biaka,  bm  of  thi*  tot^  no  fewer  than  406 
'     '     *'  which  do  uat  oomplj  with 


Dinina  the  hatf-fw  U  n 


owlod  wl 
Tb*Nai 


Midhmd 
oaly)  hare  been  fitted  with  the  Weatiaff- 


hare  the  broke  npon  their 

n  fitted  with  the  Weati 

antomatia  diiring-wheet  bntfce  iqioa 


The  prognaa  made  by  aome  linei  has  bean 
utiifaatary,  bat  itill  mach  remain!  to  ba  dont 
In  tike  "  Oeneral  Beport "  upon  the  aoeideati  in 
SSO,  it  it  ahown  that  ont  of  the  118  caaei  inquired 
its  there  were  no  fewer  than  47  initanoea  of  "  ir 
ideqnate  or  onaaitafala  brake- power." 

ai«mant  B.  atretton. 
SKEe-CoboTg-rtreat,  Leioarter,  Sept.  Mh. 


rtRB    AVBBTED    AOOIDSVTS    AT 
BIBATPOBD  ASH  BTnuT-BTU.. 

[I9a0S.]-UFOiT  the  l>t  of  Angoat  as  aadda  . 
wbioh  would  n>  doabt  have  ptorad  ytgj  aerioQB, 
waa  averted  at  Stiatford  Station  npon  flie  Great 
Eartarn  Bailway.  X  paaaeneer-bain  WM  atandlug 
at  the  platlonn  and  waa  wall  filled  wiltL  paaaen- 
gan.  Sreryoaa  natorally  anppoaed  that  it  wai 
properly  proteoted  by  the  lignatl  and  blook-in- 
tam.  Qreat  oonatemation  enaued  whoi  anothei 
paMangar-traJa  was  aeea  approaohing  at  a  rapid 

paoa.     Soma  of  thapaiaoaa  on  the  plaUonn 

a  daagec   "hand-ii^al"    to  tha  drivar;    ti 
onoepat  the  Weitinghouaa  Antamatia  Brake ' ' 
and  broajcbt  Mi  tram  safely  at  raat  withinjiiw  or 
lixfiif  of  the  other  train. 

On  Monday,  Angnit  22,  a  vary  aaiiaoi  aocidant 
WBi  aTertadBaar  Bum-hill,  upon  the  Bm&aldaide 
and  Saltbnm  branoh  o(  tha  North  Eaatera  Bail- 
way.  Whan  the  1.60  paaaenger  -  train  Waaappnach- 
ing  a  bridge  which  oroaaaa  over  tiie  line,  thedtiTar, 
Cliarlea  Baxter,  saw  it  (all  down  npoo  the  rai  la. 
Ra  st  onoe  applied  the  Weatingbonae  Antomatio 
and  itopped  the  train  only  a  f*w  yuda  from 


Brake,  and 

the  deirii. 


n)  olhtr  cantiBDOoi  braka  in  oae 


r,  NawaU,  ukd  Baaiee' 

r,  Nwwall,  and  Saaden'    . . 

ideta  and  BoUtha  Taasma 


Nam*  of  Bailw)^  Campaoy. 


Laneaehiig  aod  Yorltahira 
Laacadkic*  and  Yorkahire 
LaDoaahBre  aad  Yorkahire 

Oroat  Weatem        

Lanoaahiie  and  Yorkahire 

Midland        

Oraat  Northcn      

LanDaahira  and  Yorkahire 
LaBdm  and  Boolh  Weaton 

TaSVale 

CaledooiaB 

Great  Northon      '.'.        '.', 
Lanoaataife  nd  TokaUre 
London  and  Sontii  Waatain 
Loadon,  Brixton,  k  Sonth  Ooaat 
LondoD,  ChMam,  and  Dover    . , 
Hidlknd 

Midliad,  Beotohjloint  Stock 
North  BaitiBi        

Caledonian 

Olaagew  and  South  Weatem 

Nora  Biilirik 

Bait  Caaat,  Joint  Stock,  and  Ci 

Total  aaaboTB 

Total  December  31,  18B0  . . 

Showing  an  increnae  of     . . 


1^ 
l-a 


618,812 
lot  given. 
1,681,861 
25,919 
Tot  given. 
11,844 

n,5oe 

31, 542 
498,310 
27,023 
Tot  given. 
21,249 


1,213,880 
37,440 
31,023 
40,970 

189,073 
1,022,896 


The  total  pawiger  rolling-atock  ooniiati  ol 
iVH  onginn  and  44,646  cairiagea  asd  v^ielee, 
ad  Oia  above  table  ahowa  that  only  1,132  of  tha 
fl^nel  and  7,029  of  the  cairiagea  are  fitted  with 
^dantbrekee. 

Upon  the  Midland  Bulway,  Barker's  hydtaolio 
ifBke  hai  been  ramoved  from  niaa  caniagee,  and 
key  have  bean  isfittad  with   the   Saadan  and 

Bixtaen  carriagea  upon  the  Qreat  Eastaru  have 
lad  SiDith'i  vacuum  brake  removed,  and  replaoed 
If  tbo  Weilin^house  aatomatic. 

teith'a  ^lain}  vacuum  brake  litu  been  removed 


UrwRaaway:  the^'ratora"  atatea  that  it  "  wai 
^Aen  off  May  26,  1831." 

^ha  "Fay  and  Smith"  combined  brake,  thme- 
Iwa^  haa  baaoMO  cxtiDct,  and  doea  not  appear  in 


qaeationi  of  life  or  dea 


could  have  stopped  the  train  without,  in  either 
Base,  touching  the  obstruction.  AH  other  brakes 
being ' '  slower  in  action  "  than  the  Westinghouie, 
it  will  ba  seen  that  the  traiiu  most  run  a  giaater 
distance,  and,  in  cases  like  the  above,  "aaecond  of 

a  hw  feet  of  diatanoe,"  become 

paaaengera  and  railway 

In  tha  rereot  nccident  at  Bow,  thera  can  be  no 
doubt  that  it  the  aecoDd  train  had  been  fitted  with 
an  efficient  continaciiis  brake,  the  collision  might 
hava  been  avoided,  or  vary  greatlj  mitigated,  in 
spite  of  the  error  of  tha  aignaltnan  in  allowing  it  to 
enter  a  block  soctioa  which  was  not  "clear."  Of 
courae,  thJB  error  could  not  have  been  made  if  tho 
interlocking  and  block  ayatemi  had  been  combined 
by  either  tha  Hodaan,  Sykea,  or  Spagooletti  syitemi. 
Oiement  B.  Stntton. 

Lrioartet,  Sept.  8Ui. 


nSIOAIi   B>PI>IBS. 

[1S20S.]— Tub  three  queriei,  44673,  44680,  and 
44B64,  aak  me  abont  "a  child  with  a  peTpatnat 
oold."  "  a  aweDiag  of  the  cbeek,"  and  "the  beat 
nedioine  for  aneoriam."  None  of  these  querie* 
eaLnb*iiMfiiUyaDBwaredinthe"E.M.":  eachoaae 
naada  tha  ^aiibnal  ezaBination  of  a  akillad  phyri- 
oian  to  Bznva  at  an  Mocrate  diagnosis  of  tta  natire 
of  the  oaae  and  the  charaotar  of  tha  patient.  I  can 
only  pramiae  to  sea  these  patianta  at  the  Tempa^• 
anoe  Hoqdtil,  on  Uooday  or  Tbnraday,  at  tw» 
o'clock.  Jamea  BdttiaUU,  K.D.,  Ac 

Qnittoai-street,  Bond- street. 

BBVSI.I.I1TO  AJS  OXFORD  7BAMH. 

[19207.1-Tra   difficulty   o(  "  P.R.A.S,"    (let. 

.,  1 . ._  amatenn  only.    A 

will  ma  his  chisel 

work  in  soft  wood.    For  working  beTala 
"id  upwards  in  1«"  ~"      "      •■  ■■  *   ■■     ---■ 
a  very  uaefnl  tc 


to  the  end  td  tbe  ] 


me,  Un.  wida,  being  fixed  olcio 


OXFOKDF 

[19308.]~1  OB  one  or  two  i^Uei  to  thfe  qne^, 
b«  all  mUmt  amatanriih.  I  thiak  tho  qvanat' 
wiUflad  tins  a  better  plan.  In  tbe  flrat  plaaa,  da 
not  Baa  a  toothed  gauge  (or  lines;  ttlaaveaanairtr, 

'  -"--  '-'-  '-itofwDodnotehed,  aa  ahowa  ' 

a panoU-gange),  amdapaneiL 


Tl 


w  panwlMltaoa.  alao  othvonto- 
y  fin.  to  eat  aK  Ibe  grain,  nod 
"-  -  Odaiftiaaloat 
a  oftheliMB, 
Mflnilhai 


t    at    fiMlWIXDllB 

, doara.   Naxt'oae  oi 

anea,  with  bm«Si  oka*  to  and  (to  b*  got  at  aaj 
'a  at.aboM  U.  eadi),  AnidiiBg  with  fln» 


nof  tiwamall  ftonUoek- 


glaaapapcr  on  a  Mt  of  nxiotii  wood  or  oo 
of  b1(  cot  down  tbe  itope  with  obiteL 


^ ] — Ibitx  wilneeied  the  mannfaotnre  of 

hnndreda  of  Oxford  frames  W  different  workmen 
whose  metboda  were  not  aiac^  the  same,  but  all- 
tntned  ont  good  work  ;  from  w'^ '"'"  ' "-'"" 


adapted  orthe  tools  oaad:  1 

ader,  I  ^uUl  be  glad. 

I  will  deeciibe  the  prooaedinn  of  oni 

Havingdetennined  the"  sight  "-aiieof  tha  framea  to 
be  made  and  the  lensth  of  the  home,  the  stoS  ia 
first  squared  up  and  "halfGued"  together.  Otuerve 
whiuh  aide  the  jainta  look  best,  and  mark  liiat  for 
thalrouti  then  on  theother  aide makeaRsoge-lina 
that  will  determine  the  lauf^th  aud  width  of  the 
labbBt,  and  another  gauKe-'iue  on  the  inside  to 
mark  the  depth  of  ditto.  Now  gentl;  take  to  piacea, 
and  pTooeed  to  work  out  the  rabbet  with  a  chiiel 
and  mallet,  oi,  better  and  quicker,  with  a  smalt 
circular  saw.  After  tbe  rabbet  iafiuiahed  the  bevala 
may  be  attached :  to  work  at  them  comfortably  we 
requiia  a  meaua  of  keeping  tbe  comer  uppsrmoat : 
this  is  done  by  having  a  piece  of  lin.  atilfl  4ia.  or 
'--  — ida,  aud  a  little  longer  than  the  Icngeat 
voa  intend  to  make,  with  a.  V  gutter 
worked  in  it.  There  are  two  wajs  of  Buisbing  off 
the  ends  of  a  atopped  cdiamtar,  either  with  a  ourva 
angle.  'The  oi^ved  ends  are  the  quiokeat  dann 
■  -    .    .  ^^  ^ji'ai»'iv^& 
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w*y  t '  w.Tk— vi;..  frriiul  tho  chisel  lo  :i  curve  at 
iheba.-k.  iu«toAJ  >^f  The  u$ual  wnr:  m  fact,  it  must 
be  iCP.'UKd  *.*  rouiul  *^r  ^**  duMu\i  up"  «*a  oAr^viiter 
would  oaII  '.t^  as  to  be  Almost  uselo*»  t*^  »iuk  a 
axcr:ic*  w;:h.  In  oven-  C4So  a  coviplov^f  inoht*  of 
«-A«.h  fv..i  .'f  :he  oharo.for  iuu*t  Vo  done  with  the 
*'h*.>f'.  r.nz  v.ic\'\y,  then  the  ni'.ddlo  rouirht'd  dowu 
w,t5i  ii::.\  a:"..1  f-aishod  o:*  with  *ii  AmorioAn  irni 
•  ,:h*=:f«r«*h4ve"  -a  r.i^v  iittio  t  \^l  vrhioh  caa  be 
a.:;u$:tv.  to  a  v.'Ofty  :  f.cish  i.*:?  with  cork  luad  glaM- 
rajvr.  A  fr:«ii  .'f  r.'.:ne  i»  eudoavourinj;  to  dt  ud 
a  wT-.-'.naf  »*utt^r  ;»*r  bevcl'.in^.  If  he  succeed*  I 
w-;*.;  Tf '.vrt.  The  rr.c*  oi  the  iron  *•  chamfer -shave" 
:»  lY   *  A.  N.  H. 


REPLIES  TO  QUERIES. 


•.-    2.   .-Mr 


rtftf 


'  'fr.^S '. ' — C^^ijkl  Sp<'.';r,jr  cf  Indian  Names.  ■ 
— SLat  I  *i:s.t.»:*  iCr.  TfAl**  replv  i.>  this  query 
>v  f.T-j:^  icic/  :i  li*  izf  :.7=:a::on  Mked  for :  The 
?xjt»  i:e  ^zhZii::ic%z^:s.  airptevi  br  the  Indian 
>:t*cisi'«.:  it*  a  K3rL£^&::.u  ."f  t£.-«e  piv^posed  , 
>T  r>r  iiiz-Tsr.  A*  arrisvi  rv  the  IsdLan  Survey 
rVfMT&'ss.:.  il-e  r^f  u\:  a^Knt^iauon  is  thAt  the 
.•aj'  T,-  ■-::  :.•  b:  aoM=.:«c  i*  :h*  I:ng  •*  a,"  Ktu&del 
M  '*&'  i=.  '  Ibi^fr."*  TiJ^  is  to  diiUiuuiah  it 
^ac  ^  ic.r:  "a**  wii:l  :«  pr«-!:j=i:i>ed  aa  the 
^a"  i  ■  TK^scEaL"  Pifr*  i#  c."^  »uch  Krund  in 
-Tn:  i.fri'-  ^^  :li:  vlid  v«  ^ive  tie  "a'*  in 
"•  Ja2.ft«  *■  ;r  -ra-  "  P::*  :u^«f  £:T«n  wculi 
^  IC.-i.ia'r.  An'raJL.  F«l  .w^ir.  SiSarsaU.  a:. 
l^  i^.'^CAi .  ri.'ial  «%I=x  .»«  as  far  u  prrtiuncia- 
a.TL  f;**w  .:.  narr  .-^sf*  ziislcaii:.^.  f.*r  the 
LZL-fs.^  ■■"  V '~  jT  rc  ar -i  ?:^?£:a  t^roujch 
L.Tari'a.z.  :i  v^-kr.:*^  =.a=.f«,  decided  to 


=>:&.  :.Li  :.fv  r^sa  :i  «7''     -g    a:.^  psb»iihec  a 
^K   :i  zAs^ti   :i    ■■''  i:.?"  tti    g<c«r:ally-fccc«p:ed 


:ri .  ::.  t 


"-JTrii^  c__  a:."   ii-^  ICiTt   sir^i  ie  «-nn«ii 


s_:t  sn^xi.;:'!  "ticT"  z^cvaurj  z:  gift  lie  reia* 


■"Lrx*!"*.  *  isii  iij  iCif.    xfZG  a  ifr  =i=.^te«" 


d  311  ic^ci  M  ^  t2tf  trr:z.  zi  2j§ 


f-  --» 


which  it  is  impossible  practically  to  construct  of  a 
|H^^fectly  circular  nx'tiou  such  a  lule  will  not  hold 
ROi.vl.  especially  in  the  case  of  hnrix-ntal  tubes 
immersed  in  water,  which  by  causing  an  upward 
tendency  must  strain  the  upj'er  part  or  crown  by 
tonsiv'«n  and  the  lower  by  compression,  and  thus  set 
up  a  flattening;  action.'  Tlio  valued  to  it8  2-10th 
v.'»wer  v**^')  is  deduced  frt^m  the  experiments  of 
Fairbaim  on  tubes  actually  ixposed  to  collapsing  I 
strains.    lie  also  found  that  the  shorter  a  tube  was  ' 
the  ppeater  was  its  strength.    Tlierefore,  a  tube 
rt^aisis  c«.>llap$e.  inversely    as    its  length  between 
supports  or  stiffening  rings  (similarly  as  a  girder  is 
strvtnger  if    tized  at    the  ends),   inversely  as  its 
diameter   and  directly   as    the   '2'19th    power  of 
the  thickness.     It  is'  possible   that    the  greater 
dumeter  is  not  proper! i:>nately  weaker,  as  it  will 
hive  stiffness  as  the  square  of  the  diameter  :  but  it 
will  also  have  increased  lloating  strains  or  displace- 
ment in  the  same  ratio,  which  would  counteract  [ 
th:s.    Experiment  would  probably  prove  a  vertical  , 
tube  capable  of  greater  resistance  than  a  hnri- 
r?ntal  tube  on  account  of  the  elimination  of  the  ' 
doating  strains  Ji  point  generally  overlooked). —  , 
W.  H.  Booth,  Manchester.  ■ 

:4431l.:— SmaU  Self-Actinff  Piano  (XT.a.)— 
The  c.'^mpass  mast  be  entirely  dependent  on  that  of  ; 
the  airs  required ;  bat  it  will  greatly  economise  , 
fpcice.  and  simplify  the  workmanship,  if  *'  An  Old  | 
Mechanic  **  will  b«  ooatent  with  the  usual  limit  of  i 
nine  notes  to  the  octave,  say,  for  example,  the  open  < 
diatonic,  and  the  iharps  'of  its  tonic  and  sub-  '• 
d:ciinant.  Four  coTerea  strings  would  also  greatly  > 
assist  in  giving  power  to  the  bass. — W.  H.  Davies.  I 

J 4327.]— Portland  Cement.— The  following 
on'-line  of  a  method  of  anal v sis  may  be  useful  to 
the  querist.  If  he  is  qnalitied  to  undertake  the 
analysis  he  will  be  able  to  fill  in  the  details  for 
himself.  Boil  with  HCI  and  water,  then  evapo- 
rate to  dryness.  On  again  heating  with  dilute 
UCL  silica',  with  a  little  alumina  remains  in- 
soluble, and  is  filtered  off  and  weighed.  To  sepa- 
rate this  small  quantity  of  alumina,  drench  with 
HfSO,,  evapoiate  to  d^ness,  and  again  warm  with 
Hn.  Besdue  is  pore  SO*.  Weigh,  ani  add 
diferenee  between  this  and  former,  wei^hintr,  too, 
slumina  afterwards  obtained.  Pcroxidisc  iron  in 
cist  titrate  with  HXO,.  and  precipitate  iron  and 
alcmina  with  ammonia.  The  iron  may  be  deter- 
mined volumethcally  either  in  this  ppt.,  after ' 
weighing,  or  in  a  fresh  portion  cf  the  sample.  Lime 
is  estimated  by  precipitation  with  ammonic  car- 
bonate fxcm  ammcniacal  filtrat-.*:  and  magnesia 
bj  farther  addition  of  phosphate  of  soda.  I^ss  of 
Weight  en  heating  to  a  temperature  just  short  uf 
Rcn««  gives  the  water,  whi!e  the  farther  loss  on 
hfiatfrefcr  some  time  to  bright  redness  is  car- 
b:n::  acii.    F^irther  details  if  wished  for.— Dux- 

^4«3>77.'— BemoTinff  Stained  Olaaa.— Make 
a  frtrrog  soiat::-n  of  pearlash.  and  then  put  into  it , 
Kce  ^oicklime  in  cWse  powder  until  it  is  about 
as  thick  as  paint.  Liy  this  over  the  putty  with  an 
c^  cnsh.  or  a  bi:  if  cane  frayed  oat  at  the  end, 
a»i  leave  it  f  :7  a  i^y.  It  will  soften  the  putty, 
a&i  v:^  can  then  rf  a'iilv  remove  ii. — T.  J.  Jl. 


"44>:r.'— Knife -Hand  lea. — Bj  uiing  suif.cient 
'.HZ.*.    zzIt:    111    the    latter    is    saiely    cheap 
ecr^h.-A.  B. 

^44-3^:.'  —  Plating  and  Gildinff.  —  If  this 
^-iras  will  cz,.T  Iwk  thrcTizh  recent  numfcers— 
say  the  last  tw:*  volumes — he  will  £nd  full  instnic- 
ti£ia.— E.  'J.  M. 

>4-::/^'  —  Staininc  and  Polishin  ff.  —  Ton 
iL:*::!!  hiTe  d:=:e  the  w^rk  in  a  warm  room  and 
^led  the  "bei:  natenals.  Perhaps  the  best  thing 
Euv  if  t.:  g-:  :ve7  with  Fren:h  pclish,  applying 
with  airisi-— rx^rvET. 

;*+«:/—  Porc«-pTunp  — Tj  -  SryuGHT."— 
Ma=.y  ^'■•^"'"  f  :r  J  ;-r  tii  c5*r  to  give  me  neces- 
SAzjzzizTTLM.Zi.'.z.'  I  jziittcd  t?  state  size  and 
Br:ke  :f  rua.  Ti.i  raai  is  nigh  lin.  diim.,  having 
I.  »tr:k*  :f  ti=--  is  w:rkel  in  a  «.ant  direction,  on 
Kii*  .;  ^•S'i  tli:  -Eirite  stan-is  up:  =..  The  valves 
an  :-  a  ±at  nri^:V^a=.i  male  f  :nsB.  I  have  a 
iikik-tc*ss"^*  Ti  re  zz.  ZfiCt:  the  s  ijie  size  as  the 
icitr  VilT*a.  Lz.i  wi-iz.  a  hirl  rr-i^-ure  :f  steam 
J  :-  ti*  :•  Z±s.  az.i  j:^^.!  -.i::i^*ctei-  there  is 
_zx  ir:-z  aft*r  zr:z  ir:=.  tiJ  "LAik-prtsa-.!:*  valve, 
'ir.i  I  Lit*  rr:  ^ i'l:^  araii.  ai.i  iz^liil  tut  with  the 
■■— >*  r**^l'J-  .-i  5**Ti  iirralTz!  — ers  inllei  and 
—•,,»•    i.t  '  "Lt  *""   a  "  zmz.  ■*-*■"•' -  i^  t— i  brac^.     But 

""  IT  ;  ~I   '  rj  -,'*  _  _  .".^i"  mS^    V-l-T^  *  .- —  "i.  --"•."*      "    "* 
WI'"-  1  -t  Z.'.^  I"i  HII^  I^tTcT  •!  tur^  ~p  .'rtH  VA-V^ 

iz  i  iri%rj  Hj  LTL^T   ii  1  iiti.  h  iT^  '.'z.^  fcit*  chas=d 
:".is.i-*    vz  "LL-*  *.:.-"   :.-li  ';•*  sirswed  is  their 

iz  -U'-  !  ■«■*.*  ■-.il:.:  -i  -.:  --'I'i-L  t  r  r."-?  -r-.-'sa.  ii. : 


go  to  business,  and  in  three  weeks  more  I  was  well, 
and  I  have  had  no  return.  The  doctor  said  it 
would  return  ;  but  I  have  coiitiiiued  to  ejii  largely 
of  fruit  over  since  with  good  reaultJ.- W.  W. 

[44402.]— Steam-Engine.— To   •»  StrariJaHT." 
— While  thanking  you  for  your  kind  answer  to 
my  query,  I  take  sd vantage  of  your  offer  of  more 
information.    I  think  I  understand  yoa.  but  I 
want  a  little  more  of  your  help.  Will  yon  kindly 
tell  me  what  loss  of  pressure  y.^a  would  assume, 
as  due  to  the  causes  you  name.   Tho  engine  being 
fixed   close  to  the  boiler  :  also,  what  would  be  the 
be£t  point  of  cut-off  for  the  engine  to  ran  the  120 
per  minute.    If  you  will   answer  this,  yoa  will 
greatly  oblige. — J.  S.  W. 

[444G1 1— Chloride  of  Zinc  Battery— I  have 
made  a  battery  of  xinc  and  carbon  without  a  poroui 
pot,  with  water  and  spirits  of  salts  only,  which 
rings  a  single- strrke  bell  very  well:  bat  don't 
know  yet  how  long  it  will  last ;  'and  one  with  zine 
and  lead,  inr^tead  of  carbrn — a  strong  solatioB  of 
common  salt  with  spirits  of  salts  added,  which 
works  well.  Is  either  of  these  a  chloride  of  nie 
battery  "r— Aleph. 

[44470.] -Organ.— I  see  J.  Telford  .makes  an 
inquiry  about  steel  reeds.  I  had  an  instrmnsBt 
made  with  these.  They  are  far  better  than  bnsi 
ones  ;  it  being  that  they,  if  properly  made,  do  pot 
break,  and  give  a  much  nicer  tone.  I  think 
they  are  no  dearer  than  brass  ones  if  yoa  maks 
them  yourself.  They  are  easilv  cut  from  an  old  file 
hammered  out.  or  an  old  sawblade.  I  did  not  find 
them  take  much  more  time  or  trouble  to  make.— 
Edwd.  Thos.  Scott. 

[44503.]— a.  W.  B.  Harrow-Ghknve  Bzprets 
Engines.- As  a  correct  reply  has  not  been  yet 
given  to  *•  C.  R.  K.,"  I  send  the  following  dunea- 
rions :— There  are  two  or  three  classes  of  "  sfaigls  " 
engines  on  the  narrow-gauge  portion  of  the  O.  W. 
R.     1st,    there   are   the   ^ft.  6in.,    with   dooUs 
frames,  inside  and   outside  bearings   to  dririM- 
wheels,  cylinders  Kin.  by  24in..  numbered  from  OS 
to  76 :  2nd,  there  are  the  7ft.  engines,  nombered 
356  to  oS6— cylinders  are.  I  believe.  Kin.  by  24iD., 
although,  I  think,  one  or  two  have  ISin.  cylindcfa 
3rd,  there  is  the  llt>3  7ft.  clus  of  eni^ne,  which  ii 
the  latest  type  of  express  engine.     Dimenskni:— 
cylinders,  I'Sm.  bv  24in. :  driving- wheels,  7ft. ;  tzsQ- 
ing  and  leading,  4ft. ;  length  of  boiler,  lOftGia.: 
inside  diameter,  4ft.  Uia. :  2->)  tubes  1  {in.  dia- 
meter ;  heating-iurfaoe  of   tubes,    1,1^31  iqnan 
feet  ;     firebox,    133   square    feet   :    total,   IZTSt 
square  feet:  weight  from  S2V  to  33  tons.    Thsi^ 
engines  are  numlwred  from  lll9,  or  thareahoati* 
and  are   known  as  the  "  eleven  hundred  daa.'* 
The  difference  between  these  and  the  3S:}  clasi  ih 
much  larger  firebox  and  increased  boiler  hsatiaf 
surface,  together  with  large  cylinders,  ail  the  1100 
class  having  l?in.  eylindiers.'    These   engmei  do 
sDme  very   fine   work,  ani    keep  time  with  the 
heaviest  trains.  Although  their  theoretical  txaetxre 
force  is  less  than  IiW  uaey  axe  practicaUy  cassUt 
of  taldng  a  load  of  150  tons  at  t'O  miles  an  hcnr, 
with  ease,  on  a  leveL    I  hare  known  them  per- 
form more  than  this.   Havin?  a  Large  free  emot, 
the  back-pressure  is  kept  down,  the  lar^  firebox 
surface  giring  sufficient   steam    without  undsly 
choking  the   exhaust.     These    engines  have  si 
double  frames  and  inside  and  ontsvle  bearian  to 
drivers  —  outside   only  to    leading  and  tzwisf 
wheels — and  are  the  steadiest  and  easiest-ndiHi 
narrow-gauge     engines     running ;    being  veil- 
balanced,  ar^also  very  safe.     Some  have  doaes 
and  some  have  not— 11*22  is  one  of  the  latter  daa. 
The  sketch  given  on  p.  623.  letter  1^157.  is  aot  s 
very  accurase  one  as  to  shape  of  parts.    Photo  d 
llf2.    **  Beaccnsfield,"    has   been    adTeitised  ii 
**  Ouis/*    The  framing  of  theee  engines  is  not,  tf 
**E.  P.*'    savs    ^^ioOo^   similar  to  btosd  gavga 
The  latt«r  have  sandwich  frames  :  the  1100  clss 
all  iron.    There   is   another    class    of   engiss,  * 
couple-i  one,  but  never  used  zvnerallr  for  level  poi^ 
t;:ns  cf  line  with  heavy  exT»9s  trains,  butcudf 
ioT  such  parts   as   have  Ircif  heavy  gradisnta- 
Xfeess 

24.'— Evolution.  —  ••■'^.  S.  C."    seems  Is 


between  am.v^L=  and  as:r:c--=fr^"  If  all  fotm 
■rf'.ife  were  *---ics«"i  to  t-*  *:e^*lily  a2»d  c»tiiir 
ar.vdevelrpec*trai*"-t  alcsr  :=»e  bae  of  chaa^ 
there  aiU-t  be  »»:=f  ^xafis  f:c  "J.  C.S'i 
reascnir^ ;  ^ -t  no  :z.f  I  i^a-f  =-■:  with  does  sop- 
pc-sethat.  ?h:  1:=*  as^a  be:r^  is  scitcd  to  tU 
envirmrifs:*.  r?  •iivel-j'nsfrt  %ak{s  place:  it  ii 
cnlv  when  sen*  varAti:^  give*  as  indiTidual  ss 
si  vantage  ;v^r  his  f  *'."?•>  tia:  ti«  rrr^cees  of  e»o* 
lu:: .  n  o~: =r-  res .  Van  it  rr*  : :  V-  advautajee 
=:■!*:  i--:  :ut  arair..  'K'ecar=,:t  teL  b?w  often  or 
r'in  »":h  a  ivartAivc  ss  "ri— iTiai*  miT 
•■_  TL*  1:-^  5:  :.""—*  :  '--t  .  '.  :r  -vtn  wifo 
■  ;u".  T  .-f  --~  ^arttTv  mj  «,~erext!Oc* 

'::   Tr«-  '-s    far'.her, 


hrir 


>  •  ^< 


-1  '.'.'.--.  —  r:i*  :r.=i 

-_■:     -  ■:.  i.  WiJ  a.-T  ,1. 


V    ,.v. 


:r=i     ::t-. r^:-»  tr:—  *a  — ^ti-? 


mi* 


4i4    r^ctinujillT 
lae  stivks  fiuis 


"xli.'::  tiey  jr-^i-s-i^  srJlL  ir  =-^  .risesj  eontiai* 
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nucbajiged.  Alieiidy  the  chain  ol  aDimated 
nalnia  would  seem  tall  ol  gape  ;  bat  tho  gaps  art 
'Widened  itill  mare  by  raoea  ireil  adapted  to  thrii 
■niTOunduigi  nlermiiiatuig  Ihoie  lera  wetl- 
■dapttd,  and  bj  the  cbuQgea  of  surrauadlngi 
extcmiiualiag  tbosa  races  uuo>ble  to  adapt  them- 
•oiTCB  readily  to  thvm,  Meaawhile,  other  TS>ria- 
tioDB  Jrom  the  original  protoplasm  have  been 
derdopiiig:  but  ai  each  could  ecorcel;  fail  U 
meat  with  diSareut  modiljiog  oircamitancee  to  tin 
others,  they  would  not  develop  in  the  same  diceo- 
tioD  nor  eTolve  the  umu  futma.  Under  theea  cir^ 
comBtoncaa,  1  do  not  lee  hov  we  could  Pipect  U 
find  anything  dillueut  to  what  we  do  find,  even  i: 
eiolutiun  acts  now  as  it  alwaja  did  act.— W.  J. 

[44625.]— B&ttei7  for  Elecxro  -  Motora.— 1 
liope  Mr.  Sutuliffo  will  cxcuie  me,  bat  I  eon  lefe: 
the  quoriBt  ("A.  H  ")  to  a  motor  somewhat 
«iinilu  to  that  on  page   IG  of     '  '  "    ' 

irbidi  will  give  a  great  increue  of  power  at  a  little 
extra  coat.  Foi  an  engraviDg  of  it,  Bie  page'iSI, 
Tergiuoa'a  "  ElMtridty."     If  ha  .  -i    . 

vock,   he  wilt  find   the   principli 
in  any   elemeatary  teitbobk,    under  the  title  of 
Silehia's  lotating  magnet,   but   the 
maoent      magnet      and      mecour; 

irbereas   Ferguiou'e   has   a  spring 

thoroughly  adapted  for  practical  working. 


fliful  a 


LngBBL. 


■Bggested  by  Mr.  Lancaster,    on   page   20,  will 
annrec  odmirabW,  but  it  would  tie  much 
axpeuBiTS.— M.M.I.Sc.S.  aud  A.tj.T.E. 

[44531.J— Electrical  Contact. ~I  have  rej 
iNuk  to  aoie*  I  took  at  tho  tiise  1  examined  a  vary 
fine  elactric  dock,  and  find  that  the  contacts  were 
of  gold  of  '22  carat  for  Iho  main  contact.  But  that 
one  or  two  io  which  wear  might  occur  wen 

»lloyed  with  lomo  othur  metal  lo  harden...     

pieoiee  alloy  was  not  liisclosed,  and  was  apparently 
kept  a  lecret.    I  would  add  alao  that  the  soft-—' ' 
contacts  were  of  extra  siiie  to  what  I  shauld  1 
0Onflidar«d  needful,  and  were  flat  surfacf «  aln 
inateod  of  mere  platinum  points  aa  usually  foi 
On  the  Continent,  I  know  that  platinum  is  largely 
— ~-" ' — '-     I  have  also  seen  gold  uied  ~ 


tttedlcroontacts, 
German  docks 


— 8ds- 
,    "iye,"   I 

1  solution  of  caustic  soda  or  potash, 
eitlieT  D(  which  woald  precipitate  oiide  of  silvei 
fcoro  a  solution  o(  tho  nitrate.  The  subcarbooale 
Of  soda  will  do  equally  as  well  as  tho 
A  carbonate  ot  silver  is  formed,  which, 
Mtion  of  the  Until-  it  decomposed  into  oxide.  ThesB 
~     IB  of  soda  are.  I  Ihiok,  generally  termed 


te  sod  Mcarionale. 
[44573.]— Pumping.— Ton  may  i 
with  {our  pDWBT  120ft.  if  you  shorten 
■tiU  lugber  m  proportion.  P.  J,  Davies  has  only 
tcdd  you  oBB-haU  your  power  is  calculated  to  do. 
To  tho  second  part  of  your  question,  you  may  do 
M,  but  1  would  adlise  you  to  have  your  column  of 
tha  lame  diameter  as  the  piston.— Am  Ouj  Pit- 

lUH. 

[4*69*.]— The  Kew  Violin.— The  "  F.  I)." 
•an  make  one  at  a  cost  of  3:,  it  he  makes  his  own 
fingexboard  out  of  maple.  Now,  if  some  of 
''turn"  oad  show  ns  the  way  to  make  a  neck,  with 
W  withoat  the  scroll,  that  would  reduce  the  cost  to 
ti.  ild.  Is  tbo  scroll  done  in  a  lathe  ?  If  so,  how '/ 
X  (boiild  like  to  know.  I  have  been  about  a  httle 
— k*  my  pain  will  let  me — and  havo  seen  thousands 
Of  fiddles.  One  whuloale  place  hada65s.  v.  £5 
IrtoUn,  very  good,  but,  like  all  French  Bddies,  very 
bnssy  :  a  oheap  Qddle,  IQs.,  fit  to  burn ;  another, 
14s,,  quite  equal  to  the  £S.  They  would  not 
beliere  their  eyes,  bat  I  appealed  to  their  eon,  and 
they  were  oonvincad.  Morah  We  pay  for  work 
kud  style,  not  for  tone.  Well,  I  would  nut  have 
kny  of  their  viotiiu,  because  they  are  all  rough  on 
tiio  fourth  or  covered  string.  Howisthia'r  Be- 
euufl,  toe  300  years,  tlie  soundboard  has  been 
■novcd  the  wrong  way.  My  tone  is  firm  and 
iis.  vou'll 


Indeed;  but  I __.  . 

fa>Tellhig  wide  of  yoni  mark.  There  were  two 
tnirtakee  in  letter  19107:  the  measure  2-8 
Itiould  read  I^-Iliiu..  and  the  Bonndpoot  should  be 
I}in.  long.  Tlia  two  soundboards  are  the  same  ' 
ahape,  aiul  are  poiallol  lo  each  other.  Tboy  are 
Ujm.  long.  The  jin.  is  to  fit  into  the  neck.  The 
budge  comas  in  the  middle,  and  allows  the  striog 
to  be  12iiu.  long.  Tho  treble  soundboard  is  {in. 
Uiiok.  GImsspaper  it  smooth.  The  boss  is  3-lliiu. 
ttin,  not  thinner,  or  the  tone  becomes  feeble.  The 
bottom  pieces  must  fit  exact  to  measurement  given 
In  latter  iS107,  and  good  cabinetwork  is  necesiory. 
TJse  sycamore  or  plane,  tree,  jin.  thick,  true  the 
•dgea  with  a  pUne,  boldiug  the  wood  in  a  vice. 
The  piece  that  carries  thd  tail  u  ^in. ;  that  insures 
k  good  reaction.  Yon  see  a  half -inch  hole  is  bored 
8io.  from  the  top ;  well,  you  pass  some  thirdstriag 
gnt  through  the  tail,  moke  a  loop  and  knot ;  let  the 


knot  come  under  the  tait,  _pasa  the  loop  througl 
the  hole  in  end'piece,  and  icatead  of  a  button, 
limply  put  a  thick  wire  through,  to  prevent  a  ^ull 


._  inches,  which  represents  the  width  of  loond- 
hoard-  The  other  rod  is  H^in.  lonr,  which  signi- 
flas  the  length  of  soundboard.  Oct  a  piece  of 
cardboard  and  place  width  rod  perpendicular  froir. 
a  base  line.  Mark  olf  and  draw  straight  linet 
across  the  board.  Place  the  length. rod  at  right 
angles,  or  horizontally  to  the  &!•',,  or  altng  tho 
bafie  line.  Mark  oS  and  draw  lines  from  the  top 
to  base  line.  The  It  is  tho  rise  behind  bridge, 
*i  is  under  the  neck,  o  depth  of  the  nas 
bohind  bridge.  The  other  rod  has  *}.  which  if 
the  length  of  rise,  as  is  point  on  bass  tine,  to  cut. 


your  points,  and  you  won't  make  a  mistake.  Whei 
you  place  the  pasteboard  pattern,  cut  tha  wood  sc 
aj  to  have  the  groin  straight.  There  is  a  slip  t( 
cut  out  of  pattern,  to  make  the  rise,  so  as  to  leave 
3in.  under  the  nack,  and  I  think  that  Ib  all.  Tht 
rods  as  drawn  ore  only  ioaaginary,  space  not  pei- 
"itting  otherwise;  but  the  naniborj  of  inches  arc 
rrect.  With  respect  to  the  holder  there  is  bo 
difficolty;  bat  I  should  like  our  friends  to  suggest 
ideas  on  the  subject.  The  f(reat  requirecoeat 
bring  the  violin  well  over  the  left  arm  and 

elbow.  — FlBELEE , 

tl*j06.]— Sower-aaa  rrom  Drains.  —  If  I 
ore  the  "  Auiious  Father,"  I  would  not  attempt 
the  cleaotinit  of  pipes,  &o^  Condy's  fluid  '~  " 
used  OS  a  dieiDfectdnt ;  yet  the  use  of  thit 
other  fluid  is,  at  the  best,  only  a  very  temporary 
imedy.  As  to  the  UBO  of  disinfeclantr 
iwilorcd  state,  1  have  an  opinion  that 
ittet  to  put  all  or  any  of  these  in  tho  uimluuih, 
)r  the  powder  adheres  to  the  sides  of  basins  and 
traps  and  conducting-pipfH,  and  in  tho  course 
'-'me  mokFS  matters  worse  instead  of  mendi  ^ 
lem.  If  an  attempt  be  mide  to  cleanse  the  pipes 
ith  spirits  of  salts  or  itcong  chemical  compounds, 
16  trapping  parts  and  the  more  eipoawi  parts 
ould  be  in  diinger  of  corrosion,  for  that  which 
would  orode  the  adherent  matter  would  eat  away 
the  metal  of  which  the  more  exposed  parts  are 
generally  made.  What  is  the  complaint 't  Sewer- 
gas.  Now  there  is  no  mistaking  sewer^gas,  audit 
iewer-goa  comes  into  thehousa,  there  is  not  proper 
interception  between  the  house  aud  the  sower. 
From  the  manner  of  the  wording  of  the  query — 
i.e  ,  "  The  end  of  the  draiu  is  siphoned  properly," 
[  oonclude  that  tha  drain  Is  not  siphoned  at  all, 
but  that  at  tha  end  of  the  drain  is  what  is  called  a 
Sap-valve  trap,  which  lor  trapping  purposes  is  no 
good  at  all,  or  a  siphon  mav  ba  set  into  the  drain, 
but  not  properly,  for  a  siphon  may  bo  set  to  lose 
"  great  part  of  its  trapping- power,  and  wht-    — 


suppose  your  drain  trapped  at  the  end  of  the  drain, 
as  you  state,  aud  ventilation  provided  by  the  rain- 
water pipes,  if  there  be  defects  in  any  parts  of  the 
drains  inside  of  the  house,  when  the  air  inside  ho* 
become  warm,  if  the  cold  air  can  find  way  down 
the  rain-water  pipes  and  up  the  drain  arrangement 
and  into  the  house  more  i™Jily  then  in  any  other 
way,  the  cold  air  will  acme  that  way,  and  if  air 
comes  tbat  way.  it  will  not  be  very  healthful  air. 
My  advice  is,  to  And  out  the  outlets  of  all  the 
arrangements  inside  of  the  house  and  tmp  them  off 
with  ventilating  siphons,  inserting  a  pipe  in  the 
upper  arrangement  under  tha  w.c.  seat  out  through 
the  outer  wall  and  into  the  open  air.-Jo 
BOOXBG, 

[4469G.]— Sewer,  gas  from  Draina.— There 
axo  many  cheap  chemicals  that  "An  Anxious 
Father"  may,  with  impunity,  throw  down  his 
closets  and  drains  that  will  clean  them  and  make 
the  smell  ol  sewer-gos  ten  thousand  limes  worse. 
It  is  not  so  much,  1  think,  the  cleaning  of  the 
traps  and  iron  pipes  that  is  meant,  as  the  deodor- 
ising and  disinftcting  of  them,  aud  for  this  pur- 
pose I  know  of  nothing  cheaper  and  more  afTactive 
than  two  parts  ol  what  is  called  chloride  of  lime, 
and  one  part  ol  carbolic  add  mixed  ;  but  although 
I  can  recomioend  this  as  an  effective  disinfeotuit 
it  will  not  remedy  the  evil.  The  only  efFoctual  way 
(a  get  lid  of  such  stenches  as  "  Au  Aniious  Father 
describes  is  to  have  a  thorough  system  of  ventila- 
tion to  every  sewer-pipe  opening  into  the  house: 
pipessuchas  rainwater. pipes,or  pipes  which  are, 
used  (or  any  other  purpose — throwing 


1    the   B 


ir-pipo    1 


I,  of  course,  if  it  it  no  question  of  pounds,  shil- 
lings, and  psnce—have  all  theBttingsrepbicedwitb 
new ;  but  if  economy  is  to  be  the  order  of  the  day, 
and  I  would  suggest  a  remedy  I  would  Bay — Cut  olt 
the  w.c.  arrangement  by  oue  or  more  siphons,  just 
OS  close  to  the  bouso  as  possible,  and   insert  the 

_.ako  your  arrangemeuts  thst  the  rain-water 
pipes  ventilate  tha  sewer,  if  you  please;  but  do  net 
trust  to  theae  for  ventilating  your  drain.    Now,  I 


forcing  had  air  out  of  closets,  sinks,  &i'.,by  causing 
a  bocMng  of  any  matter  that  may  ba  fodgad  in 
them— are  quite  msufficient.  Tha  CO -siphons,  loo, 
as  fixed  to  closets,  aro  quite  useless  where  there  is 
any  fallfrooj  them  ;  the  passage  of  matter  past  the 
siphoncaDsiDg,thronghsuction,thelonecbendtobe- 
come  emptied  and,  thoretoio.  useless.  A  piece  of  pip- 
ing should  bo  carried  from  ihe  top  of  the  upper  bend 
of  the  C/}-siphon  throogh  the  wall  to  the  outside; 
this  would  prevent  the  lower  bend  from  being 
emptied,  because  there  would  be  air  provided  from 
the  outside  for  the  suction,  leaving  the  opening 
into  the  drain  from  the  house  hermetically  sealed 
by  the  watar  lodging  In  the  lower  bend.  Sinks 
should  have  no  direct  connection  with  the  drain, 
but  should  openly  empty  themselves  down  a  grid 
exposed  to  the  atmosphere.  If  "  An  Anxious 
Father  "  has  a  grid  iu  his  cellar,  m^  advice  is  have 
it  filled  up  at  any  expense,  never  mind  about  there 
being  a  water,  tap  over  it,  orits  draining  ibe  cellar, 
or  the  servants  complainingot  the  tronhle  of  drying 
it ;  better  by  f.r  have  all  the  trouble  and  all  the 
floods  than  have  such  abominable  typhoid  exhnlera 
exist.  1  don't  think  the  expense  of  low  pipes  will 
be  at  all  necessary  if  every  siphon  is  separately 
ventilated.  Our  worthy  friend,  Mr.  P.  J.  Davies, 
whoisgiviug  us  such  able,  practical  lessons  in 
plumbing,  might,  1  tbiuk,  with  benefit  to  a  great 
number  of  "  ours,"  give  a  series  of  papers  upon 
tho  differBnt  kinds  of  plumbing  as  it  exists  in 
different  kinds  of  houses,  dealing  with  the  defaults 
that  exixt,  and  suitable  suggestions  for  tbebealthy 
remedying  of  such  defaults,  so  that  we  may  haves 
chance  of  utilising  his  "Priotical  Notes  on 
Plumbing."  as  I  am  sure 
necessary. — (i.  H.  Wil 

[H613.]— Hydraullo  Organ- Blower  .—Yon 
have,  I  fear,  started  on  a  bad  principle.  You 
must  try  again,  and  this  time  you  will  no  doubt  be 
successful.  What  you  want  is  a  piaton-valve, 
carrying  with  It  the  miiiu  slide-valve  of  the  motor, 
and  at  tho  side  or  bock  of  this  an  auxiliary  valve 
(which  may  be  very  small  comparatively)  worked 

by  a  rod  and  tappet  connected    t"  " '~  ~""' — 

rod.  The  tappets  strike  the  le 
tho  ouiiliary  valve,  which,  bb  tuc  uiuiu  ^iisn-u  u 
still  moving,  owing  to  the  maiu  slide  being  full 
open,  the  valve  is  opened  wide  at  once.  This, 
thoQ,  admits  water  from  the  main  to  the  one  end 
of  the  main  piston-valve,  toicijig  it  over  at  onoe 
to  tbo  other  end,  and  reveraiaelhe  water  inlets  and 
outlets.  Not  only  so,  bn)  it  Hrmly  holds  the  main 
position,  if  the  m''or  be  vertical,  as  it  is 


s  wUl  find 


ir  at  the  end  of 


Dtbat  it 
stroke 


may  i 


_.t  be  n_. 
ached.     Air-v 


-oil  until  the 


bo'.h  enils  of  the  cylinder 

they  take  off  all  shook,  and,  in  my  opmiou,  ate 

better  than  one  main  air-vessel  ou  the  supply-pipe. 

The  cylinder  you  have  would  ba  none  too  large  for 

the  stroke.     If  needed,  I  would  further  explain. — 

SlJNLianT. 

[4161,1.]— Saah- Weights  .—I  can  from  expari- 

ico  fully  endorse  "J.  N.  O.'s"  opinion  that  inter- 
changeable boxes  with  half-sa-h  weights  fattened 
to  planed  plates  is  the  best  and  quickest  method  of 
making  sash,  weights  in  quantities.  "Cast  Iron" 
must  understand  that  to  get  up  such  a  plant  will 

in  into  a'great  expanse.- Wo aKiNO  Ton. 

[41641.]-TeBtlnK  Gaa-Ketora.  -The  certifl- 
.  .jIo  was  certainly  wrong  if  it  was  as  slated  in  ttt 
query:  the  decimal  ^oAijs  m.  ■Caawt'io.*.-^!"*.- 


46 


ENGLISn  HSOHANIO  AND  WOBLD  OF 


;(tiir><' 


[GE:  No.  860 


Sept.  16, 1881. 


For  BR  2-20:  2::  100:  00*9.    The  mntar should, 
therefore,  bo 9- 1  percent,  ilow.— W.  W. 

[44011.]— TMtinff  Ghui-U«Ur8.— To  McerUin 
th«  poroaiitafcs  of  error  iu  hia  metera,  "  Gam- 
Meter  **  muit  tubtraot  tlie  amount  rvgUtered  by 
the  motor  from  that  aUowii  by  the  tCAla  of  the  tatt- 
holdttr,  or  vioo  Torwi,  acoorduig  oi  to  which  ia  the 
fpwater  quantity  ;  if  the  holuer  ihows  the  larger 
woaaurement,  too  meter  is  eloir,  if  the  aoMller, 
then  the  meter  ia  faat.  The  differtnoo  then  mul- 
tiplied by  UK),  and  the  product  divided  by  the 
reailiug  of  tho  teat- holder,  the  quotieut  will  be  the 
pequiriid  percentAfC*^,  as  iu  tlio  coae  given : — 
AeadiuK  uf  holder  J  "JO 
Motor  2  ()0 

niffaxt>nce  0'l!0 

1(K) 


2-20  )  200000  (    9*0l)  per-centago  of 
Ii>-S()  meter,  alow. 


200i) 
ll)\SO 

20 
If  the  rMdinfTof  the  holdor  hnd  been  l'8i\  aiid 
that  of  the  meter  2  0.  the  meter  would  be  2*Uttha 
faat.  er 

Metrr  2-01) 
Holder  l\Si> 


l^ilTerearo  0  20 
100 


1■S^  20  0-JO  (IMl  percent.  fasL 
IS 

2i^ 
IS 

20 
IS 

20 
IS 

The  ftm  ezmple  wc^uM  read :  meter,  nine  and 
■•ne*hunv::vich$  ivr  Ct^a:.  doir.  The  aecoud. 
el-^rm  ar.d  elcwi.-hondivdth^  per  cent.  £»:.  I 
h^w  The  abx-re  wf.l  nuho  all  clear  !,"»  "  lni>- 
M^7.'*  I  expect  th*'  cm»»ion  cf  the  decima'. 
2»XBT  *r.  :he  fev'^.Mii  lersi  of  the  example  fifiTen 
p-^rj'.evi  his :  >#  the  es.&3ip;e  a*  i:  stand*  wilt  not 
w.xrk  oat  to  the  nmih  iriTen.  XewbifrciDg*« 
*'H«i)'.:bo.'h  IcT  G-.fif -Hapneen  aad  Maoa/cers.'* 
ec^sra*:::*  a  cncrl^te  so:  cif  table:*  thdwinf;  the  pcr- 
ceetag^es  ci  crn\r  in  meten. — Gas  Maxagss. 

'4 1  -.^  s .-  ~  —Fau^.t  y  C  omtnon  Well  -Pomp.  — 
••Xt.I  ".v.**  £:Tt*  the  txae  cause  of  faiiaze  of 
<•  Vr.-rt.if  Tci;*5  *  punv.  As  the  bucket  is  2*.Vt. 
«  «c  A>:re  :i£  vA:er.  the  Iittie  x^stnaining  atmo- 
mhe^:.'  ^ra&uze  » ::ot  sufF^cici::  to  OTemune  n^tidly 
t&e  i=.ectiA  Kit  i'j.:h  a  o:'la=ia  of  water.    JLa  air- 


c*;arthepzxp  a*  cr-Vriiiint.  w:c'.i  answer  p«r- 
fteotSr,  bet  d.»  net  reaore  the  boRom  ralTe.— W. 


*  4  « ;'  4 ;' .  ■  — ra.slty    Coisaion 
Tia:X*  :i:c  th^  rpp.:-*  a&i  *ifirM*;.-»a5  lo  my  query. 
;;=*:  '-E.  F.  C/f '*  fu^-esnou,  I  beg  ro  say  we 
.■;fcys  pii.-v  a  sT.-r  ;-*t  abcv?  the  nnder-valVe  to 
irciEi  W.u;'  '^Irown  c^c:  of  its  seat  ax;d 

did 
ex- 
iT3w^s  =,-dii:^  c.-^i  be  dijcoWrei  aaij»  with 
it.  r^-fi^  tiat  i:i  r::  aatitfr  me.  aal  I  lul  a 
KXLiUr  ^^xkcc  takc^  f»=i  a  paap  tLat  was  w,-rk- 
mj  Wt_.  &r  *  »*-*-'^h*  "-■•-  ■•■*  •■*"«j»ir  ««Ti««»««  w~*v  w*.-^ 

VetT«r  rfcjc; 


Vppvir;  cr;r :  ti»  ta.-Jcet-TalTe  I  had  thought 
the  muirijrf  as  "  E.  F.   C  "  R^aeata.  b;;:  on 


i::  p.aoevi  in  tJ:e  la^Uty  pump. 
t.    I  s.-'Ce  f  r  the  tnt  time  u: 


with  no 
reaiini: 
*..  ^.  »  repT  trat  ;u  my  query  I  canittAi  thV 
«r-.  .:  p&pea.  jr;iE::  :*  .-lia. ;  r&ctian-pipe  2.i-. 
\V.  I.  :u^e :  the  -r^'^rrs  are  v-^i  the  usual  water-way 
that  we  all.'^w.  a:ii:  I  •'^•'^^_  bfazs^  in  mini  the 
•3CTioc-pi^  ci  th.i$  sire,  a&i  the  same  siz?  ralres. 
hAT*  ^TCB  Bs  sc  tr--Ke  ia  oshcr  psmps.  To 
••  Workia^  BIl  **  I  w:;i'.i  say  that  tii  ;;u8^  has 

ti"  KrtteT     L.x'ik.^j:  a:  thf  rspiy  :i  "  It.LC  E  ." 
be  ha«  iEt:^ii:.>pid  a  :>j^«r  fea:sr«  to  sir  mini. 


:r  ja!  .-.;:>;  -j:  :..r  ti=  I^rjcth  rf  «t:.-t£.-::-pipe  :.-  be 
f.sei  :."»  a  j"-~.f* :'  1  •»  a'.«"*y#  V.vsi  cur  c^iatca^  ::■ 
ijt.-r?  :*::*  i. :::.-:  .i  ".t-r^'-h  of  r-:^,  asi  t.-v  cmW 


ia  thoroughly  underatood  and  granted  that  a 
auction- pump  iu  ffood  working;  order  ahould  lift 
water  the  vertical  height  of  27ft. ;  and  the  total 
vertical  height  for  the  auction -pipe  in  the  pump  in 
question  ia  only  lOft.,  and  deducting  3ft.  of  water 
leaves  Itift.  above  water-level.  I  am  well  and 
painfully  aware  of  the  truth  of  the  remark  of 
*' Sunlight,"  that  mechanics  ordinarily  overlook 
small  things,  and  in  this  case  every  small  thinff 
that  I  can  think  of  my  men  have  tried ;  every  inch 
of  pipe,  eapecially  joiuta,  have  been  examined  over 
and  over  again,  but  no  leakages  of  any  sort  could 
be  discovered.  The  horizontal  pipe  was  originally 
laid  with  a  slope  towards  the  pump,  but  that  was 
discovered  by  the  spirit-level,  and  made  to  slope 
the  other  way — towards  the  well.  It  worked  no 
better  by  the  alteration.  We  always  sent  two  men, 
so  that  one  could  work  the  pump  while  the  other 
was  examining  the  pipe.  As  tho  pump  was  fixed 
according  to  the  iudtructious  of  the  estate  archi- 
tect, ho  has  now  ordered  its  removal  altogether, 
having  decided  to  dig  a  new  well.  I  riitlier  regret 
this,  for  I  do  think  the  pump,  ao  fixed,  ought  to 
have  worked  aatialactorily,  and  now  I  am  afraid, 
imloss  some  oorraapoudeut  cau  solve  tho  problem 
by  any  theoretical  anggeAtion,  it  will  alwaya  remain 
a'puzzlu  to— WoBXura  Tom. 

[440)0.]— Faulty  Caatinffs.— If  "Working 
Tom  *'  will  see  that  the  following  instructions  are 
carried  out,  he  will  be  able  to  get  good  sound 
pipts,  allowing  a  reaaonable  amount  of  waste. 
Uc.  See  that  the  gtt  ia  cut  ao  that  it  will  neither 
wash  away  nor  scab  the  mould  (which  would  cause 
saud-holo9  in  pipe).  2nd.  That  the  core  is  mode 
of  good  ground  loam,  with  plenty  of  horse-dung, 
sawdust,  and  hair  in  it  ;  core-bar  well  lapped 
with  hay  or  hnybjndf,  and  well  dried  out  and 
blacked'  (or  it  U  ^ure  to  scab  aud  cause  the  saud- 
holes  in  the  pipe).  3rd.  Lidles  clay -washed,  and 
then  coated  with  loim  (sume  as  used  for  the  cores 
will  do),  and  brusihed   over   with  blacking- wash. 

Itroperly  dried  and  new-coated  every  day  used.  If 
All  lea  or  cupola-spouts  are  coated  with  loam  aand 
when  dri ,  if  the  akin  gets  broke,  then  the  aand 
erumblea  away,  and  is  liable  to  get  into  the  pipe 
through  the  g'it,  and  will  eiuse  a  bad  one  if  not 
properly  skinned.  We  make  our  spnuta  up  wtth 
fireclay  and  wash  it  with  blacking.  3rd.  Bad  coke 
Mul  iron  will  cause  aulphur-holea,  the  same  aa  wet 
aand  and  corea  will  cause  blow-holea  in  pipea.  To 
get  good  aound  pipea  to  stand  the  test  well,  the 
proportioning  of  charge  for  cupola  requires  judg- 

■  meut.  It  should  alwaya  consist  of  two  kinds  of 
piiT-iron  and  scrap,  gv^d  coke,  and  a  quantity  of 
ttmestjne  (about  1  iu  20  t>  oi' :  it  ia  used  aa  n  iinx, 
and  no  cup:»!a  can  be  said  to  work  prop«rIy  with- 
out it).    'The  pig-iron  used  »hoakl  contain  a  good 

;  percentage  of  carbon,  it  being  more  fusitde  and 
I  fl.>w9  easy.  At  aome  placea  the  cores  are  rammed 
t  op  with  'aand  in  half-core  box.  and  jointe<i  for 

■  common  pipes :  but  it  is  a  way  that  doea  not  auit — 

A  SaXT  SriLLTCHZR. 

r41>n.^— Condeneep.— To  " Suxlioht.'*— The 
'  j:ints  have  all  been  examined  and  found  tight.  I 
should  have  said  ISft.  lift.  Instead  of  a  pump,  as 
you  suggest  how  would  it  do  to  connect  to  water- 
.  main,  aar.  lin.  pipe,  to  use  it  along  with  the  ISft. 
lif::  I  ^3a't  require  to  use  the  ISfc.  lift  of  ten — 
not  more  than.  siy.  24  h:>urs  in  12  m:nths.  A  Sin. 
water-main  is  on  the  premisEa. — W. 

^44660.^ —Electric  Clooka.— I  have  not  finally 
'  decided  aa  to  the  battery,  and  intend  to  try  aev^al 
kinda.  Hitherto  I  have  used  the  perckloriae  of  iron 
battery,  which  consists  of  zinc  in  aalt  and  water  in 
a  porous  oelU  and  a  carbon  i^te  in  a  solution  of 
perdkktride  of  iron  in  the  outer  cell :  this  givea  a 
strong  current  and  is  fairly  ooostant.  3f  y  clock  ia 
nnij^ed  in  tho  rc-ngh — it  worka  well,  and  atrikea 
the  hours  and  half -noun :  the  whole  working  anlo- 
maticaily  by  electzicity.— H.  B.  T.  S. 

'4455S.'— Cupola.— A   cupula   about  22in.    in 

d:am.  would  melt  the  iron  von  require.    Fan  should 

.  n?:  he  leaa  than  2Cin.  in  iiam.  or  the  castings  you 

meiiti.^n.  X:>.  I  pig  would  stand  :  aaap ;  Xo.  2.*  |  ; 

Xc.  3  vould  hare  to  be  usevl  without  any  mixture 

if  K'^Mtin^  are  thin.    In  chairing  furnace  £11  up  to 

;>UD.  ab>ve  tuyeres,  then  use  a  ridilef  ul  of  coke 

]  T."»  2:  or  S^TTt.  ci  ir^n.    I  should  not  use  "Cleve- 

:  ;A=i'* — ^it  :s  very  bvi-r::nn:ng  iron:    use  arout  a 

'  c-iiple    :i  •r.xitlais  cf  limestone  everr  time  vou 

:  cap:  —J.  N.'O. 

\ 4 ."  •':  i .'  — Aatronomical . — With  ?ut  is spection 
it  :*  al:::-.*:  iniT-.iiiile  ::■  tell  what  the  defect  ia 
T.-^irrcir::  r  -::-%.:y:*.  If.  as  y.-j  state.  y:u  are 
A:":^t;-  div:.".e  -  -Ar.-.r.*  w.:h  a  *rtr:i.*tor  .f  Itia. 


companion  to  the  Pole-atar.     Sorely  this  ia  aa 
error. — AcoinTE. 

[44G70.]— Tricycle.— If  you  will  xcfer  to  pua 
14,  No.  8o9,  you  will  aee  aome  renuurka  on  the  nb- 


ject  which  mdirectlv  bear  on  the  queation.  I : 
therefore,  tell  you,  1  think  for  eaay  ridma  thetSflii! 
wheels  are  too  laige  for  comfort.  Wituootaediif 
your  seneral  j^lan,  I  ahould  not  like  to  aj 
definitely,  but  it  certainly  i^ppean  to  iBa,fraa 
the  information  already  given,  that  yBu  aie  ialn^ 
ducing  needleaa  oomplieation,  porta, 


I  think  you  would  do  better  to  haTe  flM  riden  ri^ 
ting  aide  by  aide  aa  the  double  Deven  motion  tai 


aeveral  others.  In  your  plan  the  power  of  theoas 
rider  would  be  firat  tranamitted  to  tho  aeoondpcdd 
shaft,  and  thence  the  collective  atrength  of  bcihla 
the  drivera.  I  have  recently  aeen  a  machine  in 
which  two  ridera  sat  back  to  back,  which  flnahM 
the  power  of  both  to  be  tranamitted  direct  to  the  am 
main  crank,  and  that  without  the  additianal  pitak 
chain,  &c.  This  plan  retained  the  advantaigBof  a 
narrow  machine  to  paaa  through  ordinaij  dooi* 
ways.  For  the  reasons  I  give  in  the  letter  I  aaii% 
I  ahould  not  recommend  wheels  over  41iB.  at  oet- 
aide ;  but  if  you  like  speeded  up  to  50  or  ao,  you  wiB 
find  that  quite  enough.  Tour  frame  ehonld  beatail 
tube,  say,  If  outside  diam.  The  aaze  of  tlM  ^riM 
would  be  in  proportion  to  the  number  of  ma. 
On  hearing  further,  I  shall  be  at  all  timea 
to  help  you. — Sunlight. 


.4  .t-::j:.i  c*:  p:pe,  asi  t.-^  «:m»v 
p»T  beei  tc»  the  T-jtz.rAi  be:$ht.  D.^es  -  M.  I.  C.  E.*' 
mean  t.>  My  that  the  z.ATJ'^^&tal  len^rta  has  the  m- 
jar.^rs  tre,-^  fvT  if  a-*  wruli  S>e  kwijy  expUw 
aow  it  IS  t:;as  cur  rotary -pump  daily  thn>«9  water 
c&der  tie  f .-  I:  «Ttur  arraaceawait ;  '  Oae-io^  gal- 


;:■    Ap*r:.ire,  «itfr:t:.-e  eyeiizi:    can  oerraii 
L»v  '  i,;:i;.ii3r  ::>  d:  wih  ft*  A:'..    Yoi  sav  t 


taiuiy 
that  ••  the 

'  *Ircr  M.m  i*  de;eri:ritei  »::i.*iier.»bly.'*  I:  t'le 
I  i.c  hu  *:■-■: :3ir  t*r:i2*hei.  rut  :»ri  cf .  or  injur^r.  iu 
ia^TWAV.  til*  =i.»vvt  ii*«lf  ex:>-' 


surta^u  Aaj,  deLvYrr-pipe,  well  l4ft.d«eA. 
4«ft.    ku»c.    r>tazT-pampL    then   17 ft. 
het^t     t.-*     thi^     top     ci     the 
al*>   :i.-ca  tKat    we   nei 


ll.iC.E."   will 
e  onne^T^ee  aa  to 


leec   not 
m  pmop-pipea.  aa  it 


half  the  d:iS- 
i  czltv.  Tie  ziirr;r  al:-ue  rusy'be  m  fault,  or  tie 
s-uill  diAjhrurn  ::>se  to  the  eye  is  out  of  ce:itre  : 
but  :t  is.  I  repeat,  utterly  ixpssaitile  tD  juig>r 
with  rut  exisui£;^t::.u.  My  iiv-..*e  :«.  send  it.  c>r 
tike  it  to  :-f  of  j-j  drst-rate  :ptiriAz.s,  a:;d  awiit 
h.s  verdict.  By  the  way,  yc-^  mectioa  a  Sm. 
refract:; '*  of  fjst-rase  quality,**  aa  not  showing 


[41674.1— SmaU  Boiler.— The   clam  of 
you  are  thinking  of,  as  I  read  your  query,  iattatcf 
a  plain  cj[linder  with  two   croaa   tiabea  or  ftmi 
Such  a  boiler  would  not  bo  one  I  should  adviaa  bj 
any  means,  but  if  our  frioud  was   to  aet  aoeka 
boiler  without  the  cross  tubes  and  aa  aa  ordiuij 
externally- fired  boiler,  then  well  and  good, 
however,  to  fully  understand  that  I  do  not 
mend  auch  a  claM  even,  aa  they  are  open  to  i 
defects  in  careleas  hands.    Poaaibly  the 
way  of  setting  the  boiler  is  to  economim  apaae; 
but  such  economy  would  not  be  much  in  tha  Imt 
run.    If  you  have  a  boiler  built  to  your  oada^I 
should  most  strongly  advise  a  Comiah.    Then|m 
have  a  main  tumuce  tube  running  from  end  to  mi 
of  the  shell,  and  to  which  it  acta  aa  a  atay;  aei 
such  would  be  far  better  on  many  acorea  tkma 
plain  vertical.    Aa  to  the  seam,  if  you  can  frt  I 
welded  one,  well  and  good ;  but  aee  that  the  ia 
who  make  it  really  can  make  a  good  job  of  it 
Otherwise,     I     should     prefer    a    tivetod  flH^ 
and,    therefore,    if    you    go    to    any    uiiliuiw 
boiler-making  firm  I  should  say  h-ive  aiiiiM 
one.    Both  dimeu'^ion  and  thickness  of  plata  voiH 
depend  on  the  class  uf  boiler,  and  it  would  119 
whether  it  was  an  ordinary  eatemally  fifed,  a  Oih 
uish,  or  vertical  with  internal  firebox.  Ifytrni^ 
after  perusing  what  I  have  jutt  eaid,  let  aaataw 
what  claas  of  boiler  you  deoida  on,  I  will  gin  jn 
all  dimenaiona,  thiclmeas  of  plate,  aad  aOtmjil^ 
culars  ueceaaary  with  pleasure. — Sxtstuobz. 

[446S2.]— Enlargement  of  Pboto  t^  >a 
Finiahed  in  Oil. — There  are  bnt  two  wsy%^V^ 
based  on  the  same  theory.  In  theonae^j* 
might  use  the  aphengeacope  with  a  lentec^.  la^ 
other  a  megascope  could  bs  need.  Bnt  kr^  ^w 
that  neither  of  theae  iaatramcata  will  ,  ■-■vim 
clean  and  aharp  image  in  the  ealargvaMa^K.^  1^ 
will  be  a  loas  of  aharpnesa,  but  at  me  aa^^^^^^ 
a£Fordi  the  artiat  a  <Aanea  of  gettiag  ^^^%^Z 
outline,  and  gives  some  little  idM  of  tia  ^^  «i^ 
enlargement.  Bu:  a  atrong  U^t  ia  needa^^^ji^ 
eitiier  instrument  a  card  phot3  can  be 
pnrpoae.  Both  3f  r.  Laneaeter  and 
aeveral  thnea  described  the  apheuj 
pages  of  this  journal :  bnt  if  the  q 
the  back  numbers  by  him,  ahould 
tributor  Mr.  Lancaster  be  unable  to 
I  will  give  any  addiiaonal  inf  1 

SXTXIJuST. 

[44i^Sa.:— S.  B.  BngiMa 
teor"  for  his  very  full  reply  tj  my 
was  built  bv  the  M.  R.  Comjiaav.  and 
at  B-.'iford.'    203  is  a  aix-conpled 
Derby.  1S7<>.  and  suti  ned  at 
-2IJ.  and  'J  13a  are  of  same  dsaa.  aad 
but  I  do  not  know  date.     299  ia  a 
go:»ds  eng«ne.  built  at  Derby,  ISS?, 
at  Eirzniijgham.— J.  L.  F.    * 

r 4 4'i>-3.'— Turner. — We  oeeaBaaalfcf_ 
•  balls   between   the  ccatics  of  the 
'  pieces  east  to  the  balls  for  holding  a 
and  taking  canier  :  tre  ufe  a 

rotundity :   then,   when 
a:;d  iiIa*  ur  to  the 
Tex. 

;4t'.>^7.]  —  Paaaikiaa. — If 
a  Iverti^    his    addrtsa 
C  :•'.:; ::;n.*'   I  wdi   infosm  him 
th-:::  r^ide  bv 


.-:4:s>.;— Waste  of  Soap  aaA  8alk-te 

$:^r  ani  s>da  will  piobahij  be  dismhiihiA 

Ai.  enormous  quantity  of  waftmas  to  nrivli^ 

p:ssiUc  to  recover  tasm  aowmmyity.  |^  A 

I  aaU  to  a  pral^ 


K^ 


Gn.16.itt. 


r  tc  ox  njQ0'^K^ 

of  a  fol£  eai  I  fan  ikc  :»  q^i 

a  ciuwugi  —iff  Mtd  K  <ft  i&  irifc 

n— SIOIBMTNDTtf  >  SI  -  IKr:£a-Ili< 

XAU  :  LVX  --  IJT\-:  «  li*  rtr-    - 


^   lad  lacten-BV8  :  PKTa  :  XA    ^  LIT-jn Ij 
"t    »T:00:TA:HB»a£.2fBfnrTj»vi'^ 


;4Ca6Lj-Imm«nioA  FnMotfi      _ 

■J.  of  MuUo'i  Bbttkvs^apfcyn 
ol^cetifM  I    Wi:k  t.  rf  A^  u 
licxoeUait;  bat,  with  tifkr  pora^flil 
-.  and  dcfinitkn  iiteiz.    Ii  tbn  ^  i 
if  the  tanhnktA  a  SDEadsr 
Oiyecriae  doH  wM  ie£  Mk  bkhAI 


to      ^«».7^— BiBoealar    BoneBM.-Z 
2^"  ■fc'r  secooie  pjweiafil  of  a  bmaiem  ■■ 
_     nK.  nf  jftuMtdj,  the  **  W^MB  "  Jm  ■  fi| 
Jl    ^J3L  SI  poiKtioB  in  the  lain  t^iSn^  tea  h 
«mu.  ^  obiiatd  for  iathueUiM  fa^  n  Mil 
arim:  X  *    Ain,  haw  to  fix  ud  iwnwliufci 


A    • 


«r«! '-Fittar'a  BendL-wmi 

oa  waakmg  the  aboie  for»6]^aa!! 
~  !  ft!  H  I  vifh  toflflblitWaeg 
bert  fny  of  fMtaniv  td  of  ai^i 
taitlhff.  I  tbo^ht  oC  hni    '  ^ 
YfStL^w^  mtiag  vp  nitevfli 


«■   r^    iM-    ■  IT" 


?*     ^■'* 


to  ft  ntehct  Inueb  vhieh  kif  Ml 

>~'Aa  TNT*  W. 

B.  Bnsl&M'-^'Btxd.thii 
Tbe  detet  todmftker'iSoLtfl 

mf  rimrn    The  date  ulihii 

<  s  aai  «•&    Xki date, miker*! Ho^odwtai 
-  ^S".^-  Z.  J. 

-^TS.*— ZMeTtIe--I>  thne  e  bicUm 

riear  ii  vofced  by  the  Ml 

a*"  :fet  mht!  All  the  naehDHi 

hMdle 


_  on  the  right  hiadaodtkl 
i:  be  poeable  to  •*»  M" 
the  ehore  chMP^r*  ""I' 
■  of  hnuiioff.-A.  £.  M- 


-:   L  ■---    ?•:■- 


■Lir 


.     V 


'      _«        •: 


:^      V  .4. 


-  -Si-?^  "2*.  -:     -: 


■  -•     » 


^         \ 


--_     1.A    <.:^%* 


hnuiiog. 

-«r*b  -9fTaaeop6--Chn  ear  icada  hli 
.Sk   «  fTTTjHKffK.  d   which  the  ipiiudag  la' 

.-    .  .J,    Aam^i  jpin!    Also.  ^^  "_■ 

.    ::^     *: j^^khi*    1  h*T«  made  one  iriih  kMjBff 

i.—" I-     ••'=r  .^sanrs  whirh.  bovcrer,  when  »poaTOf 
.^...  -     ^v.fr  .;  sC3Bf .  intr  V^  ^^  ^l^i^  miDBteL'i 

^   =■■=        «-■:■-  ZUctro  -  Magnetn--!  J»««  *| 

-^  -     r  s'-ms  j^a.    I  vnnt  t«i  make  outm* 
"■^^■a-«  --^A.^  »i  A  terar  with  fofficMia  toMi 

-    i-  *  ^t,^*j-s  itnaL    Wilt  bntteiT  V^ .*?"^i; 

-^  _r-  i-s*:  wmiii '»  ^  cheapen  and  e»»"«f  «5i 

L'jc  •    V  Bi,      r^  Jau  w«  wutld  only  be  aiw^' 

^^1  'wisi  :*«  vithjer  eoil,  in  any  «y 

*i."  .  .  *-- «rfca»  V  f!C  iF4rte  duvogh  a  gb«  twei 

^-^;:    -raB«::»-T.^  -T.  0.  F."-A*^ 
^-      .ur  *  if-kxed  tn  of  awie  ««ft"*^ 
,--,„,        ^■..  ^.a.  -Jri  raal:  *:  SeTeuoalu  bndaw* 

"-    .-^      a.-  ■    •»»:   ti    Y*   bcned  amongst  Wj"«*H 
^;^"      I   «.  Wa.        :aa  yw  ondlr  trli  me  rfjf**H 

^  -r     J..-^^  iB3n.^iS?sh*  a«ae:   !•  ?»«  ?^*S 

^  -.    --«r««.^»«^  -I  ihoold  be  Boch  ofcifJJ 
-  -.;.-  ■  cTwcvai^i:  *  T.  O.  f ,"  or  aomeolter 
■;  =.f  a  sne  following  >"^ 

V.  -  ._■«•  !•  s  w.**  to  xlnd  out  «>•  a^-  - 


.;.         ...  ,       .    -    .      .        .  ^T.  s,*^.     -»-.^.■  --*J-^   *-"  '^—^   '"t-C/'f-'^^lir^.j.s    in^  v.ru.-ti.y  driven  by « p  »ir  oi   Uvcis  ir.m* 

...  .•        "     :  ^»-.    V  ■     ».,.-w      jc.vi^i  jay  v--:,*^-«^  ^•^"•'**^"^'*"*         ^ae  up  if  tou  will  kinder  T*-"  i"**  t'>t»J  I'"^IW»W* 


\t 


•     ?!» 


.  . .   I.  * 


1.'  .-  .  'NVf* 

.    ■-.    i.. --.^ 

SUV"*,     •.->. 


.■  * 


.«t 


*4"  ^   -CAntTxac  Ei:tfiii<*.-v*=  any  vi  your 
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atnCTJLTTJBE  AND  ELECTBICITT. 

''  JM  not  unlikely  that  before  many  years 

bftTe  come  and  gone,  the  label  '*  grown 

l«rthe  electric  light "  will  be  a  familiar 

■et  in  CoTent  Garden  Market,  attached 

«nly  to  grapes,  peaches,  pineapples,  and 

■r  londfl  of  iroit,  but  also  to  forced  peas 

Lbeuis,  lettuces,    tomatoes,  and  other 

fltebles  which  are    always  in  demand. 

Semens  has  demonstrated  the  fact  that 

electric  light  is  a  wonderful  stimulant 

flgetation,  and  there  are  plenty  of  shrewd 

hnwn    men    amongst    market    growers 

»  will    be   ready  to    adopt   it  if   only 

can   be   assured    of   the  experiment 

On  this  point  some    figures    are 

e  which  may  form  the  basis  of  a  cal- 

L  that  can  be  relied  upon  as  approxi- 

MB^  correct  for  a  given  candle-power, 

r  lae  question  then  will  be  for  the  growers 

LBftermine  how  much  extra  fruit  or  extra 

■m  they  can  obtain  by  the  use  of  the 

■ik    Probably — ^most  liely,  in  fact, — the 

r\  of  the  houses  employed  in  forcing  the 
and  Tegetables  will  need  consideration, 
ft  seems  clear  that  circular  erections  will 
EBore  advantageous  than  the  general  style 
peenhouse ;  but  that  is  a  question  which 
Msent  is  scarcely  ripe  for  settlement.  It 
mm  well  known  that  an  electric  light  of 
30  candle-power,^ can  be  produced  for 
an  hour,  including  interest  on  the 
-machines  and  other  appliances, 
'  water-power  is  available  for  driv- 
r ;  but  Dr.  Siemens  was  compelled  to  use 
bHun-engine,  and  the  actual  running  cost 
dittt  was  6d.  an  hour.  It,  however,  sup- 
»d  two  lights  of  5,000  candles,  and  the 
■te-steam  was  used  for  the  circulating 
s-water  pipes  of  the  houses  instead  of  the 
idbary  boilers.  The  cost  of  the  latter  Dr. 
BLens  estimates  at  two-thirds  of  the  fuel 
vired  to  drive  the  engine,  so  that  in 
nty  the  expenditure  on  the  motor 
punted  to  one  penny  per  hour  for  each 
it,  or  with  the  6d.  for  the  electrical 
iliances,  7d.  an  hour.  The  light,  how- 
r»  is  required  only  at  niffht,  wMle  the 
1 18  needed  during  the  whdie  twenty-four 
re,  so  that  other  work  must  be  found  for 
dynamo -machines  during  the  day,  or 
least  for  the  steam-engine,  in  order  to 
J  the  average  cost  per  hour  down  to  the 
imum.  That  Dr.  Siemens  does  by  put- 
\  down  other  dynamos  in  connection 
h  a  circular-saw,  a  chaff-cutter,  and  a 
&p ;  but  that  involves  a  greater  outlay  of 
iial,  so  that  probably  the  lowest  estimate 
•old  be  about  9d.  per  hour  for  a  light  of 
00  candle-power.  In  Dr.  Siemens's  case 
has  a  high-pressure  steam-engine,  of  six 
•se-power  (nominal)  working  two  D  ma- 
aes,  which  produce  current  for  two  lamps 
ftbout  4,000  candle-power  each.  One  of 
M  is  placed  in  a  glasshouse  of  2,318  cubic 
;  capacity :  the  other  is  suspended  at  a 
j^ht  of  12ft.  to  14ft.  above  some  sunk 
868.  It  was  soon  discovered  that  the 
3t8  of  the  naked  light  were  any- 
ig  but  salutary,  and  some  further 
^rimeuts  served  to  show  that  a  lan- 
.  was  necessary,  not  only  to  temper 
light,  but  also  to  carry  off  the  chemical 
iBcts  of  the  arc.  The  effect  of  the 
»d  light  upon  a  tomato  plant  was  shown 
i  remarkable  manner  by  interposing  a 
t  of  dear  glass,  so  as  to  screen  a  portion 
le  plant,  the  line  of  demarcation  being 
tnetly  shown  in  the  course  of  a  single 
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night.    The  portion  of  the  plant  imder  the 
direct  influence  of  the  naked  light  exhibited 
shrivelling  of  the  leaves,  although  at  a  dist- 
ance of  10ft.  from  the  arc,  ana  when  the 
experiment  was  continued  for  a  few  nights 
it  was  found  that  the  plants  were  being 
steadily  destroyed  even  at   a  distance  of 
20ft.,  though  in  that  case  the  effects  were  not 
so  perceptible.  This  fact  has  a  special  interest 
for  the  physiological  botanist,  and  leads  to 
the  supposition  that  the  highly  refrangible 
invisible  rays  which  exist  in  the  spectrum  of 
the  electric  arc  are  inimical  to  vegetable  life, 
for  it  is  scarcely  possible  that  the  clear  glass 
can  intercept  any  of    the  luminous  rays. 
Experiments  were  made  by  Dr.  Siemens  on 
the   germination  of  seeds    under  different 
coloured  covering  glasses,  and  the  result  was 
that  he  now  surrounds  the  electric  arc  with 
a  lantern  of  clear  glass,  as  the  best  possible 
screen.    A  few  of  his  results  in  experimental 
electric  horticulture  may  be  interesting,  and 
it  should  be  noted  that  while  there  is  no 
doubt  they  can  be  repeated,  there  is  room 
for  improvement,   or  developement  rather, 
as    experience    is    gained.      It    should  be 
understood  that  the  electric  light  was  started 
at  dusk  on  each  week-day  evening :  on  Sun- 
days the  plants  had  a  **  night "  of  rest.   Peas 
sown  at  the  end  of  October  produced  a  har- 
vest of  pods  on  the  16th  of  February.  Rasp- 
berry-canes put  into  the  house  in  the  middle 
of  December  yielded  ripe  fruit  on  the  Ist  of 
March,  whilst  strawberries,  started  about 
the  same  time,  were  in  full  bearing  by  the 
middle  of  February.     These  are  three  pay- 
ing crops  for  growers,  but  perhaps  there  is 
more  to  be  done  with  grapes  than  with  other 
fruit.      Vines,   for  instance,    which    broke 
about  Christmas    produced  ripe  grapes  of 
stronger  flavour  than  usual  on  the  lOtk  of 
March — ^just  the  time,  it  will  be  observed, 
when  they  sell  at  high  prices.    Experiments 
with  the  cereals  were  failures — the  growth 
was  so  rapid  they  did  not  arrive  at  maturity, 
and  fell  to  the  ground  for  want  of  strength 
in  the  stem.     Oat  of  doors,  under  the  inna- 
ence  of  the  electric  light  until  May,  they 
showed  ripe  grain  by  the  end  of  June,  and 
the  seeds  produced  are  to  be  tested  to  ascer- 
tain whether  their  germinating  power    is 
affected.     Some  doubt  has  been  expressed 
on  the  point,   but  so  far  Dr.  Siemens  has 
found  that  seed  from  the  peas  vegetates  in 
a  few  days,  and  shows  healthy  growth.    It 
is  not  impossible,  as  Darwin  contends,  that 
plants  do  require  diurnal  or  at  least  winter 
rest   to    properly  mature;   but,    so   far   as 
Dr.   Siemens'    experiments    can    be    taken 
as    evidence,     the    stimulus    of     continu- 
ous   light    not    only    accelerates  the  rate 
of  development,  but  also  improves  the  size, 
the    flavour,     and     the     colour    of    fruit. 
Whether  perennials  are  more  quickly  wont 
out  remains  to  be  seen,  but  bo  far  as  the 
diurnal  rest  is  concerned  it  would  appear  to 
be  quite  imnecessary.    Melons  and  bananas 
of  excellent  flavour  and  large  size  have  been 

Sroduced,  the  former  under  continuous 
ght,  the  latter  with  the  aid  of  the  electric 
beams  during  early  growth  and  the  period 
of  fruit  development.  It  will  be  understood 
that  there  is  no  doubt  as  to  the  actual  state- 
ments: competent  judges  have  seen  and 
tasted  the  fruits  grown  under  the  influence 
of  the  electric  light,  and  it  remains  for  the 
market  growers  to  determine  whether  they 
can  profitably  utilise  this  means  of  obtain- 
ing early  and  excellent  fruit  and  vegetables. 
That  is  a  point  which  Dr.  Siemens  does  not 
pretend  to  have  settled.  He  has  determined 
the  fact,  but  has  made  no  experiments  which 
would  enable  him  to  speak  as  to  quantita- 
tive results ;  but  he  has  seen  enough  to  in- 
duce him  to  think  that  the  time  is  not  far 
distant  when  the  electric-light  will  be  found 
a  valuable  adjunct  to  the  means  at  the  dis- 
posal of  the  horticulturist  which  enable 
him  to  be  independent  of  climate  and  sea- 
son. Where  water-power  is  available,  the 
prime  mover  will  cost  no  more  than  the 


interest  and  depreciation  on  the  waterwheels 
or  turbines  timt  are  used,  but  in  districts 
where  coal  or  other  fuel  is  cheap,  the  steam- 
engine  will  probably  be  found  most  econo- 
mical in  the  long  run,  because  the  waste 
heat  can  be  utilised  for  warming  the  houses, 
while  the  engine,  and  probably  also  the 
dynamo-machines,  can  be  utilised  to  ad- 
vantage in  the  daytime.  The  figures  quoted 
above  are  based  on  coal  at  20s.  a  ton ;  but 
it  will  be  obvious  that  where  plant  is  put 
down  on  the  large  scale,  and  fuel  can  be 
had  for  about  a  fourth  of  the  price 
mentioned,  there  is  sufficient  promise 
of  success  to  induce  some  enterprisins 
market  growers  to  try  the  experiment ;  and 
in  a  large  establishment  there  is  generally 
some  means  of  employing  power,  so  as  to 
prevent  any  leakages  from  valuable  ma- 
chinery standing  idle.  This  point  should 
be  fully  understood:  the  machinery  must 
be  worked  up  to  its  capabilities,  or  the 
cost  per  hour  will  be  largely  increased,  and 
the  profit  will  be  correspondingly  dimi- 
nishecl.  Unless  Dr.  Siemens  is  exception- 
ally fortunate  in  his  servants,  the  cost  of 
attendance  will  bo  merely  nominal,  for  very 
little  skilled  labour  is  required  ;  and  the 
farmer  who  can  find  profitable  employment 
for  power  may  easily  add  an  electric-light 
forcing-house  to  his  other  appliances,  and 
not  improbably  reap  an  adequate  reward 
for  his  enterprise — provided  he  has  the 
requisite  capital;  and  dynamo-machines, 
with  steam-engines  to  drive  them,  cost  a 
good  deal  of  money. 


THE  OASIFACTIOH  OF  FUEL. 

IT  is  now  recognised  by  the  generality  of 
engineers,  and  others  who  take  an  inter- 
est in  the  question,  that  any  further  economy 
in  the  utilisation  of  fuel  for  producing 
motive  power  can  be  expected  onl^  from  the 
more  perfect  combustion  which  is  possible 
with  gas  as  compared  with  solid  coal,  and  it 
is  not  improbable  that  before  long  an  im- 

g)rtant  move  in  this  direction  will  be  made, 
r.  Siemens  has  himself  proposed  to  gasify 
the  fuel  used  on  board  steam-vessels,  and 
the  value  of  his  regenerative  furnace  is  so 
well  known,  that  if  any  feasible  method  of 
adopting  his  suggestion  can  be  brought  for- 
ward by  engineers,  there  are  owners  of 
steamers  who  will,  no  doubt,  give  it  atrial. 
But  besides  simple  gasifaction  of  coal,  there 
are  other  methods  of  arriving  at  economy, 
which  have  lonff  engaged  the  attention 
of  inventors,  and  in  the  United  States, 
where  liquid  hydrocarbons  are  cheap,  ideas 
tested  and  given  up  in  this  country  have  been 
persevered  with  imtil  success  has  crowned 
the  efforts  of  the  experimenters.  The  idea 
of  making  a  gas  from  decomposed  steam 
and  a  hy£:ocarbon  is  rather  an  old  one,  and 
has  been  carried  out  in  a  variety  of  ways, 
the  object  being  mainly  to  produce  an  illu- 
minating gas,  which  should  compete  with 
that  obtained  from  the  coal  by  the  com- 
panies. In  our  number  dated  Feb.  7,  1873, 
we  gave  a  brief  description  of  a  method  of 
making  gas  by  passing  steam  through  retorts 
containing  coke  and  iron  at  a  high  tempera- 
ture, and  enriching  the  hydrogen  thus  ob- 
tained by  passing  it  through  one  of  the 
volatile  hydrocarbons.  Since  then,  the  idea 
has  been  worked  in  various  ways,  instances 
of  which  will  be  found  in  our  back  volumes, 
so  recently  as  p.  154,  442,  Vol.  XXXII., 
and  p.  373,  Vol.  XXXIII. ;  but,  perhaps, 
the  most  successful  is  the  process  known  as 
the  Strong  Water-gas,  wluch  in  the  United 
States  has  been  the  subject  of  much  criti- 
cism, and  which  is  now  fairly  established  as 
a  successful  invention.  We  understand  that 
it  can  be  seen  in  use  near  Birmineham,  its 
intensely  hot  flame  being  employea  to  weld 
wrought  iron  pipes  and  boiler  plates  in  the 
open  air.  It  is  obvious  to  the  merest  tyro 
that  water  being  a  chemical  combination  of 


so 
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oxygen  and  hydrogen ,  those  two  gtaee  whea 
aeparatod  oan  be  reoombined  wi^  the  pro- 
duction of  intenae.heat  and  watei,  anditia 
alao  obrioaa  that  the  energy  given  out  in  the 
shapu  of  iieat  will  be  rather  lesH  than  the 
energy  expended  in  diiisoci&ting  the  goaes 
when  in  the  shape  of  water,  as  there  will  bo 
BOme  lots  in  the  moat  perfect  arrangemente. 
Hence  it  would  appear  to  follow  that  no  prac- 
tioal  advantage  can  be  obtained  by  making 
gas  from  water.  Advantage  does  not  always 
follow  directly,  but  eometimeB  is  obtained 
by  results  wluoh  at  first  would  not  have 
been  expected  ;  and  it  is  not  improbable 
that  unless  some  unforeseen  improvement 
can  be  made  in  the  steam- engine,  or  at  least 
in  our  method  of  supplying  it  with  heat, 
the  gas-engine  and  other  appliances  will 
nltimiLtely  drive  it  out  of  the  field.  It  is, 
howcTcr,  mainly  on  account  of  the  enor- 
mous waste  of  the  theoretical  energy 
OOBsessed  by  coal  which  now  goes  oa  even 
ui  our  best  furnaces  that  it  ia  possible  to 
utilise  water-gas  in  an  economical  manner. 
and  as  the  use  of  gas  instead  of  coal  would 
relieve  us  of  the  nuisance  of  smoke  and 
noiiotts  voponra,  there  is  much  encourage- 
ment to  experiment  with  new  ideas.  The 
Strong  water-gas  is  produced  by  the  doeom- 

Cition  of  steam  in  the  presence  of  incan- 
oent  carbon,  which  may  be  the  beat 
antlirnclto  or  tho  commonest  slack,  the  con- 
stituents of  the  resulting  ga.s  vorving 
slightly  M-ith  the  quality  of  the  coal.  From 
an  ordinary  good  coal  the  composition  of 
the  gas  in  volumes  would  be  about  31 
carbonic  oxide,  o'i  hydrogen,  4  marab-gn'), 
and  10  carbonic  acid  and  nitrogen,  iho  last 
two  being  the  only  uioless  constituents  of 
the  gas,  which  is  said  to  have  a  caloridc 
yaluo  of  over  8,000  heat-naits  jier  pound, 
and  a  Home  temperature  of  over  0,000" 
Pabr.  It  may  weU  be  doubted  whether  the 
temperature  has  been  accurately  measured, 
but  it  is  cloar,  from  the  small  percentage  of 
non-combustible  constituents,  that  the  gas 
is  practically  the  essence  of  fuel,  and  is  in 
ancb  a  shape  that  it  can  be  consumed  with 
the  greatest  economy,  cleantinesi,  and 
flonvenience.  The  Strong  water-gas  baa  a 
rival  in  this  country  which  promises  to 
be  of  considerable  value,  sad  as  it  bas 
been  tested  by  Messrs.  Crossley 
series  of  trials  with  an  Otto  gas-engine, 
on  account  of  it  will  be  of  interest,  more 
especially  to  those  who  require  small 
motors  in  districts  where  ooal-gas  is  not  to 
be  had  and  sisam-angines  are  objectionabh 
The  Dowson  gas  is  prepared  by  decom 
posing  steam  in  the  presence  of  incandescent 
carbon,  the  novelty  or  specialty  of  the 
invention  lying  in  the  apparatus  by  which 
the  X'rjduction  is  carried  on.  The  retort 
consists  of  a  cylindrical  vessel  of  iron,  lined 
with  a  thick  coat  of  ganister,  to  prevent  the 
oxidation  of  the  metal  and  loss  of  heat.  At 
the  bottom  of  the  cylinder  is  tbe  grate  or 
'which  tbe  fire  is  piled,  an'^  under  the  grati 
ia  a  closed  chamb«>r,  i'il<>  which  a  jet  of 
■Dperheal«d  Bt'>:><ii.  is  I'-rni-!,  drawing  aii 
witli  it,  and  at  tbe  ««>ii.'  '.l-.e  forcing  itt 
way  t' f  15b  ihe  '■■•'■.  I'ue  steam  as  il 
pii^.-'  thraufN  t-Le  ..i.iudesoent  fuel  is  de- 
i»m>j:'  .  ;'-■..■  (''lygen  combining  with  thi 
'^VLioiii 'ii'ihu  fuel  to  form  carbon  dioxide, 
wu..;h  is  subsequently  reduced  to  the  mon- 
oxide at  it  rises  through  tbe  fire,  and  the 
roault  is  a  misture  of  hydrogen,  carbon 
monoxide,  and  nitrogen,  with  a  small  per- 
centage of  carbon  dioxide,  which  is  given 
out  in  a  constant  stream  while  tbe  supply  of 
fuel  and  steam  is  kept  up.  Tho  steam  is 
generated  in  a  boiler,  and  is  superheated  in 
a  rigzag  coil,  thepressuro  being  about  two 
atmospheres.  Tho  quantity  of  water  for 
I,OOOcubiufeetof  gas  is  said  to  be  only  about 
seven  pints,  and  the  amall-aizo  generator 
makes  gaa  at  the  rate  of  1,000  feet  an  hour, 
at  an  expenditure  of  41d.  Tho  quantity  o( 
anthracite  needed  is  121b.,  and  that,  mul- 
tiplied by  nine  for  the  working  hours,  gives 


consumption  of  nearly  a  cwt.,  the  cost  of  - 
whieh  may  be  put  at  one  shilling.  Repurs 
and  depreciation  of  plant  are  put  at  5d.  a 
day,  and  interest  at  Sd.,  while  the  allow- 
ance for  labour  is  Is.,  or  a  total  outlay  of 
2s.  lOd,  to  produce  9,000  cubic  feet  of  gas. 
As  1,000ft.  will  be  used  for  heating  the 
coil,  there  remains  a  net  yield  of  8,000ft.  at 
d.  per  1,000.  In  larger  quantities  the  cost 
materially  reduced.  Tbe  gas  produced  by 
the  aid  of  anthracite  is  sufficiently  pure 
for  many  purposes ;  but  where  groat  purity 
is  required  or  is  advisable,  as  in  gas-engines, 
the  gas  may,  with  advantage,  be  passed 
through  hydjated  oxide  of  iron  on  its  rood 
to  the  holder.  Anthracito  is,  however, 
completely  free  from  irapuritiea,  and  the 
cost  of  tbe  hydratod  oxide  is  merely  nominal, 
it  is  readily  revivified  by  exposure  to  tbe 
■.  Where  the  gas  is  required  for  healing 
furnaces  coke  or  any  kind  of  coal  may  be 
used ;  but  where  the  gaa  is  needed  for 
driving  an  engine  or  for  illuminating  pur- 
poses, as  it  can  be  readily  carburetted,  it 
will  be  more  economical  to  use  anthracito, 
LS  the  resulting  produot  is  free  from  tar  and 
tmmonia,  and  contains  little  sulphur.  The 
jmull  percentage  of  carbon  dioxide  docs  not 
sensibly  affect  the  heating  power.  Smoke  is 
avoided  entirely,  and  there  is  no  depositof  soot 
when  the  objectto  be  heated  is  placed  over 
the  flame.  As  mentioned  above,  experi- 
have  been  made  by  Messrs.  Crossley 
with  this  gas  in  their  "  Otto"  engines.  In 
e  case  l^e  trial  extended  over  a  week, 
d  diagrams  were  taken  every  half-hour, 
the  result  showing  that  sufficient  of  tbe 
Dowson  gas  can  be  admitted  without  alter- 
ing tbe  cylinder.  The  comparative  theoreti- 
cal explosive  force  of  coal-gas,  and  the  nen 
water-gas  is  as  3' 4 :  1  :  that  is,  coal-gas  has 
3^  times  the  energy  of  Dowson  gas;  but, 
experienco  has  shown  that,  owing  to  tbt 
slow  combustion  of  carbon  monoxide,  anc 
the  presence  of  diluenta  in  tbe  cylinder  of 
the  engine,  it  is  better  to  allow  five  volumes 
of  the  new  gas  where  one  volume  of  coal-gas 
would  suffice,  and  then  the  same  unifarm 
power  is  obtained.  If,  then,  fay  the  most 
economical  method  of  preparing  the  gas,  it 
costs  3d.  per  1,000  cubic  feet, 
much  cheaper  than  coal-gas  for  the 
amount  of  energy.  Coal-gas,  howov 
extracted  at  tne  rate  of  about  1 ,000 
cubio  feet  from  a  couple  of  hundred- 
weight of  coal,  whereas,  according  t( 
the  statements  made  in  connection  with 
the  Dowson  gas  1.000  cubic  feet  areobtained 
from  an  expenditure  of  121b.  of  anthracite, 
the  fuel  being  almost  completely  gasified 
hence  the  cost  of  transport  and  storage  ii 
certain  circumstances  becomes  an  important 
item  iu  the  cacujation.  The  gas  has  been 
successfully  carburetted  and  used  for  illu- 
minating purposes  at  a  cost  of  about  4s.  per 
1,000  cubic  feet,  consequently  taking  all 
points  into  consideration  there  are  many 
advantages  which  will  help  to  turn  the 
biklonce  in  favour  of  water-gas.  On  p.  86, 
Vol.  XXVIII..  Wfl  gave  an  illustrated 
description  of  Itivesey  and  Eidd's  method  of 
making  gas  by  decomposing  superheated 
steam  and  enriching  tbe  products  by  means 
of  naphthaline.  The  process  in  some 
respects  resembles  that  employed  for 
the  DowBon  gas,  but  in  tho  latter  case 
the  retort  is  protected  from  the  effects  of 
oxygen  by  lining  it  as  mentioned  above 
with  a  thick  coat  of  ganister.  The  Dawson 
gas  was  shown  in  action  at  York  during  the 
recent  meeting  of  the  British  Association, 
the  steam  injector  causing  the  gas  to  fas 
made  so  rapidly  that  a  holder  is  easily  filled 
against  a  back  pressure  of  lin.  to  l^in.  of 
water,  gas  being,  in  fact,  continually  with- 
drawn from  the  holder  while  it  is  streaming 
in  from  tbe  generator.  The  use  of  the  holder 
of  necessity  retards  tbe  production  to  a 
c^lain  extent,  but  for  certain  purposes  it  is 
indispensable.  For  supplying  the  furnaces 
of  8t«»m-boilers  no  holder  is  needed,  aa  the 


IS  can  be  led  off  to  the  bumari  as  Cut  as  it 

gentrated. 


CAET  ASD  WHEEL-MAKIKG.— X. 

By  J.  CoABixs  Emo. 
{CCnlinuid  /rem  page  616,  Vol.  XXXIU.) 

REFERRING  to  illustration   18,  page  614. 
The  Mud  foot-board  is  formed  of  solid 
board  servinR  as  a  door,   hinged  to  tiw  hind 
or08S-bat  at  O,  and  held  in  postion  by  twa  light 
chains  E.     Wbon  this  door  IS  shut  up,  it  i»  mads 
look  into  the  under  ed^  of  the  hind  SMt- 
board,  samelJnieB  to  loops  or  iatcbes  at  each  end. 
Tbe   aide-rails,   of    7-16iii-  round   iron,   an 
made  at  saoh  end  into  strong  flaps  fin.  wide,  to 
bo  BCTcwed  to  tbe  edges,  or  better,  the  insidei  of 
the  boot  A.   Into  this  uJde  rail  ia  fixed  the  stan 
whieli  carry  the  two  ourved  mad-wings,  W,  By 
Saps,  these   wings  are  ot  bent  beech  or 
birch  usually,  and  0  or  T  inohea  wide. 

It  is  uHUsl  with  the  best  work  to  have  two 
ilepa,  H,  fixed  to  the  under  side  of  the  body, 
behind,  tho  fixing  being  an   L-shaped  cems 

C'  '*  held  to  the  oroee-bBf  by  bolts,  and  to  the 
t  by  atrap-bolte.  which  are  iron  plates  with 
sarew'holea  in  the  strap-part  for  fixing  insids 
tho  boot,  and  bolt-ends  and  nuts  to  fix  Uiroog^ 
holes  ui  these  step  fixings. 

I  mall  upper  steps,  I,  ore  made  either  inths 
eante  pieces  as  tho  lower  steps,  or  separately, 
and  Borve  to  make  the  stepping  more  ewy  OTff 
the  chim  K  of  tbe  back. door,  In  getting  vpal 

The  body  rests  on  two  fulcrum  bearings  taei 
I  tbe  shafts  in  tront,  into  which  the  ficot 
■089-iton  of  body  turns  slightly  when  tie 
shafts  piay  to  the  motion  of  the  horde's  ste[quiig. 

Tbe  back  enda  of  shafts  may  be  tiin 
either  by  swinging-shackles  lo  a  stay,  or  a  croM- 
spring  to  p™  extra  ease  of  motion  to  tbe  alufU. 

The  front  steps,  like  tbe  hind  ones,  ban 
double  treads,  or  foot-plates,  to  make  getting 
in  and  out  of  tbe  cart  safer ;  it  will  be  foand 
that  tho  equETB- fronted  treads  to  the  slop*  sw 
safer  to  prevent  the  foot  Jilipping,  than  ths 
round  or  oval  treads,  and  the  jajts,  or  E^Sip 
points  raised  on  the  face  of  the  treed,  sbonld  Iw 
never  allowed  to  wear  amootb,  or  the  foot  nuf 
slip  and  oanse  a  serions  aoaident  in  getting  1^ 

Fig.  IT  is  a  sket^  of  step-tread,  deagnad 
espeoially  to  prevent  slipping  in  getting  up  « 
down  qoioldy,  and  also  to  prevent  it  catclung 
a  lady's  dress  in  desoending  it,  is  about  Jia. 
hoUowou  its  width  of  Gin.  bj^  8fn.  length. 

The  sbooting-oart,  and  Tillsgu-oart  bodlM 
having  been  desoribed  fully,  so  that  any  p«s« 
having  a  slight  knowledge  of  the  nse  o[  «a», 
plane,  and  ohisois  and  sulmbie  shop  and  beaah, 
may  safely  venture  to  make  either  onoartl» 
other.  The  carriage,  as  theahaftf,  springs,  a»d 
axle  are  termed,  may  be  taken  in  bsjid  with  ow- 
fidenoe,  though  it  may  not  equal  in  all  respalM 
a  shop-made  cart :  it  will  be  substantial,  aad  •• 
well  proportioned  as  the  average  ot  cheaply- 
made  carts,  and  certainly  more  durable  in  lom 
easontittl  ports. 

Do  Qot  buy  any  part  ot  the  earriaga  irumrou 
till  you  have  planned  your  carriage  to  suit  jtrar 
body,  you  will  find  a  good  assortment  of  ironwork 
mode  to  measore,  for  your  purpose  at  moat  ooiah 
ironmoDgets.     The  varions  parts  will  be  de- 


scribed and  illustrated    for  your  guidanoe,  is 
the  details  of  manufaoture,  fitting,  and  fixinfi 

Tor  either  shooting   or  village.oait  bodied 
shafts  may  be  sawn  out  of  aab  plonb,  or  o*« 


T.  %z,  inu 
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prlit  ready-shaped  at  the  timber-benden, 
U  mostly  preferable  from  being  of  oholoe 
— lanoewood   is   best.     Whichever    yon 

yon  can  do  nothing  tUl  yon  know  and 
be  length  d  shaft,  throw-np  from  hori- 
ine  of  bottom  of  body  to  horse's  shoulder, 

side  curre,  from  wiath  of  bottom  of  body 
contracted  measure  of  the  width  of  the 

body,  jnst  behind  the  dtoolders  aad  at 
adest  part  of  barrel. 

le  measuring  for  these  pmportions,  you, 
mple  system  of  esrimirtiny,  oliMla  the 
ional  widths  and  deplfas  of  Hi  otkTpaits 
wnriage  and  ironwork. 
Bfening  to  the  illustnlioiui  of  f alMii 
rts  already  ffivwi,  yoa  will  obserye  ^t 
fli  flMy  M  hoiiiontal  wltb,  or  onrfift  up 
10  body-line  to  the  lioni't  shoolder. 
keurht  of  wheel  mainlj  deoidea  this  onxre, 
-«1ow  wheel  needing  aodiourye,  a  high 
lone. 

U  serve  a  Isaxner'aparpoiebeet  toaemme 
!  is  needed  for  the  ahana,  ao  aa  to  be  able 
ain  how  that  ia  to  be  meaauiod  for,  as 

to  explain  inoidentally  the  prooess  of 
•bending,  in  case  of  a  deabe  to  try,  or  the 
ty  for  some  alteration  of  the  curves  of 
fts. 

inch  of  preliminary  thought  fer  fitting 
riage  to  suit  the  horse. 
,  a  little  must  be  said,  before  explaining 
gram,  about  fitting  certain  parts  for  the 
}  and  safety  of  the  rider.  This  matter  is 
in  left  to  the  haphazard  of  a  g^ess  about 
.ear  enough,  when  a  little  forethought  of 
ion  in  relation  to  the  action  of  the  rider's 
indlegs  in  getting  up  or  dowzi  would 
ih  risk,  which,  with  a  restive  horse,  is 
^ht  at  times,  to  say  nothing  of  comfort, 
ily  for  a  lady  rider. 

dferenoe  to  the  drawing  of  village-cart, 
I,  the  parts  of  which  are  drawn  proper- 
ff  it  will  be  seen  the  wheel  at  |in.  to  the 
i  4ft.  4in.  high.  The  height  of  wheel 
Lnes  the  height  of  steps,  as  the  height  of 
n  relation  to  the  level  of  the  bottom  of 
ly  determines  the  upward  curve  of  shafts, 
hafts  are  iixed  under  the  body,  aitd  also 
ionally  if  they  are  fixed  outside  the  body ; 
,  where  the  body  is  sunk  between  tne 
18  in  some  carts,  which  will  be  referred 

le  trade  every  workman  adopts  a  simple 
of  planning  his  carriage  and  ironwork, 
rking  heights  and  bearings  before  he  bo- 
ther to  order  the  bent  shafts,  springs, 
tepe,  soroUirons,  or  dashiron,  which  will 
lamed  somewhat  fully,  with  descriptive 
added,  by  a  chart  designed  specially  for  the 
loftheE.  M.  Thecart-makerusesasimple 
th — to  any  one  out  of  the  trade,  this  lath 
•enoil  cross-marks  andfig^nree  attached  to 
ind  sometimes  a  single  word  on  a  line, 
appear  mystorious ;  yet,  it  is  a  g^de  for 
irorkmen  to  follow  in  their  proportional 
"ements,  not  only  of  lengths,  but  dia- 
kl  strengths  of  -partB,    Thus,  it  is  obvious, 

with  a  stem  21in.  long,  must  be  made 
3r  than  ouewith  a  stem  12iA.  long,  to 
.  strain.  To  simplify  the  explanation  of 
easures  of  the  heights  of  various  parts 
arings  of  a  dog-cart  carriage,  two  charts 
introduced  and  explained :  one.  Fig.  18,  of 

elevation ;  tho  other,  of  the  plan  of  a 
^e.  These  will  serve,  with  slight  obvious 
nations,  for  any  oart  or  two- wheeled 
)  and  for  varioua  sized  horses. 
LtUe  forethouglii  and  attention  to  these 
ivc  a  learner  time,  expeuae,  and  perhaps, 
•re»,  whidi  oaonot  be  easily  xeokified. 
Lng  the  ground  aa  your  bEise  of  measure- 
jou  commence  the  measure  of  your  full- 
rawing  on  the  blackboard,  by  a  vcitical 
awn  through  the  axle  to  the  top-rail  iron 

Deacription  of  Chart,  Wig.  18. 

is  the  ground  line,  C  D  the  vertical  line  ; 
^h  tho  centre  of  the  axle  from  C  to  D  are 

and  figures,  which  tell  the  several  heights 
«  of  the  cart  from  the  ground,  all  measured 
dly  from  the  ground.  As  all  the  parts 
ilt  to  be  fixed  on  the  axle,  this  is  the 
point  of  measure  in  relation  to  the  others, 
xle  centred  in  a  4ft.  4in.  wheel,  would 

the  first  measure  2ft.   2in. ;    to  this  is 

gin.y  the  top  of  a  1  jin.  axle,  above  this 

,  the  spring  bearing-block ;   a  five-plate 

is    l|in.    thick,     making    altogether 


2ft  4gin.  to  the  topof  the  middle  of  the  epiing. 
The  body  need  bono  higher  up  than  ia  snflSioient 
to  allow  these  springs  to  jrield  without  causing 
the  bottom  of  the  cart  to  strike  the  axle.  9  or 
7in.  space  is  enough,  if  the  body  is  fixed  be- 
tween the  shafts;  it  is  mostly  about  lOin.  if 
the  shafts  are  fixed  under  the  bodyi  as  in  the 
chart.  For  a  low  lunrse,  this  is  bait,  aa  it  raises 
the  body  up  ont  ol  the  mnd-sflaahing  of  the 
wheels. 

The  springy  ail.  aim.  long,  will  be  about  4iin. 
curve  before  llM  weight  of  the  dog-oart  is  fixed 


the  tog  beaiinga«  1ft.  7ia.  baok  from  the  f or^ 
ward  point  of  the  shaft)  and  are  3ft.  9in.  noder 
the  ti4r  bearingBi  fioai  tiie  groond. 

The  next  upward  maaaiire  is  the  seat  line  of 
body,  15^in.  from  the  bottom  ol  the  body,  and 
4ft.  4in.  from  the  ground. 

The  seat-rail  berag  simply  lor  the  purpose  el 
keeping  in  tho  ooshions  anddroMS  of  riderp,  ramf 
be  any  height  and  fonn,  either  straight,  enrfeu 
or  double  sweep;  here,  it  is  4in.  high,  and 
marked  4ft.  4in.  from  the  ground.  The  side-raU 
iron  ia  about  4in.  Mgh^  than  side-rail,  and 


Chart  of  the  Seyeral  Kelffhta  of  the  Bearinga  and 

14  handfl  high. 

Fio.  18. 
Side  elevation. 
(Front  of  Dog-Cart.)  p 


Pavta  of  a  Dog-Oart  fbr  a  Oob 


(Back  of  Dog-Cart.) 


Top  of  Dash-iron  6f  fc. 


Top  of  Bail-irons  6ft. 


Top  of  Side- 


rail  4ft.  Sin. 


Tiop  of  Wheels  4ft.  4in. 


Under  Tng  bearing  1ft.  Um,  (flhyi). 


Bottom  of  Body  Sf  t.  |in. 

Bar,  and  Bottom  of  Shaft.- 

XTpper  Step  2£t.  9in 

Front  ScroU-iron  2ft.  Sin. 


Top  of  Axle-block  2ft.  3||in. — ' 


Seat-line  4ft.  4in. 


Topof  Shaft  2ft.  ll|in. 

-tripar  Sts»  2ft.  9in. 


QAxle. 


Scroll-iron  2ft.  Gin. 

.Top  of  Spring  2ft.  4gin. 
.Top  of  Axle  2ft.  2gin. 


Lower  Step  1ft.  Sin.- 


Xower  Step  1ft.  Sin. 


I 

o 

< 


c 


B 


Scale  lui.  to  the  foot. 


G-rouud  line. 


on  it.  The  next  upward  measure  is  the  scroll- 
irons,  2ft.  Sin.  in  front  and  2ft.  6in.  behind, 
tho  difference  of  2in.  is  made  up  by  a  2in. 
swinging  shackle  behind;  this  allows ^le spring 
to  lenguien  and  play  easily.  If  the  eyes  of 
the  springs  are  lined  with  vulcanised  rubber, 
there  is  less  jar  and  wear  throughout  the  dog- 
cart. 

The  first  difficulty  in  planning  will  be  for  a 
learner  to  know  where  to  fix  the  front  and  hind 
scroll-irons.  In  all  heavy  carts,  and  many  light 
ones  of  common  make,  the  scroll-irons  are  fixed 
under  the  shafts,  and  bolted  there;  in  the 
lighter  and  better  work,  they  are  fixed  to  the 
body  quito  free  of  the  shafts,  in  a  way  which  will 
be  described  hereafter.  The  chart  admits  of 
either  arrangement  by  measuring  either  under 
the  body  or  shaft  for  the  depth  of  the  stem  of 
the  scroll- iron,  which  would  be  2in.  more  if 
fixed  under  the  body  as  is  recommended  :  Upper 
stops,  2ft,  9in.,  lower  stops,  1ft.  Sin.  from  the 
ground.  The  next  measure  upwards  is  the  top  of 
the  shaft  (Ifin.  thick),  2ft.  llfin.;  the  next 
measure,  the  underside  of  body,  3ft.  and  ^in. 
from  the  ground.  The  shafts  are  5ft.  lOin.,  total 
length  forward  from  the  front  edge  of  body,  and 
curve  upwards  S^in.  above  the  horizontal  line  to 


usually  matehes  the  line  of  the  side- rail,  straight 
or  curve.    This  is  5ft.  from  the  ground. 

{To  be  continued.) 


FBlfiXICAJL  VOTES  OS  PLTJMBIKa. 


By  P.  J.  Davies,  H.M.A.S.F.9  &c. 
Traps  (j»nti)iued). 

Half  CO-Trapo  or  Slphon-Tzmpa. 

FIBST,  you  require  a  block  the  Bh^>e  of  your 
trap,  or  block  in  two  halves,  the  seam  being 
on  the  side  (that  is,  if  you  have  many  to  make), 
and  two  rings  made  in  such  a  manner  that  they  can 
be  slipped  over  the  block  and  the  lead,  and  with 
thumb-screws  screw  together,  so  as  to  hold  the 
lead  upon  the  block,  wlme  you  are  working  it  to 
he  shape  of  the  block. 

Now  for  the  size  of  your  lead :  Take  a  strap 
of  lead,  say,  Jin  wide,  and  measure  round  the 
trap  from  MFD  to  A  (Fig.  6S,  p.  29).  ThiswiU 


•  IVom  the  BuUdUig  Kew»,    All  lighta 
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,.„  ._.  .«  (^  •ridtb  for  T0«  to  rat  the  Inid, 
^tMi  mm*  tv  ml  tn^j-.  aa^  with  pUdmI  i>dtR«. 

N*it,  -K^  «)m«v  tW  m  is  t»  tic  I>,  take  th« 
m:)m  a^a  k>lk>«  .nw  tMwl  k  UtUo.  not  to  tUn 
&»  WX  t«l  jort  Iv^  )ll  111*  toltom  ><f  ibo  bloek. 
Am  •'iftrr  it  <»  tli«  M>vA  Mid  #nd  nji  tbe  inl«t 
4^ ;  lakr  llw  riu  aad  Ax  il  m  thia  nart  of  tha 
M.->>k.  N^ot  hNbluptliviiaTt  f ron  U  lo  A,  and 
Tid  iW  t'^kr  rin^  tii  il  ihnv,  llivo  with  jour 
-Mfil*  >  Kiwitic-tUA  will  Jo'  work  Ihi-  liMid  tu 
-t^  )!»{«  of  iSr  b[.vk,  Ikkinir  f«rp  t<>  drirt>  Iho 
VK^Nak*  of  tix  :<aJ  tn  tW  diivrtiiui  ;<>a  rev|iiic« 
linn  to  flfw.  aDJ  Iw  >iuv  that  the  Irad  U  of 
tKif.'eB  tUfteMv:  in  likr  muuMT  do  th»  Ihroat 
«c  T.-^  MTi.  Our  msM  be  lurd  to  hoUov  and 
'£(  thir  !«■£  t>'>  a»  arazlj  a*  poaaible  the  proper 
*hiw.  >T  t-TK  lacuDf  it  Mrk.  and  with  tho 
IwwcEf-tti.'k  Tvi:  dri<v  np  the  thioat  part,  C  in 
Ji«=.  iV-^'-  Thi>  wiU  ih'>k«  tb*  l*ad :  after 
v^-^  p^v  it  :^>n  Ike  bkvk  >nd  bmd  oT«r  the 
lia:!  V-  1^  .'ct-ro.  a>J  with  the  tiog«  fix  it 
llttrt^  t^K  wTck  11  to  fit  -Jif  hIo.-k. 

I  ^Tv  S:^;:e  sail  ;ti*  fhouli  Iw  in  two 
^■l^••• .  i~H  wCI  ^*e  Toa  a  tine  to  trim  tout 
m!  kv  ^-vji  Tta  -cqotR  it  lrimiB«d  on  for 

TV  aim  '^^  »  it  is  to  mMex  it  up,  wlich 
^BT  W  icne  ei^h  the  K'pp^'bit .  wipe  it,  or 
iin  X.     TV  'irr  tt  1  it  aaach  th«  beat. 

3S-T!a^  ^:nde  in  Three  Pleeee. 
T^nf  2  a  vKT  c^d ^Mhod of  BakinK CO' traps; 


or  inlet  •oldewd  on.  «o  that  the  lowerpart  R  B, 
forma  tho  water  look.  Tho  loot  E  ia  also 
soldered  on.  Of  coimo  this  trap  can  be  Gxed 
below  the  floor-line  with  the  oatgo  soldered  on 
la  the  nenal  way. 

The  Eollpae  Trap  (Figs.  76,  TG). 
This  trap  is  a  ^ood  and  iiBefnl  one,  baring  a 


This  trap  htti  stood  its  gronnd  for  at  toast  IM 
firs,  and  there  oan  be  no  doabt  it  had  itl 
rigin  from  the  dip  pipe  and  bowl  tnp,  then  to 


w£S>^ 


=^' 


This  ciCFlIent  tr^  ia,  in  prio^ile,  pMt  O 
tsd  part  X-idpbon.  Z  is  the  obeek;  T  the 
-.ijui '.  J  the  top.  which  also  goee  down  to 
f-.rm  i^  thr-AT,  and  up,  then  D»er  to  the  top  to 
'•'  -.  awt  am  tr  inltt-pipe  i»  foldered  cm  laat. 

Tie  me&irA  of  <!nttiD?  out  this  cheek  Z  is  as 

'.Ce.w^:— Fir«  strike  the  circle  A.  W,  C,   Fig. 

'•    «»w  •Jut  nabx  line  E  K,  cutting  the  lop  of 

i-j-.  -ar^  .  B*ii  draw  the  line  E,  tqnare  to  the 

.-.    '■i-^.   «ad  cutting  the  dide  at  B:    thai 

'^S.  ti*  wnwr.  B,  with  the  dL-4anM  from 

iherr  of  the  circle  at  C ; 

'draw  tlte  onwo  line 


But,  in  whatever  way  this  trap  first  originatci, 
there  cannot  b«  a  doubt  that  it  has  iMel;  got 
into  eoA  disgrace  with  many  who  do  not  knot 

Uie  O-traphasbeen  made  l^  many  plnmba*, 
who  never  thought  it  was  wanted  for  aDjthing 
more  than  the  keeping  back  of  stinks.'  *'"' 
have  made  It  to  alnu  '    ^ 

trotibling  ta  oaring 

I  shall  now  ahow  the  beat  method  of  makinf 
it,  BO  that  it  shall  be  irtut  ia  generally  knoaa 
aa  a^-oleansing  ;  at  the  same  tin^  I  shaU^kasB 
within  the  boonda  of  that  igjnoipJto,  whuh,  I 
snppoee,  ia  anirenudly  known  to  b«  th«  bw^  | 
of  the  o-txap — tii.,  the  nlnring  tlie  aoil  fi*>  i 
the  inlet  to  the  bod^  of  the  ta«p,  and  ib 
retaining  the  water-aeal  or  lock;  e^aciaUy 
against  UM  waring oatoaoaad bj  atroBguuiiMtl 
of 'air  blowing  down  ^r-pipea  or  ■ap  BuI-pipes. 
aa  eleratioD  of  the  O-tnpi  hariag 
oap  and  ennrw  C  aoldered  into  A< 
k  ;  this  latter  being  fixed  haie,  b 


Fig.  79  il 


f  t     O  .73 


*pMip3e 


«>>nlt^   IrH.    «f.   ■. 


-     ,.  -.^  the  *ait  '.f  iLe  circle,  b  at  C,  then 

<k^l'»'ji    iir  WD  *in»«to-i«  top  and  the  darned  line 

ae  ike    fl>   -.Wy  «>  tt.  «  bw  enongh  «i  the  throat 

«i«w*wi±    L..--i.TV.  bar*  aria  dip-    P^pare  th^  cheA 


„.^  ,- ^  _  .-.  K  G  A  E.  Fig 

-A*  Wf,  aui  dip  ia  aaoih-r  piece,  after 
L,  w-JAw  on  ihf  ititl-pp*  I-  3L     Of  fonna 
•i^-X^M  par.  and  npTWZio  B  i*  soldered 
«M«Mt  -t-TH»»  '?;«.'(.-  ^b-.«,u«h:«de.«ndlhep«t  BE  after,  ^taawa. 

,M>   M(  •mutUwiJy  --'  '  -M«B^  --i  £>.w.aa.  I  tr:aEWLa:  nkOb  to  this  lw« 


v-cn  >*  Y'-ryM*.  I  nmtrn^  m 


more  for  onk  work  than  lor  ffctU  in  fnet,  &e 
proper  plaoe  for  this  tnp  and  wiaw  fiK  doMt- 
voik  is  at  I.  In  oidsto  get  U  it,  I  hnn  made 
Q-traps  with  the  d9  to  aaaw  in  and  oat,  bnt 
toicii^-wjrtiiisbsrt  at  the  oAe  or  nndarths 
bottom,  at  at  D,  Tig.  SO.  ^Ua  aBowa  yon  to 
lake  sBfh  th^ga  aa  uoA-tewAca,  tn^  a«t  d 
the  dip,  vludi  cuDM  p«Na  into  Om  bodtf  sf  Os 


ESBUBH  KBOHAKIO  AKD  ITOBU)  OT  BOIEWa!  Ki>.«»l. 


shows  the   oittgo  from  the  inside  of 


The  Action  o(  the  a-Trap. 
Junior  plumbers  wiQ  do  well  to  notice  the 
dettiils  of  the  aoUoD  of  the  O-trap. 
On  lifting  the  handl*.  W,  Fiff.  83,  lt_brinR_B  up 


a     Belf-oleuuing    Q-trap. 


.y  of  thiK  ia  obtaining  the  paiot  J,  so 
1  roako  the  same  angle  in  any  sized 
,  the  angle  of  76°. 

B  this,  take  a  piece  of  lead,  having  one 
Igc,  aa  from  U  to  J,  open  the  corn- 
Bay,  4tin.,  and  scribe  the  circle  D  K  H, 
e  line  at  E,  then  with  the  square  M  to 
tting  the  circle  at  K.  Next  and  most 
,  place  the  point  of  your  compassea  at 
ecting  point  M,  and  with  the  other 
diKtauco  to  the  outaide  point  of  the 
It  H,  and  aa  shown  at  0  P  are;  then, 

lineME,  alat  J.  This  ia  the  length  of 
Next  from  the  point  J  draw  the  outgo 
and  this  wiLL  be  the  proper  angle  ^  ~ 


le  Boil-pipe. 
:t  thing  to  be  ponsidered  ie  the  depth 
,p  for  aelf-oloanaing  pnrpoiea;  this  ia 
by  the  size  of  the  aip-[)ipe  E  [Fig. 
pose  the  dip-pipe  to  be  4in.,  and  the 

0  the  same,  then  the  lio.  outgo  will  take 
the  cheek,  that  is  from  the  top  down 

-pipe  or  outgo,  as  atEJ,  Fig.  83,  *o 
nnst  be  4in.  Then  you  mnst  have  the 
r  than  this  to  get  the  seal— which 
Ter  in  any  cage  be  leas  than  Ijin.  t 
■e  in  this  case  the  bottom  of  the  dip  i 
n  the  trap  ;  then  you  shouIdh»Te  4m.. 
e  of  the  dip-pipe,  between  the  bottom 
nd  and  the  lower  edge  of  the  trap. 
Jd  be  a  91in.  trap,  but  this  is  not 
'or  3|in.  will  be  plenty  for  the  spaoa 
he  bottom  of  the  dip  and  band,  wmoh, 
t  of  being,  10  to  speak,  hero  ctintta«ted, 

will  have  B  better  aoouring  action  on 
■a  of  the  hand,  and  the  bund  being 
Hat,  will  allow  the  soil,  paper,  &c.,  to 
away ;  in  fact,  although  you  have  only 
reen  the  band  and  dip,  there  is  more 
J  than  throug^h  a  4in.  pipe.  The  next 
i  considered  is  the  width :   this  should 

seU-cloaiiMng   trap,  only   jnst    wide 

1  admit  the  dip,  whether  tin.  ui 
if  yoQ  nee  a  1  in  ^p-pipe,  make  the 

wide  enough  to  admit  this  pipe. 
proved,  beyond  the  shadow  of  a  doubt, 
le   O-trap  is  made  according  (o  the 

rules,  it  will  never  fail  in  doing  its 

eelf-oleansing  trap,  and  aupeniede  all 
prewut  invented. 

-Firstly :  The  depth  should  be  twice 
'ter  of  the  dip-pipe,  in  addition  to  the 

depth  of  the  kbuI,  which,  in  a  former 

1  I  have  said  should  not  be  leaa  than 

Im. 

j:  The  band  or  width  of thstrapmuBt 

ide  enoagh  to  admit  the  dip. 

' :  The  ODtgo  NOil  or  waste-pipe  mnst 

less  in  diameter  than  the  dip-pipe. 

ly  :  That  when  soldering  on  the  outgo 

pipe,  the  top  of  this  pipe  shonld 
ip  to  the  top  of  the  trap,  as  at  K,  P  ^. 
B  ha  omootu  aa  possible,  and  without 


presBos  flatly,  so  to  speak,  on  the  surface  of  the 
water,  and  so  keeps  it  suady.  Having,  I  think 
and  hope,  madt  the  working  of  the  Q-trap  dear 
to  my  readers,  I  must  now  refer  thorn  to  Fig. 
84,  in  which  I  shall  endeavour  to  show  tin. 
working  of  the  CO- trap. 

The  WorklnK  of  the  OT-IrBp. 

So  far  as  the  cloBct   apparnt'in  is  concerned, 

you  have  the  same  work  as  yon  bad  in  the  Q* 


valve  F  attached ;  the  water  then  runs  the  tnll 
bore  of  the  dip-pipe  into  the  trap,  strildng 
against  the  band  at  D;  it  then  fliee  off  at  a 
tangent  to  the  point  J,  where  it  again  strikes 
into  the  aoU-pipe  X,  and  down  the  pipe  S  ;  the 
air-pipe  V,  allows  it  to  travel  onwani  without 
dragging  fdr  through  the  trap;  but  should  there 
be  a  strong  wind  blowing  down  this  ventilatiDg- 
pipe,  or  upwards  from  the  wwer,  &a.,  the  ui 


trap.  But  the  difierenoe  in  the  siition  of  this 
and  the  Q-trap  ia  that  owing  to  the  shape  of 
the  co-trap:  the  wind,  on  blowing  up  the  nuil 
or  down  the  ventilating -pipe,  plays  on  ihe 
water  at  K,  oauang  it  to  rock  rapidly  owini;  to 
the  shape  of  the  trap.  This  possibly  goes  on 
tor  ten  or  twelve  hours,  but,  perhaps,  only  a 
few  asoonda.  This  rocking  motion  ot  the  water 
oaoMS  it  to  ebb  out  tfai(iu%li  tiii*  tro^^i  nX-ifc* 
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tnp;   Uiuff,  ilu'  ww<!ii1Ied  CO-tnip  ooaieit  to  bo 
tt  Iriipi  anil  iNHtomrn  only  a  Bnare. 

Tliiti,  I  vuntunt  to  HUggest,  in  a  «ufiioiont 
hmuiou  for  all  Haniliiry  enginecni  to  condomu  tho 
(0-iriip,  Audy  until  tlioy  can  find  aomothing  to 
MiporM'dd  it,  nM«  tlio  Q,  whiuh  I  muNt  repeat 
iind  hiivo  iilnvuly  provod  publiuly,  i;)  tho  bent 
tr^p  }vt  invent  i*d. 

( T't  he  etmtluued.) 


THE   WATCH   AND   HOW   TO 
REPAIR  IT. 

Mv  Si:coNP9'  HumaaL  Wxtciucaiusb. 

{'>,finuf,Iji\:  pm^f  r.r.l,  Vol.  XXX III.) 

Genovo  Barral-Batchat  Covar  Screws 
Overturn. 

"llfT'A'rClI-jiiMkTs  imMuit  8urpriaed  to  iind 
T  T  inu»  or  nioM  (if  thi?  hitows  **  overturn  " 
wliii'h  shtuilil  vivun'  tho  Imrrel- ratchet  eovor, 
Hii  I  th:it  pi^rtioii  of  the  )iolo  whiiOi  idiauld  hold 
;ho  **t;ippod'*  portiim  of  the  son»ir,  with  no 
thnvid  in  it.  and  X^\  hir^e  to  enable  anvuue  to 
n.:ike  ilir  hofe  8uitable  f<)r  a  larger  *'  tap!*'  Tlia 
<<ri'urity  of  the  r.ir.ohor-i'overrti|iiirea  Uttla  eom- 
nieut,  i>ivausi\  by  it^  stnindnew  of  8eoiuin|r  tbu 
'v.'.-^ ;.  the  tinuneHe!  and  npright  of  tho  Kanel  ia 
ninintainod.  When  one  or  taoro  of  suoli  aorcwa 
"ovorruni,"  a:id  :he  >hould-be  ''tAppad"  hola 
di^xt  r\n'e;1,  tht>  Ikv>c  method  to  adopt  in  an  foUowv. 
ll.iv'.nc  Nelivt^'d  the  ijuautity  of  iiowwa  itiiaired 
\ri;h  suitably  ^i/ed  **tapii'*  -aapponu^  that 
'»««V.  rtrt^  at  b.:iT\r;  \vi::K>iir  l!ie  Iri'uble  of  uakiug 
\\\c\\\  ■  ii!  tluMu  inM  .1  *»olo  <x  a   ••  sorea'-plate." 


how  Boldom  do  we  see  tho  soiewa  of  ordinary 
watchofl  clean  and  blue ;  but  on  tho  contrary, 
their  Hcrew- driven'  damages,  having  slipped 
from  tho  notch  and  ao  apoilod  it,  that  difficulty 
is  experienced  in  screwing  them  firmly ;  there- 
fore, tho  following  remarks,  I  hope,  may  enable 
any  class  of  workman  to  repair  damag^ed 
'<  sorow  heads  ":  x>olish  them  and  blue  them,  so 
an  to  be  suitable  for  auporior,  as  well  as  ordinary 
work. 

In  dealing  with  the  subject,  we  will  suppose 
that  a  new  screw  has  to  bo  applied,  say  a 
*•  potence-8(irow,"  which  may  aerve  any  purpose 
of  tho  series.  Tho  screw  aelaeted  and  fitted, 
the  attention  of  workmen  is  diiMted  to  the  points 
fuUuwing.  The  tittft  screw  hM  to  be  hardened 
and  tonparcd  ;  a  good  way  ctf  ao  doing  will  bo 
to  plaoa  it  upon  a  piece  of  olwrooal  or  pumice- 
atOMi  and  if  convenient,  it  would  be  better  to 
plana  il  la  a  small  hollow,  for  naaona  that,  when 
bka  gaa-jet  from  a  **  blow-pipa"  is  directed  to 
it,  it  may  be  protected  fromlaUlng;  and  again, 
being  in  auoh  hollow,  it  baoomes  '*  red-hot  *' 
more  (quickly  than  it  otherwiaa  would.  Before 
the  sorow  ia  placed  upon  charooal,  a  small  piece 
of  ordinary  soap  should  bo  polnpon  the  **  tap  *' 
of  it,  the  object  of  which  beias,  by  tho  appli- 
oatioii  of  auch,  after  having  been  hartlenal,  it 
will  be  white  instead  ;of  blaak,  which  enables 
workmen  to  observe  the  colour  produced  while 
it  is  lieing  fnnjfcrt'd.  Many  paople  **  harden  '* 
aCTcws  by  making  them  "  red-hot "  by  means 
of  a  '*  blow-pipe,*'  and  ''qaenohing"  them  in 
eold  water :  such  ia  not  a  gtMd  way,  because  the 
ateal  is  thereby  Terr  brittla^  while  for  such 
small  thiugaaa  *'  watch-screwa'*  their  toughness 
is  endangered.    The  beat  way  I  have  practised 


s,>  >  !.»  IvoM.iMr.l  :v>  h::vo    ■   <■:.■  by  which  to  ■  "  ^'^   quenoh   them  in  oil;  Iw  the  cold-water 

!i  n-.Mv  tappol-hole  can !  lu^thod  there   is  a    saTing  of   time  for  those 


v.,. 


nia:v^  .;  *'  !.ii\ 
Iv    iv.-u!i»    by    i 
Tk-l.\-:o.i.     Nex:  v.\..'i- 


w\irh 


wb.^"*i 

m* .:':.: 


>tr\ 


\v  < . 


will  Miit  the  screws  '•  ^^^  rcquiro  rtiu'ii  production,  because,  from 
:.'iT\"  whii'h  sh«Mild  be  '  l«?*vinir  the  water,  tho  aorew  may  be  tempered 
,  xvirh  lour  sidos  to  it.  ! '*'^^^*'*^*  ***^y  <^thor  preparation  than  merely 
:V.:;ruv  a  hole  thai  "  ^'°*^^"K^  *^^ '^"*^*^^  ^"'™  **  •  whareas,  when  oil 
V  the  iutonvieil  now  ■  ^^^  >ai»*^^^  ^^*'  ^fi  it  has  to  be  cleaned  with  **  soft 
*  :iie   •■tMp"  .suitable   brt^ad/' after  which  it  mu«.t  ba  placed  in  ben/ole 
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•-. —r.  a  i:o\l  tliro:id  ^ip^"-"^*?  >*'id  then  held  over  a  gas-flame  or 
! .  .1  -  TOWS!,"  prv  \  i  .u>iv  **  s^r'^if  -lanin  "  until  the  end  a8>umes  the  colour 
..  .-..•.■.!..  Sv-t;j*l  whi.^h  ^^"*-' — ^^  which  condition  it  is  prepared  for 
'.  V  .-./vvr  01  :V.n.  'u'.>.  The   FoU.-hiiii:. 

'r.'.v/boinlj'  rrep:m-J.  ■      ^^^^*  ^'-•^'^"^  product d  upon  the  rfrew  by  the 

ao:  of  *'haiuenm>r  and  tempering*' has  next  to  : 
I  c  rt moved,  which  is  easily  atfecled  by  means  of  ■ 
a  **  slip  of  oilstone  "  or  **  Aikansaa.**     Put  the 


ili-rV.lv  '* 


.  .V.  < 


beinvT  prep:md, 
t-ip.^r"tbe 
M  v.T}-  smoorh  r.^e.  i: 
;  :o - V i .0, ' *  ;'.r. d  by  the 
,.  :i^-h:  ;:;r::ii  oin  bo 
ItOTure.  The^'iaT*" 


i^orew  m  the   "screw -tool'*  in  such  a  manner  j 
that  the  e^r-f  of  its   **  head"  projects  a  trifle  ; 


■7-.'.  i  :J*ic-id  ia  t^e  screw-  :  *bi.'ve  the  part  of  the  tool  wkich  secures  it,  clean  i 


^  ^^.       v^.^i.  .;,.ii       iv.x:: he  notch  with  a  thin  good  »ci»w-head  file 

-« iv  *  •  <  ■  -'v    •  -     "^".  • -'^""•v.  '^^''/•.VnV.-.i    The  edge  of  its  head  should  next  be  polished  by  [ 

..  .'..*••     .  „  •■..  ...   5   .  ,  4-.  v  v._  V  .\,    .v.»  '  the  oiI>To:ie  and  oil.  after  which,  the  top-  -us  . 
:•  --.:>:  ,  : . .:  ^a  bv  the  eU^  of  a    head— proceeded  with  in  a  annilar  manner  until . 

Y  »...  ^...  .■■...:  .,,  •..  .  .  _--^  •  ;  ^*,C.i  in  A  the  >oratohesare  removed,  which  were  there-  i 
^•..;  ,v.  ■=  \  •■  •  ••  .  -  -  *•  ■  *  V  Vv  •!»  ••  ?  -.-  ..#  ■■  *^--  ^i  a  t""^-  The  "  threada  of  the  screw  next . 
-I  i:.i:";  ^  <*.-.^V,:  ::v^-    .u  '\  :  rni--ioata«aiy"'id'n*   *-''^-™'*  attention,  and  shoaU  be  cleaned,  which  : 

"*   "  * *  '    " "*'     "■■"!- "hV'h    **  *  "t*^  ted  as  follows: — A  fiece  of  deal  wood 

T:  VI   split  half  •  wav.  and  s^meoilaione  •doat  and  oil  in- 
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t  roiuoc  d.  place  the  screw-  ••  lap  '*  therein,  pur  thi 
wovvl  into  the  bench-vice,  olosing  it  until  it  i^ 
nimly  beld.  t!ier..  by  Tuaawn  of  good  pointed 
screwdriver  p!aoi-d  ia  tha  screw- notch  and 
:w  stcd  forward  and  backward,  will,  in  a 
mi::u:o  or  two.  p/iish  the  "ta^*'  and  the  back 
of  the  s.*rew-heiQquilabricht :  bat  it  may  happen 
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*:one,  brighten  wi:h  a  cleaA  burnisher. 

The  screw  at  this  sta^e  qi  poli>hing  wo-.Ul  re 
'•4n*T."  and  the  nexipr.'Oaaswilibexo  "gl.-^s?** 
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"  bell-metal "  pdisher  about  a  qnartar  of  aa 
inch  broad,  charged  with  redatoff  xnizad  with 
oil,  pressed  against  the  screw  with  the  naa- 
dril  kept  in  motion  until  a  amooth  warhtfi  ii 
produced.  Then  prepare  a  small  pini  of  deal 
wood  with  amooth  auffaaa,  charge  u  wMk  i 
nary  redstuff  and  oil,  which  should  ba 
an  ordinary  poliaher,  alter  which  th«  '^i 
must  be  cleaned  oiii  agafai  with  tka  k^fe- 
shaped  pag  and  redatofl;  next  it  raqprfieatabe 
careMlj  aleaned  with  aoli  bread,  mIv  ■fciUi 
the  ittfiiaa  polishing-ataff  Hmat  be  olHMii  hf 
benaaUaa  or  spirita-of-wlBe.  At  tUa  ttB§9^ 
the  pioeeaa  the  dampaaaa  from  the  apiift  anoold 
be  wiped  off,  and  left  a  abort  time  to  thoroughly 
dry.  Then  have  a  scrupulously  dean  brnah,  1^ 
whioh  the  serew  ahould  be  braahad,  making  la 
of  it  in  the  direotion  ol  the  '*  notah." 

An  important  point  must  here  be  noticed— 
viz.,  after  the  screw  is  ready  for  blueing,  the 
itharp  edges  of  the  "  notch  ^'  ahould  hare  a 
burnisher  passed  from  end  to  end  of  it, 
producing  a  slight  bevel  which  aomewhat 
prevents  a  burr  from  the  blade  of  a  screw- 
driver. 

The  burnisher  next  claima  attention:  it 
must  be  clean  from  a  good  board  and  flour  o! 
emery,  and  when  the  screw  has  been  replaeed 
in  the  screw-tool — having  rubbed  it  upon  clean 
leather,  the  gloss  will  appear  by  little  rubbinf 
and  light  pressure  upon  it.  Having  bruahedit 
again,  blueing  is  the  completion  of  the  prooen. 

Tho  screw-tap  being  plaoad  in,  aay,  a  hab 
made  in  the  bottom  of  an  ordinary  watek- 
barrel,  which,  when  placed  in  a  blneiiig-paa 
held  over  a  gaa  or  apirit-flame,  any  eouMDod 
hue  may  be  produced:  a  yiolet  ia  osaal^ 
admired. 

With  a  little  care  in  rrroceeding,  aorewa  tkai 
polished  are  the  same  colour  all  orer,  eran  the 
screw-notch. 

Geneve  Ijever  Occaalonally  Stop. 

The  instrument  here  referred  to  waa  niele* 
as  a  watch.  To  make  use  of  a  familiar  phiaM^ 
**  It  waa  always  out  of  time,"  and  had  been 
accustomed  to  such  for  yean,  and  hence  I  am 
induced  to  introduce  the  defect — ^for  it  had  bat 
one.  When  it  was  in  general  "  pocket  use  *'  it 
would  mislead;  but  when  placed  in  a  ataad 
upon  a  dressing-table  or  such  position  with  the 
*'  bottom*'  of  the  case  partially  open,  it  waaU 
serve  its  purpose  well.  Alter  several  waeb 
being  in  custody  of  a  watchmaker,  it  waa  dii- 
covi-rcd  that  the  *'spur*'  of  the  fly-annng  of 
the  case  was.  by  the  closing  of  the  case  botM, 
pressed  agaiobt  the  outer  end  of  the  eaeape- 
wheel  cock :  the  end  of  it  waa  ahortened,  t? 
whiuh  the  watch  waa  af terwarda  naefuL  Tk 
fly- spring  spur,  when  pressed  against  tk 
cock  referred  to,  caused  the  eacape  pinion  axbec 
to  be  bound. 
£ngliah  liover  Stop  thronsh  Cock-Sfirew. 

Very  often  watch- jobbers  fail  to  ba  aaffiei- 
ently  patient  when  completing  their  work; 
instances  so  often  occur  to  prove  such.  A  lefir 
watch  of  good  quality  was  complained  of  M 
**  often  stopping.*'  When  the  testing  of  it  vai 
introduced,  the  balance  had  no  end- shake,  yet 
it  had  K^n  a  useful  watch  until  its  last  cleaning- 
To  ascertain  the  cause  why  the  balance-staS 
was  bound,  by  the  act  of  unscrewing  the  cock, 
ii  was  observed  that,  as  the  serew  waa  heiag 
**  unturned'*  the  cock  had  a  pecoliar  nadnr 
Liting  motion,  but  its  son:w  did  not  leave  ia 
place  ;is  it  should :  the  cook  had  to  be  l^edttom 
its  position,  and  upon  locking  farther,  it  w« 
found  that  the  screw  passage- hole  waa  tooemaS, 
and  that  such  hole  had  a  good  tapped  hole  b 
which  the  screw  >rhen  sorewea  down]  «i 
secured  in  it,  and  that,  when  it  waa  removed 
from  the  cock,  it  overturned  in  the  plate-hck 
Th:-  deier^t  was  here,   for,   instead  of  a  ecnH' 

tight  in  tk 
te,  by  whkK 
graviTy  caused  it  to 
rer-t  en  the  bsilatoe-stai  upper-pivot,  thereby  it 
t:n:es  the  •*  >:*£  "  had  no  e:.d-»)hake.  Anottei 
e  screw  remeditd  the  defect. 
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THE  PAUS  ELEGTSICAL 
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'.>K  projecting  light  to  a  gi«a&  diataiiab 
elcvttic  arc,  aai«i  by  a  irftwiw^    ia 
oo'^rse.  the  cnly  arailaUa  aa«Bae  of  }a^\ 
I  for  lighting  up  a  aaall  9aea»  tba 
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3f  the  electrio  aro  constitutes  a  larreat  defect. 
The  eye  is  dazzled,  and  it  is  imposeible  to  work 
t>j  this  too- powerful  light.  Many  atteAiptu 
have  been  made  to  tone  down  the  light,  f  ur- 
oished  by  regulators  and  OHudles.  Tho  Bimplest 
wtkj  irt  to  inoloiie  it  in  a  ground-glasd  globe ; 
DMich  light  is  lost,  but  the  result  is  much  les» 
UHgumg  to  tho  eve.  Room  No.  15  of  the 
Exhibition  is  veiy  pleasantly  lit  up  by  Jaspar's 
system,  in  which  the  regulator  is  hidden  in  an 
Dpaqne  cylinder  open  at  top.  Tho  light  is 
teAeoted  on  to  a  large  white  screen,  suspended 
trom  the  oeiUng,  and  is  diffused  into  tho  room. 

I  notice  also  the  lampe-soleil,  by  Mes^irs. 
deic  and  Bureau,  which  lights  the  picture- 
gallery  just  as  sunlight  would.  It  may  be 
briefly  described  as  an  electro- calcium  light ; 
that  is  to  say,  the  electric  arc  is  inclosed  in  a 
Boit  ol  calcareous  crucible,  which  being  raised 
to  incandescence,  adds  to  the  light  and  gives  it 
a  rich  mellow  tone,  which  is  much  appreciated 
by  the  public.  There  is  no  machinery  in  tliis 
lamp.  Tho  two'carbons  fall  by  their  weight,  as 
fast  as  they  are  used  up,  through  the  holes  in  the 
oaloazeons  block. 

The  incandescent  lamps  are  also  much  liked  on 
Bcooimt  of  their  soft  light.  Kdiaon's  lamp 
consists  of  a  thread  of  carbun  about  r2cm.  long 
and  1mm.  section,  inclosed  in  a  small  glass 
globe  exhausted  of  air.  The  two  ends  of  the 
carbon  thread  are  coppered  and  fixed  to 
pUtinnm  wires  which  are  f  uned  in  the  glaas,  and 
by  which  the  current  passes  into  the  lamp.  Tlie 
thread  is  made  of  carbonised  bamboo.  In 
3waa*8  lamp  it  is  of  carbonised  Bristol-board. 
The  latter  lamps  light  the  Congress  Hall,  the 
EDBBftU  lm£Eet,  the  British  Post  Ofidce  Exhibition, 
and  the  British  Conmission.  Those  of  the  small 
boflet  receive  their  current  from  Faure's  accu* 
maUtors.  Haxim's  lamp  differs  from  the  two 
othem  in  that  gasoline  vapours  have  been  intro- 
dooed  into  the  glass  globe  before  exhausting  it. 
The  object  of  this  is  to  renovato  the  carbon 
thread  by  a  deposit  of  carbon  on  its  thinnest 
parts.  The  inoandesoent  lamps  can  give  from  a 
doU  red  to  a  brilliant  white  light  (25  candles). 

C  Detaille* 


SOTATIOH  OF  THE  PLANE  OF 
POLARISATION  OF  EADIANT  HEAT- 

AFTER  Faraday  discovered  tho  rotation  of 
,  the  plane  of  polarisation  of  light  by 
magnetism,  it  was  natural  to  make  the  same 
experiment  with  radiant  heat.  According  to 
Uminrfortrher,  Wartmann,  who  experimented 
with  the  heat -rays  of  a  Locatelli  lamp,  inferred 
from  his  xeeults  a  rotation  of  the  plane  of 
polarisation  of  heat;  but  several  attempts  of 
Parisian  physicists,  who  repeated  the  experiment, 
were  without  success.  Later  De  La  Provostaye 
and  Desains  took  ixp  the  question  afresh,  using 
Bonlight  instead  of  the  light  of  a  lamp,  and 
achromAtio  lime- spar  priions  instead  of  mica- 
ocdnmns  in  |>olarising  apparatus.  They  also 
fonnd  an  action  of  magnetism  on  the  plane  of 
poLudaation,  but  the  separate  experiments  showed 
no  satislaotoiy  agreement ;  besides,  ihey  were 
not  ^nite  free  from  objection,  so  Uiat  the 
queetion  was  BtiU  to  be  regarded  as  unsettled. 
Herr  Leo  .  Ctrnnmaoh  has  lately  made  a  new  in- 
veitigstlon  of  the  subject,  with  the  help  of  the 
more  perfect  instruments  of  the  present,  and  he 
has  sncoeeded  ''not  only  in  proving  beyond 
doubt  the  eleetromagnetic  rotation  of  tho  plane 
of  polarisation  of  radiant  heat  in  several  solid 
Old  liquid  bodies,  but  also  determined  by  quon- 
titatiye  measurements  the  dependence  of  the 
tmount  of  this  rotation  on  the  nature  of  the 
nbetance,  the  intensity  of  the  galvanic  cur- 
rents and  magnetic  forces  acting  on  it,  the 
leogth  of  the  layer  radiated  through,  &c.'' 

UL  thflBe  experiments  sunlight  was  exelunively 
used  as  the  source  of  heat.  It  was  reflected 
from  an  aooorately  adjusted  heHostatand  polar- 
ised by  Xicors  prisms  of  uncommon  bize  and 
are  pnrity,  rendering  measurements  possible ; 
(throogh  ordinary  Nicols  only  very  small  quanti- 
ties <»  heat  ean  pass).  TJie  heat-actiun  was 
measured  by  means  of  a  scositive  thermopile, 
oonaiating  of  26  pairs  of  bismuth  and  antimony 
ban,  and  a  Siemens  mirror  galvanometer.  For 
eleetxifieation  and  magnetisation  of  the  bodies 
through  whieh  the  heat-rays  passed,  the  author 
used  a  ipiral  of  insulated  copper  wire,  250mm. 
loni^  and  66mm.  wide,  and  a  very  powerful 
Jonle  ^  hnret  shoe    electromagnet,     with   two  I 

having  axial  perforations  of  | 


50mm.  diameter.  The  current  was  always  ob- 
tained from  Bimsen  elements,  varying  in  number 
from  6  to  35. 

AVith  regard  to  arrangement  of  the  experi- 
ments, which  wiU  be  readily  understood  from 
the  apparatus  described,  it  may  merely  bo  men- 
tioned that  the  two  Nicols,  one  of  which  was 
behind  the  heliostat,  the  other  before  the  ther- 
mopile, were  inclined  with  their  principal 
sections  not,  as  in  optical  experiments,  about 
90",  but  about  45°  to  each  other,  because  thus 
tho  working  of  a  deflection  is  at  its  greatest 
(In  optical  experiments  this  angle  is  not  taken, 
bocauiie  the  eye  is  less  sensitive  for  large  differ- 
ences of  moderate  intensity,  than  for  small 
ditt'crenciis  in  the  neighbourhood  of  nii  inten- 
sity). In  the  experiments  the  position  of  rest 
of  the  galvanometer  needle  wus  determined  be- 
fore the  *'diamagneticum  "  was  brought  between 
the  poles  of  the  electro-magnet ;  then  the  mag- 
netising circuit  was  closed,  and  tho  current  sent 
in  positive  and  in  negative  directions,  once 
when  tho  thermopile  circuit  was  open,  then 
when  it  was  closed.  If  the  magnetising 
current  had  no  effect  on  the  galvanometer, 
aud  the  needle  with  opened  thermo-circ^uit  re- 
mained at  zero,  and  with  closed  circuit  ut  the 
division  corresponding  to  the  heat-action,  whether 
the  magnetising  circuit  was  closed  or  not,  the 
diamagneticum  was  brought  between  tho  poles. 
The  poiiition  of  the  rest  of  the  needle  with  open 
thermo-circuit  was  ascertained,  then  the  thermo- 
circuit  closed  in  positive  senee,  and  tho  deflection 
read,  then  the  magnetising  circuit  was  closed  in 
the  positive  sense,  and  the  deflection  read ;  then 
the  magnetising  circuit  opened  and  a  fresh  read- 
ing taken.  Then  tho  magnetising  circuit  was 
closed  in  the  opposite  direction  and  the  deflection 
noted;  then  again  opened  and  the  deflection 
produced  by  the  thermo-currentobticrved ;  lastly, 
the  zero-position  of  the  galvanometer  needle 
was  noted.  When  this  series  of  observations 
was  concluded,  the  thermo-circuit  was  closed  in 
tho  negative  sense,  and  the  same  series  carried  out. 
From  the  sum  of  the  differences  between  the  de- 
flection when  only  the  thermo-circuit  was  closed, 
and  when  this  and  tho  magnetising  circuit  were 
closed,  both  when  the  magnetiu  circuit  was 
closed  in  positive  and  in  negative  sense,  the 
electro-magnetic  rotation  of  the  plane  of  polarisa- 
tion was  deduced. 

These  experiments  were  made  with  solid 
bodies,  heavy  and  light  flint  glass,  and  plate  glass, 
and  with  liquids  in  a  tube  closed  with  plate 
gloss  plates,  viz : — sulphide  of  carbon,  oil  of  tur- 
pentine, distilled  water  and  alcohol.  The  results 
of  the  investigation  are  thus  stated: — 

1.  In  solid  as  in  liquid  diathermanous  sub- 
stances, there  is  an  electro-magnetic  rotation  of 
tbe  plane  of  polarisation  of  radiant  heat,  and  it 
is  always  in  the  direction  in  which  the  current 
flows  through  the  spiral,  or  passes  round  the 
magnetic  core. 

2.  The  amount  of  thi»  rotation  ifi,  ceteris 
pHriliiis,  very  different  for  different  substances ; 
tho  rotation  is  greater,  the  greater  tlio  index  of 
rcfraotion  of  the  substance. 

3.  With  direct  action  of  a  galvanic  current 
conducted  round  the  diathermanous  body,  the 
amount  of  rotationis  proportionalto  the  intensity 
of  the  current. 

4.  In  u  diathermanous  body  placed  between 
the  poles  of  an  electro- magnet,  the  amount  of 
the  rotation  is  proportional  to  the  magnetic  force 
working  on  it. 

5.  The  amount  of  the  rotation  increases  with 
the  length  of  the  layer  radiated  through,  but 
tho  relation  of  tbe  amount  of  rotation  to  the 
length  cannot  bo  nxunerically  determined. 


OH  THE  lEEATIOHALITT  OF  THE 
SPECTRUM  IN  ITS  RELATION  TO 
THE  ACHROMATISM  OF  OPTICAL 
INSTRTrMENTS.-I. 

By  *'  Obdkbic  Vital." 

EVERYONE  who  has  seen  the  decomposition 
of  light  by  means  of  similar  prisms  of 
different  substances,  must  have  noticed  how 
different  are  the  spectra  thus  produced.  Not 
only  does  the  whole  extent  of  coloured  space 
vary  in  length,  but  also  the  space  covered  by 
eaon  particular  colour,  is  in  no  two  oases  alike. 
This  unequal  dispersion  is  termed  irrationality, 
and  it  has  Uie  effect  of  preventing  two  prisma 
from  forming  a  pwfectly  aohromatio  combina- 


tion. In  the  present  series  of  articles,  I  pur- 
pose to  givo  an  account  of  the  theories  nud 
experiments  uf  Sir  D.  Brewfter,  respecting 
this  subject.  They  are  recorded  in  his  book  on 
*' Philosophical  Instruments,"  to  which  I  mufit 
refer  the  reader  for  full  details ;  but  as  tho 
book  is  out  of  print,  and  somewhat  uiffi ^ult  to 
meet  with,  I  trust  tho  following  summary 
may  not  bo  out  of  place  in  these  colunms. 

Brewster  conducted  his  inquiry,  with  the 
view  of  flnding  what  kinds  of  glass  were  most 
Huitable  for  the  formation  of  object-glapseH  for 
refracting  telescopes  ;  aud  althotxgh  he  did  not 
succeed  in  meeting  with  a  combination  -vvliii^h 
was  perfectly  achromatic,  yet  he  has  sho^ii  in 
what  way  tho  greatest  amount  of  correction 
may  be  obtained.  He  made  experiments  with 
priwrns  of  a  great  variety  of  eubHtance**,  and 
during  the  course  of  these  investigations,  many 
important  facts  connected  with  the  di-'pert-ion 
of  light  were  ascertained.  There  is  prolubly 
no  ether  writer  who  hsfft  done  so  much  for  this 
special  branch  of  opti(<al  Hcien<>e ;  and,  €0  far  us 
I  am  aware,  there  is  no  published  account  of  u 
systematic  courise  of  experiments  in  this  direc- 
tion, other  than  that  contained  in  the  book 
above  alluded  to.  The  colunms  of  tho  Dnhlish 
Meciiaxxc  seemed  peculiarly  suited  for  the  diw- 
cusjtion  of  tho  present  subject ;  for  it  numbers 
among  the  readers  and  correspondents  of  its 
pages,  men  of  the  highest  eminence  in  practical 
optics.  If  my  humble  effort  to  brin?  the 
admirable  work  accomplished  by  Brewster  into 
more  prominent  notice  shall  succeed  in  direct- 
ing attention  to  this  subject,  and  thus  elicit 
other  facts  connected  therewith,  the  object  of 
these  articles  will  be  accomplished. 

In  order  to  account  for  the  unequal  dispersion 
of  the  colours  by  different  substances,  Brewster 
formed  the  theory,  tlmt  it  was  cauiK>d  by  the 
various  refracting  angles  of  tho  prisms  which 
were  usfd.  But  experiment  soon  convinced 
him,  that  this  theory  must  be  abandoned,  and 
that  the  inecjuality  arose  from  the  particular 
action  which  each  ^4ub&tance  exerted  un  each  of 
the  several  colours :  yit  it  also  became  evident 
that  a  change  in  the  angle  of  incidence  or  in 
the  refracting  angle  of  the  j^rism,  caussd  an 
alteration  in  the  proportion  of  tho  variouj; 
coloured  ppaces. 

This  wus  contrary  to  what  had  previously 
been  coni»idored  correct — viz.,  that  tho  di'«per>Lve 
power  of  a  substance  is  constant  for  all  valueft 
of  the  incident  angle,  and  for  all  values  of  thf. 
refracting  angle  of  tho  prism  into  whicli  it  it? 
formed.  But  Brewster  has  proved  beyond  a 
doubt  that  this  hypothesis  is  not  supported  by 
facts ;  for  he  has  shown  that  two  unequal  prisms 
of  the  same  substance,  laay  bo  placed  tso  as  to 
be  practically  achromatic,  which  could  not  occur 
unless  the  direction  of  the  light  and  tho  angle  of 
the  priam,  had  soiuo  effect  upon  the  dispersive 
power.  Tills  combination  showed  fringes  of 
colour  similar  in  character, but  opposite  in  posi- 
tion, to  those  observed  when  prisms  of  different 
substances  are  made  to  achromatise.  He  c^Uh 
this  the  tertiary  speotrum,  and  proves  that  its 
occurrence  is  in  exact  agreement  with  tlicoreticul 
deductions.  With  this  brief  in trodur:tion  I  m i u>  t 
pass  on  to  matters  of  detail;  and  first,  it  is 
necessary  to  explain  what  is  generally  meant 
by  the  terms — 

Befraotive  and  Dispersiye  Power. 

When  a  ruyof  light  falls  on  the  surface  of  a 
transparent  substance,  the  relation  subsisting 
between  the  sines  of  the  angles  of  incidence  and 
refraction  is  expressed  by  the  constant  ratio  /<. 
If  i  and  r  represent  theso  angles,  then  the 
deviation  or  change  of  direction  which  tho  ray 
undergoes  is  plainly  {i  —  r)  or 

I  Sm.  -  ^  (/t  .  Sin.  r)  -  ;•  | 

But  if  we  take  a  very  small  value  for  the  angle 
of  incidence,  thisse  two  angles  may  be  con- 
sidered as  proportional  to  their  sines  ;  so  that  thn 
deviation  may  be  expressed  by  (/*/*-  r)  or  r 
{n  -  1).  If  the  angle  of  refraction  be  cx>nstant, 
the  deviation  produced  by  any  other  6ub(>tance 
whose  index  is  /i '  is  r  (/i'  -  1) .  Thus  the  refractive 
index  diminished  by  unity,  forms  a  convenient 
measure  of  the  refractive  power ;  for  it  shows 
what  alteration  a  substance  causes  in  the  direc- 
tion of  the  original  ray.  In  the  optical  formulto 
for  the  foci  of  lenses,  this  quantity  is  an  im- 
portant factor;  and  in  lonaea  oi  the  same 
curvature,  but  of  different  media,  the  degree  of 
conyergenoe  or  divergence   given  to  the  rays 
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Tuies  dirMtl;r  •"  ^^^  rafraotive  pover. 
mnEt  be  remeinbered,  tliatOi  —  1)  is  a  nu 
the  mtrmetiOB,  odIj  when  the  angUa  of  iacidence 
anil  refraotion  are  very  small,  as  they  usoallj 
are  in  different  fornu  of  leiuea.  Therefore, 
when  applied  to  prising,  in  irhioh  the  angles  are 
of  considerable  magnitude,  it  will  giie  a  result 
wMoh  13  slightly  in  error. 

Hence,  Uie  refracCire  index  diminuhed  bj 
unity,  fonos  the  oboeJ  meaeute  of  the  refraotlTe 
power  of  asabetoiice  :  itia  a  oonventent  approxi- 
mate value,  whioh  ie  in  f^eoeral  sufficiently  near 
the  truth,  but  whioh  abould  not  be  used  fo 
porposaa  of  companson,  when  the  angles  o 
incidence  and  refraotion  are  large. 

When  a  ray  of  light  is  refracted  by  a  trans- 
parent Bubstfrnce,  Iho  various  oooatituent  colour 
are  sorted  out  and  arranged  in  the  orderof  their 
refrangibility.  Violet  enffera  the  moat  devia- 
tion, and  occupies  one  extremity  of  the  epeo- 
tram  ;  while  red,  being  least  affected,  oooupies 
the  oUier  end.  There  is  a  distinct  value  of  /i  for 
each  of  the  different  culoum;  but  in  obtaiiuaj 
a  measure  of  the  refractive  poirer,  we  must  fint 
the  index  of  the  middle  ray  between  the  violet 
and  red  extremities.  This,  under  the  same  oon- 
ditioQS  aa  before  assumed,  is  equal  to  the  half 
snm  of  the  red  and  violet  indices. 

If  /I.  be  the  violet  index,  then  for  a  small 
refraotlTe  angle  r  the  deviation  of  the  violet  ray 
iaV  (fi«  —  1).  Similarly,  the  deviation  of  the  red 
ray  is  r  (jir  — 1).  Now  the  difierenoe  of  those 
deviationai  or  r  Iji,  -;vj  shows  the  angular  space 
over  wUoli  the  colours  are  spread;  henue  it  is 
called  tlie  dispersion  of  the  substance,  and  is 
nmallf  denote  by  the  symbol  dp.  In  order 
that  ve  may  compare  the  dispersions  of  any 
two  snbitanoea,  we  mnst  refer  them  to  the  same 
mean  refraction ;  or,  what  is  the  same  thing,  ws 
mnst  find  what  proportion  the  dispersion  bears 
to  the  mean  rSraction  of  each.      This  is,  of 

-  cinme,  determined  by  dividing  the  disperaion  by 

-  the  mean  refraotion ;  and  the  numbois  thus  ub- 
t^ied,  Me  the  diipemvi  poitwi  of  the  refpeotive' 
cabstanoes;  for  they  show  oomparatiTely,  the 
effect  which  each  has  in  separating  the  extremes 
ot  Uie  spootram,  when  the  mean  deviation  is 

.  constant. 

'nieee  expresuons  are  onl^  approximately 
eorrect,  for  the  same  assumption  is  made  as  In 
theoaae  of  wfraotion.  The  moan  of  theextreme 
indices  is  not  aocurately  the  index  of  the  mean 
or  middle  ray  of  the  speotrnm ;  but  this  matter 
will  be  treated  in  detail  in  a  snccoeding  paper. 

For  the  present  it  will  be  sufficient  to  assume 
that  the  meaauie  of  the  dispersive  power  is 
.— i*-  ,  where  u  is  tho  mean  of  the  extreme  in- 
4iaeB  and  d)i  their  difference. 

There  is  another  point  whioh  it  may  be  oon- 
Tcnient  to  mention  here,  and  this  is,  that  with 
small  angles,  the  deviation  is  proportional  to 
the  retracting  angle  of  the  prism,  when  the 
refractive  power  is  constant.  As  an  ilinstratian, 
take  the  tormola  for  the  prinoipal  focal  length 
of  a  double  convex  lens.  Then,  considering  the 
half-section  of  the  lens  as  a  prism,  the  sum  of 
the  re<nprooala  of  the  radii,  may  be  regarded  as 
a  meaaoie  of  the  magnitude  of  the  refracting 
oagla ;  and  the  reciprooal  of  the  principal  focus, 
ai  a  measure  of  the  angle  of  deviation.  Oon- 
■sqoently,  when  (/t  -  li  is  constant,  the  latter 

•  .quantity  is  proportiona!  to  the  former.  " 

The  next  question  that  arises  is— how  are  the 
different  values  of  the  refractive  indices  to  be 
aaoertuned  ?  For  the  spectmm  colours  are  not 
tin—^  Imt  bands  of  varying  widtli,  and  with  no 
well>defl&ed  boundary.  It  might  thus  seem  a 
matter  ot  some  difflcalty  to  decide  npon  the 
exact  point,  from  which  the  deviation  for  any 

SiarticulaT  colour  should  be  measured.  ""'' 
Drtnoatoly,  there  exist  in  the  apooti 
number  of  dork  lines,  crossing  it  at  irregular 
intervals,  but  having  definite,  fixed  po^ti — 
A  well-defined  line  is  found  in  each  of 
eolonrsd  spaces ;  and  the  refractive  index  of  a 
ray,  occupying  the  same  position  as  one  of  these 
lines,  is  taken  aa  the  index   of   the 


index  in  U 


ntliaron 


angle  ct  least  2nlatloD.iifi  =  dn.  (^^-  )  i*  forveiT 


colour  in  which  this  line  is  situated.  Fraun- 
bofer,  the  celebrated  Creiman  optician,  was  thi 
first  Co  employ  this  system  ot  measurement ;  and 
for  ooDvenienee  of  reference,  he  named  the  prin- 
cipal lines  in  alphabetical  order,  commencing 
from  the  red  or  least  refrangible  end  of  the 
spectrum.  Thus,  line  A  ia  near  the  lower  end, 
and  B  about  the  middle  of  the  red  portion ;  C 

leor  the  junction  of  the  red  and  orange  spaces; 

)  is  in  the  orange  yellow,  E  in  the  yellowish 
green,  and  P  near  the  lower  end  of  the  blue  or 
greenish  blue  ;  Q  is  in  the  indigo,  and  H.  in  the 
violet.  The  refractive  indices  are  generally 
oalculated  for  either  five  or  seven  of  these  lines, 
that  ia  from  C  to  G,  or  from  B  to  H.  Fraun- 
bofer  determined  the  indices  for  the  IJnea  B  to 
H  for  ten  different  media  :  a.  copy  of  this  table 
is  given  below,  and  I  have  subjoined  the  indices 
for  the  lines  C  to  O  for  some  of  Chance's  glasses. 
This  latter  information  was  sent  to  the  oorre- 
spondence  pages  of  this  journal,  by  someone, 
whose  name  I  cannot  at  present  remember ;  bnt 
it  is  much  to  be  desired  that  others  would 
imitate  his  example,  and  send  similar  partiou- 
lars  of  other  kinds  of    glass,    whioh   ara    in 


g  optic: 


200ft.  a  minute  for  three-ijiiarten  of  an  lioar.  In 
the  sketch  A  u  the  baliooD,  B  the  rudder,  C  tiu 
Flantf  battery,  B  the  Ttouv^  motor,  and  F  the 

A>  it  is  impossible  at  the  Palais  de  1' In- 
dustrie to  leave  (he  atroatat  fees,  it  is  provided 
with  a  light  cord  having  a  ring  at  one  end  vhicb 
slides  over  an  iron  wire  stretch^  between  the  tvo 
oppoaile  galleries.  M.  Tiaaandier  recently  deaciibed 
in  a  note  to  the  Academy  the  practical  resclta  he 
has  obtained.  In  the  course  ot  this  eommiinicatioa 
he  stated  that  be  bad  meaauced  the  work  dona  by 
the  llttte  motor  in  the  aimpleat  manner,  by  ascertain- 
ing its  lifting  power.  With  a  aiugle  battery  and  a 
■peed  of  five  revelations  per  second,  the  work  dOM 
was  equivalent  to  -G5  toot-pcondi.  With  twe 
batteries  and  twelve  levolntiona  it  was  3  03  foet 
lunda,  and  with  three  batteries  it  reached  7*11 
ot-ponuds.  Under  actual conditiDni  an  el«<<riwl 
_otor  developing  aii  hoise-power  could  be  mail 
with  a  weight  oteeOlb.,  with  19B01b.  of  battaty.  B 
would  be  aasv  to  raise  this  hi  an  elongated  aSmW 
ot  106,000  cubic  teet  capaci^  filled  with  hydnM 
similar  to  those  experimented  with  in  I8n  talL 
Oiffard  and  In  1872  by  H.  Dupuy  da  LAu*.  BlA 
a  balloon  would  be  ISIft.  long  and  14tt.  in  MaMaig 
in  the  middle,  and  ita  awnoiional  foroa  would  kl 
7,7001b.    The  weight  (without  motor  and  batter) 


F&ir.vHOFEfi'a  Table  of  BaFBUXiTB  laniOES. 


Kamaot  BetiacliDg' 


ullttat  each  ot  the  dllleient  Colour  Llnee. 


J_£. 


From  Ibis  table  ft  is  obvions,  that  different 
Bubstancea  produce  spectra,  varying  very  mnoh 
in  their  extent  and  internal  proportions.  We 
may  take  the  difference  between  the  numerical 
values  of  B  and  H,  as  showing  the  comparative 
length  of  the  spectrum;  and  the  difference 
'     ween  any  two  consecntive  lettera,  as  tbepro- 

'tionof  space  allotted  to  any  particular  oolonr. 

the  case  of  water  and  flint-glass,  the  dif- 
f  srence  of  B  and  H  for  the  latter,  is  abont  three 
times  that  of  the  same  letters  for  the  former,  so 
that  it  will  produce  a  spectrum  three  Umes  as 
long- 

{To  U  emiiaued.] 


ballast  2,200Ib.    In  ca]mwesll__ 

should  have  a  speed  ot  from  12  to  IS  t^le*  ■ 
-'  '-  ourrenta  ita  coarse  ocold  be  directed  to  i 

extent.    Evidently  the  time  during  wUd 

tbe  battery  would  last  Is  very  short,  but  ladl  a 
balloon  might  be  of  neat  valns  for  pupoee*  of  a- 
psrimsnt.  So  far  M.  Tissandlcr,  and  it  wUl  bi 
evident  at  once  that,  in  the  at  premt  exttMady 
tmlikely  event  ot  power  being  applied  to  belloiBt, 
tbe  TtouT  j  motor  could  not  compete  with  steam. 


TBOVTE'S     ELECTRIC  HOTOB 
APPLIED  TO  A  BALLOOH. 


t«th< 


lac  the  propuluon  and  steering  of  balloooa,  is  ex- 
tracted from  Bngimtring.  The  visitor  to  the  FarL 
Elaotiical  Exhibition  will  see,  above  the  nave,  aac. 
travelliag  to  and  fro  between  the  gallariea,  the 
lol  of  a  ballonn  of  an  elongated  egg-abape,  —^"- 
...  icalBuds,  Thia  litUs  aerostat  ia  lift.  6in. 
and  4ft.  3in.  in  diameter  in  the  centre.  It  i 
capacity  of  about  7S  cubic  feet,  and,  flUed 
hydrogen,  poaseesea  a  lifting  power  ot  I'llb.  The 
annexed  uetch,  indicates  the  general  arrangement. 


A  COKPACT  BAITEKT. 

THE  dariduata  in  a  galvanic  battery  mu  I* 
briefly  stated  as  oompaotnets  and  abilitj  la 


briaflystated ^ . 

produce  a  sbong  and  constant  eunent  of  electrioitj, 
cbeaidy,  without  grnng  ont  poisonous  or  oeirMin 
fumes.  The  form  of  battery  described  bslov  ww 
designed  to  cheaply  overoaroe  sane  ot  the  atuK?- 
ances  commonly  attendant  npon  the  uae  ot  Isij* 
or  intfiue  batt^ies  aa  well  aa  to  eoonomiss  nut 
and  labour  of  maintatDaa.  loFig.  2,  i,is«Mt 
ot  copper,  about  ei|riiteen  inchei  long  and  ten-aad- 
a-half  inchM  in  width,  bent  U-shape  lengthaiM 
and  provided  with  a  thoct  copper  strap  ocear.si 
a.  B,  Fig.  2,  Is  «  strip  otdnc,  about  flHeaDiDdM 
long  aud  tour  uid  thiee-quaiter  inohea  wide.  Us 
flannel  envdopa,  0,  Is  made  ot  one  ^sea,  As 
inchea  wide  and  twcDtr-onc  indua  loug,  doubM 
npon  itself  and  atitohcd  togstbsr  ftt  ftaH  /,  SOM 
to  snugly  envdop  tbe  sine  plate,  b  •etansq 
the  battery,  the  ocppac  is  coated  thickly  wi&  a 
pasta  of  ealcined  lampblack  and  dlhtle  enlffauiis 
add :  the  plate  ot  sbc  is  fitted  into  tbe  titilk 
envelope,  jnevioasty  moistened  with  dUute  s«l> 
phoric  add,  and  this  in  turn  is  put  into  the  oopfar, 
so  that  the  cloth  projects  as  inch  o — 


a>A(f>-l)-%scthatiri 


Tbe  IVouvv  motor  weighs  only  ■483tb.,  and  is 
driven  by  a  current  from  a  Plants  battery  weigh- 
ing 2-8eIb.  The  power  it  transmitted  to  a  van 
li^t  two-bladed  tcrew,  I5-75in.  in  diaraeter,  which 
makes  6^  revolutions  per  second,  and  wluch  in  still 
Ur  gives  to  the  balloon  a  oonstant  speed  of  nearly 


together  In  a  wooden  frame  or  oasa,  with  a  rinst  <■ 
paper  saturated  with  paraffin  betwecai  eMh.  m 
shown  in  Fig,  1.  The  plates  uiu  then  joined  la 
aeries— the  riuc  ot  one  with  the  oepptKit  the  ati^ 
aod  so  on~4be  ears,  ■  and  i.  Fig.  2,  teniae  fw 
connections.  The  tube,  P  F,  Fig.  1,  la  madeel 
glass,  or  of  pieces  ot  glaia  tuUng  j<diiad  byvd- 
eaniaed  rubber  tubing,  and   is  connseted  with  a 


meuBH  moHAMio  and  wobld  otBoaaKMs  Sc  »n. 


n 


t  KjMit,  oi  one  oghteeath  of  tha 

„         _  , . ti  IsDRth  of  the  bu«-Ilne.    Set  oft  the  length 

If  Uqldd  from  the  ttMrroir  cm  be  contndled    of  the  gnttu  ■tiinge  on  the  flnt  tu^ooI,  ejid  draw 
1  atop-eooki  at  E    and  T.     The  battery  fa    the  diagonal ;  trom  the  point  where  the  duigonal 


i«daefollairi:  ITte  luuei  i  lAi,  D,  hating  been    atrikea  the  lacond  line,  draw  the  flnt  hoiiiontftl 
with  a  Bolntion  of  Qme-qnartert  of  a  pound    and  from  it  draw  the  eeoond  diagonal,  and  ao  on  to 

□  of  tpating : 


hree-qnam.. 

and  abont  one  pound  of    the  fall  «xtcDt  reqnired. 

'*    Mop-oook,       Theiecolt  iaa  peifact  gndoation 


opened,  and  uke  aolntlaii  allowed  to  trlokle  and  ehonld  it  be  reqnired  to  laj  ont  a  our* e  that 
r  upon  and  down  thiign^  the  oioQienTdopei,  ihall  havea  uniform  ratio  of  iooreiae,  itoanbe 
ios  at  the  bottom  into  a  leadtn  or  enarnellwd 
The  battel;  thne  airai^ed  derdope  a  oon< 
ible  cleotiomoliTe  fMoa,  and,  when  Qie 
roirls  properij  adjiuted,  ii  nmariublv  oon- 
Shonld  it  become  cloned  up  with  chrome 
(and  thli  doai  not  oftenbappen),  or  when  it 
required  for  nee.  It  oan  b«  oleaned  without 
UMctiDK  it  b;  allcwing  warm  water,  instead 
laolulicai,  to  flotr through  the  pipe,  PP.  The 
latei  can  be  eaai^  taken  ont  without  remOT- 
loeorelopet.  A  battery  of  thii  kind  of  one 
red  cella  ea«  be  pat  np  in  a  box  three  feet 
one  foot  wide,  and  two  feat  deep.  It  can  be 
tooafiDgleiMemur,  and  will  prodnce  a  T«ry 
ro  light— ffl!ien(^  jlmeriam. 


his  own  waj  (which  may  be  done  In  Yarions  forma 
andininSnlteproportioD),  rather  than  to  follow  on 

Another  apphoaUon,  and  one  more  nearlT  inter- 
esting the  macbiaiat,  is  ebown  applied  in  Fig.  IS. 
Let  it  be  required  to  so  proportion  the  eone-pullej* 
of  a  lathe  that  the  epeeds  shall  -nrj  in  the  same 
ratio :  that  is,  if  the  speed  with  the  belt  o~  "~~ 


two-tbirda  aa  faat  on  the  third  pulley  as  when  on 
the  aeooud,  and  whsn  on  the  fourth  two-thirds  aa 
-    -  '  the  third. 


very  oompUcated  problem  to  aolTebyarithmetio; 
but  aaaume  the  proportion  is  68  to  9S,  to  settle  the 
Bpeeda  by  dgnring  them  out  might  nqoire  a  good 
dasl  of  Ume,  and  a.  deal  of  a  mathenutiwan.  Sy 
ths  giaphic  matbod,  no  matter  whatthe  nci^ioTtion 
or  miat  the  fractiona,  the  aalulion  is  equally  ample. 

To  be«in,  the  atadeut  moat  poaeeaa  himaelf  of  Ue 
fact  that  tha  length  of  a  Una  may  rspreaant  a  non- 
ber.  That  la,  a  Bne  one  inch  long  m»  reioeeant 
16,  in  whidL  caee  the  nnit  U  l'l6thof  anini^ 
With  this  as  a  unit,  a  line  one  and  ooe-h^  inahw 
long  wonld  represent  24,  one  two  inches  long,  S2, 
etc.  Or,  the  unit  might  be  the  one-hnndreAh  of 
an  iadb ;  then  lin.  wonld  cepresant  100,  IJin.  13S, 
2in.  200  which  may  be  feet,  poimda,  OfKTolutiou. 
Having  mastered  the  atwve  principle,  aaeome  the 
lathe  spindle  to  make  380  revolnUona  in  a  minnte 
at  Italasteetapeed,  tohaTsafoar.«t^ooQe,  and  to 
•nn  in  apeed  as  S8  to  96. 

iMaw  the  baae-line  A  B  96  units.  That  is,  if  yon 
hare  room,  make  a  line  211n.  long,  which  wHl 
npresent  m  with  )ln.  as  unit.  Now,  with  A  as  a 
Btaiting-pofait,  nusame  'off  68  nnita  to  0.  Prom 
Bond  C  draw  the  two  vartleali.  Meaanrenpfrom 
the  base-line  B  with  any  connnieut  onlt,  380.  Hie 
unit  in  this  oaee  may  bel-20in.,  or  l-32In.,  andSSO 
with  I-32in.  as  a  nnit  would  be  lljin.  Draw  the 
diagonal  D  A,  and  where  tha  diagonal  croeeea  the 
line  0  draw  the  flret  horizontal,  and  aa  many  timei 
as  l-32in.  is  WBtained  in  the  distance  from  B  toE, 
BO  many  rerolutions  will  the  apindla  need  to  make 
when  the  belt  is  on  the  eeoond  pulley.  In  Uke 
manner  can  the  two  other  speeds  be  obtained 
by  drawing  the  other  diagooals  and  hoxlsantals 
B,  T,  a. 

If  the  lathe  is  to  hare  a  b^bkgeai,  the  otherfom 
speeds  oao  be  obtained  br  ocntmniiig  the  dlagenal 
and  horizontal  lines,  and  the  proportion  of  theW^ 
gear  be  determined  by  diTidrng  the  speed  of  the 


OECSAHICAL    SBAWZHG— TL* 

By  Paor.  Johh  E.  Sw^mt, 
{Cmlitmedjromp.  33.) 
MMtn«  or    Dlmlnlahtny   any  J>fst«i)a« 
»   nzed    Satlo— Proportionliir   done 
Ueya. 

'OTHEB  form  of  diagram  for  solving  prob- 
lems, and  a  vary  dsoIqI  ooe,  thoogh  not  of 
ent  BimlicatioD,  is  abown  in  Tig.  18.  It  showi 
kod  ol  Increaaiiigor  i<imini«hiT^  uiy  diatanae, 
t  nunbor  by  a  Axed  r«tio.  T&tt  is,  it  it  be 
red  to  lay  ant  a  ahoot  for  a  watw-whael  SOin. 
•o  that,  in  ea<ii  inch  of  its  length,  its  oapa- 
2ionld  increaaa  one-tweotieth  ofitseU.  TttaX 
it  was  20iti.  broad  at  ttkS  begiuoiiig  and  2Un. 
>  toA  of  tha  first  inch,  to  oontinne  tha  sane 
lae  it  most  be  22>/aoln-  it  the  sewnd  Inch,  and 
,  whioh  would  oompKoat*  llgnrea  qnite  ezten- 
-  by  thstime  the  SOtfa  ineh  is  reached.  Or,  oo 
tbw  band,  if  it  be  reqoired  to  redoes  a  Uung 
tanoe  by  eoeoaasiTe  step*,  at  a  given  propor- 
this  is  equally  antUoabte,  and  it  would  be 
noM  difBcnlt  to  Qanie.  This  is  tha  form  in 
1  Kg.  18  is  Bndiad,  that  is,  tha  laying  off  ol 
spa  or  bets  of  a  guitar.  A  •tringin  tnob 
toyrodoca  amosiGal  tone  will,  when 


1  cBA-aigbtMnth  of  its  length,  nve  a  note  done  by  takioK  the  spaoings  so  found  and  applying 

laU-tooB   mgher;   and  when  rednoed  one-  them  m  sncceaaioo  to  a  sojee  of  wticaTluiea, 

aenth  of  the  remaining  eevtmtaen-sighteenths  anaoed  aqnid^tant,  or  to  a  aeriee  of  radial  line* 

la  bait-tone  higher  still.    To  make  drvernng  from  a  centre.    The  itndant  is  advised 

'^  dnw  tte  baaa-Une  36in.  tong,  or  tomakaaaappHeationolbothotthuesn^eittcau. 


Buifv,  M  uuaugH  ui  uw,  oiTioe  u»  am  speea  i^ 
the  sixth  slower.  The  ratio  I  bftve  given  of  68  to 
96  is  not  a  proper  one  for  a  fonr-itep  cone,  and 
probably  not  the  bett  for  a  ava-itap  oone,  and  It 
not  given  tor  tha  (tndcaikt  to  follow.  Ja  faat,  ha 
ahoiua  by  all  means  nia  lODie  other  flgam  than  ttia 
oneelhaTa  used. 
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aasarmc  news. 
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:-;  iz.:— I'll  xs-rL  x^-.ju.-* 

— .        -»  ,—  ^ ■  - ~       IT    -  ^      y»'  *  «—  «  »  -  •  .    ^»  ■ 

l:.  rj  M  ee  ^-fi^'r  :>;irhood  to  like  iw 

in-     X 


Ir.  Ia-t^  -z_i  r  T   ;-.I:»rrt  hare  been  STirsfd 


Ts  "t  -be  iiT  eiA.<«es  at  the  3Ii«b 
-*   »-.?  -*"•  1-  rf  the  eveninsr  clisw, 


:%_;  Tr_i^   -.J^r  -Ji-   .-^rare  cf  Ppof.  E.br.U 

^j""—  ^   .  ac:ju.  »•—  --T- T^jil  J  lAk-r  a  prominent  posirii* 

^  S  ■    -  «=-":i.r«"  :ir  .Zjc-=ir.:=j3  •:•£  thv  kind.      It  Luj 

.    _   -rr-  ---- r^    1.^    *  1-rw  dttiwin^-oUss   looit.  i 

-. :-  -  r---    "  nil  :r  s»ii-a  ind  fpeciineBs,  a  labonx^ 

■-— .    --    -■  -T-»!^i=-r   t^-  »  ?a*Il  "well- stocked  worjccw 

.   -"   ■—•':-  r-  r*  ii'  i^j*  ci  irjoxatus   -wtU  be  msde  r^ 

-     -      "^  '^  ,-  '-^j:  ▼  rcsfz-  sr  1  1-  experimental  componni 

_  ^i-r==  iii  T:^_z::i':::lir  bc-iler,  which,  bssir 

"j"^   ^■"  ^' -^^   -ic  r.:;"i:^--  :•:-:!?,  is  intended  to  "srrN 

...     .',  T-!  ..--  -  "  '•  ~-^  i.c  si?f lying  current  to  elcrL-i. 

_»     /^  ,,  -z:-*.  iZ  £  : .  r  :•■  -".r .  .1:^ «•  thv  clocks  thrc r.i-l..-.: 

_    "rr  :  -TJ.     '■'^"ii-:-  c:aapletc?d,    the   depar- 

•  -    zi-s::  =.-■--■  T-—  "-^"•.•--:  "^^-'■^^E  t2,0'>:)  and  -Jiii'  • 

r    :.  _:r    rriz.:   sjAir  i'T  tho   lirst    scsmod    bj  :i.- 

_t    ...  -    '•  r-i-^I-sr   -'-^  ■=■'"■*.  J^^  fees,   whiih  ie  i' 

=   •—  T    1  ii?  i-Tr  1"=".  "sill  be  especially  so  in  it* 

'"     .--•--■  . — :  ~_«  .jA?c«j.  irtisAn*  and   teacher?  in  cs* 

•'-       -^*  rr::.'urf  s^- -'-■-= -*^^  admitted  to  the  lectTCt' 

-•"     •■"  u  T--^::-:  -i  -'i-  i-.:'.ingg  ptr  term. 

•.. .    •«    .  -*  -   • 

.«•-  — -  TSi  fT^'-->Ar->r.  for  the  Gilchrist  Schnu:- 
-:-rsw  *:  ITniversirr  College.  London,  will  -^ 
..  .1  -Liii  re  AT  on  Srp:.  -S.     \Vc  give  paniuiLu.' 

.......  -£  lie*  scholarships  el^wkett?. 


r^-f  C'llfSP?  of  Science  and  Arte  at-  Gla<^ir 

2:^  -  ad  xmmenccd  its  first  session  under  its 

;._.  r  :^>:r::incii.  and  its  future  suceesji  may  bi 

^.i^ii  :y  the  results   of  the   past.     In  geo* 

cv-T'-il  sccLanieal,  and  building  constructka 

^  v—^-.  r?  rrr  cent,  of  the  students  pa^scU  «: 

^b-  ..fic  jCat  examination,  44  per  cent,  gainisg 

r-<^-uu»  wrdticates.     In  thooretioal  and  ^ 

■iL*:d  xf.'iAri,'*  !>0  per  cent,  passed,  with  41  ?« 

:«:i.   ir«:-ela«s.     In  steam,   all  the   stndfitt 

7:&s«^  *• .'  per  cent,  being  first-daas.    In  eke- 

i:**  -'.r:*    ^  Try  iri 'magnetism,  there  were  94  per  cett. 

"^  '•'     .1  TA»f^  '-■  being  first-class.     Results  such t« 

:  ::,-i-  J*    .j,^.;^,  *rtf4k  for  themselves.      We  nnderstani 

ULi:  Z2ri  Friscipal,  Mr.  A.  Jamieson,  will  »tut 

i  clikstf  fwT  *'  electrical  engineering  '*  this  vister. 

:h;>  cp^iing  lecture  being  given  on  Oot.  3. 


••    »•  V 
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mHQrUBR  MStmAinO  AMD  WOMJ)  OT  SOIKNCE:  Ko.  861. 


leetnre  will  be  dellrercd  hj  Ur.  Hugfa  Clements 
OD  Sept.  W. 

Kmstb.  IiOn^msng  bare  i«aued  a  popular 
editiiin  of  Ludj  Brasnoy's  "Voyage  of  the 
Sunbeain."  price  sixpence,  in  order  to  bring  it 
'within  KBcJi  of  all  for  'vhom  the  reoord  of 
bavel  in  foreign  Ittniln  has  anj  interaat. 

The  portfolio  of  dmiviiigii  and  doacriptionit  of 
liring  animalu  sent  oat  by  Mr.  Bolton,  of  New- 
limll-fitreet,  Binniiiu:1iu.ai,  for  Suptcinber,  in  fall 
f>f  iaC«re«t  to  t)ie  biologiat  and  mioioricopiat-  It 
eontaiiia  lli  plate*  and  dcscriptiooa  of  anlnml 
arganianu  innluding  Raph  idomonas  Renion, 
ConochiloB  voItox,  Diphnia  pnlex,  and 
Ceroaria,  and  one  plate  of  a  regetable  orgaoiim, 
SaciUaria  paradoia. 

The  rnpfl  between  the  rival  Hifety  biey- 
cles— the  "  Faeilo  "  and  the  "  Sun  Hodrlanet" 
— took  place  lant  week,  the  former  wianiog 
cssity  in  Ih.  o^m.  As.  fnr  23  miles,  acapital per- 
formance coDfiderio?  the  road  and  tha  weather. 
At  onetime  the  "Sun  and  Planet"  Was  SOD 
^rdi  or  BO  ahead,  and  there  is  no  danbt  the 
■* '  facile  "  won  by  the  ease  with  whioh  itH  rider 
■anno  anted  the  hillr^. 

Ut-  H.  S.  Ma.vim  hit'  patented  an  improTcd 
method  of  preparing'  carbons  for  cloatrioal  pur- 
poaes  (039,  1881.}  In  prat^tico  the  nnfiniihod 
<Mrt)Oii,  made  in  any  uri]tnary  manner,  is  treated 
tu  an  exhausted  receiver  provided  with  proper 
«teotricalGonncGtioii ;  a  current  of  electricity  in 
|kBB8ed  tbroDgh  it  to  expel  the  occluded  air  and 
.gaars,  which,  when  reloaded,  are'pumped from  the 
■eceiver,  after  which  pure  hydrooarbon  or  other 
caibonaceoDK  ffna  id  ailmitted,  otapreHsnreequal 
toabmit  Itn.  cf  mercnrr.  jVftcr  ihat  the  current 
im  increaaed,  rarrying  the  temperature  np  to  a 
'highpoint;  the  heal  dusaeiates  the  elemeuta  of 
tiie  gns.  and  the  carbon  set  free  is  dopoiiitod  in  a 
•tateofiine  xubdiTiaiou  in  the  pores  and  upon 
the  exterior  of  the  earban,  gradoaUy  r«dacing 
ita  rcaiatance  and  ihungiag  it4  illununatin)' 
capacity.  The  proeusH  is  useful  for  manufao- 
ti^ing-  lampH  of  a  Htnndiird  illaminatinK  power, 
the  process  boinj:  rarritd  nn  until  the  lijfht 
emitted  exactly  baUiuos  the  light  of  a  lamp 
>rhow  tcrminnlfl  am  inuintained  at  the  name 
{totential. 

It  ia  stated  tliat  the  ^Ie»irB.  Simaos  will  tight 
Itr.  D'Oyloy  Carle'.-  nuw  theatre  with  600  Swan 
4iioaade»cent  lamp^. 

The  Siemens  ploctria  rnilway  in  Paris  is  now 
■tatad  to  be  ao  Huccasciul  that  arrKngcmenta  will 
Iw  made  to  render  it  a  permanent  feature  of  the 
IFiench  capitaL  WheuthsnuTeltyof  Che  inven- 
tion has  eeaaed  to  attract  ruBlomers,  the  railway 
^rill  b«  on  itn  proper  footing  as  a  oommerciai 
Bpeoulation,  and  wc  sliall  then  be  able  to  judge 
<d  ita  real  ralue. 

S&,  'Willoughby  Smith  haring  made  aonie 
experiments  with  a  battery  coni.tmoled  on  M. 
Fanre's  plan,  eays  that  the  "potential  of  an 
ordinary  Grove  cell  in  1-91  volt,  and  36  snoh 
oella  are  neceswry  to  give  a  light  equal  to  2fl 
candles  by  roeunK  of  a  Swan's  or  other  incan- 
.desoent  lamp.  In  a  aocondary  battery  it  ia,  I 
believe,  impossible  to  obtain  a  higher  potonlial 
than  l-!!2  volt;  conseiiuently,  for  a  20-candle- 
.power  light,  3S  xccondary  batteries  would  be 
teqnired.  Therefore,  I  do  not  aaticipata  for 
tbesa  batterina  the  great  future  that  was 
■hadowed  forth  at  York." 

The  Electro -Technical  Sooiotr  of  Berlin  (Z'/w- 
troUeliHitrhfr-  I'erriii)  offers  a  prue  of  a  thousand 
mariu  (iihilUngs)  tor  the  best  essay  on  the  trans- 
miwion  of  power  by  electrioal  and  meohanical 
wwana,  which  must  bo  uent  in  before  the  Ist  of 


Applioatian  has  been  made  in  the  United 
Statei  for  a  patent  for  a  syBtem  of  sextuple 
telegraphy. 

:  the  City  and  Gnilds  Institnte 
.  -iftobcr  lUi,  those  on  electrioal 
•aatters,  which  are  under  the  charge  of  Profoisor 
Ayrton,  being  held  on  Monday,  Wednesday, 
and  Priday  evenings,  at  the  rooma  in  Gowper- 
jrtreet,  Finabary. 

It  Is  stated  that  the  rklloister  of  Agrianlture 
and  Oonmeroe  in  France  is  refusing  the 
permitt  for  the  introduction  into  France  of 
nea  maohinea  to  serve  as  models  for  oonatr 
nader  Frenoh  patents. 

,   hat!    devised  a   disintegrator 


which  ieparatea  xinc  blende  and  pyrites  ore  with 
great  nicety.  By  specific  gravity  this  cannot  be 
effected,  but  the  ditference  iu  the  cohesive  force 
of  the  two  minerabt  enablea  Mr.  BLittgenbsch  to 
crush  the  zinc  ore  to  a  fine  sand  and  leave  the 
pyrites  in  its  original  volume,  so  that  they  can 
tie  separated  by  a  sieve. 

The  Italian  Expedition  for  the  exploration  of 
the  Antarctic  Sean  leavea  Genoa  on  the  Drd  of 
October  for  Buenos  Ayres.  Lientenant  Bove, 
the  commander,  haa  already  left  for  that  city, 
in  order  to  mate  proparBtions,  and  ftome  of  the 

Cfeesora  who  are  to  take  charge  of  the  differeat 
□ches  of  work  are  at  preeent  residing  in 
South  Amerioa.  The  results  of  this  expedition 
will  ha  looked  for  with  much  interest,  tor 
although  we  know  something  of  the  Arctic 
regione,  the  Antarctic  are  at  present  compara- 
tively nnexplored,  the  only  regular  visitois  belag 
a  few  whaling  and  Beal-huntinx  veasela  from 
the  Atlantic  ports  of  the  United  SUtes. 

According  to  Prof.  Simony,  the  greatest  depth 
of  the  I<aka  of  Constance  is  276  metres,  that  of 
Lake  Leman  309  metres. 

Strychnine  affects  animals  difterentty  accord- 
ing to  the  state  they  are  in  as  regards  nutrition. 
Thus,  according  to  recent  experiments  by 
M- D«Iaunay,  the  same  dose  being  given  to  ularge 
and  vigorous  frog  as  to  a  small  weak  one,  the 
phenomeDa  of  poiaoniog  are  much  more  rapid 
and  intense  ia  the  former  [in  ca«e  of  recovery, 
it  recovers  more  quickly] .  A  ttog  always  well 
ted  is  much  more  seuBitiTe  than  one  thai  has 
tasted  several  week^i.  In  froga  the  right  aide  ia 
most  developed,  and  after  injection  of  etrychnino 
is  the  flrat  and  more  ^rravely  att'ected.  Of  two 
aimilar  frogs  receivinf-  the  samo  dose  of  stiyoh- 
uine,  but  one  of  which  has  been  walking  and 
leaping  half  an  hour,  this  one  is  sooner  and 
more  severely  affected.  The  name  holds  in 
general  for  exercise  ur  stimulation  of  any  part 
of  the  animal :  oud  a  frujr  forced  to  exercise 
after  poisonini;  is  sooner  atfectcd  than  another 
at  rest.  A  frog  suspended  by  the  hind-legs  is 
thrown  into  oonvulsinnq  by  a  given  doie  of 
strychnine  twenty  minutea  before  a  aimilar  frog 
hung  by  the  head,  and  receiving  the  same  dose, 
and  the  convulaioni  are  much  moro  violent.  Iff. 
Ddaunay  thinks  the  horizontal  ponition  may  be 
a  cause  of  death  in  persons  poisoned  by  atrych- 
nino,  and  suKgests  keeping  them  vertical  an 
better.  Again,  a  fpig  previously  weakened  by 
bleeding  ia  lees  rapidly  and  gravely  poisoned 
with  strychnine  than  one  that  ia  lutaet,  and 
blending  helpa  recovery.  Lmtly,  a  congested 
limb  is  more  sensitive  to  poiiioDing  than  one  not 
congested. 

A  Arm  of  maehine- makers  at  Leobcradotf, 
near  Vienna  (we  team  from  Ihc  Ihiitschi:  Ind. 
Zeiiimg),  ha?tahen  up  the  manufacture  of  ntenm- 
enginea  without  boilers,  according  to  Hock's 
patent.  In  this  aystem,  the  steam-furnace 
(so-called)  is  oloaed  on  oU  sides  to  the  atmosphere 
by  solid  fireproof  masonry,  and  steam  is  formed 
in  it  from  a  spray  of  water.  A  blaat  of  air  is 
sent  in  under  the  grate.  The  resnltiog  mixture  of 
steam  and  gases  cooled  by  the  water,  is  called 
^*  air-steam  ";  it  paaeea  to  the  engiiie  through  a 
sieve  system,  which  keeps  back  dust,  Ao.  There 
is  a  regulating  cylinder  behind  the  air-compres- 
sing pump;  it  is  connected  with  that  and  the 
atmosphere.'andbiLa  a  piaton  with  weighted  lever, 
which,  on  rising  with  exoeas  of  pressure,  shuts 
the  valve  of  the  pump  and  stops  the  blast. 
Water  ia  sprayed  in  the  comprcesor  to  keep  it 
ooci,  and  then  paaaea  to  the  furnace  for  fulter 
vaporiaatiou.  The  oonauroption  of  fuel  for  the 
■Dullest  (and  so  toast  economical}  engines  is 
stated  to  be  1  kilog  pec  effective  liorse-power 
per  hour.  Fuel  is  saved  in  virtue  of  the  com- 
bustion being  in  a  cloHedspace,  where  expansion 
of  air  oannot  occur ;  and  with  constant  volume 
of  fnntaoe,  the  tension  of  steam  must  increase. 
Another  advantago  alleged  ia  in  the  utilising  of 
the  gaaas  of  combustion  with  the  steam.  An 
Austrian  specialist  pronounces  the  mods  of 
vaporisation  to  be  without  riak  of  explosion. 

In  forty  OoTenimont  schoola  in  Saxony,  ob- 
servations have  lately  been  made  as  to  the  tem- 
perntnre,  carbonic  acid,  and  moisture  of  the  air 
with  different  kinds  of  heating — hot-water,  air, 
and  stovo.  It  ia  proved  that  air-heating  gives 
the  best  reanlta  ;  the  les^t  variation  of  temper- 
ature, mnoh  the  least  proportion  of  carbonic 
aoid  (as  measured  in  tbp  middle  of  the  room,  at 
the  lulght  of  a  table),  and  the  smallest  variation 
of  the  moisture.  The  ventilation  in  both  the 
other  syaleiai  wm  muetitfactoiT. 


The  evaporation  of  glycerine  haa  been  ween thr 
studied  by  U.  Couttolenc,  of  Amiens,  and  with 
the  following  results:  (!)  Aqueous  glycerine 
loses  its  water  after  five  hours'  heating  in  a 
water-bath  at  about  90".  (2)  The  evaporation 
of  the  glyeccine  then  continues  pretty  regularly 
at  the  rate  of  about  O'OOIIIT  gr.  per  square  oenti< 
metre  of  surface  and  par  hour.  (3)  This  evapora- 
tion diminishes  rapidly  with  lowering  of  tem- 
perature. (4)  The  evaporation  is  sensibly  pro- 
portional to  the  surface :  hence  it  increases 
rapidly  when  sand  ia  added.  (3)  Quantltiea  of 
water  put  into  the  glycerine  make  the  evapora- 
tion vary  ko,  [hut  to  a  greater  quantity  of  water 
correaponds  a  greater  quantity  of  glycerine 
carried  off ;  without,  however,  this  removal 
being  directly  proportional  to  the  Tolume  of 
water  added.  (6)  Thus,  an  exact  determination 
of  glycerine  cannot  he  made  by  desiccation  at 
this  temperature. 

According  to  the  Scittit'-Jic  Auicrtcvi,  Israe 
quantities  of  salmon  are  now  being  caught  in  Vae 
Columbia  Kiver,  Oregon,  by  means  of  a  waler- 
wheel,  in  a  sluice-way,  sweeping  within  a  foot 
of  the  bottom,  and  scooping  them  op  In  bnokets 
which  let  out  the  water  as  they  sscsnd.  The 
wheel  is  at  the  end  of  a  jetty  of  rocks  ;  this  pro- 
duces a  long  piece  of  alack  water,  whioh  the 
fish  take  advantage  of  in  large  numbers,  in 
going  up  the  river.  Bounding  tho  point,  they 
ru?h  into  the  slnlce-way  and  are  caught,  r&lsed, 
and  dropped  into  a  gutter,  leading  to  a  pen, 
where  they  remain  till  taken  to  be  canned.  Un- 
fortunately young  flsh  are  taken  withadolt  ones 
(which  alone  are  canned),  and  no  provision  is 
made  for  their  oaoape. 

The  galvanic  current  has  for  many  years  been 
applied KuoccBifulIy  in  quantitative  determination 
of  oopper,  lead,  cobalt,  nickel,  and  manganese. 
The  case  of  zinc  presents  peculiar  difflonlties, 
however,  and  none  of  tho  series  of  methods  pro- 
posed for  it  have  found  general  acceptuioe. 
From  a  paper  in  the  Jo  nmn/  ffir  TrsklUrhe  t'lumie, 
it  appears  that  llerr  Beinhsrdt  and  Or.  Ihle, 
have  succeeded,  oven  with  a  weak  current.  In 
getting  zinc,  in  a  form  well  suited  for  weighing, 
from  an  oxulate  solution.  They  chose  oxalic 
acid,  as  being  an  acid  easily  decomposed  by  the 
current,  and  not  formed  again  by  secondary 
action.  Since,  however,  oxalate  of  lino  oonld 
not  be  used  becauae  of  its  insolubility  in  water, 
they  had  rccourjje  to  the  soluble  potasaiiun 
double  sail. 

In  a  communication  to  tho  Paris  Academy, 
31.  Cmla,  of  the  Imperial  Obscrvalory  of  Rio, 
gives  the  reaults  of  observations  of  meteors  at 
that  place  from  the  2oth  to  the  30th  of  July 
last.  (Pbese  meteors  hare  leocivad  fnua  some 
astronomers  the  name  of  jfjuariia.)  The 
radiant  point  of  more  than  9U  per  cent,  was 
found  to  be  in  the  neighbourhood  of  Fomalhaut 
(about  .j-'i"  to  the  north) .  The  horary  averages 
increased  rapidly  between  the  evening  and 
morning  hours,  and  there  seems  to  have  been  a 
remarkable  increase  a  tittle  before  i^nnrise.  It 
is  inferred  that  the  stream  moves  in  opposite 
direction  to  the  earth  ;  the  rootoorB  at  that  lime 
entering  the  atmosphere  under  the  most  favour- 
able conditions  of  Telocity  and  visibility.  All 
those  seen  after  5  a.m.  especially,  were  vcn 
brilliant  and  swift.  These  latter  were  all 
sensibly  diapUced  in  the  plane  of  the  eoliptie. 

China  ink  is  known  to  consist  chiefly  of  lamp- 
black made  into  cakes  with  Home  binding 
material.  Dr.  I'recht,  of  Stasafurt,  says  tho 
lampblack  ia  got  by  burning  diSerent  oils,  with 
limited  access  of  air ;  the  quality  depending 
partly  on  tho  raw  materi  al,  partly  on  the  kind 
of  oven  used.  The  inferior  products  are  anpUed 
in  printinf;.  As  binding  material,  the  Chlneee 
often  use  the  sap  of  various  plants;  but  it  has 
been  ascertained  that  theblaok  ink  contains  only 
animal  gelatine  and  no  gum-arabic.  The  usual 
addition  of  camphor  and  muak  does  not  affect 
the  goodncsa  of  the  ink.  In  makiog  the  black 
ink,  the  drying  mixture  {which  ia  oomponnded 
oooording  to  precise  rules)  is  carefnlly  watched. 
Most  of  the  Chins  ink  sold  is  imported  from 
China  ;  but  some  German  houses  make  the  ink, 
and  of  excellent  quality.  China  ink,  used  in 
drawings  (which  ottcu  receive  water-colours), 
should  be  highly  insotublo  in  water.  It  is 
seldom  BO ;  but,  according  to  Dr.  Precht,  if 
bichromate  of  potaasinm  (say,  B  2  per  cent,  soln- 
tion)  be  used  inntead  of  water  in  the  nibbing 
process,  the  drawing,  after  one  or  two  bonnt' 
exposure  in  daylight,  beoomes  resistant  to 
water. 
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■vIa]^  JUld   I 

»ra>  ks.'v*  BO  Dot*  thu)  Tlmt  emrbodr  dma 
»1  nK.  ^-  V(«v  *  Awia  with  thu  littla  [iltlMiut  of  hu 
_:i  — ■ % .  .  w(u)li!  bod  J  o(  phyiicki !  KTla 


SSBATA  — SELENOaBAPHIOAL  — 

'  CTQXI  —  PBBIODa     or     S&TUSN'S 

&&.TEX.UTE8-A1I  SLEUENTABT  BE- 

STTTATIOK  ~  ECUP8SS— BEVELLINQ 

OXPOBS     FBAKSS— ZiONaiTUDE     OF 

TEE  aXTH— IDEWTIFn»a   70BSILB— 

i:.i::o.]-SEEisa  Utter  ]!)ic,l  (p.   12)  ill  print,  I 

notiw  two  or  'hrec  tTpograjiliical  errors  in  it,  luuh 

u  '-Piugdl"  for  "Paugul/'&c:  and  further  find 

•ut  either  the   compositor  or  I  un  responiible  for 

tii«  ipFeiraDCG  of  ttio   words  "  puttgraph  sciaii  " 

gikiib  eijbt  ii  intended. 

I  hirt  no  clue  to   the  identity  of  (ha  writer     ' 
letter  IjI>M;p.  13;;  hut  nrhDflTeihemar  be,  thendi 
h«  si  Til  ii  eiceUiint,  uid  I  would  certainlj 


iliiy's    iiupremion    tint  'he''hail    performt- . 

chiiuiiuiil  lefterdDtnuiii  at  all.  ^1  thii.  of 
ci'UiHe,  Horvud  it<  intended  pur|>08a  of  working  uji 
p<i|iuliir  aiiiBctullou  ;  and  wu  followed  by  a  paper 


that  wlial 

whatuTer  wni  true  was  sMuredly  not  naw;  and, 
mora  recently  (letter  IS17J,  Vol.  XXXIl..  p.  :HHi, 
invited  atteuliuo  to  the  rerenrohai  of  Profeisor 
Young,  of  Princotoii,  Now  Jeriey,  U.S.,  hj  which 
that  moit  able  phyiiciit  ahowail  eiaciiy  the  natun- 
and  HuurcB  of  the  fallacy  which  had  vitiated  the 
intvrpntatian  of  the  BpectroHcopio  appearauoei.  It 
is  novilleaa  ta  add  that  all  aorls  of  motives  were 
attributed  to  me  for  this  eiposurs;  but  m  I  pro- 
sume  that  "animoaity"  aud  "private  grudgea" 
ia  not  what  lawven  call  "acommon  form,"  ap- 

Slicable  to  all  who  ore  anxious  to  ledsem  acience- 
roin  ijuackery,  perhaps  those  hard  irorda  will  not 
be  applied  to  Profeuor  Dewur,  and  heuca  I  would 
urge  the  careful  perueal  of  hia  paper  in  its  entirety 
upon  everyone  who  may  enjoy  the  opportunily  of 
leading  it.  Meanwhile,  your  excellent  prieit  ot  it 
on  pp.  31,  32,  may  be  consulted  witli  advantage. 
Let  me  haatan  to  aaauic  "L."  {letter  I91SD,  p, 


«ii^;«l  in  the  merest  pnrposelesa  star-gazing.  I 
b.:»  -l^t  the  cnmrnunication  ot  "  a  Member  of  the 
£>!^ :  ^nphical  .Society"  will  bees  widely  read, 
acii  cjv.^niel  ai  carefully  followed  aa  they  deaerve 
tv  SA.  Hia  Kcmm' ndatiou  can  acarcely  tail, 
l£.-,-i:!L,  tr>  cr.cimtnd  it!4tf  to  tba  by-no-meana  tew 
Er.«MMr.n  ',f  fair  in.ttium*Dtal  power  whom  one  so 
IiviiK.*-j  L*ar«  tay,  "  I  ahould  be  ao  delighted  to 
•ir,  nL  v'.rk,  it  ar.uie  Ona  wnuld  only  auggeat  a 
Ltt ',f ','*(rviti-,n  that  would  l«ii»rful"i  and  I 
tr-..!*  **,!'  a>l  tur.h  wh'i  may  ruaii  bia  letter  will 
t-n  i^.;(i}.liip[V.I  that  they  liave  profltad  by  it,  by 
(A/TT..*./ '.It  it*  pr*a»pt.i  atraiffhtwaj. 

U.-.  M.i;a  'letter  I'f!';),  p.  1 1,  i«  perfectly  corroet 
»t^..:  ti.A  t'lp^'.rity  '.f  th<^  view  of  ;,  Cygiii 
•,tAMti.ivl  Ji  twiiiffl.t.  Ha  may,  tliough,  possibly 
La>«  Vvvirarily  fi'jrg'ittnn  tliat  tbfl  uinjrjr  part  of 
Dm  ':.:f.r.'..ity  '.(  w«iu;(  thin  star  with  a  rutractor  "t 
tkfi  «$Ar*.'.n  'J  hH,  f^Af*  ill  the  (act  that,  with 
nr.r.  an  .itnUulUKut,  thn  t-m-t  tall*  ah  a  coaa[>ieu- 
vwi-XrvAt-'jo  Tii,g^  ui'l,  M-UrkiictacmntMituaiid 
11m  r.s^  r.n([bteM,  jpata  iiiuluiliiiguialiablj  coii- 
bnrJirri  nib  .t. 

t  na-t  I  ,'..'■  »i4ik  »hat<iv>ir  t/i  damp  tho  ardour  of 
tl/  .V.--;.-.r,  'iiTry  UVf.,  p.  il>,  liiit  I  dntnwi 
•itMt  i  S..  V.  am  '.i.t,  x,ijt,l/M  ■■([iiinnaiici  in  iiie 

•■  •  '7-,:^  ■  »r.  .,■.•«  Hi  ■'.ntiug  wKiKh  SimiM 
«•*«!■.' .'r-T-.i  .^a.r,^ ..-.  :->!    Jl 'ih,  IfionA  HO  iii 

-.'.fl  "..<rt  'f.n  .l(*f-,i-..r„-.r-<  '  ».'(.  l..-r  'ir«nKn-[>e^l , 
wuf  *,:^_  V.  r..i.i.  .e^.-.-  ,^-/ ,„i,..h."  Willi 
•!i.'-H  y<   .T,..-j»/.        ■.«  •;.«.«■(  -.t  H;.''it_{  may' 


.-.    if*-.i7   '.f.    -'^    '.v.   -.J 

■jTv; 

..-  '.-,■./.*  -M  r-;  -J  '..■■» 

nO)  that  1  had  cartainly 
him  with  diacourteay.     I  am  not  a  pel 
remarkable  perapicocity,  and  quite  milsd  to  under- 
stand bia  diHicurty  in  the  way  in  which  he  origin- 
ally preaented  it.     Replying  to  it  now,  aa  restated 

.-_  .1. luding  lentencs  of  his  letter,  I  may  put 

uie  maimr  shortly,  thus:  If,  at  the  time  of  con- 
juuction,  the  Sun  is  more  than  IB"  20'  from  the 
Moon's  node  an  eclipse  is  impossible;  it  within 
15°  :in' it  must  take  place,  iM  Ken  from  lome  p,irl  of 
tic  Eiirth'i  lurfaee.  Between  these  limita  it  may 
or  may  not  occur  according  to  the  magnitudea  ol 
the  horizontal  patollaies.  and  apparent  angular 
diamelera  of  the  Sunaud  Moon,  aow,  I  have  jnat 
said  that  a  solar  eclipse  must  take  place,  it  the 
Moon  is  new,  within  l-^*"  20'  on  either  side  of  hei 
node ;  or  ia  at  that  time  situated  in  soma  part 
ot  an  arc  ot  longitude  of  30"  40',  bisected  by  her 
node.  Let  us  take  the  Mooa'a  Synodical  period 
at,  roughly,  '29J  days,  Uien,  during  that  perioil,  the 
Sun'a  mean  motion  in  Loogitude  is  20°  U',  and  the 
Moon's  uodeswill  hare  moved  some  rSl'baok wards, 
ao  that  the  Ijun'a  motion  with  reference  to  a  node  in 
one  lunstion  is  3D'  37'  or  loss  than  30°  liy.  Hence 
one  Solar  Eclipse  at  laaat  muit  oaaoT  near  each 
node  of  the  Moon'a  orbit,  and  there  most  be  at  leoat 
two  Solar  EcUpaea  every  year.  Should  oppontion 
take  pluco  in  or  very  near  one  of  the  Moon's  nodes, 
ilierc  must  be  a  central,  or  nearly  central,  Lonar 
Ectipiu  ;  and  two  Solar  Eclipses  may  occur  near  the 
oppotitu  node.  Siimonths  later,  at  Full  Moon,  the 
!iun  must  tMoear  the  other  node  ot  the  lunar  orbit, 
when  there  must  be  a  large  Lunar  Eclipse,  and 
tbara  inuy  be  two  more  Solar  Eclipses,  to  be  pos- 
sibly followed  by  a  single  one  'o\  lanaUoua  after 
tbia  last  Full  Moon.  Eeucu  ■•  L."  will  see  haw 
these  rim  Kclipaas  ot  the  Sun  and  two  of  the  Moon 
may  all  tako  iilaco  within  twelve  calendar  montha. 
I  would,  ill  GuiiDlusioii,  invite  particular  attention 
bi  thi>  wanla  which  I  have  italicised  above ;  because 
it  by  n<i  nieaiis  followa  that  any  sinsle  Eclipse  of 
the  Sun  will  bo  viJiible  from  the  Earth's  centre. 
'Jfiii  may  be  mmiii  ss  a  very  small  one  from  Siberia, 
and  kUhther  frurn  Turiu  del  Fuego. 

I  tiavB  I'l  roitfiMlu  my  thanks  to  my  numerous 
brothT.rfO'l'm  who  have  so  kiudly  given  me 
wiinklnaoii  Iheatibjcctot  bevelling  Oxford  frames : 
I  Ji»»B  u  ■mail  bru"  plane,  ^o^uethinB  like  that 
flffund  by  "IMkhind"  (letter  I'J^D'.  p.  4:1).  but  it 
waa  tb>i  ililficult;  of  iising  this  in  short  bevels  that 
flr«t  pf.mptod  m«  t..  put  mjt  query.  The  "  cham- 
Ui-£»in^'  at  "A.  N.  i^"  {letter  1W09,  aime 
pMK-,  ouu'l*  lu.i-Jiil.  I  shall  ask  to  aee  it  the 
iiiat  line  I  risit  n  t'rtl-aliop.  "  Joiner'a  "  notion. 
Wi  ".•:'.t'r  lUHltj.  iw-ms  a  B'Krl  one. 

■1(.B  folnraUy  obvioiw  aniwcr  to  qoery  41741 
'(..  I:,  i;  tbjt  Ih'i  Sun'-  dailv  motion  in  bmgitude 
.4  a,:r-  ripi'l  '*nl  thi  tir<t  ■iiffor-  noes  conseijuently 
grti,'j:t,  at  '■'••!  h*;[liiiiinit  lA  June  than  it  is  at 
V.e  e..'i  '.f  Jily.  It  "if.  K."  will  daacnbe  an 
li.ipw..  jr.^h  it*  awj'iT  axis  vertical,  and  eonceive 
'.i.ir.'.n  •',  b4  lb  tLn  lowM  f'>eu%  Mtd  the  I'Mth  to 
■itv.i,i^  '.till  R^ure  which  fa*  ha*  drawn ;  then  he 
will  v.  'i.1'.  in  ttVn'UuK  tt'Mt  aphdli'-n  t;  ptri- 
iAl.:;.,  '.i.v  f-uth  is,  to  pu!  it  is  L'^mnlj;  taahion, 
rvj:  f.i>  'l-.vii  Lill.  V.1  iii'.T»*ainj{  in  T*l'y;ily  as  she 
Ivti  V...  Tkit  v*lv:ity  '.I  this  1«  «ot  will  luffice 
V.'Att J  hft  siviB^litlL^  way  pi-t  perihelion  at  about 
*Jut  imi  rat*,  to  tiiat  the  Itan'a  longitude  will  n'3t 
•.^Ai-ii  ra'itt  rapidy  when  we  are  aLtoally  in  that 
yM.\.;-t..  hot  b'jW,  as  th«  Earth  trBvels  towanJa 
Af:.-i.if.i.,  Lia  nivilj  will  diminiib  :  but  it  will  not 
bsv<  attaiBitd  its  IcwMt  lal*  until  we  hara  actoollj  i 
iMvl  tL*  HSBt  at  wlkkk  wa  ai*  tarthar  nnorid  { 


from  oni  great  centre  of  light  and  haait.    Hmis 
the  discrepancy  which  has  puzzled  my  queiiat. 

Mr.  Hale  (query  447(j7,  p.  JS)  had  better  ti;  to 
pick  up  a  copy  ot  Mautell'a  "Medals  of  Crestkn," 
which  forma  an  excellent  introduction  to  palxon* 
tology  for  a,  be^oner.  In  aome  casea  local  worb 
have  been  pnbliahed  [like  Dixon's  "Geology  d 
Sussex")  in  which  the  fossils  there  toond  uc 
Uostrated  and  described.    If  your  correspondent 


volume  or  volnmss  in  which  it  is  treated  of.  Ths 
illustrations  of  theae  volumea  are  superb.  TWa 
is  no  other  name  for  them.  Ammonitea  in  the 
(fault  ore  a*  plentiful  as  blackberries  ;  as  a  visit  to 
Fulkestone  will  show  Mr.  H.  immediately. 
A  Fellow  of  the  Boynl  Aatronomloal  Boelatf. 

PI^TO. 

[19211.]— Mb.  DENNiKa  haa  sent  me  anothB 
dravring  of  Plato,  with  2G  spots.  It  is  daM 
Sept.  D^  1H81.  In  it  the  two  converging  strMta 
in  the  8.  W,  are  absent.  In  my  communicatiaa  of 
Aug.  22,  No.  H5T,  letter  19110.  p.  o94,  col.  line  17, 
these  converging  streaks  are  termed  the  aonth-wcil 
"ladder,"    it  ^ould    have  been    tha    louth-WESl 

bordci;"  Mr.  Denning  haa  given  them  cra- 
recUv  in  his  drawing  ot  Sept.  !',  ISSI,  iu  which 
tlie  eastemmoet  of  theRwo  streaks  uppeais  to  be  i.  ot 
the  middle  arm  of  the  trident.  Ou  his  drawiii 
""shed  inthe"B.-M.,"AuB.  19,1831,  Mr.  Ita- 
gives  two  spots  on  this  streak — one  near  the 
^r  of  Plato,  the  other  terminating  the  in- 
terior extremity  o(  the  streak.  Ou  April  14.  inTD, 
Mr.  Elger  obser<,-ed  the  streaks  of  Plato  which 
were  diapoaed  much  as  they  were  seen  by  Ur. 
Ueoning  on  Sept.  9,  l&Sl.  On  April  11,  li^TIl, 
spot  U  was  beyond  the  extreme  end  of  streak  < ; 
both  on  Aug.  12  and  Sept.  9,  18S1.  Ur.  Dennii^ 
gives  a  spot  at  the  extreme  end  of  the  streak.  Tim 
■uggeats  tbat  there  are  two  spots  on  the  middle 
arm  of  the  "  trideut,"  both  havinj;  been  aeeo  oi 
two  occaaiona  by  Mr.  Denning  with  his  lOin.  Csl- 
rer  reflector. 

May  I  ask  if  observers  with  large  apertnna 
above  lOin.  will  ascertain  the  number  of  spots  thef 
can  detect  upon  Plato  i  "W.  B.  Blrt 


L,  Leyspring -terrace,  Laytonstone, 
September  20. 


[19212,]— ReflTCIo  to  a  correipoudeut  wilt  be 
found  some  additional  particulan  of  the  light- 
draught  steamers.  But  Ifeor  that  there  ore  one  n 
two  items  of  interest  that  I  omitted :  one  ia  that  tha 
boiler  and  engines  were  so  arranged  that  whelhs 
loaded  or  light,  the  boat  stood  on  a  level  keel.  Ihii 


9  boiler  well  forward,  ■ 


,    that   t 


that  the  draught  a 


The  second  il 
iheet-bross  on  a  ateel  frame  was  used  up  to  the 
load  water  line,  above  it  wo*  of  sheet-atael  tinned. 
Longitudinal  stieugth  was  got  by  a  system  ot  steel 
lirder  construction.  As  showing  the  groat  streng^ 
[would  aaythal  oueof  theae  boats  on  oi        


^t  hung  up  on  a  sandbank,   when  fully  loaded, 

— "  --'  -ither  atraining  the  hull,   piping,  cr  iloinj 

.Tlyu  — 


withont  ei 

my  damage,  altfai^ugh  s 

ported  tor  about  two-thirds  ol 

ig  to  "  GtatiOD,"  on  looking  up  the  r 


C 


.sn 


ll-oif  be. 


lv  one-holt,''  there  if 


rifhed  :: 


i.'onveT  w  that  '.i  sqi:  e  inches  should  be  allowt^ 
feu  eoi-'h  circular  inch  L'U  the  pistci;  end  of  air  k;^ 
thsrefiire,  >ix  circclsr  inches  was  the  equival.-B' 
citb  Bteam  t.^  the  e-I  of  the  stroke.  The  miv:'- 
wasthat  i;  •'■-  ..'.:' be  stated  that  aa  tLecul-  n  w>> 
at  haU-ttrokf.  we  ti-.tiuld.  theTef<.->re.  calculate  si 
havinz  bat  three  eirculiiT  inches  e.[uiva1eut  to  de^l 
with,  for  which  tt<?  iS  to  .jl  i<]uare  inches  wenld 
Ik  in  exe<sa  of  the  area  by  the  nil^.  With  ste.uc 
to  end  of  stroke,  i:  (h»uld  be.  ns  stated  by  him.  :•> 
iqoare  inches.  I  think  it  would  K>  uerhara  (aaiff 
in  restate  the  rale  a*  l.-'Uows  :  Mnltiply  the  tun 
by  the  stroke  of  cylinders  in  incbo»  :  of'  this  ]>rc- 
duct.  take  a  ptopL:tt:~n  equivalent  to  the  point  of 
i:at-oft  tif  thecut-cll  be  two-thinla,  then  take  Ihil 
nroportioa  ot  the  pr.viuct^  and  for  each  inch  of  the 
rtmaiuder  of  Ihe'dcM  product  allow  Ij  «i|uue 
inches  of  heating  surface.  In  model-work,  il  i» 
-ufBciently  exact  i^  coniider  tubes  as  equivalent  ta 
iat  horii.'Utal  lurface,  aa  the  fum.ice-area  is  ss 
srgelr  in  eioeas  ot  the  pn>[V<rti;n  that  wouldbe 
Jlowed  for  a  lar^  Blnm-botler  that  it  makse  up 
iot  ths  diSaisBoe  m  the  cAeetiTe  tubc-anrfaea. 
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SATBIXIIBS    OP    SATTTRN-JtrpITBa 
—SLAMB. 

[19213.]— TttB  apparmt  major  anci  ninor  tami- 
.iBB  of  tha  due  of  Sfttum,  of  the  nuter  rim  of  the 
iag^  aod  of^the  eUlpse*  denribed  by  the  fiTe  inner 


ataOilM,  will  bo 

— 

1S81.        Oot 

16. 

Not.  6. 

Jbe 98 

no 

9!)      9 

Snceladiu   397 

13-2 

39-9    la 

[>thyi    ..  *9-2 

lS-3 

20-9 

83-2    20 

The  aatallites  movn  in  thoir  appuent  orbita  ii 
he  direction  of  rtepceiHiDg  position- angles,  SDC 
rill  be  at  their  iof'irior  N.  (nDrtli),  and  superior  S 
south),  coniuuotions  with  Uia  cantre  ot  Satnm. 
bant  the  following  Qresiiwich  mean  timoB ;  — 
1881.      Gr.  M.T.        |      1881.      Gr.  M.T. 


1  9-lTa.  N. 
IO'2Eii.N. 
15-BMi.  N. 
20-7  Di.  N. 
■n-6  Rh.  8. 

2  7-7  Ta.  8. 
US  Hi.  K. 


19-1  E 


.N. 


lai  Mi,  N. 

4  I'NBfa.  N. 
60 To.  S. 

n-7Mi.  N. 
U-3Di.  K. 
20-4  Eo.  S. 

5  3-6Te.N: 
10  3  Mi.  N. 


I2'fll 


I.N, 


23  2  Di.  8. 

e  2-3  Te.  8. 
109  Bb.  S. 
21 -7  En.  N. 

7  OBT0.N. 
8-0  Di.  N. 

11-1  En.  8. 
33'BTb.  8. 

8  6-8  Bo.  N, 
IS-B  DI.  S. 
]71Bh.  N. 
■£t-2  Ts.  N. 

0  liSEn.  N. 
20'a  Ta.  8. 

10  ITDi.  N. 
7-9  En.  S. 

U'7Mi.  8. 
ltl-6  Te.  N. 
•2Vi  Rh.  8. 

11  10  6Di.  S. 
l»-3  Mi.  S. 
III-8  Bd.  S. 
18-2  Te.  8. 

12  3-3EU.  N. 
ll-e  Mi.  S. 
Ifl-STe.  N. 
19-3  DLN. 

5-4  ta.  N. 
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16-4  Te.  8. 


S  7-TMi.  S. 
ll-6Rh.  8. 
12-7  Te.  8. 
la-ODI.  N. 


21'HD1.  S. 

lfi-3  Mi.  N. 

!7-7  Rh.  N. 

J0-7En.  N. 

18    6-6Di.N. 

8-7  Ta.  N. 

13'lBii.  8. 

14  3  Mi.  N. 

13-6  Mi.  K. 

16'4  Di.  8. 

20    6-9Ta.  N. 

14-6  En.  N. 

31    0-2  DLN. 

4-e  Te.  8. 

fl'O  Hh.  N. 

S-1  Di.  S. 

9-3  Mi.  N. 

15  8  En.  S. 

23    1'9  Te.  8. 

80  Mi.  N. 

8-2  En.  N. 
17-9  Di  N. 
10-3  Mi.  8. 
21  OoTe.  N. 
I2'2  Rh.  S. 
171  Eb.  N- 
17-9  Mi.  8. 
23 '2  Te.  8. 
25    2-7  Di.  8. 


.  _j.  8. 
16  S  HL  S. 
21-8  Ta.N. 
28  11-6  Di.N. 
16'1M(.  S. 
18'3  Rb.  N. 
IB-4  Ed.  8. 
20'fi  Ta.  S. 

27  10-8  En.  N. 
13' 7  Mi.  8. 
19-1  To,  N. 
20'4D1.  8. 

28  12-3  Ml.  8, 
17-7  Ta.  8. 


29 


0'6  Rb.  8. 

S-2Di.  N. 
I0'9  Hi.  S. 
12' 1  Ba.  8. 
18-4  To.  N. 

30  go  Mi.  8. 
11 '0  Dt  8. 
IfiO  To.  8. 

31  6-6  Bb.  N. 
8  2  Mi.  8. 

13-.J  En.  N. 
13-7  To.  N. 
19-fi  Hi.  N. 
■22-1  Di,  N, 
r.  1  12-3  Ta.  8. 
18'1  Mi.  N. 

2  7-6  DL  8. 
UOTe.  N, 
12-8  Rh.  8. 
14-8  Eq.  8. 
lO'TMi.  N. 

3  7-2  En.  N. 
9-8  Ta.  8. 

16'3Mi.  N. 
Ifl'fi  Di.  N. 

4  8-3Tc.  N. 
16' 1  En.  N. 


6'9  To.  8. 

8-6  En.  S. 

Ii    6-6Te.  N. 

10- 1  Di,  N. 

17-4  En.  8. 

7    M  Bb.  8. 

4'2  Ta.  S. 

9-8  Ed.  N. 

lS-0  Di.  S. 

3    2-8  To.  N. 

8-4  Mi.  X. 

18-7  En.  N. 

3     1-4  Te.  8. 

3-8  DL  N. 

7-3Rh.  N. 

7-3  Mi- N, 


I8'3  ML  8. 

10  0  1  Ta.  N. 
12-ti  Di.  a. 
16  9  ML  8. 

20  0Ea.8. 
■J.2-S  Ta.  S. 

11  r2'5En.  N. 


1881.  Gr.  M.T, 
h. 
Not.  11  13'4Rh.  8. 
15'£  Mi,  S. 
21.4  Te.  N. 
21-4  Di.  N. 

12  14'2  Mi.  8. 
20  1  Ta.  S. 

13  S-2DLS. 
12'8  Mi.  S. 
I3'8Ba.  8. 
18-7  To.  N, 
19  6  Bh.  N. 

14  0-2  En.  N. 
11-4  Ml.  8. 


22    I 


11-5  E 


.  N. 


181 


1.  N. 


160  Te.  N. 
23-9  Di,S. 
IG  l-7Rh.S. 
7-5  En.  8. 
8-6  HI.  8. 
14-6  To.  S. 
IT  7'2Mi.  8. 
8-7  DL  N. 
13'3  Ta.  N, 


16'4 


u.  8. 


18  T-ORh.  N. 
8'S  En,  N. 

11 '9  To,  8. 
17-1  Mi.  N. 
17'5DL8. 

19  10'6  Te.  N. 
IS-S  Mi.  N. 


17-7  E 


.  N. 


14  1  Rh.S. 
14  4  Ml.  N. 
21  7-STe.  N, 
n'2DL8. 
13-0  Hi.  N. 


llGMi.  N. 
200  Di.  N. 
20-2  Rh,  N. 
13  fi'2TB.  N. 
I0'2  Hi.  N. 

24  3-8  Te.  8. 
4-8  Di.  8. 
8-8  ML  N. 

12-8  En.  8. 

25  2-4Rb.  S. 
2-4  Te.  N. 
S'B  Ba.  N. 
7  6  Mi.  N. 

13-7  Di.N, 
2fi    MTe.  ». 


16  0  UL  S. 
22-4  Te.S, 

28  7'3Di,  N. 
I4'6  Mi.  6. 
15'4  En.  8, 
210Te.  N. 

29  7-0  En.  N. 
1 3-2  UL  8, 
14'7  Rh.  8. 
16-2  Di.  6. 
19  7  Te.  8. 

30  li-8Ui,  N. 
16'7  En.  N. 
18-3  Ta.  N. 

0.    1    9-2  En.  S. 
17-0  Ta.  S. 


Jt/PTTKB.— The  following  is  a  list  at  the  times 
when  the  uBnined  First  Meridian  ot  Jupitai  panes 
tha  middle  of  tha  il laminated  diio.  Itissconrinua' 
tion  of  the  list  given  on  poga  35ri  ot  tbe  EnaiAbtt. 
Hscsuac  ot  Judo  17. 

18SI.— Ureenwich  Mean  Tima. 


Br  tOMii*  of  this  list  of  oonjtmatloiu,  ud  of  the 
UttletobleolTvnonp,  £47  of  tbe  "E.  M,"  ot  Ang, 
12,  anpro^mate  plaoas  ot  Rboa,  Dione,  Tathit, 
and  EBMUdui  may  bi  easU;  tonnd  toTUi7  bom  lor 
wUah  ttMf  an  leqalred. 

A*  ragudi  Mimas,  I  baTS  jnst  laaelTed  a  latter 
fmmDt,  W,  Mq^  ol  tho  UvnaraOhBarTatocf, 
in  whlolitieaamsKUUMtos  the  result  of  hii  measure' 
mcmta  ot  tha  MtalUto  wbioh  be  has  obtained  In  the 
eiaaptionaUya]iaDi8htofS49t.4.  MlfflMWMolearl? 
seen  a  little  before  it*  graatirt  WMtam  ■lonntion, 
and  oonld  he  mioromatiliallf  MiiMnd  With  th 
planet  without  hidinit  tha  bttw.^nom  aliriitM 
measurements  mode  wltUn  half  ftn  hoai.Mavi 
deduces  Sept,  4,  13b.  13m.  27b.  Oraenwiob  M.T.  a. 
tha  time  of  tha  greatest  elonntion,  irhile  tha 
epbemerls  gives  it  naarlr  half  an  hoar  later.  Mtmmi 
appeared  not  mnohtunteitbanEiioeladni,  and  was 
bj  no  moons  at  the  limit  of  Tisibility  in  the  Genev* 
refractor  ot  10^.  Bpeitnre,  As  Mayer  has  saarohEd 
for  Mima*  with  the  same  instmmant  in  1380  with, 
ont  snooeM,  ha  Is  oonTincad  that  tbe  light  of  the 
BHtellitaiaTaziableiiiloiigMriodt.  Itistobaboped 
""  '  'he  HMaeBaoM  of  powainlteleaimHw  wiUdo  thai  r 
'j>  ohaerra  tbe  eon junotionB  of  Mimas  with  tbe 
of  the  ting.  Allowing  for  the  correetion  of 
the  epbemeris  indicated  by  the  obsarration  ot  8ept 
'1.  tbe  "  n.f."  and  "  •,;>."  oonjunctiona  occnr  about 
1-5  bonn  befaic,  and  the  i.p,  andi./.conjunotionij 
ibout  2'fi  hours  ajler  the  times  at  tbe  N.  and  .S. 
jODJUQotlons  with  the  centre  as  given  in  the  pre- 
ceding list. 


■  18'OJOot.  22  +  34-S   Not.  12  - 


lapoln 
Satnm  cr 

tiUNoT. 


I  panes  the  parallel  ot  the  centre  of 
1  Oct,  5,  andreoiains  north  of  tha  parallel 
IS,  when  Itpasiaa  to  thesonth  side. 


I  ID  20.8 

Oct,  23    3  3.'i-S 

Not,  11  18  49-4 

20  16-3 

12  300 

12    4  44-9 

2    G  11-8 

22  28-4 

14  40-4 

IS    7-4 

23    a  21-9 

13    0  3.5-9 

3    2    2'0 

IS  174 

10  31-1 

11  SS'4 

34    4  12  9 

20  26-8 

21  53  0 

14    «-3 

14    6  22'3 

4     7  49-4 

25    0    3-8 

16  17  8 

17  4t'9 

9  59-3 

15    2  l3--i 

19  Bl-8 

12    8'B 

13  353 

26    5  50-3 

32    4-3 

23  31-4 

15  45-7 

16    7  69'S 

e    9  26-9 

27    1  41-2 

17  65'J 

19  22-4 

H  38-7 

17    3  50-7 

7    6  17-9 

2t  32'2 

13  46-3 

15  I3-* 

28    7  27-7 

23  41-7 

8    1    88 

17  23'1 

18    9  37-2 

11     4-3 

29    3  IS'6 

19  32-7 

20  ft9'8 

13  14-1 

19    6  28'3 

9    B56  3 

23    9-6 

16  23-7 

18  60-8 

3D    9    61 

20    1  19-2 

10    2  46-3 

19    0-5 

11  I4'7 

12  41'a 

31    4  56  0 

21  lO'S 

t2  37-3 

14  SI -5 

21    7    6-7 

11    8  32  8 

Nov.    1    O47'0 

17    1-2 

18  aS'S 

]0  42-4 

22    2  66-7 

13    4  23-8 

20  37-9 

12  52-2 

14  19'3 

a    B  33'4 

22  47'7 

13    0  U'8 

16  28'9 

23    a  43-2 

ID  ID  3 

3    2  24'4 

18  38  7 

20    6-7 

12  lB-8 

2(    4  34-2 

14    6     l-I 

22  16-3 

U  29'7, 

16  66  7 

4     8  10-8 

35    0  25-2 

15    1  fi2'2 

18    6'3 

10  20-7 

11  47-7 

6    4    1-8 

20  16-2 

21  43  2 

13  67-2 

26    6  11-7 

16    7  38'7 

23  62-7 

16    T-2 

17  34'2 

8    9  48-2 

27    i    2'7 

17    3  29'0 

19  43-7 

11  68-2 

13  25-1 

7    5  39'2 

ai  53  7 

23  ID'S 

I    34-8 

28    7  40-2 

18    0  le'l  ' 

8     ao't 

17  44-B 

19  ll-e  ' 

1    25'8 

29    3  40-3 

ID    S    7-1  ' 

2    21-1 

13  86-8 

IS    2'B  1 

0       16-6 

28  81'3 

20    0  580  1 

1     120 

30    9  26'8 

10  5S'8  : 

10          7-S  i 

19  22-3 

20  49  0  1 

1      3-0  Deo,     1    6  17-9 

21    6  44-6 

2    68-6' 

It  tS'3 

16  40'0 


11 


68-9 : 


Mah9.— The  angle  ot  pasttloii  T  of  the  axis  of 
Mars,  tbe  araographic  latitude  ot  the  Oentra  of  tbe 
[to.  the  cliikRieter  ol  tha  diso,  and  the  amount  }, 
id  the  putiUon-ongle  Q  of  its  greatest  defect  Cl 
luraication,  ara  the  following ; — 


Lat.      Dlum. 


338-7  +  6'0 
340-4  +  7  0 
3(1-6  +  7'fi 
342-2  +  7 '8 
3420  +  6-9 


9-6       1-2       278 


The  preiant  si 
proximately  to  tt 
m  the  Earth,  tbe 


order  to  enable  observers  to  know  beforehand 

what  regions  of  tba  aarface  ot  Man  will  be  under 
and  to  ho  prepared  aooordingly  for  ejaol 
rations,  I  give  a  list  of  tha  opprniiraBle  times 
when  soma  ot  tbe  moat  marked  spots  are  near  tha 
oentrsl  meridian.  The  [our  selncted  spots  are,  tor 
.  ,.JveeIl^  designated  by  tbe  letters  attached  to 
them  in  Miidler'e  map  o(  1830. 

I  "  Dawes' Forked  Bay  "  in  Mr.  GreeD'aohart 

nf  Mars,  pubbibed  in  Vol.  XLIT.  ot  the 
.fftinoij-i  OT  tho Royal  Astronomical  Sodety, 
the  promontory  between  tbe  two  bays 
being  tbo  "Faatigium  Aryn"  ot  Scbio- 
parelli's  chart  in  his  "Osser 
Marto,"  published  at  P ■-  ' 


I  Oreen'a  "  Terby  Sea," 
'-  Lsous  Soils." 

Qr«en's  "  Trouvolol  Bay," 
"  8inus  Tilauum." 


:   Sohiapsrelli's 


It  tii  JSl^GZISS  MXCBANIC,  Stpf.  28,  18S1,] 
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BzFi.  23, 18S1. 


L  ;jiiM  ri:-2 


-  IS  l5 


■;:  J  nil  r  in  s> 
a*  *  9-ij  lys 

U    1  *  10  .i  J  iss 
-J  J  III  J17'X 

.\  J  IS  1  i  is-j 

« >"  $  It  <  1.1 : 
TV  «!■;  ju* 


»  rf  107 


riftti 
.  _  .  r  Ifi-ft 
31  ./nil  rIT-3 
1  J  ViO  r  17-8 
3  </12G  f'lH'-l 

3  rflH'l  rlS'O 

4  4  7'T  •{  13-0 
.^  a  8"!  if  14-S 
(1  .r  no  J  15-1 
To   n-6  rf  ISH 

rt  HIO  J  17-0 


Id  fl 


IS  rf  i; 


._  b1>1  rflS'S 
12/    7fl«12« 

ir.  /■  s3«i;i-4 

14  V  8-9  o  14  0 
l.'i  y  !)  A  n  M'fi 
hty  10  1  a  lA-3 
rVlO'T  «l.i!l 

15  y  11-4  «16-5 

19  na-OalM 

20  fU-6  a  177 
21/13-3  a  18* 
M/13"      •- 


.  0  /■  H-.) 

24  r    7-6  ;"1S1 

25  r  3-2  /  15-7 
2G  r    8-8  /■  16-3 

27  r    3-4/ I6-!' 

28  I-  10  0/l7-i 
23  r  10  7  r  lS-1 
30  r  11-3/13-9 


10  f^ll-J  J  W:) 

11  fll-Sii  17-0 
I2Vl^S4i;-« 
18  f  13-1  tim 
14  /  13  8  •  l»-0 

it'   7R  'IS-I 

i:  -  5-2  ^1.-.; 
IS-  ssvisi 

\r'   SSVlT-O 

so'i.'-i  fi:-« 
;:  -:.'-s/is-3 
ii  -  !:*4  fis-n 
SI  '::-j  I'M-* 

24  'K7  ('2P-2 
»  i  :■?  r  U-3 
5*  i  S  2  r  no 

;:  i  <s  -14  5 

n«MIt«^ut<dtiDnara«]DBdenU]- 

ta  I  Tm  1 1     j  p»m»ftt  of  viT  (pot  UTOU  thr  cant 
■Kidaa,  iti^  of  Nxinr,  MHntul  eleu-tp  to  apccifjr 
T^  put  cr  point  of  :1m  ipot  to  which  the  obwrva- 
tni  ntm.  A.  Xarth. 

*r-,  Laaibe-i-rtii,  S.E.,  Sept.  10. 


WOLCTZOa'  OF  COK2CEirflVBA.BILITT 

or  xonosr  ur  thb  solas  ststem. 

".i/i'.t.' — Tsaia  m  at  pment  known  in  the 
ton*  caM*,  cr  rliwtf  of  uks,  tf 
:;    of   bcdiei.    tat    d(  fnnctioia  of 
-vi:ae  >Bpliisile  hu  in  conne  of  time 

■-'  —  ui  iantiible  qQutit;.    Tbii 

'hi:h  th^  prEient  ita:ai  con  be 


0,  mnd  m  obtain  C, 


I'' 


'  uid  I  tn  initial  nluei  of  '\''  and  n  napactiTcIj. 

If  C  (trsatsT  than  Sh,  we  baTe  the  eaie  ot  ozdiDBrj 
IoQ|t  iDCgiinlitici,  duo  to  near  approaeli  to  cam- 
irBbilitj-.  If  C  leu  than  2l,,  b  being  poiitiTB, 
illat«i  about  zero.  It  ft  be  ncsatiTe,  u  oieil- 
latu  about  -r,  Sa  that  tha  oonditioti  of  com- 
Lbilil7  ii  C  leu  than  2t.    Thuifar,  Laplaoe. 


ii  the  einplituda  ot  a 


In  thii  eaie  u 

tion,  which,  ai  C  4  26'bei)omei  unalleT,' degrade* 
intii  a  EiTonlar  tunctioui  -whinh  Tanlabei  entirely 
with  C  +  26.  The  point  to  b«  nplained  ii,  haw 
(Inae  C  become  imall  enough  to  adroit  of  com- 
monauiability,  and  how  doei  C  +  2b  come  to 
Taniib?    WshavB  ''"   ^   n   -   2n, :  n,  ii    mean 


in  of  Jupiter.    Wbenoe  n  =  2ni  +  - 


«,  te 


:XT.  tii  nierelj  u  sDalogy, 

liain,  or  aurthiiig 
4  tergT.  otcHlAtiag  in  a  Luge  arc, 
L  aci  uiaUj  riaiiEg  to  mt.    The 

KScced  »re— FuTt,  thai  the  plane* 

it  4*  T»-mi.  e^-^xvi  a>d  tie  Lunar  oitdt  cut  that 
-.t  :3*  Tdi^tk  13  the  Mme  Rraigbt  line :  with  thi* 


an^TT  -.f  ii»  pccidi  r;t  Lunar  rotation  and 
inrua' UEc:  oa  pBinarr:  a  limilar  com- 
———"^-7  )^rt^(.Qbtainic7withaUnMUlH. 

a    I  *■  I  T^  n^uii  to  :he  thric  ftnt  ntel- 

t:^^. -- 

z.     TLt  r_ , .     -  ,     „ 

rra!^^  K  i«  j-iappwranee  of  free 
2  ^iM  mr.^-.a  'A  tod:e«  throofh  forea 
c  Is.  :!?  mcr.d  cue  tLc  dimipktiniE 
>c  —J.  w;=r»l  W  »-.-=>  to  be  the  tidal 


■uppoied    inraiiabla,    bacauia    whatever   he   tho 
"  !ti  of  a  medium  on  a  planetoid,  the  eflsot  on 
LtCT    tieiiig    incomparably    unallar,    might  he 
rejected  in  compaiiion. 

In  equation  (I)  put  n  ■  c  +  a,  (2  »,)    i  mn.  S  k 

if<-(2Hi)  =  >udwe  obtain  (3)  .  .  .  . 

';+f^'"-)-ipoe.Bein.p+2iain.B/'dn.  !L  y=0. 

It  na.obe  to  imall  that  the  equation  may  be  wired 
ycontinoedtobititutiaain  thelaet  term,  the  chaxAo.- 
.Br  of  the  loiutlon  can  be  detomiinsd  bj  that  ot  the 
three  flnt  termi. 

□  exact  lolutioTi  of  tbeee  three  terma  equated  to 
<  cannot  be  Riven,  but  the  natnre  of  it  can  eanlj 
■en.  It  will  be  the  amplitude  ot  an  elliptie  tunc  - 

contiDa&llj  diminiahin^  which  baoomei  lero 

after  the  lapse  of  an  inSnite  time.  In  fact,  the 
equ&tiaa  repreaenta  the  motion  of  a  point  con. 
atnined  to  more  In  a  vertical  circle  under  the  ac- 
tion of  gravltf ,  aubjaet  to  a  retudation  Taifrng  ai 
the  Telocity. 

We  know  that  whaterer  be  Ut*  original  Telodtr 
ot  the  body  it  will  nltimatelT  «im«  to  t**l,  that  is. 
r  ^  0.  fbMt  ia,  in  ourcwe,  ooaBannisbfll^  will 
be  eatabliahed  afler  Ibe  lap**  of  a,  niffldeait  time 
with  meirir  aa  Inappieciabia  oadllBtioa,  u  in 
the  cnae  of  Jupiter'i  meflita*.  Befna  the  aMtll4- 
tios  Taniaba,  althougli  sftM  the  eatkUiahmanl  of 
commcDrombililT,  the  oadUation  ia  leprawated  bj 
the  anplitade  a  an  elliplic  tnnetion,  and  in  it* 
last  Btagea  by  a  rtnolar  f  onction  wbtae  period  la 


He  randitloii  for  tU*  b  that  then  ahonld  bs  a 
nediam  lo  Mutilated  ia  lelatini  to  the  bodj 
ostod  thftt  0  should  ha  lesa  than  -,  and  much 


ITben  commennnUIitT  is  just  satabHshed  the 
M  of  oadUation  Taries  from  —  t  to  ~  t,  and  *hen- 
jTU  the  are  u  much  IcH,  the  effset  may  heneann- 
ablj  aacnbed  (o  a  medinm,  for  I  know  ot  nothing 
bat  eometbing  of  that  n^nre  which  can  produce 
■och  a  reault- 

Theie  ia  one  coKlosian  which  mAj  be  drawn 
from  equation  (1)  which  ia  extremalj  lamaikable. 


At  the  preaeat  rate 
iru  ab-/nl 


wm4  ta«»*T^  it 


acctlantion,  abonl  600 

'a  diunal  mean  motion 

ioof  whichto  Junter'a  ia 

..    ...>w  p  .uuMMu.  with  the  d»omiB«tor  ot 

(in  thia  eaae  2-7},  and  Z  would  be,  I  think, 

great  10  establish  that  ratio  :  bat  from  equa- 

■    '    ■'  appears  ibat  if,  bj  aomc  aingnlar  acd- 

^sI■    — B  and    — '  were     simnltaneoualy     very 

a=^.   '    wosld  always  Temaia  Tcry  nearly  —  ,; 

.i=;;o«si;  the  ibeenee  otabmpt  eol^loai'. 

Az.i  the  mtdiom  after  thit  time    would  hare 

jr-A-^nd  C}  e?Rt  whatever  on  the  major  axis. 

a^i  wscIdfocMquentlr  hare  remained  undeteeted. 

A  Tsry  icall  e£e«  opon  the  ec««itricity  would 

ftfb  nsuined,  hiii  w  jolJ  probiblr  not  hare 

If  wi  iaigi£<  a=    aaleraid  to  hare  initii 
-^^=.1'.  =::.:&  cf  ■  1  >  .  and  that  a  raiio  wiih 

~Li=.  1-^  wcaU  make  .-  toi  lar^^e,  i 

'-',1  w^^-i  !w  n^sjsfced  wiifaont  re^l^  oacilla-  ■ 
ti:=.  afta  — «  '-^V**  ^'  ^  aoScieat  nine.  wkiiA 
w:i  i  p.-':b-ahlT  b*  rerr  pemL,  and  the  diurnal ' 
c::i:  =  )w:-:ll  rrcain  percmnntlr  rtl-QI  yit  aoi 
r-.t;'^  K  a^f^ft  dijrubui:e'.  fin;  i>-wxaft  to  die 
='■  ■  -Vj  t'— -g  ii*---j  ^-^Eiber  cf  inTiitble  frag- 
=•^-1 1=  t±*  [la=t:::ial  rjuc.  tte  d:'.ucal  m'-ti.« 
Eri:.  *:■:;•;  ir  IiTC  be  ij^nlenud  trcp'..:<'..-a 

^^KVc.L  T^"=.  after  a  n=pantiTT'T  »h.-Tt 
t^-iL-rarr-  :!wT^^becQa*p^^!<i.a»d.att(i 
a  T^rr  rnx".  £se  wrsid  fc>  w^ftrs;  ateasble  c*(iEa> 


tion,  and  so  on  continually.  This  woold  h^ipaa, 
provided  oolliaiona  aating  Dpon  paiticnlar  aatenidi 
were  separated  by  aufficiantly  luge  interrala.  If, 
however,  ther  happened  mnoh  mon  treawstlr, 
then,  although  commenmratrili^  ntios  muht  bsni 
a  time  existent,  yet  the  oseUlatioii*  would  bt  altr^i 

In  eiaminlngthe  diurnal  moUou  <if  flmpliwl 
oida  tor  these  ratios,  we  mtnt  Tsaumber  Hal 
the  osculating  Taloea,  whi^  nrs  givaa  in  tha 
tables  uguslly,  muat  not  be  taltMl,  bnt  must  teem* 
a  correction  for  that  pnipoaa.  Tha  raloa  it  ■ 
most  also  be  suitable. 

It  would  be  interesting  to  ezsmina  wb*t  eaasisi 
tracea  of  formst  euss  oTeommaBcnntUQi^  sslBta 
the  Solar  aystam  beridea  in  tha  ■ystins  crfntsUita. 
Likawlw,  wbat  mnit  be  fbit  mazimDm  dsndtf  rf 
the  medium,  say,  in  the  naighbonThood  d  At 
Earth,  in  order  that  itt  affaoton  tlwEaiaAodl 
ha  too  email  to  hare  bean  bitharto  aotiMd.  Ihs 
mi^htgiva us  some  idea  ^  the  anoimoa*  !!■•»• 
quued  to  axliugniah  a  ftaa  oaefllatiow  abovt  esa- 
mensurability.  I  may  mention  Hien  aia  alBoal 
certainly  cmm  ot  oommensurability  anoag  Ika 
comets  and  planetoldal  syatem  with  tha  anvmaii 
of  Ihsii  osdllatioaa  much  diminished,  nlthough  net 

■.  0.  ». 
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OATHBDBAL,  HBW  ZBAX-UTQ. 

[19213.]~BEi:ra    well   aware    ot    the   intn* 

with  which  organ  matten  are  takan  up  in  yssi 
joomal,  I  beg  to  inclose  tho  Bpadacation  da 
organ  just  oompleted  by  Mesws.  Hill  and  Son,  ha 
Christ  Chnrab  Cathedral,  New  Zealand,  anl  oi 
which  Mr.  W.T.  Best  gave  a  recital  at  their  anb 
the  other  evening;. 

It  la  worthy  oi  rentark  that  Qiia  weU-knen 
firm  have  fitted  op  tha  inatminttit  with  all  th 
lateat  Improremeutsin  the  way  of  ttia  imnTSl'* 
action,  £c.,  in  oidrr  to  give  the  eolonlfta  a*  goodi 
specimen  as  posiihle  of  English  organ-nsnafat- 

Dncupnox  OF  TBx  Oboax. 
Manual  Compass,  CC  to  G  (50  notaa).    FaU 
Compass,  CCC  to F  OOnotae).    42F(ptatowl 
Stop. 

(ini:a.T    Oboax. 

1  Double  Diapason I6tt 

2  Open  DiapaKJU Ut 

3  Viola iitt 

4  HOhlFlute Sft 

6  Principal 4ft 

G  Bwmooio  Flute 4(t    ' 

;  Twelfth  3ft 

5  Fifteenth Sit 

9  Miatnre  of  Four  Itanka — 

10  rdsanna Sft 

Cbois  Obout. 
IQambt  StL 

2  Duldana t>fl 

3  Voii  Celeste Sfl 

tClwibel Ht 

5  Oemshorn 411 

OSoabe  Flute 4tl 

7Flautina ifl 

SToi  Humana Sft 

ii  Clarionet   Sit 

Swsu.    Okoax. 

1  Bourdon    ItifL 

2  Violin  DIapifon $ti 

3  HaJirionil Sft 

4Bahr  Fiute  Mt 

SPfJncipal   4ti 

6  LieUich  Flute 4tt 

7Fifteenth 2ft 

SMuctnreotTwoBtiilu — 

^Cornopean Sft 

10  Ob*  Sft 

lllUria 4fl 

Pzi'U.    Osout. 

1  Open  Diapason , X&if, 

2  Bourdon  16ft 

3Qaist    IHt 

4l'rineipal Sft 

oTrombone   left 

I  CorrLBW. 


ISwel 

to  Great 

2  Do. 

fSwri 

..    Cboii 

^Grea 

■  ChM 

..    Pedal 

sredaKMare 

Ccin:s 

nt»  PSBAtA 

Or^an.  - 

toSwaUOssHi 

_.     _        rreat  acd  Coa[J*ta:  Ml, 

Pe^a! ;  Maaual*  and  Paenaatie  actfom :  oak  vaa. 
T.  O.  IT. 
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[I92IG.] — A  HQOHT  diituice  from  my  Teiideniw  i« 
t  iCreet  ol  lioasei,  aome  ol  nbich  have  been  re- 
EMit]*  boilt,  Kai  are  of  conrae  liable  to  the  defects 
ud  defldnidea  of  vork  done  by  cautnct  upon  the 
lowait  ettimate  teadeced  to  Ihe  ewoaiol  thelindat 
Uia  time  being.  Fouiof  these  boaieew«re  purchased 
b7  a  gwitlemaa  in  llie  Citj.  uid  let  out  to  v«rj  re. 
(peotable  teuaats  at  a,  tnir  rental,  and  ^ood  feeling 
wu  Um  prompter  to  hoiiounblB  coni 
pwtiefl.  But  in  the  course  of  time,  ai 
itAiit  wear,  disorder  bocame  apparent 
thaappurtsDuicea,  aad  quentiouings  ai 


with  a 


eral  of 
I  to  the 


1  ol  t 

».*%.».  .«.  — «  ^«|^--«.  ^mflnded.   iind  ho  ■ 

to  the  landlord  ;  whilit, ^ 

alone  on  the  tenant,  the  increase  of  interest  on  the 
capital  expanded  ivould  be  a  burden  to  the  tenant, 
and  as  it  seema  to  be  expected  that  the  landlord,  in 
the  rent-charge,  bai  considered  and  allowed  (or 
every  item  of  repain,  the  rent-t>ayor  looks  to  the 
rent-receiver  lo  be  iudeiuniHed  in  every  iostancB 
when  it  msy  be  nw^sBary  to  the  tenant's  interest 
tlut  payment  may  be  mods  for  anytbing  done  to 
the  fandlord's  property ;  as  thus  disagroementi 
anxe,  the  landlord  became  disjjuated  with  hi; 
twDsiita,  and  gave  up  the  eollectiug  ot  bis  own 
r«nt  and  the  abuse  ot  his  tenarts  to  the  polite 

attention  of  an  agent.     One  o(  the  tanac' 

Irimd  of  mine,  and  through  this  friend  ot 


lepoin  as  came  w 


Attend  to  such 

_  iness,  aud  a«  I 

roal  interest  in  my  friend's  welfare,   I  did 

mj  beat  for  my  friend  as  far  ai  I  could  without 
losa  to  myself.  These  bouses  were  built  wilh  the 
drainage  through  the  bock  premises,  aod  oat 
throagh  one  house  into  the  sewer  in  the  street ;  at 
tbe  backs  of  the  bDusea  were  the  convanionces, 
built  up  about  3ft.  above  the  area  level,  but  out- 
side ot  the  house,  so  of  couraa  were  built  on  made- 
up  around:  this  raade-up  ground  settled  in  thi 
aettlement  of  the  houses,  and  bad  drawn  out  the 
drain-pipe  from  the  socket  next  the  trap  to  the  w.e. 
apparatus,  Thoagh  the  w.e.  was  built  Dpoetsidetbi 
house,  the  flooiiug  to  tha  scullery  was  oouliuuad 
into  and  formed  tbe  floor  of  the  w.c. ;  the  kitchen 
was  alao  a  continuatioa  of  tbo  same  9eor,  and 
bom  the  kitchen  there  was  access  to  the  floor  of 
the  basement  of  the  house  which  contained  the 
living-roomaot  the  family.  My  friend  consulted  me, 
because  of  the  intolerant  smell  from  the  drain.  1 
referred  my  friend  to  the  agent.  The  agent  said 
the  landlord  waald  not  do  anything  more,  then  I 
laid  to  my  friend,  "  Do  it  yoorsclf."  My  friend 
gave  me  the  task,  anu  what  1  did  was  satisfactory ; 
but  the  next-door  tenant  waa  in  the  same  predica- 
ment. I  myself  drew  the  attention  of  the  agent 
to  the  cause  and  to  the  remedy,  and  oflerHl  to 
make  the  next  door  good  at  the  same  cost  ns  1 
made  to  my  friend ;  hut  I  did  not  got  the  job  then, 
for  which  omission  I  bad  to  thank  either  tbe  land- 
lord or  the  agent,  or  perhaps  botli  of  them.  In 
the  bare  matter-of-fact  hLW  of  landlord  and 
tenant  I  do  not  intend  entering.  I  have  read 
tomewhere  of  there  being  a  written  Jaw  and 
ao  anwiittcn  law  which  have  claims  upon  all,  and 
bind  all.  On  the  written  law  alfectmg  domeslic 
sanitation  I  here  remark  that  it  leems  to 
me  the  whole  burden  of  all  those  things 
wbioh  come  under  the  Metropolis  Management 
Aot  is  placed  on  the  landlord  aa  the  owner  ot 
property,  and  that  ail  the  subsequent  Acta 
which  aS«ct  the  same  subject  are  worked  ont  npon 
the  same  principle.  Noi  do  I  object  to  this,  furl 
osniidBr  that  the  supreme  aatbority  ought  not  to 
ba  bandied  about  bke  a  shuttlecock  between  land- 
lord and  tenant;  but  even  tbougb  it  be  ao,  it  does 
not  abaolre  the  tenant  from  all  responsibility.  If 
yon  borrow  £500  for  twelve  months,  you  pay  bock 
-*--  '"^  ' '  gold,  and  "^-  ■-' * ' 


quent  amendments,  jutt  serve  to  keep  deeenay 
among  us  ;  but  both  of  these  Acta  are  araded  and 
played  with,  so  that  the  conditions  which  might  be 
'-iDughtabaut  ia  oursanitaiT  arraogemanti  may. 
Ice  some  other  good  things,  be  prayed  for,  but  are 
not  yet  to  be  found,  nor  will  ever  be  found  whilst 

'.Bgonism  betwixt  the  landlord  and  tenant  ei- 

itheia  matters.  As  the  question  at  the  pretent 
itauds,  the  landlord  evades  his  lesponsibilitios 
and  tbe  tenaiit  suffers,  or  the  tenant  evades  bis 
espousibilitiea  and  the  landlord  Buffers,  and  of  the 
.wo  sufferers  the  landlord  is  the  greater  sufferer, 
hut  the  least  to  be  pitied;  for  the  landlord  puta 
properly  in  the  care  of  an  agent,  whoee  time 
attention  must  bs  paid  for  in  an  open  and 
butiness  manner,  as  agreed  on  between  principal 
Lnd  agent;  and,  as  a  rule,  tha  landlord,  in  addition, 
la*  to  pay  from  15  to  2.5,  or  more,  per  cent,  on  such 
Impairs  as  most  be  done,  if  done  through  an  agent, 
than  the  landlord  would  have  to  payif  he  attended 
to  bis  own  business.  I  have  met  with  one  or  two 
to  whom  li)  per  cent,  discount  is  satiBf)dng ;  1-i  par 
cent,  ia  the  rule,  and  more,  if  it  con  be  got.  Now, 
is  there  any  sane  person  in  London  who  thinks 
that  I  oan  honestly  put  £20  worth  ot  work  into 

on,  any  other  person's  property,  and  getting 

forit,  allow  from  £2  to  £3  to  the  middle  man,  and 
live  V    But,  as  it  must  ba  done,  who  suffers 

most?    Why,    the   landlord;    and   it  aorve*  1 

right,  tor  trying,  in  this  manner,  to  evade  his 
responsibilities.  For  the  discount  allowed  t 
agent  is  like  the  na'ls  :  "  Boy,"  said  the  owi 
the  house  to  the  carpenter's  son,  "piokupthose 
DUils,  or  they  wilt  bs  lost."  "  No,  Sir."  said  the 
boy;  "you  will  find  Ihem  in  the  bill."  A 
tenant  evadea  his  respousibititiee  iu  a  nun 
ways.  Very  (requenlly  he  stops  in  the  house  autil 
it  IS  knocked,  and  broken,  and  dirtied,  and  tht 
takes  his  belongings  of!  to  another  house,  at  a  co 
toe  removing  his  goods  which  would  have  made  hii 
late  home  comfortable,  or,  perhaps,  like  the  neigh- 
bour to  my  friend,  the  tenant,  will  grumble  and 
Bofferwithtbeiameorsimilar  reaulU.  Theiesult 
to  my  friend's  nait-Joor  neighbour  I  will  give  a) 
folJows :— The  agent  had  been  applied  to,  and 
nothing  done  until  one  ot  the  neighliour'i 
'      lily    waa    taken    ill;     the    doctor    ■  — ' 


water,  loosely  ai 
imersed  i    ''     ' 
ordiuaif  t 


In  Weiglor's  process  a  bath  ia  prepared  bv  pass- 
ig  washed  chlorine  gas  into  a  concentrated  aqae- 
UB  solution  of  stannous  chloride  to  saturation,  and 
ipcUiog  eicosa  of  gaa  by  warming  the  solution, 
.jhieh  is  then  ditnted  with  about  ten  volumes  of 
water  and  filtered,  if  necessary,  Thtf  articles  to 
■     plated  are  pickled  in  dilute  aalphnr- --'■■   "■' 


ivilh  fine  sand  a 


brush  and  wLiting.  By  thia  pro- 
r  wrought —steel,  copper,    braas, 

and  lead,  can  he  tinned  without  a  separate  battair. 

The  only  disadvantage  of  the  process  is  that  the 

bath  soon  becomes  clogged  up  with  zinc  chloride, 
ud  the  tin  salt  must  be  frequently  renewed.  In 
tern's  process,  a  bath  composed  o(— Tartaric  acid, 
oi. ;  water,  lOOoi. ;  soda,  3oi. ;  protochlorido  0( 
:n,  3oi ,  is   employed,  instead  of  Iho  above.    It 

requires  a  eomewhat  longer  exposure  to  preparly 


AlfS'BAJjISa  SIB E Li. 
[10218.]— Most  ofyour  readers  who  have  worked 
in  steel  must  have  come  across  events  which  it 
would  puzzle  them  lo  explain  ;  and  nltliough  I 
have  looked  up  all  the  hinU  aud  wrinkles  1  could 
discover  I  am  freqncntly  at  a  loss  to  account  tor 
the  behariour  ot  steel.  I  have  read  that  "  An- 
bigh  heat  is  injurious. 


,  low  h. 


be 


F   the  family. 
t  the 


•enadt 
iStbUu 


AOi  tha  landlord-that  at  1 
with  the  allowance  of  fair  v 
of  the  property  should  not  be  i 


ind  of  the  te 


inoy. 


"  beneficial    i 


a  and  tear,  the  value 
lepreciated.  and  in 
1  the  tenancy  the 
landlord  oujjht  not  to  bo  held  roipontiblo  for  every 
item  ot  repairs  which  the  tenancy  cauaee  ond  the 
tenant  does  nothing  to  remedy.  My  friend  before 
referred  to  had  his  drain  attended  to  at  hie  own 
coat :  his  neighbour  did  nothing,  because  it  was  the 
landlord's  business.  My  friend  acted  under  the 
auwritten  law,  and  did  for  himself  what  bene- 
fitod  himaelf  and  has  actuallv  been  to  him  a 
Bonrce  ot  aatisfoctton— although  the  landlord  in 
his  caae  waa  benefited  as  well,  for  events  have 
proTcd  my  friend  to  be  right  and  his  neighbour 
wrong  in  actiog  on  the  written  law,  though  tiacked 
DP  by  a  little  force  of  Acta  of  Parliament,  which, 
with  its  "its"  and  "bate"  and  ■' sbatla," 
generally  apeaking,  comes  into  operation  when  the 
miaohiet  ia  done.  Acts  of  Parliament  to  enforce 
dameatlo  aaoitation,  if  made,  would  bo  inopera- 
tivo.  The  Acta  ot  Pariianient  wehaveareBufficient 
for  every  pnrpoae,  if  properly  applied.  As  it 
i*,  the  "Local  MBnDgom''nt  Act"  and  the 
■•Naisaaees    Bemoval  Acts,"    with  their  subae- 


dangerous  typhoid  class  of  fevers,  attributed 
solely  to  impute  sewer- gaaea.  A  man  was 
sent  for  immediately,  and  the  drains  were  attended 
to  at  a  coat,  to  the  landlord,  ot  over  £3.  After  a 
time  the  child  got  better;  but  the  smell  from  the 
drains  remained.  Aahorttim^elapaad,  and  another 
child  waa  taken  ill  with  the  same  loathsome  and 
dangerous  diseaae,  and  the  doctor,  of  course,  bad 
another  patient ;  and  I  was  then  sent  for  to  ex- 
amine the  drains,  and  I  also  charged  over  £3.  So 
that  in  the  end  this  job  cost  the  landlord  nearly 
seven  pounds,  which  I  hod  offered  to  do  at  the  sum 
of  Db.  when  I  attended  to  the  same  sort  of  job  for 
my  friend,  and  my  friend  is  my  friend  still,  and 
still  in  tha  Bama  house,    and   bo*  always   been 

Sieaaed  that  he  paid  me  Os.  out  of  bis  own  pockel 
n  it  saved  him  two  very  heav^  doctor's  biils,  an 
all  the  anxiety  attached  to  senons  iUnesaea  in  th 
house ;  andattheTerymoderateoaatotSa.heavoide 
that  which  next  door  to  him  woB  a  serious  matte 
between  landlord  aud  tenant.  Jo  Boomer. 

TtNinHa  OR  'WHITENINa  MBTAIiB. 

[19217-]— I  Siw,  not  long  a^o,  a  quoiT  asking  how 
braas-wire  is  coated  with  white  metal  resembling 
ailver,  aud  having  recently  come  across  the  follow- 
ing recipes,  I  send  them  to  vou.     I  l>eli( 


merly.  It  consiita  in  applying  to  the  clean  and  dry 
metallic  surface  a  elm  of  a  paaty  amalgam  of  tin 
with  mercury,  and  then  expoamg  the  surface  tc 
heat,  whioh  volatilises  the  latter,  leaving  the  tin 
ailhering  to  the  metal.  The  immeraion  process  is 
beat  adapted  tocoatiup  aiticlea  of  brass  or  copper. 
When  immeread  in  a  hot  solution  ot  tin  properly 

Srepared  the  metal  is  precipitated  npon  their  sur 
ices-  One  of  the  beat  solutions  tor  this  purpose 
the  following :— Ammonia  alum,  IT^oz-;  boiling 
water,  12ilb. ;  prolochloride  of  tin,  los.  The 
articles  to  be  tinned,  tirat  thoroughly  eleansed,  ara 
put  into  the  hot  Bolnlion  until  properly  whitened, 
A  better  coating  can  be  obtained  by  using  the  fol- 
lowing bath,  and  placing  the  pioeea  in  contact  wilh 
a  strip  ot  clean  zinc,  also  immersed  :— Bitartrateof 
pataBsa,  14oz. ;  wator  (soft),  'Uox. ;  protochlorido 
oftin,  lox.  It  should  be  boiled  for  a  few 
before  using. 

The  following  is  one  ot  the  best  sotutiona  tor 
plating  with  tin  by  the  battery  prooeBs :  — Potasaium 
pyrophosphate.  12oi. ;  protochlorida  of  tin,  4ioi. 
water,  20oz.  The  anode  or  feeding-plate  in  tb 
hath  consists  of  pure   Baoca  tin.     This  plate 


arbon)  pole  of  the 


hardened  afterwards,  and  if  applied  to  steel  whioh 
hM  been  heated  too  hot  for  either  forging,  anneal- 
ing, or  hardemng,  wdl,  to  a  great  extent, 
restore  such  injured  steel.  Heat  low,  thereby 
keeping  steel  which  is  good  all  light,  and 
making  that  which  has  been  injured  better." 
I  have  reason  to  believe  that  this  advice  is 
good ;  butdiftarent  brands  ol  ateal  seem  to  work 
oa  different  lines;  some  wilt  cut  as  easily 
and  clean  as  cheeae,  when  annealed,  while  othen 
crumble  away  under  the  tool.  Can  auy  of  your 
readers  explain  why  thia  ia  thus  ?  Can  Mr.  Evai» 
throw  any  light  on  it?  We  know  tbat  the  per- 
centagj  of  carbon  makes  a  great  difference  ;  bot  I 
am  inclined  to  think  it  is  not  everything,  and  that 
much  must  depsnd  on  the  processes  employed  in 

quent  treatment  in  the  workshop.  A  fiiead  writes 
me  in  answer  (o  Boma  questions—"  My  eiperianca 
is  that  any  good  atand»rd  steel  will  work  nbontlhe 
(ame  whan  annealed  under  the  same  or  like  oondi- 
tions.  I  get  very  good  rosulta  by  cutting  stetJ  to 
the  sizea  required,  placing  them  in  a  cost-iioa  pot 
or  crucible,  filling  in  with  sand,  asbas,  or  charcoal, 
fastening  on  Uie  cover,  and  luting  it  with  clay, 
putting  It  in  a  fumaco  and  beating  for  about  tan 
hours,  oankiiig  up  the  fire  bo  that  it  will  not  cool  tor 
about  4S  boars,  after  which  process  I  can  cut  tha 
steel  very  easily  with  a  pocket  knife.  I  once  tried 
this  plan  with  a  lot  ot  small  pieces,  4in.  by;  2in.  bj 
iin.,  and  one  large  piece,  Tin.  long,  liiu.  oiamoter, 
all  of  the  same  make,  in  the  same  iffit.  The  resolt 
waa  that  the  amall  pieces  were  properly  annealed, 
and  had  not  lost  any  of  their  catling  or  tempering 
properties,  and  the  large  piece  caiua  ont  oa  coarM 
giained,as  soft  pig-iroD.  It  was  unfit  for  use,  and 
could  be  tampered  onty  bra  chemical  bath.  Uueiy : 
Was  the  large  piece  overheated  or  not ;  and  it  it 
waa.  how  could  it  have  occurred,  having  been  sur- 
by  the  small  pieces  which  were  all  tight  ? 
■' -  '-eaking  of  twist  -  drills  in 
me  centre,  i.  recently  gave  a  machinal  a  new 
twixt-drill,  and  in  about  five  minutes  after- 
wards was  informed  that  it  w^ia  broken  in 
the  centre.  Hy  experience  and  observation  is  that 
seventy. five  per  cent,  of  them  break  in  the  tame 
way,  and  I  think  that  the  twist  or  torsional  attain 
has  about  as  much  to  do  with  the  breakage  as  the 

from  forcing  a  drill  through  the  bottom  of  the 
hole,  as  the  drill  catdiea  and  ia  supporled  by  the 
hole  it  bas  made,  and  will  brenk  above  or  m  the 
centre.  The  old  saying  iu  a  maoiiine  shop  to  '  nuh 
your  roughing  work  and  take  time  enough  to  do 
your  finishlug  and  fitting  well"  will  hold  good,  I 
think,  while  leading  a  twiat  drill  through  a  hole," 
I  imagine  that  many  of  your  lathe  amateurs  must 
have  etperienced  iiroiUr  difficulties  to  mine.  If 
lliey  kinilly  give  ot  thoir  eiparienco,  we  may  ulti- 
mately get  at  some  definite  knowledge  ot  value  all 
round  to  workers  in  steel.       Jag.  IlUnKwortli. 

VIIiLINa  TOOLS, 

[19310.]— Sbexso  some  inquiries  in  your  ptper 
about  milling  tooli,  I  send  you  the  following,  out 
from  the  Auierican  Maehitisl,  whioh  may  bs  of 
interest,    and,   pQwibly,  of   some  valuo    to    your 

"  For  various  reasons,  anch  aa  poor  steel,  o*«- 
heatiog,  imptoger  nin^xB%,bi'i.,       """  '      ^-^- •- 
A  TO   fsvia^    — ™- — 


i■a*l.^-^»^M»•■" 


ei^twnoto.  \tt  tysw.ai^  t 
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^•'.~iz.:t  n^et  ^'.)  aa  bonr':  If  In  an  Amnicui  paper. 
^i.  f;:  i;  »M  prob»blj  nid  bj  iray  nf  •'  cMfl." 
^^f:=^i  *-""""  papRa  am  giren  to  uiii  Mitl  o(  thiog, 
J,  £'=rr«n  '  imd  thni  the;  laugh  at  folk  on  tbe  othn  aide  foe 
l;;  v^^n  '  ukiug  their  itatcmmta  in  eamart.  I  un  inre  the 
■i=l.  are  '  patentMi  of  Ihfl  bicycle  never  claimed  anj  aach 
tree:  f  :r ,  thin;.  What  they  do  claim  is  a  patfecltV  nfe 
'!  i;  ttt  ■  vehicle,  that  can  be  tidden  oTer  k  lo{t  without 
~  '  ~ .  chToving  tbe  rider,  and  one  that  i*  u  tut  oi 
futer  than  tbe  oidinary  pattern,  and  much  eaaiti 

East  Saginaw,  Ifieh.  H.  B.  Smith. 


Alto 


aSASITE    IN    BITTT    IN    EVaLIBH 
a:|AHHEX.. 

[10521.]— As  I  find,  on  reading  ray  Esouln 
;  Meciusic,  that  you  hare  classed  my  paper  on  the 
I  Existence  of  Omnite  in  ritu  in  the  Engliah  Channel 


itliUR 

ibleoflead 

ti;T  which  can  only  bo 
I   viu  a  piece  of    the 
mtion  ol  water  (soft 
y.T-.i-.n    i-A    half- pint 
WiMr,   with  the  'fiiH 
p;*M     '.(    bot    iron.      Ti- 
.Si    l--.-^    inch   thick;     tn 
;=  a  Landia  to  within  lin. 
::j<  a:  r  jht  angles  with  the 
.t;v  a~l    :DHrt    tha    handle 
a  '  tcngi  ■  thi 


iSLtiy'f^Iitr,  and  diai 
T'l  grind  the  cnttei 
I  X.  «r  :^  ll-iclc,  wit) 


vAi  tad  trji  I'jl'Jer ; 
y.-a.t:  r«wo*e  [he  tail- 
\ui  '.titter  at  four  pointi 
■^  •.Ai'i  that  the  solder 


!  tb>  lathe,  and 
.iter;  r*m'^T«  the 

Itter,  and  fhnd 


■-■<««'.  I  ■»-,■.■.-,:,  l,k*V.  f (fly  totw.inertJorw 
^^.  .w*4  -MKr.  tuf^  rvjttitly  and  t'l  «hi«h  I  have 

II'.'.'.-  ii!.t.:r!M:  liium.  I  bare  triisd  all  tb« 
ta^^.a  lutp-tt  fW/.BkbM.^wl  iiltrat'i  iil  ulrer, 
y^Ut. .//.  •A-'.y.r.r.j,  4/.,,bii'.((«T<>rf''Ua'lanXW''rM 
V.  Hi— .'v.  M.  /  <uM  '.Maj.ly  a*  that  by  tho  fcduo 
■irf,-;  '.«  .-./»*>-■,  ',<  V^MA/  V.  tU  ',anl«.  1  Jltd  thO 
<*«  ••  J  %;   ..r.bX  /  i>'  ^Py^y    ('•'>   ViIuU'jN   t>j   thil 

MM*  V,  •,*   -..t/Mt/t   *,'.f.    a   (.amiil-fatfr  bniab, 
}W  />.../  •..rh\>j  Ma'.vhK  OtH  HMlaJ,  tlinn  l%aa  t>"> 

v^  f^f'i.t  •'*'*   ".f.  »•((.   af.'l  •ithif  ';i'li>((  '•* 

1 

M,~-  hluf.k  i«  ftr'iattr 


>faM>..  Wfaw. 
.tViul  wlahMj 
.:••>!»  ibii  %nm 
.■/  lay  '.»  Iha 


.,.'..■      -A    I    -  'i-r   /-.>'   .!.'%■>■'•«   will   fcwl   lr'.| 
,  ,, ,,  ,.,..-,  ,.>'n.'.-»>V^inth>< 

^.j.'"  ,'.''-.','-".. -'^    ,..„■,— -I.. /-(.ywhuk' 

,/,. '.„.    ..,.     ^,,,J  .,i      .    |.l'.fW'rf.««l 


,l„.|    I'.'|',I1»U 


York,  will  yon  permit  me  very  btieflj  to  lay  the 
(acts  before  yoor  readers?  Leac  October,  ooe  of  tbe 
poweifal  Brixham  trawltrs  wa*  brought  up  by  an 
obrtmction,  abont  twenty  milei  S.W.  o(  the  Eddy- 
stone.  After  beingfait  for  fteveml  honn,  tho  ge«r 
came  away  uninjured,  and  in  the  not  was  a  cleanly- 
fractured  fra^ent  of  granite.  Ths  fact  that  the 
net  waa  uninj  ared  satiiflcd  the  crew  that  the  ob- 
slmction  wa«  not  a  wreck,  and  tbe  stone  brought 
up  has  latisfied  GTsry  geolcigi*t  who  baa  eiamined 
it  that  the  Tcaiel  wa*  fait  in  a  rock.  The  detached 
blMsks  i>tiewTt  an  the  Chanoel  floor  hare  been  dis- 
cnsied  at  three  meeting*  of  the  Derou  Association, 
an^  at  Swansea  laat  year,  and  it  has  been  painted 
out  that  Ttssels  do  not  carry  as  ballaat  mauea  at 
st-inc  from  halt  a  ton  to  a  t:n  in  weight,  mafses, 
moreorer  that  are  nnbewn  and  un^narried  by 
tuman  hands  Thl*  ballast  bypotheiu  waa  only 
stalled  at  York  after  I  had  been  called  upon  for  a 
brief  rf  ply,  and  as  time  was  precioiu  I  couflned  my 
remark*  to  tbe  qaestion  raiiad  in  the  diaaoaaion,  a* 
to  whether  the  mass  of  rock  whioh  "  brought  no  " 
the  trawler  might  not  be  a  huge  emtio  embedded 
In  the  Channel  floor.  To  enter  folly  Into  tb*  whole 
oatitlon  would  take  far  more  space  than  yon  could 
afford.  Arthur  Soopa  Hunt. 

Torquay,  Sept.  13. 

VSNTILATXOV. 

[i:jl23.]  -I  son  Dr.  Edmondi  (18184)  wiU  per- 
mit the  writer  of  the  letter  in  wMoh  Uu  term 
'■conTection"  is  nMd  to  take  asMption  t«  hb 
readinK  and  distom  of  luch  DOrreotloo.    For  the 


ontfaediffL — - 

oaae  of  the  houia  in  queatlon,  demonstrated 

oonTeotioD  waa  tbe  only  twoi  we  could  properly 
apply  to  the  mo*ament«  of  the  air  wbich  this 


safi 


__Jiwni  then  and  there  exhibited,  and  were  oaaeed 
•otlrely  by  tbe  heattd  wall*  of  these  paauges 
lavJing  under  the  inflii'oce  of  "oonTeotion"  in  me 
presmr*  of  the  cold  air  of  night,  which  obTioualy 
would  not  entM  a  taonas  with  wiodowa  open  in  the 
iMisment,  and  abut  in  the  gumt  floor. 


SiaHAI.-WEXaTI.E8  POB  SHIPS. 
IVwa  1    A  iKBlEa  of  distinct  and  nnmiataks- 

_..!«  whiKtlc-iuRnBli  would  be  of  great  value  in 
lii-Jt.iiiK  t'lUn^TKntcolliaionsat  aea  ;  but  althoiigh 
many  "ukr'^U-**  h"™  been  made,  I  know  of  no 
i|«vi'«  which  la  free  from  objection.  A  riirill  or 
dirilnetir  •u'lilJe  ••>'«"''  »  *  ■".'B'^."'''  indication 
'rf  tbn  liiwtoiity  ..f  a  Tei«a,  but  it  gi»ea  no  clue  to 
Um  dinwlloii  In  which  (he  vessel  u  prooeodmg.  eape- 
cullv  M,  wbou  theaa  aigtiala  are  mo.t  needed,  (og* 
uwdn  a  in'rtt  inciiliar  effect  on  sound.  It  la  not 
MavtiriliMi'ircraayirtem  which  ahall  bo   effootive 

TTi.. ^,,„,,  and  it  i«  obvioua  that  bcfoto  any 

,, ..-J.    be    useful,    a  code    of    •ignali  muM 

IM  MUin-raaltj  ngrr-M  upon.  Foga  at  sea  are  not  by 
aut  nK«in  lantie*.  th.iy  are.  in  fact,  in  ccctam 
rBKi'-naa-Iimwlent,  that  I  eoe  one  maater  of  a 
•|7i«,a(l««-4eli.i.Tl^-ng™l«d   the  "i^™"^"*); 

fRD^rallv  a'loatii'l,  bncauie  ho  l.«  found  from  ei- 
»«*>.<*  that  the  rlear-^r  «-«itber  compen«atea  for 
.fce  ^«'r»  rt'StaiK*  atcamwl.  Still,  foR*  must  at 
timo  In  enwiintenKi,  nniJ  it  i*  a  qutation  what 
»"-.n"f  wbiOle-aisinil.  will  afford  the  greate.l 
«.,»*.  tion.  llfB-ewho  have  bad  any  fXi«reuce 
i7t  tl.«  nlli^.^  of  in'.tif.n  on  tho  aounds  uf  the  whittle 
-Wr.1  at.  di.inc,.  will  ag™,  t^t  wl^v« 
(rtt.:!.!:*  are  a.W!*l.twl  they  muat  be  widriy  »f^^^ 
u!"««b'X^y  thi'fillh  Vi^t  be"troducd  with 
Zl«a.lW>.  It  ii  wwntiai  that  the  Bjundaahould 
K  '.  mXkalle.  and  that  they  rf""^^  "^""  °' 
W4»l.inati'>n»  which  will  indicate  whether  the 
vrk...l     ■»     staamiug     on,     go^B     ""^"•,  _" 

:r;::ij  t!:.-t^s:te°;roi?der?c;r.^'^ 

."^  »  y.tl,!.d"nS;lvthat  ^JMno-i'  *'  *»"'% 
wilJ   ii,.ii.uit«  lb-  "la-t  ronltion  of  the  fhip.    H 


, idea  of  the  l  — 

on  the  *onnd>,  and  Ik  aole  to  fomolate  a  seiiei  cl 
ngnal*  which  wonld  perhap*  indieate  clearly  Hk 
oounea  of  two  apptcaching  v^vela,  bat  at  prasal 
no  informati-n  oi  the  kind  is  available.  Socn 
experiments  have  been  nude  by  the  oSdali  of  Ihe 
Trinity  Houf?  with  a  steam-whiirle  devi-eJ  tij 
MeMTS.  Smith,  o!  Hyi-c-znrai.  and  tho  inTtn^:t' 
seem  to  hare  ta'ccn  a  f^ep  in  the  ri^ht  direcU.'K. 
fat  they  have  avcided  th?  ot^n  rzisleailing  btiui- 
on  oua  note— miili^licr  b^anae  loniB  may  DOlb 
heard— and  have  adopted  the  syrtera  of  i,HTinji 
chaiacteiistic  sound  lor  each  ifgnal.  ;>ome  of  thcM 
loondi  may  not  be  beard,  t^o  :  bat  tbe  inlea 
appear*  to  me  to  be  tbe  beat  y«t  publuhiil. 
andin  the  hep!  that  tome  of  ir,ar  ingtniov  cixi- 
tributorsmay  help  in  the  ^o-i  work.  I  '-EdtBi 
note,  llie  instrument  of  lltaen.  Smith  PrillMn 
and  Co.,  ^ives  one  di^-.inct  and  chancCerijttc  cinnd 
for  each  fignal — ri2.,  starboard,  pert,  and  uslpni- 
A  high-toneJ  note,  pitched  in  a  given  key,  may  1^ 
naed  for  part,  a  low  bii9  note  for  *Urb:i>rt],  iiA 
the  two  in  coiiibinati'..n,  wbich  produce  a  loud, 
pecnliar  bannoniou*  sonnd,  for  a^t^m  or  fcricij 
■ign^  ;  or,  if  desired,  tbe  two  wheri  in  eomliua. 
tion  will  produce  a  diKord.  Each  of  Ihese  MUii? 
may  be  made  cantiDnoni,  bec&nie  it  is  diatincL 
The  whole  consisti  of  a  gun-metal  cylindrical  bell 
dirided  vertically  into  two  part*  by  means  ct  e 
metallic  bar  or  blade,  which  acts  as  a  soucdic^ 
board  and  can  can  tiates  the  eonnd,  and  forms  tro 
chambers  in  one  bell.  In  these  chamber*  a  tr^- 
iating  slap  cr  stops  are  placed,  in  order  to  produu 
from  each  chamber  twc  liiitinct  notea,  one  a  biitL- 
tonid  note,  the  other  a  low,  baas  note.  XhiftKll 
is  thcD  flrioly  secured  to  tbe  levcr  Talva-cock.  I 
do  not  know  whit  is  tbe  effect  of  the  report  ant  t< 
the  Board  of  Trade,  bat  it  is  csitain  thai  asmetbii!; 
can  be  done  to  pronde  ateam-veaiel*  with  a  cod: 
of  whistle- iinals  which  may  happily  do  aometbiDf 
to  prevent  colliuaiis  at  *ea.  Saial  Bynuo. 


LiaHT-DBAVaHT  STBAJCBBS  —  AD- 
JTTSIKBHT  OF  XXBBOB8  —  TBI- 
CTai.SB. 

[10231.]—"  StrmoBi"  ahonid  hava  made  toiEi 
attempt  io  And  oat  whether  ha  mlly  did  ranumtia 
anytbinsol  the  matter,  before  wxitiiig  letter  1P175, 
p.  15.  The  idea  that  a  ataomar  80ft.  long,  16IL 
wide,  would  coin  30  tons  oargo  on  » 12iii.  drangtit. 
ii  Tatrwihing.  Why,  Ih*  diaplocemant  wonld  am. 
or  woidd  baraW,  rooeh  30  tona,  loKTing  a  Uttla  lie 


I  mayalK 
say  that  it  would  be  on  utter  impoasibility  t«  ■ 
steamer  of  70  toni  dilplacMnent,  of  the  liia  nm- 
tioned  by  ■■  Sonlight,"  to  ewry  50  too*  cain. 
Possibly  ■■5nDliBht"r«vaiMd  the  flgutr*,  and  iu 
weight  of  the  veaiel,  ate.,  was  50  ton*,  ud  tap 
earned  SO  tons,  instaiil  of  being  aa  be  gave  tbra. 
I  intended  to  «ay  before,  that  if  Hi.  Piral  thiolii  1 
can  be  of  ate,  1  shall  be  itlad  it  ho  will  lay  so. 

Mr.  Weitlaka  (lecttr  19195,  p.  40]  *NinB  to  hi" 
been  unaware  that  Ihe  centre  of  the  miirot  ongl' 
not  to  coini^e  with  the  central  ray  of  the  cm*. 
It  wems  tolerably  evident,  I  should  have  thoogbt, 
that  one  bait  ofttieconeof  ray*  i*  cat  by  themim: 
in  a  wider  place  than  the  other  hnlf— i.e.,  nearer  I" 
the  largo  mirror,  and  that  end  of  the  flat  wbici 
takes  tbe  wider  half  of  the  cone  mutt  neceasariljbc 
larger  than  tho  eud  that  takes  ttio  re*t  of  the  np- 
Thl*  i>,  of  conise,  supposing  the  flat  to  tMOslr 
juit  lat^e  enough  to  reoeiva  the  entire  cons  a 

1  qoite  endorae  what    ' '  Sunlight ' 
tricy^e  wheels.  There  is  a  gain  ir 
in  reducing  the  nie  of  the  driven. 
thfugal  force  i*  proportional   to 

and  inTetsolyproportianBltothot 

Tbe  dcawbailk  to  redndng  the  aiie  of  wheel  i 
a  unsll  wheel  feels  inequalitiea  in  tbe  ground  bur 
[hen  a  large  oue,  but  1  think  "Sunlight"  isiifk: 
in  obooaing  a  Driver  -lOin.  dtam.  or  tbereaboutt. 
speeded  to  .'lOin.  or  ao,  for  yesterday  I  rode  S'i>: 
miles  in  half  an  hour,  over  rowta  good  aud  bad,W 
level,  on  such  a  machine,  alLhough  I  am  an  innU. 
oadanuaedto  riding.  The  machine  waa  hsnvy  sad 
the  seat  rather  far  back  and  atiif.  ■  -  Snnligbt'i " 
hints  for  double  gearing  are  voiaable. 

ODRB    FOB    CHAPS      OS     CKAOXBD 


mtzifiual  to 
Aimuchoac 


[in225.]— CKiPS,  or  aplitting  ot  the  »kin_>: 
the  tips  uf  tbe  nngers  und  thumha,  to  wbkh 
gaideners  who  work  in  the  mould  an  t'- 
liable,  eipecially  in  cold  weather,  and  which  ait  ■> 
exceediui;ly  ptiiuful  and  irritating,  may  be  nliend 
of  all  pain  in  a  few  minutes,  and  Oiii«d  in  a  tf*' 
houix,  bv  tailing  a  {Hece  of  block  leather  about  tie 
size  o(  a  fnurpenny-piaoe,  making  it  aa  thin  *> 
possible  with  a  sharp  pauknife,  and,  haTing  sp*^ 
(hoemakcTs'  wax  upon  it  with  a  warm  fadft, layit 
on  the  chap  with  hsst. 

C1ii-l(.>iibsTn.  Wm.  Soodr  B«l>. 
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AUBOBA. 

ID  p.m.,  demie  olooib  diiring 

,_    :    wind.      LmDinoaa  pktobM 

iuble  about  30°  above  ths  Dorthem 
horiiOD,  with  rapid  motion  wesCwud.  Probably 
Aoiom  MBD  through  breoka  in  the  alouds.  Sept. 
H,  I  a.m.,  Coruication)  of  a.  pals  gieeiiish  hue ; 
llty  rather  haij,  witJi  moon  nhiuiag  briRhtly. 


[19226.]— Ano.  ! 
bafore  a  itrou^  ( 
ooeadonolly  r—" 


TRIOTOJUBS. 

[1922T,1— I  unorsthat  all  yonr  readers  who  are 
ttiofoluti  wiU  be  verr  Rl>d  to  find  that  such  » 
practical  man  u  "Snntight"hMs!vea  ui  bii  ei- 


aodoKTOiiredtodeicribe  in  a  former  letter.  I  have 
had  a  week'i  lAuring  on  it,  and  can.  Bately  say  that 
tta  hiU-diinbiufc  gear  ia  a  neat  help.  AoTone  who 
"le  road  liom  Wincheeter  to  SoutliEimpton, 


;t4bin.  and  speeded  to  64in.,  Or  with  (he 
»■»>■  to  abaat  30m.  I  use  a  saddle,  and  cau  dil 
3dit  orer  the  pedala,  but  I  find  that  this  method, 
aUbougti  it  f^Toi  ma  ureat  power,  impain  tha  uie 
of  tlu  >t«eruig-whefll  behind  when  traTelling  on 
T«7  peaiy  or  Tety  duety  roadi,  aa,  I  preaume. 
ITlirn  a  not  anfficieut  «  '  ' ' 
Iwramadied  by  douhla  dririug-gear, 
mtbod  would  add  greatly  both  to  Iud  wii  auu 
waight  of  the  macbine.  My  idea  is  that  with  this 
nar  attached  to  auch  a  machine  as  the  "Salvo," 
biplaea  ottheilriTiug- chain,  it  would  make  one  of 
Bu  bait  yet  produced :  the  great  objection  to  it 
faug  that  the  steering -wheel  would  thaa  ba  in 
boDt.  The  means  by  which  the  Salvo  ia  made  to 
drira  both  wheels  is,  1  think,  more  eftident  than 
tlia  naa  of  two  aeparata  driving  •chains  oi  other 
ai"i"i"'  gear.  I  ventoie  to  think  that  this 
««r  would  ba  more  effective  than  "  Sun- 
Ught'i "  anggeation,  aa,  if  I  understand  him 
oomctly,  it  would  be  neeessary  to  have  four 
diMng-ohaina  it  the  machine  is  to  be  doable- 
diivingr  and  a  single  drivizu;- machine  is  not  so 
•flaistiTa  (or  hills  aa  a  denbte-geared  one.  In 
it  would  be  neceaaary  to  bave  a  lever 


.  -  out  lover  would  be  snffieiukl  Uv  ai 
ii  that  in  going  up-hill  my  maiiinshai  _ 

rtft  tain  round  towards  that  dde  on  which 

u<gMi  is  plaoad,  oven  whco  the  tt««iiiig- 

whMltaq^iteight.  If  I  had  double  dtivbg- 
TUMI  «0«U  Mt  h^psn.    Ai  ngaidi  ^otn- 


brakes,  I  must  emphatioally  say  that  1  do  not  like 
them  at  all :  if  from  any  cause  one  should  press 
more  on  iis  wheel  than  the  other  does,  the  machine 
is  sure  tu  turn  suddenly  round.  1  have  myself 
been  tvica  run  into  the  ditch  from  this  canae. 
Moreover,  they  injure  ihe  rubber  tirsa  and  tend  to 
loosen  Iham.  Thuru  ia  iinlhiDR  better  than  the 
brake  similar  to  that  Uttccl  to  the  Saito;  a,  steel 
band  acting  rouuri  n  pulley  fixed  on  the  axle. 

Desopiption  ol  Fig.  :— F  ia  a  bevel  cog-wheel 
forming  part  of  the  mner  hub  of  one  of  the  rliiving. 
wbe>.ls  which  drives  the  pioiou  K,  keyed  on  tEi 
apiodle  tj  Q.  B  and  C  are  keyed  (in  the  pedal  abaft. 
Aa  repruaented  lu  tie  figure,  the  •malter  speed  is 
in  gear.  The  wheel  B  drives  the  pinion  T,  which 
is  keyed  on  a  ferrule  which  slides  on  Q,  and  ia 
raised  in  or  out  uf  gear  by  the  lever  H,  the  end  of 
which  is  forked  and  catches  in  the  grooved  wheel 
8.  When  the  lerer  N  ia  palled  )o  the  right,  S  ia 
raiaed  up  and  diawa  tbe  pioion  T  with  it  into  the 

Sace  between  the  wheels  B  and  C  so  that  it  is  out 
gear.  Bv  tbe  sune  movement  the  lever  £  ia  de- 
pressed, and  BO  Ihrowa  the  wheel  L  into  gear  with 
thewhetlC.  WhentheleverNiaplacedlu^-way 
both  piniDDS  T  nod  L  are  out  ot^gear  with  their 
respective  wheela,  when  ihe  pedala  form  a  rest  for 
the  feet  m  going  itowu-bill. 

Charles  P.  Steel. 


[132:28.]— YOUB  corieapoudeut 
light  in   what  he  atatea    reape 


Quido  '■  ia  quit 
ipecting  the  size  o 
a  grest  mistake  t 


chain- nbeela. 
have  them  ao  smalt  aa 
machines.  Take  for  inatanoe  tbe  "  Cheylei 
or  tbe  "  Singer."  The  first  of  these  I  know  to  be 
very  tioubleaome  from  the  chain  jumpiUK  oil.  In 
this  case  the  pitch-wbetli  are  made  so  that  there 
are  not  coga  or  teeth  properly  ao-called,  but  tbe 
wheel»havBdepre9>inns,  an  it  were,  only.  J  consider 
the  form  of  tooth,  if  we  may  ao  term  it,  aa  wall  aa 
the  small  diameter  of  the  pitch-wheels,  bad.  And 
I  should  think  that,  if  not  already  done,  the  maker 
will  alter  these  two  points.  Tbe  Singer  machine 
baviug  pitch-wheels  very  similar,  it  no  doubt 
suffers  from  the  same  d^ect.  But  I  cannot  apeak 
SB  to  this  from  actual  experience,  wbilat  as  to  the 
"  Chaj  leamore "  I  can.  I  do  not  wish  to  apeak 
against  either  machine,  please  ramember.  And  to 
give  it  its  dne,  1  would  lay  the  "  Cheyleamore" 
certaiidy  isa  fin"  miehiae  ;  otherwise,  I  am  meo- 
tiooing  theie  aa  thpy  have  come  under  my 
our  personal  notice.  Exception  might  be,  perhapa, 
taken  to  the  fiict  o(  the  Ur^ar  wheel  on  aeveral 
acorea.  But  1  would  say  thiit  a  moat  important 
consideration  is  iuvulvecl— viz.,  the  number  of 
teeth  alwaya  in  contact  iri'.b  the  linksof  tbe  chain. 
If  these  are  few  the,atrain  per  tooth  and  link  mudt 
be  more,  whilst,  it  many,  it  is  more  equally  divided, 
and  the  chain  ia  likelj  to  wear  lunger  ;  ia  not  liable 
to  jump  off  when  ridiug  a  hill.  And  there  is  the 
minimum  of  risk,  of  danger,  or  excessive  wear  to 
either  chain  or  pitch-wheel.  Ia  my  own  machine 
the  piteh-wheela  are  of  atoel— vary  light  in  aeclion. 
Theamall  wheel  ia  Tiin.,  and  the  larger  one  Sin. 
diameter  reapectively.  Whilst,  owing  to  the  way 
the  chain  is  made  to  gear,  there  are  no  less  than  10 
Unka  engaging  with  Ihe  same  number  of  teeth  al- 
ways in  contact  Ui  transmit  tbu  attain  on  the 
tmalleit  wheel.  And  the  gears  do  not  look  at  alt 
cumbersome,  whilst  they  have  never  given  troable, 
neither  haa  ue  chain  ever  run  off  with  me.  And 
with  the  remarks  of  "Quido"  I  tharaoghly 
concur  as  far  as  the  tricycle  matters  go. 

To  our  good  and  able  oantributor,  Mr. 
W.  H.  Stacpoole  Weatrepp.  I  ahonld  like 
to  add  a  few  words.  Prom  my  point  of  view, 
his  remarks  are  most  direct  to  the  point  on  all 
hot  one  item,  which  I  feel  aure  he  basea  his 
assumptions  on,  but  which  is  not  stated  in  hia 
letter— vix  ,  that  tbe  length  of  throw  of  the  crank 
depenila  on  the  length  of  the  rider'a  leg.  There- 
fore, what  would  auit  a  tall  man  would  not  be  so 
well  for  a  short  one.  as  the  latter  would  find  the 
6in.  throw  bard,  whilst  our  Call  friend  would  work 
it  with  ease,  Theoretioally,  a  6m.  crank  should 
drive  the  machine  easier  than  the  4iiu.  But  like 
many  other  points,  theory  ia  not  proved  by  prac- 
tice. I  would  also  mention  that  in  the  case  of  a 
abort  man  wiUi  good  muacularpowerashort  throw 
crank  would  enable  him  to  lide  as  fast  at  a  peraon 
of  greater  height  and  aomewhat  less  muscle,  on  a 
Sin.  throw-cr^k.  Will  Mr.  Weatropp  kindly  state 
hia  height  F  In  my  own  case  I  am  not  very  long  in 
the  leg,  and  am  of  opinion  that  a  somewhat  shorter 
throw  than  6in.  would  be  beat  suited  to  my  re- 
quirement, although  I  ride  a  Gin.  at  present  pretty 
eMlly. 

I  am  ^uite  with  him  aa  to  the  question  of  hill- 
climbing,  and  hence  the  evolutiou  of  the  idea  M 
deseribod  in  letter  19173.  »o  doubt,  also,  a  laral 
gear  has  advantages  in  hill-riding;  tharefore,  a 
win.  wheel,  loral  geared,  is  likely  to  ride  eadsr  op 
Ml  Inslina  than  the  same  wheel  geared  or  speadea 
up  to  oqual  a  Gffin.  And  I  think  further  that  this 
qntrtioni*  r««llr  (me  of  euduranoe,  astheMin. 
wbMt  RWaded  urvaL  although  the  rider  uakM 
mm*  tam  to  tha  mil*  than  if  apaaded  higher,  it 
,  ddM  «HUr  ft  the  ddM  hM  tha  stajing  powv  to 


..    _      .  .  InKona  per  m 

being  (in  both)  the  same.    Tbe  dee 

through  which  the  feet  travel,  no  doubt,  help*  to 
oountarbalance  the  extra  revolutions.       Travelling 

I  up-hill  is  tbe  one  point  that  ia,  I  tbinli,  greatly  to 
be  deaired  by  riders.  Ae  on  a  level,  a  good  maonine 
will  run  pretty  freely,  and  I  find  that  the  inoreaae 
of  speed  over  a  certain  rate,  up  to  pretty  n^d 
travelling,  tirut  one  but  very  little  more.     But  it  is 

I  the  hill  X  do  not  like :  and,   where  T  am  residing, 

I  we  cannot   go   any  diatauce  without  up  or  down 

I  gradei. 

"  T.  F."  has,  however,  started  a  fresh  question. 
As  to  the  size  of  wheel,  1  am  atiti  of  the  opinion  I 
expressed  in  mj  former  letter.  The  smaller  the 
wheel,  the  more  turns  it  makes  to  the  mile. 
Hence  the  velocity  of  the  rim  is  greater,  audit 
runs  over  obstacles  quits  as  easily  aa  the  large 
wheel,  owing  to  the  stored  up  force  due  to  its  . 
weight  and  velocity.  I  am  quite  willing  to  admit 
that  the  amallot  wheel,  travelling  at  the  same 
apeed,  or  I  should  say,  making  the  same  nnmbsr 
atrevoluCionB  per  miuute  as  the  larger  one,  espe- 
cially at  tloxc  tpmb,  would  fall  into  small  depraa- 
aiana  of  the  road  more  freely,  but  its  extra  velocity 
enable*  it  to  niii  artr  theae  jual  as  eaailf  B«  the 
big  whe^. 

I  abould  like  to  hear  more  from  friend  "T.  F," 
on  the  seat  quer'tion.     I  am  somewhat  inclined  to 
think  as  he  Uoea.     My  machine  has  tha  double  flat 
_   alto  a  three-point  support  arrangement, 
I  find  fsiriy  elaatic.     But  atill  then  ia  some 
iderable  aide  ''joggling"  as  he  mantlons.    1 
__  about  to  try  a  plan  nth   an  inclined  cuahlon 
filled  with  a  rubber  and  spring    combinatiau   to 


pnng,  a 
vhiohl 


tathia. 


what  grade  he    finds  il 


billy  country,   a 

practicable  tc  ride  without  very  great  a^ 

hia  machine  as  now  altered-    And  if  ha  thinka  1 

can,  by  the  alterations  I  have  just  mentioned,   and 

which  are,  in  detail,   tbe    fitting  of  three  rubber 

loops  from  the  present  points  of  autpenaion,  so  that 

the  wood  aeat  ia  carried,  as  it  were,  on  C  spring*, 

with  rubber  suspenders,  and  also  the    application 

of  aelightly  slopingaeat  with  spring  atuffing,  make 

my  present  ateel  machine,  with  -lOm.   wheela,  ride 

I  would  just  (to  tretpaaa  on  your  apace  a  little 
further)  like  to  mention,  as  bearing  on  the  Duestion 
of  crank-throw,  that  there  is  tha  "Hereulesy"  whioh 
can  be  had,  to  allow  the  cranks  to  he  altered  in 
tha  length  of  throw.  Has  any  friend  ridden  one? 
If  ao,  will  he  kindly  state  hia  ideas  on  it  ? 

I  have  also  been  favoured  with  particulars  of  a 
new  machine  made  by  the  "National  Tricycle  Co.," 
Coventry.  Their  "National,"  No.  6,  ia  not  only, 
I  think,  a  novelty,  but  also  a  vast  improvement. 
The  idmi  ia  to  abolish  the  chain,  or  any  ayitem  of 
gear,  and  drive  direct  on  the  main  wheel  ahaft. 
lie  woodcut  shows  a  most  sightly  machine,  and 
built  on  a  principle  that  I  have  long  thooght 
would  be  a  great  advantage.  Doth  wheel* 
drive.  Abeance  of  gear,  an  open  front  to  the 
machine,  l>ack  i^teerlng,  powerfnl  brake,  and 
many  other  advantages.  It  looks  to  me  so  hkely  a 
machine  that  at  the  earliest  date  practicable  I  sImU 
arrange  to  see  aud  teat  one.  Alter  which  I  shall 
be  happy,  should  no  one  else  do  so  previously,  to 
state  my  opinion  of  it  after  a  practical  trial.  This 
firm  also  do  another  thing  that  meets  my  vitfw*, 
viz.,  they  fit  wheels  of  b2in.  diameter  to  their 
special  tricycles,  but  speeded  Joich  to  48.  Tbi* 
certainly  ia  likely  to  be  an  advantage,  and  should 
meet  the  views  of  oar  friend  "T.  F,!*'  to  some  rl- 
tent,  aa  well  aa  myaelf,  aa  tending  to  easy  riding. 
I  am  mentioning  this  not  as  a  ^toitoaa  notice 
in  any  way,  an  I  am  parfeotly  ignorant  who  the 
firm  are  or  anything  about  them  beyond  their  price 
lilt;  but  make  mention  of  this  new  maohinery  as 
beins  likelv  to  interest  your  tricycle  reader*. 
"         '  SunUffht. 


either  case  would  be  precisely 


.„    not    centrifugal    _. 
momentum,  for  (aa  is  pli 
of  tha  word)  centrifugal  force 
from  the 


by  the  deriva 

p force  which  pulls 

and  such  a  force  could  never  nelp 


Again,  if  we  take  a  small  wheel,  and  a  large  one, 
with  the  samo  section  of  rim,  and  arith  the  paii- 
pberies  travelling  at  the  same  rate,  then  thean^ular 
momentum  i*  direetly  proportioDAl  to  tha  radiui  of 
Oowhasl*.  That  is,  in  the  targe  wheal  the  angular 

nantom,  or  power  itorad  up,  I*  nnportioDBllj 

iter  than  in  the  small  one,  and  not  It**,  m 

m*kaont!    Bvt,  u  mwjOM 

of  the  wai^rtkh  a 
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Sept.  38,  IMl. 


S^t 


more  iBtportuioe  than  tbe 

the  vheelfl  (which  an  made 
poMible)  knd  iroalil  be  more  than 
go  OTM  a  atone,     Apiii     "  ---"-'-■  " 


eijiht  B 


.eight    , 


Mrtaia  UDonnt  of  work  must  bs  done,  and 
yon  hare  k  big  wheel  or  a.  little  one  the  work  dono 
u  JDit  the  nxae ;  and  if  yoa  dn  it  is  the  same  time, 
tba  ptmax  oxerted  during  the  whole  of  that  time  is 
IheMBU  in  both  instanoea.  There  would  be  a  little 
-VEtrK  friotioii  in  tho  lone  caae  certainly,  but  that 
would  tend  to  favout  the  big  wheel.  From  the 
prmoticsl  eiporienoe  which  1  have  had  of  didereut 
kiiids  of  bricjclea,  I  cetLiinly  think  the  big  one  goei 
fha  MUier,  thongh  I  do  prefer  the  kind  of  make  in 
wfaioh  tl^e small  wh«el>  uv  uud  (tbe  "meteor"  toi 
imtuca),  u  I  lika  to  have  ererjthiDg  clear  in  front. 
Tha  bnks  certainly  ou){bt  to  bs  on  the  diiTins 
wheeli.  Bud  not  on  the  ateerin);  wheel,  and,  t  ehoald 
think  "Sunlight's"  arran^menUof  alow  gearing 
maid  be  a  good  one,  but  I  ahonld  like  to  aee  a 
-dniring  of  it.  J.  H. 


lUIa,  al 


— It  IB  apphcabLe  not  only 

STOund,  but  ucending  and  i 

{adden,  crDidne  rorka  and  eveiv  kiad 

But   aa   man    became    civiliaed    be   conatrocled 

■moother  roads,  where  the  traffic  waignat,  and 

wheel*  to  ran  thereon.    On  auch  roadi,  fraated  of 

IliB  divereity  of  lurfaee  which  made  proneBa  on 

foot  eiKnti^,  he  introduced  wbeela,  and  latterly, 

not  only  wbeela  which  rDvolve  on  Bmootb  azlai  for 

tbe    purpoie    of    heavy    bartheaa,    but    biuyclea, 

tficTolee,  &c.,  for  hii  own  proKreeB. 

The  alternate  putting   forward   of   tha  test  of 


a  "milling  machine"  bnt  simply  to  a  modtfled 
cntttng  frame.  The  advantages  of  his  nu)diS«- 
tiona  bIbo  are  by  no  meani  obTioas.  WiU  he  favour 
ui  with  (urtbcr  eipUoatioDB ';  Wbat  will  it  do 
beyond  what  ia  done  by  the  ordinary  vertioal 
cuttiag  tramo  or  the  old  crown-wheel  outter?  I 
'  "  ' """  "         practical  turoeia say,  alao. 


L    thei] 


,  there  ia  any  oi 


when  well  made  and  of  udequnte  dintenrioi 
myself,  1  doubt  much  whether  aoything  ia  better. 
A  little-kuoWB  apparatus  for  wheel- cutting, 
milling,  sbapiDg,  &c,,  based  upon  otie  designed  by 
Proteaaor  Willis,  is  mario  by  HoUj:apffel  and  Co., 
and  ia.  I  beliave,  an  efficisDt  iostrument.  But  it 
coats  2.)  guineas.  It  is  thue  doicribed  in  Holtzapif  ol's 
'■  '■    haa  a  Tcrtical  slide,  npoii  which 


indies 


anted  u 


,t  of  a 


is  probably  no  sufficient  reason  \chy  the  al- 
Toatagea  of  a  road,  divested  of  its  DUtutal  irregur- 
tarities  should  not  b«  made  as  available  in  increased 
degree  for  horses— i.e.,  why  horse -vclompedes 
ahoald  not  be  made — the  horse  to  ride  and  work  on 
treadles,  and  thus  add  two-fold  to  the  speed,  and 
two  OF  threc-fotj  to  tbe  daily  distonoe,  a  horse 
might,  without  mare  (atigne  than  now,  be  euablad 
to  perfann.  Uorsea  readily  acquire  ateodr  action 
of  Tarioua  kinds  by  traiuiDg  and  habit,  and  would 
probably  easily  he  trained  to  work  a  properly- 
constructed   velocipede,  i"   — *■■  ■"•    ~~  -  — ' 


eiortion  on  tha  hi 

third  the  speed  or  diatanca. 


IHa  PSODUCTION  OF  ELBOTaiCirY 
IK  TH£  BATTSBT. 

[19331.]— I  □E9lns  to  draw  attention  to  the  fol- 
lowing phenomena  :— It  ia  of  course  well  known 
tbatagaseoui  tilm,  s«y,  of  hydrogen,  on  a  plati- 
num plate,  when  plunged  intuncid  and  opposed  to 
a.  etaan  platinum  plate,  evolves  electricity;  this 
being  the  pioiimata  cause  of  so-called  "  polarisa- 
tion/'  It  has  never  been  made  i^ear  to  my  mind 
why  SDch  an  action  should  occur,  and  I  venture  to 
think  that  upon  the  elucidation  of  the  principles 
inrolvad  depends  the  introduction  of  that  gas- 
battery  which  may  auperaede  all  the  various  mag- 
nsto-manbines  used  for  producing  light,  motive 
power,  &c. 

AH  existing  batteries  use  zina,  and  all  zino  bat- 
teries must  inevitably  got  choked  by  their  own 
secondary  products,  thus  precluding  the  poasibility 
of  eonatanoy.  But  no  auch  disaavautage  would 
attach  t4i  gas  if  it  oonld  be  employed  in  tbe  place 
of  zinc.  When  opposing  a  gas-coated  plate  to  a 
clean  one  the  corrcat  is  but  monentiiry,  and  it  oc- 
curred to  meto  try  thestats  of  the"qussi"  clean 
plate  alterwards.  This  I  did  by  opposing  it  to  a 
fresh  clean  plate  afterwards.  This  I  did  by  oppo- 
sing it  to  a  fresh  clean  plate  in  another  cell.  I 
foimd  that  it  too  yielded  a  current,  from  which  I 
infer  that  there  is  an  actual  transference  of  tbe  gas 
between  the  two  opposed  plats),  doubtless  by 
•'polarisation"  through  the  acid,  and  that  it  ia 
OiUy  when  both  platen  have  similar  gaseous  films 
upon  their  snrfoces  that  electrical  equilibrium  is 
airived  at.  Them  must  in  all  this  be  Bome  expen- 
diture of  foroe  made  apparent  bb  electricity,  for  no 
material  matter  seems  to  be  changed  thronghout 
the  entire  operation.  The  gas  simply  seems  to  be 
trtmtfTried,  thereby  producing  electoicity. 

— W.  T.  B. 

THE  I.ATBE. 
[19232.]-!  ovonT  to  have  replied  to  E.  P.  Ain- 
tree  (latter  iniGij,  p.  U),  laat  week;  bnt  have  been 
10  buiy  that  t  could  not  find  time. 

I  hope  shortly  to  be  able  to  write  another  article 
npon  the  details  of  Gilray's  lathe,  in  respscC  to  its 
flttingi  lor  special  purposes,  and  will  bear  iu 
mindqoeries.  O,  }.  Zi. 

UtLLUra  MACEINB. 

[19333.1— So  far  as  I  can  anderitandH(.TouiK>i 

drnrtis  (Mar  ISIST,  p,  40)  he  doe*  not  b^  u  tc 


ir  the  work  may  bs  sttached  to  the  vertical 
Biiue  and  presented  to  drills,  ^c,  carried  by  the 
mandril,  whioh  uapacitiea.  combined  with  the  two 
horisontal  movementa  of  the  slide-rest  and  the 
dividing  plate  of  tbelalhe,  constitute  a  moat compre- 
henaive  and  useful  arrangemeot."  I  have  only  seen 
this  shaping-machine  at  HottzaptTera  :  but  It  is  a  . 
charmindlj-ooustrucffd  app.iratus,  end  one  which 

metal -turning  slide -rest.  If  any  reader  is  in  pos- ' 
session  of  this,  perhaps  he  would  report.  Ilinee, 
ot  Norwich,  als?  makes  a  milling-machine  for 
usin^  uponthe  lathe-bed.  Ilia  machine  (s  a  kind 
of  slide-rest  which  rises  bodily  upon  the  latbe- 
bearera,  as  well  aa  having  the  ordinary  horizontal 
movementx.  HoltzapfFel'a  ahaping-machine  affixes 
to  their  metal-turning  slide-rest,  and  seems  to  do 
everything  except  allow  the  wurk  chucked  upon  it 
to  rotate  in  a  vertical  plane  by  meaua  of  a  tangent 
wheel.  This  it,  I  {.incy,  essentid  for  completeness 
Some  such  apparatus  is  much  needed,  Aa  to  the 
principlea  upon  which  it  should  be  doaigned  1 
venture  to  submit:— tst.  That  the  lathe  maudnl 
should  ho  used  to  carry  the  catling-tool  ao  as  tu  get 
lid  of  the  complication,  vibration,  aud  loss  of  pnver 
involved  in  the  use  of  pulleys  from  tho  overhead 
motion,  and.  That  the  basis  be  a  slroiig  metal- 
turning  compound  slide-reat.  aa  with  tha  Wdlis 
shapini^ machine  by  HoltzapfTel.  Ilrd.  That  the 
honioutal  movements  of  the  slide-rest  be  auji- 
plemented  by  a  vertical  slide  giving  a  range 
of  three  or  four  inches  Terticailj;.  4th.  That 
the  screw-note  or  plate  upon  which  the  work 
ia  chucked  rotile  iu  a  vertical  plane  tiy  meaoa  of  a 
tangent  wheel-bass,  such  as  that  which  forms  tbe 
bonzoiital  base  of  the  spherical  stide-rast.  The 
Willis- HoltispfFsl  shaping-mschine  fulfllB  many 
but  not  all  of  thead  requirements.  It  tlxea  on  to 
their  slide-rest  by  mpons  of  tlie  ordinary  Willis' 
tooI-hoMer,  and  so  as  to  hang  over  the  end  or  side 
I  of  tho  rest  according  aa  cylinder  or  surface- work  li 
neoded.  With  lifting- bloqks  nnder  Uu  lathe-heail 
its  vertical  range  may  be  increased.  Will  other 
readera  favour  us  with  further  information  V 

Jamea  Bdmund* 
Oiafton-strsst,  Bond-street. 


was  fixed  behind  the  first.  Bat  all  photomettn  an 
this  priadple  are  unreliable,  because  they  giva 
diHerent  iodications  aecordingto  the  sanative  state 
of  the  eye  for  recoiviug  rays  of  light ;  for  aiam^, 
itaperBDD  remaius  for  a  time  in  a  room  with  an 
electric  light,  and  then  tries  its  iotouwty  by  anehiB 
instrument,  the  indications  will  be  miDos — battel 
him  remain  previously  in  a  dark  room  for  tan 
minutes  aud  then  apply  the  photometer  witbimt 
allowing  the  main  light  to  reach  the  eye,  thai  th* 
reading  will  begrsatly  in  excess  of  the  provioiis  one. 
This  same  objection  will  apply  to  Mr.  Rendell'i 
in^ouioua  idea.  The  oblest  method  still  appeaiilo 
be  the  moil  reliable— that  of  bringing  the  Ught  to 
be  tested  side  by  side  with  another  ofknown  value, 
because  in  this  compariaou  the  eaiiBitire  state  of  the 
eyes  of  one  or  more  peisons  does  not  inflaenoa  the 
oompaiiaon.  B.  H.  T"- 


SEBP-SEA    SOTTNDIHa. 

[13216.]— A  Hsw  apparatus  tor  sounding  the 
depth  of  the  sea  was  invented  some  lime  ago  by  a 
I'ortaguefe,  SenborH.  deLimaeCaoha.  It  oon- 
aista  of  a  hollow  cono  of  cippsr  with  a  pert ormtsd 


if  tht 


ructed  SI 


B[Bt>ICAI>  BBPI.IEB. 

[1!)231.]— Loss     or     Voice.— "  Liszie," 
-^  ■        I    hod    I  ■     -  ■ 


drastically    treated    fur    several    illnesses,    and 
whose  profession  demands  much  pnliliu  speaking, 
liable    to    lone    her    voice  in  various    degrees 
taking  cold."    She  asks   me   for   a  remedy 
Wbat  I  should  advise  is  that  she  take  up  some 
profealion  which   does  not  demand  much  public 
ipeabing,  and  that,  meanwhile,  slie  learn  to  use 
ser  voice  more  skilfully  than  at  present  she  pro- 
bably does,      ijhe    probably    has    the    "  parson's 
throat,"  a  form  of  weakueea  in  which  the  larynx 
iither  never  been  adequate  for  the  work  of 
public  speaking,  or  in  which  it  has  been  Btrained 
and  ruined  by  a  bad  method  of  speaking,  or  simply 
foundered  by  overwork,    Now  anew  larynx  can- 
't be  put  into  her,  nor  can  a  weak  larynx  be  made 
do  large  work  without  breaking  down ;  nor  can 

^y   Toiuo   be    used    improperly   withnut   being 

dwiaged.  Careful  feeding,  regiilai  lionra,  avoul- 
anco  of  hot  unventilated  rooma  and  of  the  chilhng 
sHoct  of  night-air,  plai  a  skdf  nl  ass  of  the  voice, 
will  carry  her  asfaraa  posiibloinhor  present  work 
James  Bdmnnda,  M.S.,  &a  , 
S,  Qiatton-st.,  Bond- at. 

FHOTDMBTST. 

[1!U35.]— Ix  letter  10202,  W.  J,  Bendell  asks 
why  should  not  the  intensity  of  light  be  measnred 
by  its  penetrative  power?    Sevemlforms  of  photo- 


telescopes  :  this  was  made  to  slide  at  the  end  of  an 
eyetnbe,  and  tho  thickness  of  glass  that  just 
admitted  hght  repveflented  the  intensity,  which  was 
read  off  on  a  BCnle  engraved  on  the  slide.    In  order 


sfeoti,  aaother  short  prism  of  trBrnparsnt  gjass 


use.    Inordsr 

pifpu'S  the  instrument  for  use,  the  base  istm- 

[ewed  and  the  silver  wire  dipped  into  nitric  add. 

la  chemical  action  ensuing  from  this  opeialki 

nrs  tins  axial  wire  witb  a  coating  of  nitrate  of 

ver.     The  wire  is  then  readjusted  in  iCspIscs, 

d  the  tiase  of  the  cons  screwed  on  again.    Tks 

•tri  ireut  IS  then  attached  to  a  line  by  its  a]M^ 

\       1,    ightad  aa  to  retainan  erect  poeition.    As 

■iSiSa,  the  water  pKnetratea  through  th* 

t   J-        ns  u  the  base,  and  rises  in  the  interior 

,.  ae  to  a  he2eht  proportionate  to  the  pees- 

ssriter      The  salt  (chloride  of  aodium) 

-water  enters  iuio  chemical  combinatioB 

r       Silver  uiirala  which  envelops  the  ausi 

I  riptacing  the  nitric  acid,  converts  ths 

into  chloride  of  silver— an  opoque  whits 

1  This    covers  the  portion  of  the  wirs 

;       I       been  in  contai^t  with  the  water,  and  thsi 

Iicates  the  miximum  height  ti  which  tht 

1    <  risen,  aud,  consequent ly.  registers  tbs 

upon  the  air  in  the  cone,  and  from  tlui 

\      !  depth  of  tbe  water  con  be  deduced  bj 

1      n      The  old  way  of  sounduig,  by  sinkiati 

r,   ]i  II  ball  or  other  weights,  attochtd  to  a  [us, 

V  il  \  iry  fallacious,  owmg  to  a  circumstaacs 

1 1  li  d  ea  not  affect  the  above -described  auto- 


li  tliir  modes  of  soundini;  generally  in  oie, 
I  J  u  1 1  ti  Buflice  well  enough  lor  practical  par- 
^.^ti  rt  iiBvi!;atir<n,  itnot  tor  scientiSo  ones,  sad 

n  li  lepindcd  upou  for  deptha  nnder  1,0W 
1  t    11      1  heavy  weight,  cither  globalai  or  long  ia 

>pi  .i  ,et  down  as  rapidly  as  possible.  Aeeiwd- 
I         ji  I  American  system,  the  lino  is  cut  at  ths 

rlj       v>hen  it  is  felt  that  the  weight  hss  leashtd 

I  tl  m,  and    the  depth    compnted  from  tki 

II  I  lounmgon  the  reeL    Indeed,  the  limi  act 
1      II    itly    proves    unequal    to    the    strsin  of 

,  p  the  weight  of  itself,  and  the  metal  ball 

r  from  the    bottom,  and  snaps.    In  Hi. 

]atem  whichhaabeenTarion-lyimltated, 
tis  disengaged  from  the  tine  by  the  shed 
(  I  with  the  bottom,  and  the  line  is  hanltd 
I  mill  ..tit  Sometimes,  however,  no  impniss  il 
.It  tli.1  xgh  the  weight  may  hare  reached  ths 
Dttom     Ihis  may  happen  owing  to  great  deptts, 

i^rts.  titi bottom  at  aucb-and-sncb  a  nnmbsr  cf 
ilhoQiB,  according  to  tbs  line  let  ont,  aereisl 
lilos  of  cordhavs  sometimes  been  immersed  in tUi 
Dy  mil  counted,  whereas  iu  reality  ths  line  iai 
»' 11  ",] laying  out"  owing  to  its  own  wrifhl 
L^rulj,  or  to  the  under- cnrrents,  long  after  ths 
lii^lit  bad  reached  the  button 


\  T  sS"  letter  19131,  i 
T"  nu^ht  all  to  thank  him  for  saggeatina  ths 
iirbt'-niiiL!  the  apeeulom  by  eelliag  its  bnw,  I 
ive  untten   to  Chance  P — ■- -■  "-    --* 


..   .  „  ^n  experimental  speculum,  to  ai  —  . 

1  r  mode  of  eslling  and  the  proper  pnraoc 

U  refore,   I    should    advise    all    intesdiiE 

I  I  f  apscula  to  wait  a  few  weeks,  whni  I  hops 

t^     111   \e  firm  wilt  he  abla  to  supply  a  nneh 
h  >(  r    imd  yet  as  strong  and  perhapa  atnogei, 

]  III  II  than  a  solid  one.  I  conld  hops  ws 
Hliili  1 1,  ible  to  save  two-thirds  of  Its  vrein^  ss 
\  J  b  "  supposes,  bnt  I  rathar  doubt  thS.  At 
to  what  he  says  about  the  latter  half  of  his  flf  th 
par  m  the  latter  halt  of  hia  sixth  fir.,  I  mnc 
heartily  agree  with  him. 

I  see  "Prismatiqae"  I*  golDK  to  doserib*  &e 
grinding  and  poUining  of  Spaoda  hf  lw>d.  I 
flunk  thia  it  wdl,  >spsiMr  M  1m  wffl  |Im  v  As 


.  as,  IBBl. 


ENGLISH  HXGH&Nia  AND  WOBLD  09  SOEBNCK!  Wo.  861. 


waj  the  tnda  data  it.  I  hope  he  will  Dot  (pan 
detajli,  BTen  though  he  baa  to  eitaod  hi*  intenst- 
ing  Mian  to  a  law  more  th&n  he  i.t  flnt  intended. 
Iiaalibkenp  grinding  and  piilibhing  ipeoula  hjr 
nunhins,  end  to  our  t«aden  will  hive  both  pro- 
OMMB  befane  them,  end  tbiu  a  masa  of  iotorniktioD 
will  ba  oontiibated  to,  and  coiitained  in,  our 
calnmqai  that  cannot  be  foDud  auywhera  die.  I 
n  glad  to  lea  a,  nice  ii'iiit  pervading  the  whole 


wiih  to  help  one  aonther.     Will  "  Jl'rismatique  " 
pl«iua  docribo  the  bulb  and  candle  teat  f 

I  moat  now  proceed  wilh  mypart  of  the  lubjeot. 
and  in  doing  so  I  would  just  remind  Che  Isameroi 
what  I  Hid  in  a  fonneT  letter,  that  there  ii  a  felt 
need  of  working  larjce  ipecula  uuder  the  tool;  I 
therefore  prelci  working  ereu  amall  onea  in  the 
lamaway,  since  the  exparience  thoj  gained  will 
■■TTO  oa  «a  ws  sdTaaca  to  larger  Bizes,  tor  it  ii  in 
the  natnnof  theam^teur  to  Ivel,  idod  after  he  hai 
maatend  a  Sin.,  that  he  ia  tbinkine  abont  the  poa- 
■UMlit;  of  makioR  a  Bid.  ot  iLlin.,  and  that  be  will 
want  a  larger  after  that,  it  hi*  meaus  will  allow. 
Urn  ii  all  right  in  itielt,  for  it  ii  the  wa;  ditcorerr 
and  BTRitioB  are  fnithered,  and  so  it  ia  well  *~ 

any  ila  we  majr  require.    Tttereforo,   oar  n? 
qneationia,  bow  are  we  to  fix  oni  Rpecolum  to  t 
boa-plate  of  our  machine?    Thia  ia  a  moat  ii 
partijtt  qaeation,  as  it  bnuKS  ua  for  the  fint  tii 
to  (ace  our  most  (earltii  eneniy— namely.  Utior 
the  importaiiPO  of  this  ii  oTerlooked  bv  moat  am 
taara.     I,  therefore,  feel  it  aeeesmry  toimprcut 
importance  ot  thia  aubject  on  bii  mind  by  a  di- 
gram, which,  of  aouiae,  muit  be  eiB^i;erated  ao  aa 
tc  ihow  to  the  e;e  the  minute  deviabona  which  the 
linea  ot  the  raya  of  light  are  forceil  to  take  by 
minnte  imperfect iona  of  the  aartace  ot  tha  apeca- 

Mow,  let  A  £  (Fig.  1)  be  tba  apeculnm,  and  C 


lUae  to  be  the  unsupported  puts  between  tha 

blocka  yielding  to  the  weight  of  Iba  tool.     I  now 

divided    the    apeculum    into    three   eqnal    aeE- 

menta,    found    the  centre    of    graritr    of    each, 

then      divided    each    aegmciit    into    three     equal 

ens,  and  fouud  the  oeulro  of  gravit;  for  each  ; 

en      I    made    three      iron    triauglea    i    tbiok. 

that  tba  an glea  would  just  aupport  each  equal 

ea  on  its  oenlte  ot  gravity  ;  1  put  a  stud  projeot- 

g   l-ltilh    in   tlie  triangle  where  the  centre  sf 

„-avityof  each  aegmeuteame:  I  altered  the  wooden 

black  B,  so  that  Iho  stud  ot  the  triangle  would  rest 


D,    I  now  aciBW  t 


r  f  c  .  3  . 


it,  and  tbua  aupport  tba  aptculum;  I  uaedthe 
idgo  W  as  befoce.  I  polished  (aea  Pig.  3)  and 
md  tbe  fleiurt' mudi  i educed,  but  atill  inialer' 
le.  I  BtudiL'dthe  conditiona  when  the  tool  naa  at 
a  extreme  ot  its  atroke,  and  therefore  whei 
d  ita  greateit  effect  iu  produdug  tleiure,  ai 

olriauRle  under  the  centre  of  gravity  of  the  whole 
sight  when  the  tool  waa  at  the  eitreiae  of  iU 
stroke;  this  I  now  did  by  putttng  the  triangles 
idge  ol  tile  apect'""""    "^ 
ber  angles  of  each 


,1  now  did 

f nctber  out  towards  the 
it  I  brought  tba  two  oi 
._  within  half  an  inoh  c  ^  . 

edge  ot  the  speculum  wu  supported 


1  the  niek  ot  pin  3  te 

aalighUraaf  oanaJ 
so  that  the  pies  an 


the  tocos :  now  it  ia  evident  that  the  rays  F  from 
the  centre,  may  croaa  a  little  to  the  tight  or  the 
left  of  tha  focus  C,  and  yet  not  enlarge  the  crossing 
of  the  lines  at  the  point  C  to  auy  perceptible 
a  at  ao  small  an  angle. 


B  find  ii 


ictual  pi 


Saxuie  ia  of  more  importance  than  gettiog  it  per- 
leiDllT  paxabolio.  Let  us  now  Bupposa  there  ia  a 
small  amount  of  flszuie  on  the  outside  of  the 
^ecnlom  at  A  and  B.  so  that  the  croaaing  of  tha 
nji  A  C  and  i>  C,  tliat  is  thuir  focua,  ia  caused  to 
ha  a  little  on  one  side,  above  or  below  in  thedgtire, 
tA  the  crossing  of  the  mys  F  C,  a  perceptible 
**''"*'"''"H  of  the  line  ia  at  once  ieea  to  take  place, 
and  bad  doAoition  to  be  the  result  ot  an  inliuitely 
nnall  amount  ot  binding  of  tha  surface  ai,  i.  and  B, 
•nd  therefore  the  shifting  of  their  focua  a  little  on 
ma  aide  or  tha  other  of  tbe  focua  of  the  centre  ravs 
?  C ;  of  conrse  an  equal  amonut  ot  fleiurs  ol  the 
isailiii  r  ■iiiilil  produse  practioally  tbe  same  bad 
dsdnition,  hut  in  actual  working  it  is  the  outside 
ef  tha  KMonlnm  that  ia  in  moat  danger  ;  in  fact,  I 
might  •Imostsay  the  flexure  is  alwaya  found  intiie 
D^idapoitiona  of  tbe  apecolnm ;  the  above  example 
if,  of  oonne,  not  the  onl^  form  that  flexure  tskea. 

Iha  canse  of  flexure  is  the  speculum  being  un- 
eqnall*  aopported  round  ita  edge,  while  being 
nonna  and  pohabed.  during  which  it  has  to  bear 
UB  vaight  of  the  tool  on  different  parta  of  its 
■arfaoa  dnrtDg  different  patta  of  the  atroke  ot  the 
tool,  hanea  the  importanoe  ot  tha  support  ot  the 
gp^'"'",  on  the  noeplate  during  its  bung  worked. 
Mow,  to  inraat^ate  thia  anbjei^  I  placed  myself 
-* -rabledn ' '— 


quidiatant  poiuta.  I  tl.inli'I  had  to  alter  tbe 
lrisu<]e  a  little  to  meet  theie  conditiona.  1  poliibed 
and  found  tbe  flexure  atill  more  reduced.  I  now 
observed  that  the  wood  on  which  the  stud  of  the 
triangle  rested  wasa!ight1yiiidcu''ed,  and  therefore 
waa  not  a  rigid  support,  but  would  allow  the  specu- 
lum to  sink  when  the  tool  came  over  a  triangle, 
and  thus  throw  part  of  the  weight  at  laaat  on 
the  point  of  contact  where  tho  wedge  W  lain  the 
figure,  and  the  two  ooTreapoodiugpciiutsaf  the  two 
other  blocks,  tbua  reducing  in  jmrt  thia  form  of 
support  to  being  sUll  the  same  aa  tba  tint,  and 
most  imperfect,  (onn  of  aapporl  of  Fig.  -2.  I  now 
let  a  piece  of  flat  iron  into  the  blocks  at  1,  and  thus 
a  bard  lupport  was  substituted  for  the  soft  wood.  I 
loliahed,  audfaandtha  flexure  fuithar  mduead.  I 
nay  j  ust  obaorva  that,  during  all  these  expeomanta, 
.  waa  atudyiug  figuring,  nod  variooa  tormi  ol 
polisher,  &c.:  and,  daring  each  form  of  support,  I 
msdemuiyeiperimenlB,atwaya  watching  the  oftects 

of  flexure,  and  distiuguishinB  it  fro:     "" '  — 

plana  of  flgnring,  &c.,  Iheaa  expaiuaents  ranging 
— armonths.    Inow  give  them  iu  del''   "--* — ■- 

lateur  ms;  see  at  what  atago  be  hai 
where  the  difGcully  that  now  tmablot  him  as  to 
"ture  ia,  I  ahall  deal  with  tbe  diflit  " 
iirius  further  on— but  one  thiug  at  a  time  :  and 
us  remetatier  it  ia  important  to  report  la"' 
tor  the  next  best  thing  to  being  tjld  what  w 
■  lid  what  wiU  not  do.  Now.  I  ha 
■erved  that  iu  nearly  all  inatuncefl  the  chief  pi 
fleiore  was  in  one  part  ot  the  speculum ;  tai 
always  put  the  apecnium  on  the  faceplate  i 
way.  I  waa  enabled  to  look  out  for  the  cauaa 
right  place,  and  I  oauld  aee  that  tha  really 
weak  point  of  this  form  of  support  was  f*" 
rigid  contact  of  the  edge  of  the  specnli 
_?»..     *v,    block     B,     at     the     point     W,     a 

other  Dorreapondisg  points  of  the 
blocks.  .To  test  the  influence  ot  theai 
points,  I  put  a  eard'  between  the  atud  of  one  of  thi 
triangles  and  tha  iron  I  of  the  block  B.  and  forced 
In  tha  wedge  W  wilh  my  thumb  and  flnger,  aa 
though  1  were  going  to  poliab.  I  then  drew  out  the 
cord;  the  speculum  was  held  up  by  tiie  wedge, 
'  mw  placed  weiRhte  on  the  edge  of  the  apeonlum. 


Hw  I>odnetian  ot  flexure.  I  ehooaa  a  Bin.  epeonlDm 
ddf  I  tUok,  one-halt  Mr.  Calvai'a  thickneaa,  and 
I  naaa  k  tool  that  pressed  with  a  weight  of  4tb. 
wkfla  Leid  Basse's  tool  for  his  3ft.  spocnlnm  wai 
(bIj  VHb,,  i.e.,  mine  waa  proportionately  tonitsei 
Kbm  m  baavy.  I  commenced  with  the  aimpleat 
tern  of  BDpptnt,  reptesented  in  section  in  Fig.  2. 
wbara  F  la  halt  the  f  aoeplate,  B  half  the  apeonlum, 
—'  "•  block  of  wood  aorowed  from  beneath  '- "-- 


.  «  mode  of  sapport,  I 
ftoDd  Stxn  WM  diitinetlT  visible,  and  mtoler- 
aUa;  tfaia  I  had  axpaetad,  bat  tried  tbe  experiment 
to  bNOne  ■la^iiaiiiTml  with  the  amount.    I  kneii 


brought  out,  and  thuB  tighten  tbe  atring  to  abont 
aa  tight  aa  a  fiddle-string,  seeing,  ot  noune,  that 
the  edge  i>i  the  speculum  ruustiiio,  when  the  faos' 
plate  IB  turned  round,  and  Biirowing  one  nut  mora 
than  another,  ao  aa  to  produce  this  truth.  The 
tritnglea  were  fixed  on  the  speculum  in  a  verr 
aimple  way.  I  laid  Ihcm  in  their  place,  then  took 
one  and  warmed  it.  put  it  back  in  ita  place,  and 
put  a  piece  ot  pitch  about  the  size  of  halt  a  bean 
at  each  aoglc,  and  melted  it  with  a  hot  iron ;  tbia 
I  did  to  all  tha  triangles,  BO  that  there  was  nO- 
further  trouble  with  them,  and  the  pitch,  as  « 
yielding  substance,  allowed  tha  apecuicm  to  take 
its  own  bearing  on  the  triangles.  I  now  poUshei 
and  figured  to  a  parabola,  and  teited,  when,  to  mf 
delight,  the  general  tmtb  wu  wonderfully  im- 
proved, and  the  signs  of  Gexure  were  very  doubtful^ 
although  I  just  Buspacted  them  ;  and  there  was  no 
point  of  the  edge  that  I  could  detect  ftexnre  dis- 
tinotly  in  more  than  auother,  as  with  the  previouB 
form  ot  support  with  the  rigid  side -blocka.  loould 
lilt  the  speculum  up  at  each  triangle,  and  it 
— -lid  go  down  with  ita  own  weight  till 
stud  in  the  triangle  reached  tho  taco-plate, 
that  there  was  no  aido-atraiu  whatever, 
and  tbe  weight  rested  en,  and  Was  distributed 
through  tho  triangles  to  the  atuds.  The  definition 
'  iiaeed.  There  w;ij  one  test  yet  !<i« 
that  the  severest  I  know.  I  had 
„  with  a  holsabaut  tho  l-.^OOin.  with 
FouRiult's  teat,  and  thia  waa  as  amatl  n.  hole  I  could 
aa  to  get  light  enough  to  seethe  shadowik 

felt  I  must  radDce  this  hole  to  l-l,OOI)in., 

tot  the  smaller  tha  hole  ttui  greater  the  taat.  Now, 
to  gat  SBOogh  light,  I  olTOnd  the  roeonlnm,  when 
abont  15  tiaiaa  aa  maoh  li^it  woaM  be  reflocted, 
and  couseqaaoIlT  allawmBto  (nportianately  leeaen 
my  hole.  Thia  I  did  and  tsaUd^  wbasi,  not  to  mj 
surprise,  fleiore  ahowedita^ahghflyanin,  appa- 
rently not  as  mnch  aa  before  with  the  proviaos 
aupport :  this  ahows  tba  almost  infinite  delicacy  ot 
''oocautt's  test  whan  poAedtoitslimita.  OfcourM 
ha  flexure  waa  not  locressod  by  the  ailvering,  it 
ran  only  made  visible  by  tbe  more  delicate  teat,  it 
l>elog  invisible  by  tho  larger  hole  the  faint  amount 


uthei 


k  :(lb.  t 


n  liko  m 


lilb.  a 


I  chift  point  of  flexure  •> 
it  took  the  Gib.  Now  these  weighta 
aTerage  of  several  trials.  Here,  thi 
revealed  to  me  the  great  source  ot  my 
flexure.  1  saw  that  I  should  have  to  re 
mode  of  aupport  that  I  had  adopted  son 
ego  whott   working  a  61in-    objeot-gliu 

but  about  the  thickness  of  the  specula  I 
experimenting  upon.    So  I  removed"    ' 


quired. 


t   the  plum  glass    s 


blocJ 


Fig.  i,  with  I  dear  hob  opposite  the  middle  of 
the  apeculnm,  with  a  threaded  pin  P  passing 
throngh  and  having  a  niok  filed  in  ita  end  and  a 
small  threaded  nut  moving  easily  on  it,  I  show 
thia  in  plan  at  Fig.  6.  I  then  take  a  piooe  of 
stRDg,  ud  hold  its  eod  opposite  the  middle  of  tbe 
edge  of  ttia  speoulam  at  A.  and  pasa  it  over  tba 
nick  in  tbe  end  of  tha  pin  1  to  the  edge  ot  the 
speenlnm  at  B,  on  to  C,  then  in  tha  nick  of  pin  S, 


_juld  reflect  __ 
[o  describe,  and 

,. . by  aimple  meaus,  iu  the  way  of 

better  reading  tbe  figures  of  their  specula ;  this  msf 
tDBi:e  them  diaaatiafied  with  their  former  work;  bin 
it  will  urge  (hem  on  to  greater  urfecticn. 

Ta  Bum  Dp,  I  muat  aay  that  the  result  of  all  n^ 
experjmenta  goes  to  show  that  it  we  do  not  havft 
our  speculum  inconveniently  tkisk,  i.e.,  mora  than 
l-6th  ita  diameter,  we  cannot  avoid  injuriou 
flexures  if  we  have  rigid  side  Bupporta. 

H.  A.  Waaaell. 
Addenbrook-villa,  I,ove-laDD,  Stourbridge. 

UJCOMOTITES. 

[19238.]— I  EKAB,  with  much  interest,  the  oon- 
tiauouB  brake  returns  supplied  to  the  Uncaj^tO 
through  the  kindness  ot  Mr.  Strettou.  Tho  absanos 
from  the  list  ot  one  important  compaoy.  the 
London  and  North  Wastern,  is  very  much  to  be 
regretted.  Not  only  ia  none  of  their  slock  fitted 
withanoBicieat  braike;  but  only  thsir  main-lina 
trains  ajo,  I  beheve,  fitted  with  tbe  choin-brakfr 

In  my  letter  101^7  I  was  under  tha  impreaum 
that  "  CorstaiiB  "  hod  previously  alluded  to  Cale- 
donian expresses  ot  another  typo  than  their  ordinal^ 
Hft 

Whilst  thanking  "Xpreas"  tor  his  detailed  da- 
Bcription  (p.  44)  of  the  G.  W.  It.  engines  I  maf 

•- —     ■  fropm  t«  hia  remark  aneni  mj  sketch* 

ily  recently  they  bavs  altered  the  shi^ia 

„. BO  as  to  correepond  with  those  of  otMT 

companies'  ongiues.  They  originally  poMoaand  only 
atorm-boarila,  and  an  i^iology  for  a  oab  composaa 
of  a  storm-board,  and  what  one  might  call 
aplaahera  at  the  aides,  and  entirely  withoDt  roof. 

The  oeupled  engines  menlianed  hj  ttia  saae 
correspondent  are  used  on  tha  Oxford,  Woroaal(l|^ 
and  Wolverhampton,  and  Warmster  and  Cardiff 
seotioni.  Thev  an  nMStiy  Bft  aoofilad,  and  posMM 
themotleyeaosalladadto.  Clan  any  oneaafwheSMT 
the  G.  N.  B.  have  any  8tt  agiaes  vow  statiaiid 
at  Leeds  ?     I  oonslantly  Ma  thatt  best  expresMS 
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ooming  and  going  with  61t.  Sin.  oonpltd  attached,   (o  upon  the  impulM  of  the 
Tha  CTN.  a»  twwlng  thii  lattac  olau  to  hars  cab* 
oorering  the  irtiola  of  the  footplate,  and  comiiig 
down  fliuh  with  the  haodtoil.     They  hare  "  apec- 
taoles"  in  the  lidea  aa  well  aa  the  front. 

The  "  Sootdiniar,"  too,  ha«  latalj  been  numing 
into  York  behind  a.  7ft.  nagte. 

All  the  Q.N.B.  engines  are  hariuR  the  iplaihan 


ant,  to  iare  half  a 


anjooe  ny  anything  r<  the  N 


J.  T.  Ziawrenoe. 


HOBIH-BASTBItN  BNOINBa 

[19239.]— Pkboaps  an  acooaat  of  the  vuioo 
t  engine*  on  the  N.E.R.  may  not  prove  on 
ig  la  otheiB  aa  well  ai  "  E.  P.''  (^aer 
The  pauenRer-CBifinss  aie  diatiiigiiuhe 


brauche*. 

The  next  dau  (with  Gft.  wheel)  an  by  far  the 
mo*t  numerouB.  Some  hsiTe  iniide  framea,  lome 
outaidfl.  They  alao  diiler  much  in  iIUiM  of  cab,  in 
external  boiler  fittiDgg,  &a.    Uany  ot  them  have 

r'  uhei  10  coDitructed  a*  to  ioalude  the  whole  of 
connecting -lod.  They  are  chieSy  in  uee  on  the 
Lssdi  aadHurak  branch,  which,  tor  heavy  gra- 
dients, aoTTsa,  and  all  th*t  malea  railway  trarel- 
liDC  luuafe,  atand*.  peihapa,  nnpaialteled. 

it  ii,  however,  Uieir  ezpriu  aiiginea  with  G^ft. 
and  Tft.  driven  that  I  have  partioulaTly  noticed. 
They  are  built  all  to  the  same  modal,  differing 
bom  thoea  which  have  been  some  timeineiistenoe, 
in  *hape  ot  cab,  haight  of  boiler  centre,  painting, 
and  get-ap  geuezally.  They  have  Tery  abort 
black  funnel*,  cylindera  17in.  by  itia..,  inclined 
about  16°  to  the  horizontal,  and  painted  a  Tory 
light  green.    All  the  apiiugi  are  nndethung.    It 


The  Board  ot  Trade  inapecton,  and  also  the 
genenl  reports  upon  acoideutg,  have  npon  many 
ocoaiion*  called  ttie  attention  ot  the  companiea  to 
ti:e  lyitam*  in  oae  npon  the  Metropolitan  Diitriot, 
and  London,  Ghatiiam,  and  Dover  Railway*,  tbs 
adoption  of  which  we  are  officially  informed 
"would  undoubtedly  reduce  the  nnmlMr  of  tbeae 
miitake*  to  a  minimum,  and  would,  tnareovar, 
aimplify  the  datiea  of  the  signalmen,  and  render 
them  more  free  from  anxiety  in  the  petformauce 
of  their  dutie*." 

It  ia  to  be  hoped  the  lulway  companiei  will  pay 
attention  to  tike  subject,  becttiua  it  ie  now 
admitted    that     the     frequent     errora 

*"'"!    of    the    preieat   block   ays'— 

(ail  in  its  object  of  pravei 
It  has  often  been  urged  that 
liance  i*  placed  upon  the  block  *fatem, 
ttdnly,  recent  eventa  show  that  thi*  i*  the 
leaat,  in  some  instanee*.  Upon  many  oi 
when  a  train  break*  down,  oroomes  toastandupon 
Uie  line,  the  inqnirie*  proved  that  the  "  rear  enard 
went  up  to  the  engine  to  aee  what  wa*  wrong.'' Thie 
has  caused  many  accidents,  and  it  cannot  be  too 
strongly  urged  upon  the  rear,  guards  ot  train*  that 
tbairjiril  iliiti/  when  their  tram,  from  an^  cause. 
comes  to  a  stand  upon  any  part  of  tbe  line  (not 
protected  by  semaphore  signal*),  ia  to  at  once  obey 
the  compamea'  lulca,  and  go  back  and  protect  the 
train  by  band-signala,  precisely  at  it  the  block 
telegraph  was  not  in  use. 

Clement  B.  attetton. 


wu  the  new  Boods.«D^B  I  described  ai  a  pietnre. 
I  inoloM  a  tkeidi  (from  memory).  I  have  a  sketch 
of  the  m|iimi,  Inti  am  -•—!■'  ■'• '••  •-""  —  » — 


[1921 
ndtod 


taOaean  he  had  from  Hr.  Ramsey  Kendal,  N.E. 
Looo.  Department,  Qateahaad. 

JohuT,  Lftwrenoe. 

TKB  BLOOK  STSTBUC. 
192(0.1— The  recent  aoeidBnl*  which  hare  n- 
*  eiuier  from  defective  ayatemi  far  aocuring 
''*  ^wtween  trains,  or  from  the  uiilakee  of 
in  working  tlieafaaolnte  block  avstem. 
hBTB  again  called  serious  attention  to  tbii  subject. 
n>etli»oiyof  maintaining  ■  certain  tutcrval  i-f 
^aoa  b«tween  all  trains  1*  no  donbt  perfect ;  but. 
anfoitnnataly,  In  practice  we  find  that  the  most 
aspMienoed  signalmen  sometimes  make  an  error  In 
the  Uook-wi^king,  and  iu  many  cases  a  collision  is 
th«  lenilt.  Some  parsons  are  always  ready  to 
blaoM  the  men,  and  ersn  to  charge  them  with 
••  niBDiUndrter,"  but,  in  mr  opiidon,  nearly  all  the 
"  piinakea^*  made  is  working  the  blook  syatem 
might  be  prevented  by  the  use  Mpiopo'  appliancsa 
to  oombine  the  Interiocking  and  wook  system*. 

nw  engine-driveia  are  guided  by  the  "  out- 
door" dmals,  and  U  thsM  an  workad  in  aeoord- 
anes  with  the  elsotiio  Isstrnmenta.  thero  can  ba 
Xtocdlisions  between  fellowing  trains  : 


At  the  Inquest  held  tc 


f  IhT 

■l»t*d"thathaDulIad 

baiii  to  paM  on  to  Bow-rood  without  first  looking 
■t  lit  liiilniment  In  the  box  to  see  whether  he 
iMl|jhaarwdTed<'DM  oImv,"  aodtbafhedid 


OALBDONIAK  BNaiHBS. 

[19241.]— Ik  order  to  oorreot  a  faUa  impreasloa 
wMch  my  last  letter  conveys,  I  beg  to  state  t^t 
113  only  had  (and,  indeed,  stUt  ha*)  •team-bntke* 
on  driving  and  traiQing' wheels.  When  flnt  theaa 
anginas  came  oat,  I  wa*  infonued  that  all  foni 
(113— lis)  had  been  so  fitted,  hnt  soon  after  ob- 
■erving  that  neither  lit,  116,  nor  116  were  braked, 
I  nati^Uy  concluded  that  they  had  been  removed. 
The  S-footen  are  stationed  aa  follow* :  BBvea  at 


No.  78  ia  at  Edinborgh,  and  No*.  78,  77,  82, 85, 88, 
87, 116,  and  IIG  are  at  Olasguw ;  87  and  116  are  in 

the  shops  at  SL  BoUoi  inst 

The  loads  on  the  dnvin' 
B-tooteis  seem  to  have  been  _ 
in  some  cases  it  sesms  to  have  been  as  _  __ 
IStons  Scwt.,  as  I  have  the  weight  of  one  (S4,  I 
think)  u  tallom:  leading- wheels,  Btoniltewt. ; 
''~'~'~~ 'Wheela,  16tons  Scwt.;  trailing -vvheela, 
wt. :  total,  SOtoQs  lOcwt. 
ow  what  lize  ot  trains  these  engines  eome- 
times  have,  I  may  state  that  on  the  17Ui  inst.  No. 
77  brought  in  the  first  portion  ot  the  6.15  ex  Car- 
lisle, consisting  of  23  coaobea,  even  m^fcing  np  some 

Sept.  19.  OUBtatra. 

TKB  BLACSBUBIT  AOOIDBNT. 

jum^and 

the  Jury  returned  the  following  verdict :-~"  That 
Charles  L.  Tipladyaud  others  Tost  their  livea  in  a 
collision  between  He  Manchester  and  Liverpool 
and  Liverpool  truns  in  the  Blackbum  Station  on 
the  Sth  August,  and  that  such  oolliiion  was  eaosed 
hj  the  loose  working  of  the  signals  and  the  exces- 
sive speed  at  which  the  Mancheater  train  wa*  beiDg 
driven  into  the  station.  The  jury  aia  farther  (u 
opinion  that  then  ought  to  bemor 


the  etation  than  the  present  system  of  signalling  at 
"eeaatand  weat  cabins  aSords," 

In  my  letter,  p.  599  of  last  volume,  I  mentlaiiad 
that,  pending  the  verdict,  I  ehould  not,  of  oonrsa, 
express  the  opinions  which  I  formed  when  upon 
the  scene  of  tlie  disaster.  The  lignalmaD  at  the 
Oibin  was  veir  greatly  to  blame  for  lowering 
home  signal "  at  a  time  when  anotha 
a  was  standing  iu  the  station  only  abont  171 
md.  The  sigoalmau  at  the  old  jsnotiCB. 
great  mistake  iu  taking  off  his  "  horns 
.  „-...  :nha  actually  saw  from  his  cabin  that 

the  line  was  obstructed. 
These  two  wrong  signals  did,  no  doubt,  tend  to 
ad  the  driver  into  danger  ;   but  still  there  is  ths 
fact  that  his  sight  of   the  «»tion  i'  -*— "  """ 

I  should  be  most  nnwilling  t-  '-'"' 


yard*  beyon 
also  made  a 
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,  jdgment  canssd  him  to  enter  the  atation  at  an 
excessive  speed,  thinking,  that  a*  the  signals  was 
"ot(,"  that  the  station  was"  eleac"  through  to  the 
"  home  signals  "  at  the  ot^er  end.  When  passing 
the  west  cabin  ha  appaan  to  have  become  awaie 
of  the  danger,  and  then  to  have  put  the  Weatioy- 
boose  brake  full  »«  ;  but  it  was  too  lata  to  avrnd 
the  colliiion  as  tha  distance  was  very  short. 

The  driver,  a*  an  excuse,  stated  "  that  the  hrslCB 
failed";  bu^  from  the  first,  all  impartial  pascal 
were  convinced  that  this  was  not  tba  caae. 

Tha  Westinghcuse  brake  was  oead  to  stop  at 
Darwen  Station  (about  three  miles  from  Bbok- 
hum),  the  fact  that  the  drirar  was  able  to  take  «C 
hi*  brake  and  start  hii  train,  is  a  moat  easTinoi^ 
proof  that  it  Was  in  proper  working  order.  Whan 
paasingtheBoltonJimBtion,  about  671  yards  from 
the  pomt  of  collisiOD,  the  driver  tells  n*  that  ha 
had  "  on  air-preanue  of  a  little  over  SDlb." 

Now,  it  must  be  remembered  that  if  the  brake 
had  failed  it  would  have  btonght  the  train  to  rest 
antonutJcally,  not  have  permitted  it  tr  ^ '~ 


„  ths  weat  cabin ;  the  itatemeuts  of  thosa 
who  wen  npon  the  platform  and  saw  tha  "  whadt 
aUdded";  also  the  «Tidence  of  the  goard  that 
when  he  opened  his  valve  there  was  ''no  air," 
showing  that  the  brake  was  alteadv  full  on. 

After  saeh  a  vuy  Mvace  colUsioo  the  rear 
«arriagea  rebound  wiuk  great  f  oroe,  but  in  this  caa 
they  £d  not  do  so,  proving  conclusively  that  Uu 
powerful  brake*  upon  each  of  tha  fonr  nar 
caniagsa  (Ifo*.  226,  234,  1,446,  1,447)  heldtbw 
firmly  and  prevented  it.  This  point  is  in^ortai^ 
because  in  sndi  cssoa  "robonnding"  can  only  bi 
prevented  by  automatic  eontinuoiu  biakM. 

Then,  again,  thero  is  the  fact  ttiatwlMa  tutbti 
after  the  aoddent  the  brake  wu  found  in  pa* 
order,  and  moat  aatiataotorj  "  stops  "  wen  n 

with  tha  four  rear  carriages  when  the  ( ^ 

wero  conducted  ;  and  the  most  misiite  e 
ot  every  part  confirmed  the  atataskei 
br^a  performed  its  duty  weU. 


I  ^ead  "  is  not  a  freqaaot 
■ipariMiMddilnni  sad 


in  Una  instance  it  niDst  have  iM  .  ... 

DO  man  ought  to  think  of  rumung  at  a  mei  »l 
about  40  mues  an  hour  up  to  about  30  ywdi  bom 
the  end  of  a  station  plaUorm,  wiHtout  pnttiog  m 
his  brake,  or  amuring  him— If  that  tha  line  in  Uu 
station  was  dear. 

Clement  B.  Stratton. 
L«ce«ter,  Sept.  17. 

OZFOBD  FBAXBS- 

[19243.1— SavBaALconvapandentanaak  of  ufig 
the  chisel  to  fcitn  rebate.  If  yon  tbuk  It  worta 
insertion  I  beg  to  say  I  find  a  gauge  made  traa  s 
piece  of  old  handsaw,  say  B  teeth  ^oot  too  eoarss), 
or  about  fin.  wide,  shouldered  into  %  oommni 
gauge,  tops  of  teeth  about  |in.  from  slwnldet, 
answer  well.  It  cat*  dean,  and  o«n  be  adjutted 
to  any  depth  Or  width.  T.  HUll. 

[19244.]— I  >onax  that  Muly  rnnaj  oat*- 
spondent  on  this  subject  adTise*  tha  flnal  toutb  ta 
be  made  with  sandpaper.  Now  thace  M*  Oxfatd 
frame*  and  Oxford  frame*.  One  aort  may  b* 
boughtat  rixshiUingaadoiKiin  theehaap  mft, 
and  the  otha  kind  may  rank  ai  woAs  M  act  <■ 
aoooont  ot  tha  proportion  ot  the  variooa  pact^  hI 
the  finish  of  tha  whole.  If  "  F.B.&.S."  irt^M  ts 
produce  the  former,  he  will  be  nUa  to  do  to  wtt 
the  aid  of  a  spoke-shave,  TBIB,  Bad  MBdpHpar.  It 
the  latta,  then  the  woA  mNt,  ia  tka  flaiAbI 
stages,  be  touched  by  noUdBg  but  the  ■!•&•  •nl 

chiscL    The  use  of  these  in  Ik 

work  with  that  olaan-ent  a 
that  sharp  edge  oi 

(and  aa  tiiob  I  inc -,  -__ 

as  "  high- class."  NoOiag  bat  WSHtant  p»atte* 
can  give  skill  in  ths  uaa  «l  tha  aUaal,  aad  whan 
"plua-work"  ends  and  w-"— ' •-••  --- »— 


Sept.  33, 1881, 
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u  in  tbe  eomeca  of  the  betela  ol  Oxford 
iiasMB,  the  KDuteur  u  geuenUy  udlj  at  t*ult, 
and  ii  tempted  to  reitnt  to  uiidp»p«r,  wbich 
cffMtnallT 


aABSBN-ENOnrB  fOaOE-PTTKP. 

[19247.]— Ir  looking  over  the  lut  pert  of  the 
MBoauno,  the  other  dtj.  I  nw  a  queetion  uked 

rpla  initniotione  in  details  ha^o  been  kit™  bj    i_  „^T.. ,.  j!:  ,:.r      . r:.'    v,   .{nl.   .. 


Ipaper, 


it  the  fiui 
octui  can'  only  be  given  in  a  gatUfuoti 
rr  with  a  chiiel  that  is  thoroaghly  sharp. 
A  Coaniry  Poraan 


tL924&.] — FI.ANE  yoar  atuff  up  square,  cut 
I  Isngtha  ahoDt  an  inch  longer  than  wanted, 
fix  Ona  in  a  tine  cona- chuck,  the  other 
tliM  on  poppot-centre.  Then  with  fiat-faced 
ffijing)  cutter  bevel  the  coraen,  and  when 
tbif  lua  all  done  vou  can  with  a  right- 
Wlgled  nOMd  cutter  cat  out  the  rabbeta.  It  the 
IriWMi  are  we»k,  nae  a  uddle-coUnr  at  back,  with 
k  xtgU-aDgled  notch  in:  it  iweep  ends  to  beTEle,  nee 
a  arrer'i  compui-chiisl,  oa  it  ia  much  eaaier  to 
aaa  than  a  "  dabbled  up  "  flimer,  which  ia  apt  to 
chatter  the  work. 

Keotiab-lown.  J.  HUdersley. 

CHAHFBB-Fi:.AnSS. 

[19346.]  —  When   good    work   is   leqoued  in 

ohamfennff.  it  ii  usual  in  the  trade  to  nse  a  piano 

■imiUi'  (ocSg.  !,  although  treqaentlj  modiUcd  in 


baadiwnod,  with  a  aliding  piece  of  liarJ  wooil  / 

fflbdw^B^  metal  if  pceterred)  placed  in  front  of 
cntUnc-iion,  and  piovided  with  a  aet-acrev 
wmUng  through  a  slot  in  the  side  of  the  plane,  u 
that  It  MB  ba  raised  or  lowered  with  the  cutting- 


flzad  In  aaj  podbon  by  the  wodge,  a  portion  of 
wsdn  and  nontb-pieoe  ore  remoycd,  ■■  ahown  by 
Oa  ^aottad  line,  to  allow  the  shavuigs  to  vaxt. 
Fl|.  3  la  an  end  section.  The  dotted  line  indicates 
themttilv-iMnand  moath-piece.  Thia  plane  wUl 
maka  a  ohamfar  at  the  on^la  of  46°  onljr .  Fig.  3 
•sd  aMtlon  of  a  plane  with  a  revolnng  hnttnin . 
piaaa  the  whole  length  of  pLme,   which 


n  bf  auitable 


aa^a.  liu«  last  device  has,  I  believe,  been  the 
■oQaat  ol  a  patent,  but,  tike  many  othen,  never 
prt  k  tha  markat,  ai  v«r;  few  wsritmen  woold 
MI*  to  par  tka  pdo*  tor  a  tool  naed  psriiap*  onoe 
m  thwa  wtiwtiia  lleas  planes  flniih  tha  diaafec 
bnm  tha  twimnemant  of  the  stroke,  starting  at 
thapotaitaf  thaitep  or  baral,  which  stop  is  cum- 
idatad  with  a  ehiaal  on  a  suitable  template  as 
rig.  4,  Joiner. 


loTd  work  in  tir'i.  I  eapposo  he  wishes 
make  ooe  for  himseU,  oud  cheap,  too  ;  so  I  >en 
deacription  of  one  I  mads,  years  ago,  with  which  I 
could  throw  a  continuouii  etream  some  forty  i 
lifty  yards.  It  is  cheaply  and  easily  made.  <A 
the  barrel,  about  Bin.  diameter — if  it  ia  ma< 
larger,  it  is  not  ao  eiay  to  work  ;  B  ia  a  cylinder 


I    I 


; 

„ 
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1 
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I  // 


'/ 


which  goee  round  the  barrel ;  Y  is  a  Tolve  opening 
upworda,  and  T'  is  also  another  valve  attadied  to 
the  barrel;  B,  of  ooane,  form*  an  air-chamber. 
The  air  is  oondensed  in  Hie  apperput  and  forces 
a  atream  af  water  up  the  ppe.  u  either  stands  in 
a  tub  of  water,  or  may  be  connected  with  one  b; : 
flexible  tnbe. 

The  valve  Y  is  msdo  separate  and  forced  np 
the  barrel.  The  valve  T'  is  attached  la  the 
barrel  previous  to  the  oylindera  being  soldered 
loond  Edwd.  Thoa.  Boott. 

BUALL   ELECTBIO   KOTOB. 

af  10213.1  —  Totm  correspondent,  R.  T.  Lewis 
siter  19191,  p,  39),  seema  to  have  miaundentood 
e  dowriptioa  of  my  eleotromotor  (191S2,  p.  16)  ; 
his  and  other  observations  might  discourage  aomc 
amateur  in  attempting  the  machine,  and  aa  201b, 
covered  copp«r  wire  and  12  Bunseus  will  be  dis- 
couragement enough,  without  criticism,  I  bojie  you 
will  atlQW  me  to  say  that  I  gave  the  deiign  without 
staling  ila  advantagea,  the  loait  of  which  is,  that 
it  can  DO  made  vriui  the  help  of  a  blacksmith  and 
a  olockmaksr's  latbe,  without  requiiiog  an  engi- 
neer'a  ahop  or  the  aisistouce  of  an  American 
dynamic  Co.  There  ore  too  few  experimental 
amateurs,  to  leek  to  diahearten  any.  Another  and 
important  advantage  ia  that  the  electro- magnet 
can  be  used  separata  tor  experimental  purposes. 
J.  SatolUTa. 


Electric  Acomnulatora.—  On  Friday  lait 
these  were  hronght  into  play  in  connection  with 
the  lighting  by  elootricity  of  the  smoking-room  of 
the  Junior  Carlton  Club.  The  lighting  is  intended 
to  be  carried  on  at  present  by  overbad  wire  from 
the  Ileddon-Btroet  worka  of  the  Britiah  Eloctria 
Light  Ckirupsny,  but  in  oriler  not  to  delay  the 
lighting,  Uie  eleoltitity  for  Iha  illumination  of  the 
smoking-room  was  auppliedby  accumulatora.  The 
room,  which  ia  a  large,  square  one,  h^  hitherto 
been  ligiiled  by  one  central  gaalight,  with  about 
tweutf-live  bnrnera.  The  electiic  lamps,  to  the 
number  of  fifteen,  of  the  form  known  as  the 
"  Britiih  Incandescent  Lamps,"  are  placed  in  an 
nmbrella- shaped  abode,  and  Uie  light  aeomed  to  be 
about  double  that  of  the  gaa  as  regards  actual 
quantity,  but  the  illumination  of  the  room  Was 
clearer  and  purer  than  with  gu.  The  nmnber  ol 
accumulate  ra  uaed.  which  were  of  the  moat 
intly -developed  form  ol  M.  Fanre,  was  forty, 


REPLIES  TO  QUERIES. 

*,"  in  tMr  ammrt,  OBrmpmulmli  or*  w 
•iiMMi^  rifuttUd  la  MsnCuHi,  w  lacK  initaHei, 
lAe  titU  and  nvmtn  tf  tin  qutty  lukid. 

[41286.]— Kand-Fnmp.— I  beg  to  send  yon  a 
sketch  of  hand-pomp  suoh  as  "M.B."  aridently 


I  it  is  about  the  handiest  nsefol  little 
house  that  can  be  made  daring  the 
coming  winter,  I  quite  expect  that  not  only 
"M.6.,"but  othem  of  your  readers  wishing  tor 
mora  porticulaie,  will  let  me  know.  The  pump 
stands  in  a  reservoir  mode  of  j;iu,  aheet  iron  about 
Min.  diameter  and  15in.  or  tGin.  deep  ;  it  reals  on 
two  wboela  and  a  foot,  M,  Sin.  above  eround,  the 
oontinuation  of  the  foot  forming  the  shaft  about 
3(t.  long,  bent  upwards  and  ending  in  a  T  large 
enough  to  admit  both  hands.  The  pump-barrel  is 
3in.  in  diameter  and  tliu.  long.  The  plnngercon- 
■iats  of  two  cup-leatheri,  put  together  as  shown, 
with  twa  brass  ptatea  3-16tli  inch  thick  toStfnaide 
of  cups,  the  whole  being  secured  by  a,  {in.  nut  to 
the  end  of  spoor.     Tho  barrel  A  ia        '"     '  ' 

screwed  iL      „ ...  , , 

ia  secured^  ttiroo  smoU  scrawi  and  consists  of  one 
casting.  The  volve-boi  B  of  brass  ;  the  two  aeota 
ore  placed  one  above  the  other,  the  one  l|in.,  the 
other  IJiu.  The  cover  aervea  as  guide  for  top 
valve  and  ia  aeourod  aa  ahown  in  Fig.  3.  A  few 
aeconds  auf^ce  to  remove  and  clean Inth  vaJvea. 
The  air-vessel  ia  of  oopper  ;  it  sorowa  in  its  place  ; 
it  has  an  internal  pipe  with  atopcock  and  screwed 
end  to  attach  small  hose  ;  swan-neck,  if  required ; 
diameter  is  Jlnch.  Diameter  of  C  is  about  Siinch. 
H  Lsopening  of  stopcock,  not  shown,  actuated  by 
the  rod  and  lever  t,.  A  commuaicatea  with  the 
screwed  end  tor  attaching  Qre-hoae.  The  pomp- 
bandle  is  bent  to  obout  2tt.  Cin.  above  ground- 
red  from  handle  and 
tie  fire-hose  may  be 
diameter  and  about  ISft.  long.  Tbe  nozzle 
irtionate  ;  butto  this  intereat- 
roquestod,  return  in  another 


should  be  mode  propi 
Iff  subject  1  will,  if 
letter.— P.  F.  Otto,  Livt 


[44354.]—  Oriraii-Plpe  K*Jda«  C^.O-)  ~ 
One  mandril  will  do  for  several  pipes.  Log  or 
"  timber  "-pine  is  largely  used  by  Hill  and  other 
organ- builders,  as  it  makes  the  voyage  befors being 
out  into  boarda  ;  the  eiTQct  of  the  salt  water  and 
air  ia  oonQncd  to  tho  edges  ol  all  but  the  outside 
boards.  Stuff  which  comes  over  in  theformof  3in. 
plank  obviously  nndergoes  a  larger  amount  of  ei- 

jsure  to  saline  influences  than  does  timber  stuff. 

J.  W.  W. 


e  fnither  trouble 
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SsPT.  33,  lUL 


iliB  ptonger  < 

water-tight, 

Also,  Me  that  whea 

the  iBm  almoet 

ohunber. 


(he  puinp  BO  that  Lt  worked  nlmogt    havinK  a  ; 
rithout  thB  paokiiia  on  the  glaad.     iho  irhael 
is  at  the  end  of  the  uutroka, 
_     .  bes  the   end  ot  the  pamp- 

Thfl  pusaeei  to  the  valves  alao 
short,  amd  the  TalTe-chnmbar  to 
have  u  little  capaci^,  u  poBuble.  Be- 
yond thii,  I  riioold  oao  Talvea  with  either  caai- 
oalfaees,  or,  bottsi  itUl,  to  use  valve -box  face), 
with  juat  the  leoit  cone,  and  to  turn  thq  valvei  ao 
tJut  Uie  edpo  of  it  onlyboreon  theaheetn,  and  that 
for  hardly  more  than  l-3:]ad.  All  thie,  I  knovr, 
maani  very  cartful  fittiug— in  fact,  mora  Uian  ama- 
teoia Eenerolly  hestow  oamodeli.  Bnt,  unless  the 
work  be  good, and  the  Tatva-fitoeB/wr/tf(?y  fulbidi'i- 
eaf,yoninIlDotgctthrfBcestiKht,aDd,  therefoTa,yon 
could  not  pump  agiiuat  the  boUei-pieBiure.  I  do 
not  Bay  the  alCetatiou  I  hnre  named  will  make  tout 
pnmp  work.  But  it  is  the  only  thiug  that  i»  advii- 
-*■'-   — ipting  (lie  adoption  ol  a  larger,  or  longer- 


ojectiug-pin,  the  {ork-Uko  gisce  cemea  in 
„  itb  the  edge  of  the   flat  piece,  making  a,  ^v^ 
fKinlact.     I  ehould  be  glad  of  a  deaeription  of  you 
jirrangemont,  with  rongh  akotch. — iix  Old  livi 


Btrolei 

[4HG2.]— ataam-Bngtno.— To  "Scxliqht."— 
The  difference  ol  prL-aaure  would  vary,  conaeciucnt 
on  the  length  imd  propoitioua  of  steampipe,  as 
alao  the  bciida  in  it  woutd,  in  aoina  smaller  degree, 
affect  the  quoition.  Then  we  have  the  tbrottle- 
vatve,  whiuh  woalrl  cauee  a  further  Ion.  and  when 
ne  get  to  the  slide-valve  wo  get  a  still  further 
caure  of  lou.  With  ordinary  proportions,  very 
probably  a  loia  ot  aonie  Sib.  to  lOlh.  prounre  would 
occur;  that  is,  auppofliug  the  valve  waa  properly 
pnportioaed  and  set.  lu  fact,  what  the  prauurs 
on  the  piiton  really  i*,  and  how  the  itaam  ii  dis- 
tributedf  is  a  matter  only  to  be  eulved  by  the  iu- 
dicaitor.     ij  to  the  beat  point  of  cut-off,  that '~  ~ 


[4135t,] — Hrdromotor. — The  hydromotot  in- 
rented  by  Dr.  E.  Fleischer  may  poesibly  lead  to 
the  abolition  ot  ateam-eugiaea  in  shipa  under  cer- 
tain conditions,  hut  it  ii  scarcely  bo  woudaif ul  an 
invention  as  the  newapapors  made  out.  On  each 
■ude  ot  the  veiaar»  keel  is  a  pipe  tOTmiQating  in  a 
aozzle  at  both  ends,  and  each  pipe  ia  in  commnni- 
oation  with  a  large  cylindrical  veaael  placed  ver- 
tically iu  the  hold.  Kach  ot  these  cylinders  ia 
Stteii  with  a  Heat,  above  which  steam  is  admitted, 
while,  as  its  name  implies,  the  portion  ol  the  cylin- 
der below  is  full  of  water.  The  ateam-inlet  and 
aibauat-valvea  are  worked  by  rods  attached  to  the 
daata,  and  tbc  water  ii  admitted  by  valves  and 
pipes  thrrugh  the  condenser.       AsBume  that  the 


qiuBtion  that    there    exist*   s 


opiaion  on,  that  I  thmk  I  can  beit  help  yoo 
bf  stating  the  rule  propounded  by  Profeisor  Harks. 
He  states  that  the  fractional  part  ot   the  stroke, 

S'Ting  the  most  economical  point  of  cut-off,  equals 
s  absolute  bsck-preesure  per  si^uare  inch,  divided 
by  the  absolute  initial -pressure  of  steam  on  the 
aqoare  ioch.  Therefore,  if  wo  lake  the  absolute 
initial  steam -pressure  bb  451b.,  aud  the  back- 
pretBure  aa  l-^b.,  we  Snd  that  it  C  lepreEcnln  the 
part  of  the  atroko  at  which  stenm  is  cut  oH,  that 
weobtainC  =  2i^''-r-  ~  ^  "f  t^e  stroke.  There- 
fore yoa  might  try  thii  ruls  ai  applied  to  your 
engine- — Sunliqiit. 

[444G1.]  ~  Chloride  of  Ztno  Battery.— A 
chloride  of  zinc  battery  is  one  in  which  a  chloride 
of  lino  solntion  ia  used  as  the  eicitant.  This  salt 
ot  zinc  may  be  made  by  disaotviu^  scraps  of  zinc 
in  bydroehloiic  acid  until  the  acid  will  dissolve  do 
more,  and  then  driving  off  the  eiceds  of  acid  by 
evaporation.  The  grey  deliquescent  salt  remaining 
mnst  be  diasolved  iu  water  to  form  the  battery 
•olntion;  '2o/:.  ol  palt  will  form  one  pintof  aolu- 
tiim.  Chloride  ot  zinc  has  already  teemed  in  one 
of  "  Aleph's  "  batteries,  and  will  <  ontinne  to  form 
in  the  Bolation ;  but  the  other  will  contain  a  salt 
of  sodium,  too.— Edwik. 


OD  p.  liii,  Xi 
Phanaaeopuiia  tyrup  ot  phosphate  of  irou~a 
totally  different  prcf^ration  to  "  chemical  food," 
whieh  iakoompouud  syrup  containing  iron,  lime, 
■oda,  potash,  nud  phoaphoric  acid  in  proper  lola- 

" — ' —  thus  supplying  all  tbeziecessary 

e  aud  tiune-fDimer  in  a  soluble 
t.  E.A. 

my  laet  reply 
iaprinta.  Ice, 
toocur:  Iiine  10,  liestead  of  reading  "grate  area, 
heating-surface,  &c.,"  should  read,  "  i^rata  area, 
17  sq.  It. ;  heatiiig-sniface,  iu  tubes,  114 j'o  aq.  ft.; 
in  firebox,  133u.ft.:  total  heating- surface,  lilS-i 
■q.  ft."  "C.  B.  M."  (155C2)  kindly  promised  to 
■Old  a  tracing  ot  this  clats,  aud  alao  Ur.  Cud- 
wnrth's  7ft.  nnglea.  Hay  I  remind  him  (while 
thankug  him  for  bia  eourtaay  iu  pladng  before  m 
■I  many  typta  ot  English  and  Coloaial  locoa.)  that 
tb«M  idll  be  very  aoosutabls.  I  also  beg  to  thank 
Ur.  Lawrmoefin'  his  drawing.  The  above  dimen- 
iioiis  do  Dot,  howavn  (I  think],  apply  to  that  class. 
When  did  they  (last  mentioned  class)  come  oat 
first  f—CABSiiiBa. 

[415 1 5.] —Chemical —The  crystals  you  apeak 
ofaremost  probably  sulphate  of  iron.  The  mtiate 
ol  iron  generally  nsed  by  dyers  ia  really  noitro- 
sulphate,  coatajDing  an  excen  ot  sulphate,  whirli 
latter  ottco  forms  a  crystalline  deposit. — R.  E.  A.. 
— Sleotrlcal  Oontaot. — I  have  used  a 
iuy.very  much  rosembbng  ({old,  bnt  very 
hard  and  suitable  for  springs.  I  think  it  was  ait 
alloy  of  platinum  with  gold,  and  should  think  it 
mold  be  very  suitable  for  electric  contacts  where 
the   colOBT   of    platinum   was   not   approved. — 

[44&31.]— XUotiloal  ContML—In  answer  to  3. 
B.  MoCUllan,  I  have  made  ooe  od  the  tollowine 
pUa :  'Die  'soape- wheel oaniei  a  small  projecting- 
pn,  iriiieh  has  a  p«ce  ot  flat  platinnm  soldered  to 
u;  now  tke  pallet  aibor  cuiiea  a  hnus  spring. 


[44591.]— The  NewTlolln.— "Fiddlar's"  aa. 

Slanations,  page  15,  have  nearlj  teat  me  mai. 
I^hy  ms  beating  about  the  bosh  to  enlam  lAat 
ou^tobaaveryaimplamattarr  I  Aall  tAatt 
a*  a  favour  it  yon  will  oatliaa  janr  saw  itoUa  m 
at  page  370  last  vol.  UaAettuponllisoatliaaflM 
length,  breadth,  aud  angles  in  indiea  ;  th^  I  lUal^ 
all  IS  plain.  No  more  of  the  htoiiODtal  Uld  per- 
pendicular bore,  it  you  please.  Also,  is  the  laf  of 
bridgu  to  come  down  outsids  or  inside  of  soiud- 
iKHud,  and  sorswed  to  trsttle  sonndpori  ;  and  istbe 
iither  bridge  to  be  in  a  line  with  firat,  and  sarBvad 
CO  l)asa  soundboard,  with  a  small  space  bttwaai? 
— ToDSO  GLasaow. 

[44594.]  —  The  New  Tlalln.— In  reply  to 
"Fiddler,"  I  may  say  that  I  hare  made  thns 
necks  of  viohna  with  Uie  aid  ot  a  vice,  a  f  Kit  saw, 
and  a  few  files  and  chisels,  and  cut  the  scmll  aa 
ivell.  The  way  I  set  about  it  waa  to  cut  tba  wood 
milted.  The  fl»at  is  then  forced  down  and  the  water  '  >"*  rpaghij  with  the  tret  saw,  and  ttra  n>p  to  0* 
i.  Heeted  through  the  pipe  and  nozrles,  thus  pro-  te;iuirea*ize  and  shape,  then  smooth  it  uid  Smh 
poirmgthevesflel.AasMuasthefloatisforcedd^wn  -"th  glaMpaper,  and  poUsb.  llio  scroll  is  Uia 
to  the  end  of  its  travel,  it  opens  the  exhaust-valve  •^°'\  difficuft  part,  but  it  can  bo  done  with  a 
and  the  steam  rushes  out  into  the  conden-er,  when  '-""P';  °*  c^"^'*  and  a  half-round  ttla.  nsmg  the 
1  partial  vacuum  beinR  formed  the  water  rushes  .md  of  the  file  to  work  It  to  shape.  Cut  the  pig 
in  beneath  the  float  and  carrios  it  up  to  the  top  of  Box  out  before  you  fln.ahthoacroll,  because  thsj  » 
the  cylinder  again  ready  tor  another  stroke.  The  *«  part  where  it  is  most  Ukely  to  apht.  and  thm 
number  ol  resSrvoir  cyfiuders  may  be  increased  to  ■'  J"'^  ■'""'''1  '•"^''  »  '»"*«'  JO'^^  not  have  sU 
any  desired  extent,  bnt  there  muat  be  two  working  7°^  ""^  ^  t^"  away.— T.  Habbu. 
alternately  in  the  sraallpat  hydromotor.  By  means  [115M.]— Tha  Hew  Violin.— I  am  ratbs  &• 
at  valves  the  water  can  be  ejected  either  ahead  or  Eippointed  that  "Fiddler"  has  not  thmght  It 
astern.  The  hydromotor  has  been  flttod  in  a  veiisot  worth  his  while  to  give  some  information  a*  to 
having  a  moan  displacement  of  10,^  tons,  with  the  way  in  whichhe  manageato  holdbis  flddla.  It 
ivhich  a  s^Hsd  of  nine  knots  has  been  made  on  a  la  easy  to  say  "  with  respect  to  the  holder  thste  ia 
M>al  consumption  of  2i>5lb.  per  hour,  the  indicated  no  difficulty."  The  difficulty  I  find  iatomaufe 
koTse-powei  being  100,  The  water  discharged  per  u>  make  it  so  that  it  can  be  wall  held  withmil 
minute  is  700  cubic  feet  at  a  speed  ot  GGft.  per  ,iither  iucreasing  the  entire  length  ot  thflioibi- 
secoud,  the  area  of  the  nozzle  beiug  about  a  third  |  ment  and  so  making  it  awkwaid  ami  tireaome  to 
of  a  square  toot.  There  are  many  advantages  Qnger,  or  lessening  the  cSectiTe  length  of  Os 
appertaining  to  the  system;  there  is  no  screw  j  Mundboards.andl  cannot  imagine  how  "Fiddlsr* 
to  be  damaged  or  become  entangled  with  wreck-  can  get  over  the  first  of  thosedifficultiaa  withUs 
age  ;  no  screw-shatt  to  break,  while  the  pumping  |  instrument ;  sny  increase  of  the  length  makes  it 
power  would  aulHce  to  clear  the  vessel  of  leakage  much  mere  difficult  *^  to  bring  the  vioUn  well  OW 
that  would  quickly  seal  the  fate  of  an  ordinary  the  left  arm  and  elbow."  "Fiddler"  ought  to 
tteamer.  The  system  is  economical,  according  to  have  suflicisnt  experieuce  of  the  "E.  iC"  to 
Dr.  Fleischer  because  there  is  little  toss  from  trie-  !  know  that  the  surest  way  to  "get  Oir 
tiOD ;  and  the  experiments  made  show  that  the  iu-  j  friends  to  suggest  their  ideas  on  the  auhjeet  " 
dicated  horse-power  being  100,  80  per  cent,  was  is  to  givo  his  own.  By  the  way,  I  canut 
accoonted  for  In  the  watu  discharged,  leaving  a  niake  anything  ct  the  view  of  the  fiddle  which  bs 
losi  ot  only  11  per  cent.,  or  about  one-tiitb  ot  that  ;  now  gives :  it  does  nit  appear  to  bare  the  nmark- 
Biperienced  with  the  irattricileh,  which  is  pro-  able  raised  part  behind  the  biidge,  shown  iabii 
pelledbysn  engine  driving  a  ceutrifugal  pump,  previous  ude  view.  It  seems  to  ba  daiftad,  and  Ita 
Some  details,  with  drawings,  will  be  found  in  i  aides  certainly  are  not  paratlet  to  eaeh  otfaar  oalSB 
Ensi'ieeriiij  ot  Sept.  9;  but  we  shall  probably  it  is  decked  and  the  deck  projects  bnood  the  Mm. 
hear  more  about  the  hydromotor  soon,  as  the  iu-  I  which  I  do  not  suppose  can  poaiib^  ba  tha  Maa. 
ventor  is  in  this  country,  and  has  patented  the  in-  i  The  necks  ood  acroita  of  fiddle*  must,  I  shonMrnr, 
vention. — S.  B.  be  carved  by  hand.      Any  I  have  evat  examinsd 

[ll-wfl.]- Staining  Ivory.- For  ivory-sUining  I  "«"  certainly  so  done,  "is  not  very  hud  to  * 
I  Should  recommend,  In  protereuoe  to  nitrate  of  "{.  ^-^tto  "is '"'««'"W"o«^.to  the  work  it  la  ratlw 
silver,  boiling  Brat  in  a  decoction  ol  logwood  and  ,  "Ic-  I  havemade  a  very  nice  one  ot  wadl  aeasowd 
att«r.tardaiia.olutionof  sulphate  or  acetate  of    Tcamo".     I  wish  I   had  any  chance  of  damgtts 

i.QQ ^  E  A  "'^  °'  '"^  fiddle  aa  mncb  to  my  sanatactiDn,  botl 

r.l--a',     'a,',    ,         t t       ii  n=  «     Ti.=     greatly  fear  I  have  not.     I  have  let  the  work  Ksliy 

[41..o_9.]-at*InlaB  lyory.-To  "  09.";^1Tie  S,  ho«  ot  getting  some  inteUigible  dir«ctiona  fcei 
'S^r  "Fiddler"  how  to  make  it,  so  that  it  can  be  eaiil; 
'wilt  ^"^  conveniently  held;  bnt  after  his  lust  commrai- 
""  Ifearlhavelittlechanceof  it,anditwi>iiU 

-i™      _hi..h  th.    euloua  tor  me  togivemyideaaonthosnbjsrt 

IhS  dJid^atum    "''.^  ^  '"''?  ""^  "^  *^  ?^™*  }i'">^T  t".  P^ 


polished,  and  when  it  will  be  figured  with 
head,  A:c.,  lathe-work,"  the  sunken  pattern  w 
appear  mat  white,  iitaining  the  ivory  in  the  fii 
instance  aliould  not  alfoct  the  git—  —'-'-'-  * 
"lye"   would  most  asBuredly. 


ID  dye  muat  be  durable,  as  well  as  capabh 


iliafactoryin 


M  prisma- 


[41631.]-] 
dental  alloy.' 


nitrate  of  silver,  which  otherwise  Ix 

(Ho«J.]-^P»Bto,— Use  IX 
•olved  ir  .... 

It.  E.  A. 

[14503.]  —  Helatlona  of  Side    of  Svure  U 
Dkbronal. — I  have  to  thank  "Pangul  "for  reply  ,    —    - 
had  it  beenby  logarithms  instead  of  the  well-known    take 
propojition  17,  book  1,  Kuolid,  it  would  have  saved 

tha  square  of  the  sides  equals  the  square  of  the 
diagonal."  Euclid  clearly  says  the  square  loet  of 
tho  sum  of  the  squares  ot  the  two  sides  gives  the 
leugth  ol  diagonsL  The  mistake  ooours  in  scieotiflr 
works;  that  is  why  the  question  wssaakcd. — A.  A- 

[44.^9.]— Tellow  Dye.  — Saffron  dissolved  ir 
water,  though  txpensive,  is  by  far  the  l>est  aub- 
stance  for  yeur  purpose. — H.  E.  A. 

[44572.]— Electro-  Kagneta.  —  An  electro- 
magnet to  lilt  :^Ulh.  can  be  made  from  a  bar  ot  ^in. 
roimd  iron  Sin.  long,  and  bent  so  as  to  leave  llin. 
of  apace  between  the  arms  of  magnet.  Vanuab 
the  iron  with  brunswick  black,  then  wrap  it  from 
one  end  to  tha  other  going  round  the  beud,  and  in 
layers  one  over  another,  with  lib.  No.  Iti  cotton- 
covered  wire  :  make  the  armature  of  Jin.  square 
iron.  It  will  work  with  a  biohromate  battery 
haviuE  a  working  zinc-surface  of  4in.  by  £iu.  To 
lift  6aTb.  use  fin.  round  iron  12in.  long,  and  pro- 
portionate  wire. — J.  Sutcliefe. 


pracliea,  whiirt  "  Rddler '  evidoitlf 
«^.u_.  ...^  j,...^  quite  latisfactoiy.^Q.  J.  H. 

[44G21.]— Sali>huzKoalda.-Cnt  soma  slips  ol 

stiff  paper  about  an  inch  broad,  and  long  aiuniab 

to  go  twice  round  the  medallion.    Pour  a  Uttla 

.arabic  dis-  '  water  into  the  plate,  and  iu  it  place  tiia  medallica. 


med^ion  remain  lot  halt  *  ntsnote,  oc  wtil  It  is 
perocnod  that  its  fSM  haa  become  sli^tly  aUabf 
from  tho  water  abaoibad.    When  lUi  it  tkaoM 

ttelyontotthe  WBtw,paii 

•ndfMtsailheandaf  the  ■ 


tklOM 

ontotthe  watw,  poia  ri^rf 
'  m  the  and  of  the  dip  IT  * 
niB  aQlphnr  AooH  tow 


u  melted,  pour  it  on  tba  faco  ot  tiia 
tba  depth  ot  a  qwtftar  of  an  inali,or 
ing  to  tha  siie,  and  whan  the  mlptmr  hi 
remove  it  Inxn  tha  medallion,  whes^  U  tha 


wafer,  or  other  a 

be  in  readiness  to  ^ -_ . .     .  .    __.. 

melting  of  it.    An  eailhw  pipkin  ii  TwjqMdl* 
melt  It  in,  and  potting  a  roll  of  nlphBT  tntQ^t, 


posssM  all  the  aharposM  ^  tkaoiiginaL    Osctsia 


oocup*  tha  fiaa  line*  Md  anflaa  o(  tha  piMtec  asat, 
and  destroy  the  abarpDsai  at  Hm  moald.  If  tfa* 
{faster  ba  too  dry,  am  tka  talfhat  will  adbn. 
and  on  removal  braafc  np  tkataoaot  IhaBUdaUaoa- 
ShouldthiaoaoDr,  hold  tha  tlattor  part  in  waim 
watator  afswnocadi,  lAaftaflbnef  watarwill 
insinuate  ilaaU  batman  Iha  ndaom,  sod  taad  to 
aepaiate  them.    IIm  anlpliBr  «nt  Ut  fa*  mada 


apT.  39, 18>1. 
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too  bat,  lilt  thai  tweomestlitok  and  pMty.  Shonld 
tUa  oeeoi,  Istititud  oft  tbs  fire,  whss,  ■■  it  cooU 
dawn  to  Out  poiiit  at  orjritftlliiKtiQii,  it  will  beoorae 
■Imot  ■■  liqnid  u  watei,  tha  conditiaD  bolt 
■dutad  to  tks  paipon.  It  the  flnt  mould  takes 
bsMOsMDt  io  iJiarpual,  tbiouah  the  medallion 
baow  too  wat,  a  wcond  one  miy  be  takes  witbont 
MtomkiDg  tlie  plaiter,  bat  it  would  bs  neocHar;  to 
do  thia  ii  »  Moood  monU  be  required,  and  the  tint 
w>i  jart  ligbt.  In  taking  a  plaatei  out  ttom  the 
mould,  the  faoe  of  it  niuat  brat  bs  Tcrv  tlightly 
oilod.— W.  W. 

riMia.]  —  OoUapw  of  Flnea.  —  Altbongb 
"OUton"  baa  aniweieil  raT  nutry,  hs  liu  fuLed 
to  work  out  tlie  problem  I  asked  (or,  whiDh  nill  be 

"  Olatton  "  or  "Boiler  luipcctor,"  or  aome   of 

rUT  nadaii  will  oblifte  me.  I  am  oblii;Bd  to 
J.  D."  for  aunrering  in  Infratithmi.  Aa  tbe 
ooIla|]^K  preaanre  ii  found  by  bim  equal  to 
618-MSlli.  per  aquare  inoh  this  mutt  ba  an  airor. 
Kopa  ho  will  donvet  thii,  and  leplj  in  lof^rithmi  ai 


le  breakiog  avray  ita  powetful  cc 


and  aim  to  Ht.  Ororer  for  hla  Mud  offar.  I  haTe  I 
ainoe  reailvand  tbe  miiror,  and  hare  seen  com-  ' 
panion  to  Polaria  ;  bat  Jnpiter'i  belta  and  divlBDii 
in  ring  of  Satan,  ai  well  ai  camii  to  Vaf^  remain 
iuTinble.  I  am  inclined  to  think  it  ii  owing,  in  a 
nieaiuie,  to  the  very  bad  w«ather  we  hare  been 
having.  Tha  atmoiphare  is  not  by  any  means 
tnuupuent  on  any  eight  lately.  That  it  ii  not 
my  eyo  that  ia  deflrieut  I  am  tolerably  certain, 
ainca  I  can  divide  e  Lynu  with  tha  naked  eve  on 
any  decent  niftbt :  but  lately  I  can  leldom  rea  that 
pair  at  all.  Kbw  let  ma  aak  two  qumtiuns.  On 
jiuahing  the  eyepiece  in  and  dcawiuR  out  beyond 
ihefooua,  the  image  of  a  star  eipanda,  not  into  a 
circle,  hut  a  aquare  —  apparently  tbo  lumiaoue 
of  prism.  la  thii  ri^ht  V  I  can  adjust  to  get 
Her  image  central  with  this  in  centre  oi  fleld ; 
jut  on  moving  to  the  aide  of  fleld,  the  imagaot  flat 

A  centre  of  Held.  B  whrnoutoEcsntre. 


think  that  37  pipes  would  aniwer  n  ,  ,  , 
Thia  number  would  make  a  compata  of  throe 
nctavea,  inclading  the  eemitonea.  Thora  is  one 
ilifHoulty  thoogb.  TTow  are  the  whistles  or  pipes 
to  bo  tuned?  Aa  rceanls  a  qualiBed  ear  I  am 
H|mte  safe,  but  I  ehould  Tike  to  become  acquainted 
tvith  the  method  of  taaititr  tham.  If  they  were 
ijrgan-pipes  I  should  know  how  to  go  aboat  it ;  but 
:ia  It  ia  1  have  not  a  ahado  ot  an  idea  what  to  do 
''ith  tbe  whistles  to  make  tham  sound  higher  Or 
Sower.  Will  a  good  tbiek  tin  boiler  do  for  the 
4team  ?  I  can  da  n  little  in  the  s^ildnring  line,  but 
I  must  inform  "Sunlight''  tbit  I  knnw  little  or 
ng  about  steam-enginos  or  aay  other  angioe. 


juldlii 
ce  of  1 


__ ,    -  -e  put  on  either  aulomatically  O-    -^  , 

aacoBd  driver  or  gnardi,  unless  tbe  driver  of  the  ''"^  ' 
pHot  amartly  applied  Lis  own  engine  brake,  or  ' '°  ''" 
_i —  v^L : II..-J    Tj,  jpscribfd  by  ;  PeT™ 


lay  from  mincir  can  strike  piitm  at  a 

ir  incidence.     The  rays  from  circnm- 

--V..C.  o..     w.iume  u™.B-pi,»«  und.*tbecon-|  ierauM  must  impinge  at  an  uglr,  ud  after  total 

tad  of  both  driven  and  actiBg  upon  both  engines.     reflectiDn  from   diagonal  surface  of  prisi- 


laweUai 


uiy  of   my  n 

;.  FovBB,  Swa 


"  with  the  brake-poner 


.    Well- Pump. — 

■epiiea,  bat  thoy  do 
Doi  moet  £ia  case.  The  action  ot  liis  pump  ia,  he 
Hjt,  that  after  four  or  Ave  strukrs  of  giving  water 
it,  all  ot  a  sudden,  and  without  any  warning, 
ndaaia  stroke,  and  then  gives  water  again,  and  so 
itoontinnes.  Xow  it  is  evident  the  pump  drawa 
air.  II  it  draw  air  throngh  a  fjiult  in  the  luction- 
pipa,  it  would  be  felt  at  tvry  stroke ;  it  would  be 
nearly  uniform.  Th»t  leads  me  t.i  lielieve  that  n 
hull  will  be  found  in  th«  «M,  Tha  aupply  "f 
watcB  in  tbe  well  is  not  aufTicieiit  to  feed  a  pump  of 
that  aire,  lo  tbe  pump  draws  w^ter  oa  long  us  it 
un  gat  it,  and  then  the  water  in  reduced  so  a*  to 
coma  to  the  edge  of  the  sucliuii-pipc  aud  then 
draw*  air,  and  ao  it  keeps  on.—!'. 

[*M49.]— Faulty  P^mp.— Lot  "  WathiDg 
ti^i"  lay  a  rod  ot  iron  (ir  anything' elH<!;4i)ft.  long 
o*  the  ground  and  try  to  dnva  it  forward  with  a 
lisBiiaai .  and  ha  will  get  a  very  goodnotiim  of  the 
kind  otmistauco  his  4l)ft.  ot  suction  oSers.  The 
wbnla  colnmu  of  water  comes  ti>  rest  every  stroke, 
and  has  to  bo  started  again.  His  pipes  bold  nearly 
lowt.  of  watm,  which  has  to  be  started  from  a  state 
ctnat  toons  of  oomp'imtivi-Iy  rapid  motion  in  a 
WT  stunt  apace  of  time,  a*  the  whuls  stroke  of  tbe 
p  would  probably  not  occupy  more  than  three 


.;le  alto  from  tbe  face  ot  primn 
wliicli  Ironta  thu  syapioce.  Sow,  can  these  rays 
I'uter  and  leuve  thu  prism  obliquely  without  chro- 
loutie  ilispersion.  and  will  unt  this  altect  the  duB- 
iiitiou  ':  Would  it  not  be  better,  then,  to  employ  a 
lilt  mirror  iuitead  of  priam  ?  Perhaps  "  F.H.A.S." 
iviU  correct  me  on  this  point  if  I  om  wrong  in  in- 
ferring chromatic  nberration  being  produced  in  a 
iiouvergiug  coneufriLya  by  pajxiiji;  through  a  rigbt- 
<ini;led  prism.  With  respect  to  wliiit  "  Aconite  " 
paya  of  small  (li.iphrttj;ni  in  ficiut  ofr'yopieoobi'ing 
.lutot  place,  therois  nodiiipbrajrm  tliiTp.  In  (act, 
Ihe  luuca  of  two  are  too  smiill  (or  any  diaphragm 
toba  used  outaido.-~Isiran;Kn!SCEii  ' 


[41CT1.1— PnncbliiK-UBchlno.— In  the  back 
lit  the  slide  to  which  tlie  ]>uiic!i  ia  fia,!d  there  is  a 
"roove,  and  it  rrvolvi'S  a  cam  wbieb  runs  on  akpy 
flied  on  the  sbntt.  A  lum  of  the  lever  on  the  slide 
pushes  the  c<im  rut  <i(  Ibc  !;roovn :  of  course,  it 
continues  to  revive,  but,  bring  outside  tbe  groove, 


slidu.--L. 


:.v. 


[41li'l).]  — Non-Economlcal   CampoaBd  Sn- 

ffbio.— '■  Youn^  Enniin'tr."— Tiiking  the  dia- 
iirams  first  published  on  p.ign  Tl\,  Init  volume,  wilb 
ilis  boilsr-prmaurc  at  julh.,  luid  eomp.ire  them 
with  those  publiihod  on  pi^e  '2i,  present  volume, 
with  the  boiler -press  Tire  at  :ll)Ib..  nnd  the  sleam  cat 
/>Sl  at  half-stroke  in  the  hish-pr,  snurs  cylinder,  the 
iiigrams  appear  more  defective  than  tbe  first,  par- 

_  _  _  dflolarly  the  low-pressure  dingrama.     Now.  in  the 

olantaiTpump  is  altogeihar  different.  Thewalra  rl  rat  place,  the  eugineia  too  powerful  for  the  weight 
ia  ia  aontinUBl  motion,  and  it  wouldn't  matter  it  hns  to  drive:  Ihen^fors.  to  raise  the  boiler- pres- 
■Bchit  tbaboiiiontalicngth  were  III  yard) instead  tnre  from  .Vi  ti  ijlllb.  is  uKogethcrunneressiry.  To 
<d  Utt.  By  adding  tha  air-veaael  as  I  suggeated,  '  nise  the  boil tr-presa ore  only  cauaoa  tliD  steam  to 
ttacolamnof  water  wilt  beprevnated  from  cominH  ba  mora  thnittlad  at  tha  throttle-valve,  wbiah 
to  isat  dnriog  the  working  o(  tha  pump.  Wheii  !  iiecesaitales  the  sleam  to  be  wire-drawn  tii  bring  it 
tenpwardstrokoof  tha  pumpceusea  the  tenuity  of  'rqual  to  the  weight.  Now,  taking  the  figuna  of 
tha  ur  Ib  the  veaael  keeps  tha  water  in  motion  and  tha  high-pressuie  slcamcbcst,  I  should  say  the 
diawi  it  np  into  tbe  air-vessel  from  which  it  is  Ihrottlo -valve  ie  ail  hut  closed  when  the  port  is 
again  drawn  during  the  early  part  ot  the  succeed-  .opened  to  admit  steam  upcm  tbe  piston,  then 
in»«l™l».  This  isnot  a  "  thenreticnl  sngReation,"  the  preaauro  in  the  steamrhFst  fnll",  which  is 
Working  Torn  "  that  it  is  ot  as  oausiil  by  the  throltla-v.ilvi'  not  bcins  sufflciently 
—  ''    —  "-Q  prossure  np,  thereby  causing  tha 

ingrams  I  can  find  no  fault,  but  the 


[41701.]-'A  Proceaa  for  BenderlnK  01l«lk 
Non-Effervcacenc— ifUrn  it  until  all  the  car- 
bonic acid  is  driven  nH,  and  use  it  befura  it  laab- 
tiorbs  it  again  from  the  air. — W.  W, 

[147U.]-G»a-I.lghtlng.— A  good  rule  for  the 
Hiie  of  gaspipos  is  to  allow  one  sqaora  eighth  of 
an  inch  for  each  light :  thus,  square  the  number  of 
eighths  in  the  diameter,  multiply  by  ISfii,  or 
approximately  by  -R,  and  the  product  will  be  the 
rinmber  of  lights.  Uv  this  rule  ^in.  pipe  will 
supply  12  lights ;  Jin.,  "it  lights;  lin.,  •'JU  lighto: 
l|in.,  7!iligHu;  l.'.in.,  ll'J  lights  ;  2iu.,  :!I)U  lights: 
<in.,  460  lighta.  It  is  poor  econumy  to  Lava  your 
pipes  too  small.— PLO-tl  AmcoxI. 

U1711.1—0««- Lighting.— The  c 
■  ,g  ttrough  a  p  .       ■  .       • 
iter,  but  ou  its  leaitfa,  and  the  prenure  at 
[ilie<l.     The  qiiautitiea  given  balaw 


which  gas  IS  suppliefi.     The  qiu 

.ire  calculated  from  ProfessDrPL 

motion  of  tluids  in  pipes,  as  posting  in 
Iviu.  (ordinary)  pressure; — 


In. 


mndh  valne  i 

[Mft54.]— Alz-VsaasL  —  To  "  Sr:»i.niHT."-^ 
'nisiaia  a  pumping-atatiou  close  to  where  I  livt 
aad  I  oftan  visit  it  in  the  evenings,  and  svery  tim 
Ifotbon  tha  glass  on  aii-vesaal  shows  loll  c 
water.    I  have  spokau  U 


haatoibl ._  „ , 

sab  alon^  the  dslivery-pipc.  CJdu  you  give  me 
annoia  intormatioa  ou  tha  siF-Tesisl,  also  the 
fAa,  BBrl  where  to  get  the  book  you  rsf er  to  on 
m«23,  andobUga— An  Jxj'bovub. 

[U6M.]— Oondenan.— To  "  SvnliOkt."— As 
jaa  hava  a  watar-maiu  it  is  easy  to  mansg>' 
lasliais  But  are  yon  charged  for  the  water  used 
tor  tbe  angina?  If  ao,  to  save  tbs  expense. 
why  not  take  a  small  pipe  from  tha  watar-mu^ii 

Bothat  a  jet  of  water  be  thrown  in  it  to  act  as  an 
ajaetor,  ud  thus,  by  acceler.iticg  tha  fiow  oi 
water  on  tha  lower  lif  l,  make  up  for  the  inferiai 

wstoi-jat  injector  on  the  main  injection- pipe,  tn 
Imaaaa  Ike  delivery.  If,  however,  the  water 
er^ip»oy  do  not  charge  extra  for  tha  watar -supply, 
tbsft  VM  it  direct  from  the  main  at  once. — Stjm- 

[41660.].— lAatranomlcal.— I  am  much  obligeil 
to"AaDwto"  and  "Charles  Qraver"  lor  tbair 
■liMa  t*  mj  quaatio 


>y  tb 
keei 
variation.     Wi( 
high-preaanrc  il 

Engineer''  ^  aa^ 


tbe  boili      , 

ataamoiliLtllli 
l)y  Ihe  above  a 


1    fiOlb. 


"  Yonn 
tbose  diagrams  I; 
IS  follows : — lledui 


.  befon 


blgh-pri 

-Hmenc  of  the  etrako,  and  1st  tha 
in.  Low-pre<aare  cylinder:  cut 
and  let  tbe  eihnust  open  at  30in. 
atiou  the  diagrams  shoutd  show 
.  :he  ontnpmsimin  the  low-pros- 
Bura  diugnuns  should  also  ho  reduced.  J  do  not 
wish  to  convey  the  idea  to  "  Young  Engineer  "  that 
the  engine  will  work  with  economy  after  he  hai 
made  the  alteration,  for  the  engine  will  not :  eithei 
tha  high-presBure  ur  tha  low-presaure  cylinder  will 
drive  tlie  weight  without  working  compound, 
therefore,  if  onu  cylinder  will  do  the  work,  there  ii 
no  economy  in  working  two.  Take  the  high-pres- 
sure  diagrams,  pace  '22\,  last  volume:  n«  have  a 
gradual  fall  of  preesnra  from  the  commencement  of 
the  stroke :  there  ia  no  indication  whnre  the  s'oam 
is  cut  off.  This  plainly  shovra  thu  ateam  to  be  wire- 
drawn with  the  boiler -pressure  at  'lOIb.  Now,  to 
raise  tbe  boiler-pressure  to  GDIb.,  and  cat  steam  ofT 
at  half-stroke,  we  cannot  expect  to  see  an; 
improvement. — J.  BnoiiiLEV,  Bmiilord. 

[44688.]— Wsate  of  Soda  aaS  Boap.— If 
"Enginaar"  advertisni  his  addrasa,  I  will  oom- 
■nMta  with  bim.— F.  C.  B. 


L..-nKth     in  ! 

y^irds 10         20         ao     ■     50    I     75 

Cubic    feet  , 

deUveredby     *  '  IW-1  '  lOa-2  '   fi!-a  '   (15-1      53-3 
I  I  402-4    2M4-0 1 212-3  .  Kfl'O  I  140-5 
I  1     s«-2  .■SJti-s  47u-i  :!(is-a ,  mi-o 

Length     in  ' 

yards 2.')         50         T.i        I'lO    •  IM 

Cubic     feat  ' 

delivorodbv   llOI-'i-a   fil-l'l    r)27'3   -i-'Mfi  1 371-2 
■  11    I4:i;i  7  11117-5'  »2!l-i  ■  7111-8    ftSa-a 

Length     in  I 

yuda 50        73    I  100      l-'iO      200 

Cable    feet 

deUvendby    i       'JOAO  '  170(1      1474      llOt  !  1042 
H  ■  -Mii  !  21ITH  '  2^'iRj     -MOD  \  1813 

Length      in  ,  I  <  i 

yaiili.. .......    100    .150    .  iW    !  flOO    1760 

Cahic     feet        '.  ',  ! 

deUveredby   3      407O     3317     2o7G  ,  1S23     1482 

The  above  calcula^ons  are  tor  straight  pipes ;  any 
contractions  or  bends  in  tbe  pipes  will  dinimi^  the 
quantity  of  gas  delivered.  Oiilinary  bnmera  con- 
-me  from  aft.  to  Oft.  orRft.  per  hour;  it  is,  there- 
re,  readily  found  from  the  above  table  whatdiam. 
pipe  is  reqnired  to  supply  any  given  number  of  a 
given  size.  It  Is  wise  to  put  in  pipes  rathi^r  larger 
Uian  is  absolutely  rciuircl.  e''pwiilly  the  main 
pipe  from  "the  motir,  ns  ihe  additional  i^pense  is 
triflingin  comparison  with  that  iiicuirtd  if  they  are 
found  inadequate  when  mora  lights  an  required, 
or  a  gas  cooking  apparatus  put  up.  ClaslitteTS 
ordinarily  appear  lo  give  thsmwlves  very  little 
'  lubla  with  calculations,  but  work  very  much  by 
1b ot  thumb;  and  the  complaints  maMe  ot  "bad 
gas"    arise    goneraUy    from     that     souroe.— Ga» 

[41713.]— Ourvatnro  of   Portrait    Lena.— It 
our  valnsd  friend  "  (J.  V."  will,  kindly  furnish  the 
required  information  I  shall  be  glad,  as  ray  time  is 
much  occupied.      Should  he,  bowuver,    not 
the  roquisilo  time  tn  spire,  a^ouer  than  dis- 
appoint this  querist,  I  will  myself  attend  to  the 
matter . — BunLiairi. 
[14714.]- Slae  of  auotlon-PIpe  to  Pn»p.— 

your  eorumn  may  bo,  the  pressure  on  the  piston 
depends  only  on  the  area  of  Ihe  piston  and  tha 
height  of  the  eolumn.    The  siso  of  pips  used  it 
usually  a  queation  of  sxpensa. — Flohi  Alkoni. 
[447U.]— Pmnp.— Insnailiig  tha  diamabr  of 
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deliver?  pipe  dooa  not  iDareaie  the  pressuie  on  the 
tucket  or  handle.  Lay  a  penny  ouabibloaiid  atikcd 
a,  handful  of  spUIs  or  akenors  upoc  and  arouad  it. 
Tbs  penny  oaiy  beaia  the  waight  o(  (Jiase  that 
gtand  upon  it.  It  is  the  suae  by  a,  pumi)  bucket. 
Water  of  B  dafiaite  depth  gives  a  deBnite  prcsiure 
pet  (quare  inch,  and  this  is  tba  suae  whatever  the 
'  e  d1  the  delivery -pipe  mi-s  be.  A  good  liie 
«  it   beat   Itecauiie   the   Itictioa   ii  leEi. — W. 


WYin 


[11T11.]'-Slie  of  Saction-Plpe  to  Pomp.— 
"  W.  W."  is  right,  of  course,  but  the  opinion  of 
the  pump-maket  is  only  what  one  may  aipect 
from  "the  trade"  uatil  they  discover  how  i|;no- 
rant  they  are  of  the  elementuy  principlea  of 
hydraulies  and  pneumatios  concerned  in  their  daily 
work,  and  how  cammercially  adrantageoua  it 
would  be  to  devote  a  feir  dozsQ  hours'  atady  to 
tbom.  It  is  in  diSuitn;  knowledge  of  this  kind 
that  the  technical  achoolK  wiQ  be  useful.  Let  us 
hope  they  will  take  the  |>lumhets  in  hand  fint,  for 
they  sorely  need  help.— J.  Beows.  Belfast. 

[«714.]-SlEO  of  Snotion-PIpe  to  Pomp.- 
The  increase  or  decreaaa  in  the  size  of  the  delivery 
or  Buctiou-pipes  has  not  much  to  do  with  theitraia 
on  the  handle  of  the  pump.  Of  course  there  are 
limits  to  the  iucteaee  or  dicicaEe  which  it  is  not 
advisable  to  go  beyond.  There  are  leveral  reasons 
that  will  canse  tbe  handle  to  work  easy  or  hard ; 
fint  take,  tar  instance,  any  imoginar}'  pump  Szed 
aod  working,  say  it's  a  auction- pump,  and  thebondto 
movee  up  and  down  with  uniform  speed,  and  say 
it  requires  a  pressure  of  LQlb.  to  work  the  baudle  : 
now  if  we  increase  or  decpeoio  the  size  o(  the  suc- 
tion (to  certaiu  limits)  it  will  not  alter  the  strain 
t>D  tbe  handle,  and  ei-ictlf  as  much  water,  ao  more 
~  ir  less,  will  be  thrown  np  in  the  same  time ;  :2nd, 


Iwgec.  then  the  handle  will  require  501b.  pressure 
to  work  it.  and  the  pump  throwing  in  the  aame 
time  one-fonith  more  water  :  B.^y  decreaae  it  one- 
fanrth  tbe  area,  then  one-fourth  less  strain,  one- 
fourth  iees  iiater  in  same  time:  3rd.  Take  tbe 
liandle,  which  is  only  a  lever  of  tbe  Snt  order,  its 
fulcrum  beiaK  the  hole  throogb  which  tbe  pia  goes 
that  fastens  it  to  the  pump  body  ;  one  end  of  tbe 
handle  you  take  in  your  hand,  tbe  other  end  ia 
fastened  to  the  pump-rod,  and  the  proportion  ttiese 
two  ends  bear  to  one  another  determines  the 
stroke  or  travel  nf  tbe  bucket.  Now  firat  remove 
tbe  fulcrum  nearer  your  hand,  so  as  to  cause  tho 
bucket  t*  hare  one-fonrtli  more  travel,  it  throws 
one -fourth  more  water ;  take  one- fourth  more  attain 
on  handle:  2nd,  remove  tho  fulcrum  toward  the 
pump-iod  end,  so  aa  to  have  one-fourth  leas  travel 
of  backet — result  one -fourth  less  water,  one- fourth 
lesi  atrun.  Above  remarks  apply  to  delivery- 
pipeaas  well.  If  Uiia  is  not  clear  to  "  W,  W."  let 
hun  vrite  again.— Wqreixo  Tox. 

[41T16.]— Caat-Iron  Llfc-PonipB.— The  only 
-way  of  boring  these  true  is  to  do  s?  in  a  back-gear 
lathe,  using  a  regular  bonug-beod.  If  rour  lathe 
ia  not  self-act. ng  with  a  aaddle,  your'nezt  beat 
thing  is  to  mtke  a  traveraing  boring-head  with  a 
star-feed.  But  unleu  you  have  back-gear  you 
■will  not  be  able  to  drive  slow  enough.  Also,  jou 
■will  KTiut  a  slide-rest  to  turn  up  tbe  boring-boail 

■    aj.     Tlicteisnootherwayof  boringaWtel, 


[41716.1— Caat  Iron  Llft-FniiLpa.— "Practical 
Plumber  "  says  be  has  a  7in.  lalhe.  bat  does  not  say 
wbatsott  of  latheit  is.  Itsbouldbe  back-geared, 
with  a  leading-screw  for  travelling  saddle.  You 
would  want  a  ttoting  bar  with  the  oiat  blocks,  (or 
lialding  the  cutters,  and  a  ape cially- constructed 
■addle,  on  which  to  bolt  the  pump,  too,  while 
boring.  We  have  for  yeara  discarded  boriug- 
pumpg,  using  instead  copper  cylinders,  which 
"Practical  Plumber"  cin  (If  he  can  braie)  make 
himself,  or  buy  ready-mods  from  any  coppersmith. 


[41717.]- lC»^c-I.anteTii  Photo.  Slldea.— Ii 
the  detect  you  complain  of  this— that  before  you 
Ket  all  necBusary  density  in  the  picture  you  get  a 
-'-""■*   'I   thB  sky  which  should,  of   coursfl.  be 


I,  thatai 


jou  have  not  paiuted  out  the  sty  in  tbe  negative, 
wilb  black  varnish.  And,  further,  I  have  not  ei- 
jjeritnced  iho  dinir:uliy  you  name  on  getting  den- 
■iti-  by  following  the  directions  '■upplied.  To  rome 
extent  it  depeuda  fia  the  raathoil  of  printing  tbe 
transparencies. — SCKUOHT. 

[11717.]— aCaBic- Lantern  Photo.  Slides  — 
Have  tried  several  dry  firocesses  for  abgve,  but 
none  bavo  bein  to  my  mind  aatiafiiclory.  I  now 
get  first-class  stiilca  from  (he  following  wet  process 
taken  from  thia  year's  "Journal."  Bath.— Silver 
nitrate  joi.,  water  lOoz ,  nitric  add  3  drops, 
acetic  acid,  12  drops.  Developer.- Pyro  3U 
grains,  dtrio  add  1  drachm,  alcohol  2  drachms, 
nitric  add  7  drain,  wdter  lOoz..  acetic  add, 
2  drachms.  Bath  to  be  animed  and  filtered  before 
adding  the  adds;  giye  long  axpottus  and  dtrelop 


in  tray  bath,  and  aa  they  develop  slowly  density 
and  detail  are  well  under  control,  and  fix  in 
hypo.  Bo  careful  iu  cleaning  tbs  glass,  or  you  will 
have  some  difliculty  ivjth  the  film  slipping  off  in 
Bual  wusbin;;.  Slides  done  by  thia  proceaa  rocjuiro 
no  toning. —J.  It.,  Dumfries, 

[44717. 1—  UaKio  -  Lantern  Pbotorraphio 
Slldea.— The  writer  haa  obtained  good  reaulta  on 
"  Bennett's  instantaneona  plates,"  by  the  follow- 
ing method : — Place  tbe  negative  in  a  printing- 
frame  and  a  dry  plate  on  it.  aa  j'ou  would  use  sen- 
sitited  paper:  abut  the  frame,  and  expose  a  very 
abort  time  to  one  bat-wing  burner  (daylight  being 
much  too  strong  ;  now  develop  with— (A)  Lijuor 
ammonia'  (fort.),  loz.  :  bromide  uf  ummomum, 
loz. ;  water,  POoi.  (B)  Pyro,  Cijr, ;  water,  loi. 
Equal  parts  of  A  and  B  to  be  applied  to  plate.  The 
image  ought  to  come  up  slowly,  if  it  doah  out,  ex- 
pose auotlicr  plate  for  a  shorter  time.  LiltUie 
ptate  from  aolution,  and  bold  it  up  (o  tbe  light  and 
observe  its  deatitj' ;  should  it  bo  too  weak,  return 
to  developer,  untd  a  little  more  than  enough  den- 
aity  ia  obtained  :  now  soak  in  alum,  and  Qi,  adding 
some  chloride  of  gold  to  the  fixing  solution.  Of 
wash  the  p]ate  well  between  each  stage. 


also  I 


irfixL 


liah.  a. 


Some  beautiful  res  ulta  have  also  hean  obtained  on 
"Swan's  pla'ea."  using  the  "  ferrous  oxalate  de- 
veloper."—Willum  Peck,  St.  Clair,  Hayward's 
Heath,  Sussex. 

[44713.]- PrsBsare  of  Heated  Air.— Pre- 
suming that  tbe  air  is  put  in  at  SO"  Fdhr.  and  then 
heated,  the  pceasuro  would  be  about  21in.  of  mer 
cury  above  tbit  of  the  atmosphere.- I'Atmui.. 

[44T18.]— PresBuro  of  Heated  Alp.- The 
average  expansion  of  air  it  l-4Si}th  part  of  its  bulk 
[or  each  degree  of  heat  nn  the  Fjibr.  aoale.  There- 
fore it  ia  eaay  toaee  what  hulk  tbe  air  would  occupy 
when  heated  to  ,^00'.  But  if  it  is  in  an  inclosed 
vessel,  by  the  rule  that  the  hulk  is  inversely  as  the 
preaaure,  the  tenaion  of  the  air  thua  indoscd  ia 
readily  found.  Thia  ia  the  twist  1  con  do  for  you  in 
the  atisenoa  uf  sizBt,  &c.  — Su-iuuhi. 

(4471S.]-ProBanre  of  Heated  Air.— The 
prea.  of  air  increasea  l-4GUtb  of  its  original  amount 
at  32'  Fahr.  for  every  deeree  of  same  scale.  If 
the  air  in  tbe  vessel  at  32'  Fahr.  was  at  atmo- 
spheric preaaure  (say,  I5lb.  per  square  ineh),  it 
would  have,  at  SOU'  Fahr.,  a,  pressure  of  241b., 
since  15  +  ilt^|"^J?'fc  2-1.-J.  Bbowk,  Bel- 
fast 

[41719,] -Affata-cnttlnK.— In  the  agate-mills 
diamond-dust  is  not  now  generally  used  tor  slicing 
the  stone.  Xaios  emery  is  employed  as  fallows: 
Tbe  agate  is  cemented  to  the  bottom  of  a  wooden 
hoxortrough:  on  tho  top  of  this  ia  a  swing  frame, 
carrying  the  iron  diao  or  sheer,  duly  weighted  and 
driven  by  a  pulley  and  gut-band:  the  edge  of  the 
sUcer  is  set  by  a  side-screw  over  tho  line  of  the 
cut.  The  atone  is  then  covered  with  emery,  and 
anllicient  water  poured  in  to  btiug  the  mijcture  to  the 
consistence  of  thin  paate :  consequently,  [reeb 
emery  is  constantly  running  in  during  the  cutting 
proceaa.  Tliia  is  rather  alow,  as  emery  will 
acarcely  cut  some  kinds  of  agate ;  but,  with  mo- 
tive-power, it  is  entirely  self-acting,  requiring  no 
attention  till  tbe  cutis  finished,  and  the  machiae  is 
a  very  stmpio  and  cheap  affair,  that  can  be  readily 
conatmcted  by  auyoae  possessing  a  very  moderate 
amount  of  meehamcal  atill.— F.  H.  WESHiM. 

[44720.]— Amarloan  Lever  Olock.— Put  in  n 
proper  mainspring,  repolisb  your  'scape  and  pallet- 
arbor  pivots,  and  tialance  ataS  do.,  rupair  holes— 
i.e,,  rebush  them,  replant  palleU,  and  ahorten 
balance-spring  to  bring  to  time.  As  a  rule,  such 
olocka  are  not  worth  much  trouble,  being  put  poor 
affairs  at  beat.— E.  J.  U. 

[44720.]— Aznerioan  Lever  Clook.-I  think 
it  a.  A.  Goodman  put  a  stronger  mainspring  to 
his  clock  it  would  likely  raike  it  right.  If  hehas 
got  an  S-day  apring  into  a  4S-hourGlook  it  muatbe 
a  thin,  and  therefore  a  weak.  one.  A  stronger 
mainspring  would  also  make  the  clock  go  faster. 
It  tbe  naUet-arbaria  bent,  the  holes  were  doubtless 
opened  intentionally. — J.  A. 

[14720.1— Lever  Olock.- 1  should  say  that  "B. 
A.  CrDodmau'a"  clock,  from  bis  description,  must 
be  bk'.'  tbe  schoolboy's  knife- wants  a  new  blade 
and  a  new  bandlo  !  As  these  Yankee  levers  can  be 
bmgbt  for  6a.  Gd..  and  go  remarkably  well  (I  have 
four  in  use.  one  in  tbe  rather  trying  climate  on  top 
of  a  Hofman  kifn),  I  should  recommend  no  time 
lieing  wasted  on  such  a  quantity  of  repairs  as  seems 
to  be  needed. — TnsaDLE, 

L4l72S.]—MInBPftlB.—Yonc*nnot  do  better  than 
get  Landaoer's  little  book  on  "  Bio  wjHpo  Analysis  " 
(Lougmana)j  and  work  at  it  witb  the  aid  of  such  a 
set  of  blowpipe  apparatus  as  may  he  got  from  Mr. 
Letcher,  St.  Day,  Camwall.  who  supplies  also 
fragmenta  of  minerals  in  small  tubes  tor  practice. 

-So  SlQ. 

[4472S.]— KlBV^B,  Blowpipe  DlnoTlmlika- 
tion  of. — It  "Sdence  Student"  will  meat  me  at 
Oriffin's,    22,    Qarrick-stieet,     Covont    Owdan, 


Loudon,  W.C,  I  will  put  him  in  the  way  of  leuD' 
ing  how  to  make  a  rapid,  but  atrictly  cheminl, 
analysis  of  ordinary  minerals  by  mtwns  of  the 
mouth  blowpipe,  and  also  wiili  u  baud-blower.  I 
...   ._    .;...  _._^(  Kuglishmon  nowadays, 


a  the  g 


Ible  eir>icls  with  the  least  possible  oatlay!— 
W.  A.  Boss,  London.  W.,  I6th  Sept. 

[1I72B.]— Minerals,— For  qualitative  analysM 
of  minerals,  espedally  when  travelling,  theblonlpa 
and  ita  accessories  are  incomparablr  the  rirupuit 
and  best  iuatrumeuts  to  posseas.  Facilitj  in  iiaa| 
them  will  depend  on  practice  and  natunl  aUlit^. 
Tbe  amouut  of  information  to  be  derived  fromthar 
use  will  depeudupou  your  knowledge  of  cfaomistqr. 
"Blowpijie  Analysis '*  is  merely  a  "dry"mBlhiil 
ot  chemutry,  in  which  tbe  reactions  are  diisllj 
brought  about  OT  tadlitated  and  made  appaiHitIf 
the  application  of  he.-it.  A  penon  who  thoronghlj 
understands  how  to  use  a  blowpipe,  and  whoalso 
knows  bow  to  accurately  interpret  the  changesit 
induces  in  the  eubstances  operated  upon,  has  (tot 
qualitative  work)  little  need  for  a  laboraton 
full  ot  bottles  of  solutions.  "Science  Stndeot's" 
elementan"  knowledge  of  chemistry  will,  if  Msnd 
as  far  as  it  goes,  be  ot  value ;  but  by  all  maaaa  W 
him  extend  it  as  faros  passible,  because,  as  I  have 
before  said,  "blowpipe  analysis"  is  "«  itj 
method  of  chemistry.'^  Among  the  advantagaau 
this  method  may  be  insntioned  (I),  the  foot  tut,  as 
a  rule,  almost  infiQitusBisl  quantities  of  aubltanca 
alTord  decisive  indioationa  ot  their  nature  :  <.i..  a 
pinch    of  table-salt    is    auSclen 


thou 


.-_c- colourations,  aaa 
t  of  Cobalt 


the  Ml 


ytity  of  a 

touaely  colour    e 

scqueutly,  the  ir 

comes  about  that  the  blow]  , 
to  cany  about  in  his  pocket  all  tlie  tilings  gans- 
rnlly  needed  for  qualitatire  analyais.  Nioe-tanHu 
of  the  blowpipe  apparatus  manutactiirml  ia  tliia 
country  are  for  too  bulky  and  clumsy.  I  aa 
writing  advisedly,  ai  I  have  closely  foliawed  19 
tbe  subject  of  blowpipe  apparatus.  Bacesttr, 
however,  apocket-^iotof  instruments  and  re*nntl 
bos  been  brought  out,  and  it  haa  recaivtd  Uii 
warmest  commendation  of  auoh  authoritiei  aa  Pnt. 
Watington  Smyth,  Dr.  Le  Neva  Foster,  Piof. 
Richtor,  F.  W.  Hudler,  J.  H.  Collins,  and  othn 
The  oonditiona  under  which  communications  to 
thia  joutual  uru  made  prohibit  my  giving  ths 
maker's  name :  but  I  may  say  the  s^t  contauu  1 
host  ot  things,  including,  oil  and  spirtt-lampa,  sad 
supply  of  oil  and  spirit ;  and  they  all  pack  into  ali^ 
raelofcaaeforthepocket,  size, bin.  by3Jin.  byl^ 
There  are  several  useful  bojks.  For  blowpips- 
work.  Shearer  and  filanfocd's  is  very  good  as  s 
email  and  moderately- priced  manual;  but  Qm 
figures  and  doscriptioDs  ot  apparatus  are  bAiaS 
the  times.  Still,  there  ia  a  tot  ot  valuable  infer- 
mation  in  the  book.  There  ii  a  work  by  lb. 
Attwood,  recently  published,  entitled  "Pruttdsl 
Btowpipe  Assaying.  I  have  a  c  jpy,  but  have  act 
yet  had  time  to  go  through  it  vary  carefully  and 
verify  its  alatements  :  judgiug  from  a  haatf 
perusal  I  should  say  it  was  a  really  good  boA  **■ 
m  the  matter  of  apparatus,  it  is  oertaiiJy  more  vf 
to  date  than  Sheerer  and  Blantord's  book.  Fd 
mineralogy  Dam's  is  llu  book :  bat  lor  ciHap 
manuala.  J,  H.  CoUins's  are  very  good.  1^ 
answer  ia  already  long  :  but  I  sbail  be  pleased  to 
give  "  Science  Student "  any  further  iatonnatioii  I 
can.  If  ho  would  like  to  communicate  private^, 
the  following  address  will  find  me.  — Chj£iroi^ 
Royal    Gflological    Society    of    Cornwall,    P«- 


Cani  ,  _._.._,     ..-jr 

sqnsie  iron,  and  bending. — WoBXUta  T 

[4473l.]-L.  andH.'W.  Bn?liisa.~-211,  Goo*. 
'2!>l,  Prince  ot  Wales,  7ft.  6in..  single  Bamsbottoa: 
355,  Qonds :  40S,  Ooods ;  752,  Qlowworm,  6tt 
oonplod  Rsmsbottom :  794,  Woodtark,  Gft.  coonlBd 
Bamsbottom:  151.').  Milton;  la'iG,  Drake:  ICT& 
Tbe  Nile;  16SD,    Livii      '  


Tbe  Nile;  16SD,  Livingstone;  are  all  6ft.  Ci 
coupled  Bamsbottonu,  of  which,  1516  and  ISSOhs.- 
tieen  altered  to  look  like  Webb  engines.  I  am  soiry 
I  cannot  oblige  "Tittesworth"  with  the  infoms- 
tion  he  asks  ;  bat  perhaiM,  "Egeria  "  wiU.  Whtrs 
are  the  lists  ot  N.W.  enginea  he  promiMid  ?  Ihi^ 
he  will  continue  them.— %io31ed. 

[44 T:i3.] -Steel  Dle-SloklziK.— Thu  is  anel- 
Ceediugly  short  query,  but  it  would  take  oolnmni 
to  answer  it  properly,  and  then  the  querist  would 
not  have  learnt  much,  for  it  is  one  of  those  trades 
that  an  eminent  man  in  the  trade  told  ma  was 
never  thoroughly  learnt.  01  course,  I  rater  to  s 
good  general  die-sinker.  The  tools  used  are  Ales, 
gravers,  such  are  used  by  wood  and  metal  eneranrs, 


hardened  and  tempered,  with  a  devio*  or  letter  on 
the  end;  andchisda  of  ■llaiiat,  fi^  1-16  of  u 
inch  to  lis.  aqnare.  Bendei  thaae,  ha  will  oMd  a 
and  two  good  lathea ;  csu  ^poU 


Bmrt.  S8,  leei. 
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!wa  ilide-tHt,  with  gearing  nud  oval  chuck  Qtted 
So  it ;  tb«  otlin  should  ba  about  3tt.  bed,  and  Gia. 
MOtTB,  with  a  back-mat,  ■■  Inning  is  ulvsva  done 
*ttli  th«  Tight  um  ovDT  the  bed  of  the  lathe.  It 
tw»  U  to  make  niuoh  profit  be  ihould  also  have  an 
■Tfl  to  rapair  hie  chinels  and  tuming-tooli  (which 
■*  fluae-tqnare,  asd  have  a  aplendid  catting  ad^) . 
IIm  baUowe  ud  hearth  nil)  be  foand  nsef ul  f or 
T'^^niiin  the  diei  when  thay  are  dooe.  Good  clay 
J  OHd  to  take  the  imprBssion  tiom  time  to  time,  aa 
Iba  work  piovresaei,  on  a  boxivood  circulat 
ittook,  with  a  Hat  face.      II  Iha  queriit  ouly  refers 


I    dlea     for    1 


1    of    . 


I    wlU 


.  several  sete  o(  lettsn,  whioh  can  be  had 
from  any  letter -cutter —only,  of  cotine,  they 
■SI  bs  Iha  roverae  way  to  Ihoao  ordinarily  Died. 
nieie  are  many  bran<:hc:a  of  thia  trade,  auch  an 
tamp-bottoma.  coSin-plntea  »,ad  furniture,  £re- 
mantmnco  platea  for  houBe-fronla,  militwy-cap 
platea.  bucklm  and  buttona.  and  the  cream  of  the 
WMk— dies  for  coiu»  aad  mcttala.  The  laat  part  of 
tttia  query,  "  How  to  use  Ihe  toohi  " — can  ouly  be 
Mt  bjr  practice  :  but  I  will  Fay  Ihii  (and  I  have 
MOD  mumected  with  a  firm  over  nine  y eaia)  a  good 
Jio-aiiLker  can  do  any  other  >ort  of  mechanical 
nnk  to  perfection  ;  at  legist,  I  have  never  fonnd 
xw  that  coold  not.  aa  haying  to  file  and  turn  to  a 
TOndredthol  an  inch,  combined  with  a  good  ortiatic 
mowledge,  they  are  the  moat  handy  of  men  for 
dantiac  apparatit.i.— M.M.I. Sa.8. 

[4473S.]— TomlnK  ShafUnK-— There  iaa  quea< 
ion  yoa  do  not  deal  wilU,  Km  the  ahafting  beeo 
Vpldied  yon,  and,  if  ao,  what  are  the  lengths?  Or 
!  Jtm  ore  orderinjc  youraolf.  what  lengtlu  are  you 
laag  to  get  thi'  shafting  in?  Uach  dependa  nn 
leaa  data.  It  I  were  going  into  luch  a  job  I 
Muldgst  the  ban  in  oa  long  lengtha  as  practi- 
tble,  Bsy,  14  oris  feet.  These  will  not  go  between 
EHiTlathe-CenTres;  but  that  is  no  difficulty,  aa  yen 
tB  nie  a  boi  eentro,  and  this  would  alone  aavo 

wiiwd-  '^u  must,  of  ci^ursc.  uso  a  back  turning 
6»y.     The  coupling  you  ihould  cUmp  on  the  tace- 


lats  ;  or,  better 
buck,  and  bore  them 
il  and  turn  up  o 


!,  then 


lan  would  take,  that    depsnda  on  the  boui 
"orka,  and  on  his  judgmei 
raaTtiiing  ready. 


toaer 
a  Job 


would  do  such 
IB  th.in  others,  but  I  should  consider 
3M,t  a  oouple  of  weeka   thould  be  ample.— EuN- 

tM73G.]  —  Xendlng  Broken  Braaolt.  — 
'Adam'  can  try  brinsing  the  porta  accurately 
Bg«tb«r,  laoding  secuieTy  with  list  or  tape  to  keep 
a  plana,  aad  eoveriug  the  whole  with  clay,  aa  a 
■M  to  keap  out  air.    Bat  success  is  very  doubtful, 

'-"jr  after  a  lapse  ot  time.    I(  this  oouna  hod 

piinaed  at  once,  before  the  wound  dried,  the 
■  of  Boccess  would  have  been  much  greater.^ 


n«T3a]— XondlnK  Broken  Bnnob  of  Tree. 
-Ptoouie  a  lump  o(  gutiapercha  and  a  veaael  of 
famiat  boiUng  water.  Soften  the  euttaperoha  in 
b*  water ,  and  presa  it  cloaely  aroond  the  fracture, 
ban  Uad  it  flrmly  to  ths  trunk  of  the  tree  with  a 
nn  (opa.  It  thus  protected  daring  the  winter  it 
tMf  bagiD  to  grow  again  next  spring,  asd  the 
Kmad  willhegin  tohml.— Ei>wi:>. 

M4736.1— Vending  Broken  Branch  of  Tree. 
—Support  the  broken  branch  with  lalha,  from 
mui^  to  branch,  ao  aa  to  keep  it  from  moving 
lum  bind  Ihe  patta  well  together  with  stroni 
VOoUaii  thread,  auch  aa  Ijidioa  use  for  Coarae  knit. 
bur.  The  ligature  should  extend  the  whole  length 
<  tha  break,  and  be  wound  in  the  Sguro  of  fl  round 
ha  «tam  and  branch  above  the  fork.  When  this 
I  dtaw  work  some  clay  into  a  plastic  mass,  and 
(r*«E  the  broken  part  thickly  with  it.  Next  July, 
rbCD  the  tree  ia  growing  freely,  eiamine  the  part, 
ad  il  the  bark  is  baooming  indented  carefully 
■DDTa  the  ligature,  but  il  the  break "■  — "- 


magaiins  stereoscope.    Wbat  ii  the  vertical  height 
of  your  case  f — StrMUOHT. 
[una.]  — WaterprooflnK     Briok    Walla.- 

Yoa  will  llnd  It  you  have  the  brick  walls  "  slap 
daahed,"  at  manyhimdrodaof  housea  are  in  Devon 
it  will  keep  out  wet.  ■'  Slapdash  "  ia,  the  walh 
are,  outside,  firat  coated  with  h^r-plaater  by  tha 
mason,  and  then  he  takca  clean  gravel,  such  as  yoD 
find  at  the  mouth  oi  many  Devonshire  rivers,  ar  ' 
throws— or,  oa  it  is   called   locally,    "scata"  it- 


when  making,  I  send  (to  better  elucidate)  a  aketoh 


jt  get  damp  through.— Woekejo  1 


iTWalli 


lJ4742.]^Calaalatliie  Mill-QeailnB.— A) 
suming  ^t  the  hoiee  goes  loand  once  in  a  minute 
then  the  speed  ofpuUej  will  be  'j-^  ^oraboutgi 

rera. per minate.  Then,aayouwaDt  a  motiooabou 
Sve  tuuea  oa  fast  as  this,  your  other  pulley  must  b< 
about  one-Sfth  ot  ISin.  or  Siin.  diameter.  Uor 
exactly,  tor  200  revs.  ^~^  =  3iin.,  or  ^  "  ^' 


le  reault.— Ploni  Almoni. 
[H712.1- Calonlatlne  Mlll-Oearlnff.  —  Tbii 
is  easy ;  if  "  A.  B."  will  but  bear  in  mind  (he 

formula — multiply  all  tha  drivers  and  Uie  nut 

of  revolutions  the  lirat  drivint'-abaft  makea,  thei. 
divide  this  total  by  all  tbe  driveuj  and  the  number 
of  revolutions  the  laat  apindle  is  to  make  multi. 
plied  together,  gives  the  result.  Ita  application  t( 
particulars  given:  aa^  the  orown  driving-wheel 
revolves  4  tiniea  per  miaute,  then  we  have — 
4  X  71  X  61  X  ISi 


le  for  a 


;s.— X. 


[M73S.]— Sxhlbltton     Photos. -For   ho „ 

ha  pboloa,  take  a  piece  of  tough  while  paper, 
tnuBdent  length  and  width  to  hold  your  quantity 
(  photos  on,  pasta  on  tbe  nnmoanled  photos  in 
he  Older  you  require  them  ;  then  mount  the  roll 
n  two  roUen  in  such  a  manner  that,  when  you 
oidUoR  one  roller,  the  other  is  rolling  up.  A 
rbite  ailk  ribbon  would  be  better  than  paper. — 
taauaa  Ton. 
[44738.  J-Bxhlbltlng:  Photo. —I  am  strongly 
I  optaiioD  that  you  have  somewhat  begun  at  the 
rrOiu  end.  Before  yon  made  your  oase  it  would 
■'se  been  well  to  have  aiccrtainedasto  the  lenses 
od  other  details.  For  the  size  ot  Ihe  pictures 
bonld  be  anifono  ;  and  then  the  ijueation  is,  are 
mpropoaing  to  use  atereoacopic  viewi,  or  what? 
LJid,  tnnher,  1  would  remark  that  you  will  most 
■aMUriaqiiire  lenses  Bpeciaily  groond  to  give  you 
liamBaifyingpawGr  at  the  diitance  you  quote— 
t*.,  9m.     Bpcnal  lenses  will  cost  you  a  apecial 

~**~      ""' nr  showing  thfm  in  rotation,  if  jou 

rs  and  the  case  hsi   depth  to  it, 
e  the  idea  on  the  plan  of  a 


itoyomsb 
0.  news  an 


.  ^,     -    17-17ia.    tha 

It  X  11  K   1  ju  reva.  list  spmdie 

eize  in  diam.  of  pulley  required  to  give  loO.     Or, 

_     __*  ^  71  X  61  x^  lain.  I2.88hi.  diam. 

U  X   11  X  JOU  revs,  last  spindle 

of  pulley  required  to  give  200  per  minute.    If  it  it 

that  "A.  B."  requires  ths  mill-spindle  to  travel 

ISO  or  20O  revs,  to  driviog-wheel  one,  then  on" 

4  In  the  enumerator. — Wooeihq  Tom. 

[447«.]-L.  A  H.  W.  EngliieB.-In  reply  . 
"Tittesworth"  tbe  engine.  No.  91.5,  "Humphrey 
Davy,"  ia  of  exactly  the  aame  dimeoriona  a"  "■- 

other  "Precedents."      Their  weight  ia   32] 

cylinders  17in.  by  24in.  The  same  brake  is  boinc 
Hdded  to  the  older  engines  of  the  same  olaaa.  It  u 
actuated  by  a  small  Bteam-cylinder  under  the  foot- 
plate. -W.  B.  P. 

[44746.]- HeatlKK  Hodel  BoUera.  —  Ton- 
much  depends  on  the  class  ol  boiler  and  tho  cnhiE 
capacity  ot  the  firabni.  With  oote  or  charcoal,  ] 
sltL>utd  not  care  to  try  less  than  4in.,  square  orcircu' 
lar  ;  but  even  then  I  fcarynu  would  have  hut  a  slug, 
gish  fire.  With  coal  it_ia  different ;  il  the  draughtii 
good,  then  it  ia  easy  to  inaintain  a  good  fire  on  s 
grate  eveu  aa  small  as  3in.  diameter.  Cbarcoa! 
would  require  fully  aa  much  area  as  coke,  and 
would,  I  think,  in  so  small  a  tumace,  be  likely  tc 
make  but  little  ateam.  Tubea  Bro  fiied  in  several 
ways,  according  as  to  how  Ihe  boiler  ia  conatructed. 
With  a  vortiosl,  where  the  tube- ends  are  get- at- 
able,  I  should  use  a  tnbe.ptato  thicker  than  tbe  side- 
platea  and  then  expand  the  tubes  thoroughly  and, 
aubsequently,  well  sweat  them  with  solder.  Foi 
mudel  Incos.  the  case  ia  different ;  il  la  then  best 
to  either  screw  the  tubea  into  the  firebox  tube-plate 
and  alao  staunch  with  aolder,  or  to  alightly 


ill  Branded  and  soldered.  But  in 
tlda  as  in  many  other  nutters  mechanical,  it  is 
easier  to  do  the  job  than  desoribe  how  it  ii  done. — 
SiraLnjnT. 

[44747.]— Violin  BtatterB.- If  "War"  will 
take  my  advice  he  will  not  attempt  to  clean  his 
old  violin  further  than  to  give  it  a  gentle  rub  with 
a  little  (a  very  little)  oUva  oil.  The  back  nay  be 
rubbed  pretty  hard,  but  the  rosin  seems  to  work 
into  tbe  vanush  on  the  belly,  and  to  take  any  ot 
it  off  will  alter  the  tone  tor  the  woteo.  I  know  by 
expeiienCB,  for  I  tried  to  improve  my  Klotz,  and  only 
succeeded  in  giving  it  a  mangy  look  and  a  huaki- 
ness  o(  aouncl  which  it  took  a  tew  years  Ol  letting 
alone  to  recovsr.-J.  A. 

[44747.] -Oleaulnff    Violin.- By  aU  means 
clean  the  instrument.    It  will  improve  tone  and 
appearance.    Fortbe  outaids,  a  airongish  solution 
of  washing-soda,  applied  nith  piece  of  flannel.    If 
you  find  the  soda  remove   the  vamiah  (aa  it  does 
with  soma  oil-vamiebeal  use  aosp-and-walor,  and 
then  paraffin.     When  clean,  rub  with  haaeod-oi' 
spirita  of  wine  removes  the  old  roiiu  at  one,  b 
sometimes  takes  the  vanush  with  it.    Forlbei 
side,  get  a  handful  of  rice,  ateep  It  in  solution 
sugar  and  water  five  minutes,  strain  off,  and  nearly 
dry  the  rice  till  just  sticky.      Putin  at  soandholes 
and  shako  till  tired.     Thia    will  pick  up  all  dirt, 
"-- • -0.  P.T. 


designed 


in  Ihe  fans,  which  are  curved  in  a  manner  not 

generally  employed.  There  are  four  of  these  oarried 

~~  a  ousting  of  such  a  ihqn  as  to  aniat  the  In- 

lughtot  a!"    -~'  —*---■     ■---■- 

ones.    Thia  form  ia 

in  the  first  instance,  and  which  I  am  well  satisfied 

with.    The  patterns  of  this  or  aiiv  other  form  are 

somewhat  difficult  and  coatlyto  moke,  as  they  must 

be  made  perfectly  true.    Would  castings  off  mj 

patterns  be  of  any  assistance  to  "Amntasr"  F — 

Sirai,!QnT. 

[44763.] —Painting  on  Terra  -  Ootta.— If 
"  Alice  "  will  prepare  a  varnish  composed  ot  2oi. 
Canada  balsam  and  irith  the  same  AiiU(notthB 
same  weight)  ol  turpentine  "Jt  the  ingredinnta 
thoroughly  and  lay  it  evenly  on  the  t« "-   -"— 


[447S3.]— Patntinr  on  Terra-Ootta.  —  Aj 
there  are  three  modes  of  painting  on  terra-eotta, 
it  is  not  very  clear  which  is  meant  by  "  Aliwi.'* 
The  most  elementary  mode  ia  nith  water-eolonn. 
Should  the  querist  find  the  difficulty  in  this  mode 
of  pointing,  the  following  inatructions  may  be  use- 
ful :— Coat  the  surface  over  caielnlly  with  aize, 
and  allow  suStcient  time  to  dry  properly.  Mix 
the  water-coloura  with  Chinese  while,  and  apply 
and  finlah  aa  an  ordinary  painting.  Oo  ovpr  tha 
work  with  a  thiu  coating  of  gum-water,  and  when 
dry,  Tomish  with  beat  copal  or  mastic.  The 
aizing  referred  to  may  bo  dispensed  with  on  the  red 
or  I^uki^s  (creamy)  ware.  On  Mal.ls,  or  blaok 
ware,  rub  that  part  which  ia  to  be  painted  with  a 
SngsT  dipped  in  a  aolutionof  common  soda  in  wattB 
uQtd  it  ^heres,  llemove  the  moisture,  and  paint 
in  tbe  ordinary  way,  only  laying  the  colonrs  on 
fairly  thick,  whan  dry,  vainiah  with  brst  copal ; 
but  do  not  USB  gum-water  before,  nor  dry 
before  a  fire.  Care  must  be  taken  in  the  varnish- 
do,  if  poasible.  For  brillianc)',  spirit- varnish  istha 
best,  but  requires  more  careful  laying-on  than  the 
maalic  ramish,  as  it  dries  very  quickly.  Should 
either  of  the  other  processea  of  painting  in  oil- 
colours  or  in  china-colours  be  meant,  I  shall  ba 
,j  la  answer  a  repeatod  query  on  tha  aubjeot. 


[4476.i.]— Ifle-bt-Srans-ht  Steomttra.— When 

-lentioniug  these  boats  1  should  have  stated  that 
tbe  speed  of  ll'2;j  mileaper  hour  was  in  Stillwater, 
liiey  would,  therefore,  uot  make  such  a  rata 
agauiat  stroam.  of  course,  but  would  exceed  thia 
witli  it,  naturally,  and  thia  meana  when  they  werc 
driven  at  full  power.  Thue  130tt.  boats  had  a 
pail  uf  engines,  I4ia.  cylinder  and  5ft.  etroke, 
usually  cutting  oil  at  1-Sth  stroke;  the  stem 
wheels  were  tOft,  diam.,  with  feathonng  ffoata. 
Itoel  was  largely  emplayed  in  combinatian  with 
>pecial  deaigu,  that  enabled  them  to  be  made  ex- 
ceptionally light.  The  boilata  were  of  )in.  steel, 
double  rivetol,  and  fitted  with  a  blower,  aa  tha 
beatiTig  surface  was  only  about  8(KI  square  feet. — 

SvISUOHT. 

[14757  J— Cola,— This  is  a  Polish  coin  of  Sigis- 
mnod  til.  Sigiimund  Tosa  was  tha  third  ot  the 
elsoted  kings  of  Poland,  he  succeeded  Stephen 
Bathony,  in  15S7;  ho  was  son  ot  John  III.,  of 
Sweden,  but  was  descended  from  the  old  Polish 
kings  ot  the  house  ot  Jocellon,  hia  mother  being  % 
daughter  of  Sigiamund  1.  He  succeeded  hIa 
lather  aa  king  ol  Sweden  in  1692,  but 
was  deposed  Irom  the  throne  ot  that  king- 
dom in  favour  ol  hia  uncle.  Charles  IX.,  m 
IG04,  and  was  afterwards  almost  constantly  at  war 
both  with  Charles  and  his  celebrated  son  Ouitavui 
Adolphns,  who  auccoodcd  him  in  1011.  He  waa 
very  warlike,  and  took  advantage  of  tbe  internal 
distraction  in  Busaia  consequent  on  the  extinction 
of  the  old  house  of  Ruric,  in  159S,  and  tbe  usurpa- 
tion of  Boris,  the  false  Demetrius,  and  others,  to 
eonquar  that  coonlry,  and  IGIO  aueoeeded  in  placing 
hionnn.  I.adi8lan»,  on  the  throne,  who  waa,  how- 
laed  in  1613,  and  replaced  by  Michael  tha 
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_  _     .MWiththeTurk^udiDtLaUtler 

rt  of  hu  nign  wu  very  nuf  oitiuuta  :  he  diiul  ia 
1  wu  ■ucoaedod  by  hu   j 


ThB  leg.  . 


itho 


X  (not  Lu.) 
IS  Onice  of  Qod, 
thuiuia.)  Therj 
ihatevtr  about  that ;  tho  teganJ  on 
the  re>vTH  ia  Dot  at  all  10  cleai  to  ms.  Riu.,  Inhould 
nj,  lefaned  to  hia  couqaeat  of  Ruatia.  Frua.  ia 
certainly  for  Frusaia.  Ttia  Duchj  of  Pinaaia  waa 
toimerlv  held  u  a  titt  fiom  the  Kinga  of  PoLuid 
brthoUrdiTof  Teutonic  Kuighls,  until  a  Gmnd 
Hasler,  Albert,  second  aon  of  tbo  Elector  of 
BTODdmbiiTi!,  having  becomo  a.  Lnlhcnn,  in  lo'lj 
Mculuiivd  it,  and  avi^ed  on  it  as  a  hereditary 
dncby  under  the  auzeiainty  of  Poland.  On  the 
death  of  hia  aon.  Albert  Frederic,  in  lUlH,  without 
haiii  male,  ha  waa  gucceedvd  by  Jolui  Sigismund, 
Ulectoi  ol  Brandeubuig,  who  waa  hia  iOQ-in-lair, 
and  Fiuuia  and  Brandenburg  haro  been  ever  aince 
unitad ;  but  in  tbo  titae  of  Sigiamuad  III.  I'muiu 
wu  a  flcf  of  Folaud.  "Ma.  Si,  Lirone"  rather 
DBIzlei  mo.  Livonia  waa  conatintly  changing 
ownecabetwcouFuliuid  and  Kuuia.  and,  latterly, 
Sweden;  it  the  •'0B."badbeen'-Ma."l9hauld have 
UagDita  Magiater,"  and  auppoaed  that  i 


Poland,  I  belieTS  he  aominallv  waa  ;  but  aa 
do  not  know  what  to  mate  c3  it.  NO  :  BV.  UO- 
■bnd,  I  abould  auy.  for  hia  titles  as  King  of 
Sweden,  and  road  Normy,  Sweden,  and  Gothland. 
nmgh  the  Kinga  of  Sweden  at  that  timo  did  not 
POWBW  Norway  they  claimed  it,  and  retaiued  the 
tUle.  VA.EU.  I  really  cannot  roalco  anything  of. 
CanitbeauythiogelaebutllR':  TR,  f or  inatanoe  ^ 
Ia  there  suy  date  on  the  coiuV  It  would  moit 
likely  be  on  lielil  of  rev.,  pethapa  at  Btdea  of 
wma,  or  eren  mixed  up  with  thoai,  and  might 
only  coniiat  of  the  two  ligurea  indicating  the 
nar  of  the  century  without  thoie  of  the  century. 
On  any  coina  I  have  eoeu  of  Sigiamund  III., 
he  ia  repreieuted  crowned,  with  abort  hair. 
a.  peakrd  beard  and  largo  moustache,  and  large  ruti 
round  hia  neck,  and  lhL*y  are  dated  aa  I  have  men- 
tionod.    He  was  oUied  by  marriu^^e  with  the  Hot 


N'o  difficulty,  I 
lut  a  gnnd  deal 


tl47<;3-]— Alte^iaffTrlc7ole.' 
>ho^ld  thmk,  nor  much  cipenas; 
depends  on  the  pattern  of  machine 

[447G3.]—Tzlcycle.— TVhat  daai  of  machine  is 
ronra!'  if  an  open-front  ono  you  could  not 
Idter  the  arrauKcmuat  without  anmo  little  o>iat.  aa 
""     pillar  wbichcarriei 


^ku-bai.dlB  would  take  its 

place.  Tbeca  ia  not,  to  my  knowledge,  any 
machine  in  the  market  that  is  made  to  etuer  left- 
lianded;  but  it  ynu  were  having  ono  made,  it 
'Huld  be  eaaily  done.  A  good  mechanic  ahould 
lie  able  to  alter  one  for  you  at  a  very  moderate  cost. 
At  least,  it  would  not  ROst  mo  much  to  iLift  if  I 
wanted  it  done, — SiTXUOUT, 

[417(<S.]— Bleotra-Hagneta.— The  one  coil 
would  do  for  what  you  want :  bat  on)y  having 
ime  instead  of  a  horfcabos,  ynu  will  need  a  atrongcr 
battery,  Voudouotiay  if  youwantitto  wDrkreuu- 
,__, ,.__.  ._.._._, ,   „y  ^^^ 


B  that  i 


ustria,  both  the  German . 
baTing  td  1d08  niarritd  a  b 
Steriu,  or  Gratz, 


ddpan 


and  II.. 


.._  of  Futdinaud  oi 
ill«i  called,  afterward ( 
Ither  aiJtar,  Mai^arel. 
Philip  III,  of  Spain  . 


;^^'ed  an  important  part  is  tbe  earlier  portion  0/  tbt 
niirty  Yeoia  War,  thouj-b  by  no  means  to  much  9C 
aa  hia  celebrated  cousin  luid  great  opponent,  Gus- 
taTua  Adolnhus  ;  they  both  died  in  Uie  aame  year 
—1532.  Iknownotbinf^ottbeTalue  of  the  coin, 
but  should  lay  that  thcta  are  collectors  who  woulil 
pve  Bomethiug  more  than  the  value  of  the  gold  for 
it,  if  in  good  prtaurvation.  "  S.  G."  ahould  put 
an  odvcrtiaameut,  asking  for  offers,  in  th<' 
"Bric-a-brac"  column  of  the  iUcJumae  ami 
3Iart\  he  will  be  likely  to  get  one  or  mora 
He  should  mentiOB  tbe  cinct  weight  ia  peuny- 
wajghla  and  grains.  I  would  be  obbged  if  "  S.  G.'' 
woold  Bay  if  the  K  A  could  be  M  A,  nod  the  lost 
H  R,  T  R,  01  auTthiuc  el.e  (what  he  givea  ai 
LTX.  ia  iiudoubt'^dly  DVX.),  alao  it  lie  can  make 
out  any  date :  on  tho  cuina  I  have  Been,  all  ailver, 
the  title*  given  cnuaiated  only  of  those  on  obv. 
of  "S.  G.'s"  o.iin,  and  were  tho  same  in  all 
succeeding  reipna,  the  riv.  lig,  conaiatiog  ol  words 
■ifnifyiug  tho  valii-,  and  that  it  bulougod  to  the 
kingdom  of  Poland.-  G.  J.  H. 


-It  is 


_\-erj 


marine  glue,  and,  while  worm,  slide  in  tbe  prism,  ao 
thatits  lower  edge  exactly  biiects  the  axii  of  thi>  mi- 
eroscopawhen  Iboiiriamis  thruat  in.  Somo  priaiui 
Mi  best  when  tlioy  ore  thtonu  buckwafda  a  little, 
■o  that  the  lower  pluio  ia  aomuwhut  out  of  laveL 
Having  got  by  trul  the  beat  position,  it  ramuius  to 
b«*eeu  if  u  piiint  in  each  eyepiece  occupita  tha 
exact  ei'iilrr.  Nearly  all  microscopes  of  this  forin 
have  a  fitting  that  lulmits  a  amoll  degrcB  of  rota- 
Uoa  by  elackeniog  certain  screws,  satbat  tbe  virion 
in  both  eyes  can  bu  act  exactly   ceutml.— F.  H. 

[HTiU.]— Binocular  Ulcroacope.  —  The  bin- 
ocular prism  you  mean  no  doubt  is  diaplaced.  I 
can  hardly  tell  you  how  to  roadjuat  it.  a.i  it  is  really 
a  matter  somewkit  ot  acluil  trill.  If  yoar  prism 
Is  altogether  loose  you  will  lind  that  it  requires  to 
be  reset  ao  that  the  rays  from  the  objective  enter 
the  lower  surface  at  a  right  angle  to  its  plane. 
Whllat  they  emerge  at  an  augle  which,  whoa  the 
prism  is  rightly  adjusted,  isauch  u  to  project  theai 
up  the  tube,  so  that  tbe  last  surface  of  it  form» 
■Imoat  a  right  angle  with  the  centre  line  of  th-j 
MOond  tube.  To  describe  bow  to  reiet  such  is  far 
mon  difficult  than  to  actually  do  so :  and  wer^ 
jon  living  near  me  1  should  put  it  to  rights  fur  you 
with  pleasure.  Bat  it  ia  a  groat  question  <ihethei 
or  not  yon  would  not  otherwue  do  better  to  soud 
U  to,  H7,  ouf  friend  lb.  I«noHtar.  who  would. 


,   .coulyal 

.rell  would  bo  best.      You      ,  ._ 

riveted  to  tbe  armature  In  be  supported  in  tho 
uiiddlo  :  tlicn  the  end  farthest  from  the  magnet 
would  strike  against  the  ntud,  or  if  you  only  use  a 
feeble  current,  put  a  muilled  b«ll  for  it  to  strike 
.igainnt ;  then  yi.u  will  hoar  it  distinctly.  For  tbe 
iiecand  coil  you  meutiou,  it  would  act  do  at  oil  for 
the  Vicuum  tubfs.  A  powerful  iuduction  coil,  with 
Bunsen  batteries. produces  bett  results:  besidei,  the 
^oil  jou  have  L<  probably  wound  with  a  thin  covered 
wire,  so  that  even  it  you  were  to  unwind  some  olT 
to  make  it  do  for  a  primary'  coil,  it  would  not  act 
*t  sU  wall ;  but  as  it  is,  if^you  were  to  put  some 
Kood  cells  to  it,  and  then  put  a  good  oontoct- 
Dreaker  in  the  circuit,  jou  would,  on  account  of 
Uie  luiigth  of  tha  coil,  get  a  gnod  a)«rk. 
—As'  AsaociATZ  oy  xnK  tiaciiiTY  oir  Tt:L£ui:.u'ii 

f417il5.]-BUctro-Kaffnot.— The  utility  of  the 
coila  mil  depend  very  much  upon  the  age  of  the 
instrament  liom  which  they  were  taken.  Thus  tha 
:oila  iu  tho  sounder  instruments  now  made  tor 
Iho  telegraph  dep.irlraent  have  a  resistance  of  40 
shms..  and  the  coils  in  the  new  single  current  or 
diiect-wiiter  Morso  instrumuats  have  400  ohms, ; 
the  ulder  forms,  however,  frequently  amounted  tu 
lud  even  exceeded  liOO  ohms.,  while  those  nsed  by 
lome  of  the  cable  companies  exceed  l,.iOO  ohms. 
in  order  to  make  a  sounder  with  one  of  the  coils, 
:be  lever  A  B  should  be  of  soft  iron  and  movable 
n  a  pivot  at  C.  G  and  II  are  limiting  screws,  and 
ihould  til  juat  looaely  enough  to  be  tumad  with 
the  Sneers.  I  ia  a  regulating  screw  passing  through 
a  smalT  piece  of  metal  fixed  on  to  tlie  brass  auppurt 
C  F.  The  acrew  (I)  regulates  tbe  tension  of  f 
spiral  spring  S.  which  will  pull  the  end 
of  the  lever  upwards  after  tlia  current  wbi 
drew  it  down  has  stopped.  D  K  is  a  pii 
'  brasa,  and  shriuld  be  mode  rathtr  heavy  to  give 
firmer  tone  to  the  sound.  The  coil  aboulil  ho 
fixed  to  the  base  and  connected  by  abort  lengths  of 
wire  to  tho  terminals  T  T.  The  best  form  [' 
battery,  in  my  opinion,  ia  tha  double  liqui 
bichmniate,  which  cuusists  at  a  /ins  rod  or  plal 
immersed  in  acidulated  water  and  a«[mmted  hy 
porous  division  from  a  block  of  carbon  imnieraed  i 
asiiLuliou  of  bichromate  of  poiasb  with  a  small 
quantity  of  aulphuric  acid.  Tliis  battery  i*  very 
durable,  and  is,  ut  tho  sjjmo  time,  atrong.  It  tbe 
resistance  nt  the  coil  is  low,  cue  or  two  sach  cells 
should  suilioc.  Tho  la^t  query  ia  a^sumpd  to  refer 
"vacuum"  tul>cs.  I  wnuld  udvisu  "  Wiltshire" 
make  himietf  a<-i|usintrd  with  the  principles  and 
.-- istruclioD  of  Dm  iiiductijn-i.-oil.  Ilia  wire  of  the 
coil  he  has  will  proluibly  do  for  a  part  at  least  of 
the  "  secondary  "  coil.— S.  O.  O. 

[t47tliJ-7.1-To  "T.Q.  F."— The  Gault  U  de- 
r^ojied  at  FnlkPstoue,  and  the  fossils  ol  the 
jorrespondiiig  beds  would  probably  be  the  same  iu 
both  localitiea.  The  bit  of  quanx,  if  watcrwoiu, 
was  derived  from  a  distance.  Vour  best  )diu  an 
to  naming  would  be  to  gtt  an  experienced  oullectoT 
to  spend  an  evening  witli  yea,  or  visit  tha  Museum 
of  I'mclical  Gcjiozy,  iu  Jotinyn-strei't,  next  time 
yuu  are  in  toon,  and,  if  poeuble,  take  tbefiiei-i- 
inena  with  you  .tud  comjiare  them.  To  anyouu 
iuex|iRrieuced,  idi.'nlilicatiun  from  platea  oud 
descriptions  is  often  uuaatistactoiTi  and  quits 
likely  to  result  in  a  "Lopoleaa  muddle."— T.  ti.F. 
[447nR.t— HardeniDff  Bright  Steel  —  By 
heatiut;  inaleadbatb,  ^' Steel  "  himself  pT0p'4<*s 
that  which  is  a  jMrtial  remeiiy  tor  his  ditHculty. 
Previously  to  boating  Bmall  Jluished-steel  articles,  I 
am  constantly  in  tbeliahit  of  ameaniig  them  with  a 
piece  of  camiuou  >osp  ;  after  ijuFucbiiig,  they  come 
out  nearly  bright,  without  scale,  Watcbmakera 
naually  adopt  this  method,  which  ia  almost 
neglected  by  other  artisans,  though  it  tikes 
scarcely  a  momont  to  do,     I  have  not  tried 


UNASSWEKED    QnEIUSS, 


QUERIES. 

41771,]— Oa.tMaavsA.—Tbeie  appeared  raesBtlra 
ico  oader  the  ■■IJdentiac  Hews"  oolnmn  of  a  sria- 
no  taavinR  mido  its  appmimmv  in  Kew  Votk  vitn. 
juld  "bauljght."  or  any  brother  -  nadCT,  kfasb 
igt  with  a  (ev  liints  ho*  to  prceeed  in  getting  ODS  ^1 
ras  tblDklDC  of  eonalmetiuir  one  out  at  twD  Tovfa^ 

Lta of , say,  f rem  IMl.  to  W(t.  lang.  it  nalinall fi> 

It   uot,  wh&t  kiad  of  boats  woold  I  rcqane  fv  tte 

furpose,  and  to  scGummodatefromlO  to  00  jassi  iiaiiaT 
would  like  to  know  how  to  tutea  the  1 ts  liiilia. 

■0  sa  ta  auppoit,  ns  I  suppose,  the  engine,  boltw,  sM 
propeller  between  the  two  busts.  Of  coune,  I  sm  galf 
"ippoidng  tliey  ore  placed  bctwem,  and  the  inlmattiisr 
-^ave  between  thatwd  buIIgdivkedoverBUlBdent  farSt 

Rurpoe*.  The  propeller  would  require  to  bs  a  psddta  lilk 
Mbei  floats,  as  I  intend  her  to  ran  upon  a  atnaa  iM 


[  to  ran  upon  a  atnaa  MB 
mites  an  boar.    VOl  Hk 


it  kind,  fiic 


— atT  11m, 

—  ./  C7 Under. Imgth  of  slrake  wlthha^ 
.,and  size  of  boUirl  Ths  modsotgrilMl 
le  upper  ueck,  or  whut  size  of  boatii  wouldlnqnftiB 
mniiaudiitc  from  Alltota  passengen  withont  >>••  '"■' 
rek,  and  of  very  li^t  draught,  the  river  b 


LlBp^n-u  Kili  tumii 
ihT  how  to  throw  tl 


bUge-Us 
14*77a.)- 


3 

and  ruditera  at  each  endMSik 

.    What  kind  of  rudrlersainhA 

o  out  of  Rcur  and  hare  theaa<n4 

□01  in  u-a  slserinc,  aa  ia  the  bow  gakf 

it  the' above,  which  will  be  asteemad  iA 

lauoa  and  Otedera.— No.  1  Oiida- 

S-.  v.\m.  high,  I'Jin.  bnud.  the  flsnn  on  t* 

.:..    ■:-    .v:..i.    -„j  J,  ,^  Ij^ 


e»ise,3in.  thick,  n_ ,_ 

No.  1  (tiidut— UR.  n 


ibovc  twu  girdos  a 


}u  with  tho  reil-hot 
no  rua-ion  wby  it  should  not  ai 
in  heating  by  tbo  forge-Ore  < 
Wexhui. 


t^ad  bath  :  but  I  see 
r  bluwiiipo.- F.  U. 


made  of  w 


rught  Iron. 
lOlido— Itlt.  8 


ucher,  Jft.  4m.  blA,  and  Itt. 
NO.  AUimer— 17ft,  hmg,  lUa.  daep,  oad  lam. 
The  abon  glrdeie  to  be  of  Jtmwiesn  oak.   Tbe  41 
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■piriU  of  mitt  u  flc 


when  tho  «oik  ia  flnidica,  u 


luqaendi  tin  niilt  ■.pp«*ni  io  ba*di  loanil  Uic  joint 
■hhUs?  the  woTk.  I  sumatue  rum.  1701  •oau  mtder 
kiadlT  belpl— LoidToii. 


IMSiM-Orank-Shaft 

of  pluel    ahtit  Ami  irhH 

—I  am  »bont  pntt 

a,lt*1a"S,rk 

Si 

^^Bssrs 

,^*r>-fe^a?*s;^''?»' 

tonSSw"^ 

js;^ar.ur 

umc  vclueit 

Sh 

wlicelii 
fur  wood 

[WIB.l— Star  Antimony.— What  me  tht  iwiuiBle 

•Uitol  ■pponum  an  Uie  amfKc  I    1  hiTS  remcltcd  ■ 
dike  of  uitlnum;  iritliout  being  able  to  obtain  tbe  itamd 


[MBia.1-SlMtrlO  Oaa-IiiKhtlnK-Tlien 
' — '~'~  gu-liffhier  nor  mid  auuoAtlDi;  of  bHrn 
' '-  " (hut  which  doHi  not  iojnrf 


mllbattcrr  _       -  . 

waUiug],  and  m  ■park  ft 
Ugbta  U)«  gu.    Will  Mm 


144817.1— BpMd  Of  Fomp.— mU  "  Hnnll^t,"  and 

hMuat  ncd  of  buekit  of  lift-pwnp*.  and  ttas  bd^t  of 
lln— Mr  ni  pooipi  of  SiB,.41n.,  and  Gin.  boni  Would 
nt^  atnkaa  a  minnls  otaOfai.ponp  b*  too  gmtwhen 
tbu  itiok*  WM  tfCT  Unction  and  dellTerr-nipeii,  '~ 
bore.      Alr-T«aael  on    dilivor- pipe,      tin,   SO 

[44Sia.^— Snamo-Eleotrlo  Uachlne.— I  have  a 
dyuUDO-dtcttw  machine  oipable  ul  Kiving  the  cunent  of 

'  rednce  the  Tnirvnt 

>ue  by  Hll«iinK  the 
ltd  m&^eti  or  ita 

.F.  1  lEiuuld,  thei«fi>ic,  f«l 
Kennedy  if  he  will  not  only 

the'rcupuwd  altcrationa,  I 
■  is  Hltcd  mtli  lii  Blortii>- 
i  cyliiidur.  and  fiix  ttoit  lion 
hort   length   of  ahafting.— 

■  '-  ihe  ixigagtoDS 


AITSWEBS  TO  CORHESPOHDEHTS. 

*.*  Att  iwiiiMiai>oil<Dii>>(it>iiM  h  iMr-iiei  It  ih'  E[>[TO 
/  Ur  Zaauiia  Uicoisic,  31.   Titviuock-iiriri,   €.,>.•■' 

nam  to  coKSBSFonoDm. 


•oit  to  ounponteita.  nndcr  oora  to  thi  Editor,  are 
Dot  f  ornidea ;  and  th*  naoua  of  oonwpondtDt*  ut  nat 

*.•  Attaatlaa  k  MpMtaUr  dnwn  to  Unt  Mo.  4.    The 

nea  d*TOt*d  to  lettoa,  qnoica,  and  nplica  la  Bfant  t-ic 
IbB  ■cunt (ood.  and  it  liooC fair  tn  DOeupy  It  with  aaea- 
tlaoa  lucfa  a*  an  Indiiiatad  aboK,  which  ar*  onl;  ol  indi. 
Tidail  Intotat,  and  which,  it  not  adTeitiaesienta  ki  tb^m- 
nbti.  iMd  to  rcpIlM  wnich  an.    The  "SIiipfbdsi  Bate 

Batioo.  and  w*  tnat  onrnadan  will  avail  tbauaelTn  gf  it 


I'cmaSSgmathaantot  VoIumaZXXIV.  Raden 
wilUnf  to  obllgviubr  isMmmendinc  "oon"  la  bow 
Aubaenhen  ihuiild  do  ao  liow,  whan  a  n«w  Tolitmp  hu 
juat  conunenml.  Tba  index  to  Vol.  ZXXIIJ-  ie 
publiahfld  in  thia  nnmbcr,  and  raara  and  Uiriud 
Tolmua  will  ba  on  aale  abcrtlr.  Beadsn  daiiuoj 
of  ***^*ff  up  thair  leta  for  hiDOin^  tha  laat  vuIlulib 

ben  aooD  ran  out  of  print. 

rha  followlnc  an  the  initial!,  lie.,  of  IsHen  to  hand  up 
to  Wednmdar  evemng,  Srpt,  il,  and  nnockpowlaJBed 

J.  C.  Z.-w!  T.  TL—C.  B.  Sti*tton.-E.  R.  Dal».-B™. 
Jeckina.-Blur  Danube.— Tfnuide.—B.  A.  SojII— u. 
Towniej.-A.J.  H.-T.  Ilarria.-C.  P.  E.B.-J,  K.  F- 
.— L'Abbc  Ouibet.-'Amat4jBi  Oi^an  UriuJiT  — 


WalKlcn,  —  Dfllta.— Ai 
BuJtem.-L'eolair.- ; 
11.  H.  TatOe.-Mine.a 

bcEhKALLEN.  [Indi^cation  has  nothing 
appear*  to  be  aom-  thinir  in  the  bluo 
and,  if  real  cancer,  la,  lo  lai  a>  moden 
gorjf  ia  eonocmed,  incurable.    2,  You 


V.  UumU.- 
-Titteawonh.— T.  Witnto 


UiiruAXTi 


defaced.— Alf, 


Ct4e«].] -Patent  Wrourht  Nails— Will  aome 
TOkitT  luiuliy  dwriibc  the  pruceaa  of  makiDK  patent 
wrought  naild,  abiirp  pginta  J— J,  L. 

[4UH1.1— Clarify  in  K  Teinpo«nce  Drinka.-I 
ahuDlJ  beirlad  il  aonKijno  touIu  Rive  practical  inatme- 
rfuJcklytlariff  ayrups  and  tonpennca  dnnkain 

ime  leader  kindlr  tell  nia 


grnBtnl.— 1.11,111  ABU  Ul 
[418M.]— Cometa. 

heUoa  at  all  cometn  >i 
[44SZ3.]— Inhalei 


1   Inhuler  froiB  the  il 


rou  funiaheil 
lid  you  pleaaa 
H  changed  t— 

~L*<^.)— Pltatosrapliy.- To  'Thoio."— Conld  I 
aae  aa^ thine  to  gluea  aome  laive  landacape  pholoa  I  I 
harg  no  nUlog-pnas.    Could  I  make  any  um  of   an 


(July  :;ti.  for   wh 
any  haw  uften  the 


aaDie  Itoti  1  aapiMed  a  half-pUla  [to  gat  a  larae  head), 
ten  MCUDda,  ten  aeeonda.  and  Utleen  Bccondi.  tint  two 
plata,  no  good ;  laat  one,  ti|runout|  but  no  detaiy,— 

[44819.1— aalonrlns'  Water.— Can  any  of  yoni 
Kadera  inform  me  what  I  am  to  uae  t4i  coluuz  vaUx  to 
imitate  brandy,  mm.  arid  vhiakej,  au  that  there  TiU  nut 
be  any  depoait,  but  alwaya  ntam  their  biillianey  ;— W. 

[44t>aj.]~Trauaparsnt  Secoratlona.- Will  any 


Thai 


in  buck  !■ 


Duleaa  they  are  atrons  eoou  jh  to  nilat  the  prein 

Thefnctun  takea  place  iaat  alter  tbe  witar  aim 
tbe  aolid  form. |— Thus,  SKiiiEa.  I  Wb  do  sot  kc 
of  nich  a  woik.l'G.  F.  Fiaia.     [Tna  n>n>t  Kui 

turn  JD  contact  with  the  culd  metio!) -A  FiEiH  Con 
suTua.  (Wedouotandeiatand  you  now  ;  bntperh. 
an  lUuatntiun  in  No.  G2I  may  help  yoa.  No.  973 1 
'  una  a  diafoam  ahovinvlho  parta.) — U.  A-  ,'l 
■    '"    BBariy  every   hack    to  lama,  1  -A:t   la 


1-naakeiB.)  —  PaaFLXx.     (t'onauL 
icalman.)— A.  C.  D.     IHee  indcj  n 

nnraber.)— W«.  1..  TnoiiHia.     :ti 

idc  I  "f  Qompreaiing  air  might  be  worked  on  a  fjlt 
KL  .'..v.it.  a«  it  wniud  act  aa  a  brake,  but  rt  woald  bc' 
coEiplicatfd  to  be  of  any  real  value.)  —As  Ixgcii, 

Batwd  in  Vul.  XXVI !) — DiaraiTic.  [bee  pp. »,  K, 
190,  Vol.XXXIl.  ItianoteaaUycoied.  Tryvcnta 
chaitoal  and  pepalne.)— A  Coivtast  Bii^aiiaa.  3al 
port.  [Seepp.  lBlj«l,  Vol.  XXIX.J— CL.anu«.  .1 
Kean'a  cement.  It  waa  probably  put  on  with  tftt 
plaatcT  of  FUia  and  a  aoIotlOD  of  alnra  )  -  B.  ^ 
three  inatnunenta  nauied  an  quite  diatJimt  1 1 
can  aee  tbe  miciuaeopo  yon  mean  at  any  nod  oBtirfai 
-F.  FatiK,  Ji-i.  (Vou  dmply  wut  aa  aMfni 
■hioh  any  flrm  of  pompraakcn  will  aunlr.l— ^ 
Lua.     (Ilie  difference  iaihthc  valua of  iMA wOl 


r  rontainlBgjg  ia  B|Dod  ta 

aindied  and  Uved  chiefly  at  Kome.  Yov  ndgbt  cM 
auch  a  book  of  TSi.  Batalord,  Hiah  Holbota.r-Bau 
Aarao.  (Chiialie'a  ahiiling  boiA,  pnbliAad  by  I 
Bodety  for  liromuling  Chiialian  Knoiriadn.)— Uali 
E^OlKaaR.  rOnly  through  the  "•eTTic^  w«b«f« 
-A.  U.  Cuin-TBAD.  TSucb  a  book  la  pnUIAtd 
Sampioo  Law  and  Co.,  Vlael  atnct,  W.C.)~4)iiKin 
(Wedunotl-SuccxT.  {N'one,  ptacUoallr.  1.  Ke. 
The  ordlnarrpigmenta  worked  up  with  printfr*!  "^ 

any  one  can  reply  without  aomi.'  ieUnite  Idea  of  wl 
ia  the  matter.  Ii  it  rheumatiam  or  nat  T,^— Dn 
(line  itonc  wIU  lut  for  a  verr  Ions  Omalf  wA 
treated.     You  will  not  be  able  to  mahi  a  fiai 

gnpEy."  publiahedby 'WymanandBoiuGnatQaH 
atteet.W(')-Itn.     (You  m  aae  jtif  yoa  UHB;! 

Bayout  of  n 

(They  cannot  ,       . 

the  wheel  Make  the  wbcela  Urger 

— W.  OaoTE.     (The  moon  on  ^vpt.  o  nxioa   -i 

mooo."1 -Eoo.  JSeotbeindiceaafthBlaatlhn 

— Bno  Ai.rHi.  |Tou  want  amedical  eoil,aran 

Dwcliino-J.B.lJiLL.CE.  (Sketch  Inialald). 


Offioe,! 
backvo 


"  woniu.")-tJl'aaI».  llriilol.  (II  yuu  nan  vet  ii',  fTly 
fnm  the  Becretaiy,  better  take  the  advice  of  a  a>liiiuir. 

any  tricycle  maker  or  blacknnith  would  rig  up  ,  ■! .  I  .- 
cii>ede  to  be  worked  by  (be  banda.l-J.  DowLi  \ 

aimilar  ayvTS   inacrted  laat  week,    f^e  p    I'..  .   \'. 
XXXrn,,  (ui  the  ■odE,)-6cio,  CVjtk.      jWe  ..  ,■  i.  .| 
awan  that  any  priaea  of  the  kind  are  offered    -' 
WiLaos.     (See  p.  Tl,  71,  Vol.  XXXI,,  and  mai,:.  .,'.i„  , 

cevendwiie.  TbeHmeu,  Danicll,  llunaen,  or  ti..-  'l.i- 
chromate  wiU  do.)— M..  Ilirkenhvid.  1)^  p.  7  i.  \;\ 
XXVin.,  and  get  the  "Book  of  Hall  Mu^.-,"  by 
Albert  Lutacbannig,  nianairer  of  tbe  LIverpocI  A'u.iy 
Offloe,— ■ " ,....-     ... 


puipoae-  Von  want  30  quart  Uunaena  to  get  ouy  1,^^  .^ 
worth  mentioning.)— Pl' 2 X LED  (Bpencer  raya  "y!'--' 
Isaa,"  and  it  it  obvioioa  that  that  ia  impoaaiblc,  !<ii  tli. 
weight  ig  the  lame,  whether  the  foot  la  put  dOWo  uraU' 
01  not.l— tV.  A.  H.  (Uany  remediea  liave  ben  eiw. 
geatedinback  volucwa.  Try  powdered  b.«ax  ilriwti 
thickly  near  their  baunta,  or  the  I'eraian  inaeet  puwdv 
Inheapa,  or  paint  all  about  their  banita  with  tdr. )  -  i, 
Lvicu,     (Certainly.      Axainat  the  tide  the  bloat-  i 

quicker  motion  ia  inatinctivoly  adopted.  Eiia, ,  wiU 
the  tide.)— H.  IV.  Baau.  (See  p,  Kb,  laat  -.- Aniai- 
Mo,  B&9.!-Ziiiiia.     (Why  not  pnt  it  to  (he  pKutlLU^ 

ther  diacuaaion.]— Joiiit 


The  OUohrlat  SasinearlDV  gchoUnUl 

— Tho  regulationa  cnnuectod  with  tha  CHkiil 
Gngineeilne  Scholarahipa,  givau  br  th«  Gildii 
Tnis(e«a,  first  ofFend  f  or  competituHi  in  1880,1 
u  tollowa: — A.  Entrance  Scholanhipa — I.  i 
entiiuiGO  acbolorabip  of  thevslneof  £3Spmiuia 
tanablfl  tor  two  jean,  will,  durioj^  the  plaim* 
the  Gilohriat  Tiuiteee,  be  annuallj  offend  fcrm 
petition,  lubject  to  the  foIloiriDK  regulation!.' 
The  competition  U  limitad  to  thoae  who  han  I 

SraTinosIj  been  etudenti  ol  the  college.  3.  CiaJ 
B,tea  most  ihow,  to  the  eatiafaction  of  tha  oomc 
that  they  were  not  more  than  Itljoansl  ageial 


whether 


anaweredat  (he 


lonHiK.     [Will  yoi.  kmiUy 

-puiip.l-ML-i.Hrn"  "iN'^'t 
;  scarcely  likely.]— Is di a.     (Ymi  u-en^ 


oortifioatea  ol 


asd    A 


iUanunatrd   from   behii 


Lod  by   gau 


What  i< 

_t  the  di 
be   driven 


[<«j7?.]— Water-  Wheel.  — 

diameter  pipe,  awl  a  f,ill  of  sift., 

height  of  lilt.,  ur  aomc  other  airangemeot  by  wh 

aamall  .juanUty  could  b..-  Ufled  UftTXy  a  fall  of  Sj 


I  lUuatntod  In 
good  reaulta  in  Algien-)- 

'.     (Rough  polialiil  with  Bond,  and  Ilnii 
1^1  Ja  Fi'ra.     (Full  particulira  on  p] 


Cihed' 


thia  number,!- CiiARi.KH  No 
irord" 'waki!,  *  (The'^^au 


eefroi 


[448»!,]— aoparatlng  Qlutea.— Can  any  i 

readeta   tell     [ue   how     to  aeparata   tbe  jrlutei 
wheaten  flour,  in  order  to  make  bread  for  diabetic 


r44§9S,HH7dmalio  Oylli 
WiU auoa readar  kially  aupply : 
tor  calculating  alnngth  and  thii 


Oyllndara  (Out  Iron).- 


formula,  with  eaamploa, 


■Let  that  the  glaab  miiror  baa  tivn  i. 

llhegjticIealnVol.Xll.  have  been  iaa^ed  in  bo.>l',"i!,^ 
J  byUr,  au«hea,of  191,  Uoxton  itreot,^.  Tbi'voci 
,  tain  "all  particulara,"]-W.  J.  C.  (Veij  lew  ,\]i.  r 
'■  luenta  an  puiaible  without  expenaivu  and  troubj.riiii 
bpparatua.    To  ahow  I' 


md  H.  W.  It.  BnKlnaa.—Will  aone 


need  a 


«tteiy.)- 


(Th 


quantity  or  current. 

of  elcctni 

tbeikpa. 

of  September  in  each  year,  aend  to   the  MCnli 

■^ti^ .;™  n,t  their  intention  to  oompete,  iWii 

intend    to    praoDt    thvmwlni  I 
French  or  Osiman,  tageUur  ail 

fe  and  good  conduct.  S.  Tho  ■ 
take  place  in  Septeobv  at  II 
colle^.  C.  Eyeiy  candidate  mnit  dadii*  I 
writing  bia  bona  fids  intention  of  tajdng  at  M 
the  two  flnt  jean  of  oos  of  tbe  engiaMii 
counoa,  ai  wt  forth  in  the  pioipeotOJ,  and  B 
najnieiit  for  the  leoond  ;ear  will  be  oontiagNto 
hig  entering,  at  the  cammencement  of  thatowa 
the  daaaee  oompriaed  iu  tbe  coona,  and  aiN  Vfl 
hie  having  pieeetited  himtelt  at  the    '  ~' 

tiona      of      tho     preceding      aeaaii 

tainsd    not      leaa      than      three      

thete  examinitionB.  7.  The  lubjeatl  of  tl 
entranco  oxominationi  will  be  aa  loUowi:— !' 
Mathematii'.e,  [lij  meohauica,  (3)  n     ~      '    ~  ' 


,  (G]  the  nie  of  toola,  either  oarptfl* 
toola,  or  the  lathe  (nood  ormelul),  or  thaU*.  1 
Senior  Scholanhipe.— I.  AsoDioracholanhipof  11 
valuo  of  £3U   (half  payuble  at  the  tine  ot  an 

^  and  halt  in  the  aucceeding  June),  will,  dniisg  tl 
pleaaure  ol  the  Oilohriit  Tiusteea,  be  awaided 
(he  dole  of  each  leaaion  from  1S81-SJ  i>daB< 
2.  Candidate)  tor  this  teholanhip  mart,  to  tl 
■atitfactian  of  the  Faculty  of  Science,  haye  attnidi 

I  during  the  whole  ot  the  seeaion  innnediltdr  ff 
--" —  "-»  award  college  olaiaeo  in  tb«  foUowii 
—Applied  mathanu  " 


tt  engineaiing,  englnaerinc  dianring, 


.     juuior  euguiBonui^,  eugui^H-uif  luawB^f  g™'^ 

'    rhe  ocholanhip  will  be  awarded  on  tbe  W^ 
:    the  ordioaiy  olaM  eiaui  -■'---  .-,.i_. 

.  The  above  entrance  and 


rid 


Sept.  SO,  1881. 
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FRIDAY,  SEPTEMBER  30,  1881 


THE   CONTIHTJOTJS    BRAKES* 
EETTJEF. 

THE  Continuous  Brakes'  Hetum  for  the 
half-year  ending  June  30  last  presents 
some  features  which  are  not  readily  under- 
stood by  the  cursory  reader,  however  well 
acquainted  he  may  be  with  the  construction 
ana  action  of  the  brakes  reported  on.  It 
may  be  remembered  that  besides  making  a 
return  of  the  number  of  engines  and  coaches 
fitted  with  continuous  brakes,  the  com- 
panies are  required  to  record  the*'  failures  *' 
of  the  brakes,  and  the  consequent  delay  to 
trains,  if  any,  distinguishing  wheti^ier  the 
failure  was  due  to  the  neglect  of  servants  or 
to  defects  in  machinery  or  material.  The 
instances  of  failure  arc  returned  under  three 
lieads — viz.,  failure  to  act  when  required  in 
case  of  accident,  or  of  a  collision 
"being  imminent;  failure  to  act  in 
ordinary  circumstances;  and  the  dura- 
tion and  cause  of  delay  if  any. 
The  return  of  rolling-stock  fitted  has  already 
formed  the  subject  of  a  letter  by  Mr.  Stret- 
ton  (p.  43),  and  wo  purpose  now  to  call 
attention  to  the  ** failures"  reported,  and 
their  causes.  The  brakes  may  be  divided 
into  two  classes — the  automatic  and  the  non- 
automatic,  the  total  mileage  run  by  trains 
fitted  with  the  better-known  brakes  beinar 
respectively  7,589,033  for  the  automatic,  and 
16,915,003  for  the  non-automatic.  The 
former  class  comprises  the  Westinghouse, 
which  has  run  over  5,339,097  miles,  and  had 
425  failures  reported;  the  Sanders  and 
Bolitho,  which  has  run  over  2,200,664 
miles,  with  78  failures;  and  the  Vacuum 
Automatic,  which  has  run  over  49,272  miles, 
with  four  failures.  These  figures  give  re- 
spectively one  fault  in  12,562  miles,  one  in 
28,213  miles,  and  one  in  12,318  miles.  In 
the  non-automatic  class  are  the  Clark  and 
Webb,  with  a,  mileage  of  8,855,092,  and 
85  failures,  the  Smith  Vacuum  with  a 
mileage  of  7,588,988,  and  95  failures, 
and  the  Westinghouse  non  -  automatic 
with  a  mileage  of  470,923.  and  no  failure. 
These  figures  ^ve  one  fault  in  253,002 
miles  for  the  Clark  and  Webb,  and  one 
fault  in  79,884  miles  for  the  Vacuum,— re- 
sults which  at  first  sight  compare  favour- 
ably with  the  automatic  brakes.  The  non- 
automatic  brakes,  however,  do  not  comply 
with  one  of  the  most  important  conditions 
of  a  really  efficient  brake,  and  are  therefore 
not  fairly  comparable  with  the  automatic 
brakes;  but  the  apparent  value  of  the  re- 
sults shown  by  the  figures  vanishes  when 
we  come  to  examine  them  more  closely.  As 
is  well  known,  the  Clark  and  Webb  brake 
is  used  only  on  emergencies  on  the  London 
and  North- Western  line,  and  we  accord- 
ingly find  the  large  mileage  of  7,424,374 
as  having  been  accomplished  with  only  21 
failures,  while  the  same  brake  on  the  Great 
XSastem,  where  it  is  used  for  all  stops,  had 
5  failures  in  146,184  miles.  The  emergency 
brake  is  supposed  to  be  tried  at  the  first 
stop  in  order  to  ascertain  that  it  is  in 
working  condition,  and  the  remainder  of 
the  stops  on  the  journey  are  then  made  by 
the  ordinary  hand-brakes.  Although  the 
brake  has  been  ''  carried  "  for  Uie  number 
of  miles  recorded  to  its  name,  it  can  scarcely 
be  said  to  have  run  the  distance.  Of  the 
21  Ulures  reported,  seven  were  due  to 
some  defect  or  other,  but  four  only  of  tiiese 
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can  be  described  as  failures  to  act  when 
wanted.  Of  the  14  instances  of  delay,  the 
brakes  either  went  on,  or  could  not  be 
released  after  being  applied.  Of  the  five 
instances  of  failure  recorded  by  the  Great 
Eastern  Company,  only  one  was  a  failure 
when  required  to  act,  the  others  being 
delays  through  the  brake  not  releasing  it- 
sdf.  We  have  directed  attention  to  uiese 
fticts  because  it  is  not  unlikely  that  an 
attempt  will  be  made  to  show  that  whereas 
the  non- automatic  brakes  failed  once  in 
130,115  miles,  the  automatics  failed  once  in 
14,968  miles — the  apparently  good  result 
shown  in  the  former  case  being  mainly  due 
to  the  facts  that  the  chain-brake  is  used 
only  on  emergencies,  and  that  the  Metro- 
politan District  does  not  report  any  failures 
with  the  Westinghouse  non-automatic 
brake.  Turning  now  to  the  records  of  the 
three  brakes  which  comply  with  the  Board 
of  Trade  conditions,  it  will  be  seen  that  the 
Automatic  Vacuum  had  one  failure  in  12,318 
miles,  the  Westinghouse  one  in  12,562  miles, 
and  Sanders  and  Bolitho's  one  in  28,213 
miles;  but  on  examining  into  the  details, 
we  find  the  following  extraordinary  returns, 
which  at  present  we  fail  to  understand.  The 
London  and  Brighton  Company  has  used  the 
Westinghouse  automatic  brake  for  running 
over  1,789,158  miles,  and  reports  106 
failures ;  the  North-Eastem  has  used  it  over 
1,213,880  miles,  with  onlv  34  failures ;  the 
North  British  has  worked*  1,022,896  miles 
with  it,  and  reports  66  failures ;  but  the 
Midland,  which  has  worked  it  over  only 
377,944  nules,  reports  exactly  the  same 
number  of  failures  as  the  Brighton  Company 
does  for  five  times  the  mileage.  Here  it  is 
obvious  one  of  two  conclusions  only 
can  be  arrived  at :  either  the  Brighton 
Company  do  not  report  as  failures 
the  trivial  incidents  which  happen  in 
everyday  working,  or  the  brake  must 
be  badly  fitted  or  carelessly  treated  on  the 
Midland.  Of  the  106  failures  recorded  by 
the  Brighton  Company  none  are  made  under 
the  first  or  second  heads  above  mentioned, 
but  all  are  put  down  as  *'  delays  '* ;  while  of 
the  106  recorded  by  the  Midland,  nine  are 
put  down  under  the  second  head — viz., 
failure  to  act  when  required  to  make  an 
ordinary  stop,  the  remainder  being  classed 
under  the  head  of  '*  delays  "  caused  by  some 
temporary  defect  in  the  apparatus  or  by 
neglect  of  the  company^s  servants.  The 
delays  on  the  Brighton  line  were  due  mainly 
to  bursting  of  the  pipes  and  connections, 
and  to  defective  washers,  causing  leakage, 
the  loss  of  time  ranging  from  one  minute  to 
fifteen,  but  rarely  exceeding  five  minutes. 
In  the  cold  weather  of  last  January  some 
of  the  delays  were  caused  by  the  exhaust 
parts  of  the  triple-valve  freezing  over ;  but 
it  is  worthy  of  notice  that  in  the  long  list  of 
failures  returned  by  the  Brighton  Company, 
in  no  single  instance  did  the  brake  fail  when 
it  was  required  to  act — in  other  words,  it 
always  gave  notice  that  something  was  not 
right  beforehand.  Of  the  nine  failures  when  the 
brake  was  required,  reported  by  the  Midland 
Company,  one  was  due  to  the  triple  valve 
freezing  on  the  tender,  the  train  overrun-- 
ning  the  platform  by  five  coaches ;  but  the 
rest  appear  to  have  been  caused  by  the 
neglect  of  servants  to  properly  connect  the 
brakes.  The  delays  relumed  by  the  Mid- 
land are,  some  of  them,  serious,  both  in 
their  duration  and  in  their  cause.  On  Jan. 
13,  for  instance,  a  train  was  delayed  eighteen 
minutes  by  the  bursting  of  a  hose-pipe,  and 
the  freezing  of  the  taps;  and,  on  Jan.  29,  a 
train  was  delayed  sixty-one  minutes  hj  the 
breaking  of  a  coupling  and  side  cham  of 
some  fish-trucks  when  uie  driver  applied  the 
brake.  The  trucks  were  G.  and  S.  W.  stock, 
and,  as  the  drawbar  shackle  of  another  also 
broke  on  the  same  journey,  it  is  probable  the 
couplings,  &c.,  werenotof  suffioientstrength. 
A  diela;^  of  thirteen  minutes  is  reported  on 
Feb,  4  m  the  foUowing  terms :  "  Brake  stuck 


on  tender  No.  810.  It  ultimately  released  from 
tender,  and  applied  itself  on  the  carriages 
and  would  not  release."  The  phrase 
<<  would  not  release  *'  occurs  several  times  in 
the  Midland  returns,  and  although  in  some 
cases  the  **  delay  "  is  put  down  at  onlv  one 
minute,  we  suspect  that  the  longer  "  delays  " 
are  not  altogether  due  to  the  difficulty  in 
releasing  the  brake-blocks.  Many  of  the 
failures  on  the  Midland  are  put  down 
squarely  to  the  "  fault  of  the  servants,"  and 
in  some  cases  it  is  distinctly  stated  that  the 
*'  guard  did  not  understand  the  working.*' 
The  causes  of  the  34  faHures  and  delays  on 
the  North-Eastem  are  set  forth  very  fully ; 
but  only  three  of  the  instances  come  under 
the  second  head — viz.,  failure  to  act  when 
wanted,  and  one  of  these  was  due  to  the 
fact  that  the  brake-connection  between 
engine  and  train  had  not  been  made,  while 
in  another  case,  although  the  train  had  been 
properly  coupled  to  engine,  the  valve  in  the 
tenaer  couplmg  was  found  closed  or  left 
unopened.  The  delays  were  caused  mainly 
by  the  brakes  going  on  owing  to  some  defect 
in  the  connections,  espeoiiSly  when  other 
stock  was  picked  up ;  but  in  no  case  was 
the  delay  greater  than  five  minutes.  The 
66  failures  recorded  by  the  North  British 
are  all  under  the  head  of  delays,  the  brake 
in  no  single  instance  being  found  wanting 
when  required.  In  these  returns  a  brief 
statement  of  the  cause  of  delay  is  given, 
followed,  in  the  majority  of  instances,  by 
the  words,  **  failure  of  material."  It  wiU 
be  seen,  then,  from  tiie  returns  of  theBri^ton 
and  the  North  British  Hues,  that  the  West- 
inghouse brake  has  been  worked  during  the 
past  half-year  over  nearly  3,000,000  miles 
without  a  single  failure  when  required  to 
act ;  and  if  we  add  its  mileage  on  the  Great 
Eastern  and  the  North-Eastem,  we  have  a 
gross  return  of  four  and  a  half  million 
miles  with  only  four  failures,  two  of  them 
being  due  to  the  neglect  of  servants  in  not 
properly  coupling  the  train  to  the  eng^e. 
Hef erring  now  to  the  Sanders  and  Boutho 
automatic  vacuum  brake,  we  find  that 
it  ran  618,812  miles  on  the  Great 
Westem  with  31  failures,  and  1,581,852  on 
the  Midland  vrith  47  failures.  Of  these 
only  three  were  failures  to  act  when  re- 
quired, the  remainder  being  delays  caused 
by  defects  similar  to  those  which  delayed 
trains  fitted  with  the  Westinghouse.  We 
notice,  however,  that  some  ef  the  delays 
were  caused  by  "  applying  the  brake  fully 
instead  of  slightly,"  and  dough  time  to  the 
extent  of  a  minute  or  two  was  lost,  it  seems 
rather  beyond  the  question  to  enter  such  a 
fact  in  the  returns— especially  when  we 
remember  that  in  the  summary  such  events 
count  as  failures  in  adding  up  the  total 
numbers.  The  automatic  vacuum  brake  has 
been  used  on  three  lines,  and  on  a  mileage 
of  only  49,272'  iJie  number  of  failures 
returned  is  four,  two  of  which  were  in- 
stances under  the  second  head — failure  when 
required  to  stop  in  ordinary  circumstances. 
In  one  case  the  pipes  on  the  engine  were 
frozen,  and  in  the  other  air  ^  had 
found  its  way  into  the  vacuum  cylinder. 
It  goes  without  saying  that  the  re- 
sults in  every  case  would  have  been 
the  same  if  the  brake  had  been  re- 
quired to  prevent  a  collision,  and  the 
figures  we  have  above  quoted  in  connection 
with  the  Westinghouse  automatic  serve  to 
prove  that  it  is  the  best  brake  at  present 
available.  The  results  recorded  by  the 
London  and  Brighton  Comx>any  alone  are 
sufficient  testimony  to  its  A'alue,  for  on 
that  line  the  brake  did  not  once  fail  when 
required  to  stop  the  train  daring  the  whole 
of  the  six  months.  If  we  compare  that 
result  with  the  returns  given  by  the  Great 
Northern  in  coxmection  with  Smith's  vacuum 
— a  non-automatic  brake — which  really 
worked  over  the  three  million  and  more 
miles  credited  to  it,  we  find  that  of  the  total 
number  of  failures  (44'\  "aa  \««^k.  VfeaacL  ^& 
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were  failures  to  act  when  required,  and  in 
tiie  majorily  of  oases  the  platform  or  the 
signal  was  overshot.  On  the  South  Eastern, 
too,  with  a  mileajTO  for  Smith's  Yacuum  of 
937,541,  eight  fauures  are  returned,  seven 
being  cases  of  overrunning  the  platform.  On 
the  North  London  the  chain  brake  has  been 
used  over  824,550  miles  with  only  two 
failures — mere  oases  of  delay  for  &  minute  or 
two ;  and  in  20  out  of  43  trains  the  brake 
has  now  the  automatic  action  fitted.  It  is 
a  curious  fact  that  while  in  one  part  of  the 
Betums  it  is  stated,  under  the  head  of  the 
London  and  North-Western,  that  Clark  and 
Webb's  chain-brake  **  cannot  creep  on  when 
not  required  to  do  so,  all  danger  on  that 
score  Doing  consequently  avoided,"  in 
another  part,  where  the  list  of  delays  is 
given,  out  of  14  instances  six  were  cases  of 
vie  blocks  going  on  to  the  wheels  without 
being  required  to  do  so.  The  reporter 
naively  remarks  in  some  of  these  instances 
that  '*  the  cause  of  this  irregularity  cannot 
be  ascertained.''  In  three  of  the  six  cases 
there  was  just  that  amount  of  danger  which 
a  delay  of  fifteen  minutes  means.  To  those 
interest^  in  the  brake  question  a  little 
careful  inspection  of  these  Betums  will  be 
found  profitable  reading ;  but  probably  the 
digest  we  have  attempted  above  will  help 
to  explain  the  apparently  extraordinary 
results  given  by  a  simple  summary  of  the 
figures. 


DnCTIUSIHO    AND     BirBNISHTBTG 

STEEL. 

Fthe  course  of  some  investigations  which 
Mr.  Jacob  Beese,  of  Pittsburgh,  Penn- 
sylvania, made  while  inventing  a  machine 
for  bumishiug  steel,  he  came  across  a  few 
facts  which  arc  of  interest  to  students  of 
molecular  physics.    He  discovered  not  only 
that  stcol  bars  could  be  burnished  by  the 
action  of  a  macbino,  but  that  the  metal, 
during  the  process,  may  have  its  ductility 
increased  from  30  to  90  per  cent,  at  tem- 
peratures ranging  from  60**  to  250®  Fahr. 
In  the  known  and  practised  methods  of 
treating  iron  and  steel  by  rolling,  &c.,  the 
elastic  limit  of  the  material  is  invariably 
elevated,  whereas  in  that  discovered  by  Mr. 
Bccse  it  is  slightly  reduced ;  and  his  pro- 
cess occupying,  as  it  does,  the  minimum  of 
time,  may  possibly  be  found  of  considerable 
value  in  the  case  of  all  constructions  in  which 
steel  is  largely  employed.  The  machine  con- 
sists, in  principle,  of  a  pair,  or  several  pairs, 
of  discs,  witn  fiat  conoidal-shaped  faces, 
which  are  caused  to  revolve  in    contrary 
directions  opposite  one  another,  in  such  a 
manner  that  a  bar  of  steel  passed  between 
them  is  not  only  rubbed  by  the  pressure 
brought  to  bear,  but  is  caused  to  revolve  so 
as  to  bring  all  parts  of  its  periphery  under 
the  influence  of  the  bumismnff  discs.    The 
faces  of  the  discs  are  describe  as  slightly 
conical,  with  the  centres  turned  concave,  so 
that  the  working  face  of  each  disc  may  be 
considered  to  be  a  zone  extending  from  the 
outer  edge  of  the  disc  to  that  of  the  con- 
cavity.   It  will  be  easily  understood  that  a 
bar  of  steel  or  other  metal  can  thus  be  passed 
between  the  faces  of  two  opposing  discs, 
provided  they  are  suitablv  placed,  and  that 
any    desired   amount   of   pressure  can  be 
brought  to  bear  in  burnishing  the  bar,  which 
revolves  because  the  discs  each  tend  to  turn 
it  in  a  contrary  direction.    The  nimiber  of 
discs  operating  at  one  time  may  be  six  or 
more,  according  to  the  size  of  the  machine  or 
the  length  of  bar  to  be  operated  on,  but  it  is 
necessary  that  they  should  rotate  uniformly 
and  that  the  working  faces  should  be  true 
and  highly  polished.    That  is  accomplished 
by  sprinkling  the  faces  of  the  discs  with  oil 
and  emery,  and  passing  a  piece  of  squared 
hard  wood  between  them.     The   wood  is 
drawn  forward  by  the  motion  of  the  discs, 
which  are  polished  by  the  friotion,  and  are 


then  ready  to  receive  the  metal  bars  when 
properly  adjusted  for  the  purpose — a  point 
which  will  need  considerable  care  and  skill 
on  the  part  of  the  operator.    Suitable  rests 
form  a  part  of  the  machine  wluch  Mr.  Beese 
has  devised,  and  when  their  position  has 
been  determined,  the  feeding  of  the  bars 
will  be  uniform  and  constant,  and  the  efPect 
will  be  determined  by  the  pressure  put  upon 
the  revolving  discs  between  which  the  bars 
pass.    The  greater  the  friction  the  greater 
will  be  the  tractive  force  which  tends  to  film 
or  draw  the  surface  of  the  metal,  and  the 
ability  of  the  latter  to  withstand  the  draw- 
ing force  must  depend  on  the  cohesion  of 
its  particles.     That  naturally  varies  with 
difilfrent  metals,  and  with  Uiem,  also,  at 
different  temperatures,  being  least  at  the 
highest   temperature ;    but  m  the  case  of 
iron  and  steel  it  depends  mainly  upon  the 
amount  of  carbon  in  combination  with  the 
metal.    As  temperature  in  the  case  in  ques- 
tion will  depend  on  the  frictional  action  of 
the  discs,  it  is  obvious  that  the  greatest 
pressure  must  be  put  on  the  first  pair  of 
discs  between  which  the  metal  passes ;  for 
when  the  bar  is  put  into  the  machine  its 
temperature  will  be  gradually  raised  by  the 
frictional  action  at  each  pair  of  discs,  and 
it  wiU  therefore  become  less  able  to  resist 
the  tractive  force,  and  will  become  liable  to 
draw  or  scab.    The  object  is  to  compress  the 
inequalities,  and  to  develop  enough  Motional 
or  tractive  force  to  overcome  the  attrac- 
tion of  cohesion  of  the  particles  composing 
the  scale,  but  not  enough  to  overcome  the 
force  of  cohesion  of  the  particles  which  will 
then  form  the  surface  of  the  metal  itself.   It 
is  sufficiently  obvious  that  great  care  will 
be  required  to  effect  this  object,  and  the 
pressure  required  to  be  put  on  can  only  be 
ascertained  by  practical  trials  of  each  sample 
of  metal.    The  metal  bars  should  also  be 
rolled  to  a   uniform    gauge,   so  that  the 
machine  when  once  set  can  be  fed  without 
alteration ;  but  it  is  impossible  to  state  any 
definite  pressure*  for  a  given  size  of  bar, 
because  where  the  scale  is  not  tenacious  a 
much  lighter  pressure  will  suffice  than  in 
the  case  of    metal  which,   soft  in    itself, 
has  a  very  tenacious  scale.     The  machine 
having  been  set  and  tested  by  means  of  a 
trial  bar,  is  in  a  condition  to  receive  the 
others,  which  one  after  the  other  are  rotated 
rapidly  between  the  discs  and  drawn  for- 
ward at  a  speed  which  may  vary  from  one 
to  sixty  feet  per  minute,  being  delivered 
perfectly  straight,    truly    cylindrical,   and 
highly   burnished.      Mr.    Beese  says  that 
when  burnishing  cold  bars  he  places  some 
narrow  pans  containing  petroleum  beneath 
the  second  and  third  pair  of  discs,  in  such  a 
position  that    the    lower    portions  of  the 
working  faces  of  the  discs  are  immersed  in 
the  oil  as    they  revolve,   thus  preventing 
scratching     and     tearing     of     the     meteS 
bars.      If  it  is   required    to    burnish  the 
metal   as    it    comes    hot  from    the    rolls, 
it    should    be     allowed    to    cool    to    at 
least  a  dull  red  heat,  and  plenty  of  water 
should  be  allowed  to  flow  upon  the  first  set 
of  discs,  and  upon  the  bar,    to   assist  iu 
loosening  the  scale  by  the  contraction  of  the 
metal.     A  blast  of  some    kind  should  be 
used  to  carry  away  the  scale,  and  the  second 
set  of  discs  will  then  readily  remove  any 
remaining  scale,  and  at  the  same  time  heat 
the  surface  of  the  bar  by  their  frictional 
action.    The  oil  covering  the  faces  of  the 
discs  in  this  part  of  the  train  is  partially 
vaporised,  and  the  bar  consequently  oecomes 
covered  with  a  film  of  carbonaceous  matter 
that  is  apparently  forced  into  the  pores  of 
the  metal  by  the  action  of  the  other  discs. 
Whether  that  is  the  rationale  of  the  pro- 
cess   or    not,    Mr.    Kccse   says    that    bars 
so    burnished    have     a    finer    appearance 
than  those  treated  without  oil,    and  what 
is  more,  they  resist  oxidation  to  a  greater 
degree.     The  discs   opx>osite  one  another 
travel  at   different  rates  of  surface-speed, 


and  the  steel  bars  are  consequently  mbbed 
as  well  as  roUed  between,  them ;   the  xesti 
which   support   the  bars  in   theiT  proper 
position  abo  help  to  bxumish  the  surfaces, 
and  there  is  also  the  forward  motion  of  the 
bars  themselves.    Thus,  suppose  the  discs 
to  have  a  rubbing-sur^toe  of  113  and  138 
s(]^uare  inches    respectively,  the  total  area 
will  be  251  square  mches  supping  or  rubbing 
over  the  revolving  bar,  whidi  rotates,  say, 
eight  times  to  ea/Si  revolution  of  the  discs. 
The  rests  have  a  working-surface  of,  say, 
5in.    in    len^^,    and    as     the     forward 
movement     is     about     two     inches     for 
each     revolution    of    the    discs,    it    will 
be    seen   that   the   rest  acts    very   much 
as      a     bumishing-tool     in     the     lathe. 
So  much  for  the  burnishing  operation,  which 
is  not  the  most  remarkable  effect  produced 
by  the  action  of  the  machine.    The  heat  de- 
veloped by  the  friction  is  found  to  gradn- 
ally  expand  the  metal,  and  unless  the  screws 
regulating  the  pressure  of  the  last  two  pairs 
of  discs  are  dacJiened,  the   metal  will  be 
liable  to  scab ;  but,  if  that  is  avoided,  and 
the  bar  be  compelled  to  just  retain  its  oim- 
nal  diameter,  the  elastic  limit  and  ductility, 
as  weU  as  the  tensile  strength,  remain  the 
same  as  in  the  original  state.    If  the  screws 
are  adjusted  so  as  to  allow  the  bar  to  keep 
its  increased  diameter,  there  is  a  slight  de- 
crease of  tensile  strength  and  elastic  limit, 
with  a  great  increase  in  the  ductility  of  the 
metal.      Such     a    result    is    remarkable, 
and  is  worth  experiment  in  order  to  see  how 
far  Mr.  Beese's  statements  can  bo  borne  out 
by  trial  in  this  countiy.    The  operation  is 
conducted,  he  says,  in  such  a  manner  that 
the  temperature  does  not  generally  exceed 
250®  Fahrenheit,  which  would  bo  quite  in- 
sufficient to  ductilise  or  anneal  heavy  bars 
of  cold  steel,  however  long  continued.  When 
steel  is    required    for    structural  purposes 
where  concussion,  vibration,  and  deflection 
have  to  be  resisted,  it  is  the  usual  practice  to 
secure  the  required  ductility  by  making  it 
low  in  carbon,  which,  consequently,  reduces 
the  tensile  strength.    The  steel  is  annealed 
after  manufacture  to  remove  the  effects  of 
rolling,  hanmiering,   and  drawing ;  but  as 
carried  out  it  is  a  slow  operation,  and  leaves 
the  metal  covered  with  scale.    The  process 
devised  by  Mr.  Beese  not  only  burnishes  the 
surface,  but  greatly  increases  the  ductility 
of  the  metal,  without  materially  reducing 
the  tensile  strength.    It  is  specially  appli- 
cable to  the  production  of  steel  shafting, 
piston-rods,  and    similar   work,    large   or 
small;  but  it  is  peculiarly  valuable  in  the 
case  of  constructive  works  of  steel,  in  which 
it  is  of  the  highest  importance  that  due 
warning  should  oe  given  of  an  approaching 
rupture.    The  cause  of  the  inoreased  duc- 
tility produced  by  the  friction  of  the  discs 
is  a  problem  which  invites  the  attention  of 
students  of  the  laws  of  molecular  phydcs ; 
and  for  the  purposes  of  experiment  it  is 
obvious  that  the  machine  can  be  constructed 
on  any  scale,  as  what  is  found  true  for  a 
knitting-needle   will   probably  hold   good 
even  up  to  a  screw-shaft. 


TH£  PABIS  ELECTRICAL 
EXHIBITION.-VI. 

WHEN  water  is  decomposed  iu  a  voltamoter, 
hydrogen  is  given  oil'  at  the  negatire 
and  oxygen  at  the  positive  i)ole.  If  we  now 
take  away  the  battery  with  which  we  have  been 
decomposisg  the  water,  and  connect  the  platinnm 
plates  of  the  voltameter  with  a  galvanometer, 
we  shall  observe  a  current  flowing  in  the  oppo- 
site direction  of  tho  current  of  our  primarf 
battery.  Thus  we  obtiun  a  short  seoondaiy 
current,  during  which  the  gases  in  the  voltame- 
ter recombine.  Ou  this  principle  Grove  made  s 
gas  battery  consisting  of  fifty  tubei»,  altematelj 
tilled  with  hydrogen  and  oxygen  and  standiog 
over  acidulated  water.  Each  tube  contained  s 
plate  of  platinised  silver,  and  those  being 
I  connected  formed  a  very  efSoient  gas  batteiy. 


Sbft.  30,  1681, 
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^niia,  LowsTer,  does  not  oonstitnte  &  seoondor; 
bsttetT,  for  Qiove  did  not  oblain  iut  goaes  bj 
eleettalfsis. 

In  lHs8,  H.  GastoQ  Plautc  trouglit  out  lut> 
soconduy  battel-;,  which  marelj  coiiHutg  of  two 
plates  of  lead  dipped  in  uuidul&tud  wat«r.  The 
tWQ  plat09  of  load  ate  rolled  np  together,  with  a 
la;er  of  cloth  botireeii  them,  in  order  thnt  they 
may.  not  toach  each  other.  Thia  aecondarj 
batterj  or  BoonmuUtor  is  oh&rged  by  connecting 
the  plates  with  a  battery ;  the  water  is  decom- 
posed, the  hydroK^n  goinsjC  to  the  negative  aod 
the  oxygen  to  the  positiva  pale.  After  some 
time  tlie  battery  iatiiiieii  oS  KndtheaocuniDiiitor 
may  be  disohai^d.  It  girea  an  intenBO  omront 
of  sihort  (Inratioii.  With  a  large  number  of  hii^ 
BocuiDiilatDni,  M.  Plantc  haa  made  a  very 
inlemtiiig  leriea  of  cxperimenta  and  reseaichaa 
gn  high  tensioD  ouireiita.  It  waa  aooa  found 
Uuit  the  ac<tDmuIatora  improved  astjiey  got  older, 
■nd  thiswBB  seen  to  be  due  to  a  deposit  of  oxide  of 
Ifd  whiohfonned  on  the  platea.  31.  Fuiiie,in  hia 
mommalatoT,  doea  not  wEUt  until  a  deposit  of 
oxide  focmfi  on  the  plates,  but  coats  (jiem  with 
mininm,  and  thus  deports  in  a  few  mluutes  a 
Uyar  which  would  taba  two  or  three  years  to 
form  by  ilaeU-  Faore's  aooumulatarH  are  ex- 
hibited by  the  'Torco  et  Lumitro"  Sooiety. 
neaoiaU  cylindrioaJ  model  weighs  IGlb.,  aod 
is  Hem.  in  diameter,  2Ceni.  high,  and  can  give 
out  one  kilogramme -m^tre  during  eight  houTH. 
The  large  £i;;e  nooumulatora  consist  of  wooden 
troughs,  each  containing  twelve  flat  platea  of 
lead  painted  with  roiniuro,  and  separated  by 
felt.  The  positive  platea  are  2mm.  thic^  ao^ 
the  negative  Imm.  The  total  weight  ia  4jlb. , 
deotromotive  force,  2  volts;  qoantity  of  eleo- 
trtotty  when  aatniatcd,  loO  Webera;  internal 
Tesiittaiioe,  Cl'006  abm.;  total  mechanical  work, 
30  kilogmmmc-metree,  which  may  be  spent  in  a 
short  or  long  time  varying  with  recistance  of 
cironit.  At  the  Exhibition  the  acctimnlatora 
are  ohargcd  by  three  Siemena  manhines  requir- 
ing 3  horjo-power  each,  the  two  small  esoiting 
machioeH  2  horse-power  each. 

£ach  Siemena  maohine  ohargea  40  accumula- 
tors in  five  hours  to  saturation.  In  the  day- 
time the  socomulators  may  be  seeu  working 
sewing. machines,  saws,  pumps,  in.  In  the 
ereniug  they  light  up  pact  of  Swan's  ir 
daacont  lamps  thus  distributed  ; — 


Ho.  4,  Vestibule 
„  Kitchen 
„      Bathroom 

Ho.  7,   Telephone-i 


Spots,  faculie,  and  other  indii:ationB  of  activity 
intinne  to  appear  on  the  Eun's  disc.  The 
Zodiacal  light  may  still  bo  looked  for  before  snn- 
riae  in  the  east.  The  method  of  dctarmvuinB  th* 
Sidoral  Time  at  Mean  Noon  tor  any  other  statioo 
wiU  be  found  on  p.  3SS  of  Vol.  SXXtl. 

The  Soon 

Is  full  at  lb.  59'Om.  ontboaftemoonofOotober 
7th,  and  enters  her  Last  Quarter  at  2h.  36'Om.  in 
the  early  morning  of  the  loth.  She  will  be  new 
at  2h.  Sl-lm.  a.m.  on  the  !iacd,  and  enter  her 
Last  Quarter  at  Ih.  47-lm.  a.m.,  on  the  3ath. 


The  Hoon  will  be  in  conjunction  with  Saturn 

i  2  p.m.  on  Ootubor  9th,    with  Jupiter  at  thf 

same  hour  in  the   afternoon  of   the    next  day  . 

with  Mara  at  midnight  on  the  13th ;  with  Venus 

8  p.m.  on  the   5oth ;    and  with  Mercury 

).m.  on  the  24th. 


' '  Force  et  Jjomicre 


'  Sooiety  34 


ie 


Total        08  ITO 

I  am  uidebted  for  the  above  isformation 
W.  Ueppmann,  wh"  kindly  pctfurmod  many  i 
tareating   experiments    with  the  accumulators 
before  me.    A  copper-wire,  4{mm.   diameter, 
and  2m.  50  long,  was  brought  to  a  bright  red 
heat  in  a  very  nhort  time.    Short  pieces  of  copper 
were  immediately  melted.    It  will  bo  reme— 
bered  that  in  the  beginning  Fanre's  accnn 
latois  were  to  be  charged  by  batteries,  but, 
coime,  dynamo-macbinea    are   preferable,   and 
altogether  eclipto  any  kind  of  battery. 

C.  Detaille. 


ASTROHOMICAL    NOTES    FOE 

OCTOBEB,  18B1. 

The  Sun. 


1 

At  Greenwich  Moan  Noon. 

."■  a  g    ■  nation. 
M.5'8   ,  South. 

Sidereal 

.a 

Time. 

h.m.  s.  a.m 

b.  m.  B-'      ,    , 

h.  m.   a. 

1 

1149  3o-08„ 

L2  31     0:  3  20  6e 

12  41  26-33 

( 

1148    3-84,, 

L2  4&  12.  6  10  48 

13     1     8-15 

11 

11  46  42-39  „ 

13     7  33,  7  11    1 

13  20  60-33 

i( 

U  46  3301  „ 

13  26     71  9    2  4B 

13  40  330i 

?i 

11  44  39-79  , 

13  44  68;10  61  23 

14     0  16-46 

3< 

11  44    2-77  , 

14    4    212  35  65 

14  18  63-21 

31'1I  13  43'8T  „ 

14  23  2614  16  33 

14  39  41-90 

31 


7     lD-3  ,. 


Eight 

h. 

m- 

Kl 

270 

11) 

60-0 

n 

12-0 

11 

3S-7 

11 

58-4 

I? 

21-1 

1*2 

43-9 

S  26-3,, 
4  10-1  „ 
1  40-9  „ 


The  path  indicated  by  the  above  £phemerii> 
begins  close  to  the  4th  magnitude  Star  p  Leonis, 

id  traversing  the  rest  of  the  constell  ation  Le» 
..rminatcB  in  Virgo.  The  planet  will  be  juit 
south  of  X  Ijeonis  on  the  momiogof  the  TUi,  thi) 
two  presenting  an  interesting  spectaola  in  the 
telescope.  She  will  be  less  than  J''  north  of  y 
Virginia,  on  the  24th,  but  will  not  approach  very 
near  to  any  other  coaspicnoaa  star  lathe  region 
which  she  will  traverse. 

Uaro 
la  a  morning  star  throughout  October,  ai  far 
an  his  SouthiiLg  ia  coneeined  ;  but  he  rises  about 
a  quarter  past  9  at  night  at  the  begtoning  of  thB 
mouth,  and  about  H  p.m.  at  tho  end  of  it.  Bb 
is  oxceUsntly  placed  for  the  observtr,  his  North 
Declination  being  very  great ;  but  he  la  atiU  a 
comparatively  ioaigninoant  object  of  markedly 
gibbous  figon!,  his  diameter  subtending  an  angle 


Ooaultatlons  of  (and  near  approaohes  to)  Fixed  Stars  by  the  Soon. 


.3  Capricomi 
14  Capricomi 
B.A.C.  8163 
Piscium 

I  Fisoium 

i4  Ariefis 

Tanri 
106  Tauri 
f  Geminorum 
29  Canori 
14  SextantLj 


Dark 
Dark 

Bright. 

Bright. 

Bright. 
S. 

Bright. 

Bright. 

Bright. 

Bright 


iS! 
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Bright. 

Bright. 
Dark 
Dark 
Dark 

Dark 
Dark 
Dark 
Dark 


Ueronrr 

la  an  ervening  star  during  the  whole  of  October, 
but  ia  very  iodiiferently  plaued  for  the  observer, 
from  his  increased  and  rapidly  increasing  South 
Deolinatian.  His  angular  diameter  varies  from 
5-4"  at  the  beginning  of  the  month  to  9"  by  the 
end  of  it.  He  attaiaa  his  greatest  elongation 
East  (24-33=)  at  7  ajn.  on  the  I6th. 


l.i-3        21     ia-8 


Hence,  it  will  be  seen  that  Mercury  will  travel 
from  Virgo  into  Libra;  without,  however,  ap- 
I>Toaching  uiy  oonr^picuoua  Star  in  either  Cou- 
stellataon. 


Ia  a  morning  star  during  the  entire  month, 
and  is  a  conspicuons  object  in  the  £ast  before 
sunrise.  She  is  well  plaoed  for  the  observer 
during  the  firtt  fortnight,  hut  is  jost  now  an 
unintensting  object  in  the  telesoope,  w  1110  is 
merely  gibloas,  and  her  diameter  on  the  1st 
snbtends  an  angle  of  only  13",  which  diminishee 
•y   tooneof  lI-4'byt^^'loI(^^'>™- 


Right 
Ascension. 

h.      m. 
e     14-2 
Q      Z3-S 

5  32-6 

6  40-7 
B       4S0 

e       54-3 
e       69-6 

21-2 


Mara  thus  starts  from  a  point  about  1 '  to  ths 
N.  and  "W.  of  the  3rd  magnitode  Star,  ji  Qemi- 
noruui,  and  travels  through  a  portion  of  the 
constellation  (remini,  somewhat  barren  of  oon- 
ripicuous  stars- 

Of  tho  Minor  Planete, 

Vesta 
la  the  only  one  visible.  She  la  onminginto  ao 
excellent  position  for  the  obn^TVer,  being  in 
opposition  to  the  Snn  on  the  SOth.  About  this 
time  she  may  be  seen  with  tbe  naked  eye  by  any 
one  who  knows  exactly  where  to  look  for  her. 


1 

..3*™ 

DeoUoation 
North. 

Souths. 

9 
IS 
23 

h.    m. 

2    56-6 
a    43-5 
2    38-9 

5°     41-7 
4      oG-6 
4      lS-2 

h.  m. 

I  4d-3  a.m. 
12  58-1  p.m. 
12      0-0     „ 

10 
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Sept.  >0.  IML 


On  tlie  nlrht  of  Uib  l*t  ibe  wiU  t>«  in  Uut 
Urma  ngloii  of  the  aky  N.N.E.  of  a  Cetd,  and 
will  tnTsl  in  K  retroiTT&ds  patli  throngh  Uut 
oonatelUtion  until,  at  ute  end  of  the  montli,  ihe 
Wiffbe  found  b*tw«en  I*  and  2"  N.  of  r  Ceti. 

Ib  now  pnetioaltj  TirfU«  all  night  long,  and 
la  a  iplsodid  objwt  in  the  teleaoope.  Hi* 
angnlar  diametflr,  which,  on  the  lot  is  43'4'', 
ittcnMS*  br  tb«  SOth  to  15-S~.  Hii  oonaidersblo 
Mnth  Dadination    ia    Tsrjr  (aTcmrable   to  ' ' 


bevai  br  lie 

t4  Ida  MMfitaa  1 


9xed,  the  phenomena 


i     U-0  '  IS      2-G 


S    22-9   ]  17     176 


I  12    11-1  p.m. 


Jnplter  will  deiorlbe  the  Bhort  Tetrogradepath 
thna  indicated  throngh  that  blank  region  in 
Taonu  to  the  sonth  and  west  of  the  Fleiadee. 

like  Japiter,  ii  now  Tiaible  all  night  long. 
Mid  i«  rem wlr ably  well  pUoed  foi  the  obserrer. 
His  ling  is  more  open  this  month  than  it  has 
Idthoto  been,  or  will  be  again,  doling  the 
t  jear.  His  angular  diBmater.  inoraasee 
teptibljfron  IB"  on  Ootober  1st  to  IS -2" 
g  (he  aeoood  week,  at  whieh  it  remains  for 
-  - '  - '  tr  of  the  month. 


M 

Bight 

North. 

Soatha. 

h.    m. 

h.  m. 

3    380 

13    41-7 

1  68-9  a-m. 

2    37-4 

12     36-3 

1  38-0    „ 

12     28 '6 

1  17-0    „ 

2     U-i 

13  61-7  p-m. 

12  30'6    „ 

12    0-4    „ 

3     28  8 

tl    67-6 

It  4S-2    „ 

Thia  ahort  tetragrade  path  rtuta  at  a  i 
•™«  3»  Nottk  of  tbt  4th  magnitude  Stai^i  I 
'^ollaa  whoUj  in Uie unlntereotlng legton w 
'*"••  *Bd  OttoM  are  Mntennlnov*. 


!■  to«  fiUm  to  ths  Sun  to  U  »WHe. 

Varptuia, 
'^I'MUIly  towariU  tba    md  of  Ootobar,  U 
■•a  •uallont  pusftl^  tm  obwirTatloo,  and  is  a.  » 
K""d  heliriit  alMiTo  tho  horlxon  <1uHdk  all  the 
*"*WnK  hnun  al  tbn  nljflit. 
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EoEolipse;  Oo  Otraultation;  Tr  Tnmnt  of  Sstellite;  Sh  Tnn&t  of  Shadow :  D  DiBappaaranBs ; 
R  Reappearanoe ;  I  Ingress ;  E  Egress.  The  printing  of  a  pheaanienan  ia  italict  indioatas  that 
itsvisibilitfisreiidereddoulitfal.eitherbj  the  brightness  of  the  twilight  or  bj  Jupiter's  pioxliut; 
to  the  horizon. 


10  55-; 

11  40-0 

13   ia-6 


Hanoe  the  Comet  will  tnnl  troin  the  u 
teieiting  Constellatioit  Iiynx  aero*  Leo  Misor 
and  IiBO  into  Virgo. 


Mar  be  watched  for  dnrin|:  the  nights  from 
tba  Ut  to  the  Gth,  and  again  (more  particular]?) 
between  the  IBth  and  21«t. 

OrMBwleh  Haan  Time  of  BonttUnK  of 
Thlrtaaa  of  tbe  Prinelpal  nz»d  Stan  on 
Um  nlffht  of  Ootober  lat,  18S1. 


Star 


Southa. 


)  AriuiliB  6  37     2  G5p. 

Altuit 7     2  27-32 

.•Caprloorui 7  2S  6193 

aOygni  7  54  12  26 

oCephai  S  S2  OS-Ot< 

aA<marii        9  16  47  oS 

Fomalbaut       10    S     374 

Uurkab 10  IB  47-Si 

..Oni-bol  10  61  24. '.1 

i  Androin(idi« 11  1»    2Ii 

rt  IJattlopflH. II  60  aooi 

"mmX 11  54  18-62 

Wl. 13  33     0" 

'I'lui  Unlliud  of  IndiDg  the  Qceecwioh  Sleui 
Tliiio  of  Houlilug  of  eiuiar  of  the  Stiro  in  the 
alKir*  I-liit,  lor  any  othtr  nlg^t  in  Ootober.  as 
alw  thai  n\  doUtrmlnlng  the  uijut  ot  its  Local 
IVawll  al  auv  nthsr  station,  will  be  found  on  p. 
flKl  of  Vul.  3tXXU.-"Thatnilii  there  given. 


Ihouch,  are  not  rigidly  acounite  wben  appUsd 
tuP<^isand  other  oircnmpolai  *tan,  althon^ 
UjBf  are  •uffioientlj  bo  for  ^  ordinary  pi 


PRACTICAL  HOTES  ON  PIUllBIVe. 

XIV.' 

By  P.  J.  Di.niB,  H.U.A.S.P.,  fto. 
aaUas  up  a -Traps  (Fig.  85). 

F 


quite  smooth ;  then  plaoe  the  cheeks  and  ra^  the 
rounded  edges  tme  oo  to  the  other  ia  order  to 
have  thorn  the  same  size  and  sauare  to  eacli 
other,  noxt  soil  them  all  over  inside  and  outside 
as  shown  at  UDHJN,  Fig.  86  i  the  soiling 
at  H  ahoold  be  2 Jin. ,  and  at  D  from  lin.  to  tin^ 
with  tha  angles  N  P  rounded.  Next  take  a 
gange^hook  and  shave  round  the  imidt  lin.  tram 
M  to  D  and  from  D  to  J,  touoh  the  shaving 
over,  end  do  the  other  cheek.  Now  take  the 
band,  Fig.  86 :  this  is  the  exact  length  round 
the  chei^,  and  the  width  of  a  4ia.  cUp-wa 
drawn  to  2tiii.  Boale.  Elrst  plane  np  the  adjfea 
A  E  B  F  to  the  desiwd  width  and  waHaL  SoQ 
all  over  the  inside,  then  the  outode,  aamarkad 
ou(,  then  take  thegaoge  and  shave  the  budda  «l 
the  band  to  the  same  widtli  aa  yon.  did  tbe.  V^"*^ 
of  the  cheek,  bnt  on  both  sidss.,   ^im  ^wviqit 

'  E^otflhs  iRifBA)i0  ir^:'''Alt  litkff  t^iinliit.'^'''^' 


flKH.  8d,  1B81. 


gNftlMH  mOHAMlO  AMD  ITOKCD  OF  SanOKMi  W<k  Mte. 
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ft  "b!^>blook,"  wUohuapieoeof  3tn.da»l,t&t 
I  Mn.Mngby  1  lin  .wide,  planed  np  smooth.  It  rnn .-  f 
■ttoreorer,  have  somethmg  to  keep  it  from  inu  j  > 
in^.  A  good  plan  ii  to  put  tiro  pteoei  of  iitin 
barrel  tbtoogh  the  oeutte  ol  the  stufl,  and  neai 
to  eMoh  «od.    Nest  Uf  the  eheek-  inmde  upper- 


f/   CSS. 


fi 


...         ,         ,        Holcqi. 

.  ix  it  there  bj  driving  the  nails  tbronj^h 
JTiat  wli«t«  the  ihaTingwillooniewhenBolderiii^ 
on  the  top,  a«  at  tba  dots  near  H,  Fie;.  BG.  Take 
tlM  prepftred  band  and  place  the  enil  (whioh,  uf 
ocFunc^  aboold  be  eqnaie  to  the  aides)  to  the  heel 
of  tlie  oheek  at  M,  and  with  a2iD.  wnmght-iroi] 
olaap  or  olont  naii  just  driiren  nearly  upright 
into  the  bleak,  sajr,  jin, ,  to  hold  it  in  poatioc  - 
that  ia  to  SBT,  the  eiffe  of  the  band  up  to  tb<_ 
Iwel  of  the  week.  Now  bend  the  band  tnlr  up 
xond  to  the  edge  of  the  oheek,  and  fix  it  ^rc 
hv  driTing  a  lew  more  nailn  into  the  block. 
naoes  piece  of  boMdaouMB  thetopof  thebaad, 
nad  m  small  weight  to  keep  it  there,  and  then 
•older  np  the  trap,  irtiieh  la  done  aa  follom  :— 
Hint  ^iMh  on  the  aolder  nmnd  the  Joint,  and 
thai,  with  an  iron  (or  if  Ton  am  qnlok  at  solder- 
ing'Ton  can  do  wichoDt  the  iian),  warmitnpbj' 
working  tike  point  or  ball  into  the  solder  nom 
heeltoont'go  of  the  trap -oheek,  then  t^e  a  small 
"branoh  dJ)th,"  say,  3Jin.  by  ain.  (see  olath 
tllile,  dkap.  !),  and  wipe  from  right  to 
faft  or  left  to  right,  as  70a  choose,  hat 
do  it  at  one  qoiok  sweep.  Some  plnmbtrd 
wipe  bom  aboat  the  centre  or  bottran  of 
the  ebeek,  and  do  it  at  twine.  80  may  you 
bat  the  former  is  the  qnioker,  and,  ■  ~ 
is  flie  ^indpal  patt  in  wiping,  it  n 
beat.    Hanng  one  cbeek  soldeied  1 

Be  Qazefnl  that  the  heel  of  the  trap  ie  eqnare 
with  the  band,  and  qnite  tnia  or  md  ;  next, 
ahaTe  all  ronnd  the  oulaida  of  the  top  or 
body  at  H,  Kg.  85,  or  Ii,  79,  eay,  Jin. 
wide,  and  bore  a  small  hole,  Jth  of  an 
iaeb,  as  an  air-hole,  at  just  about  J,  or  where 
the  ont-go  will  be ;  thia  is  to  allow  the  air  to 
gat  into  the  trap.  When  it  is  cooling  down. 
after  soldering  up,  tbjs  Bmall  hole  is  important, 
or  the  lidee  would  be  pressed  in  with  the  extr». 
pcware  of  the  atmoapbere,  owing  t«the  interior 
air  eondanaing  as  it  cools.  Now,  haring  thi^ 
bo^  of  the  trap  all  ready  for  toldoiiig  to  the 
top,  prepare  the  top  aa  follows.  Take  a  piece  of 
laadwdlilattraed  oat,  soil  over  the  inside  part 
uid  edm^  also  about  three-qaarters  of  an  mch 
laond  the  imder-side  of  the  edges,  which,  when 
MidgMd  00  the  body,  will  be  the  top  side.  Thlti 
tmrsitB  the  solder  uniting  to  this  part  of  the 
lead  irtiile  being  soldered  on.  Place  the  bodyof 
the  taap  on  the  top,  taking  care  that  it  is  pro- 
periy  fftted,  and,  with  the  oompasses,  scribe  all 
nmnd  the  top,  and  |  of  an  inch  farther 
ont,  for  the  solder,  as  at  K  U,  Tie. 
87.  nuB  remove  the  body,  and  shaye  tikis 
nadjr  for  soldering  on.  Fmrt  look  after  the 
air-hids,  fhen  pUce  the  top  on  the  block 
(wUoh  li  all  the  better  for  being  warmed},  and 
qjarfi  on  the  solder.  It  you  are  qnick  yon  oan 
iplaA  m  all  ronnd,  and  get  up  a  good  heat  and 
wtge  wtthmt  an  iron ;  bat  if  you  cannot  do  all 
■t  onoe,  nlaah  all  round  and  warm  tn>  with  tto 
Iran,  ana  wipe  off  from  ri^t  to  left,  00m- 
BMiof  at  via  ont-ge  oomer.  It  yon  eannot 
■■■■(•  to  wipe  it  qofaUy  soob^  tUi  w^,  | 


■plash  half  at  a  time  and  wipe,  but  leaTc  niffi- 
cieut  solder  nnwiped  to  begin  a^aln  with  when 
replaahing,  and  keep  thie  point  m  a  fluid  sf-*-  ■ 
than  warm  np  again  with  the  iron,  and  fl 
taking  care  to  well  warm  ap  the  solder  1 
yon  commenced  to  wipe,  so  that  it  will  not 
rongh  at  Uiis  point.  Having  wiped  all  ronnd, 
trim  Uke  spars  load  off  the  top,  which  would  be 
all  the  better  if  yon  have  an  inch  or  so ;  but  at 
Bay  rate,  trim  it  off  square  and  true,  or  -"i*"- 

itoff. 

Next  is  the  dip-pipe  1  this  can  be  put  in  in 

one  piece,  or  If  yon  prefer  it,  in  two  loeoea,  In' 
flanging  the  port  that  entete  the  trap,  so  that  it 
will  rest  on  the  top,  and  make  the  other  to  go 
into  this  ;  in  fact,  make  a  flange-joint  of  it,  as 
shown  in  seotian  at  E,  Fig,  34.  When  solder- 
ing it  in  this  way,  tt  is  necessary  to  paste  somt 
brown  paper  over  the  solder  below,  to  keep  it 
from  f uling  off ■ 

Plumber's  Faate. 
The  proper  way  to  make  plumber's  paste  is  by 
Hexing  a  spoontiil  o(  floor  in  oold  water,  and 
bdJing  it  in  a  eltan  ladle  ontil  it  is  thick  ;  out 
the  paper  in  long  strips  about  twe  inches  vride, 
and  soak  it  before  pasting. 

PnttlnK  the  Dip  In  o-Trap  before  Soldar- 
inK  on  the  Top. 

This  method  ot  soldering  on  the  dip  flrat  is  for 
the  best  plan,  if  yon  have  a  proper  tmp-hlook 
for  tlie  purpose,  which  is  nothing  more  than 
havins  a  hole  ont  in  it  to  allow  the  dip-pipe  to 
drop  through ;  and  if  you  arrange  it  properly  for 
one  trap,  yOu  can  make  the  blook  the  correct 
height  for  ganging  the  right  depth  of  the  dip 
that  is  to  tttj,  for  Sin.  traps,  the  top  of  (lie  blook 
should  be  Mm.  high — here  you  mar  pnt  in  the 
dip-pipe  in  one  piece,  or,  if  yon  lue,  yon  0 
solder  on  the  dip-rups  frran  the  nndoside  __ 
yoor  top,  which  will  allow  the  boards  to  go  dowtk 
with  equal  thickness  oyer  joists,  but  the  evil 
attached  to  it  is  that  this  solder  oomes  in  the 
when  soldering  on  the  top,  and  doea  not 
•owell. 
Badly  Oonatmcted  o-Tmpa. 

Fig.  87  shows  the  O-trap  not  proiwrly  made 
for  self-oleansing  pocposes-  Ton  will  observe 
that  the  dip-pipe  is  away  from  the  side,  and 
consequently  gives  room  for  the  fur  to  collect. 


loSat 


Ihe  bottom  of  the  dip  at  F  is  also  furred  over ; 
bhe  principal  osnse  of  this  is  the  urine.  Bren 
with  the  best-made  trspa  this  is  likelr  to  take 
place.  I  have  «i  03-trap  qnite  full  of  this 
matter ;  but  when  plenty  of  water  can  be  used, 
uid  the  trap  properly  constructed,  this  forma- 
tion of  for  is  greatly  retarded. 
{Ta  ic  centmued.) 


THE  ORGAN:    A    C0KFBEHEN8ITE 
TREATISE  OH  ITS  HAITOTACTirBE, 
PROCUAAI..  AND  LODaHEITX* 
By  Jtaa  Wiwow  WABxim, 

Afaciau  ef  Oit  OalUgi  ^  Orgiai'll,  Lmin. 
'•  TT^^  ExampUi  actoally  executed  see  la 
X;  the  Daeriplioni ;—%%  H,  m  ;  67,  I; 
S9,  d;  and  69,  i.  Other  existing  Instanoes  may 
te  stndied  at  tlie  Cathedrals  of  Amiens  and 
Chartiea;  and  In  the  Churohea  at  Olamen, 
Qonblknx  of  Ficardy,  Moret,  Perplnan,  Bt. 
BeifaKkd  des  Commignes,  and  Solies  TUlea  (all 
*  ABtlfUinsalva, 


tike  eight  in  Franee) ;  and  also  at  a  Ohnzoh  in 
Noidlugen  (Qemany). 

X-  7%MbMu.— Thia  will  ikevai  be  Ism  than 
Jin.-prioked  for  the  ^amit:  the  Panels  may 
be  allowed  thinner. 

"•  VIEW     OF      CONDTJOTOE      m     OP 

snNiaxEB. 

Z  X-  See  first  what  is  said  Trader  the  Head  ot 
8osBX»(ref.  SS,^"). 

y.  It  will  be  noted  that  jn  the  foregoing 
Descriptions  and  Treatment*  of  Uie  several  por- 
tions, &o.,  o(  the  Caee,  nempntion  has  oeen 
made  of  a  choice  o(  Clavier  iWit  with  referenoa 
to  the  Player's  obtaioiug  a,  vitw  of  the  Oonduotor 
or  other  OfSdal  person. 

2.  The  reason  for  this  is  simpW  that  the 
question  is  one  better  left  to  be  fnlfy  dismissed 
in  the  Department  ol  CiiATiKIS:  for  it  will  be 
obvions  that  the  consideration  of  the  best  Loca- 
tion of  the  Player  most  j!ri|  be  settled;  and 
afterwards  the  proper  Treatment  of  the  Organ- 
Oaae  and  its  accesBoriss  be.  determined  and 
designed  in  aetwdimce  with  such  settlement. 

g  Z-  other  information  conoemjng  the  View 
of  Conductor,  te.,  will  be  given  in  the  iV*- 
Deparlmenl  of  SvnxB  Ovaai. 

••••  OLAVIEESj 

Inc.  their  ArucEXKirT,  LoOL- 
Tion,  Obtsb,  and  Posmoir.  Inc. 
I>U7U(Us,  EitaisiiONia  and  other 
Sfkoui.  Foniu,  and  Cttuidtratien  ol 
iHOOXPunn  and  Snom  Ooutm. 
For  the  remainder  of  latter  see 
oUefly  in  J)iparlmeiit  of  Coxriss. 
(Inc.  also  Involved  Exi-AonoH.) 

[86,  a.]  ^  Uiis  Separtment  are  inolnded  all 
Forma  ofT  the  Organ  Key-board,  whether 
operated  by  tbe  Haikds  or  by  the  Feet,  axospt- 
Ing  whoe  snoh  Eey-board,  or  any  part  of  il^  la 
employed  (or    actuating   (  "     "       '~~ 


AcnoH,  Swxi.i>-AonoM,   and  Swxll-Box. 
CoxsuB  see  «  next. 

•«AOCES80ET  0LAV1EE3. 
See  with  Dufuois  (comm,  114,  t). 

•"  APPMCATIbN. 
See  wiUi  BsBcamTOii  (00mm.  9fi,  «)■ 
«•  ATTACHiaiNT. 
See  wiUi  DntnuTTiON  {eocun.  /,  next). 
""  AUGMENTATION  Bt   CLAVlEB. 
b.  This  is  a  Contrivanoa  for  adding  at  plea- 
sure the  Common  or  other  (Hmrd  to  any  Key  pat 
down  by  the  Flayer.    It  is  difBcnlt  to  imagine 
how   any  leasoning    briiw   eonld   ever   nave 
■erioualy  imagined  that  snah  aa  axpedieDt  conld 
be  of  practical  utility.    The  Device  has  been 
Patented,  and  tbe  Description  can  therefore  be 
obUined  from  the  Specifications,  whioh  are  :  — 
F.  Oniohfn^,    a-D.   185G,  N6.  IMS ;  and  a.i>. 
ISGe,   No.   22 :  also  A.  Debain,  a,-d.  I860,  No. 
2,Ma. 

•"  BASIS. 

Bee  own  Deparlment  (comm.  3,  a). 

"•  CLAVIER- WABMERfl. 

This,  as  its  name  indicates,  is  a  Treatment 

Warming    the    EOT-boaid,  so   that    tha 

Organist  shall  not  have  bia  Extremities  obilled 

when  playing   ia  an  Apartment  or  Boilding 

which   is   not  itself  wanned.      The   Clavier- 


mpJy 


hrou^  it. 
byO.Frioe, 


has  also  been  Patented, 
No.  lais. 

•"  COMPASS. 


■a  addHIimal  matter 


119,  ■]  has  been  dbT»».  ~_~-»— 

will,  however,  be  famished  in  the  present  oam, 
ondar  dlslinat  Head*  c<  Jbmwl  (see  j>  nMtt),  aod 

iwd*  (sM  se,  «>. 


VSQUBB.  HBGHANIO  AND  WOBLD  G8  SOEENGEt  Ho.  S63. 


"•••     DasCEimOS  ASO   CHISI'  ADJOAsnEBHESXH. 

d.  Here  will  bo  giron  fiuffloient  of  geoeriLl 
DetrripliiDi  and  Dimrnaioiti  for  convejing  to  the 
iroTknuii  a  clear  ides  of  tbs  Modala  enjatned, — 
leavinif  the  more  rainnte  Treatment — that  ia  Vx 
tnj,  th<>  exni't  Working  Direatioiu— for  the  fatiiro 
SUB-FAUT  DETAILED.  It  will,  however, 
ix  found  that  ereo  in  the  present  i>(7iar?in™(  the 
natter  giren  ia  fuller  and  more  partioolar  than 
is  the  c3ase  in  BOTsnl  other  pacts  of  the  present 
Treatiao ;  and  the  reason  for  this  lies  in  iSiaveiy 
gceaA  importance  of  all  Clavier  portions  of  the 
Instrument.  (Sec  bore  mors  fiuly  UDdfir  Head 
nf  raiiAi.-DDAsi>,  at  91,  q.) 

e.  The  Descriptions  hora  given  of  the  llaiiMal 
ClaTier  will  bo  ratbar  slight,  beoause  its  Typee 
nioaliy  panj  io  little,  axoept  in  email  matters, 
and  thfir  (omia  are  so  very  well  knoan.  And 
it  sboaldije  always  remombered  that  tha  presont 
Key-board  U  poaitively  simple  in  its  nntara, 
compared  with  that  of  me  Fcila!-liaari>, — with  its 
Scale,  Uodel,  Badiil- Length,  &a.,  so  much  and 
BO  mnitantl^  viTjing. 

ee-  ^^  Tauet  also  be  borne  in  mind  that  the 
Comtractiou  of  Cotiplint-Aelioiii  is  involved  in 
the  Di?sipiing  of  the  Mannal,  in  rcspeot  (1}  of 
the  Wedye  on  the  Key  for  Coupling  by  Sliding 
Sticker  orother  part  of  Action,  (^)  of  the  Shifting 
or  U'rviog  of  an  entire  Key-board,  and  (3)  of 
Tirtoa!  ezten^on  of  the  Claver  Width  for  the 
obtaining  of  Keys  for  the  working  of  the  Stop- 
Actiou.  The  last  named  ia  a  Device  not  natu- 
rally often  employed.  See  farther  on  all  these 
mattfrs  in  the  Deparlmenli  of  ConFLcia-AcTioy 
and  Std^-Achoit. 

f.  There  are  Four  distinct  Treatmeats  of 
Attaching  or  Fitting  the  Uanuate  to  the  main 
Body  or  Cose  of  the  Organ.  These  f<uir  are  by 
SolJiirj  ot  Dnppiu^,  by  fixing,  by  SUdhrg,  and 
by  Hanffiitfl  or  Matting. 

ff.  A  FuhViiig  Itlonual  is  one  which  ia  so 
Hinged  or  Pivoted,  at  its  comers  farthest  from 
Player,  that  it  admits,  when  not  required  (or 
use.  of  being'  Turned  and  Folded  npward  and 
liuckward,  so  as  to  rcmun  perpondicitlar,  and 
eithi^r  form  s  portion  of  tho  virjiLJle  Casc-FroDt, 
or  admit  of  being  Closed  in  by  a  snitable  Door, 
in  the  usual  w»y  {Hoe  "4,  b).  An  JUampIt  of  tbo 
Folding  Uomial,  with  the  last-named  method  of 
Closing,  occniB  in  tbo  small  Orgsn  bnjlt  by 
'Henry  I'ileher  for  JSi.  £!.  Stone,  of  Canterbury, 
and  still  (18SI)  in  tho  posseasion  ol  tho  latter 
gentleman. 

^.  A  Fi-rfl  Uannal  is,  as  its  name  implies, 
merely  one  which  is  permanently  fixed  in  its 
position, — the  Closing  up  of  its  Keys  therefore 
requiring  to  be  done  by  meoua  of  iome  leparau- 
piece  of  Construction.  Eiamjihi  of  such 
ManBols  are  too  numerona  to  call  (or  any  par- 
tioulariaatioQ  nnder  present  Head ;  the  reader 
may  if  he  plEosea  here  loot  at  what  was  fur- 
Miahed  in  Htporl.  ai  Cunt  (coram,  nt  72,  r.) 

]l.  A  Slidiij  VLuxatX  ia  one  which  is  so  con- 
structed and  fitted  aa  to  admit  of  Sliding  baok, 
-when  not  in  nae,  into  the  Body  of  the  Instm- 
mcat  :  the  Opening  through  which  the  Key- 
Trame  passed  being  then  Closed  by  a  Door  or 
Plap,  generally  Hmged,  and  of  tho  same  kind 
us  m.iy  be  employed  witJi  the  Folding  Manual 
74,   ''),   tho  appearanco  of  the  Case 


tt  tho  s 


1,  S.r<ii-iplci  of  tbo  Sliding  Manual  were  for- 
merly common  in  small  Organs  ;  one  of  the 
largest  poKsessLng  snch,  so  far  aa  present  writer 
has  seen,  beln^  the  Inatrument  standing  some 
years  ago  (and  perhaps  remwning  to  the  present 
time)  iu  the  Now  Ooagrcgitional  Church  at 
Margate,  Kent.  There  ia  I  have  reason  for 
■believiEJi,  a  specimen  of  a  Tii-o  ilaunal  Orpan 
liaviag  its  Uanuuls  Sliding,  in  the  possenijiDn 
of  Dr.  AVm.  Huggins,  of  Upper  Tu^e-Hill, 
laudon :  but  it  needs  h.irdly  fj^  bo  obsorrud  that 
hiirh.  a  Treatment  is  never  to  bo  recommEnded. 

j.  The  Jh/Jny  Jlauunl  is  a  Devioo  of  the 
present  writer's,  Ilsobjeot  L(  to  avoid  tlio  taking 
up  of  the  rouni  still  demanded  by  the  J'ri'ii-clnig 
Fixed  Manunl  when  uo  loufrer  iu  mo,  :md  ntthe 
same  time  to  dispoiusi'  wii'i  the  nfeowdty  tor 
loavini-  nny  spicir  iu-idetlii' Oi'^'un  for  the  Ki.'ys 
to  gliOD  back  into.  The  Treatment  coiisiatii 
simply  iu  making  and  fitting  ike  Manual  to 


Hang  or  Hook  on,  at  iia  eioot  proper  point,  tc 
the  Front  or  other  desired  portioii  of  tlie  Organ- 
Cass,— the  Key- 7aib,  and  somatimea  the  Eay- 
FraHU  also,  entering  suoh  Case  for  a  short 
distanoe.  On  the  removal  of  the  Mannal  the 
Opening  thereby  left  must  of  course  be  Closed 
up  in  tho  naual  or  some  other  suitabls  way. 


k.  &-lKli«,  of  ilclhad  of  AUarh«i«U.—'r\m 
Felding  Treatment  may  be  disnussed  at  ones ; 
while  oocupying  aa  much  apace  inidde  the  Case 
— or  nearly  so — as  is  demanded  with  the  Sliding 
Anongomsnt,  the  Folding  ia  the  mace  incon- 
venient of  ths  two,  because  the  provision  of  ths 
necessary  spade  for  it  will  generollr  involve  a 
curtailing  of  the  Width  of  the  Soundboard. 

1.  The  Fixfd  Manual  gives  the  bat  arronge- 
mcot  under  all  Xarmtl  circnnistanoes,  and  it 
should  thereforo  always  he  adopted  hj  preference  : 
it  should,  ID  faat,  never  be  depaitedfnim  except 
where  room  ia  really  and  unavoidably  conflned  ; 
and  even  then  the  treatment  must  still  be 
adhered  to  if  the  Organ  do  possess  ni«rr  tban  one 
Uannal  [see  i  ante).  The  actual  determination 
of  the  question  of  whether  tho  Uannat  nli»ll  be 
a  Fixed  or  a  Movable  one  will  thus  be  decided  by 
the  requirements  and  conditions  as  respects  the 
room  or  space  available  in  each  particular 
instance,— always  bearing  in  mind  that  with 
snfScicnt  oare  and  proper  constmetion  the 
Uovable  Manual  presents  a  quite  praelicuMc  and 
lafe  Treatment,  as  is  proved  by  dozens  of 
existing  Specimens. 

in.  The  Slidiny  Mannal  has  the  advantage  of 
being,  so  soon  as  it  is  pushed  in,  safe  out  of 
harm's  way  ;  and  it  is  ^so  quite  easy  to  plooo 
into  aotion,^ — the  simple  drawing  forward  being 
atl  (hat  is  required :  but  ths  space  it  demands 
within  tite  Organ-Case  is  u  serious  druwbaok. 
For  a  Form  of  L'kiek-Fiiush  suitable  to  the 
Sliding  Manual  see  with  Dacriplien  (at  i,  next). 

n.  The  lloBkiag  Manual  of  course  avoids  the 
disadvantage  last  named;  but  ia,  on  ttie  other 
band,  aomowbat  liable  to  be  damaged,  nnlcsa 
put  into  some  secure  place,  while  separated  from 
the  Body  of  the  loatrument.  There  existe  also 
a  certain  amount  of  both  risk  and  trouble  iu 
either  Attaching  or  Detaching  a  Clavier  of  this 

Q.  When,  through  Confinement  in  Space,  it 
becomes  necessary  to  resort  to  one  of  these  Inst 
two  forms  of  Attachment,  it  may  be  considered 
that  the  Uookiiuj  is  tho  Treatment  to  he  pro- 
ferred,  if  such  Confinement  be  in  the  direction 
of  Height ;  but  that  whore  the  clear  Pitch  o(  the 
Apartment  is  aa  nnoh  as,  say,  9ft.  (tho  Confina- 
mont  being  in  the  matter  of  Area),  the  Sliding 
Method  has  the  fewer  diisdvBntagee. 

00-  SecfnrthBroonoeRU^SelentionofMn,nusl 
Attacliment,  in  Pro-Btpartment  EsTIbe  Oho.vn, 
under  Ueada  of  'KeaUnent  of  Chaiiihcr  luttru- 


*  COSfHJS. 

p.  Tliis  has  already  been  stated  to  be  chiefly 

It  will  be  preaantly  seen  that  G*  is  to  be  advo- 
oated  ua  the  top  note  of  tha  Manuale  under  all 
normal  circamstanoes.  Ths  question  of  the  best 
bottom  note  for  both  Manuale  and  Pedale  is 
especially  gone  into  in  ths  said  Dipsrtmeiit. 
[To  b.  eonti,>.i,d.) 


OS  A  NEW  SYSTEM  OF  BLOWPIPE 
ANALYSIS.' 

By  LiECT.-Coi^\EL  W.  A.  Ro33  [lato  E.A.) 
(1)  Tho  Use  of  Aluminium   Plats  for  Voln- 

tlllElne  Bubstancea. 
~\70I>ATILK  metali  and  sulphur  compouu'ln, 
V  ilcc,  ore,  iu  tho  old  eyslam,  tri-'alod  buioro  tlij 
blovpqie,  as  ia  wall  knonu,  upon  Iha  support  of  ]> 
paiallelopipod  of  charcoal  held  boriEontalJy  in  tin- 
direction  ot  the  blast  from  tha  bloirpijie,  tbedisiil- 
vantagcs  of  whioh  aro :  (n)  that  b/iA  sublimates  aa 
those  now  kunwn  to  ba  oblniiiablo  from  aiunie, 
aatiuioiiy,  lead,  kt.,  are  undistinguiahable  on  the 


It  Vork, 


black  choreoal.  (b)  Tbs  greater  part  of  the  inb- 
limatefromDOStvolatile  metals  is  blown  away  by 
the  blast— aaarious  objection  when,  as  is  often  th« 


..  the  charcoal  heeomss  incandescent,  t 
intefattng  portion  ot  the  sublimate  (that  next  the 
assay)  is  often  thus  resnblimed  and  lost,  (d)  The 
ivhite  charcoal  ash  is  so  miiHl  up  with  subliaiates 
aa  ofteo  to  conceal  them,  and,  io  cases  ol  minale 
qaontitiei,  to  mislead  the  oparator  iato  supposing 
fhere  is  a  sablimate  at  all.  [e)  In  the  treatment 
ot  a  compound  containing  two  or  more  volatile 
metals,  sulphides,  or  oiidei,  the  sablimatcs 
obtaiued  therefrom  are  mechanically,  and  perbapa 
■ometimes  chemically,  combiaed,  and  then  can- 
not he  separated  so  as  to  be  distin^uiahed  from 
each  other,  by  means  ot  the  blowpipe  or  in  any 
Olhor  way  at  the  time,  on  the  spot,  (f)  It  is  im- 
poaaibie  to  obtain  a  blowpipe  sablimate  from  char- 
coal free  from  the  sibca,  &o.,  of  tho  ash,  bv 
scraping  it  off  for  supplementary  examination,  {gi 
Most  charooals,  after  blowpipo  treatment  for  any 
length  o(  time,  split  up  into  docks  and  deep  fii- 
suree.  into  which  the  sublimate  or  the  assay  (alli 

Here  ore  several  objectiens  tc  the  nae  of  charcoal 
aa  a  blowpipo  support;  most  of  them  serioni, 
some  fatal  to  a  thorough  pyrologiool  siamination 
of  volatile  >ul)alanceB ;  and  y st  it  has  obtaiaed 
ever  aince  Von  Swab  invented  the  chemical  em- 
ployment ot  tha  blowpipe  in  173S  (m  which 
year  he  Ihos  treated  an  ore  ot  zinc  at  Dalanie  in 
Svedeni,  and  is  atill  used  at  Freiberg. 

In  ISGQ  Napoleon  III.  hod  offered,  or  I  under- 
stood him  to  have  offered,  a  premiuai  of  £1,000 
to  any  oas  who  could  discover  an  effioient  soldsr 
tor  'aluminium,  and  bemg  then  on  sick-leaT*  in 
*   "      I    thought   of   employing   my  leisora  b 


After  Investigattoo,  T  imagined  (from  huming 
ray  Bngers  so  onen)  that  the  reason  an  alnminiain 
aolder  could  not  be  made  was  the  enonnons  heat- 
conducting  powem  of  the  metal,  which  transf emd 
the  beat  from  a  blowpipe-flame  ao  quickly  away 


fused  upon  it,  oven  the  most  fusible,  such  oi 

mony,  bidmutb,  &c.,  could  uot  bo  made  to  cumbin* 
with  the  alumiuiura. 

A)  I  had  than  atudied  blowpi^  analysis  on  tbs 
Freiberg  system  for  ten  years,  it  was  obvious  to 
me  that,  although  I  htkd  no  ohanoa  of  obtaining 
the  £1,000,  the  facts  Ihna  ascertained  might  tia 
utilised  so  as  to    make  aluminium  plate  '      '"*' 


I  found  that  arsenic,  antimony,  bismuth,  &c, 
the  fusion  of  the  smallest  particle  ot  which  upon 
platinum  is  so  (atal  to  it,  could  be  treated  without 
the  slightest  danger  be(ore  the  blowpipe  upon 
alumimum,  which  mets!  also,  probably  from  the 
reason  above  given,  withstood  heat  concentrated 
upon  any  point,  in  direct  proportion  to  the  bulk  ot 
tiie  (ragmriit  used  as  a  luppoit, 

I  found  that  some  volatile  metals,  as,  t.g,,  anti- 
mony,  would  not  yield  a  sublimate  when  tieatsd 
hetore  the  blowpipe  upon  tha  bare  alnminiaio 
date,  hut  readily  did  so  when  a    small   slip  or 


C.te,  but  readily  aux  so  wnen  a  smau  sup  or 
enge  of  diarooal  nai  placed  between  the  asiay 
and  Uie  aluminium.  Here,  then,  waa  a  rapid  aad 
eflectual  means  o(  trparaliag  tho  pyrojidea  or  aub- 
limates  obtainable  from  a  compound,  tor  iuatance, 
of  antimony  and  arsenic ;  the  latter  subliming 
readily  upon  the  bore  aluminium  plate  ;  the  f  ormsr 
only  after  treatment  upon  a  charcoal  alip. 

^B  horizontal  ebatooal  support  whs.  of  courso, 
changed  into  a  perpendicular  one.  io  direct  oppDSi* 
tion  b)  the  blast  from  the  blowpipe,  so  as  to  citdi 
all  sublimates  of  every  kind;  the  grey-oolsored, 
ahining  almniniom  betrayed  at  onoe  the  fainteit 
sublimates,  whether  block  or  white ;  these,  again, 
oonid  be  readily  treated  b^  the  oxidising  or  re> 
dudng  Qama  of  the  blowpipe  on  the  aluminiion, 
whi're  they  thus  alTorded,  m  most  cases,  new  and 
cliaracteriatio  reactions ;  the  parpandiculsj:  alumi- 
nium could  be  graduated  by  a  scale  showing  the 
dilTerent  specific  gravities  of  soblimatea  by  thai 
mean  ascension  on  the  plate,  unacted  upon  by  tha 
biast  OS  in  the  ease  ot  charcoal ;  and  anally,  any 
portion  of  a  sublimate  oonId  be  easily  and  oleaaly 
scraped  o<T  with  a  penknife,  so  as  to  be  atterwardi 
examined  u)  any  way  desired. 

Aaollier  advantage  I  found,  reteirible,  I  preanms, 
to  the  same  cause  (of  superior  heat-couduction  in 
tho  lupport)  is  that  the  altalme  carbonates,  so 
often  used  in  blowpipe  analysis,  as  in  the  detection 


[•  Atl"Ilhi'  pnper  wiartaa.ProTelfor askodOil. 

H'iBa  if  lie  hail  iJivYiver*^  a  aol  ler,  and  hr  au^mn^  on 

Umii  tiv  him  tlint  an  one  occuloD  but  ymr  {IS»1)  Iv 
■etnilly  did  lucoeml  in  snUertns  tn  snuU  pieces  of  alo- 
mlnlom  to^vtber.  luid  that  ba  has  •  descriptitaL  of  tlis 
pnxHs  In.hiB  notes.— Ba.] 
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leeoltiiig  boad  or  tall  of 
I  ouboQBte,  oan  ba  readily 
pioked,  whan  cool,  off  tha  plata  with  forcepa, 
isitaad  of  lying  in  a  Idnd  of  pool  and  itickine  to 
tlia  matal  u  thay  do  ia  the  oue  ct  platinom  foil. 

To  eOieT  usee  of  atumiiuuia  pUtaa,  a*  ia  flattoa- 
Lug  blowpipe  bsada  and  their  contents  for  micro- 
loopical  purpom,  I  hara  not  time  to  allude. 

B)  A  XTaw  Alr-KeBervolr  Uonth  Blowpipe 
(Called  by  mo  a  "Pyrogena.") 

A  member  of  the  RoytX  Geological  Onrraj  of 
Eiogluid  told  me  in  Jarmyn-stnnt,  that  he  be- 
Lia^d  man;  geologists  and  miaenl^iati  wars 
Setoiied  from  oaiug  this  important  litUe  mitamient 
brthatnuble  itnot  diSicult;  of  blowing,  aod for 
along  tima  I  tried  to  lUgcorur  gome  meani  ot  ob- 
rintiagtlindiilicnlt;  invain.  A.t  Lut,onedaT,in  the 
Zoological  fiatdena  of  London,  lovksng  reflectiTel; 
at  the  antics  of  aome  aotbropoid  types  of  oar 
aneettarB  there,  I  contd  not  help  feeling  a  kind  of 
regret  that  Oie  piooeaa  ot  "Natural  Seleotion" 
Ihonid  have  arentoally  deprived  my  race  of  the 
poneh  under  the  jaw,  no  donbt  at  ono  time  poe- 
tened  by  them,  which  would  have  served  eo 
Kdmirablr  as  an  air-reservoir  in  uiiDg  the  blow- 
pipe, and  it  snddenly  struck  me  that  1  conid  par- 
tially remedy  the  defects  of  specific  development  in 
this  matter,  by  applyinf;  oa  elastic  aii-reserroir  of 
indiambber  to  (he  aidinary  mouth- blowpipe. 

Hara  it  the  raanlt.  I  have  oiade  it  oi  a  simple 
tabe-like  form,  instead  of  the  usual  tapering  one, 
■«  tean  in  Black'a  blowpipe,  because  I  had  to  adapt 
it  fa>  ba  packed  in  a  ci^-caae  like  thii,  tba  only 
way  of  effaating  which  was  to  have  it  in  a  tele- 
aema  anangeraaat,  opeoing  and  shnttiiig  thus : 
■nd  thii  arrangement  had  anothar  advantage,  that, 
wsHMly.  ot  adaptmg  the  length  ot  ths  '    "  —  ' 


oparator  pladng  it  betwe 
uid  gont^  preasing  the  i 
1m  eui  eaaii J  do  wIuIb  ni 


For  tha  jat  I  took  WoUaston'i  ingemons  idea  ot 
pHMOg  tha  stem  of  the  blowpipe  throagb  the  arm 
of  tbajat ;  only  instead  of  doiug  that,  it  suited  my 
uiupOM  batter  to  pass  the  jot  through  tbe  stem  oI 
the  blowpipe  thus.  Of  course,  in  either  case,  the 
inaaitad  tnbe  must  St  oir-tiEbt — an  cosy  matter  to 
'•fEect.  Overthe  throat  el  the  mouthpiece  latied  a 
piece  of  oiled  nlk  whicb  acta  as  a  valve,  provontiog 
the  retom  ot  the  breath  into  the  checks.  In  this 
manner  all  difiicolty  >□  blowing  is  entirely  re- 
mored,  and  even  a  child  can  nie  this  blowpipe, 
becania  all  he  has  to  do  ia  to  blow  ttuongb  the 
v«lTa  tlU  thsair-bag  is  tUled ;  then  he  oan  stop  — 

til  the  pnamra  of  t£a  bleat  bminato  slaokeo,  « 

atew  mora  breathingswillramlthabag.  The  blast 
-pteeiiiM  from  the  bag  DBj  also  be  iocrsBied  by  thr 

*~~  pladng  it  between  himself  and  the  table, 

ig  the  bag  with  his  body,  whict 

,    .      rhilB  nsing  this  apparaCni. 

I  haTB  only  to  add  that,  as  you  observe,  the  jei 
and  air-bag  fit  tor  parokiug  iuto  the  tube  of  thi 
hfanrpipa  itulf,  for    which    puiposa    there  is  Q< 
neaasn^,  aa  in  the  one  I  have  here,  to  make   the 
end  aerew  off,  as  all  one  has  to  do  ii  to  draw  the 
tslanopiB  arrangement  ont  altogether,  and,Blippi 
in  the  jet  and  bag,  tg  shut  it  up  again ;  this, 
conna,  would  make  the  article  cheaper.    Gritfin 
makes  them  (with  the  screw  end)  tor,  I  behi 
half  a  arowD,  but,  of  course,  any  ordinary  me- 

chanio  could  make  such  a  blowpipe  for  himself 
tifr  a  tew  pence. 

(8}  Tha  Pyrotosieal  Candle. 

scriptioa  of  this  fuel 
practioally  impossible  for  thi 
reUai  to  use  gas  ot  any  kind— not  evaa  potrD- 
in  gas — aa  fuel,  on  accouat  of  tbe  difficulties  of 
riage.  The  same  remark  applies,  but  in  enotbi 
r,  to  oi]  of  taj  description.  A  bottle  of  this 
doubt  easily  curried,  but  is  very  apt  to  lea 
rk,  ana  so  to  spoil  any  or  most  articles 


Ibi 
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IS  ot  this  kind  led  me,  in  1371,  U 
look  to  tha  modem  composite  candle  as  a  snbsti ' 
tate  tor  the  Berzeliua  blowpipe  lamp,  suppliei 
with  Plattnei'i  Freiberg  apparatus,  which  I  hat 
used  tor  twelve  years.  Tba  caodles  then  used  for 
bbnrpipe  opaations  were,  indei'd,  in  no  respeci 
diHenent  (con  those  used  for  illuminating  purposes 
How  Ton  Engaatrinn,  Bergmonn,  aod  the  mon 
modem  pyrolooists  who  are  luid  to  atiU  use  com' 
nion  candiea  for  blowpipe  work,  contrived  to  do 
■nrthingajafnl  with  tuum,  I  tiul  to  understand. 
With  even  a  small  wick  in  the  centre  ot  the  candle, 
which,  of  coorae,  must  ba  turned  on  one  aide  to 

Crent  it  from  stopping  the  blast,  the  heat  rodia- 
fromthe  b]ow|>ipe-pyrocane  melti  the  tallow 
or  wax  from  that  tide  mors  rapidly 
roainder  of  the  circnmfocence  melts. 


nma,  leaiing  the  wick  "  h 
sequence  is  tha^Ihe  pyroci 


which  the  fluid  fuel 
jh  aiid  dry."  The  con- 
sequence is  tha^the  pyrocoue  becomes  "  throody," 
from  the  burning  ot  dry  carbonaceous  particles 
eliminated  from  tbe  wick,  and  when  it  is  cut  down 
a  maia  ot  nnoonmmed  tallow 
one  side. 

I  tbaretore  adapted  tbe  plan  ot  having  the 
candle  made  with  a  thick,  and  even  double,  wiek, 
placed  at  one  side  instead  ot  in  tha  middle  oI  the 


foal,  and  in  order  to  supply  more  of  the  latter,  1 
had  my  candles  mode  a  priimatio  instead  ot  a 
round  shape.  I  placed  a  thick  collar  of  a  good 
conducting  metal,  such  as  ^nc,  round  the  edge  of 
the  candle,  just  nnder  the  wick,  in  order  to  con- 
duct away  and  difTase  through  itself  the  vibrations 
ot  beat.  At  Qrat  1  had  a  series  of  these  metallic 
collars,  and  propose<l  to  remove  them  as  the  candle 
burned  down  ;  but  I  afterwards  found  that  one  or 
'  ro  good  thick  zinc  ooUara  would  be  lufficient. 

Here  is  a  candle  from  my  cigar -blowpipe 
ease  which  I  am  at  present  using,  and  another 
unused  one,  as  mode  for  me  by  Price  and  Co.  ol 
Battarsea. 

(4)  Candle  ScissorB. 

In  Plattner's  apparatus,  scissors  are  supplied 
far  cutting  the  lamp-wick,  which  of  course  oon  also 

■■-  laedforoth -..j -j  . 

squeejing  I 

,  dlreclioa  :  those  latter  cannot 
dirty  state  into  which  they  get,  for  anything  else. 
I  nae  theae  two  articles  combined  ioto  one— i.r., 
a  pair  of  ordinary  acissors  with  knoba  at  the  end. 
This  also  goes  into  my  cigar-blowpipo-casa. 

(6}  Ordinary  Watolunnker'a  Pliers 
with  a  iHsoe  of  wire-strapping  ronnd  them,  to 
enable  them  to  act  as  holdors  of   platiaum  wire 
supports,  andtba^  also  act  as  tha  best  oleansn  of 


(B)  Two  AKate  Slabs  for  ChindlnK  Fovrdera. 
I  have  here  got  instead,  a  small  Freiberg  agate 
ortar,  with  a  peitle  made  from  an  agate  pen,  as  I 
bod  no  slabs  small  .enough  to  pack  away  in  thi) 
oigar-caio. 

(7)  BeaKants.  Borlo  Aold. 
It  has  always  seemed  to  me  as  though  blowpipe- 
vrorkors,  or,  as  I  call  them,  "I'yrologista,"  could  no 
profess  to  begin  analytical  operations  by  using 
:  aa  reagect,  thoiLthe  analytic oldiemiat  ooutd  say 
ilonded  to  begin  his  aolutian-work  by  using 
sodium  nitrate  instead  of  nitric  add.  By  employ- 
ing boric  acid  instead  at  borax,  therefore,  ia  13SU, 
I  at  once  obtained  a  aeries  of  new,  very  pretty,  and 
important  reoctioos,  especially  in  the  cage  of  the 
alkaline  earths,  which  formerly  used  to  ha  tbe 
weakest  part  of  blowpipe  analyaia;  now,  thoy  ore 
—  of  the  oosieat.  Space  and  time  do  not  allow 
to  describe  these  reactions  here;  and,  unfor- 
tunately, I  have  brought  uo  boric  acid  with  me  here 
"  order  to  illustrato  them:  but  bare  ii  a  little 
erman-silver  cigar-light  box  in  which  the  acid  is 
kept,  as  it  does  not  thus  deteriorate.    This  also 


ieavas  the  others,  and  approaches  tha  source  ot  heat. 
This  is  a  case  ot  gold  aud  silver  allov,  in  which  the 
silver  has  approached  the  soorca  of  heat,  but  the 
process  can  be  admirably  illustrated  lu  the  case  of 

-    hronze  pin,  tu  which  tbe  tin  approaches 

ot  heat,  whole  the  copper  remains  in  the 


(when  I  sa^ 

Cra  old,  but  new  in  the  aeoso  that  they  have 
□  as  yet  generally  adopted.)  I  use  it  instead  ot 
the  old  reagent  ■' microcDsmic  aalt."  It  aiforda, 
withaeveral  oitdea  before  the  blowpipe,  new  and 
interesting  colours,  as  in  the  case  of  cobalt  oxide, 
which  imparta  to  it  a  very  fine  and  poro  violet  in- 
stead of  the  ordinary  blue.  Of  course,  when  a 
BuJSicient  quantity  of  soda  to  form  metapbosphatv 
of  sodium,  or  microcosmic  aalt  after  the  ammonia 
has  been  driren  olT^  has  bean  added,  the  bead  be - 
oomes  blue,  and  thia  fact  enables  it  to  ba  uied  at 
an  alkali  meter.  It  ia  the  only  reagent  which 
reqmroB  to  be  kept  in  a  stoppered  battle;  and  ' 
such  a  powerful  acid  before  the  blowpipe  that  gol 
leaf  is  rapidly  dissolved  in  it,  yielding  a  brilliant 
purple  bead.  It  affords,  with  iron  oxide,  ahead 
the  colour  of  watery  blood.  This  ends  the  list  ol 
things  packed  in  the  cigar-case. 


Dory  horseshoo-magnet  suspended,  and  such 
aagnet  suspended  awinga   E.  and  W.  for  a  Tery 
bvioos  reason.     It  miaht  prove  useful  id  Arctic 
would  probabi  7  poesea! 


Utile 


If 


you 


Dugnetised  needle  at  a  right 

aud  suspend  it  from  or  on  its  centre  ot  gravity,  a 

line  bisecting  theoogle  will  points,  and  W.,  audit 

was  such  a  needle  I  first  made  in  order  to  Und  a 

very  delicate  tei      ' 

more  open  or  obtuse  the  angle,  the  more  delicate 

thisteat  is,     I  call  it   tha   "Biuatoria!  Needle.'' 

With  a  nght-angled  eqaatorial  needlo.  yon  coi 

deleet  the  mere  trace  ot  iron  in  tbe  ore  Mili/i- 

(9)  An  Altoy-Bntton  of  Gold  and  Silver  In 
whtoh  these  UetaJe  have  been  portly 
Bepnratad  by  the  Blowpipe  alone. 
Uany  years  ago  I  found  that,  if  yon  heat  an  alloy 
ot  two  or  more  metals  very  geutJy  with  the  blow 
pipe,  so  as  not  to  promote  fusion,  in  which  case  thi 
boll  spins  ronnd,  aud  all  tbe  component  metals  ori. 
mixed  again—that  one  nearly  pure  metal  invariably 


A  SIMPLIFIED  READING  MICRO- 
SCOPE FOE  HORIZONTAL  AND  VER- 
TICAL CIRCLES." 

By  M.  HESSOLQa  Optician,  Wotilor,  Gerraanj. 

THE  application  of  the  compound  microaCQpe, 
in  combination  with  a  micrometrical  acceW 
tor  correct  readings  of  divisiona,  is  an  excellent 
'  ir  obtaining  accurate  measacements.  ^ot 
far  greater  power  in  eompnrison  to  the  ordi- 
nary msgnifyLUgglaaaea  in  uso  for  reodiug  offver- 
-'— B,  couarinsita  anperiority,  but  also  throu|;h  the 
of  tha  verniers  with  their  errors,  and  Iheir  fre- 
quently-ccourring  parallax  (which  latter  is  on 
especial  source  of  errors)  becoming  unnecessary,  a 
far  greater  accuracy  is  ejected. 

In  the  oose  of  larger,  especially  astronomical,  in' 
struments,  tbe  microacope,  therefore,  has  been  al- 
most universally  adopted.    But  lor  inittruments  of 

■tfiHffl  size,  such  as  theodolites  of  from  12  to  20 
„ntimetreB  (5  to  Bin.)  limbic  diameter,  thoy_  are 
partly  too  expensive,  partly  rathor  inconvenient, 
as  regards  transport,  especially  on  account  ef  the 
projecting  micrometrical  screws,  and  the  often- 
considerable  length  of  the  microioopos. 

For  a  long  time  I,  therefore,  songht  for  a  means 
of  making  the  roicroscopic  readingin  aaimpUGed 
manner,  likewise  applicable  for  iraiiiporfoifc  ijijfrff- 
iiieiili  of  mfdiiim  iize.  To  ef!eot  this.  itbeeame9nt 
of  all  necessary  to  redace  tho  leDi;tb  of  themieio' 
scope  as  much  as  possible,  and  to  do  away  with  the 
micrometrical  screw.  My  Brat  idea  was  to  place, 
instead  ol  the  latter,  a  vernier,  direct  into  the  mi- 
croscope— viz.,  to  divide  a  gloss  micrometer  aa  iL 
vernier.  Coold  tho  field  ol  tbe  microsoopB  be  ex- 
tended to  such  a  degree  as  to  comprise,  saj,  from 
2"  to  25  millimetres  (J  to  lin.),  tie  transmission 
of  the  vernier  into  the  microsoroacopo  would  be 
practicable  ;  however,  such  ia  not  the  case.  Only  A 
few  decrees  of  the  diviaion  are  viaiblo  at  l> 
time,  and  the  fewer  the  stronger  ths  magnifi- 
cation. It  would,  therefore,  become  ueoesaary  to 
have  a  very  minute  antKUvision  of  the  circle  ;  tot 
instance,  in  the  case  of  lii  cent,  (olin.)  limbic  dia- 
meter, in  l-6th  degrees.  Of  these,  It  would  be  well 
poaaiblo  to  divide  nine  intervals  (H  dog.)  iuto  ten, 
by  means  ot  the  micrometer,  and  thus  to  obtain 
readinga  of  up  to  one  mianti,  aud  by  mental  sub- 
division, perhapg,  even  to  thirty  seconds.  Such  a 
detailed  subdivision  would,  however,  be  quite  out 
of  propoitiDn  with  the  result  obtained.  Beddes, 
the  microscope  would  still  Only  be  able  to  bear  a 
very  low  power  to  permit  a  complete  survey  ot  the 

I,  therefore,  come  upon  ths  idea  io  divide  only 
nut  interval  olthoprimary  or  circle  division  (which, 
in  this  cose,  does  not  want  to  be  so  detailed),  by 
meana  of  the  micromster,  into  n  onmber  of  equal 
divisions,  and  to  divide  each  of  these  aecondary  ia- 
tervols  iiienliillj/  into  ten  parts. 

Thia  would  by  no  means  presuppose  any  vory 


lady,  could  easily  acquire  this  ability  alter 
a  little  practice,  as  it  is  also  useful  and  necessai; 
for  numerous  other  purposes.  In  a  very  short  time 
the  observer  would  be  sure  not  to  raiajudge  one- 
tenth  ;  he  would  not  be  in  doubt  whether  to  lake, 
forinstaace,  03  or  O'l,  and  would  not  put  U'7  tut 
0  6,  or  0'8.  Soon  be  would  even  be  in  a  position 
to  judge  whether  on  interval,  taken  as  0-3,  noold 
be  too  small,  and  as  04  too  large,  and  would  more 
accurately  put  0'35,  H-U.  0  3B,  of  which  I  have 
BUtEcientlj-ooDvincodmyaelf  by  my  own  experience, 
as  well  OS  that  ot  other  obaervers.  But  1  will  here 
merely  take  it  for  granted  (hat  it  is  not  poaaible  to 
misjuilge  one-tenth,  and  will  draw  attention  to  tbe 
fact  that,  at  prf«ant,  all  telescope- levels,  range- 
Sudors,  ks,,  are  couatmcted  f or  dlreot  reading,  and 


I  would  particularly  wish  to  point  out  that, 
eepecialiy  in  tho  umpliciti/  of  my  method,  and  in 
the  email  nambrr  of  gnidations  in  tha  mioromctee 
a  chirf  admnlii'ic  consists,  as  it  permits  an  easy, 
rapid,  and  accurate  reading,  which  does  not  occupy 
so  much  time  as  in  tbe  case  of  vemien,  and  that 
I  consider  a  further  direct  subdiviMOn  ol  the  mi- 
orometer  unpractical  and  only  oonf using. 

Now,  if  a  circle  is  divided  f.i.  in  l-8th  deg.,  or 
from  10  to  10  minutes,  and  the  micrometer  ia 
made  to  consist  of  ten  equal  giodatioas,  which 
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'-  •  -~  ^artasj  :i  «ir:.troaing  the  perf  mm- 

~  —=---•=  *sr.  "nti  the  utmott  ezactnea, 

- — -*^-=*rr  :*  i:  :^:-r  r-rreaJed  by  the  microo 

-=^  ai  :-  -.-X*-  =.:.  i::juntui  the  c-alcu- 


r  >  risi-*-  -^Li  -  irx  inaDgenient  abore- 
■  i»r.  r-r-i^  iTT-£rdur>us,  the  fiim 
i-4>"-  jn^.i--.:  TTrry  single  degree  of 
.-""■iiJi  ▼"."±.  shj-I  figures,  ao  that 
■^^  "i*  itLs-i-i ;  :t*  ri*  angles  can  be  di- 
:    :?-   T^Ljiii  L!  "■«I^t*■IiJlgly  conyenioit 


*  ^•"^..  Zz:i^L  5.?irc*ly  remark  that  mj 
.ThuznjT  2.  =.  :*.=  sLsie  manner,  applic- 

r:a»».  :•*:-  3I.  Hessoldt. 
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-  ^-  "-^  -r  tirf^:r:Lrrr:--:rof  this  article,  I 
-:.r»  il:  -sirfcti  !£>  ji*^:!::*!  method  of  leadug 
-  -  -KTSfl  .f  "•ssTj.  .1.*  Sim*  position  of  the 
.-■.niTd^-TM  rsu:  JZiiririiri-tly  bv  two observezi, 
-  -E-^  —  ^  '^st  i:«:-.=.r  'table  of  ten  SQch 
-"311-*  rs-unny  tij:"¥i  .;.*  degrees  and  one- 
~=.  -irjta.  ▼'iaui  iii  «^":  iimitted  to  be  reaJof 
— ==— *  iXTr  :ft-a^-irr  ;3i~^I  is  inessential,  and 
~  1  isii  ..    ire  £x;riss€ din  units  of  the 

iixcic  —  TLi.,    2min.,    olddi- 
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•SLTs,  -w  iij  iZ'Z-r-:,  we  give,  in  the  follow- 
^     zu  '■-•au-ts  T  ".▼•:  ::hir  measurements  taken 
*      -  ji  -  5t«.*-iiiii  ri!  tiij  construction. 
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•1A-CHAJ'EIXE). 

i^jiunc  it  ihts  in^Ie  between  the  two  Ter- 
z  iiii  ^tfdccp4,  with  readings  on  differ- 
^^s:z.aA  it  ^iie  ii^^ii  circle. 

^a  iifgrees  are  omitted.) 
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Hdan  =  '-'100. 
^^  s^  Am  u  ^^  ~  <)' <)-)',  which  amoonti 
"        - '   frrr  jne  angle  measurement. 

~j.^rTi|y  she  si^t-error  oat  of  consideratioii, 
:n>  K'.uTac^  of  a~  mtcTv.  people  reading  is  hereby 
I^  wrsc  dzprewed.  Xsmely,  the  mean  error  of  a 
Biaaieupic  raadingia  also  j-  3  0  ,  or  0025  double 

:  is,  I'-iOiii  o:  one  micrometer  inter- 
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— OlBSESVSSS,  MbSSJES  KLUnLLNN  A2fD  PeTESS. 

<;:t  '*c7  i?  the  angle  Lochner-Jacobi  on  sis  por- 
-^  lithe  diTided  circl-^.  In  each  two  measure- 
trt  wish  right  and  left-hand  lin«»s. 

•  ^  av  —  O  (ri' 

4i.- 7.^ v»  1  « 

4.* -p«2 

4.  ■»  —  0  07 

419    -^  0-03 

*->S  -  *^  <"'** 

♦."=tM —  ^  *^ 

4J  ;J •    "^   0  Oil 

,:>> -^  o;t>? 

^' T?     "T"  0*Co 

»'«  —  Ot>! 

,:  ■■•  —  ^yi 

Tae  mean  eiror  for  a  measurement  of  angle,  era 
microscopic  reading,  is  -r  O-m'  =  ^  3-2". 

The  Mft-r*""™  error  b,  in  the  first  case  5' ,  and 
inihewcoodalsod.^ 
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Pulleys,  BxpaiiBloii  Carve,   BffscC   of 

OonueotlBS  Bad  on  Crttiil:. 
I  coDsideratiou  of  tha  subject  of  the  pto- 
lioning  o(  cona  iJU.I1«ya,  laft  jiicoiopleto  in 
Biticlo,  it  wu  iL39umed  that  Ilia  counter- 
u  sareial  te«t  (rom  tbe  latbe,  uail  thAt  tbe 
wBia  of  naarly  the  satua  siiu.    When  the 

r  imiUl,  &nd  where  the  sbtfts  ua  not  far 
>  is  the  Gtwa  in  a  foot-Juthe,  then  ooother 


pic  n-ould  he  >.t  B,  and  vliaa  at  E  the  CToas-head 
piu  would  ha  at  F.  Whea  the  crou-head  luu 
moTed  half  way  ftoro  B  to  P,  tha  rrank  would  Im 
at  Q  only.  With  a  crank  moTiog  at  a  unifanu 
rate,  it  will  be  >een  that  the  crou-head  muat  travel 
fnslerat  tbe  end  farlhert  from  Iba  crank,  tor  whan 
it  has  moved  one-eighth  of  a  revolution  from  G  to 
H,  the  crosa-bisad  wil  hava  muved  2tD.,  whereat 
whare  it  bai  moTBd  ona-*ighth  cf  a  revolution, 
from  E  to  I,  tbe  croai-head  wil!  have  mOTcd  but 

It  the  same  power  l)e  applied  to  the  croH-bead 
in  eaoh  cue,  there  would  not  ba  the  eame  tandency 
to  rotate  the  crank  when  at  I  na  when  at  H.  To 
determine  what  that  diSerenee  ii  by  the  aid  of  the 


the  way,  aod  ii  ready  for  use  at  a  moment'enoliee, 
besidaa,  it  doea  pet  occupy  Dnneceuary  room,  and 
'-  alio  bandy  in  lettiDg  tbe  tool  to  luii  a  flniehing 
It  over  several  piecei  of  work  to  be  of  equal  dift- 
isteca.  Belttriug  to  tha  illuatistion,  A  repreaest* 
Iha  cairiafte  of  a  tathe,  G  the  sstew  for  adjustinj^ 


he  angle  of  the  belt,  entara  into  Uie  pro- 
[n  this  caae,  aa  will  be  seen  by  tefersUDa  to 
the  atap,  or  uraannt  one  pull^  is  larger 
ithec  ia  greater  in  tha  upper  cone  than  in 
^r  cue.  This  is  necessary  in  ordor  that  the 
7  be  ejiually  tight  ia  all  pnsitiaue.  Fig.  22 
l^aphic  method  of  lieterminiDg  tha  aizal  re- 

ild  adviaa  my  apprentico  Inends  or  atndents 
about  for  an  old  foot-hithe  wheal,  or  smnil 
lat  might  do  for  the  apiudle  of  a  toot-lathe, 
tbeniaelvea  tbe  tn^  of  makiog  a  drawinit  of 
■,  or  wheel,  to  run  with  it.  In  Fig.  23  it  is 
1  that  the  size  of  the  diffarent  lifts  of  the 
•wheel  ore  koown  aud  repceseuted  by  the 
rcles  below,  and  that  the  diitanea  between 
itres  of  the  shafts  ia  kuown.  Dran  ' 
line  A  B.  and  set  oS  tbe  cootres  of  thi 


3  the  wheel  oc  pulley  that  ia  already  mad< 
ay  between  the  eentrea  of  tho  two  shafts 
he  horizontal  line  C  D.  Determine  the  size 
>f  the  steps  of  the  wheel  or  puilev  desired, 
>w  a  line  to  repreeent  the  belt  E  F.  Strike 
her  lines,  U  H  and  IJ,  ao  as  to  just  strike 
er  two  cirdea  and  to  oroia  the  hne  C  B  at 
the  same  point.  Circles  KL.  drawn  so  as 
strike  these  lines,  will  give  the  size  of  the 
puUeyi  required.  This  method  ii  not 
ely  correct,  bet  the  error  ia  ao  slight  ai  not 
noticeable  in   ueing   the   ordinary   leather 

23  showB  a,  method  of  drawing  a  very  useful 
First,  draw  tho  four  Hnea  boun£iig  the 
if  any  liza  or  proportion.  Then  draw  tbe 
ntical  Udb  AB  near  one  end.  Bivide  the 
m  A  to  C  into  a  number  of  parts  of  equal 
[Uil  aizB.  From  these  points,  atrika  vertical 
id  diagonal  linea  to  the  tower  oppoaite  eor- 
Tbere  tbe  diagonal  lines  cross  thelioeAB, 
L  series  of  horizontal  linea.  Through  tha 
irbera  tha  vertical  and  horizontal  lines  join. 
D,  E,  F,  and  su-torth,  atrika  the  cnrvea 
[  this  diagram  ia  good  practice ;  its  use  'car 
ST  learned  aud  uudentood  when  the  use  ol 
(m-eugino  indicator  is  maatered. 
21  iUnslraiea  some  of  the  peculiarities  of  tht 
ting  rod,  pitman,  or  ihackle  bar  of  a  ateam- 
or  pump.  Strike  tho  circle  to  represent  thi 
:  the  crank,  which  wo  may  assume  to  be  12in 
«r,  drawn  full  aize  or  to  any  scale.  Thi 
passing  through  the  centra,  sivea  tb< 
}t  the  travel  of  the  centre  of  the  crOSt~ 
When  the  crank  ia  at  C  the  cross-bead 


greater  aa  tbe  diatonco  from  K  to  L  ia  greater  than 
from  S  to  M,  so  much  greater  ia  the  rotative  effect 
"■hen  the  urank  is  at  H  than  at  I.  And,  too,  this 
-I  a  simple  way  of  doterminiog  the  amount.  Ooe 
hundred  pounds  applied  to  tbe  crank,  when  at  H, 
will  have  the  same  eiFact  as  if  applied  to  a  crank  a1 
L.  For  the  laat  two  of  these  diagrams,  I  am  indabtei 
to  Jesie  Warrington,  formerly  of  the  Buckeye  Eq. 
giue  Worka,  whom  I  halieve  to  have  been  thi 
origioator  of  them. 


SIMPLE  SCREW- CtTTTIMG   DEVICE. 


whichiauaodtoH  very  limited  extent  in  only  a  tew 
abops  in  this  country,  eaya  Mr.  L.  F.  Lyne,  in  tbe 
Avieriean  JUachiniil.  The  gange  acrewa,  aaapptied 
to  latbea  tor  indiaating  the  depua  to  which  a  tuead 
tool  should  b«Nt,  and  ^soOm  other  davioeaoied 
tor  Uia  nmi  pni^MM,  noh  have  thaii  putioiilM 
advantagM.  Bat  all  of  tbMn  raqnlH  mora  or  la- 
sdjiotment  befora  thay  an  ready  tot  nae,  beddi 
bamg  mora  otImi  intho  way  in  doing  geuatal  laaii. 
work.    The  devlne  here  shown  is  entirelf  out  Of 


jparaled  by  the  handle  upon  tlifl 
e  referred  to  conaiata  aimply  of  B 
iar.  C,  neatly  Sited  upou  the  thim- 
ble, B,  upon  the  end  of  the  screw.  A  single  line  i« 
~it  upon  the  collar  to  coiuclde  with  a  mmilur  one 
pOD  the  carriage  at  D.  In  cutting  icrewa  the  tool 
set  and  a  cut  run  over  tha  work,  and  while  thi« 
is  heiug  done  the  woikraan  rolls  the  collar,  eo  that 
the  mark  npoD  it  stands  a  Ullla  behind  the  mark  at 
D,  oorrespoading  to  the  distance  the  screw  most  bd 
advanced  to  tako  tha  required  cut,  as  shown  in  tha 


>f  the  collar  C  next  tha  boBdie,  Uii« 
device  ismade  even  more  useful.  These  advantage* 

ill  readily  suggest  themselvea  to  the  lathe-hand. 

□sad  one  of  tbeae  devices  upon  a  lathe  a  nambec 
of  veers  ago.  and  at  presenl  have  one  nponmy 
'--f-latbe.  I  like  it  very  much,  and  would  not 
,  t  with  it.  5nch  ia  tbe  statement  of  all  thoaa 
with  whom  I  am  acquainted,  who  have  used  them. 


'HE       SCIENriFIC       PRUrCIPLES 
IHTOLVED  IN  ELECTRIC  LIGffr- 
ING.— VII.' 
By  Pratesaor  W.  Oitlls,  Anuta,  FJt.B. 

(Continued  from  p.  58.) 

Bntadlvlaian  of  the   Sleatrlo   Onrrent  — IH' 

oandeaoent  Lamps —IiUDlnona  Bffecta  of 

Sleotrlo    Ouireots  In  *  Vumoin,  and  IB 


Varloaa  Oaae 


Oromoton  lAmp. 


uoiuer,  aa  in 
ontroUedbr 


igether. 


'e  delicate  work  ol  bringing 
""-  -  • — B  armature  aupporta 
sod  whan  the  amall 


brought  tb 

ourrent  passes,  the  large  armature  aeparates  them 
the  proper  distance  apart  for  a  good  light.  When 
.e  arc  is  broken,  the  armatare,  enpported  by 
spring,  ia  raised,  aad  brings  the  carbons  into 
intact,  and  relights  the  lamp.  The  smaU  varia- 
the  strength  of  ct        '         ■       - 


Uonf 


which  IB  held 


react  on  tho  aeeond 

distance  aboTO  the 

light   spiral   spring.    Tho 


upper  carbi 
and  then  b; 


to  Jte  to  a  brake-wheel,  which  ii 

la  train  of  wheela,  set  In  motion  by  the  weight  of 
tbe  positive  carbon-rod. 

BsKolKtoc  In  Broall  BjmtanL. 

A  very  pretty  arrangemaat  foe  shnntiag  tha 
onmnt  past  a  lamp  (when  it  is  not  in  nae),  so  that 
one  lamp  may  bo  put  out  witbont  a&aotins  tha 
other  tamps  in  (he  circiiit,  is  adapted  on  the  Bru^ 

The  cunent  poseaa  thraUEh  a  solenoid  ooil, 
wound  with  thick  wire,  and  then  puses  to  tha 
carbon,  through  the  arc  to  the  lowez  oaibon, 
len  by  the  frame  to  the  arat  huDp.  The 
solenoid  holds  up  a  rod  of  iron,  which  tilta  a  ring 
on  one  side,  through  which  the  carbon  passes,  and 
ao  locks  it.  To  the  end  of  a  ibick  wue  of  the 
aolanoid  ia  attached  a  thin  wire  (liiO  ohma),  which 
iiataowoand  on  the  solenoid,  aud  which  forma  a 
shunt  or  by-pass  to  the  arc,  taking  more  and  mora 
of  the  aarmnt  aa  the  rcsittaiica  of  the  aro  inoreatas. 
This  thin  wire  is  wound  the  opposite  way,  and  the 
current  in  it  relaxes  tha  hold  ou  the  carbon,  so 
that  it  falls  slowly,  and  then  takes  mora  of  Iha 
ourrent.  Aa  soon  aa  it  doea  ao.  it  ii  again  held 
fast.  To  prevent  the  carbon  from  tatliDg  too 
rapidly,  it  ia  passed  through  a  vassal  oontaining 
glycerine,  and  elides  downwards  very  slowly.  The 
current  through  the  thin  wire  als^  passes  thrODgb 
another  solenoid,  which  forms  a  shunt  or  by-paaa 
to  the  whole  lamp,  ao  aa  to  take  all  the  current 
past  tbe  lamp  it  it  should  get  cut  of  order.  Whan 
a  consiiierable  curro:  '  " 
the  a 


by  this  path. 


ix  long,  ao  that 


ia  greatly  increased— the  siicoad  solenoid  draws  u 
a  piece  of  iron  which  lets  all  tho  cunent  j 
tha  lamp  ia  thrown  out  of  tbe  circuit. 
In  the  Srush  lamp,  which  ia  doigited  1( 


*  A  aarlca  of  "  Cantw  Lectun 
before  the  Sodetr  of  Art<. 


1NQIJ8H  MBOHAWIO  AMP  WOELD  OP  SOIBNOai  No.  8 


All  til"  I'll'' 
■IV  M  by  11 


1<<><.1  llixl  .<!>..  i.  h«Ul  nhxllt  nnn- 
■U  ..l".»n  Ih..  ..Ili«r,  null,  lUnroWn, 
.'«   Witt  I1..1  Oiiiiir  Ixtii  U'tldli  Ulktil 

I'bunil  ..111. 

ii-  .■.iii,ll.«,  M„U  ii<  thii  J*lilih'lik..1t 
iiii  .<»mlt-,  Ih..  WiUIrt  PRiullo.  nn.1 

>'  iiiilto.  .'>iiialiiliii){iit  thnp  nurbiiiii. 
LiK  iif  >lti'ni*lD  ourirnl  iunrlilii<v, 
-    ■■'    ■   llin  lwii><Att>  ■       ■■ 


-"■»Jf  i-insllj.  Ill  llm  JuniiiHultlinWIIilu 
>v>iidl»  tliK  r.xlx'lia  iin<  hI  llnl  in  Koiitwt,  liut  Wliun 
thKkiuivuli<auiw,i<u»><rili.ii>nrt'i>ii>  li  uiuiiTiiU.it 
ttma  Ibo  i>(lii>r.  Wi-miw  il>  \nMat  it  m't  aa  a.  hlugf. 
W«*tiihniU'ti»l  ii|H<ii  liy  »  mimll  vliwtro- DUKiiut 
thn'iwh  Whifli  lltn  ourci'iit  tiwum. 

U.  JotlVrrt  hn^i  r.>ui«l  rliiit  It  I*  iiPOPMHr,  Iii 
OnlN  tn  kn^ii  lh«  nrf  thiulj  wllli  tliK  Jablorfiki.tt 
cmhIIo,  llwt  llin  nllonuitn  rum<iit  iii  tin.  oirciiit 
■huuUI  invii  A  mrnn  mliiii  I't  oliitit  «r  niiio  wubcn, 
whI  thai  iH.Uiw  At*  wubrn  tlu>  nir  uuiu.it  ho  k«ut 
Klixht :  twlwri'ii  Ihu  buoK  nl  Ihu  twocuboui  tonu- 
lii|(  IhiA  niidlu  (hi'n<  i'  mii  t<Iuatinnintivo  toteo 
111  i\)  or  :-l>  vxlt*.  Tliu  Jiiblachk..!!  cundlu 
MM  Up  olhiut  l^i  kiUiKruiumrtriH  at  work, 
ol  whirU  3')  kilt>KT.iniRii*lri'ii,  nr  I'd  li.p,,  u  dod- 
r«rtnl  into  fai'iit  Hiid  li|>lit. 

Whni  tbi'  an-  in  i.rKilunnl  in  a  msgnolia  fluid, 
rithor  by  •liituTliiiiK  it  by  nn  elootco-magnat,  or 
bj  placiiit;  a  tnuiiu  iiniuiid  it,  u  in  the  Jamin 
uudla,  it  ia  n^-OMary  tu  liavB  a  aamiiLt  half  as 
LiT^  apiiii  a»  wlmu  llin  ulevtro-mafpiot  i*  Dot  in 
■ctiDU.  Una-tliiTil  «[  the  BDOTgy  of  the  currant  i> 
in  ludi  D  cow  ipnntiu  jiruJaciiig  a  itrong  mugnetic 
liolJ  around  thu  iliTtna  iirc,  and  ii,  thoruforo,  t" 
much  wutud  enargy,  ai  far  lU  ths  alscttic  light 
ooueorunl. 

When  gai  naa  llrat  introduced  eitcntiTely  fc 
lighting  jiurpuMa,  many  otijt.'CtiaaB  wen  raind  I 
its  uie,  and  amonK  tbetn  vttt  one  which  wi 
leconled  by  Clement  Deeonoei,  ia  lSt9,  which 
Eiunmed  up  in  Ihu  followiog  quotation  : — 

"The  liirht  IB  of  a  diBaf[reeable  toUow  colour, 
antirely  diSerent  from  that  red  and  warm  "' 
of  oil-Umps ;  it  is  of  a  dazzling  brightneea, 
tiibntioii  irill  be  iiopouible  and  ineffular, 
will  be  much  dearer  than  oil  lighting,  and  i 
it  should  be  improred,  it  will  still  remain  much 
dearer    than     those    lights    which    ne   already 

Just  a*  DesoRnci  had  become  accustomed  to  the 
red  gleam  of  oil-lamp!!,  and  objected  to  the  cold- 
neai  of  the  yellow  gaslight,  so,  a  };ear  or  two  aga. 
a  similar  objection  was  raised  agsinat  the  eleotric 
light,  that  it  wai  cntiialy  diSerant  from  the  yellow 
and  warm  gleam  of  Kaalight ;  that  it  ia  of  a 
dazzlins  liiightui?9s ;  that  its  diatribution  would  be 
imposauite  and  irrpBuIur,  oud  that  our  streets 
would  bo  left  in  daikuesi. 

Thtse  objoctioua  do  net  isem  to  be  so  strongly 
takeu  up  by  the  public  oa  they  were  two  yean 
agOi  fur  they  have  loen  aoTsral  trials  of  the 
«Iu:tiio  liitht ;  and  although  there  are  manydiAi- 
cultiM  in  tliu  way,  yet  ths  fact  that  the  eiecCnc 
llRlit  )iw  'II  1>><>  coloutti  more  uniformly  blended. 
■ud  la,  Uiemtoro,  a  whitvr  light  than  gas,  and 
enablBi  ubjiinti  tti  b»  sui'ii  in  their  true  culouis, 
oaa  huilly  Le  urited  any  Ijugor  aa  an  arfument 
■Kalnat  iU  usv.  Tim  >>uini>  aTRunieut  might  be 
am\  (iir  tlui  iianiii  nuis»ti  against  blight  niDon- 
Hi'bt,  i.r  aKnliiil  thit  light  nf  dav,  and  in  favour 
>.t  a  yulliiw  Iriimhin  tog.  The  Kyrle  Biiiely.  in 
ill  iWBrRh  ntti.r  IniDi  an.l  beauty,  must  surely  be 
■ii|i|i<irtiini  iif  tliK   siiniad   of   t)ie  electric 

turn  In  IliK  IleiHitt  i.f  the  House  of  Com- 
iHis,  w<i  llii.l  thri  (iill.'wiiiK  sliiluDiolit :  - 
"A  roiiinrbthl.'   r->atur»..r  thii  oloctrEc  light  is 
atlt  invi'luiiiM  a  trainrrirmatlun  of  niiurgy  in  a 
mularly  «i>iii|ili<ln  iiiiiiiiii>r,    I'hui  Ihu  I'.uurKy  of 


...  plcintrle  Durrenl  of  17i'>  webuia,  and  an 
elm'tnimiitivn  loroa  of  l.'iH  6  thILi,  al*ing  on 
iBI'iUntiif  work  ei)ulTKleut  to  2  li.p.,£u  —  liiO 
•   IT  liuarly  ^r.  H  time*  the  energy  ot  10  cells  ol 

If  we  wished  to  replace  such  a  machine  by 
Inivu's  cells,  wb  should  havo  to  airangj  about  SO 
lulls  tn  gut  the  iamn  electromotive  hirco,  and 
I  make  each   cell  about  tour    limPS    as   large, 


to  got  tl 
as  liy  t 


battorios  which  c 


arrange  320  colli  in  four  sets  ot  80  in  eadi  set. 

'  ""  amount  of   external   work  done 

ume    machine.    This    will    sbow 

how  impossible  it  li  to  do  the  work  by  Toltsic 

"-*  done  by  m^nato-eleotrio 


.0.,  what  I 


riuation    work   =  EQ,  may  l-e  satisfied 
waya — either    by    making    (1  large  and 
(j  small,  i.e.,  making  what  ia    called  a  quantity 

lochine,    which    wdl    Duly    do    -"--*■ *- 

ixtemal     resiatanco 
Q  small  and  E  largi 


lUod  a.  tens 


tornal   mistanco    large    enough    to    prevent    the 

machine  from  being  overheated,  and  to  aatisfy  the 

liLlioii  tor  the  grcateat  amount  ot  external  eflcct- 

Coxpaituoir  or  Two  Qiuxuf.  U.vaniiEa. 


Quantity'  Tea 

Number  ot  turns  per  minute  ■■ '     TOT  I     SIT 

Internal  rcsistanoe i-i  \     i^iS 

Eiternal  reaiiUnce lU  4'00 

Currant  in  webera   I  2D-GT  I    IT'&l 

Electromotive  force  in  Tolta '  81*6S  ,  loB-SO 

Work  spent  to  produce  curreuti     213  277 


i_(  energy  ; 


dynamo^ 


Thus  we  see  that  the  total 

nearly  the  aame  in  the  t  wo  c 

it  is  spent  in  driving  a  large  current  through 

amotl  resiatance,  and  in  the  other  a  smr " 

ia  aent  through  nearly  tour  timea   the 

and  to   do    this  a    higher   electromotive  for 

required.     This  higher  electromotive  fDrce  t 

tained  by  increasing  the  numlxsr  of  tuma  of 

in  the  bobbin  and  in  the  magnet,  so  atr^ngthening 

the    magnetic  field,    and    also  by    '  =        ■■ 

number  of  tuma  ot  the  machine. 

Wb  arrive,  then,  at  the  conclusion  thit,  — 
come  higher  reMiatances  more  effectively,  biffher 
electromotive  force,  and  Ihersforo  higher  apeed.  is 
required.  Now  our  resiatanccs  may  be  to  high 
ordinary  currant  of  electricity,  even  from  a 
i~machiae.  will  not  paaathrougbit.  in  which 
..  ^  have  to  resort  to  another  method  of  pro- 
ducing oleotricity  of  atill  highto  elaetromotlve 
force  •  but  the  quantity  prodneed  ia  thaiMoaider- 
ably  diminiahed.  We  have  than  to  toka  an  induc- 
tion coil,  coDsiating  ot  two  coils,  in  one  ot  which  a 
current  of  electricity  from  a  battery  ia  paaring, 
and  by  suddenly  breaking  and  making  this  cnr- 
ronl,  to  obtain  great  changes  of  tha  magnotie 
aold,  and  hence  K"""'  electromotive  lorcos,  iwd 
ao  get  very  powetlul  alternating  curtenta.  We 
know  the  eHoct  ot  checking  auddenly  'Jie  flow  ot 
water  in  a  pipe.  Sometimes  the  morea-B  of 
proaauie  so  produced  may  be  aulficieit  to  burst 
ibe  pipe,  and  this  is  one  transformiiion  ot  the 
onerey  ot  motion  of  the  water.  Thii  is  analojjous 
to  the  iIovelopmeDt  ol  the  energy  of  the  mduouon 
Piimrat  by  the  luddea  checkmg  ot  the  electric 
1   the  primary 


IlKb 


.„-,.._..,  ,.„.. tf.il  Into  K'l'I'Kl'ti  i^"^ 

,l..l.t  »  l',...>..r».ly '>.,....!  1P>  U-.'A>idle  |>->W.<r.      Hnt 

,1,1,  Hii iiiKiii.t '.li.iinrKy  Iraliatxrinnil  into  ulou- 

lili.  Illihl  iT...liiiHa  I,''.""  imiiij!"  l«iW"r." 

.at  l>r.  Ilim- 

,1,     iHllh    Willi 


......rMr.Hiihwniiilli 

1.1  ol'illier*  ha*- shown  tl  . 
IIS  iriMxIilii"  and  With  the  (Iraimiiii  iiia- 
nil  i<ni<t.  iif  Uii>  total  work  <i||H<iiiln<l  il 
Ii.l..  Hl«Klr|.'al  ■.iiKricy.  'I'loH'ry  >»■ 
llhal,  ir  iU  oslKriial   realstanni 


ii.i1  I. 


i.ii..riii>1   1 


of    t 


Inn,  the  avallahin  work  In 


ra 


current 


siderable  quantity  of  water  bemg  suddoBly  atopped, 
there  ia  at  once  a  sudden  inoroaie  ot  preaBure. 
which  is  sulHoient  to  lift  a  valve,  and  allow  a  smali 
quantity  of  water  to  pass  mto  the  reservoir  ot 
air-chamber.  This  air-chamber  refulataa  the 
action  of  the  flow  of  water  up  the  pipe  fromUie 
reaorvoir  iuat  oa  the  reaiatsoce  and  capacity  of 
tho  aocoudary  circuit  regulate  the  "eo^daij 
induction  current  when  the  pnmory  corrent  ir 
hmkon  The  action  ot  the  induction  coil  u 
very  well  illustrated  bf  the  action  ol  1'°  tydjao. 
lie  ram,  the  level  to  which  water  la  raised 
.«.rr.«>ondiDg   to  the  eleoUomoUve  farce  c 

cirouil.    Ju»t  as  in^  Uie^  ^J^:^^!  ^[ 


wiiunuary  o 


aakitig  ui 


of  tha  induction  currant 
:ae   the  electric  light,  it  is 


SCIENTIFIC  HEWS. 


""tn'Om  two  «y.toni«  oi  Blectrio  Ughtbg  to  wUch 
J»™    ...tMifc.  '.(  the   two  opponte  moUioaa  of 

Ti.tt  ftoorturoiTt  tha  wiU  lottor.bwM  in  the 


4  CCORDING  to  telegrams  rMelved.Hr.E. 
J\.  E.  Barnard,  of  Nashville,  Teonestee,  hss 
dincoTored  another  comet ;  but  the  newi,  ■> 
transmitted,  in  rather  controdiotory,  and  oven 
the  Dun  Eoht  Circular  makes  no  attempt  to  ti- 
lUin.  The  first  telegram  from  the  Smithlosisn 
nstitotion  was  dated  Sept.  21,  11  a.m.,  and 
stated  that  "  E.   E.  Barnard,  NnahTlUe,  Ten- 

nounoea  bright  comet  seven  forty-aii 
Aaoension  thirteen  Iwimty-eight  north.  Sally 
motion  three  dogreea  north-eaat."  The  Koood, 
also  from  the  Smilhaonian  Institution,  Sept.  21, 
sajB :—"  Comet  in  thirteen  twenty-eight 
north  three  forty-seven.  Daily  motion  thrn 
dflgreeB  norUi-east."  A  Beater's  telegram, 
■  ■    ■  "    hester,  N.Y.,  Sept.  32,  sajs :— '■  Th 

'.  the  Vniversity  here  has  received  ia- 
telligenco  from  NnshviUe,  Tennasaee,  etatiag 
that  on  tha  night  of  the  lOtb  inat.  a  new  tels- 
Bcopic  comet  was  discovered  there,  its  eitualisD 
being  three  dcj;Tee<i  north  of  Zeta  Virginia.  Tbc 
Professor  of  the  Universitj  on  the  rooming  nf 
the  20th  inst.  canght  aight  of  tho  long'-expeetij 
Enckc'a  comet  near  Beta  Aurigie." 

Although  the  meetings  of  the  Electrical  Con- 

..rsEB  are  not  open  to  reporters,  the  results  d 

the  deliberations  generally  leak  out,  ni  they  d« 

'    similar  caseM.     We  are  at  a  loss  to  know  wh; 

0  aittings  are  held,  ati  it  were,  in  canier-j  :  tnit 

0  give  the  following  results  of  the  discnmoi 

1  electrical  units  for  what  they  may  be  wortli. 
They  arc,   in  oil  probability,   correct,  bnt  ni 

licial  intimation  has  been  received.     The  ohn 

id  the  volt  will  retain  their  present  deB.nitiani 

rniaed  to  the  ninth  pocer  for  the  ohm  and  to  lbs 

ighth  for  the  volt—-"  henceforth  and  forever," 
_3  Sir  W.  Thomson  aayH.  The  unit  of  n- 
oistanoe  (the  ohm)  will  bo  represented  by  I 
column  of  meronty  o(  a  square  nullimiitre  sedioa 
at  tho  temperature  of  freeong  water,  ztto 
-  itigrade,  ;Vn  international  oonunisi-ion  will 
-.  appointed  to  determine  by  new  eaperimenti 
for  actual  practice  the  length  of  theailnmnd 
mercury  of  a  square  raillimi^trB  section  at  zero 
"  iperature  centigrade  which  will  represent  tlM 
je  of  the  ohm.  The  current  pcodnced  byft 
volt  in  an  ohm  will  be  called  an  ftrnpcre.  Ik 
ooulomb  will  be  given  to  the  quantity  o( 
electricity  which  is  deSned  by  the  ooaditionlhst 
an  MDprre  givea  a  ooulomb  per  second.  Tbt 
name  farad  will  be  given  to  the  capacity  definsi 
bv  ths  condition  that  a  ooulomb  in  a  fsxad  givsi 
a"  volt. 

The  Iron  and  Steel  Institute  will  meet  at  tht 
Inslitntion  of  Civil  Enginoera  in  London  oa 
October  11 — 11,  Sir  Henry  Beasemer,  president. 
The  IJiSt  of  papers  to  bo  read  ia  long,  and  lb> 
subjeott  are  of  suffioient  impffrtance  to  attract  a 
large  nimber  of  membeia,  and  probably  a  am^ 
aidei«ble  contingent  of  foreign  vuiitocB.  Sir  H. 
Bessemer  haa  been  appointed  president  of  *b 
iuflnentiol  oommittee  formed  for  the  reoeptica 
and  entertainment  of  the  tnembem  and  viaitos. 
We  have  received  tbe  syllabua  of  Andenoni 
College.  Glasgow,  which,  with  the  ayll>bns  rf 
the  Colle^  of  Scienoe  and  Arts,  mentioned  Isrt 
week,  shows  that  at  all  events  the  great  Sooiek 
city  il  welt  provided  with  the  meuia  of  inatnct- 
ing  the  rising  manhood  of  tbe  nation.  PopnlK 
evening  clawa  are  tbe  great  attrtuitioa  fu 
workeA,  and  we  are  pleased  to  learn  thU  fn  • 
fee  of  half  ■  cro'sii  eacH  course,  the  wo^maB 
or  tbe  student  can  attend  20  lectures  on  eitbst 
Natoial  Philoeophy,  by  Prof.  BLyth  ;  AnaUn? 
and  Fhyaiologv,  by  Prof.  A.  M.  Buchnnaa, 
Hade,  DT  Ur.  Colin  Brown  :  and  Chemistry,  ^ 
prof.  Dittmor.  The  1e«tnree  are  delivered  V 
Tossday,  Wednesday,  Thnnday,  snd  Fridi^ 
evenings,  so  that  the  searchi  r  after  knowledge 
can  obtiin  a  good  dc«l  at  a  rery  moderate  oat- 
lay,  eepfcialiy  as  the  half-crown  fee  includes 
the  lue  of  tbe  libnuy,  which  haa  some  S,DI)0 
Tolumes  of  wotks  on  ccience  and  giuieral  liteia- 


, ig  Yope; 

SatmaUets' Field  Clab  holding  theirs  on  the  W 
of  October,  when  Dr.  M.  C.  Coolce,  Dr.  H.  I. 
W'harton,  and  Messrs.  Worthingtoti  Smith,  and 
Ja»  English  will  *»u*t  as  rafereea  and  eoo- 
ductor?  The  YiKtohitv  Satmalista'  Union  will 
make  iheir  forsj  on  Frida*  and  8«turday  in  tk 
neighbouriiood  of  HamyaM. 
A  new  electric  wvtilvirjr  ^ht,  to  be  plaeri 


n.  SO,  lasi. 
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<]aSi>utbHMd,Maoqa&rieKaiboar.  Sjclne j,  was 
receoUyezUbited  bf  the  makon,  Massra.  Chsnoe 
Srocboo,  of  Binatn^ham.    It  is  a  tirat-order, 
diDptiii,  revoliiug  li){ht,    with     eUctrio    am, 
•Qd  will,  whea  erected  in   its  house,  form  the 
Bioit    powerful   ligbthoose  in  the  world — the 
nierKiDg  beam  from  the  apparatua  being  oalci 
lated   to  «ioeed  in  Imninous   iuMiuity  twel' 
aullion    oaadlw.      The  electtio    arc,    which 
Supplied  by  a  De  Ueritena  machine,  has  a  power 
Of  12,000  oandles,  the    machine  being  worked 
by  ui  0^  engine  of  S  h.p. 

Dr.  C.  W.  SiemeoB  and  Ur.  Boothbf ,  of  Kirk' 
CddT,  have  obtained  a  patent  for  an  oleotrioal 
method  of  working^ailway-brakeB  (ORG,  1881). 
The  brakes  are  worked  by  means  of  a  current 
from  a  dynamo  on  the  engine,  which  is  oon- 
vajed  to  other  maohineB  affixed  to  eaoh  oarriage. 
A  powerful  spring  is  used  to  put  the  bralcas  on, 
bat  the  "grip"  can  bo  inaroased  by  means  of 
the  ;oarreDt.  The  action  of  tbo  brake  is  anto- 
ititttic,  but  the  force  applied  to  the  blockii  in  the 
•rent  of  a  break  will  be  that  only  of  the  spring. 

Commander  King,  E..N.,  writes  from  Sear- 
borongh.  under  date  Sept.  2C:^"  While  waiting 
«S  Searborongb,  in  steamehip  Flanibaro'  (Jiitm, 
X  witnessed  a  very  large  meteor,  nearly  as  large 
M  the  moon.  It  shot  from  north  to  south,  and 
left  a  tail  of  yellow  fire  behind  it,  and  burst 
with  a  load  report ;  it  was  seen  at  Whitby,  also 
U  Filey." 

tl.  Pasteur  has  resolved  to  eontinue  his  re- 
aearches  into  the  means  of  preventing  diseases 
bjr  destroying  or  nnUifying  the  riralcntie  of  the 
Mmu,  and  U  abont  to  visit  the  Cordeanx 
utaaratto,  with  a  view  of  studying  yellow  fever, 
whioh  Iia  hopes  to  conquer  by  means  of  ino  cu- 

Tha  Observatory  of  the  Pic  da  HiiU  is  now 

£  laced  on  the  top  of  the  mountniu,  the  old 
nildingH  being  rotained  as  a  shelter  for  tra- 
Tellers.  The  altitnde  of  the  site  of  the  new 
building  U  not  ninch  less  than  D.OOOft.,  anil 
oocadonally  the  storms  are  bo  heavy  that  it  has 
been  deemed  necessary  to  erect  no  fewer  than 
aiz  lightning  conductors.  General  Naosouty, 
the  director,  is  taking  the  precaution  to  pro- 
Tl^on  it  for  mora  than  nix  months,  as  it  is 
taobable  that  the  paths  leading  to  it  will  be 
blocked  for  quite  that  time  by  masses  of  snow. 

It  is  atstod  that  Prof.  Gnthrie  has  snooeeded 
bi  piodnoing  a  blus-black  protecti\'e  sldn  or 
ooatiiig  on  polished  steel  bj  dipping  it  in  fused 
nitrate  of  potash.  Thti"bloom"  improves  the 
iippwrnnmi  of  the  metal,  and  the  coating  is  said 
"lo  iraw  wall. 

It  ie  intended  to  hold  in  Uanohester,  early  in 
tbft  enaoing  month,  a  preliminary  meeting  fur 
tliB  potpoae  of  forming  a  f^ommittee  representing 
flwuiteisttB  of  all  conoemed  in  the  present  state 
tf  the  Fatsnt  Laws.  Tbo  promoteia  propose, 
Bumgotiier  objects,  to  bold  publia  meetings 
«lth  uio  view  of  adopting  resolntious  and  send- 
hg  ont  petitions  sethng  forth  the  neoassity  for 
■  nsir  law  which  would  bo  alike  satistaotory  to 
atpitaliats,  inventors,  patentees,  and  patent 
■gmti.  It  is  desired  that  thequestion  of  Patent 
Iaw  ihoiUd  be  disauased  in  fuli,  so  that  Lanca- 
lUie  may  be  enlightenod  as  to  the  proposals  of 
t^  draft  biU  of  the  Sooiety  of  Arts,  which 
^ipanntly  is  intended  to  be  foroed  upon  the 
Wtemtion  of  Parliament,  wbatover  ocnme 
6u*aiiuiient  may  take  in  the  matter. 

It  baa  bcaa  fonnd  by  M.  de  Laccrda  that  per- 
kannnate  of  potash  is  very  efficacions  as  an 
tntwte  to  the  poison  of  snakes.    Ho  cip^- 


flie  Tciiu,  attm  t^B  poison,  and  the  ufliial  effects 
it  tha  latter  were  strikingly  olivinted.  In  one 
lorieB  of  eipenmeiits  the  poison  was  allowed 
time  to  take  -ome  effect  before  Chepermang^anate 
tolntion  was  injected,  the  dogs  showinaf  dilata- 
tion of  the  pupil,  respiratory  and  cardiac  dc- 
laugements,  muscular  contractions,  &c.  Two 
ortiiree  roinntes  after  the  anlidol«  was  given 
tbeae  troubles  disappeared,  and  after  15  to  a5 
UiiinteB  of  some  measnre  of  prostration,  the 
IITiiTrf'  would  be  able  tn  walk  and  even  run 
about,  and  recover  its  normal  aspect.  The  same 
dose  of  poison,  not  counteracted,  caused  death, 
more  or  less  rapidly. 

There  now  eiist,  in  several  towns,  notably  in 
iam,  and  iji  Slemphia,  in  America, 
■jitems  at  exhaustien  pipes  for  retuoval 


of  sewage,  ii.  Berlior,  diieotor  of  the  Lyons 
Sewage  and  Manure  Company,  has  been  aalhor- 
ised  to  try  suoh  a  system  in  Paris.  The  receiv- 
ing vessels  and  pumps  it  is  proposed  to  place  in 
the  sand-removing  works  of  Lerallois-Perret, 
An  iron  pipe  O'lAin.  in  diameter  will  entet  Paris 
from  this  by  the  galleries  of  the  great  collecting 
sewers  as  far  as  tbo  Place  do  la  Madeleine. 
Thence  a  number  of  seoondary  pipes  will  radiate 
in  the  sewers  of  the  Rne  de  Naples,  &a.,  and 
will  be  connected  with  the  waterclosets  of  the 
houses  included  in  the  experiment.  This  oon- 
naotion  of  closets  at  diif  drent  levels  is  one  of  the 
most  delicate  parts  of  the  problem.  M.  Berlier 
is  required  to  apply  the  system  to  a  popnlutlon 
of  3,000  inhabitants,  ani  the  proprietors'  assent 
must,  of  course,  be  gainod.  A  "soeict*  d'essai  " 
has  been  fonued  for  these  first  operations,  an 
to  study  the  passibility  of  applying  the  system 
in  Paris  on  a  large  scale. 

A  French  naval  doctor.  M.  Crorain,  has  lately 
made  important  eiplorations  in  the  northern 
ports  of  Houtb  Americs,  more  especially  in  the 
valley  of  the  Orinoco  aud  its  affluents.  Among 
other  facts  of  observation,  ho  states  that  the 
GuaraunoB,  at  the  delta  of  that  river,  take 
refuge  in  the  trees  when  the  delta  is  inundated. 
There  they  make  a  sort  of  dwelling  with  branohes 
and  olay.  Tho  women  light,  oo  a  small  piece  of 
floor,  the  firo  needed  for  cooking,  and  the 
traveller  on  the,  river  by  night  often  sees  with 
surprise  long  roirs  of  flames  at  a  considerable 
height  in  the  air.  Tho  GnarauDoa  dispose  of 
their  dead  by  hangins'  them  in  hammocks  in  the 
tops  of  trees.  Dr.  Crcvanx,  in  tho  course  of 
his  travels,  met  with  gcoplia^aus,  or  earth- 
eating  IribfS.  The  clay,  which  often  serves  lor 
their  food  whole  months,  sccm^  to  bs  a  mixture 
of  oxide  of  iron  and  some  organic  subatanoes. 
They  have  recourse  to  it  more  ospDcially  iu 
tuQcs  of  scarcity  ;  but,  SitrauKc  to  say,  there  are 
eager  gourmanoa  for  tho  substance,  individuals 
""  whom  tho  depraved  taste  beeomes  so  pro- 
uneed,  that  they  may  be  seen  tearing  piucps 
of  ferruginous  clay  from  huts  made  of  it,  aud 
putting  them  in  their  muuths. 

A  new  electrical  journal,  which  has  lately  ap- 
peared in  Paris,  Zr^.tfoNi/nirO^nif  i&  r/.Vw(r.ri(.i, 
makes  the  fifth  on  that  subject  now  published  in 
France,  the  others  being,  in  order  of  date, 
rElcctricitl,  La  Li'mHec  EKctriquc,  Lc  Ca:  el 
C EUi^triciti,  and  C EUctrit-ica. 

A  method  oF  determininir  tho  density  of  steel 
in  fusion,  devised  by  M.  Putroucbewski  (of  the 
RnaHLan  Physico-cbemioal  Society)  consists  in 
pushing  the  orifice  of  a  pDrcetain  tube  into  the 
metal  to  a  knoim  depth,  aud  compressing  tlie  air 
till  it  begins  to  rise  in  bubbles  to  tho  surface. 
At  this  moment  tho  uxceas  (measured  with  a 
manometer)  of  the  air-pressure  in  the  tube  over 
atmospberio  pressure,  bslouucs  the  column  of 
melted  metal  equal  to  the  length  of  tube  im- 
mersed. The  experiment  wasmade  at  a  cannon- 
manufactory  at  Perm.  The  density  obtained 
was  abont  8-0.1,  which  is  _notably  greater  than 
that  of  solid  steel. 

Dr.  Fran9ois-Franck  describes,  in  the  Jeuras/ 
di  Fhyti'/ut,  several  rapid  smd  inexpensive  methods 
of  getting  transparent  designs  suitable  for  pro- 
jections. One  (already  known)  is  to  traoe  the 
design  with  a  pencU  on  ground-glass  and  fix 
with  turpentine  varnish.  A  second  consists  in 
tracing  onathin  gelatine  plate  with  a  fLne-pointed 
needle,  tbo  drawing  previously  traced  on  paper, 
the  lines  being  afterwards  made  opaque  by 
passing  a  dry  black  or  red  powder  over  the  eur- 
faoe.  Any  colours  must  be  applied  in  very  fine 
layers.  Tha  gelatine  plate  is  afterwards  inclosed 
between  two  plates  of  thin  glass.  A  third 
method  consists  in  drawing  on  a  glasi-plate 
smoked  with  a  candle- flame,  and  filing  the  lamp- 
black with  ordinary  photographic  varnish  diluted 
with  spirit. 

Instead  of  the  crude  method,  still  common  in 
Sicily,  of  roasting  sulphur  ore  in  stacks,  or 
cnliariiii,  to  extract  the  sulphur,  UM.  de  \a. 
Tour  du  Brouil  have  lately  adopted  the  practice 
of  treating  tie  ore  witli  water  which  has  its 
hoiling-point  raised  by  presenoo  of  a  salt— viii., 
chloride  of  calcium  (110  per  cent.).  There  arc 
tvo  rectangular  boilers,  heated  alternately. 
While  liquation  in  going  on  in  one  (durisg  two 
hours)  tbo  other  in  charged  afresh,  and  the  work 
thus  proceeds  without  interruption.  The  expense 
it  extraction  is  mncb  reduced,  the  extraction  is 
;ery  complete,  the  sulphur  produced  is  nearly 
pure,  and  the  work  may  ba  oamDd  ou  all  the 


yearround,  whereasatpresent  Italianlawallows 
of  the  process  with  calaironiaaly  from  the  end  of 
June  till  the  loth  of  February,  on  account  of 
sulphurous  acid  given  off. 

Experiments  have  been  lately  made  by  SI. 
Gaiffe,  with  a  view  to  find  the  best  way  of  pro- 
ducing magnets  of  cobalt  and  nickel.  Very  hard 
pieces  of  these  metals  were  obtained  by  the 
electrochemical  method,  and  ei^aal-sized  bars  were 
magnetised,  some  in  the  hard  state,  othersafter 
annealing,  others  after  annealing  and  forging. 
The  deflections  of  tho  magnetometer,  observed 
at  once,  and  also  3G  and  72  hours  after  magnetis- 
ing, are  tabulated  ^Cuui^fis  Ihndiis),  and  show 
how  thoea  metals,  and  especially  cobalt,  may 
acquire  a  comparatively  great  ooaroitivo  force, 
where  pore  iron,  got  by  the  same  means,  and 
similarly  treated,  gives  inappreciable  deflections. 
The  order  of  increasing  Reflections  is  that  of 
difierent  treatment  above  given,  the  annealed 
and  forged  bars  deflecting  most.  One  of  these 
bars  (cobalt)  produced  a  di-fleotion  of  14-45"  im- 
mediately after  magnetising,  and  otter  7'2  hours, 
the  iisfleotion  was  13'30°. 


them  a  certain  elasticity.  These  wbeus  are 
made  of  the  best  ashwood.  The  spokes,  after 
cutting,  are  stoamed  and  bent  in  iron  presses, 
tlien  dried  at  a  moderate  temjioratnre.  The 
curvature  ia  made  difiorent,  aucording  to  the 
carriage  and  load ;  it  is  least  iu  the  middle. 
Bpsoial  modes  of  connection  with  felloe  aid  tire 
are  adopted,  giving  great  strength  and  dura- 
bility, and  aliowing'of  old  or  damaged  spokes 
being  removed,  and  good  ones  substituted.  The 
system  is  patented  in  Germany. 

Tho  section  for  Wood-Iudu.ttrjr  of  tho  Tech- 
nological Gowerbe  Museum,  in  Vienna,  proposes 
intumationitl  competition,  from  Dec.  1,  ISSl, 
.Vpril  1,  1SS2,  in  technical  novoltius  in  pto- 
iudlXtyaoiiiiil-farniliiit.  Applications  maybe 
made  up  to  Nov.  1.  All  ohjeufa  sent  for  com- 
ion  will  bo  exhibited  in  the  muieum. 
rings  and  models  are  excluded.  For  reward 
-_  .neritorious  work,  the  Lower  Austrian 
Gewerbevereiu  provides  ten  silver  and  twenty 
bronze  medals. 
According  to  a  recent  official  document,  there 
■0  at  present,  distri  juted  o  rer  the  globe,  nearly 
four  thousand  manufactories  of  paper,  in  which 
are  treated  rags,  straw,  wood,  jute,  &g.  Besides 
these  papers,  the  product  of  European  civilisa- 
tion, there  are  those  mode  of  rice,  of  which 
China  and  Japan  ai:e  the  great  produoaia. 
All  these  works  together  produce  a  quantity  of 
paper  estimated  at  nearly  a  milliard  tulo- 
grammes  a  year.  This  figure  represents  a  sur- 
faoe  of  forty  milliards  of  sqaat«  metres,  nearly 
that  of  Switzerland  or  Denmark.  Books  and 
journals  take  about  ono-balf  of  this  quantity. 
The  paper  used  for  jnumols  alone  lepreseats  a 
surface  exactly  double  that  of  Paris,  within  its 
present  limits.  Xext  come,  as  large  consumers 
of  paper,  governments,  schools,  commerce,  and 
industry.  An  uuthropolugint,  it  is  known,  has 
proposed  to  coll  the  present  the  age  of  paper,  aa 
we   speak  of  the  pa^t  ages  of  polished  stone, 

The  mnnnfactnro  of  beer  in  France  appears  to 

I  increasing-  eonsiderably.    Thus,  while  in  the 

ten  years  1830-10,  the  average  production  was 

3, 477, 70S  hectolitres,  or  lO'ol  litres  per  head  of 

the    population ;    the  average  for   the  period 

1S70-80  is  7,21J,857h.,  or  2228  litres  per  head. 

Last  year  the  amount  was  over  eight  million 

hectolitres.      The  exportation    is  trifling:  the 

rage  for  1870-80  was  38,G.iO  hectolilies.    On 

o3ier  hand,  importation,  which  in  IB30-40 

only  l|77l  hsotolitres  (annual  average)  has 

been,  in  the  lust  decaJo,  213,201  hectolitres. 


, _,.„ cheap   ArgnuJ   liuuaen,  which 

s  well  adapted  (or  Keuera!  luboratory  work,  and 
till  be  found  handy  inmarya  slinp.  Tho  flima 
s  shorter  and  highcc  in  temp.-rjturo  thsn  the 
itdinarr  form  o(  correipondini;  liie,  siid  is  tree 
.rom  Bmell.  The  air-supply  is  self -ad  justing,  ou 
the  principle  of  the  Bolid-llunto  human,  but  Iho 
Argaud  JJunson  ii  readily  converted  iiito  the 
oriUnary  form  by  stopping  up  (ba  cintre  air-way. 
TTie  new  burner  Is  made  in  two  form!,  with  and 
without  a  tripod,  at  corr'aprmliuj  dineroncos  in 
price ;  but  eilher  is  cheap,  and  both  will  ba  loniKl 
very  usefuL 
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LETTEBS  TO  THE   EDITOE. 


i^Ul  BB^stek*  to  WI 


-...«  than  what  arBrbodT  dota, 
V  villi  (hii  litU*  pittuoB  ol  hit, 
Oi*  vhole  bodr  at  phrrioki :  •  Tlv 
HTBalauw  derira  Hub  Ki^aml." 


OBDBB  OF  BSiaHTNB&S  OF  STASS. 
[192*9.1—1  THlsr  "F.R.A.3."  (letter  HWfil. 
p.  946)  lor  hia  cooitesy.  I  tliiiik,  hotievet,  Uut 
ba  haa  not  tiattty  apprBbBiided  the  natnie  of  m; 
laqnail :  I  did  not  mean  photomettis  oburratioiis 
at  tbe  different  «tan  in  thu  Plough  so  much  U  de- 

Itardl J  ramind  one  to  ftble  uud  learaed  tliat  tiro 
at«n  niMj  be  of  the  dime  mugnitudo,  and  jet  one 
be  brightor  than  the  other. 

Hie  toUowiajt  ue  the  ptincipal  detenniiutiaiiB  I 
' 1,  able  to  find:— 


Tba  eatinutioiu  in  ths  first  column   are  taken 
XfMBtheliitueordingto  the  "  photometria  "  icale 

K-  ren  in  th«  "  Oatlinea  "  ;  the  Bnoch  seems  1B37. 
1860,  Henobal  stated  r|  to  be  the  brightett :  the 
■nbdtriBini  ihowa  thin.  The  second  column  ia 
tabn  fnin  a  letter  printed  in  the  third  volume  at 
Homboidfa^iConiuM":  tha  detarminatians  ware 
made  betwam  IB<2  and  IBfiO.  Aa  to  tha  third,  it 
ia  difficult  to  tell  to  trAnt  period  the  magnitodae 
■aroi  in  Otoonbiidge  refer  (or  wfaeUier,  indeed, 
Bun  are  not  Flamataed't);  tba  fonith  Ubouia 
vndtf  a  ■■■■***■■  divdnnta^B — tha  magnitodaa  ma^ 
be  tme  tor  any  pcsiod  batwen  1»5  and  1S61 
(some  are  taken  tiom  B.  A.  C,  bat  differ  ilightl; 
tromthoae  giren  from  the  same  l^Hr.BudBf). 
The  following  ii  a  table  of  ths  magnitndat  as  >s- 
Edgned  bj  thato  anthaiitiu  :— 


Hi.  (Bailej).  {   Groom.   |  TainalL 


X  cannot  And  e  in  Yamall.  Arselander  gires  3*4 
M  magnitude  of  S.  Sufficient  hat  beeu  stated  to 
lodiaata  tha  pontprion  which  eilsta:  another  matler 
may  be  added.  6ir  J.  Henchel  eaten,  in  the  table 
efTariabte*taTiin**OatUuei,"uiiaaduasvariabIe^ 
«Dd  aMiitna  limits  of  Tariabili^  in  the  case  of  « 
1-6—2,  of  n  1-5—2,  and  of  J  2—2-5 ;  in  the  latter— 
and  also  by  omittmg  i—hc  tmtradittt  hia  labia  at 
tluaid. 

The  following  table  i>  a  selection  fiom  my  own 
Urti:  itgiTea"nieoeatiDna'|only:  weak--'^'   -' 


It  will  be  Ken  that  these  lieta  iodicate  that  all 
the  stars  in  the  Plough  are  variable  :  con&rmatic 
woald  bo  desirable.  I  have  carofnllf  c^icluded 
tists  made  when  the  atmosphsre  was  hazy  :  do  oue 
not  accuBtomed  can  tell  how  many  films  flottt  about 
the  tky — even  when  beautiful  and  apparently  clear 
— which  rendoc  this  sort  of  obserTalion  impoiaible; 
I  have  trBc|nently  detected  their  presence  solely  by 
the  tait-flickerlag  of  certain  Etirs  hero  and  tbcre 
about  the  sky,  when  all  tho  rest  n-ure  thining 
iteadiiy. 

Taking  all  thsUsti,  into  account,  and  also  my  im- 
preatiDni  Tsoeired  from  time  to  tiine,  I  caunot  bat 
conjecture  that  alt  these  giars  are  Tariable ;  that 
the  [isriod  at  i  is  perhaps  H"  years ;  that  o  is  iu- 
ersasing  in  brigbtiieM  lim  Dunkin's  "Midnitcht 
Sky"),  and  that  it  ia  subject  to  irry  sliKbt  THiia- 
tious  of  brilUiincy  1  thatapirallplism  oiiita  liatweaD 
a  aod  a,  Bud  'I  nud  Z,  they  appearing  to  inereisB 
and  dimlniah  in  pairs;  and  tliat  the  periods  and 
rates  of  increase  and  decreats  of  all— but  most 
markedly  in  the  ease  of  7— are  lubjeot  to  irregu- 

WUl  "  Dablinieniis  "  inform  a*  ai  to  tha  relatjon 
of  Q.  H.  Darwia'i  theory  to  M.  liUpIica'i  nebular 
hypothesis ': 

I  wUl  remind  "  W.  G.  P,"  that  y^Ui  and  Qiienei 
is  the  best  quarter  to  which  to  send  an  inquiry  aa 
to  the  source  of  a  quotation.  It  will  be  ioserted 
under  bead  of  "  Aathora'  Wanted,"  and  aniwenid 
'spaedilj- ;  and,  nUo,  advise  "  J.  C.  S."  to  road  the 
chapter  bearing  on  "ETolntion"  in  Hooker's 
"  Primer  of  Botany," 

I  have  somathiug  to  say  about  a  Cassiopcciir  and 
I  Orionis,  but  nil!  commuuicatoit  someo'.hei  time. 
"F,H.A.S."  will  muoh  oblige  by  aiyiuR  what 
Schoafald  and  Prof.  Pickering  say  about  the  stars 
of  Ursa  Hnjor.  They  clearly  betOD)(to  this  latter 's 
third-class,  bnt  his  essay  itself  I  have  not  seen. 

There  wbtb  a  few  miiprinla  in  my  former  letter, 
all  triBing  but  the  laat — the  printing  ol  my  anr- 
name  "Senniog." 

S.  Ualtland  Bated  aemmlU. 


BVOLUriOM  OF  aonUIBNSTTBABILIT'E' 
OF  UOTIONS. 

[19250.]- Foa  the  paragraph  of  letter  19'2U  be- 
nnning  with  the  worjs  "And  the  mediam  after 
that  time,"  Ac,  it  will  be  more  correct  to  read. 
And  the  medium  and  pertorbationa  togelScr  will 
leave  the  major  axis  invariable.    Therefore,   ~~~ 


covered  by  means  of  the  sped-il  perturbatioas  if  its 
effeot  were  sufOciently  great  to  become  sensible  in 
a  very  few  revolations,  wheu  tbo  obaervations  are 
freed  from  the  perturbatioas,  as  ti  tha  cuse  ia 
Bnoke'aoomet-  W.  O.  B. 

8iaVAZ.-WHISTt.BS  FOB  8HIFS-SBBF- 
SBA  aOOMOINa-TO  "F.E.A.S."— TBI- 
(J70I.es. 


imploy  any  system 


any  syitem  of  sound  signaUing,  although 
places  it  is  done  with  beuell dat  results,  as, 
for  inatance,  in  New  York  harbour,  where  one  of 
the  innumerable  small  steamers  give*  one  or  two 
blasta  on  her  whistle  according  aa  she  ia  about  to 
port  or  starboard  her  helm.  "Saul  Itymaa"  is 
act  light  in  saying  that  "fogi  eiercise  a  most 
peCuliM  eiteot  on  sound."  I  have  heard  many 
tailon  say  that  fog  deadens  tbo  aonnd  of  whiatloa, 
but  it  depends  on  whether  the  fog  is  homogeneooa 
or  not.  Fo^  does  not  deaden  the  sound  any  more 
than  clear  air,  and  the  conditions  miy  be  such  that 
a  whistle  will  not  be  beard  as  (or  on  a  clear  day  as 
on  a  day  when  there  is  couiiderablefog.     It  would, 

Esrhaps,  not  be  difficult  to  signal  the  oourse  if  one 
ad  wbistles  of  two  (or  more;  notes,  but  even  when 
thiais  done,  there  still  remains  the  fruitful  sauroe  of 
error  arieiDg  from  direction— bliudnsu,  or  deafness. 
Uy  axperiencB  in  fogs  at  sea  is  that  very  many 
p«>plo  cannot  tall  from  which  direction  a  aoand  la 
proceeding,  when  they  have  nothing  but  the  sound 
to  guide  them,  asless  the  vessel  is  near.  I  have 
the  direetian  of  a  veaael  mistaken,  ao  that  the 


to  that  from  wsioh  she  was  eipected.  This  evil 
would  of  Eoaise  be  tcdueed  to  a  minimum  if  all 
vessels  weald  only  go  alowly  through  a  fog. 

The  appaiatoa  desaribed  in  latter  19236,  p.  66,  is 
only  a  modifloation  of  IJir  William  Thomson's,  and 


aeama  to  be  rather  more  onmbeiaoma,  and  as  lbs 
writer  of  tbe  abora  letter  does  not  apparently  know 
the  other  form,  I  will  dworiba  it.  A  glan  tube 
about  iin.  bore  and  2tt.  long,  Nklad  at  thaappo 
end,  and  coated  intematly  irith  a  nWer  aalL  a  fco. 
tacled  by  a  braas  tuba,  wbioh  li  attached  to  aiNl 
of  piano  wire  and  weighted.  On  being  lowend 
into  Ihe  water  tbe  air  lu  the  tabs  is  oompresRd, 
and  where  tho  water  onteta  Uu- tuba  ia  whitened  by 
tho  formitiiMiof  silver  chloride.  The  glaastnbeit 
tbca  dravi-d  ont  of  its  case  and  laid  agaiut  a 
graduated  rule  and  the  dafiUi  of  the  watn  ii  nad 
ofE.  I  can  peraoaaUy  testify  to  tba  eaaa  wiH 
which  Boundinga  ol  even  mom  than  100  faflumi 
can  be  takeu  from  a  ataamer  at  fnll  speed.    Ibos 

"wiU  "plRA.S.'^ptoai'wrn  to!^7  «63.l,p. 
il  ?  I  understand  precesaioa  to  bs  a  rMnU  of  at 
earth's  polar  compression. 

I  certainly  regret  having  written  soma  a<  Istti 
1^^,  page  64.  It  never  OMnrred  to  ma  tkt 
"  Sunlight "  might  have  attiihnted  an  '■"■rmwHr 
action  to  centnfngol  foroa,  al  "3.  "RJ^  QfUm 
102-29,  page  C5)  points  out,  Fecbap*  t  onokt  ■! 
to  have  said  iu  paragraph  3  that  the  raadt  «■• 
bad.  I  uneonuHonsly  eompare  roada  witli  & 
aaphalte  roudt  Id  my  own  neighbourhood.  Ism 
glad  to  see  that  '-T.  F."  is  givmg  as  somehiati; 
they  cannot  hut  be  useful  fromono  witb  so  widtts 
experience  of  tricycles  oa  hia 

■'  Snnliebt"  (letter  19228)  Is  right  as  to  the  duii 
on  Singer'atricyalas.  I  don't  like  the  cogwbetbbi 
Mr.  Steel's  tricycle  {letter  19227).  but  oUtencin  I 
sec  nothing  to  Bnd  fault  with.  Why  should  tiA 
cbaLU9  be  used,  and  Oaa  wheel  be  speeded  up  sod 
tbeother  down,  eupposing  there  to  be  two  whteb 
of  about  40in,  ?     1  don't  know. 

A  great  defect  to  be  seen  In  most  tticyctes  ii  tlisl 
it  the  rider  gets  over  the  treadles  aomethinggMS 
wrong.  For  instancs,  in  Mr.  Steel's  mainline,  the 
treadles  are  in  front  o(  the  axle  of  the  driver  ud 
the  steering  wheal  behind ;  oonaaquentlj  when  Mr. 
Steel  ia  in  the  beat  poaition  the  thing  won't  stear. 
The  treadliis  oonld  juat  as  well  have  been  a  foot 
farther  back.  PftngitL 

ISPBOTBS  OOUBIMATIOH  I^THS. 

119252.]—  The  lathe  hara  illuatratad  and  ds- 
onbod  has  been  recently  patented  by  myaalt,  sod 
as  beeu  deaigaed  to  include  in  one  appartlai, 
when  completely  carried  out,  a  sorew-enttini; 
lathe,  a  shaping  machine,  complete  in  all  actiaiii, 
and  a  vertii^  truvBising- drill ;  to  which  may  bt 
added  a  fret  sawiug- machine,  and  arrangemect  In 
ths  production  of  ornamental  work  by  drilla  aad 
cnttcre,  and  also  the  production  of  pattema  aimilii 
I  those  turned  out  by  tbe  Rcometnc  chock, 
Tho  pointa  of  departora  from  any  usual  foim  oi 
scrow-cnitiog  lathe  consist  in  some  alight  modiE- 
caUons  of  tbe  slide-rest,  whereby  the  lower  01 
cross  slide  ma^  be  ohkI  aa  the  working-slide  of  a 
shaping  maobme,  and  the  appar  alida  be  wit  TSiti- 
MII7  BO  aa  to  form  the  head  and  tool-holdsr ;  |kt 
light-hand  latha-standaid  ii  also  morad  now 
linle  distance  from  ths  ntoal  position,  so  tlttl  il 
lay  Eive  support  to  thatable-canying  woAmite 
le  s£aping-machioe. 

The  attaohmeat,  B  B,  Fig.  2,  eonsisb  of  a  teria 
of  wheels,  CDE,  gearmg  into  each  dOim'.VBm 
are  made  with  long  boisaa,  of  which  C  and  J>  are 
bored  through  the  eeutre.  and  all  are  carried  ia  t 
frame,  which  can  bo  readily  flied  to  the  sUde-iMt 
■addle,  the  wlieeta  C  or  D  are  actuated  by  a  shaft 
A  A,  between  the  lathe  >  centres,  and  the  sh^  k 
provided  with  a  long  key-way.  and  I*  drirea  h 
thelatlie;  the  wheel  £  is  Sited  vrith -'' 

byprel 


and  j«  drirea  1|T 
vrith  an  adjBsnbk 
•bapar  dinct,  W 


tha  Tsrtioal  slatted  roMilg- 

.  ^ ug  a  qoiek  return  Mtioaii) 

[c  by  tha  eonneollag-bar  O,  whish  aetnslta 
,ctet  H,  fixed  to  the  slide,  and  etzrieatlis 
up|)er  slide  T  of  the  slide -rest  in  a  vertisal  poii&D: 
">e  top  plate  of  this  elido  ia  bore  ahowa  aa  fltlad 
itb  a  hinge-plate,  J,  to  dear  the  tool  on  tbe  re- 

--1I  drill.  L  L,  with  bevel  gear,  K  K,  and  adjnit- 

able  feed,  M.,  from  the  rockiug-bor  and  crank-pin. 

F.     'ibis  part  of  the  apparatua  is  shown  in  Fig.  \ 

turned  to  the  front,  and  with  the  wheel  C  betwen 

~  e  centres  of  the  lathe,  so  as  to  bring  the  drill 

lUout  over  the  table  N  N  ;  this  table  uadjastsd 

height  by  the  nut  P.    A  sielf-acting'  traveniiig- 

Bd  for  the  slotting -machine  and  drul  la  obtaioed 

from  the  leading  screw  by  Siting  a  wiper  or  sector- 
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■NeUBH  mOHUno  AHS  W0IIIJ>  or  BOODiaB:  Ho.  Ml, 


1  on  tke  mandnl  wiQi  reqmnta  ipoBduig,  b7 
baiiM-TrbMli  A,  otiatilu  feed  o«n  alio  ba 
lg*a  frain   the   luwd    tmTusng  utton    Q, 


t  foi  frat-4awiiig, 

o  th«  rookinK-bu',  tw 

r  Ma  8  nuij  ba  tdjiuted  to  attet^  Um  u« 
tiinmb>H>Tew  U,  a  tUfaiut  woik-tabla  T  la 
■d  oa  tha  lUda-ntt  It  trill  b«  obasrrttd  th»t 
inick  and  >Ia«  ceai  of  tha  laiha-bwd  itogk 
Mm  ntiliwd  in  alT  th«u  oomUomtioiu. 
lay  otsl  Uttar  I  aluU  datcriba  Mme  lUnpUa- 
n,  and  alu  additioni  for  omamantal  voik, 

J.  A.  ArautroBf. 
Mtcomba-park,  Blackheath,  Sept.  11. 

ras  FusiFiaATioir  of  ooAi.-aA8. 

)2530— Thi  lubject  of  gai-pBriSeadon  ii  itill 
itt«T  of  greftt  intaiut,  both  to  tbe  eai-maker 
totbegu-conaiuneT — to  the  formot  bsoaiue  ba 
1  nian7  caiea  alieadf  oompalled  to  aSaot  a 
■in  dagne  at  ponty,  or  u  sipecting  to  bo  i 
,_ii.j    — a  ..  .i,  i,^_  I IB  na   baa 


palled,  and  t 


tha  lattai  baouua  li 


laitaton  that  impim  gu  ia  neithsT  good 

•altb  nor  eotnforC. 

many  laRB  diatiiota  the  gat,  aiiapplied,  Iil  — 

grata  high  degree  of  parity  compuKl  to  what 

w  bn  yaafi  ago,  or  to  irhM  it  uoir  ii  In  many 

m  whM  the  moat  raoant  aolphm  lagiilation 

MtyataitMidad. 

MMtiapwt  pnetioalffiflamut  batman  gM 


containing  10  to  50  Brainaol  inlphur  per  lOOenbiii 
feat,  and  gaa  ooBtuiiiBg  onlr  6  to  10  gnini  in  the 
aama  Tolnne ;  tot  theca  oaaM  little  Aoabt  Uiat  n> 
oontalnittg  10,  or  avan  30,  anina  of  aniphnr  whan 
bnmad  in  bM^-TaatUkted  araitmatin,  i*  par- 
oaptibla  to  the  wiam.  whoaai  it  ia  highly  donbHal 
I  can  detoct  tha 


n  16  graini,  by  taita 


lighting  agent* ;  but  it  ia 
•atufastoiy  to  nn'etbat  toarvTtTalof  tharagena- 
latiTS  lyatom  in  u-ia-1ightinB  (ftrat  naad  by  Bow- 
ditdi)  haa  in  tha  bandi  of  T,  Siemsn*  thoira  Imw 
the  prodncta  of  eombiution  can  ba  atiliaad,  and 
aftttwaida  remoTed  to  a  point  when  they  can  no 
loDser  ba  impleaaant. 

The  aniphux  wtunh  hai  Moaad  the  moat  aolioltnde 
lain  thafonnof  cubondiinlpbida,  and i* otdioarily 
tarmad  aalphnri  other  than  anlphontted  hydrogen, 
which  latter  Impnii^  hai  baen  prohibited  from  an 
early  period  in  gat>making,  and  ii  piaotioally 
abaoit  from  tbe  gat  of  all  eoniitries. 

Saran  to  tan  gteini  par  100  enhie  teat  of  lalphnr, 
other  than  mlphnrattad  hydn^co,  may  betaken  a* 
tha  tjp«  of  the  beat  pnrifled  gai,  though  there  are 
■ome  oaaat  wheta  a  iUghtly  lower  amonnt  ii 
obtained. 

Titem  are  three  impnritiea  which  are  the  inbjeot 
of  modem  lagiilation;— 

m  Bnlphnrattad  hydrogen,  which  mtut  ba 
enfiratrahanl. 

(S)  iaoMoia,  lAIek  mait  be  below  »  ewWn 


1.  averaging  abont  fonr  fa>  flTa  graioa  per 
100  cnbio  feet. 

(3)  Bnlphur  other  than  Bulphnrettad  hydrogeo 
whidi  maat  be  kept  below  a  certain  maximnm 
(15  to  30  grains  S  per  100  cahio  (eet).  Thie 
loim  of  aolphur  ia  practiiwlly  c&ibon  diaolphide, 
for  thongt  there  ia  a  small  amount  of  salpbar  in 
ooal-gai  iu  unknown  forma,  ranging  from  4  to  10' 
gmlnt,  there  are  do  ge&eiiUIylniown  meana  of 
faaoUng  tkeee  obeoira  fonni  of  aalphnr  br  *mj 
pnrifloKMiy  proceaa,  and  aa  there  ie  a  parfeetly- 
daflnitaand  wdl-ondarttcod  Mooeia f or remorinc 
eaibca  dimlpbide,  the  legialation  tot  foimi  e3 
nlpbir  other  than  ealphnrKteil  hydrogen  oleady 
aim  at  tha  carbon  dienlphida ;  though  at  the  time 
when  tha  agitation  Brit  aroeein  reipeet  of  inlphnr, 
Biere  waa  no  edentiflc  atidenae  ai  to  the  mansat  in 
vUeh  Ihia  inlphnr  waa  combined. 

There  ie  another  impori^  whidi  ie  only  of  diraet 


■  another  impori^  whidi 

IS  to  the  gae-maJnr— Til 


Qic  iutareit  in  this  body 

both  of  two  " ' 

1st.  As 


if  economy,  where  tha 


Imple  a 

gain  in  iUnminating  power  exceedi  the  cost  of  n 
moving  the  aarboDia  add. 

Znd.  Ai  a  matter  of  necamity,  where  the  eztno- 
tlon  of  carbon  dienlphide  is  deilred,  the  removal  of 
the  caibonio  acid  uott  be  Ant  effeetad. 


Him  can  be  little  donbt  that  the  degree  of 
tampatatnis  amployed  in  the  carbonisation  of  eoal 
naa  a  oieat  fnfloaaoa  on  the  amount  of  tha  oarinn 
Anl^&da.  OoalwMdtrtflw  temiinaUL'nawitei 


go 


SNQUSH  USOHAmO  AND  WOBID  07  BGIENOB:  No.  862. 


Sept.  S 


emptofed  in  itoo  retorts  yields  a,  gai  EODtainiDK 
from  16  to  20  graiua  of  sulphai  athar  thua  auV- 
phiiTstt«d  liydrogen  vill,  wbsn  ouboniied  &t  tba 
tetDBenLlurs  uaeit  with  clay  retorti,  ccntoiu  u 
mach  u  40  to  60  gr&ios  ;  bat  ths  retart-hDQBi 
■being  a,  vary  important  point  in  the  ecoDomy  ol  s 
gssworke,  Uib  trifliag  ezpenRS  attached  to  thi 
removal  of  the  oorbou  ditulpbida  ho*  no  veight  ic 
conrideratioQi  u  to  wliat  tempwatura  shall  ba 
«mptoyi!d  for  carbonijiatiou. 

IB  is  vary  necessary  thiit  no  air  ahaald  bs  dr&mi 
ap  the  ascension  pipes,  or  throngb  the  holes  or 
oiaaln  in  the  aidsa  of  the  retorti,  by  exoewTS 
Tocaam.  tor  oiygan  hoi  a,  most  dishitiiing'  ftrti  n winii 
<as  those  ponfian.  used  tor  abstnetion.  of  oubcn 
djmlpbide,  and  ooiuequeiitLy  it  is  nuMt  ln^ortuit 
that  It  should  be  abseut. 
Ta»  iMwusiBsaa  of  titb  QuAt.iTT  of  Cou.  o;> 

THI   IHFUlimS  OF   COIL-G^- 

Tin  luJam  of  thaooal  osed  has,  it  is  almost  Deed- 
Im  to  say,  a  closa  connoatfon  with  the  extent  of 
the  impurities  in  tlie  gig  it  yioldi.  Soma  coals 
contain  a,  largo  quautitj-  of  sulphur,  and,  what  is 
worse,  a  cnniidarable  percentage  of  bjgiosonpic 
moisture  wliich  raaohes.  in  some  eases  coming 
■within  Uia  anthor's  aioeriedce,  an  amount  equal  to 
II  per  lant.  at  212^  F.  Such  coals  are  generally 
the  driest  in  appearnnoe,  nnd  it  very  often  happens 
that  coal,  to  all  appaarince  7ery  wet,  loses  lees 
than  6  per  cent.  o(  ivatar  at  212°.  Appsanuiae  is 
so  guide  in  this  matter  of  hygrascopiomoistiira,  for 
nothjag  short  of  a  chemical  detenmoatimL  is  of 
Talne  as  to  the  amount  of  moisture  in  a  uoiple  of 


raoiitnra  upon  the  impurities  at  cool'gu,  tho 
lowing  ca^es  may  be  cited  :— 

Orduiary  Newcastle  coal  yields  a  gas  containing 
12  grains  of  cirbuuic  acid  and  10  grains  of  anl- 
phurotted  hydrogen  per  cubic  foot,    the  hygio- 


erhaps,  exceeding  2  per  cent. 
at  212". 

A  sample  of  cool  with  10  .^  per  cent,  miistura  at 
S12°  gave  a  (^  containing  30  2  grainn  carbnttic 
add  and   12'a  gruins  sulphuretted  hydrogen  per 

Another  coal  containing  fl'O  per  cent,  moistare 
at  212'.  gavii  a  gis  with  Itj  gnius  oArbonio  acid, 
and  12-6  grains  sulpburettod  hydrogon  per  cubic 
foot. 

When  it  is  underatmd  that  plant,  which  raay  be 
Bnfficient  (or  gas  coFitiiiiiiug  12  praina  carbonic  aoid, 
would  ba  attogsthur  iuiidi>4uate  for  ffat  containing 
30  grains,  the  importnnoe  of  this  snbjeot  <rf 
moistnrs  in  coal  "ill  bo  appreciated. 

Thsre  ue  many  c-tio;  where  proximity 


>  in  the 


la  of  coal  outweighs  ol!  connderationi  of 
quality  ;  but  when  pssaible,  Iha  impuiitiea  in  t 
gaa  yielded  by  a  osol  should  be  a  factor  in  its  aeli 

Ceoktm,  LoDdoo,  E.         L»wia  T.  Wclrkt. 

(To  is  eonfiaae^. 

TBICTOIiBS. 

[10254.1— Aht  person  about  to  pnrchaMttriqrele 
UDstbe  m  a  gloriooa  state  of  mdocision  it  he  is 
inclined  to  be  guided   by  the  diverse  opinioDi  of 

"  Sunlirfit."  "  T.  F.,"  and  myself. 

"T.  F."  advocitea  large  wheols;  "Snalight" 
laTonrs  small  ones  speoded  up;  1  have  raoam- 

mended  medium- sized  ones  geared  leret. 

The  fast  of  the  matter  is  each  kind  is  best  under 
<iaTtain  oonditiDns.  A  large  wheel  gets  over  in- 
equalities smoolber,  takes  longer  cranks  to  propel 
it  if  geared  level,  and  ia  a  poor  hiU-climbar.  A 
■mmlf  vheel  feels  inequalities  more  (though  this 
aaght  not  count  if  the  moohine  ia  well  constructed 
and  (Bot  property  bauj[) :  it  should  bo  a  good  hiil- 
olimbar,  and  it  takes  a,  shorter  crank  if  geoied 
lorel.  Now  speed  the  large  wheal  down  and  the 
Bmatl  one  up  until  tha  loverage  in  both  ie  cijual  to 
that  of  a  medium  wbiiel  geared  level.    The  three 

machines  should  travel  at  about  the  some  spaed  fur 

the  same  number  of  foot-slfokus,  but  ttio  larga 
wheal  speeded  down  is  a  tiad  bill-climber,  because  it 

is  propelled  witb   tbo  laTeraga  of  a  smaller  size, 
^ -■  '\  ihonld  travel  well  over  a  rough  but  levtl 


road.    The  small  wheel  speeded  up  is  a  good  bill- 

""    '  "         ■■         '"    ■  boger  leverage ;  batit 

The   medium -wheel 


geared  levet 


.  works  with  Ions 


['r  than 


ic  ot  theot 


irogoing  remarks  were  penned  before 
xecdpt  of  "  E.  M."  coiiUiining  "Kuuli^ht's"  last 
bittoT  (IQ2'>S).  lu  reply  to  his  qaery  as  to  my 
height,  I  am  5tt.  Sin.  in  my  boota. 

lu  the  loug  run  "Sunlight"  will  tiud  his  and 
laiy  opiuioiu  draw  no^irer  aud  nearer  to  perfect 
agroemeut.  I  am  obliged  to  him  for  reminding 
me  of  an  omiwiun  in  my  last  letter.  There  is  no 
branch  of  thi^  subjiit  th:it  I  liavo  a  stronger 
opinion  on  than  lh>it  otie-si/cd  machine  nill  not 
suit  evarj'body.  At  tba  presant  time  tricycles 
appear  to  ba  made  with  driving-wheels  of  every 
imaginable  stKo,  and  a  lidcr  is  compell^  to  adapt 
himself  to  some  one  of  thatn,  the  only  adjustment 
tMug  a  raising  at  lowering  of  the  sot,  irhile  the 


crank-.throw  ia  nearly  o!  uniform  length 
Now  I  hold  that  the  standard  to  start  from  should 
be  each  individual's    most  convenient  length    of 
stroke.    This  determines  the  throw  of  cranks.  The 
throw  regulates  (accordiog  to  build  of  mochiae) 
either  the  actual   size  of  dnving-nhoel  if  geared 
level,  or  it  speeded  up  or  dowB,  the  size  the  wheel 
should  be  speedod  to  run  aa.    In  fact,  a  (ricyclc 
should  fit  its  rider  as  acauratdy  aa  hia  bicycle  or 
his  boots.     A  uuiform  throw  will  not  suit  all  legs. 
It  is  the  throw  that  rogulatcs  the  leveraga.     This 
important  point  decided  for  each  individual,  '. 
can  then  eierciae  his  own  discratiou  as  to  wheth 
to  hayo  hii  wheel  geared  lavul  or  a  larger  si 
reduced,  or  a  smaller  one  multiplied  BOoardiiiff 
the  class  of  roods  over  which  he  eipasliEta  do  ae 

I  am  glad  to  notice  a  discuuion  on  ante  staita 
I  am  one  of  those  heterodox  persons  who   di 
balisvaa-la  tba^uual  seat  arrangamaat,  and  eauid 
it'Ufogetker  irrong  in  principlo.     I  h*YS  had  in 
use  for  two  years  a  seat  tl.  ■ 
joggling,  and  which  ooniri 


hill-c 


aokind 


with  ma  pri  . , 

me  moch  pleasure  to  leud  liim  sketoho!  of  mj-  soit, 
which  I  believe  to  bo  uuapproiiclied  for  comfort 
and  efficiency.     I,  at  leant,   hire  never  sat  upon, 


SAFETY  BLOWPIPE-LAMP. 

[102.55.] -The    idea    of    your  oorresponJe 

safety  blowpipe -I  amp  (lOIOS),  though  doubt 

good  one,  ia,  1  tear,  scarcely  practicable  with  the 

Ths  greater  number  are  used  by  painters  for  hi 


token,  it  soon  becomes  cliitted  with  a  sticky 
lat  woold  prevent  the  boiler  from  riiiu;; 
freely,  and  as  Ur.  Ciichlon  points  out, ' '  In  makina 

"  " Mrance  it  is  essential  that  the  boiler  should 

Bent  without  in  any  wjy  hitcbiog— that 
''  *--  pertei^tly  free  to  rias  by  the  sola 


11  ho  w 


mid  probably 

.Id  ba  careful  to  keep 

lority  of  p.iintiics. 


the  apparatus  dean  ,  _  _.  . _, , 

&e.,  ore  quite  inditTcrent  t.i  tba  clet 

SpeacaoDB  of  tha  lamp  ao  long  as  it  will  act  at  all. 
sidas  which,  where  one  lamp  bursts  through 
tho  boiler  becoming  nearly  empty,  a  dozen  burat 
throngh  the  non-action  of  tho  safctj-valve.  A 
number  ot  Uiose  lamps  pass  through  my  hands, 
and  1  hare  nearly  atwuys  fouud  the  eiploslou  due 
to  tho  dirt  Htieking  to  the  valvo,  which  in  some 
cases  oorara  tha  whole  of  tho  upper  part  of  the 

In  a  gTMlt  measure  this  is  due  to  tba  workman 
ludag  '-fl^ah"  instead  ol  methylated  spirit,  or 
throng  tha  spirit  baviog  been  putiuto  a  <Urty  can 
that  tws  prsvionsl7  oentsjned  poliah  or  vatnish, 
the  consequanca  tMing  b.>th  valve  and  blowpipe 
gets  ctog^d  witb  gum,  so  that  an  eiplcaion 
becomes  almoit  ioevilable.  Many  different  forms 
ot  valves  hava  been  tried,  but  without  success.  I 
have,  hiwoTor,  a  snggeition  to  olTar  which  will,  I 
tliink,  prove  eucccebIuI.  It  is  to  make  a  small  bole 
in  the  upper  part  of  the  boiler,  say  about  1-IGin. 
in  diam.,  and  stop  it  witb  the  following  fusible 
alloy,  viz. : — Iiead,  3  parts  ;  tin,  2  parts,  bismuth, 
6  parts.  This  composition  melts  at  about  I'.'O'  F., 
and  methylated  spirit  at  that  temperature  exerts  a 
pressara  of  about  3Dlb.  per  inch,  which  is  as  macb 
as  one  at  these  boilers  wiU  bear.  With  this 
arrangement  it  would  bo  immaterial  how  dirty  the 
boiler  wbi,  and  tho  alloy  if  melted  could  be 
replaced  with  very  little  trouble  oud  eipense. 
Fuaible  plugs  have,  t  believe,  been  tried  on  eteom- 
boikra,  though  I  cannot  say  with  what  success. 

Something  is  certainly  wanted  to  malce  the  lamp 
a  safer  article  thau  it  is  in  its  preseut  atats,  as 
saricui  acciclentji  arc,  I  know,  constantly  happening 
through  those  aiplosious.  P.  Uorrell. 

N.  E.  ENQINSS. 

,. ,    In  last  week's  issue  of  tha  "  E.  M."  I 

noticed  a  drawing  of  one  of  the  iicic  Notth-Eistorn 
goods  engines.  The  diavring  is  similar  to  some  of 
their  classes,  but  it  is  certainly  not  one  of  their 
ntw  goods  engines.  Your  readers  will  notice  that 
the  enjine  drawn  is  double- framed,  but  the  N.  £. 
Co.  have  not  built  any  doublo-framed  enginoa 
since  1S72 — the  IS.i-'BU  class  of  uoodi  engines 
built  by  Hawlhoni  and  Co.  being  the  last  of  this 
class.  The  new  goods  eiiginaa  (both  Gitaahead 
and  Darlingtim  diisaes)  aru  Biiiglo-triimod  cnsiuos. 
■"      '■         of  driviiig-wliccls  ot  C  itesheod  clam  is 


ill.,  tl 


tot  tl 


illir 


ia  &it.  ti 


a  Mr 


not  know  the  siiB  of  tli''  cyliuders, 
L-iwrcncD  inlocm  me?  Itiith  I'bLSSCS  otg  p'lworf i 
cu?iuea.  The  Il^irliiiglou  claw  nro  commonly 
known  OS  "(luokiTs"  from  their  short  thick 
cliimnays  aud  high  domes ;  indeed,  they  ore  net  the 
prettiest  of  engines  ta  look  at.    Mr.  Lawrence's 


drawing  is  very  like  one  cijer^nio,  and  as  tha 
engines,  but  in  this  class  theri  .<t  nnparently  Imow 
stamped  in  the  splashers,  and  the  .  /^  glass  tube 
the  framing.  I  agree  with  Mr.  Lawrence  -1,,  upper 
that  I  should  like  to  sae  more  said  of  tho  tr-.... 
engines  ot  the  dilfi^reiit  companies,  as  they  are 
quite  worthy  of  notice.  I  also  hope  to  see  the 
lists  of  L.N.  W.  en|rines  which  "  Egena"  promised. 
If  it  be  not  too  much  trouble,  could  be  oblige  ns 
by  giving  the  dates,  a^  a  great  number  ot  readers 
are  interested  in  them. 

I  notice  that  Ur.  Lawranoa  wonts  to  know  about 
Q.N.  8'footers  at  Leads.  There  ue  no  S-footers 
statioDedatLeeda,all  (ha  express  eusines  there  beiag 
Oft.  6in.  coupled.  I  think  tbetr  Nos.  are  72,  201, 
2S5,  290,  299,  and  640.  The  10  a.m.  eipreu  u 
taken  out  by  one  of  the  Doneastor  8 -footers, 
which  comas  up  eacly  in  the  morning ;  a  Feter- 
boEODgh  T-foot  ainglfl  oomas  in  the  aftsmoon. 
Those  are  the  onljQ.N.  singles  going  to  Liwdi. 

THX    HEATOS-KOBttlS    AOOIOBHT 
AUD    THE    OKAIN   BHAEB. 

[192.vT.]-Os  the  3rd  of  Augustan  accident  took 
place  at  Hrat«n-Norrij  Staiiou,  ou  the  North 
Western  Railway,  in  consoquonce  of  a  point-rod 
fulling  to  move  a  pair  ot  focin^-poiuts,  aud  thus 
caused  the  up  Njnaanton  mil  to  be  wrongly 
turned  into  a  goods  line  320  yards  long. 

Upon  eoosiBg  to  the  end  of  the  liim  the  cngiuQ 
cleared  away  the  bnffar-stops,  rou  on  t«  the  plat- 
form, knoi^king  down  three  brick  piers  which 
snppnrt  the  roof.  The  driver,  fircmau,  si^ualmin, 
and  post-office  clerk  were  injured. 

Tho  moil  train  consiatad  of  engine  ntid  tender, 
No.  1141,  and  six  vriucles.  Thu  engine  and  twa 
of  the  vohicles  had  no  brakes,  the  tinder  had  a 
hand-broke  only,  and  the  other  four  vehicles  at 
the  rear  of  the  train  were  littcil  with  Clark  anil 
Webb's  chaJQ  brake,  applicable  by  the  driver  by 
moans  ot  a  cord,  and  aura  under  the  control  ot  the 
guird. 

Tho  apeed  of  the  train  was  20  Qiles  an  hour, 
'hen  about  200  jarda  from  the  bufTcr-stops  the 
driver  found  out  that  hia  train  wa?  rnunini;  upon 
the  goods  line,  lie  at  once  puUed  the  brake-cord. 
reverHid  tha  engine,  and  opened  tho  saud-boia, 
at  tha  same  time  tho  fireman  applied  the  lender 
bond-brake.  The  guard  of  the  tr.iin  slates  that 
whan  the  driver  pulled  the  cord  tbo  coutinuous 
br^a  wasBot  appli.d. 

'  ■ena'al  Hutchiuson  (in  bis  rep')rt  Just  issusd) 

This  only  furnishes  another  iustance  of  how 
little  the  action  of  this  brake,  when  required  to  be 
used  on  an  emergency,  is  to  be  depended  ou.  In  a 
distance  of  200  yards,  witb  a  speed  mucli  in  excess 
of  what  was  stated  to  have  been  the  cose  on  this 
oecsaioD.  the  train,  if  supplied  with  a.  quickly- 
acting  coDtinDom  brake,  wirald  have  beau  stopped 
without  diSnsltr-" 

I  qoile  asraa  withMr.  J.  T.  Lawrence  (page  67), 
that  it  is  much  to  be  ragiettod  that  the  London 
and  North  Western  Companj  does  not  fit  its  trains 
an  efficient  continuous  broke,  more  eepeciallj 
it  hse  become  convinced  that  tha  chain  broks 
;ery  "inadaqQate  appliance." 
ailide  which  appsaied  in  the  Tinifi  ol  Sep- 
tember 17th,  upon  the  subject  of  aeddBnts.  has 
caused  considerable  commotion  in  the  rulwaf 
world  in  consoquence  of  tho  truth  ot  the  stste- 
lents  made,  and  the  very  cunciae  form  in  wMcb 
imiaie  expressed. 

The.Tiiiiei  informs  its  readers  "  that  the  com- 
panies themselves  cannot  be  trusted  to  provids 
adaquotfily  for  the  safety  of  tho  public  "^ ;  and 
■'  that  it  is  cheaper  to  psy  tor  an  accident  now  and 
Sen  than  to  reader  lis  occurrenco  will-nigh  im- 
,  osiible.  It  the  manager  of  a  railway,  therefore, 
thinks  he  can  get  what  he  would  conaider  reasonable 
safety  ata  cheap  rate,  he  is  tempted  to  advise  his 
hoard  not  to  spend  money  in  oipeu^ive  appliances : 
and,  then,  some  doy,  an  accident  will  occur,  and 
he  will  do  his  bast  to  dcacribs  it  as  '  unavoidable,' 
the  blame  for  it  to  any  quarter  but  the 
right  one." 
This  statemont  has  been  considered  by 
managers"  to  bo  "rather  severe. "  but,  still,  it 
-  admitted  fact  that  it  is  perfectly  oorrr-' 
■"  -    — acludes   w 


Tho    article    iu    quoation    conclue 
emark  :- 


I   with    the 


jthingbe  not    doua  it  would  bo  j  u»t  M 

ell  to  abolish  tho  rail  way  departmcut  of  the  B»rd 
'  Trade,  aud  to  save  tho  aalariosof  the  officiols, 
id  the  cost  of  printing  their  reports." 
With  this  latter  opinion  I  euliroly  disagree,  be. 
cause  ruilvray  ofHcials  themselves  statethat  even 
'ho  present  sif.'tj'  ot  rail wjy- travelling  hat  been 
ibtiined  throush  tba  coiistint  presiura  ot  Pirlis- 
nent,  t'lr;  H  -iirLl  of  Tiado,  and  public  opiuinn  : 
iml  that  it  ivci4dents  ura  to  ha  further  reduced  is 
lUuihsr  in  the  f  a'.ure,  it  will  bain  cousoqnenee  of 
the  adoption  ol  the  satiity  appliiuces  and  model  9^. 
orkin"  rt.'iimini-udud  b/t&B  Tailwayiiisrwoto-TM 
lo  Ijiiurd  uE  Ttodo,  aud  iu>ustsd  uponbyi  j|# 
opinion.  niomnnt  w  R*-   B  ■T.C 


KWOIISH  mOBAWO  AMP  WOBED  (»  BCnBTOli  No,  86S. 


gi 


'  ;;^«iDDiirB3S. 

jBpondence  in  jonr 
^wenoB  of  mr  own. 
■^BB  that  was  t&thei 
-  ^t  times  when  walk- 
_i^er  of  fallinp.  At  ' 
eatb  daily.  allo?ring 
~  In  the  ueual  inuincr.  I 
.  ^ddioeu  HU  due  to 
.tar  shock,  or  aggm- 
Tiod  of  procMdinz,  by 
hU  on  my  back  aod  i 
~  ■  ii  easilf  dotu  by  | 
_  backwaids,  and  oii  I 
-Udineas  left  me,  and  I 
1^.  Erer  since  I  have 
s.ie  of  the  bead  to  cold 
^Miat  Hpeiioieiitfl  which 
which  attributes  this 
"'glow"  wbichfoHowe 
.^r  to  any  put  of  the 
'fchei  muicular  machine, 
•iMbly  take  ootd  showers 
3  ;  bnt  where  the  brain 
point  atijrthiai!  promot- 
^ly  in  that  direotioQ  is 
Ulceus,  as  tending  tc 
Mattlea  WUllama. 


XT   8TBAMBBS. 

to  the  coirectiDQ  on  tht 
■teamcrs,  as  your  readers 
ny  first  letter,   I  simply 

the  exception  that  from 
Ted,  the  fact  of  the  dis~ 

istion  was  one  in  whidi 
If  naked  for.  in  replying. 

le  partial  enor  iThich  oiu- 
11,  haweTer,  look  up  Uuj 
itiOD  ;  but  I  do  not,  aveii 
leal  out.  *s  the  hulls  wert 
BO  the  engines.  But  I 
ay  that  unleia  the  mattet 
cd  rruct  reply  for  actual 
xfiected  to  wade  through 


>  uuy  bad  result,  as  ii 


rEBTira  pxocbsb. 

-of  the"£.M."haatriea 

irrors,  detailed  inNo.m, 
d  be  glad  to  know  wlMt 
t  with, 
rtoia  results  and 


y  OS  I  can,  and  oan  only 
lowdcry  film  of  silyering, 
by  warming  the  salutiooe 
Liigo  ouiiht  to  take  place 


to  tlie  him  onthe^us. 
I  ijuantities  of  soltthon  of 
^itiBh.  In  thia  right  P  I 
i]|  in  excess,  and,  after 
ir,  I  find  a  good  deal  of 
rcillualvs  the  precipitati> 
I  always  a  small  residaeoi' 
dcB.  I  have  also  tried 
d  in  Mr.  Calver'a  "  Hints," 
ilrl  like  the  chemistry  of 
^iplniocd   so  as  to  )man 

'-     md  whatthp 


it  iudifTercnt  whioh  pro- 

le  solutions  turn  instantly 
uUBt  be  wrong  somewhere, 
■w  no  si^n  of  turning  at 
mud,  when  they  do  turn 
t  good.  How  fong  ought 
riling  at  a  tempnrasnre  of 
.Id  the  film  be  in  forma- 
Sdwln  Hobnea. 

S  —  TBAITSPABBN- 
LICINO  —  PAUBH'S 
TEBY. 


baTB  fraqnently  and  luBBawfoUy  amplomd : — Dli- 
boItc  154gT.  otidtnte  of  dlvsr  in  17  fluid  oonses 
d  diatilittd  (or  soft)  wata,  and  add  cAoatie  am- 
monia until  the  precipitate  at  first  produoed  is 
utarlf/  tedissolTed,  FllW  and  make  np  to  34oz. 
i/all  this  solntion  A.  For  solation  B,  31gr.  of 
'diver  nitrate  are  dissolved  in  34az.  of  distilled 
Titer,  the  liquid  raised  to  boiling  in  a  clean  porce- 
lain dish,  and  then  23^^,  of  Bochelle  salt,  dissolved 
in  ■  little  water,  added,  and  the  solation  boiled 
iinlil  the  precipitate  becomes  grey.  Filter  and 
t\lo«  to  cool.  To  lilTur  the  gum,  it  iDiist  ba  par- 
laotly  clean.  It  is  first  mbbed  with  strong  nitric 
idd,  then  wuhed,  and  oanstio  potash  used,  washed 
i^ain,  and  alcohol  mied,  and  flnally  iraillad  with 
I  listilled  water,  and  plsioed,  while  stUl  wet,  In  a 
lat  dish,  with  the  side  to  be  silvered  uppermost. 


rouge  and  cotton-wool.    The  ^at  point 

that  the  slaa  is  qnite  clean.    The  operation  doos 

best  in  the  cold,  or  if  very  sUchtly  warmed. 

I  am  glad  to  see  that  the  Bubjeot  of  photon«phia 
traniparenoiei  has  baan  started  (44717)-  Would 
Ur.  Peek  kindly  say  how  long  the  "very  short 
time ' '  for  eiposure  is— one  or  two  seconds  t  Would 
he  also  frive  formula!  for  the  "  fertoua  oxalate  de- 
veloper" with  Swan's  plates? 

mlh  regard  to  agate  slicing  (44719),  the  method 
as  carried  on  at  Idar,  in  the  Palatinate,  where 
large  quantities  of  the  stones  are  cat,  is  with 
diamond-dust  and  petroleum.  The  diamond  is 
simply  onuhed  in  a  small  mortar  by  one  or  two 
blows  of  the  hammer,  and  carefully  placed  on  the 
edgeof  the  iron  disc,  which  jnat  dipa  in  a  little 
petroleum.  With  this  arrangement,  atones  several 
mohsi  thick  are  cat  through  inatewminutee.  The 
same  method  ia  employed  for  cutting  pebbles  at 
Aberystwyth,  and,  1  believe,  other  places  in 
England. 

T  have  made  several  experimenta  with  Fanre's 
aeoondary  battery  (44773),  but  have  failed  to  get 
good  results. 

I  took  Btx  trays  of  thin  iheet-Iead  (about  I  square 
toot)  bent  np  at  the  comers.  On  the  flrat  was  a 
layer  of  red-lead,  then  a  piece  of  thick  flannel, 
another  layer  of  red-lead  and  the  second  plate, 
and  so  on.  The  trays  were  then  filled  with  ddute 
sulphuric  add,  and  the  plates  prevented  from 
touching  by  thin  strips  of  waod  laaked  in  paraffin. 
On  charging  tUi  with  sii  (Itovb's  cells,  which  gave 
a  deflection  of  70°  in  a  tangent  galvanometer,  a 
oorrent  of  about  35°  passed  through  the  battery, 
which  gradually  fell  m  about  twenty  minntesto 
10",  at  whioh  it  remained  constant.  Bntoncon- 
neotiag  the  secondary  battery  with  the  galvano- 
meter alone,  I  only  obtained  a  deflection  of  about 
2°  or  3°,  instead  of  getting  one  of  about  90'.  Can 
anyone  tell  me  what  was  the  fault  ?  T  believe 
there  was  no  local  action,  as  there  was  when  the 
strips  of  wood  were  omitted.  I  need  not  remark 
that  thare  was  contact  between  the  red-lead  and 
■hsets  of  lead  fhrougbout.  The  subject  is  one  of 
gennal  interest,  and  a  few  practical  details  would 
—  donht  be  of  value  to  many  readers.       B.  flo. 

GBiHsiwa,  poijssnra,  avs  TBsrnra 
ai.Asa  SPBOUI.A. 

.] — I  mrgr  venture  to  differ  from  H.  L. 
iwin,  p.  38,  in  the  advice  he  gives  to  amatsurs, 
to  make  a  machine  for  the  above  purpose. 
Considering  that  a  Sin.  apecnlntn,  if  well  floured, 
is  worth  fnim  £10  to  £iO,  no  amateur  snould 
grudge  the  cost  (from  10s.  to  40s.)  or  trouble  of 

"H.  L.  fi."  cannot  look  upon  his  handwork 
with  much  satisfaction,  it  aboat  an  inch  of  the 
edge  ia  imperfect,  thereby  seriously  detracting 
from  the  vafae  of  the  speculum,  and  redndng  its 
effective  area  from  80  to  50. 

"H.L.B.'s"  failure  with  the Foncaulf  t«st  is, 
most  probably,  {rom  want  of  expeiience. 

I  have  teeted  specula  with  a  small  sperni-candle 
and  cardboard  cylinder  round  it,  ob&ining  good 
results,  but  not  equal  to  tiiose  from  a  lO-oandle 
power  tamp,  and  a,  minute  hole  in  thin  metal  foil 
made  by  the  point  of  the  tbt;  finest  steel  needle  I 
oonld  buy.  The  shadow  test  beat*  the  eyepiece 
test  hollow,  il  Cftrried  out  ai  above,  in  a  dark 
room,  tree  from  ail  vibratiiHi  and  in  still  air,  but 
a  most  essential  point  is  the  porition  of  the  cuttjng- 
off  screen,  which  had  bettor  M  a  straight  atrip  of 
thin  metal  ar  wood  put  in  a  Buall  block  of  wood 
rather  than  the  curved  blad*  U  a  razor. 

Tins  poiJIion  ia  w«U  dessribed  by  Mr.  Bell  on 
pajn  62S,  No.  780,  bnt  if  "  H.  L.  B.''  cannot  grasp 
It,  I  am  sure  be  has  only  to  make  the  want  known, 
and  there  will  be  plenty  to  the  rascoe.  I  believe 
thereatonwhy  "H.  C  B."  detaotsirregularitiaa 
vritli  the  eyepieoe  teat  and  fails  with  the  shadow 
te«t  is,  that  m  working  the  latter  he  has  naed  too 
large  an  illuminated  hole,  and  his  outtiiig-off  screen 
has  been  placed  too  near  the  mirror,  so  u  to  be  too 
much  in  advanoe  of  that  point  where  the  bulk  of 
tiia  illnninatad   rays  croas  in  coming  from  the 


I  beHve  nothing  can  equal  the  delioaey  and  trutU 
worthineaaof  the  Foneault  shadow  teat,  U  carried 
out  properly,  except  testing  on  a  star,  but  tlie  eys* 
piece  test  is  nsafnlai  a  check  upon  the  other. 

I  have  been  greatly  pleased  with  H.  A.  WaBsell'a 
letters,  but  I  really  thmk  he  might  do  without  hi* 
triangular  supports  if  he  adopt  this  plan.  I 
centre  the  neculum  on  table,  and  at  thi«e  equi- 
distant points  round  the  edge,  about  |iu.  from  U,  I 
put  in  a  stout  brass  screw,  with  the  aaoal  croai-eat 
head. 

Now  a  soft-wood  wedge,  {in,  wide,  for  each 
aarew,  and  the  disc  laid  upon  a  double  thieknea  of 
watted  houae-fUanol,  will  keep  it  flnnly  in  tta  place, 
and  the  disc  is  gripped  at  its  lower  hau  tmh. 

The  speculum  table  is  of  wood  qnite  &t,  and 
covered  with  a  Md*  of  wbito-painted  dldoth  to 
keep  it  dry;  and  taiag  thick  and  heavy,  it  run* 

occasion,  wiahiu  to  omLn  two  mirroia  of  nmilat 
focus,  1  iiiiiiiiiiiiiil  «aoh  disc  to  a  aqnare  of  jin. 
plank  with  pitah. 

Each  piece  of  «DOd  was  alotted  at  two  places  to 

allow  it  to  slip  nndar  sorew-heada,  and  then  mada 

by  a  thumbscrew.  Each  disc  c  ame  to  a  good 


This  was  done  to  save  the  tronble  of  oantriog 
each  disc  when  alternately  flna-grinding  with 
flour  emery;  but  I  offer  it  now  as  a  soggastion  to 
prevent  flexure.  JT  0.  Ii. 

[19263.1— Fox  the  beneBt  of  amateurs  I  dssoriba 
the  way  1  edge  disoa  fm  (paaula.  "A.  N.  H." 
seems  to  have  nad  some  trouEile,  and  consumed  an 


11226 
Baldwi 


truth.  To  begin  with,  chuck  the  disc  In  flia  lathe ; 
after  the  b«ek  hat  been  flattad,  ehuok  the  fao«  at 
mirror  to  laUia;  Get  a  strip  ^  atotit  diaet-tiu,  one 
inch  wider  than  diai^  long  enough  to  go  halt  round 
and  bend  in  a*  Fig.  1,  so  a*  to  hook  on  T-rest,  aa 
shown  uk  Fig.  2.  Let  it  have  a  slight  i^ing  against 
mirror  and  touch  only  from  Ato  B,  Fig.  2  ;  bend 
the  remainder  from  B  to  C,  so  aa  nearly  to  follow 
form  of  mirror  but  not  to  touch  ;  supply  emery  and 
WBter  at  A.  When  the  rough  is  on  the  edge  you 
can  drive  a*  fast  as  yon  tike,  and  when  the  edge  i« 
becoming  true,  let  the  tin  touch  but  not  spring 
against  A  and  B,  and  flnish  with  fine  emery.  No 
flour  neceasary.  Always  keep  a  chamfer  on  the 
edge  io  front  of  th.  ,  >  mding,  which  ma^  be  dons 
by  drawing  a  sandstone  (at  about  45"  inth  face  ot 
glass)  across  the  edge.  Draw  the  stone  from  centre 
of  disc  ontwards.  If  you  keep  the  atone  stationary 
yon  groove  it.  Press  the  tin  occasionally  against 
disc  at  D,  BO  OS  to  draw  up  the  refuse  between  B 
and  D,  and  help  the  rough  grinding.  Fonr  honiw 
is  the  longest  I  have  aver  Mm,  the  largest  adga 
being  Oiu.  diam.  and  l|in.  thick;  6)mirr«nIhaT» 
'--    '    "•  '  Mark  centra  bedon  taking  diss 


had  no  mishap;  Ii  honr  for  polishing  sl .__, 

little.  I  cannot  undantand  why  he  cannot  nta- 
amall  pinhole.  Mine  Is  la  stopped  up  that  it  must  ba 
leas  than  1-200 ;  it  was  only  Uiat  originally.  Ton 
must  be  careful  to  have  the  anoll  hob  in  the  aiia 
<tf  the  light. 

Hie  eyepiece  teat  alone  is  not  ntiafaitory,  aalt 
will  not  always  datermina  the  erring  aone,  HulwOt 
not  always  UM  yon  right  nnlaaa  yon  have  a  good 
knowledge  of  tlia  in-and-out  foeos  appaaranea  lA 
parabola  at  osntre  of  oorvature.  Bnt,  wdng  th* 
eyapiaoeattd  " Fonoanlt "  togatbw,  yonget  agood 


idea  ot  the  m 


Vtin 


a  much  li^  with 


Jsing  too  mn 

Fouoault  "  wiQ  hide  the  delicate  vi 

Binge  and  EOnes  are  irregularities  that  are  Ter; 

immon  and  tadioni  to  remove.  120-pawar  Ii  not 
high  enough  to  test  good  figuring ;  try  from  300  to 
450.  laminoUned  to  thlolE  tbattheioneiTOu  aa* 
ore  due  rather  to  diffraction,  than  actually  on  tha 
mirror.  Your  ten-candle  power  lamp  is  quite 
enough.  I  can  endone  your  rematki  that  Bnab- 
ear's  silver  process  is  very  good,  having  lately 
used  it.  I  use  harder  pitch  than  the  late  Mr.  Lh- 
sall  recommended.  John  S.  B,  Bell,  O.B. 

Newcastle-on-T^. 


, ,  ._   A.  Waaaefl,  vrba  oertainlr 

daserva*  the  thank*  of  his  brothai-aBBtenra  for 
the  paini  h«  ii  taking  to  MMt  then,  and  glra  oa 
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all  bi)  TKluabla  experience.  I  appieajftta  hii 
graceful  compIimeDt  to  myaelf  and  c&n  aaiiue  bin 
th&t  I  chatl  profit  with  tbe  leit ;  I  also  candidl; 
■tate  that  I.  and  1  feel  eure,  Whet  professionals 
too,  have  guned  much  lalurible  infoniiatiou  from 
amatenr  writors  Id  tbo  Enoli^r  JIeiiianio. 

H.   A.   WuaeU  (letUr  10H»]   «ill  find  that   I 

Jiave,  in  the  mean  tima.  gircn  iiiBtructlona  to  lound 

>e  chipped  discs.    I  do  not  thiuk  a  i;<^od  jobwiU 

—  V-  — J — J  —'uuiing  the  apeetilum  with  a 


C   / 


r  he  mailo  of  n 


Dootiption  of  iketchei : — Fig.  1,  section  of 
iKidy  tube  end :  Fig.  2,  sectioD  of  cell,  ting,  and 
■pBciUniD  ;  Fig.  3,  pUo  of  call. 

lough  edge ;  in  tact,  my  experience  is,  tbat  the 
diacs  should  be  mecbanicoUj  ronnd.  The  oast 
discs  that  I  haTe  sem  are  oolf  apptoiimately 
iDnnd.  I  imagitie  thejr  bo  out  ot  Hbape  in  the 
•nDealing  piocen,  so  Uiat  thej  nil!  reguii-e 
Touuding  on  the  lathe,  ot  couiae,  taking  less  time 
than  the  chipped  ones ;  thu;  something  is  saved. 
Another  reason ;  I  should  Itka  to  heaT  if 
"  H.  A.  W.,"  or  others,  have  not  found  surfaces 
of  irregalar  shape,  obstinately  retaining,  from 
centre  tc  edge,  an  approaoh  to  tbe  shape  of  the 
surface ;  I  mean,  of  course,  the  shajM  of  the 
uinali  extending  from  a  lamiuous  point,  say,  a 
nnall  fiifd  star,  inside  and  outside  tbe  focus.  I 
have  so  found  it  affect  all  dosses  of  lenses,  and, 
-where  practicable,  I  adopt  tbe  plan  ol  makiug 
erery  lens  fairl;  round  1o  start  with.  Now,  as  to 
the  cell,  the  beat  plan  for  manf  years  was  to  grind 
the  bank  of  speoulnm  optically  flat,  and  tbe  plate 


would  still  bear    npoa 


y  flat. 


round  the  inside,  thick  blotting -papi 
best  made  in  brass,  and  should  be  accurately 
turned.  Tbe  silvered  face  o£  speculum  to  the 
shoulder ;  a  stout  rinKwith  three  holea  for  screws 
to  hold  up  tbe  back.  Even  in  this  way  of  mouat- 
ing,  it  will  be  necessary  to  grind  a  2one  true  on 
tbe  back  edge  of  tlie  speculum,  as  an  uneven  odge 
will  osuie  the  ring  to  press  uuei{ually,  aud  possibly 
distort  the  Hgure.  Tbe  most  perfect  way  ia  to  make 
speculum  parallel  round  the  edge,  but  SB  the  holes 
aro  draurn  in  the  cell  to  allow  tbe  back  ring  to  find 
a  fair  all  round  bearing,  that  ia  not  absolutely  re- 
guired;  still,  a  diffr ' "-■-  '  """-  ' 


■oms  thing  to  get  o 
be  filed  away  tr  - 
•Iwqi  go  in,  ii 


The  r 


luldh 


ra&Mged  01 
■h.    Aefla: 


slots,  so  that  tbiee  projecting  screws  with  outs 
elsmp  oell  on  are  atlached  to  cell  Ktting  at  t1 
bottom  of  body  tube.  This  Utting  once  adjusted, 
-Lud  tbe  cell  always  put  on  the  same  way,  leaves 
ittle  or  no  trouble  afterwords  to  adju>t,  always 
assuming  that  the  speculum  ia  well  packed  in  the 
oell,  no  Clamping,  and  no  shake.  I  will  proceed 
with  the  grinding,  as  commenced  in  letter  lUlSu,  ' 


Priam  atlqne. 


PHOXO-BLEOTBIC        APPARATUS       AT 
THB    EL.ECTBICAI.    EXHIBITION    IN 

PAais. 

[ID265.]— Amonq  the  great  multitude  of  iole- 
Tosting  objects,  exhibited  in  the  beautiful  palace 
on  the  Champs  Elyiiiae,  the  following  piece  of 
apparatus  attracts  the  particular  attention  of  the 
student  of  science,  lecturer,  and  demDnilrator  :  — 
nstrament  is  an  outcome  of  Professor  Bell's 
diiCDveries  in  photophony.   and  may  be  called  a 

t to-electric  syien.  It  consists  of  an  electric 
p,  A,  ai  source  ot  light ;  an  ebonite  disc.  C  O, 
with  four  circular  and  c«ncentrte  tows  of  holes 
(NO  PQ),  between  which  and  the  lamp  are  phiced 


given  time. 


four  keys,  BCDE,  which  cover  the  holes  and 
BCieeo  them  from  the  light  of  the  lamp  when  not 
depressed.  Opposite  these  keys,  and  on  the  other 
Ddeot  the  disc,  is  placed  vertically  a  rod  of 
selenium,  which  latter  is  placed  in  clrcQit  vrilh  a 
buttery  I,  and  several  telephones,  KLM.  The 
ebonite  disc  is  moonted  oa  a  borisontal  spindle, 
and  can  be  rotated  at  a  great  speed.  Tbe  action  of 
the  instrument  is  based  npcu  the  principles :  1. 
That  the  electrical  conductivity  of  i  elenium  varies 
according  to  tbe  amount  ol  illumination  it  is 
subjected  to  ;  and  2.   That    tbe  pitch  of  soaud 

"--  number  ol  sonorous   vibrations  in 

When  the  light  is  turned  on,  the 
ilate,  and  the  key  B  depressed, 
irough  the  holes  N  in  the  circular 
lenium;  but  as  the  disc  it  rapidly 
rotated,  the  light  passing  at  N  is  inlennittent,  on 
account  of  the  holes  and  solid  partitions  passing 
alternately.  The  selenium  varies  in  conduotivity 
with  tbo  altoinations  of  light  and  darkness  im- 
pinging upon  it,  and  the  current  in  tbe  oircciit 
mclosing  the  selenium  ia  affected  by  each  of  then 
variations  of  oonduolivity  as  produced  by  the  rapid 
and  legnloc  oltemations  ot  light  and  shadow  upon 
the  selenium.  Thus  an  nndulalory  current  is  pro- 
duced, which  is  translated  by  tbe  telephones  mto 
UQdnlatory  series  of  audible  soundwaves.  Now 
I  circular  row  of  holes  O  contains  a  smaller 
mber  of  holes  than  N,  and  P  a  smaller  number 
stilt.  Tbe  numbers  of  boles  are  to  each  other  in 
tho  oama  propoitioD  as  tbo  numbers  ot  sound- 
waves prodacing  the  notes  C,  D,  E,  Q,  an 
therefore  clear  that  by  tho  uKernate  depress' 
the  keys,  musical  melody  may  be  produced 


The  SI 


ndi  i. 


ical,  and  sullidently 
heard  quite  clearly  even  In  the  con 
machinery,  and  ainid  the  moving,  taUdag  multitude 
-■-  the  palaee.  T.  W, 

THB  FBODUOTIOSr  OF  BLBOTKIOIT'? 
IN  THB  BATTBBT  —  DBBP  ■  SBA 
BOTTNSINa. 

[[92flfl.]— I  THiKK  the  experiment  ot "  W.  T.  B. 
letter  19231,  admits  ot  aootber  explanation  than 
that  wbiob  he,  with  commendablo  cautiou,  sayt 
"  seoma"  to  exist.  In  all  such  experiments,  where 
the  total  quaulily  of  oleclricily  produced  is  very 
small,  it  is  lobe  remembered  that  the  corrcapouding 
amount  of  ohemical  action  id  pro])ortion!iteiy  small, 
and  in  this  case,  in  reference  to  the  stati  '  " 
surfaces  ot  the  plates,  we  hive  to  taVo  into 
tbat  even  platinum  has  acertain  affinity  for  oxygen, 
and  that  there  in  pouibly  a  very  slight  '" 
platinum  oude  on  a  "clean"  plate— i.*. 
which  hydrogen  has  not  been  deposited,  cauriag 
redaction  ol  such  oxide. 


It  is  also  to  be  remembered  thtt  pUtinTim  haitlie 
power  of  condensiiig  gases  on  its  snitace.  and  thst 
a.  "  clean"  plate  is  probably  covered  with  a  film  of 
oxygen  from  tbe  nir.  Either  this  film,  orone  of 
platinum  oxide,  woold  bo  ncgatirs  to  th<9  hydiogcn 
lilm  on  the  opposite  pla'e. 

SirW.  R.GruVu has  shown  ("Phil. Trans., "1S13), 
that  in  a  gas-cell,  of  which  one  tube  ii  saniliel 
with  hydrogen  and  tbe  other  Oiled  with  dihds 
sulphuric  acid,  oxygen  is  continnaJly  &hiorb>dlij 
tbe  liquid,  and  a  curreut  continues,  but  if  atw>- 
spbeiia  oxygen  be  excluded  fiom  the  aecoBd  tabs 

Sir  \Vm,  Tliemsou's  pitent  soundar,  Inwlsd 
certainly  in  or  before  the  year  1876,  sseou  a  bstta 
inatmment  than  tbat  described  by  "  Aaonymoos," 
letter  lb23S.  In  it  the  copper  cooe  ia  teplaeedbr 
a  glass  tube,    and  the  silver  wire  bj  a  strip  ot 

-  — ;,.!, ^jg^  paper,     Tbe  lino  ia  of   sisd 

lings  can  be  taken  without  stopping 
BeUast.  3.  Brown. 

[l92(iT.]— Ia  answer  to  "W.  T.  B."  («  193J1) 
le  following  is,  I  believe,  the  explanation  cd  tba 
phenomena  observed  by  him.  When  a  pUtiniia- 
plate  coated  with  a  film  ot  hydrogen  ia  coimsittsd 
with  a  clean  platinum  plate,  we  haTS  a  oonb 
really  composed  ot  a  hydrogen  plate  Inai 
platinum  plate  ;  there  is,  theteforo,  a  diffemos  ot 
potential:  a  current  easues,  the  hydrogen  at  tht 
plate  combines  with  the  oxygen  ot  the  wata,  sal 

bydi         

was;        . 

with  hydr 

thesccond  plate  be  now  conned 

plate,  a  similar  action  ensues  rmtil  aqDilibriam  ii 

established.  It  will  bsieeutbattheaetioniienetiT 
mllac  to  what  takes  place  in  any  simple  ooiiple,u 
shown  by  tbe  two  following  equations  : — 

Zn     I     HiO     I     Pt 
ZoO  I  Pt4-H.   Id  the  Moand-«M ' 

renloce  Zn  by  hydrogen. 

H;     1     H.0     I      Pt 


ADJUSTMENT  OF  ICIBBOBa. 

[19208.]— In  reply  to  "Pangul,  191M,  p.  64,1 
ad  not  noticed  the  fact  alluded  to  before— ril., 
lat  the  axis  of  tbe  cooe  ol  rays  doe*  not  fall  npia 
la  centre  of  tho  Sat,  not  having  inveatigaled  tts 
subject,  but  saw.  of  cniiiso,  that  the  csosa  tot  it 

mentioned  by  "Paugul,"  the  larnr  ssrtJDi 

»>uo  nearer  tho  mirror,  and  said  that  "it 

doubt  well  koowD  to  opticians." 

apointof  mncb  interest  in  itself,  and  BSy 

very  probably  not  have  been  known  to  many  aaa- 

loor  obnervers.    But  the  cbtet  intaiett  is,  I>Miit 

affect   Ibe    central   adjustments  of   tbo  flat  mi 

irror?     It  would  be  fury  valuable  to  have  Iks 

:peticnce  of  observers,  as  to  whetliar  thef  lal 

central  or  eooentria  adjustments  the  best,  andittt* 

tatter,  why^    Will  your  correspaudeats  favoatH 

with  them  ? 

Fordingbridge.  T.  WMtlaki. 

IHPBOVED  TBIOTOIiB. 

to  inclose  a  drawing  of  a  blujuK 


nected  with  each  other,  the  ai 


through  the  framing  (of  wood}  an  attached  Is 
each  wheel,  thaDghtaelevsn  are  ilw^s  "hail"); 
their  relative  position ;  after  a  little  psasliM  a  bV 


mount  of  steering  mny  be  i 
though  possibly  at  some  tossot  power.  Ttaadnw 
iug  will  show  tbe  armngomrnt  of  hand  andtHt 
levers  combined.  The  detactied  oiaiLks,  as  wtU  H 
the  folio  wing"  wheel,  I  believe,  I  can  olaiu  as  a 
novelty.  O.  TowaltT. 

FQOAI.  I.BNaTHa   OF  XIOBOSOOPI 
OBJECTITSa  AND  oairt.A3U. 

[I92T0.]— Tnx     American    maken    drtlacmsk 
tbeir  eyepieces,  as  well  as  their  objMt-glaHif  V 
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!»/    = 


at 


(I  i-  «)' 

a^  to  object  M  tormad  by  tha  o.g. 
linatjon,  &ad  t  !■  tha  dutanM  between 
letically  tbia  obMrv&tiou  ii  m&da  b; 
IS  fiald-glui  of  an  syepieoe  to  ivhich  k 
f epieoe  at  kuowa  veiue  U  kdftpted,  and 
ow  miny  of  ita  ditisioniaTeoontiined 
of  -01,  or  '001  inch  in  katags  mioro- 
■oriug  the  diitanoe  batwesn  th«  two 
1.  ^Jid  (3)  by  naing  tha  mioroaoops 
yapiBca  to  on  utranooiici]  talaaMpe  of 
9  focal  length,  detatmining  tlie  magni- 
T  (by  a   aonble-image  dyumater,  if 


[44286.]— Hand -pomp.  — The  top  part  ia 
Bczewedoat,  and  a.  "  atuffing-nut "  B  acrewed  to 
it.  B  ia  tained  out  to  alip  eaiily  ora  the  hollow 
pUtoD,  and  tha  apwsa  P  u  packed  with  greasy 
''  tow,"  with  a  leather  waaber  on  top  and  bottom, 
and  ue  itnfflng-nut  lerewad  tightly  down, 
would  be  eaaiel  to  woik  it  yoa  h^  a  lug  oai 
the  aide  of  the  top  body,  aiia  a  laver  to  woik  it,  aa 
ahown   in  the  aoeooipaiiyiug  ikateh.     The  lavec 


eal  length  of  the  teUaoope  o.g. 
Mcope  o.g.  [  find  thsae  two  methoda  to 
panectiyi  tha  lernlta  agreeing  to  the 
1  dedmala ;  not  >o,  however,  with  aye' 
coDiae  it  ii  abaoid  to  uie  an  eyapisoa — 
.ygbaotan,  Ramiden,  Oi  Kellnai— •*  an 
and  they  nsceaaaiily  give  a  very  in- 
age:  atiO,  it  baa  bean  atatoi  that  tlw 


lod  ii  ap[dieable  to  al 
'hich  an  image  can  be  prodocad.  Bnt 
of  fact,  No.  1  of  theaa  mathoda  giTe* 
orter  focal  length  for  an  eyepieoa  than 
iilleience  Turyuig  from  alioiA  10  to  20 


PLIES  TO  QUEBIIIS. 


Humirt  tf  th4  pmn  ailUd. 

-Voaa  Indaotlon  Mnahlne  (tT.Q.)  — 

B£."'will  r^er  to  the  illuatcation  of  tha 
ina  given  in  the  laat  volume,  which 
ia  quite  aocBcate,  and  ia,  I  brieve, 
ale,  he  will  see  that  the  broahea  on  the 
la  on  each  aide  of  tha  machine  are  in 
ninunicatioD  with  the  paper  ahialda  on 
lod  with  the  tinfoil  dues  on  the  front, 
plate;  when  the  diioaoa  the  revDlvine 
in  contaot  with  theae  brnahee,  both 
e  fixed  plate  and  the  front  of  tha 
plate  are  in  metallic  coatact.  If 
'  will  now  referto  (he deiariptio] 
lel'a  "  Nataral  Fhiloaophyj" 
e  repleruBher  of  "  '" 


could  bemadeonlof  flat  bar-iron.  The  aLtea  of 
tube  I  ahoold  oae  wooll  be :  ontaida  tube,  2Jhi.  or 
2)in.,  by  IQin. ;  inaida  tube,  IJin,  or  l|in.,  hat  I 
eonid  not  aay  for  certain  If  that  aize  would  throw 
S  galkmi  of  water  a  mlnnte  without  fatigue,  bnt  I 
ahonld  aay  It  would.  Have  atrong  tube,  and  make 
,    all  your  jaiuta  weU.~T.  Hixsia. 

[44361.]— Bxama. — Before  yon  can  gain  admiai 

■    ■■  — »-■ — '    a  nomi — " ' 

..     .__.__     sign-OfB   

linated  by  the  Foreign  Saeretary.  Gierke  in 

Duchy  of  Lancaster  by  the  Chanoidlor  of  the 
dnchy.  Clerk*  in  Parliament  by  the  obiaf  dark. 
Inspeotoia  of  Hinaa  by  tha  Home  Seeretaiy. 
Should  yoD  have  influence   enough  to  obtain  a 


ingii 

ir  William  Thomson's 
lectrometer,  and  remember  that  the 
ombs  of  the  Voaa  machine  are  insulated 
lather,  and  that  the  two  vettiMl  conba 
allic  contact,  I  think  he  will  aaa  the 
he  Voes  machine.  I  have  a  Ton 
le  with  a  lOin.  revolving  -  plate ;  it  fa 
iptibla  to  damp,  but  otherwise  it  works 
vea  a  very  strong  atraam  of  eleotridty. 
3. 

.d  44701.]— StrenKth  of  Tnbes.— 
Dgmypeparon  the  bursting  praaaure 
laght  to  haveadded  that  tbe  sameargv- 
s  when  the  prsaaure  is  applied  aster- 
hen  the  tube  fails  by  the  crufAin;  of  the 
t  regret  that  when  1  wrote  the  paper  I 
:sol  reference  at  hand,  nor  had  I  seen 
"  Soiler  Inspector,"  which  contained 
I  applicable  to  the  case  in  which  a  tnbe 
rt  of  "caving  in  "  of  the  matarial,  and 
certainly  do  when  the  tuhe  i*  below  a 
cneaa.  Omitting  decimals,  the  formula 
pg-iu  proceaaiaP  =  C^whareCisa 

e  other  aymbola  baine  variable  at  wiU. 
npiric  formula,  anil  is  only  tmstoa 
at.  For  instance,  if  we  make  f  the  In- 
aiiable  and  P  the  dependent  variabUi, 
M  the  value  otl  beyond  acertain  point, 
ndiog  value  of  F  will  become  ao  great 
tcrial  would  be  crushed  long  before  it 
r  buckling  or  caving  in.  and  the  formula 
lat  case,  mislead.  Again,  if  '  be  made 
,  we  are  reduced  to  an  absurdity  when 
I  incraaaed  beyond  a  certain  eiteat.  ,To 
erne  eaee,  it  wonid  he  poesible  to  make 
long,  or,  m  other  words,  to  make  I  so 

P  would  equal  0,  ao  that  a  very  long 
in  this  caso  collapse  with  nopreanueat 

be  seen,  therefore,  thut  not  only  my 
I  lubject  wae  incomplete,  but  that  the 
reu  by  Fairbaim  and  othera  are  not 
>allaa>eaoftubessubject«l  to  externa] 
t  would  be  an  Interealing  study  to  find 
point  or  with  what  thicknMa  of  metal 
brmnla  faila.  Beroad  thia  point  the 
asnra  would  vary  directly  aa  Uie  thiok> 


.-      ....  you  would  probably  be  examined  aa 
soon  aa  a  vacancy  oaaiurrad ;  bnt  the  time  ' 
tain.— C.  S.  CoicH. 

[44364.]— BnkM— Tha  WeatlnKhouBe  Hoae. 
OonpUnfa  (V.Q.)  —  To  "A Bbivie."  —  Thj 
Weatingbonas  brake  "automatic   coupling"  wag 


idii^wi 


I  placed  at  each  end  of  every  vehicle  ;  the 


in  the  ordinary  way  they  are  efuaif ;  bnt  when 
drawn  apart  by  the  aeparatlon  of  the  train  they 
rttnabk  open,  and  thus   automaticallj  apply  thie 


brakea.  Tba  valve  ia  afanply  a  plain  diao  aanttng 
npon  an  indjanbber  ring,  and  provided  with  thraa 
pronga.  Whea  the  cnuplinga  are  oonnaeted  the 
pnmgi  of  tha  ona  enter  tiia  spaoes  batwaen  theaa 
of  tha  other ;  It  will,  tharatoie,  be  seen  that  tha 
pipat  oannot  poadbl;  bt  nnlted  withent  tha  nim 


turning  round,  and  aa  this  rotation  oaoaea  them  to 
be  lifted  off  the  seats  a  olear  paaaage  lor  air  ia 
insured.  Fig.  1  showa  a  alde-TJew  of  a  eonpling, 
and  alao  the  three  pronga.  The  conplinga  are 
united  by  taklDg  one  in  euh  hand,  placing  them 
face  to  (ace  nearly  at  right  anglea  to  one  another 


le  position  mdinted  in  I 
Isolllustrates  the  hose-] 


pipes  complete,  and  the 


attachment  to  the  main  iron  pipe  whidh  rsnana 
under  eaoh  vehicle.  It  has  been  already  pirintad 
out  that  a  very  im^rtaut  Monfijmty  of 
the  Wastinghouae  brake  la  that  the  oonnectjona 
'"' —  carriages  can  be  separated  byhandwith* 
inethe  brake  "on.^'  thus  leavb 


putting  the  brake  "on,^'  thus  leaTing  the  air 
red  on  uie  train   ready  to  be  used  apaa  any 
well-known  but  ti 


drawing  the  tr 

Weatingbou-- 

ooupHogsar 

ever  is  done  to  them. '  At  the  end  of  eacf  vehlele 

a  holder,  or  "  dummy  ooapUng,"  la  fixed,  to  which 

the  hose-pipea  ate  attached  whan  net  in  nae.    In 

oenclusion,  I  may  mention  that  ths  all  jiiiaaiiiii 

within   the  conplinga   tends  to  hold  them  more 

firmly  tomthei  and  to  insure  an  air-tigU  joIdL — 

fV.wirimTK  Sebxtios,  Lsloaster. 

[44372.]— How  to  Olaan  Ohamola  Z^ntliar 
and  Flate-aiaaa  Wlndowa.  —  The  leather 
should  be  washed  in  clean,  aott,  warm  water,  with 
some  white  cord  soap.  Dry  them  slowly  and  poll 
out  and  shake  occasionally.  Flate-gws  braki 
best  vaabed  with  a  spouga  and  Warm  water, 
rubked  with  old   linau  o      -•-••—.   -_.. 


[44372.]— Sow  to  Claan  Ohamola  leather 
and  Flate-Olaaa. — Wet  the  chamola  leather  in 
watarjnatofFoold— not  at  all  hot— eqaeesa  it  be- 
tween the  two  handa,  then  lay  it  flat  on  a  board  or 
table,  and  rob  aonp  over  both  its  sides  ;  do  not 
treat  it  aa  if  it  n-ere  a  ooaiae  cloth,  but  keep 
squealing  and  opening  and  opening  and  squeezing 
itinthe  Donda  to  get  the  soap  well  thniugkit. 
Next  rinse  it  in  sevaia]  water*  fiU  the  dirt  ia  out 


wanted ;  it  ao,  asain  1^  the  pieoa  fiat  and  nib  the 
Map  over  every  inch  ofit.  Then  prew  and  Moeeie 
andrinse  as  boore  until  it  becomes  dean.  Hang 
it  up  to  half  dry,  then  rub  it  in  tha  hands  to  soften 
and  ttratoh  it,  and  continue  this  until  it  dtlea : 
finally,  roll  it  in  a  mangle.  I  shall  be  glad  if  any 
oontnbatorto  "  oun"  cau  describe  a  better  plan. 
Tike  a  small  piece  of  the  veiy  finest  and  aof  te«t 
flannel  without  ecaase  or  seam,  or  a  few  tnohes  of 
auparflne  broad -cloth,  dip  this  in  powder  bins,  and 
with  It  clean  your  plate-  gUaa,  pouahing  with  a  rag 
of  soft  silk  or  flne  chamois  leathar.~H.  O'B. 

[44460.]  —  Bcaema.  —  If  ■■  W.  W."  would 
kindly  luraiah  particulars  of  his  fruit  diet,  with 
reference  to  the  above  disease  (giving  breakfast, 
dinnsi,  tea,  and  snpper- or  aa  the  case  nJght 
be)  he  would  oonfei  a   favour   npon — Ak   Oat 


[44178.]-aixonlar  flaw.- If  "Leamo"  wiU 
>ok  through  your  back  volumes,  he  will  find  plantj 
of  methoda  ot  mounting  circular  saws ;  for  instance, 
on  p.  231,  So.  6B5;  p.  ->!3,  .x'o.  689.  Also  on  p. 
32  of  the  volume  just  completed  there  i*  an 
Illustration  ahowlng  several  woodworking  attach- 
manta  for  lathe,  iscluding  a  circular  saw  wiQi 
movable  guide  and  table,  which  I  ahoald  aay  wonId 
juat  suit  Sia  querist— U.  K.  T. 

[444M.]— Value  of  OUve-Oa-If  only  for 
lubricating  purposes,  I  ahould  aay.  Get  one  of 
Bailey's  testers,  whioh  will  show  the  quality  ot  the 
oil  as  a  lubricant  by  the  time  it  ruuL— 3.  B. 

[444gi.l-Oanoaa.— It  is  to  be  hoped  that  If  any 
sailing  racea  for  canoes  are  got  up  on  tha  Thansea, 
the  boala  will  be  built  to  a  standard  and  fairly  aafs 
aiie.  Several  lamentable  aaoidenis  have  OMuned, 
even  to  skilled  handa.  and  if  racing  is  introduoed, 
ihaie  will  be  a  tnideasy  to  greater  Ughfaesa  and 
ot  2tl.  «n.  beMi  is  not  altogeUwf 
r  radng  in  on   tha   llmmea.^ 


BWglJBB  mOHAinO  AWP  "WOBLP  OF  SOOnCIB:  ITo.  8QS. 


iwamw  iit«i>.3^  ^^H  TxjM  .-t  N.H.r.   hara  inside 

••est-  -T  I  nakLiKs^zs^Bii. — althoo^  I  thoald 
life^  L- 1».~*  *^u  ^_£bii-w  1ST  puuenlar  kind  oI 
«rvt  7tj  vato  ;i  'Iw  .vcnr=';c.is  at  an  «Q|cine 
?!^  =««.;  »  fcip.-*^  ?.-TfT       v'*;  .valM.  iMTing  ro- 


T^-i    -TflKitT.  Vriil 


r  of' 


i^'  rr  v-f-r  ?;Ti=^  ?TS?  ■  ^cf^  till  in  a 
1  't^  1  L-  iir?  "•*:i«;m1  T«iJ«lT  ii  f annd  bj 
'J.J.  T  =  ?  -=■;■  .-.,  «A,i^  V  if  ff^t  p^r  lecottd, 
=.  ye  ^.-i;  ,;  n-^r  -^  futs,     H*  pirwora  in 

jfriet:    2.  :i -f~'  ^.,>^:  i&#  «ff<«tiTe  hona- 
E  Til  jjTt^i  .-w  -i*  =  Jiii*  uad.— 3.  K. 
r^-:  — T^rseUswSawBeActa.— "EtVitam" 

I  •OiT^Ji  '"■  ~  >  1^1  vhi:  he  wwiti  in  either 
^TL  x  :'-      S^  -.^itn  u«  (erenJ  in  huk 

l».i'.~— Skr  B=J  -Wkur.— Hnt  the  lu,  ilir 
wmer:  Aii  a<  «us  will  cnponla.— E.O.M. 
■Mir.'— 9.\r  a.  SuTDW-thnca  XxprasB- 
^■i>> — ~  I:ea».~  in  hit  intetening  rap'7  ^ 


■.*.E-._..      .    , 

:i  ;=?•  of  vtu=h  I  iarloM  an  ont- 
CES  Kntal  of  then  UMy  on  the 


E^-SKfr-A  :5:tol«.  They 
.4  trv-iTTig  a  ■oDevhmt 
zk^fcecriKS:  d^nbt- 
=:*:-£.  P."  i«fsnd 
lur  w*  bidl:  kbont 


bom  the  Horologieal  Journal  (Uif,  1880).  The 
lower  spriDE  i>  caused  to  rise  inta  oontut  irith  the 
□)iper  ouBj  67  meaai  of  a  jewsl-pin  on  tbs  aratdh- 
mra.  pasaiag  under  the  ateel  ■emicircle  A.  At  B 
are  bankjng-pini  to  prevant  oocidental  oontacta 
from  tnmon.  I  tail  to  lee  any  tpedal  adrantage 
in  thii  pUu ;  on  the  eonbvr,  I  shoald  eipeot  it  to 
offer  more  reiiitaiioe  t«  Ow  (tandord  pendBlnm 
thfui  (hat  described  above.  Alu  I  ihonld  think  it 
mora  liable  to  ful  Irom  partiolei  of  doat,  &a.  get- 
ting between  the  apnngi.  However,  I  inppone  it 
would  not  be  uied  \a  tho  obierTatary,  nnleu  found 
■aliitactory.  If  Hr.  McOlellan  reqoirea  a  contact 
arerf  minnle  ha  can  irj  the  latter  plan,  motmting 
it  so  that  the  lower  spring  maj  be  raised  by  a  pin 
aSicd  to  scape- whesL  In  this  ewe,  instead  of  the 
■teal  iemidrcle  &,  it  would  perhaps  be  better  to  use 
a  wedge-shaped  piece,  as  the  pm  is  not  required 
to  pan  in  both  directions. — J.  B.  FiiOtd,  Binning- 

[4^i3-i.]— Barrel  OrBUU.^"Tsis"  will  find  the 
method  of  priddng  tunes  on  barrels  fully  illus> 
trated  and  dMCribed  oa  p.  Via,  Vol.  XX.  Be 
ooght  also  see  the  initiuotions  on  p.  440,  Vol.  XIII. 

[44541.]— Texu  OT  Bonth  Afrloa It  would 

be  interesting  to  know  why  ''Bachelor"  allows 
himself  BO  litUe  scope — why  he  has  set  his  mind  mt 
Teiu  or  Soath  Africa  ?  Concerning  the  latter,  I 
know  nothing — of  Tezaa  I  know  enough.  It  is  a 
Tast  howling  wilderness,  fall  of  maluia,  thieres, 
and  "cow-boys."  Undoubted!;  an  enginetnan 
accustomed  to  the  care  of  machinery  in  milk  and 
mannfactoiias,  would  find  plenty  of  employment 
there,  especially  if  he  is  young,  and  not  too  parti- 
eolar  as  to  what  he  Would  do  and  put  up  with. 
But  it  is  a  mistake  to  regard  Texas  u  an  El 
Dorado.  At  though  it  is  a  Tast  State,  andposaeases  in 
---  diKemt  parts  a  great  Taristy  in  climate,  yet  those 
__  ^tioni  whan  such  work  prenuls  as  "Bachelor" 
could  do,  are,  as  a  rule,  Toyonhealthj,  aKoaptfor 
the  man  who  baa  become  acclimatised,  or  who  was 
bora  in  the  auiny  (but  malariooa  and  unhealthy) 
South.  3Ian  naed  to  machinerj  afe  vary  much 
needed  in  this  country,  bid  not  so  much  m  Texas 
other  more  thickly  populated  and 
Let  "Bachelor"  come 


soundboard  is  Ulin.    AkttswiliaAi 
address,  in  adv.  oolnmo-    I  win  nsdpdl 

receipt  of  stamped  ^a^oft :  I  wil  ik 


!^  .'  c  .  ; 


man  healtfar 

to  Kew  Ton,  and  them  strike  out  to  St.  Louis, 
Uijsoiiri,  or  pnhape  better  atill,  Ksnaas  city,  a 
flonriihing  dty  also  in  tha  State  of  Missouri.  Ha 
will  find  in  t-ither  of  theaa  places  a  demand  for 


'A?riSlb 


■  lr-jB.l£i.  

mat.::r.«B.-i3.±«-^lC-.~ab±wi£tupab- 


—   know.     The  United 

States  are  now  the  seat  of  a  tremendous  trade- 
bi'Om,  where  ererybody  who  knows  how  to  work 
can  find  it  to  do  at  rcmuneratiTepricea.  Every 
man,  woman,  and  child  is  better  off^for  the  exist- 
ence of  this  boom.  If  it  also  has  spread  to  South 
**""'— I  t  have  net  heard  of  it.  Certainly  no  man 
can  do  better  than  come  hae.  If,  however,  he  is 
wise,  he  will  avoid  Texas  as  he  would  the  agns 
and  the  yellow  fever.  Tell  the  emigration  aganti, 
wh*n  tbty  try  to  fill  yon  full  of  sublime  ideas  con- 
ovning  the  Lone  Star  State  (Texas)  to  "go  hang." 
-E.  i  T;:mi,  Xew  York.  C.S-A. 


=.  ---ji  iktwi.  wixk  ii  v^Kd  in  laSgtM, 


prefaied  tor  the  atain  by  a  shDrt  bnaucBOD 

:om  thzOT  to  five  minniMS  in  addnlated  ootd 

in  Twoaoction  of  sb*  part  of  moriatic  add, 

■' '"of  m^BBBB,  to  forty  or  fifty  of 

eqaallT  wwk  solutiaa  of  mtiic 

acd.     This  cleansing  Quid  axtiacta  the  gelatine 

fn^  the  snrface  of  the  ivory,  and  is  essential  to 

it    of   a   perfectly    uniform  oolanr. 

and  the  absmoa  of  anv  giease 

y,  with  which 

v^sei  to  another  by  £it  pieces  of  wood,  attached 
t>  OKh  '.ther  at  riaa  bhI  by  a  flat  metal  ipring 
tftcz  thx  f-.rm  of  a  pair  of  sngar-longa,  separate  | 
[oL-s  bc;zg  k«pt   for    dLSwmt  oeloun.     fanbK-  | 

j^nUy  K,  i^  iiiai I  with  tha  add,  the  ivory  is 

:^Txz£lb^^  a^iin  placed  m  oold  water  that  has  been 
b^i^iL  lef -.re  i:  u  toanifened  to  the  stain.  Log- 
•M-j-ji  ri!-  is:  makA  a  daeoction  of  two  ounces  of 
'y.^wyyi-iri^  in  caa  qaait  of  wat^.  and  stain :  < 

_.._.    — J  jj    mlphate   of    iron  in   one 

len  heat  the  two  stains  in  sopa- 

F^h..  and  isojaaa  the  ivory  in 

.-^rxd-a^ia  t:.!  fifteen  minutes :  well  waah. 

■     - -- 'if  ivi  dinites  in  (he  sulphild 

1-.=.    -H;;--«ifel,"  ToL   II-— 

TIoUs-— I  hope  '•  T.  O. "  wiU 
:  tiA  pnaokt  explaoati'^  n.  The 
tt^  it  ^  Grille  tr=4i  d:VD  the  ontaide.  with  a 
^-.6:L  v^nst  <:c.^^^:;  edge<:fs:fndbcard.  There 
=3t  ill  wz  " — *—'-.-  Ihcwm::  ihe  tmigei  ^ycivi 
A«  s^^idscs:.  wiii  a  plaoi^  tir.-A  tw;  i^chs* 
iii^  peifa  len  ;  :=e  triige  c^aia  :a  :U  1.-J: 
O  *-•*  D  iTr^jf.  the  other  ■"■  ;*  came*  :  =  -^ 
arti,  Aati£.  Ihst  isanail  space  between  the 
__,_. yj  ,     Thi  Mtil  lenri  of 


[44613.]  — HTdr«aUe  O^u-Bloi 
reply  to  '■  E.  F.  C.,*  I  do  not  wieh  th* 
work  a  shaft.  I  tried  oonpling  the  pisi 
the  feeder- handle :  bnt  whm  ii  got  to  t' 
stroka  (at  each  end)  it  storoed,  and  on  a 
valve  by  hand  itrevoaes.  Thanks  to  **  £ 
'"  -  'a  ceitBu  V ■■ "  - 

.  off  by  Ui 

mence  afresh,  as  he  snggaats :  bnt  it  ■ 
bard  to  hare  to  throw  away  all  that  I  h 
I  have  a  good  msMn  of  wato- [about  SOOl 
thsborebendneed  toSin.  ?    I  do  not  b 


Kwer  for  engine  with  n-under  3)  d 
iking,  howBw,  over  the  ngnrea  ha  giti 
not  n^e  them  tally  with  my  wodiag. 
14in.  diametor  ol  grate  =  to  I-'>isqi 
whanas  ''Sonli^t"  makaa  it  If  sqi 
Also  I  reckon  th«s«  are  lt-0G2g  circular 
my  piiton,  which  wonld  require  in  round 
1]  square  feet  of  gtate  soifacc    Wooli 

Sht"  kindly  inform  me  if  I  am  31 
lige— AjuTEITB- 


will  say  what  he  really  waota,  1  wui  \ 
him.  Does  he  wiik  the  ijnenion  worked  • 
inconect  formula  which  he  lent;  ": 
should  get  a  "Tiratiia  on  Steam  Boi 
Bobert  VHlsoD,  Crosby  LoekwiMd  a 
GLanox. 

[4467 J.]  Onndan—Woin  of  Bt«an.- 
of  ileampipe,  if  tha  boiler  and  engine  \ 
sbort  distance  apart,  is  nssal^  one-Iovrtl 
of  the  cylioder.  But  for  such  a  •*•***"'■ 
proportians  would  be  neaped-  Withont 
the  possibiUties  I  Aonld  advise  that  I 
(ape  tw  divided  into  three  sectiooa.  Tbi, 
lion  lay  I4in.  diam. ;  ths  next  sectiai 
the  remaining  third  cf  the  ■<:•*»■■■—  aay 
But  in  an;  caM,  awiug  to  the  great  leoK 
thste  will  be  an  immsii-  lose  of  pow«. 


r,  the  presran  was  so  re 

, idscooldbe  got  at  the       ,. 

snSdent  to  mors  than  drive  it  withonl 
great  pdntwill  ba  alse  how  thislangleni 
u  to  be  protected.  If  Aa  radiation  a. 
pretty  completely  stonped  as  far  as  p 
then  the  nmli  will  »  somewhat  betl 
matter  what  is  done,  gnat  Vm  mmt  obi 

;U6^.]— Aneniiiim.~Of  what  chan 
i:  thoracic,  abdominal,  or  where — ii  it  on 
the  inomuuta,  the  oio^d.  ths  labch 
popUleal.  the  iliac  artery,  oc  oihanriss  \ 
rig^l  or  left  chest,  under  the  kaee,  «e^ 
a  aao  or  fusiform :  pulsating  oc  nonpiusi 
cannot  be  cured  wherevci  it  a :  but  I  ma 
toLowing  gensal  fonnsla  for  tha  aAsli 
the  paTieni.  Best  X  diet  --  iwt  x  tes 
lighi  -  reft  >  peace  of  laind.  The  cak 
ran  in  Ihii  fonauU  ii  f  sonled  on  ■'■iuw 
tions  anddeaens:  he  muss  give  up  all 
aal  its  woma,  ta£«  iS,  hi*  dothea  and 
Mi.i  lie  there  in  a  hocncktal  poaitian 
lik«:y,  nunvmonSh^acihisdisl  iboald 

\y>   grammes  =  ^i 
Dinnet:    meal  £0 


3mGijaHmBagANiOAMpwoiaj>oFflflimKm:  vto.  803. 


<per;  br«d  uidbntUr,  GO  giammn  m 
;  oUnt  ot  milk,  60  .smuBM  si  2oi. 
S02.  fioid.  He  Bhould  olwan  fsel 
take  u  Uttle  liqold  u  poadble. 
InottoBehtheanemuaiitwIf.  Nsvat- 
■itieat  may  nqnin  madidna  tot  the 
>f  other  oomplicatioiM ;  perh^M  a 
toDuch,  KooiiKeBtrae  IiTet,  >a  enlarmd 
siUns  hwtn  wbiah  often  acoanpuuei 
.  I  don't  belisTB  in  iodide  of  po'-  ' 
jniDetDie,  noi  aome  other  me 
I  could  name.  "Nax"  ihonld  M> 
a  without  a  moment's  Ion  of  tinui,  (or 
a  the  eool  w»y  he  pnti  the  qnntion, 
might  be  in  immmmt  daaget  without 


Dr.  Eriahsen'iAddnaitotheHedio^ 
the  palm  seemi  to  lie  at  preranl 
atora  and  Eamwch'i  new  buuUge. — 

PerapactlTB.— If  "J.  D."  ciuBetKl 

'tar  KicholBon'g  "FraotiB&l  BniMar," 
Kaltj  Bome  6ttf  jean  ago,  he  will  find 
ictiODS  ho  w  to  dnw  linai  toinacoeiubls 
inti  within  the  aomjmm  of  an  ordioarj 


Bending'  'Wood.— Ton  wajit,  for 
■  Thia  can  be  bant  to  anj  ahape  easily 
•eliboiUag  in  water,  or  rteaming,  even, 
nghlj  hot  and  moist,  jon  willflnd  no 
bringing  it  to  the  shipe  jon  want. 
woods  mlt  yield  to  this  claw  of  treat- 
.e  joa  buy  ue  thos  prapsred  tod  b«lt, 

SaglQ-Lftntem  Fboto.  SUdea.— 
thank  "Snnligbt"  and  othars  for 
J  qaecy.  The  way  I  hare  bem  trjjiig 
n  is  b;  taking  a  negative  from  a  print 
(  aootber  gelados  dn-plate  in  a  print- 
gaslight.  I  hare  med  levenl  URda 
I,  but  tailed  to  get  tbsm  siiiafaatory. 
baparfeotlyolearglMS  and  the  shadows 
ley  ware  printed,  aimilar  to  the  aaea 
hopi,  who  inform  me  that  they  are  not 
m  gelatine  platei.  I  have  not  triad 
t  the  akr,  as  in  aome  platoM*  that 

Xdifflcnlt.  In  Hr.  Dumf  lierf  method 
Dw  the  poatire  i»  printed,  aa  yon 
a  wet  plate  against  a  negative.  Any 
rmition  will  mDoh  oblige— AiUTxnB 

PreasuTO  of  Heated  Air,— A  cabio 
sasured  at  0'  Fahr.  givei  a  prennre  of 
oace  inch  (or  ona  atmoapheie),  whan 
y>,  owing  to  its  tendanoy  to  donble  its 
t  temperature.  At  300°^  the  preeaoTa 
;?^  =  9Slb.    Thit  is,  if  tho  initial 


HlneTkls.— For  stndy,  use  Collina'a 
r,"  pnbliJhed  in  Comna'  aariei  ot 
:-Baoka.  Start  wltb  the  Elementary, 
^Advanced,  and  akipping  Crystallo- 


Uinaisla,"  may  also  be  nastuL  If  .__ 
icoaaa  to  a  minsralogtoal  coUeotion,  in 
•  elsewhere,  he  sboold  take  his  book 
1  ttndy  there,  with  the  object*  before 
I  torecogniM  each  of  them  by  "bead- 
paying  particular  attention  to  tWr 

HMitlon.  ToaicaitaintbecoDititiienta 

y  its  blowpipe 


'^ts 


actions  given  by  liquid  reagent! 

nthy,  eapadallT  in  tupraotised  handa, 
ta  before  the  blowpipe,  and  ore  quite 
lied. — DmmoD. 

-  The  Bun'a  iKinvUndo.  —  I  am 
A  Fellow  ot  the  Ko^ai  Aitronomioal 
aniwering  my  qnoation  aa  to  the  Sun'a 
igitnde,  aithongli  I  tear  thM  I  am  too 
dentaad  it :  but  it  followi  that  the 
jrticle  303  of  Eymer'a  "  Astronomy," 
le  Uotiou  of  the  Aphelion,"  is  net 
«t{  and  I  ahould  be  glad  to  know  of 
lichwunld  oallghten  me.  While  upon 
011^  I  aak  if  the  Nautieiil  Almanac  tor 
aiirent  io.  giving  July  1,  4h.,  tor  Sun 


B,  iudnotion-coil ;  C,  awitch ;  D, 
;  E,  beU;  F,  telephone;  O  >ndH, 
■ptlogi  fat  pntti^  the  bftttaiy  thnmgh 


wires  covered,  with  eneption  of  wooing  nufMOi. 
All  oontaota  to  be  platiunm. — SoiBVCS. 

[U742.]— Hill  Qaarintr.— The   hoTae    making 
2  rev.  per  mln.  with  whoel  ot — 


With  drfrer  ot         Ci  teeth 

12  X  10 

Teeb  tn  pinion  II  }712(  VJ  ■x  b  speed  o: 


Seeond  oonnter-ebift        67  x    u 
18 

Dism.  of  driving  ptHIay    b-M 
67 

Speed  raqnired    2,00     }12,11(  6  diam.  of  Fully  on 
13  mfU, 

thus- 
Spaed  required  16,0  )121.I(  8  diam:  otFally  on  mill 
120  in  inches. 


Dbsoeiptiok  of  DBiwiwis.— Fig.  1  i>  plan-vi 
ot  trough  of  wood  leading  to  the  pfpi;  H  (.1 
Fig.  2,  which  ia  an  elevation  ot  the  appu-nlniV 
Fig.  2  the  (an  couaiatin!;  ottour  s!ieet>-i      :, 
ia  shown   aepirately,  the  disc  bainK  ot 
thick,  in  which  the  bladea  are  pinned  as 
the  periphery.  The  tan  ia  also  aeeu  in  pa. ,  , 
the  wind  inlet  or  auction.  Fig.  3  abowa  I :  >      i   : 
with   fixed  collar,   and   movable   nut  -.uid  lo 


and  brass  eostinga,  which  ia  very  siii^reiifi 
I  eonvart  an  old  grata  into  a  f  umaos,  which  I  U 
with  greau'sand  and  hnwn  ooka ;  tba  blaat  trc 


this  (an  will  support  a  ball  21<ia.  in  weight.- E.  H. 
IUlb,  Fall.  Soc.  Science,  Sherborne. 

[4476I.]-l;o«a  of  Votoe.—Unleas  "  Uziie" 


savenl   raw  freah   agga  par  day,  say,  with    i 
interval  of  thraa  to  toni  houn  between  each. — 
H.  O'B. 

[44753.]— P&lntlnff  on  Teira-oottK.— "T." 
'iu  be  much  obliged  if  "Marguerite"  will  give 
the  information  so  Mudly  offered  on  painting  in  oU 
and  china  colour  on  teita>cotta,— -Y. 

[44787.]  — Oolii.—£BBiTi.— Stephen  Bulhmy 
should  be  Bathori :  Ferdinand  ot  SUria  should  tie 
Slyria;  "Ulchael  the  Fint,  of  the  house  of 
Komanof,"  should  be  AQehael,  the  first  of  the 
house,  fts.~a.  J.  H. 

[44762.]— lUdtKnd  Bnglnaa.- Noa.  fi  aod  21 
are  single-framed  (oui-conpled  paeaenger-enginaa, 
rebuilt   18TS,  of  the  2  or  40  class,   with   doaed 

Slashers.  No.  28  is  a  aing le  engine  stationed  at 
kmforth,  and  employed,  together  with  No.  2S,  to 
ran  the  night  maiJa  to  Normanton.  In  1879  the 
old  boiler  was  replaced  by  one  which  belonged  to 


(I  believe  one  ot  the  800  olaaa]. 
.  no  data  on  the  engine.    flIOu 
an  otitncle>fitmed  goods  engius,  built  by  Kitaon,  in 
1867,  and  No.  1.4Cfot  his  build.    I.ieOisadnEle- 


Thei*  ia,  therefore,  no  data  a 


1867,  and  No.  1.4C3ot  his  build.  I.ieOis  adngle- 
framed  gooda,  built  by  Eitaon  and  Co.,  in  1875, 
and  No  2,020  of  their  build.  1,223  (same  olaas) 
Neilsou,  18T6,  No.  2,0S3.  1,312  is  a  6(t.  6in. 
ooupled  bogie  express  engiDe,  built  by  Kitaon  and 
Co.,in!87a.  I  do  not  know  the  maker'*  No.  No. 
22  is  one  of  the  amallei  rebuilt  800'b.,  rebuilt  1870. 
I.do  not  knowthe  date  of  444,  but  can  tell  "J.L.  F." 
that  several  engines  about  that  No.  were  rebuilt  in 
18T1-2.  If  444  has  no  cab,  the  date  is  moat  likely 
1871.  No.  368  waa  built  by  Sharp.  Stewart,  and 
Co.,  in  1S65,  but  I  do  not  knon-  when  it  was  re. 
built.  Can  "J.  L.  F."  give  me  the  dates  and 
maker'!  numbers  ot  TTO,  930,  and  990.— Ubixob. 

[44767.]~aeoIoCT'— I  should  think  that  the 
"Tabular  View  ot  British  Foaaili"  (Stanford) 
would  be  ot  same  use  to  J.  Hale  in  naming  his 
but  the  best  thing  he  can  do  will  be  to 
foaails  with  those  in  some  good  oolleo- 
tion,  auch  as  that  in  the  Uoieum  ot  Fraolieal 
Geology,  London.  ThaQanlt  ammanitea  are  not 
rare,  several  apecies  being  met  with  in  other  KMk* 
ot  oretaoeaus  age. — TrrrBBWOBTH. 

44767.]— OoologT.— J.   Hale  would  probably 

d  soma  ot  bia  tosaila  fiznred  in  the  "Tabnlu 

View  of  Characteriatic  Britiah  Fossili,"  published 
by  E.  Stanford,  London,  price  4b.  :  but  it  ha  wiahes 
to  nam^  hia  gieological  collection  thoroughly,  ha 
aliould  try  to  get  acceta  to  aoopyof  the  pnoueft' 
tiOBS  of   the  FalaiontoEiapbical  Sodaty.      These 


with  figi 
tUl  the  totMt  found  in  th. 
80  quarto  volnmes.    Thia, 


I,  and  compnaa  about 


purohassd  by  a  dilettante  studentTbat 
many  free Tibrariea  possess  a  copy ;  or  it  J.  Halo 
is  aequainted  with  a  Fellow  of  the  Oeologieal 
Sooa^,  he  might  be  able  to  obtein  the  toan  ot  a 
volume  at  a  tfaoa  from  that  sodaty.    If  J.  Hale  ia 

to  a  pnUic  museum  he  may  there  find  apeda 

of  aoma  spaoiea  of  hi*  fcMl*  named,  and  if 
he  eao  ••enio  the  aid  of  tha  onntoi  td  tooh  a 
laenm,  he  might  be  able  togetaooatatasped- 
ms  which  are  not  exliitdted  io  the  oaaae  but 
arranged  in  drawers,  as  is  often  the  case  in  a 
museum.    Tnwtead  of  ammonite*  bdng  Ace  in  the 
gault,  they  .are  ratlter  charactenatio  of  it,  about 
*~renty><one  (peoie*  being  fomid  in  that  formation. 
AjtOBA. 

[44769.]- Latuoli.  —  To  "  Snwuoirr."— Two 
cynndara  are  by  no  means  a  naoestity.  Tha  use  of 
me  mendy  lequires  arrangements  that  are  not 
needed  with  the  two.    When  one  cylinder  ii  a«ed, 

the  moving  parti  require  U  """ ' '~ 

......  ^ — whon    a    balanc-     .. -„ — 

it    the    engine  ia 


greatly  eliminated.  Yon  would 
0  place  the  counterweight  other- 
wise than  on  the  main  shaft.  One  4in. 
cylinder  would  be  far  better  than  two  2in.  ones. 
As  to  propcnrtions,  I  should  want  to  know  the 
preaiure  of  steam  you  propoeed  to  carry,  and  np  to 
what  speed  tha  engine  vrould  be  run.  1  could  Uian 
tell  yon  the  siEes  of  rodi,  &o.,  boiler,  and  other 
narta.  The  olaas  ot  screw  I  should  advise  i*  tha 
urifilth's,  or  a  modificatiou,  and  it*  diam.  must 
'>e.  to  some  extent,  (governed  by  thedraughtot  water 
>l  the  boat  aft.  Yoo  had  also  bettor  say  the  beam 
it  your  boat,  f   "— *  '-  —  "' '  ■"•■'—  "™- 


'  tideratioa  ot  the  c 


s  yo. 


lurselt? 


I  boiler.    Bo 

0  the 


I  engine.     1  do  not  alto- 

,  a*   it  naturally  throw* 

n  on  th*  piatea  ;  still  for  small  work  it 
I  mwh  matter.    Hut*  you  patterns  of 


asausH  mauAKio  amp  wobld  pit  BcinnioH!  Sa.  lea 


an;  kind  for  the  eagms,  or  will  job  luTa  to  make  pipe  would  dap«nd  on  the  eize  to  wma  extent. — 

tluin  F    I    mentloti   tbii  ■*  I   Wve  pattenu   of  duvudht. 

MTeraliiiea  and  olaMsa,  and  It  I  oonld  do  an;-  [44T76.]— Slnlas.— (lit)   I   would   pomp  Uia 

tUng  to  awiat  fan,  I  am  at  all  timM  pleued  to  do  water  from  tha  npper  isam  to  the  snrface,  whioh 

■0. — SuxLiOHT,  would  keep  joa  from  difficulties  a*  i^ards  the 

jeotions  with  the  «olid  bodj,  that  a  weight  placed  [M7T0.1— Klain*.— 1.  Ton  have  ecaroely  giyen 

on  thetop  of  the  solid  body  would,  if  hear;  enonah,  iia  enough  partioulara  of  the  leam  in  question  to 

causa  the   whole   to   bieak   dawn   IhrauKh   the  allow  of  a  purely  practieal  Teply  to  your  query. 

jeDtioosfromlhe  rnoinbodr.  As  the  senm  of  coal  worked  out  above  you  is  filled  ^ 

iheariog  force  varies  directly  with  watei,  and  the  thickneea  of  intervening  strata  i 

as  the  aroa  of  the  seotioD  of  the  girder  or  beam  is  so  small,   pillars  of  considerable   idie  must  be  I 

where  the  sheaiing  force  is  appHed  (such  resistance  left,  and  Iha  system  of  working  will  have  to  be 

■isovaryine  with  the  nature  of  the  material)  we  that  known  as  the  "bord  and  pillar,"  tha  hordi 

muld  easily  calculate  what  weight  would  be  re-  being  driven  not  too  wide.     Any  attempt  at  work- 

Sotnd  to  break  down  the  whole  arrangement  j  but  inir  the  coal  by  "  Iod^  walL"    or   renkoving  tha 

ere  a  difficulty  preaeuta  itself.    The  web  of  the  pillars  in  second  workutg  wiU  be  sure  to  caose 

gixdecisstithin  in  comparisonwith  the  flanges,  which  ooDsiderabla  fracture  of  the  roof,  and  a  consequent 

are  Sin.  thiok,  that  the  web  would  collapse  before  irmptiaa  ol  water  from  the  old  workings  above 

theflangeacouldbesnbiect«dtotbe  shraring  strain,  you.    Yon  do  not  state  whether  there  is  •  oonttant 

Hence,  m  calculating  the  str»in,  it  will  be  safer  to  faeder  of  water ;  the  qu-ition  would  laogest  itself 

take  the  sectional  area  of  the  wab  only,  which  is  whether  there  is  a  snfficiant  qoanti^  of  coal  to  be 

19  square   inches.    If  a  weight,  W,  be  placed  on  worked  to  render  the  withdrawal  of  the  water  in 

...         ...         ■  .       <.  I.  .1.           ...       W      ..,  the  old  wcrkiun  a  prafltable  proceeding,  as  were 

the  top  of  the  girder.  haU  the  weight  or-^  will  tu,  done,  eit£ar  bjf  borehole,  or  purSpir^,  the 

represent  the  reation  at  each  support.    The  sec-  !'A"Il.°' J^<??-^..'^-'Ji^„™^S.-'"^-""^  ^ 


L  of  the  web  is  19  square  inches,  and  tke 


by  "long  wall,"  or   in  tha  pillars. 
_  .._i.__F__.  -^^  jjg  workinga  si| 

say,  the  highest  point  of 


!  American  oak  is  6,0001b. 
equation  J^  =  19  x  60,000 
fcom   which   we   get    W 


u  30Jt.  above  the  •« 


ich  also,  the  sectional  area  of  the  beam 

ng    strength  I .         >        ..  .  .  .-,-.■ 

•ire   get  the    because,  if  lo,  yon  liave  causa  to  congratulate 

TOurwIf  npon  a  performance  not  equalled  in  mj 

6,000  I  experience :  24ft.  lift  is  ODuiidered  good  work,  34 

being  the  theoretical  limit.    You  may  calculate 

tha  quantity  of  water  running  by  the  following 


of  the  fire  ai  <li 
tina-surfaoe.    HanMi 
raimug  the  firegrate  practically. — SuinJOHT- 

[44788.]— Hajmonlum.— I  should  adviaa  ' 
Grant  to  have  a  complete  set  of  IStt.  TMda  ia 
instrument,  instead  of  his  proposed  set  of  13  xri 
He  will  then  have  a  bourdon  baaa  and  eUna 
treble.  The  clarionet,  if  proparl*  Toioed,  will  & 
n  beautiful  solo  atop  ;  the  bourdon  will  add  dm 
EiQd  depth  of  tone  to  the  bass  portion.  I*a 
recommend  the  broad  reeds  for  the  bourdi 
clarionet,  diapason,  duleiana,  and  vox  aunlit 
the  narrow  raedi  will  do  very  well  tor  the  4 
llate.  The  duleiana  set  sboold  be  voiced  top 
iluoaasoftsveettone.  Tha  diraeationB  of  the  p 
for  the  4ft.  would  depend  ill  a  great  measnrai 
he  position  of  the  other  pons  forming  the  soaai 
loarf.  Be  very  particular  in  makiug  the  pans,! 
1  good  tone  depends  groatly  on  the  proper  M 
itruction  of  them.— G.  Fbyeb.  Swaoaea. 

[44787.]— Oni tar.— Gnilan  range  iopriceba 
L2e.   6d.  to  £25;  thenfore,  it  depends  apoa  h 

f'vmfar  it  whether  you  have  agn4fe 
or  not.  Seoondhniid  gnitari  an  rf 
doubtful  valoe,  and  it  would  he  wiser  topudiri 
a  new  one  in  preferenoe  to  a  sooondhaud  a^^ 
mant.  They  are  made  wiUk  peg  and  nuriW 
heads,  the  ktter  being  preferably  the  beat.  tW 
^ ^^ ...  -v„_.  £2.    Ih^J 

edges ;  these  range  in  coat  from  £7  to  £10.  Aia| 
good  linitar  tutor  can  be  obtained  far  2s.  61.  irM 
Q.  Batler,  Haymarket,  Loudon.— O.  Fnm 


dent "  will  send  me  his  name  and  addrsas,  I 
with  pleasure  send  him  ooplBS  of  notes  ot;*|Ma 
'''  ~  matters  he  Ingnires  about. — IT 
,  l^wdeworth,  Bimungham. 


a  distributed  over 
I  am  aware  that  this  value  for  W  is  rather  under 
the  true  vain*,  beoauae  before  the  strains  on  the 
i*eb  can  be  brought  into  aetiau  the  flanges  must  be 
strained  to  a  certain  extent ;  hut  this  again  would 
depend  so  much  upon  the  straps  or  bolts  Innding 
the  several  girders  and  beams  together,  that  I  have 
left  ont  the  strains  on  the  flanges,  and  it  is  better 
'    '      n  the  safe  side.    Now  let  as  see  what  weight 


can  be  supported  by  tha  lower  girder  and  bwm 

ng  of  the 

wiU  give  but  little  additional  strength 


shearing  of  the  webs  at  the  ends.    The  oak  n 


the  weight,  as,  being  made  of  a  more  pSable  matuial 
than  the  girder,  it  will  bend  mush  more  than  the 
girder  whoi  supporting  a  weight,  so  that  whenthe 
girder  is  fully  atrained,  the  beam  wilt  be  itralned 
to  only  a  portion  of  its  full  strength  ;  the  resisting 
power  of  Eha  oak  beam  may  therefore  be  Omitted, 
and  tbcoe  remains  only  the  resistanoe  to  aheaiing  of 
the  webs  of  the  girder,  or  ~  =  19  x  60,000,  or  W 
■=  about  900  tons.  It  will  be  seen  from  the  above 
that  the  eoormonsly  thick  flanges  are  not  brought 
into  play  at  aU  i  this  oould  only  be  done  by  makmg 
tho  ends  of  thawebaitrongerlwbarethashflBring- 
appUed)  hy  attaiming  plates  of  iron  by 
^-*1l  aidea  of  the  web ;  these  plates  should 
—  ' — "— ig.  A  girder  so  etrengthoied 
IS  weight,  which  can  M  easily 

[44TT5-]—'Md- Water  Heater.- "To  Sum- 


V'-r' 


;  =  vetodtf  per  minute  in  feet  - 
-■£.  B.  J. 

[44778.]— Loco.   "Oomvirall. 

■■'  -        •■    ■  old  engine  of  Trevithiok's  (the 


8ft:  6in. 


-iugl, 


cylinder  in  build,  only  on  a  i 
Mr.  Webb  ha*  put  a  ''  cab  "  o 
of  his  iron  safety  valves.  Tha  piston,  rod-slidu, 
and  eonneeting-rod  are  much  more  hidden  by  tt 
framing  than  is  the  ease  with  the  7ft.  Gin.  uDgini: 
("Wellington,"  &o.).  The  leading  and  troiliug 
wheels  have  outside  bearings.  "  Wellinglou  "  hoi- 
a7ft.  Sin.  driving  wheel,  smgleand  outside  cyliU' 
dors.  The  piston -Aide,  &e.,  are  quite  open,  and  the 
leading  and  trailing  wheels  have  inside  beatingi 
It  Las  alao  a  cab  and  inn  aafety-valve. — Diokzd. 
[44779.]  —Pond-  Saklng.— Tha  ehaapeat  method 
would  be  to  line  the  pond  with  good  day  several 
inches  thick. — A  WoiTLS-BB  Pifxb. 

[44781.]— Pr*ixlnoaoapo.—It  is  not  ahsolutdy 
neosssary  to  have  exaotly  the  Sams  number  of 
mirror*  H  there  are  fignrea  oa  Uie  paper,  but  it 
tends  to  the  better  workinffof  the  inatmment  il 
the  numbers  are  the  same.  The  mirron  shoold  be 
flied  perpendioalar  to  the  centra. — A  Would-bb 

—  -iu  QUA-       [41781.]— Pnuclnoaeop*.— I  thinlyonwillflnd 
tn  fnmish  itita   ^-^^  When  ths  nnmbar  ol  figures  diSera  tram  the 


did  spaoe  allow.    Then  also  n 


liaHr."-nnlortunately,  you  omit  to  furnish  data   "^',*'^  ™.'™™'  olttgures  diSera  tram  the 
of  the  graatest  fmportaice,  a<  bearing  direoUy  on   ?""'^_?'  *^*"  ^^'  xoetrope,  or  of  mirrors  lit 
theqni^tienotthe^aoeat  dispoial  for  tho  fUd-    the^5raiino«»jw,^theyMpMiwtprogre«Bvem<.vB- 
heatai,  and  also  the  class  of  boiler.    This  last  is 
valnaUe,  as  enabling  one  to  better  arrange  the 
dispolition  of  matters;  thus,  tar  instanoe,  there  is  the 
"Qraen"   Eeonomiser,     "Hawkslsy    and   Co." 
EipanmoD    Feed-heater,    "Atkinson's"     Feed- 
beater,  "Benjamin's."  and  several  Others  of  that 
class.    Tbeathereis"HamiItonBndCo."  heater— 
'  all  thesa  being  neatly  of  a  class.    And  beddes  thoee 
a  11. ,  many  others  which  ^  —" 


I  have  those  of  an  <  hoilers  for 


,  such  as  a  person  running,  boat 
under  weigh,  Ac.  If  ths  number  of  fignrus  and 
slits  is  equal,  tha  flgurea  appear  to  remain  sta- 
tionary, and  do  not  progress  in  any  direction.  * 
little  study  of  the  pniu^e  of  the  instnuoenl 
plains  why. — J.  Biibwa,  Belfast  ■ 

[44786.]— Boilar  Tirlns  with  Om.— To  deal 
with  the  matter  fairly.  I  must  say  that  the  boiler 
12  is       ■  - - 


described  at  page  22 


older  tjfh,  sneh  as  tha  simple  form  of  coil 
tank,  as  also  tha  cma  I  much  like  myaoif,  the 
Annnlar  flow-heater.  All  the  first -named  group 
are  somewhat  expensire,  whilst  theUst-namsdara 
the  cheap  ones.  If  jou  han  a  abaace  of  fixing  a 
long-heater  by  the  side  of ,  or  on  the  hriokwork  of, 
the  Doiler,  then  I  ahonld  reeonmend  tlie  Aonalar 
form.  I  thatefore  await  your  statement  al- 
to available  nace,  and  if  a  vertieal  or 
boriaontal  woald  ha  most  suitable.  And 
with  this  informatioii  I  will  be  pleased 
to  fully  deseriha  a  aaitable  heater.  As  to  hsatiDg 
faetorr  hj  the  exhaust,  I  am  stnmgly  against  any- 
thiog  like  a  long  nm  at  axhanat  piping.  If  the 
part  yon  wish  to  heat  i»  pnttj  dose,  tha  nut  of 
pipa  not  very  long,  aad  jou  do  not  require  ta 
uUUm  ttie  temaiBdK,  theai  yon  miidit,  nnder  eer- 
tain  eaadJtloiM|  after  passi^  the  heater  tnithar, 
maka  asa  ol  iba  axhand.itaain.    Tha  leoftb  at 


g  a  gas-flra ;  but  that  it  could,  by 


If'l^' „ „ 

should  use  a  differoit  form  somewhat. 
poiing  yon  bad  a  boiler  similar  to  the  description. 
what!  iheuld  do  would  be  to  have  a  oast- iron  box 
made  to  fit  inside  the  fire-box,  and  to  oome  u)i 
almost  level  with  the  bottom  of  the  firedoor. 
For  an  iilnstration  of  the  burners  see  page  477, 
Yol.  XX  XII.,  where  you  will  see  my  pUn  foi 
applying  it  to  a  bdler  of  the  looo.  type.  In  your 
ease,  vou  would,  of  oourse,  bring  the  gas-noBle 
and  the  air  iadrasght  under  the  edge  of  the  bot- 
tom cd  the  ehall ;  and  if  you  like,  it  might  be 
eithK  Indliaad  or  hotiiontal ;  so  long  as  tha  area 
for  n^xlnK  the  air  and  gas  is  ample,  the  shai 
mattar*  little.  For  a  vertical  I  should  oertainl, 
nae  pUaita  of  acto  oa  tha  burner,  which,  iaaahart 
time,  Wiethe  aid  olaacUtgM  a  briUiaatOia. 
BatwiaaaktaraartuTwiMb  daesMtgiva  «C 


nun  Bnvuuorniaaou  dv  may  reqiuiv  uma  i^ 
lima.  The  prepaiation  of  obieck  for  the  ■■ 
scope,  and  eapeoaUy  thoasof  a^yuoloakali 
tnre,  >i  difflcolt  and  mtricata.  I  wonld  mtmi 
to  nse  as  his  guide,  first,  for  gsnsral 
Dr.  Caipenter"s  "  The  Miorosoope  ami  —  _, 
tions,"  16s. ;  seoond,  for  phynological  popM 
tha  little  book  of  Dr.  Hanh  m  "  Seetion-CMil 
a  Piaotical  Chiida  to  tha  Preparation  aal  m^ 
ing  of  Saotion*  for  thellicroaeope^"  2s.6d.;M 
booksb^ng  pnhtishsd  byMeasra^  ChDrahill,ni 
Bnriington-&eet,  London.— K 
144788.]  —  IClarMOOploKL  - 
"Coimtiy  Stodant"  wishsa  u 
histolot^,  I  wonld  reoommend  hi 
stodniFsmioroaoopeof  anyeoodma-^.  ■»-.--:: 
stmmsnt,  with  a  1-tth  or  a  r-4th  and  a  l)m.  «M 
glasses,  should  ODSt  from  £6  to  £10,  Bndb>  ■■! 

CeaUetoaddotha  '   ""^ 

also  obtain  Beale'i 

scope"  lataal 

■tnuy  the  lower  'forms  oi  ma,  m'(i  j 
-  j.ue Uicrosoope  and  Its  BaTBlatinnt"lsa^ 
book  for  buiimer*.  In  atodying  UthdOff  W 
are  four  prm<^al  operations  to  he  Jsaatr* 
tea^ngont— i.e.,  sepwaUngflhrssinflbnubM 
such  as  the  mnseolar,  nsrvous,  ftc,  OntHuM 
sections,  staining  and  injaotiona  of  the  csaMWi 
and  lymphaUcs.  A  student  would  natQCSlfrWB 
with  the  easiest  of  these  operations,  that  hjij 
teasing  out  For  quite  abegluws  Ittswww^ 
Snt  separatiiig  vegetable  tusuea.  A  nniB  n 
of  cabbage-rtalk  {in  detanlt  of  rhahsi>«i 
whioh  U  better),  after  betng  weU  boiled,  nOl 
taaaed  out  with  great  facUi^  so  as  to  demMwg 
tho  spiral  Tascular  tubes.  "  -  '"■-•" 
Stiidanrt",mici--~™-  "  ""♦ 

revened  image  to  tha  i 
>bjeeti*  seen  the  right  mj  n 


add  other  power*  as  reqnind.  EsW 
_  _  I  _  "How  to^'otk  witfct 
Hiorosoope"  latest  edition.  If  hit  objMtdM 
1. ._'7_  IV,  . J w  .«.   Gaipalj 


Having  provided  himself  wW 

oonple  of  Biie  needles,  eaoh  moontad  on  a  wo'^ 

handle,  his  equipment  will  be  complete  for, 

present.    The  Mted  oabhage-italk  being  plae*^ 

'  iss  slide,  with  a  smaU  qnaDtttr  of  wstsTs 

proceed  to  separata  the  ^ilal  tiswe  <*, 

loting  miorosoope  by  Qie  ^d  of  tte  n*^ 

aththa simple  lent  or  oomponnd  mlatf" 

.lu.  eraetor,  as  On  oasa  maa  he.    Whtsi  k* 

aoqnired  great  facility  in  th&  operation  k*  * 

pTMeed  to  more  dUBonltsnbJaats.  A  smaU  (s^ 

weU  boiled  mutton,  treated  mthe  same  way. 


f^va  hW  an  insigfat  into  We  ■Kac&ora  w  m"^^ 
bene,  and  irtan  ha  can  nwoaad  In  s^g^ 
thiittasas  into  its  oomponsskt  flbsM  and  flMll^ 
wsUkaaaaofdrad  a  eoDridgaMa  aoMntefn* 


FT.  30,  1881. 
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i^.  Tho  abOTo  irill  give  him  wort  enongli 
B  Dext  lew  weeks ;  thsFitf  ars  I  will  say  an 
li  preaent.  Bvale'a  or  Carpsnter's  booki  will 
limlioirto  adjogt  and  nie  tlie  mioroicope, 
a  fonaer  ihowa  kU  tbe  OpentioDS  aeceBUry 
•  rtad;  of  histology. — A  Fbuaw  Of  tob 


___:  Sirocco.  September,  1874;  Harrowby, 
«r,  1878;  Delhi.  Ap.,  1868;  Seoator,  Sept., 
Peel.  Much.  1862;  Heetor,  September,  IS70: 
on,  July,  1S64 ;  Waterloo,  Feb.,  1801  ;  Star, 
18eO:at.  Patrick,  October,  1374:  TenryBon, 
18G9:  Boberta,  .Inly,  1S64 ;  Princeu 
idta,  JuiiiaTy,  1S63  :  Thunderbolt,  Oatobet, 
Fireflv,  February,  IBW  ;  Clyde,  Feb.,  1863  ; 
mil,  Jaaoaiy,  18G6.— Diohed. 
52.1— Trioydo.— Ton  cannot  Uo  bettor  than 
nachiiie  with  from  40in.  to  Hia.  wheeli,  of 
leo-front  class  most  cerlaiuiy  ;  and  if  your 
i  will  permit,  a  machine  that  drircB  both 
vheels.  If  you  want  to  save  expense,  then 
ight  have  one  with  single  drivers.  But  at 
■iant  moment  I  am  airaitiog  the  teetlDg  of 
■chine  I  meplioned  at  page  65,  and  which 


>  be  tbe  best  I  have  yt 
s  I   have     given    it    a 


buy  a 


ithar  both  or  one  of  the  large  wheels  driving, 
liog  to  the  amount  I  had  to  spend,  with,  of 
,  back -steering  wbeola,  say,  40iit.  to  44ia, 
vferably  chain  ilri ring- gear.  But  that  most 
the  daiB  in  which  the  chain  is  made  with 
rictioD  rcllErs.  Tbe  brake  is  certaJDly  best 
driTen,  either  on  thehube  with  a  steelbrake 
or  with  spoon  brakes  acting  on  tho  tirea.  If 
■o  not  over-strong  muicularly,  then  have  the 
I  driven  with  level  gears.  That  is,  the  treadle 
nakea  turn  tor  tarn  with  tbe  driving-wheels. 
;ly  robust,  then  have  your   40tu. 


'tgoo^ 


ly  tell   gainst    yon.     Therefore, 


geared-    I  myself  muoh  pref  ..    ._ 

itermediate  wheel  for  the  drivers,  allhoagh 
i*  a  wheel  lately  introduced  that  Is  likely  to 
>d  work.  There  ia  one  point  mure  I  would 
Ml  that  makers  do  not  appear  to  consider.  It 
have  your  back-wheel  not  less  than  ISin. 
uneter,  and  SOia.    to   32tn.  is  better  still. 

with  SOln.,  and  it  gives  a  command  and 
litoeeeof  steering  that  the  smaller  wheel  fails 
ai.  For  eaie  in  riding,  adjust  the  seat  well 
rd.  Bat  do  not  too  much  reduce  the  weight 
buk-wheel.oryou  will  And  that  the  steeroig 
aooertatQ.  iSuch  a  machine  aa  yon  deeoribe 
.  suit  yon  well.— Suiilioht. 
VS.]~B(K>k'>  Tables  of  Cost  aai  Fro- 
"One  Who  Had  to  Leave  School  at  Eight 

of  Age"  sboald  notice  the  heading  of  "'- 
nl  oolnmna  in  Mr.  Book's  book.  If  he  n  .  . 
;onS7)  per  ceut.  to  the  cost  price,  he  will 
la  amooDt  in  the  third  column.  If  he  wishes 
rB27J  per  cent,  of  the  money  received  from 
nntacCioD  as  profit,  he  will  find  it  in  tt 
I  eolnmn.  The  rule  for  this  fourth  coluni 
lollDws  :— As  100  leii  the  rate  per  cent,  is  1 
0  is  the  amount  ^ven  to  the  amouut  required 
liathe  ease  he  girai,  may  be  stated  tbne: — 

As  721  :  100  : :  lOa.  :  13b.  QJd. 
Bdnraa  men  should  calculate  their  profit  on 
rtoni  of  the  money,  and  net  on  the  cost  price, 
a*  there  is  no  profit  realised  until  the  mar- 
;  hu  got  the  money  safely  into  his  pocket 

.Then,  and  not  till  then,  he  calls  this ' 

M  pnipoaea  of  his  proportion   100— on 

f£a  hu  to  replaco  the  capital  originally  in- 
land tbe  remainder  ia  proSt.  Hence,  whilst 
■Inayretnm  over  lOO  percent.,  a  buaineaa 
rcsn  return  100  per  cent.— G.  HisST,  Whitby. 
tna.l— Book's  Tables  of  Coat  Euid  ProAt. 


4by>= 


,  and  dividing 
n  the  example 
-ivuiupij  lue.  oy  ^ft,  au(L  uivido  by  72&  (that 
>~-iIt^  aodtbe  result  wilt  be  3s.  9id.,  which, 
atot£ecost  lOe.,  gives  the  figures  in  fourth 
■a  This  may  be  simplihed  by  being  turned 
*  Tolgsr  fraction,    and   then  reduced    i*  = 

■  g-    Now  "multiply  by  11  and  divide  by 

J^ttsresnltwill  bethoaame  as  above.  All 
*™>r  figures  in  this  column  under  the  different 
'"^timaybe  calculated  in  the  same  wav, 
■Has  ol  them  may  be  turned  into  very  simple 
""II.  For  0  per  cent,  add  l-13th,  for  10  per 
■•«l-9th,lor20par  cent,  add  !,  for  20  pec 
kUd  ),  isd  for  33)  add  I.  Some  years  aao  I 
■J'^lrbolamlefirm  u  ho  invoiced  a  certain 
111  IcMs  at  OQsf  price  with  10  per  cent  added, 
"  latrada  was  done  with  Utile  rial;  or 
At  taWnnent,  gave  .7^  per  c^t.  ^,n 
supposed  they  haf  a  cte&r  2i  per 


m 


cent,  profit ;  bat  of  course  it  was  not  so,  aa  they 
found  to  their  cost  at  Oie  end  of  the  day.  It  thny 
had  added  I-9th,  as  above,  instead  of  1-lOth,  the 
profit  would  have  been  «s  they  antioipatatl.— 
EDiBa. 

[44794.]— lodnotion  ColL— Such  a  oail  should 
give  jin.  to  Jin.  spark ;  but  it  the  insulation  be 
Imperfect,  the  spark  might  he   shorter,  tboagh 

Sirhaps  not  altc«etber  invisible.— J.  Bbown, 
elfast. 

[447M.>-CalouIatlnff  Live  Welsht  of  Anl- 
mals.—The  following  account  of  the  method  of 
calcolating  the  weight  of  animals  by  the  pan  miy 
he  found  osef  ul  to  ■'  J.  O'S."  :— Rule  1  :  Multiply 
tbe  sguare  of  the  girth  of  the  animal  by  tho  length, 
both  tu  inchrn.  and  the  product,  multiplied  by  tbe 
decimal  D79.)8,  will  pve  tho  oonlant  in  cub-~ 
inches;  which  divide  hy  &7G,  and  the  quotient 
the  weight  of  the  animal  in  imperial  stones  of  141 
Rule  2  :  Multiply  the  square  of  the  girth  by  tt 
Ii^neth,  both  in  inches,  and  divide  the  product  t 
7238,  and  the  quotient  is  the  weight  lo  imperii 
stones.  Rule  3;  Multiply  the  square  of  the  girth 
by  the  length,  both  in  inches,  and  the  pnMnct 
multiplied  by  the  decimal  00013616,  the  product  " 
the  weight  io  imperial  stones,— PhiuidsuDf. 

[4179S.]- Tricycle  Wheels,— A  ISin,  wheel 
should  have  a  hub  G^in.  to  7in.  between  the  apokes. 
The  larger  the  wheel,  the  wider  the  hub  should  be. 
But  although  this  is  a  very  good  rule,  still,  a  wheel 
o!  the  size  you  name  with  tho  hub  but  3in,  from 
epoko  to  spoke,  Bhnuld  bo  quite  strong  enough — that 
is,  if  the  reduction  of  the  width  was  balaoced  by 
additional  strength  othorwiae.  Tho  reducdon  oi' 
space  would  not  matter  as  long  as  you  ran  e-ii  goiKl 
roods,  and  diJ  not  violently  throw  the  weight  on 
one  wheel  at  au  incline.  Looking  at  tho  question 
all  round,  t  should  say  that  it  you  ace  u  fairly 
rarefol  rider  you  may  rcjsouably  use  the  narrowe" 
hub  with  perfect  safely,- So SLionr, 

[44700.1- 2rectinK  Small  Bngrlne.- Let  mt 
have  the  followiug  sues  :  (I)  length  of  the  bore  of 
cyliader  inside  the  covers,  (2)  length  through  of 
trout  cover  and  gland,  (3)  dimensions  of  valva-face 
and  sizes  of  pons.  Would  you  like  the  geuoral 
arrangement  similar  to  the  sketch  o(  engine  at  page 
192, Vol.  XXXII.  ?  Kso,  it  will  give  me  greatplf- 
sure  lo  afford  you  the  information  yon  ask. — in 

[44SO0.]— Sonlell'a  Battery.— The  fault  is  i 
in  your  liuc-plate.  nor  is  the  deposit  copper.  1 
think  you  will  find,  if  you  knoir  how  to  delect  it, 
that  the  deposit  is  iron,  which  results  from  im- 
pure acid  crblueitone.  If  you  nse  aulphutie  acid, 
it  should  be  colourless,  whQo  that  generally  eold, 
especially  at  oilshop%  is  tinged  with  yellow,  due 
"  the  presence  of  iron.  Is  your  bluaatone  door,  or 
'  -  dulled,  and  are  the 
irastatiun:--3.Q,0. 

[44S00.]— Danlell'B  Battery.— The  muddy  de- 
posit ia  a  mix  tore  of  copper  oxide  and  theimpuritieB 
lu  the  ;Kinc.  Itis  caused  by  the  aoaking  through'' 
copper  sulphate  iato  the  porous  pot  with  the  xli 
and  zinc  snlphata  forms,  and  metallic  copper 
thrown  down  in  an  impalpable  powder,  which 
quickly  oxidises  into  the  black  copper  oxide.  It 
cannot  be  entirely  prevented  ;  a  rather  finer-grain 
porous  pot  may  be  necessary.  Use  a  semi-satur- 
ated solution  of  xinc  sulphate  iostead  of  dilute  acid, 
much  less  waste  from  local  action  then  ecsuee, — 

ElXCIBICil.. 

[44800.1-Copper  Depoalt.— Daniella  Bat- 
tery.— The  querist  has  soma  sulphuric  acid  that 
containa  nitnc  acid  and.  perhaps,  arsenic  ;  buy  thi 
puroat  you  can  get  of  somewholesaledruggifll,  anc 
mind  and  mix  tho  solution  some  time  before  using, 
that  ia,  let  it  be  quite  cold  before  you  put  it  in  tlit 

Eoroos  cell.  I  waa  tronbled  in  tho  same  way,  but 
now  test  the  suspected  acid  thus — put  an  equal 
quantity  of  pure  sulpbnrie  acid  with  it  in  a  gj-- 
--'  "-—  add  carefully 1— >-j  ..i_.: — 


is  the  appearance  somewliat 
crystals  tree  from  a  whitish  iui 


__  fireclay  and  plumbago;  hut  it  "Amateur 
Brassfounder "  will  write  to  Tbomai  Fletcher, 
WarringtoQ,  as  per  advt.  on  page  vii.  ot  Ihia  week's 
paper,  he  will  receive  val  liable  information  as  to 
small   famnces    and    crudbles. — A   Wocij>-be 

[44B01.]  —  Braai-meltlnK    Fomace.  —  Mncb 

depenila  on  the  question,  viz.,  the  quantity  of  metal 
you  want  to  run  at  a  time,  and  whether  you  have 
gaa  or  not  at  hand.  If  you  ouiy  waiitto  melt,  aay, 
2  or  31b.  at  a  time,  your  beat  and  cheapest  way,  in 
ray  opinion,  is  to  either  buy  or  (I  do  not  know 
whether  it  ia  fair  to  Mr.  Fletcher  to  lay  this) 
make  an  injector  furnace  of  that  gentlemau'a 
pattern.  If  you  have  not  got  a  gas  tupply,  then  it 
IS  a  qiiestum  ot'tho  maxiinum.quautity  oI  metal  yon 


, ium.qijaotity 

us  of  fnmooe  to  do  the  same  m.    Tbe 


quantity,  and  if  gas  aupply  be  available,  I  wiU 
give  the  desired  information.  But  t  should  strongly 
adviae  a  goa-fumace  for  small  quantities,— Sinr* 

r44Sa3.]-FireKrate  for  Lancashire  Boiler. 
—Your  holler  is  about  30-h,p.,  and  I  should 
recommend  you  to  use  ficegcatos,  say,  7ft,  lorij^— 
Brebars  in  two  length*.  Dead-plale  from  loin. 
Lo  16in.  long,  aud  the  width  of  furnace  oE 
iMiurse.  I  should  also  incline  the  grate  a  little, 
ID  that  the  end  of  it  nearest  (he  bridge  stood 
ibout  3in.  lower  than  tbe  front  end.  To 
carry  tho  front  end,  as  also  the  middle  aud  back 
ends  of  the  bars,  I  muoh  prefer  a  simple  piece  ot 
square-bar  iron  with  the  ends  bent  doira^ay,  3iii. 
to  iia. — and  these  bent  ends  cucveil  to  fit  tbe 
f  UTDBce-tube,  This  saves  drilling  any  holes  in  the 
furnace,  which  I  greatly  object  to.  The  dead- 
plate  can  easily  become  the  doDcframe.  and  the 
bac  that  carries  tho  oue  end  of  the  Qcst  lengih  of 
firebars.  Even  better  than  the  square  bar  is  a 
piece  of  tee-iron  with  the  web  cut  uway  to  allow 
of  the  ends  being  forged  down  to  fit  the  tube. 
Don't  have  any  boles  drilled  in  the  fnmaco. — Sitn- 

[41S0o.]~Hot-water  Heating.- So  far  as  1 
cau  see,  your  pliiu  will  do,  with  one  or  two  ex' 
ceptions.  Don't  use  the. pipe  from  the  tank  T  in 
conjunction  with  the  return  from  the  coll,  Cariy 
a  pipe  from  the  bottom  of  the  coil  direct  back  to 
the  hniler,  or,  at  least,  do  not  connect  it  witli  the 
back  flov  from  the  tank  until  they  reach  the  lnweet 
level  of  the  bailer,  'ihe  pipe  from  the  tank  C  ma^ 
join  the  pipe  from  the  coil  in  the  lotum,  but  it 
should  go  in  at  a  side  inlet,  not  to  farm  a  direet 
portionollhe  rBtum,  as  shown  in  sketch.  Let 
all  tnma  t>e  rounded  elbows,  not  right-angle  turns, 
similar  to  the  junction  ot  T  with  the  straight 
part.  OS  that  would  lend  to  oheck  the  flow.  Also 
use  but  one  expansion  pipe,  and  that  on  the  Cuil. — 
Su.vuanr, 

[44806.]  —  Jet-Working'.  —  Small  chi-ets  ot 
ordinary  shspe  are  uaed  in  turning  jet  on  a  lathe- 
The  action  ii  more  of  a  scrape  than  a  diatinct  cut. 
A  knife  the  size  of  a  peckuifo,  with  the  point 
bevelled  oR,  and  then  set  like  a  cbieel  is  used  in 


■mg-je 


Jet  ii 


wilh  a 


wheel  with  rottenstone  and  water,  r 
then  finished  off  on  a  board  covered  with  slant 
leather — of  leu  porpoise -liide — impregnated  wilh 
range  or  lampblack,  mixed  niu  a  very  small 
quantity  of  oil,— G.  H.  WaiTEY. 

[44807.]— LlKhtlDK.-Hefiectors  that  would 
stop  light  going  upwards  and  aecd  it  out  totvard* 
tie  sides  o(  the  room  might  answer.  Try  i>  fist 
tin  plate  immediately  o —     "'"  ' ~'""  ' 


_.  the  illumination  of 

room.  The  etTect  could  be  tried  with  one  burner 
first,  the  others  being  turned  o3,— J.  Bbown, 
Bettaat. 

[44809.]- Bleotrlolty  fot  IdsM,  Motln 
Power,  and  Beat.— The  propoeed  plan  would, 
110  doubt,  Bucceed  provided  the  windmill  was  large 
enough,  cheap  enough,  the  boaie  stout  enough  to 
carry  it,  aud  the  dynamo  willing  to  work  with 
fluch  an  irreguJor  — '"'"      '''^'""  ■*^"-"  ""'■   '  *».i"t 


-.    The  above  __.,  .  .     .  . 
ms  from  the  non-fulfllment  of  whlob 
difficulty  may  he  expected.— J.  Bbowm,  Belfast. 

[44810.]— Soldering— Have  you  tried  dipping 
the  soldered  work  into  hot  water,  with  a  little  am- 
roonia  In  it.  When  well  dried,  you  will  not  be 
again   troubled  with  the  beads  of  Quid.- StTK- 

[44811.]— Crank -Shaft, —I  ehoald  first  borrow 
a  couple,    it   possible,    of    hydraulic    jacks,    then 
block  op  the  end 


of  ti 


.ejac 


noved.     It 


the  bearing,  so  thki  the  brstaa  c 
need  not  be  lifted  more  than  onoot  Din.  le  om. 
Having  got  the  one  end  lifted,  next  lift  the  other 
end  in  the  same  way,  well  securing  tbe  shaft  from 
rolling  either  way.  Now  fit  the  new  braaaes  to 
the  shaft  and  also  to  the  plummer-hlock,  and  level 

at  a  time  of  the  shaft  into  its  place  again,  and  the 
job  is  done  wtlbout  much  trouble  and  expense. 
Such  a  job  would  not  give  me  nny  trouble,  from 
the  tact  that  there  were  no  beams  overhead  to  lift 
by.  Anything  further  yon  may  wont  to  know  I 
shall  be  happy  to  tell  you.— StTJUOHr. 

[41813.]  —Kindergarten,  —  The  infonnaUon 
that  "India"  asks  foe  on  thissubject  would  occupy 
more  space  than  it  is  likely  tbe  Editor  would  grant; 
but  it  will  be  found  in  a  tolerably  concise  form  in 
a  (id,  pamphlet  entitled  "  How  the  Humui  Plants 
are  trained  in  a  Kiudergarleu,"  lately  published 
by  Messrs.  Sotinenschein  and  AUen.  Patemoatcr^ 

uore.- E  lAfiKErBBio. 

H481t.]— I«tlie.'-i;ha  BaU.wbat,'.omlheT 
speed  on  the  mandril,  mnst  be  aaoordin%  ^»i  "On* 


7  JID  WOBU)  OV  BQUKIl44rs.'MB. 


apT.li, 


^'  —t  ^i\z.-.-l  vii-^  T-.1  prcpsM. — G. 


•»  Dm  linliflit  "f  Uwi  ktl>*^^M>-^.     Wilb  «  £7-    &  =-r~u   K^xu 
wlMtil  (il  :!'liii.  (lian.  tfca  miI'^t  '.a  crjt  -  ».-«■■:  1  '■'—■ >y  *.'.  •±^  V 
tat  W.»«|.l«HiU,K  ili'iul'l  l«  (r',;f.  S..-i.  V.  ;  ;;_  i»-    m  "^ 
iniilcr;  biilfiir  bruu  'jr  i/Ai  hjOaI  it  tur.-JL'   *"    -- 
)iiT|{<>r,  M  It  would  ijriia  frt  fut.     Fvi 

still' fuiLlier  loiluc*  tli«'ip«(o)|  »i.t  iTf'ri  L-'.-i 
jou  w'luld  wuit  IjodC'K^  tA  <i'>  '"p-i;', ;  -""r- 
liEich  cliim  of  work  refiuire*  ■  differ*::*.  i^utA, .  tr.t-, 
wcKiil  tho  hinlioit,  cut- iron  tlM  slow:. — :tt- 

r-148iri.]  — Btar-Antlmonr.  ^n?    cttel   :<    ^\-~-^' 
melted,  uid  then  &Ui>wed  to  •olidilj  luetly  Duiw  &    —  -f '-^ 
lK;pt  of  elug,  in  order  that  U  msT  u*^34  l*^  ~ 
liMUtiful  fcru-Uke  crjitkiliua  nuikinn  '.^SAT: 
toes  wbioh  have  i;ameJ  lor  it  tbe  kb-^rt  ■-— ■*  — 

WOCLD-BE  PLPtU. 

[HS17.)-Speed  Of  Pomp.— H  3  Uf:j:'3=;j  .__  _    , 

drivru  fiut  tLe  burral  doei  not  £11.  I  ih:  .i^i  -.-:::-  Tt^'-j  '^i  "G-.  D..''  kiina  jt«n  igj  mf  faihEr&ud 
Bider  that  a  iiiii.  pump  with  2(in.  itrck-i  il.;:!!  =.::  =:7kJ  mi^ix  s-ic-:  T«ty  prstrr  tmuputnciei  in 
be  driven  over  more  tban  '!')  to  35  i:r:k^i  p«i  tiKiducvisz  muicn: — "V^t  k^:  >: me  good  itaut 
minute  at  the  outaide.  as  that  vonld  sire  a:  \rmM:  BriRoi  boari  >  wpff.fa  of  oudtnud; .  and  ruC  the 
l'20ft.  of  pietsn  (oTiatherbnckct)  nenpecEiiiTi:*. .  doi^oi  on:  «^th  1  khup  p^skaife.  1  think  there 
and  that  is  quite  enough.  Thcicfoirc,  the  lec^  vere  nm  t«o.  one  for  each  vindoir,  and  as  we 
of  Btroke  ^ou  name  would  be  the  oatii'I:  wh^t: '  w=n  neither  cf  m  g^joi  dranghumm  we  trana- 
oonpled  with  Iho  Bpecd  quoted.  Ii  the  above  the  ferred  the  osUinn  wi:!i  cu'cn  paper.  One  wu 
information  ;ou  desire: — SrNi.:  ja7.  t^e  r^Tsl  Crown  animJtto  ud  the  other  the  Prince 

tM8lO.]-CoIn.-"AH.-.-  c-in  ij  a  ;=»rt<r-  i  Wie.  plnm;  a::!  motto.  We  Uien  procored  a 
a4.Ea,  a  little lightfromwear.  l(t;w.:i..:h^(aceii  '^^='''f .?!  ,!^tiri  ™h  «",^f*i-  wMrh^ 
turned  to  right,  and  ainu  on  fjur  tbieli*  i=  '^"^.  j"^  „  -C  t  v  v  1  (L.„rLiTi.  iVL^ 
formofacro«;ifG«..  11.,  the  f.oe  ij  to  left :  IV^l*^  ^^  "^-^.^"it^J^^lM^^ll  ■ 
if  Goo.  III.,  thP  face  to  riebt  wd  armi  aU  OB  one  )^^  "^  "f '•  1=  -.""■"/.  ,t  X^^lTll 
•hi..],!      n  J  II  thrcii^h.     TSe  tjei-.iij   ;ar:i  of   the  ileiign  we 

ahield.-  O.  J.  II.  coTirid  at  the  buck  wii  tiuas  piper  of  the  proper 

[41K'J1.]— aiarif7inS'Tamp«Tance  Srlnks.—  c;:>an.  u.  tcr  insancf .  wLi:e  tor  the  plnmea  of 
It  ■'  Li^ht  uud  llrj)!hl  "  will  udrertiee  hii  ;idLlr«i.t.  , :'-«  Prine«  of  Wa^ei  cri>:  >::d  crimson  for  the 
I  can  iiMist  him  in  Ibin  lunltur.  I  huTwhihl  ;i  gc od  KoTil  Crown-  Th«  t«i  L:rdtn  of  round  bolei 
deal  of  ('xpL'rii'iicu  iu  tbis  buiiueu.— li.  I}.  |  w^re  of  vui<MU  eoloon.  and  after  thi  whole  of 

thedisijES,  i;.  were  TOvertd  with  tisina-paper 
Ihev  were  made  temi-auiFUreD:  by  beinK  pamted 
orcr  with  a  tolution  of  gnm-arabic.  Altogether 
the  r.''i'  ■tufjVj  wu  verr  Rood,  and  those  not  in 
the  tecret  had  no  iiie.t  how  c:heii)I]r  it  had  been 
d>>E«.  Ponibly  it  would  be  an  improvement  if 
ralouied  gelatine  werj  umlmiteadof  tiuue-paper, 
se  it  would  initweept   if«>  light.— Expose  SlUis 


Wiitiir  at  all,  i(  he  puti  _ 

of  Riiiiiphiir :  witli')ut  doing  >>>  tht>  atmiglh  fi-^on 
boKiim  to  .litiiiiiixh.    I  li.<pi> '-  M.  i:."  will  couliuae 

tho  u f  tliK  iKhuluT,  and  I  h«vd  no  f-ur  but  thit 

h*  trill  Ji'rivn  ultiniotu  bnielit  frvn  it.    Another 
vnry  ipHHl  jilan  uf  inhaling  mmphi^rat'd  air.  and 

(■till,  liHi,  thai  in  ci'iwlraclion  \»  reudoreil  portable.    __ 

Il  bi  K«t  »  mmll  piiwo  of  quill.  «T.  »Ih'ut  one  '  [USA'.:-!..  »nd  H.  W.  B.  Hneinea.-The 
wid  u  liuir  til  ajii.  liine.  op»n  at  Iwlh  .ndn,  »l.'p  oiip  f.'Uom  inR  pMseiitfer^nsine*  are  at  Camden-vii,, 
mil  with  u  »imll  bil  of  n.rk,  dll  Ihe  lube  with  J!S.;  .Intdope.  ■.'l,-;^  Reynard,  JlUlSnawdon,  21|I2 
Wuruiarli'lMcr  riiiiiiiliiir,  ett'p  tlia  other  end  with  Oarado<:.  ^'1!^  Cambriui.  ^.0  Fsirboim,  8,\ 
Mi'lliitr  liitiif  I'lirk,  IhuunrkH  ihould  hateaholr  PiOKrpiue,  and  ^7^  Wizard,  all  "  Precedenta." 
or  11  MHiuidil'iitlut  thiiir  hidw,  tu  all.'W  air  to  .Alto  the  "Isp^  Hloomer^"  Ss7  Knoweley,  889 
|,a«  'hr..i«h.  Tlio  PiwlH  >.l  UHUK  il  >>  to  pUco  U.o  i>«,ill«,  .<;H  l>ute,  \m  Ariel,  !  I'S  Ina,  and  1003 
iiml  III  llin  niimtli  Mul  Lfi«tLi<  tlin.UKb  it ;  it  look.  1  T«m.rlane,  Thoro  uro  al!f>  the  EubIod  and 
y  t(Kilb|iii-k,  wbiulinuuiypiwpli'  t'nmdrn  rfiuuting-tanks,  some^ju^eoupied  laddlB' 
■- ■- -  '-  *'■ -ir  moulln  fcr  a 


l^iiKtl 


thiilialiil  lit  hixiibiR  In  tlieiri 
lit  UnM  ((ixnrlipr.    I  know  ut  a  k*""< 
(.ivktixmI     Willi    (liii-lariid    to    ino    tluit    by 
-I  '.r  UiM  uui|ili<  ii]i|nTiituH  bi>  had  wanl«d 

all*rJi  (if  wivnri'  liniiiuhiliii  whiiih  thrwiteiiuJ 


|44i«l  I-  I'hntuKtmiihy,    llio    foUowinn    are 

Itti, UiixUlif  wliii'hKhi|tb|llaJii"mnyhniiniiaTtod 

t*,|.li-,li.Mfn|.iii.*itlii.iJllli"  iiid  t'f  a  nJlinit-pWii-. 
I  ^1  aliii  a  ili-itii  «liiiil  1.1  Htiuui  iirufomlily  (latriil 
tM:  ml,  IL  -ri^r  witli  11  littli<  iHUMnraa  illMi)Ivnl  in 
nifitfarl..t< ')  Bll.-r.  «.i  iw  t"  li'iitn  11  Ihlii  lllni  of  wn» 
Imbf-i'ibllMn  I'.  (>»■  xyo ;  nott   wilh  liliilu   lollo- 

tivA  •ifi.  a  .iiiiiii.  ii.^iiiiiiii  i>r  K«i»(i>io-  »y  ti>" 


all'xT  I"  -JtV,  fiHo  •I'lii  awl  lUMUiil- 

,»lht I,'.  .»..i'il  *-r.  ■><"   wM>-   -  ' 

<rf  K-J ,  M«r,  K'-MiiHi  Wliir  ,  \ 

\,.A,,    I.M.  i'-mL  with  loHiill 

' ■'•r-'r-.r'"",;*::";";! 

,„i,,.«.li».t..n..ir.i.ii.i|..  A.I 
niii  .III.!  iiioi 


'iiui<»uir!hu1d>l.'ii, 
.  Mount  Dm 
■inn  MiliiUiiii 
Inx. ;  alhiw 


prliil 


iii.Llihaiii.lii;'!,'.!  Uiii  |Hliilii  will  mililry.  riilthian 
fa>>.  I-  tHii  *tUt  •■liul'if  M'lllliiK-jiiiiHir  ImiHMUi 
lf..U..l.i»"iaiiiaiUMl|>in«an(>itli<J<lt>K'     '111"!!!"" 

.,1  h..,.. M  Nt.l  <|i>|rt<iiil  ri|i'in  I hn  %Ut>  lit  |iUt<i 

•.I  tni^r-.  I"'!  i<l-<>  Oi"  |ii"l'">>0 '   "l'"'' 


..LMl'i 


lll.W«ll»l«  liirl-.PU'.ii  <■!   »l-w 
ti ii4  (1.  lahn  tho  ImkbIiiu 


liain  fMii 


iif  Lliii  lioi 


wM  III  PI...  .^".«  -i>  ■»:•  •:••';  •  H'2'  "fll^i  *.;■; 

wiM  Niitm,  l:::i, 


will 


'iT'i.:. 


..,,i)M    1.1 

iiiltiir  W>lar. 


,— .k»  that  work  goods  over  the  X.  L.  R.  1 
iliicta,  one  or  two  of  Webb'e  new  »ido-t»nk«,  u 
I  lot  of  good*  enirinci.    Sony  I  can  give  no  infc 
uiatidu  a*  to  the  other  ehedi.— W.  B.  F. 


UITANSWESED    QUEBIHS. 


B.  T.  8.  Imi  leptlnl  tc 

liaia.    I'nanlatoiT  Thforr  of  I/ght  sod  Heal,  p.  4St. 
(Kit.    Amumlnr  finuofurte  Sfnsie  for  Full  Band  ( 


ItWH.    IMwerAbHi-bi 
M-J.IB,     KitafcWt. 

OnriiaidMiiiiouPuIlcT'.lSL 

lliiiaiV»i4a,«>3. 


tl«n,    lJunrtlimfiir(;li«ni«taiirOtlioi 


if  Ilnnd  or  Cake, ; 


UnlvoMlty  OoIloBa,  Brl«toI.-We  have  lo- 
-i.'i..i,i,/  „..ii.;;  .."r...iiTi.|.  I."  wm  nml  II  III  '"i-""'  i«l*i.d  Ihu  tudKiiilar  f..r  the  .ixth  fte-uon  of  Umv^ 
,,  „.      III.],,  _|,„|„,.lill  HiHihaiilaiiM'      ir    .|Ui:iiliii||ii,  llilatol.     It  allows  a  courao  of  lectures 

r."",^''  «"'■'' '  f   a    ll^i  nl'ii    aeientilto    eduoation.  ,  Spe.aaJ 


'«'""*'"«  ."l^TTl^^Jt, 


l.'wTri  lUpaiii  l"»  |li«triHilU.I., 


thooietical   with   practical 


i  pubbdw 

1(^-7- Dlvlatiui  Fl>t«  ud  Fan-] 

^...^ 

»b«l  on  Uthf-.piBdl* ;    Al« 

merdT  ihuraiBj  th*  air  wi-J«ut  Unnas 

[UfU.I-Blaedln?.— ToDa 

E;a(7TiI.- 

anJ  k^t  my  li«d  raoatutUy  c^j 

order  for  am»U  t«mla  Im.  loop 

i  dnd  ifnaE  duBcuLty  m  >-*'^"* 
fin  Ehpra  in  the  -r^a.  ^bty  bcnl  aU 


im^'cxiitre  ia  a  tool  uf  ur  utiiiiy '.i  aji 
kt  got  a  m&ndiiL  T  If  au,  Aay  wbat  k^nd  0 
DC   on   ant ;     Are   the   upti^btccf    :ai 

i«83S.]— HalT-Dyea.  —  Th^  (!iIIomii 
Unte  of  ailrer  £dr ,  ■wimj,Hi*  .pent  9 
kt«r  loa,,  I  have  tticd  TiUi  ^joi  i^f^X 


aa3iIr.,di>tiUfd  wald  luz. ; 
_r,_..tioa.  When  dri«l.  apjrfj^ : 
dlatillod  water  201.    nieatouhai 

inulerable.    A  luU^ail  pivp 


>■  Walnut  Fainade"  been  fonnd  of  iik  f  ji 
laatlj.  I  flad  it  next  to  impoasble  VJ  atai 
the  hair  irilh  mT  dye,  but  havi-  louiJ' 
BohlI'i  Uuking  lot,  wUch  aeesu  tl  tare 


isiz 


ixidiiK  readilf,  should  n- 


wi«b  to  make  a  imall  electric  mjtor  to  w<>t'. 
fuinil  [im  for  blowpipe  work  jx  abaut  1.a' 
minnte.  I  ahonld  lilio  it  to  be  on  the  uL 
HibLe.    Would  one  like  that  deaeribtJ  tw  t 

Uov  much  wire  would  be  rfri]uir«I  i,:i  v^-h. 
many  LOUffnct:' I  What  b^httery  pjver  J  A 
aietdi  if  possible,  would  much  .ifalisr.— ij;: 

[41S40.]— Swan's  Slootrio  Iilsbta. 
Dunien  cclla  vuuld  be  n>iuirBd  10  kiip  a 
bumlDBl-OuaoA. 

[4Mn.!-Tlolln-MakIn».  — To  -F 
ynu  cv.T  try  tito  foUavu^  '  i  iddltr,  orJiai 
in>t«d  of  /holei  a  jin.  alit  down  c-uuv 
todlucnd.  The  briilge  would  atriddle  the 
the  tmi  free  odtfa.  UI  course,  thebidlyniiu: 


l*JW3.1-P«perType.— IncomiKon.I 
Dwuyutbct  rcadan  ol  ihc  Ei-iusu  Ultra 
lllietoknowaipiuolhins  lit  the  papet-trpe 
nrindiulljr  fur  muiic.  It  ii  did  :o  M  : 
than  olhrr  procesaps,  and  if  that  ia  ao.  It 
will  bvcom.,-  popular.— W.  J.  C. 

[il8H.]-H««d-Oreaii;— Iiimtooitru 

set  tliim  to  ppi-a;:  quicily.     ' '' 
UoafQlheohannvlling.    As  I 
amjin.  divp  «t  CC.  to'ot 

should  1  ImvF  them  'divided  ;  KiudL;  (i 
\catsib  «nd  di'plli  of  chuanela  and  lenib  c 
foronp  row  of  br™d  iwd*.  bent  P([.  '■  Twb 
«t.,andArowof  K\nt^  from  Mid.  e.  1 
Tolomiii  Bicept  a;landa4,  but  liinnotfiti 
formaljon.    Alio  if  they  thinkthe  ordaar] 


luthesu 


in  piiociple.— 


/ 


0,  1S81. 


BHflUBH  KBOHAMIO  AMP  WOBU)  OV  BOCBNGB:  ISo.  889, 


Inv  I««aiiei«d  Onrtkla  Bods. 
nada  of  flia  BaouBB  HaoKuie  Undl]' 
Bit  UiB  btct  mttfaoa  for  oleuiiig  poUabed 
rgdi,  -whloh  an  luquted,  but  Em  got 
brdort.  »e„  br  Mof  b7  for  nme  yeini, 
mimot  be  renumd  by  "T  metbod  known 
it  lanoTiim  Ihe  lacquer.  Could  tnj  ' 
the  beat   way   o(   raooviag  tbii  I— loj 

Id  Zlco  Battery  Soda.— Having  o' 


[athemAtinl  Worka.— WUI  aosu  of 
ematlcal  mdea  Uodlr  adflss  me  vbat 
d  fur  tbi  4Ih  itua  mamlmtjan  ol  tb( 
It  Dcpaitmont  I  ~  Wiuoan. 
hemlcal  DiSualon  of  OaaeB.— DU- 
Iljea  Ibe  ntta  a(  diffoaion  ot  gaa»  vuj 
mature !  K  ao,  in  wbat  proporl 
mend  a  cbeap  voik  wbicb  tren, 

alalnff  Flonr.— la  K  poi 
-— •  -    "k  to  a  height 


la  f  ollr  OH 


'  soft,  hy  ' 


t,vtaat  aiig  (bould  Mtutd  bnskitaba  to 
per  boBT,  Iba  beat  pLaca  to  noon  and 
ut    Aatdsh  wiUobllee-Dii.Ti. 
jolliiB'  Water    from    CaadenaluB 

hlr  aad  ia  used  gver  wain 
■  ■-  -  jfi/a 


ofyoup  manr 


Blacmlta.— „    ,_ 

m  nu   vbatba-    biaenit-nuk«n 

in  their  tradr.  whaUier  s  goon  uratr- 
wnld  be  mude  wtthout  ■ugiu',  ud  irhat 
-«.i  t„  „K..i.  •>■  a  ported  nniforislt)' of 

!    read    tbe  de- 


<  constmctaFAun  DaMffift'I-'EaLAia. 
[i.  T.  B.  Taok-Bngliiea.  —  Will 
"  Urfly  "  tondly  anr  whaUier  tbe  abore 
grin^-tanka  I  If  ao,  do  Oai  (tankal  atesd 
iTiTins-wbeal  I  Alao  ara  the  aand-boxea 
ot  gpUataenaa  inUunatr  n»dala«aa.,or 
nea  aa  on  U.  B.  taok-anglnai  I  A  akatcb 
t  aeeeptiAIe.  aa  a  a«t  deal  vai  aaid  itboat 
I  in  Vol.  XXvm.  I  have  u  ids  that 
)  the  U.  B.  tnnk-eoglne.    la  tbia  » I— 


v  ragnlre  a  iteadi  heat 

18  of  making  a  eiiallow 

a  fankt  about  3  or  Sis.  dei^  and 
uHL  wibo  vatar  and  flHad  witii  an  euanat 
ba  baatfd  bj  a  lamp  nadennaai.  Cut 
snnapondaiita  klndlr  tell  ma  ft  thanter 
t  II  not,  vU  it  U  I  (ant  the  tuk  a  Utile 
mpatthaloirerHidl    IT Ihla dntgn n not 

-    ■       -igbatreto- 


[iduntlon-Ooil  Peauliaxltv.— I  have 

coil  coDtainliiB  21b.  ef  3S  ■Uk.4Dvemd  wire, 
at  ii  swtionii,  between  plataa  of  panffloed 


cted  tbia  coil  to  give  ■  ebook  bcnmd 
t  1b  tbia  it  faila,  the  ibwk  being  comiian- 
Doa  tbia  indinia  any  defect,  Or  ii  It  on 
He  amallucn  of  tba  virel    The  soU  la 


nadeia  kindly  gtre 
„       .   'alna  aa  oulloaltiea 

abilling,  Charlee  H..  dated  laat).    3.  Alto 


tbui  a.  flixpence,  Wditaa 
'\e  head  ;  botb  ll-  -■• — 


Din  lailTer)  of  Jame.  D.  Hith  IIL. 

above  vhicb  ia  a  crown ;  tbera  ia  alao  an 
nnd,  but  I  canjoot  read  it.  4  ii  a  tbin 
one  aide  of  wbicb  ia  a  orown  Indd*  a  globe 
mr  the  rlobe,  all  incloaed  Is  ornunental 
ptian  renod  it-QLVaKBEaO^BSKTIWt: 
T.  on  tbe  rererse  side  la  the  baatpUOD 
VWINOKGL:IMNVBBNBB(-|  :  in  1^ 
onu  and  3  Henn-de-Ui  pUerd  In  a  oircte 
1  flower.  6  i«  a  coin,  eTidendy  of  <ame 
So.  4,  but  older,  u  the  fl^nrHi  are  mucb 
diBWD.  Ths  ioaarlptlon  la  tuirdlT  leirlbk. 
Lt  to  iaachplion  on  Ko.  i,  cod  tbe  lettoa 
Loa  Uabdhii. 

[•otrlo  Bdk1iib.~I  want  to  make  one  o( 
ma  power  aa  on  ordiuaiy  model  ateum- 
plauat  diamatar.    I  ebould  bkfi  to  utdiac 

iwn  In  the  aeeompunyinv  akelcb-  A  la  a 
IB  beam  fixed  |nt  li)  ia  beuingi  oa  bsd- 

»eCB  eentraa  at  c  and  d,  vUeh  giret  lln. 


ippoecd  to  be  a  ■ 
!  very  giatof  ol  if 


.be  oFmature.  As  partly  obowu  in  Tig^  3, 
□gement  of  maonet,  rockiii8.-beaai,  ^o.,  la 
;  on  the  other  side  of  tbe  ctank-ehalC,  aa  I 
~ "  ' "  etart  without  my  touching  it ;  e  ia 
iport  For  tJie  armature  rod.  lahonld 
LtberMr.  lAncaatoTi  *'SuEdight,'*  or 
napandent  would  ba  aokind  uto 
Ku  me :  1.  ojaw  Hog  ua  magnat  irone  ihonld  be  befort 
bent  T  1.  What  dae>  nod  bow  mooh  win  dumld  Om  be 
wound  with  1  S.  Tha  bai*  battnr  to  wink  tha  englBa 
with  T  t.  Tbethar  then  li  anr  real  objaotlon  to  tho 
nekuv-beam  anangammtal    5.  Mow  an  lb*  wirea  to 

be  jolued  np  1    I  live  two  wlrei  tnan  — ^ 

wbleh  abonld  ba  joined  to  the  batterr* 

the    ooataot-bnaherl    6.  How  la  the  i 

anaogad,  and  wbat  wHI  ba  the  boat  torn  fc. 

OF............. 'ihlngtobe  asadonahaft!   All  I 

-breann  at  sment  la  that  ther 


Wbatli  theabapeof 

know  Kboat  coiitMt-brei 


Bmttflry.-I 

"  Btmud."  wbli 


pnti.  Tha  plCehba*  been  foond  to  equal  l»i^ 
toronaEiigllBh  Innh.  To  wluit  aoals  is  tba  i 
and  lOat  relatJDn  baa  it  (the  eerewj  to  Engllab 


,.    _    _  two  o«U 

Btmud,*'  whleb,  alter  repeBt«d 
get  to  wart  wtlafaDtoTlly,  WIQ 
lafotmme  the  kind  of  aold*  (o 

i(ed,th»  hare  not  had  tha  dedred 

effect.  Than  an  ria  bnaa  iillan  on  the  batterr  ton, 
whish  I  think  dml  aonieet  pnparir  with  the  oeUe; 
Meref  on,  I  dian  be  glad  if  a  dtawW  cu  be  Bim  wllb 

tlia  reply  Aowing  the  proper  DDnnecOut  of  tha  celta  wHb 


r«BB9.>-PiiUty  : 
galvaots  MMery  1^  " 
tuili^IhvHfailedta 


Bxcbanga  to  give  Ibatr 


glaatolaam  if  tbafan  boniadaor 
bn)k(ra,biuikera,&e.,makaopllon«ft  panoi  mcirom 
neaa,  or  are  they  only  dealt  m  by  the  mire  apeculati 
portion  of  the  BCook  Biohange  I— Vextnue. 

[44SS9.1— Balanofnr  of  I.ocainatfveH.-C4.u  m 

wcigbta  in  losomoUre  eogliui  vheoTa.  and  die  uigle  whi 

•,e  TCelKht]  makea  with   the  crai 


ie  iHLka  in 

ao  inn  Bub  at  the  Joiotal  I  ha*c  tried  oommon 
Partlaud  oemant,  but  it  falla  out  whan  dry.— eaowuLL. 
[4<eai.}~I..  and  H.  Vr.  anjtliin.-Wffl  aome 
oorreapnident  let  ma  know  the  nnvMn  of  tha  new  ibeda 
Wely  bmu  by  the  M.  W.  at  luuatir,  Llandudno 
jBDcUon,  atB.,  alao  tha  datei  of  the  foUowiair  engliiee. 
and  whwe  itatlonad :— Zygia,  Yakoob  Ehan,  Whttwoctti, 
Vampini  Una,  Tnotham.  nuoieia.  BfaaAt  Saddlebaek, 
BoMaud  Hill,  Fbantom,  Foaeock,  Petrel,  and  Pbeaaantl 


[44Sm.l^PIaQO.— I  bought  a  planoaboDta  yeitiaao 
at  a  Bale  ol  new  pianoa.  It  will  not  keep  up  to  plldi, 
and  now  the  pegs  in  tbe  wood  bluek  wont  hold ;  they 
have  pulled  hola  In  tba  block  quite  oral.  Wbat  would 
ba  tha  beet  thing  for  ma  to  do  to  eora  it  myaslt  T— 

[MH63.1— To  "  Siwrana."  -Win  you  kindly  aay  how 
tha  property  of  a  martlcd  woman  would  be  legally  dla- 
poaed  or  imo  diea  inteatita  during  ber  bntband^a  Uf^ 


-Will  any  iwder  kindly  liilarm  me 
t  Ueekaoical    Gog^oen  I^AnoLo 


[«SM.]-I.II, 
lie  quaUflcatiDOJ 
the  Initltub 


Ivnit! 


[4«8S.1-Alr-Pre»aar8  from  Full  of  ■Walnr. 
_  ahouU  like  aome  Intonn&tlDD  ax  to  tbeaimplfat  e 
pedlant  for  applying  water- pnatun  to  drive  a  cunent 
air  throngh  gaaoline  to  make  sir.ga),  at  to  work  a  blc 

[4l§S8.1-Plu»phalic  Uannre.—l  wlih  to  t^it  tl 

ittoo  of  aome  earthy  pboapbale  ( — '"""' —  " " 

! alumina],  andohould  be  gUd 
growing'  pUnca  to  try    it  upon. 


_  .-  _e  heel  way  of  opplylng  It  w 

Wfi7.]-aUdin».-r  want  to  giiaadfa! 
satrolned  paper.  Will  aomeone  kindly  I 
the  wood  and  the  paper  ore  pieparvd,  a 


[4iaes.}-pitoii  of  s 


olio  obliffo.— 


tilt  pdlon  and  tbe  baudlea  to  tbe  Utter.    Mnat  all  tbe 

... j^__, ...  .  .._.    .CipT^.n. 

rMS70.1-B»Uw»V  BOUlllK  BtO0k.-I  «ha!l  be 
^lod  if  any  of  my  fellow-readen  would  kindly  enllgblen 
me  on  tbe  iDllomig :— I  wiab  to  know  bow  Che  length  of 
The  wheel  biaa  ia  aaoortained  when  building  canuiG¥e, 
wagona,  fto.  t  That  It,  the  wheel  bue  "  centre  to  centre 
of  jonmala,"  of  a  wagon  iftfl.  long  ia  about  !lft.  Dot 
how  la  thla  aaeRtalnid!  A  plain  aimple  onawel  will 
gieatly  oblige— Inouaoaa. 

[44S7l.)-8team-ETiirtae  Indloator.-I  trieh  to 

engine,  I  am  tbiokin?  of  Bicbord'a  form,  and  ehiU  be 
glad  if  someone  will  give  me  the  nei^HTitry  inatruciUon 
how  lo  make  one.  BHolally  with  refereace  to  the  f  oUow 
icg  points.  1 .  Bov  Is  tbn  piston  packed  I  2.  What  aiie 
sleel  win?  mmit  Ibe  epring  he  mudtf  of  T  B.  What  specdal 
point*  murt  bo  consldereS  in  making  It  to  work  with  a 
VBOUnml  t  What  dunooMons  had  I  b?tter  make  the 
ne  a  sketeb  ot  the 

-AHITEGI. 

vaterpiDof  ink  or  paint  made  aa  uaed  by  poster  r^'^Wt 
lor  eeloured  advertlalng  billa  I  Could  a  ""■"""■  (or 
vehicle)  be  made  of  abelloa  or  realn  1— Ticiin. 

[41873.] -StMl  Dropa.-Oouldanyof  Ibereadenal 
thla  able  paper  give  mo  a  receipt  far  iBmoviDg  from  a 
tablsoloCh  uid  OBipet  tbe  alalni  ocoaiioned  by  milling  a 
bottle  of  Btad  diwpa  Hiareon  T  Soap  aad  water  hoa  beeo 
trMwillunitneceaa.-Uua  Foaix. 

[44gr4.]-.To"Spanjin."-WillTiniadvlaemeI  A. 
died  in  ISTB  leaving  £2,000,  appointing  B,  and  C. 
-Teonton,  and  owing  D.£M.    C.  died  TMyaoonaftet 

mad* to B. by D.  (or pumHit.   B~,thca, altir having 

-la  own  buabkBUjgOM  lata  Uqnidatiaa  udhli  eiBdiMn 
diadiugeblm.  Ho  nothie  baa  been  taken  of  D.  in  tbe 
^aelnfaB.  Haa  D.  any  remedy  in  dvU  oi  criminal  Dooiti 
gainat  B  l-W. 

H4SIS.]— An  Old  BxpsrliiiBnt  by  Faraday.— 
LO  old  but  intanetJDg  eEperlmant  of  Foraday'a  waa  the 
Feietuce  to  motion  and  tbe  beating  of  a  copper  pUta 
-loved  between  the  poles  ol  a  powerful  electro  magnet. 
Can  Boyone  tell  mc  whether  tha  placing  of  the  whole 
"ipaiatue  in  a  perfect  vacuuia  would  have  interfered 
laithereauItl-F.  M. 

[41BTa.]— O.    E.    B.    liOOOS.— Would  aome  oorrs-  • 
__  ,  ..  _, .1 .  ,, z .  ... ]p^  boglo 


lent  give  me  tbe 
ei :  iQw,  of  the  1 


wbatwi 


.  obliged  if  eonu 


Is  tbia  tnte  [-II.  M. 
[4lS77.]-C>raH    anakea, 

glad  if  any  correapondent  will  kindly  answer  thefoUow- 
lug  qaMBoaa—vii,,  Are  the  eggs  likely  lo  l 
lohow  loDg  a  time  I  And,  what  Bhuuld  the 
on  .'-Couth  sa  Nat. 

[14B7S.l-HiDroBcoT)Io.-(l)  Can  "P, 
..ladeTB  of  tbe  '■  E.  M.."  glvelbuir  eiperui 
oapobi'"'  --'--'-'  -■---  -^— -'  -^'--'-^ 

What  .,, , ... 

WonklabiBoeaUrormomwalar  bettae  beMl    (I)  Have 


ehaUbe 
ifoUow- 

!     If  BO. 

young  be  led 


L  B.O. 


OI  blaloioglcal  wi 

bettae  beMI    (., 

a  gnatat  wotldug  dietance  than  Eait- 


\m;'Mwa 


AND  WOBLD  OW 
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SPI&AL  APPAKATTTS. 
By  J.  H.  EvA^rs. 
^T^E  laat  Bpeoimen  of  turning  iUtutrated 
X  bemg  thfttof  spiral  work,  I  propose 
following  on  witb  a  dumption  of  tha  appa- 
Itiu,  wiidaiitia  anKdJonot  euily  &dded  to 
»Bj  latbe  worthy  of  it,  I  oonrider  Iha  illna- 
trwou  will  be  of  considerable  value  to 
nwny.  I  intend,  in  the  Snt  pUoe,  to  show 
the  A}>paratns  in  ita  original  form,  or  rather. 
Mit  is  generally  adapted,  and  later  on  I 
will   illustrate  the  Tarioos  improvements  I 


latter  brought  into  gear  with  anotherwheel 
or  pinion  upon'.tbe  main  gcrow  of  slide-reBt. 
Thus  far  we  will  taho  it  that  the  arran^- 
ment  of  the  train  of  wheels  is  ready  to  work 
with,  bat  it  must  not  be  thought  that  it  is 
only  to  turn  the  lathe  round.  To  noka  it 
work,  the  action  mu^t  take  plaoe  from  the 
winch  -  handle  of  slide  -  rest,  and  a  re- 
volving cutter,  ora£zedtool  in  the  slide-rest 
must  be  the  means  adopted  for  cutting  the 
work.  In  nearly  all  cases  of  ornamental 
turning,  especially  where  a  long  twist  is  re- 
quired, it  will  be  more  satlsfaotory  to  use  a 
orill  or  fly -cutter,  with  the  universal  cutting- 
frame  in  which  it  is  fitted  set  at  the  proper 
angle  to  correspond  as  near  as  possible  with 
the  pitch  of  the  spiral  to  be  turned. 

All  the  work  upon  which  spirals  are  to  be 
cut,  mnet,  of  course,  be  screwed  on  to  the 
nose  of  spiral  ohuck,  which  is,  of  ccursa, 
a  fac-simile  of  the  mandril-nose,  and  con- 
sequently all  the  chucks  belonging  to  the 
lathe  wiU  go  upon  the  spiral  chuck.  Lei 
working,  however,   it  will  be  necessary  to 


Fig.  I,  working  in  the  slot,  seen  distinctly 
in  the  engraving  of  latbe-head  and  marked 
H  in  the  number  of  Sept.  !>th,  with  this 
fitting  and  the  screw  as  a  means  of  holding 
it,  it  only  rcmaina  to  shift  it  up  Or  down 
according  to  the  size  and  train  of  wheds 
that  are  employed. 

The  spiral  chuck,  Fig.  i,  will  be  the  next 
thing  to  make.  This  must  necessarily  be 
long,  in  order  to  bring  the  wheels  into  lino 
with  the  arbors.  The  front  wheel  has  a 
piece  projecting  on  the  end  which  fits 
through  the  body  of  the  chuck,  and  is  held 
in  ita  place  by  a  screw  and  washer  after  the 
same  manner  as  the  wheel  of  the  eccentric 
chuck.  We  now  come  to  the  arbors,  of 
which  there  ore  three — single,  double,  and 
permanent.  Figs.  4  and  5  show  tha  single 
arbor  in  section,  the  dotted  line  iUnstrat- 
ing  where  the  fitting  of   steel  revolving- 

Sin  is.  Fig.  5,  tjie  metal  osp  which 
ts  over  the  half  screw  and  damps  it 
on  to  the  radial  arm,  The  double  arbor 
is  mode  the  same  in  all  respects,  except  that 
the  fitting  upon  which  the  wheels  are  placed 
(E,  Fig.  4;  18  double  the  length.    We  now 


have  added  to  it.  Before  alluding  to  the 
fipirei  on  the  engraving*,  I  think  a  short 
defcription  of  the  actual  machinery,  so  to 
■peak,  will  be  advantageous,  oflpeoiallv  to 
toe  vninilaated  in  this  particular  branch  of 
tnniing,  which  in  workshop  parlance  is 
•cnw-outtin^ ;  but,  as  adapted  to  orna- 
mental turning,  the  productions  are  termed 
Elisabethan  twists,  rirst  then,  the  apparatus 
conaitta  of  a  train  of  wheeli,  which  form  a 
oonnection  between  the  laths-mandril  and 
the  main  screw  of  the  slide-rost,'  and  it  will 
be  seen  at  once  that  one  cannot  be  moved 
wiUiont  the  other ;  consequently,  to  divide 
the  work  into  diflerent  parts,  it  will  be 
obviousthatthepulley  will  benselass,  there- 
fore, what  is  tenned  the  spiral  chuck,  must 
be  subetitnted ;  this  chuck  is  fitted  on  to  the 
DOM  of  the  mandril,  and  in  front  a  revolving 
zBtohet- wheel,  with  96  teeth  and  detent,  is 
fitted.  As  befbre  stated,  I  am  describing  the 
n^iaratns  in  its  original  form,  my  principal 
otqeot  bong  to  show  the  improvements  in 
flu  anaugement  Z  now  make.  On  the  baok 
of  the  chnek  is  a  fitting  on  which  any  of  the 
chuge-whaeli  oaa  be  plaoed,  and  in  work- 
bg  Witt  It  one  of  the  wheels  must  beon  the 
mSk,  and  that  gearing  Into  anofber  wheel 
TOL  XX3CIT.-V0.  8fl8. 


and  then  placed  upon  the  chuck, 
will  Dot  be  absolutely  true,  unless  a  transfer 
chuck  be  used  in  the  first  instance;  these 
weshall  oometo  anon.  To  prooeed,  there  are 
IG  wheels  and  pinions,  and  to  give  the 
numbers  will  be  sufficient  without  occupy- 
ing space  with  illustrations  of  all ;  the 
numbers  will  bel«,  120,  86,  72,  60  (two), 
o-i,  50,  46,  36,  24,  20,  18,  16,  15.  and  on 
the  permanent  arbor  a  pinion  of  31)  toeth. 
These  16  wheels  and  pinions  comprise 
the  whole  set  in  its  present  form,  and  are 
considered  quito  sufficient  for  all  practical 
purposes,  inasmuch  as  the  coarsest  oombina- 
tiou  of  the  arrangement  can  be  made  to  pro- 
duce one  turn  in  seven  inches,  and  tha  finest 
320  threads  to  the  inch,  the  latter  being 
sufiicient  to  form  simply  a  smooth  cut  over 
a  cylinder.  An  in&iite  variety  between 
these  two  may,  of  course,  be  obtomed. 

The  radial  arm  A,  Fig.  1,  is  fixed  to  the 
headstook  by  means  of  the  screw  B,  Fig.  2, 
whieh  passes  through  the  circular  slot  C, 
Fig.  1,  and  having  a  thin  steel  washer  under 
the  bead,  it  holds  the  arm  in  its  plaoe  with- 
out extreme  pressure.    7"       ' 


come  to  the  permanent  arbor,  Fig.  6 ;  tha 
object  of  this  is  to  change  the  direction  of 
the  screw  or  spiral  from  a  right  to  left-hand 
— that  is  to  say,  reverse  the  direction  of  the 
slide-rest  screw  as  compared  with  that  of 
the  mandril.  For  example,  three  wheels 
will  cut  a  right-hand  tcrew,  four  a  left- 
hand,  and  so  on.  I  intend  to  give  a  table  of 
settings  when  this  apparatus  is  completed, 
but  I  may  mention  that  it  must  be  fully 
understood  that  the  main  screw  of  the  slide- 
rest  should  be  no  other  than  10  threads  to 
the  inch.  The  arhor,  it  will  be  seen,  can  be 
moved  to  any  part  of  the  radial  arm  when 
fitted  to  the  straight  slotF,  Fig.  1,  and  will 
admit  of  any  possible  change  being  made; 
and  it  is  by  this  means  that  the  varioue 
wheels  employed  are  connected  to  the  spiral 
chuck  and  slide-rost.  In  most  cases  only 
one  intermediate  wheel  is  used,  employing 
the  single  arbor  only  and  the  three  wheels 
all  in  one  plane,  consequently  the  spiral 
produced  will  depend  upon  what  I  may 
term  the  two  main  wheels — viz.,  those  on 
the  spiral  chuck  and  slide-rest  screw ;  for 
instance,  if  both  are  of  the  same  nnin- 
ber  of  teeth,  the  mandril  and  slide-rest 
■crew  will  turn  equally,  or  ttun  for  tnnii 


102 


XNOUBH 


0  AND  WOBLD  OT 


:  No.  863. 


OoT.  7»  IMl. 


and  the  screw  produoed  will  be  the  same 
as  the  slide-iest  soiew,  and  this  must 
be,  as  before  stated,  10  to  the  indh.  The 
difference  in  the  pitch  of  the  screws  or 
spirals  is  obtained  by  the  difference 
of  the  extreme  wheels — yiz,,  that  on 
the  diuck  and  slide-rest  screw,  the  number 
of  teeth  in  the  intermediate  wheel  signify 
nothing  so  long  as  all  are  in  one  plane,  and 
it  only  one  is  placed  between  those  on  the 
chuck  and  slide-rest  the  spiral  produced  will 
be  right-handed  ;  but  to  make  the  same 
left-handed,  it  is  necessary  to  place 
the  arbor  with  permanent  pinion  of  30  teeth. 
Fig.  G,  between,  in  order  to  reverse  the 
movement  of  slide-rest  screw. 

It  will  be  observed  that  the  holes  in  the 
large  wheels  are  different  in  size  to  those  in 
the  pinion.  Fig.  8,  the  former  being  bored 
out  to  our  standard  size  of  Uin.,  the  lathe 
being  iin.  diameter.  The  brass  bush,  Fig. 
7,  is  fitted  to  the  larger  holes,  and  the  hole  in 
il  is  then  fitted  to  the  arbor.  The  lar^e  wheels 
are  not  so  thick  as  the  smaller  pimons,  the 
object  of  this  being  to  allow  of  the  face  of 
bush,  Fig.  7,  being  admitted ;  it  is  a  nice 
point  in  fitting  up  an  apparatus  of  this  kind 
to  have  all  the  wheels  in  line  perfectly,  and 
when  the  double  arbor  is  employed  it  re- 
qjdres  -extra  care  in  the  length  of  the 
wfltoait  parts. 

There  is  naturally  a  little  management 
required  in  choosing  wheels  tbat  will  admit 
of  the  slide-rest  being  brought  up  to  its 
work ;  but  the  wheels  may  be  changed  with- 
out interfering  with  the  actual  screw  or 
ppiral,  so  long  as  the  ratio  is  unaltered,  and, 
I  may  s.'iy,  that  no  great  difficulty  will 
attend  the  choice.  By  way  of  example,  if 
only  two  wheels  are  employed  as  the  train, 
that  is  to  say,  one  on  the  spiral  chuck,  and 
one  on  the  slide-rest,  all  sucn  wheels  as  may 
bo  termed  pairs,  that  is,  the  one  having 
double  the  number  of  teeth  that  the  other 
has— for  example,  15  and  30,  18  and  36,  36 
and  72,  48  and  96,  60  and  120,  72  and  144. 
These  numbers,  it  will  be  obvious,  represent 
a  proportion  of  one  to  two,  and  will,  of 
course,  all  prodnoe  the  same  relatiTe  velo- 
city, and  should  any  of  the  former  of  these 
paiss  be  used,  the  screw  oat  will  have  twice 
the  number  of  threads  of  that  in  the  slide- 
rest,  viz.,  20  instead  of  10  tfazeads.  The 
choice  of  which  pair  of  wheels  are  to  be  need 
will  simply  concern  the  acoonmodating  of 
the  sUde-rest  to  the  axis  of  the  lathe.  These 
remarks  as  to  relative  distanoe  of  dide-reet 
from  latiie-centres  of  oonrse  mply  to  all  the 
aibors,  whether  muf^f  doable,  or  perma- 
nent. 

In  addition  to  right-  and  left-hand  sorews 
or  spirals,  it  is  no  difficult  matter  to  produce 
double,  triple,  and  quadruple,  in  fact,  any 
number  of  threads.  When  the  apparatus 
was  first  introduced  years  ago,  it  was,  of 
course,  not  nearly  so  complete  as  it  is  in  the 
present  day,  and  the  only  means  of  dividing 
the  work  into  double  or  triple  threads  was 
by  shifting  the  wheels — that  is,  the  teeth 
were  marked  and  the  one  shifted  round  so 
many  each  time ;  but  this,  I  need  scarcely 
say,  has  been  obsolete  now  for  a  very  long 
time,  and  the  dividing  is  effected  by  means 
of  spiral  chuck.  Fig.  3.  This,  it  will  be 
seen,  has  a  revolving  wheel  with  96  teeth 
and  a  detent,  so  that  it  would  be  possible  to 
even  cut  a  spiral  with  96  separate  threads ; 
but  this,  of  course  I  only  mention  as 
illustrative  of  the  aotion  of  the  chuck 
to  make  it  more  dear.  We  will  as- 
sume that  a  screw  with  four  threads  is 
required ;  it  will  then  only  remain  to  divide 
the  wheel  into  four  parts,  96,  22,  24,  48, 
the  96  being  the  starting-point ;  but  it  is  in 
ornamental  turning  that  the  spiral  appa- 
ratus is  so  useful  and  so  highly  appreciated 
by  our  amateiur  turners,  and  it  is  when  such 
spirals  as  are  required  for  the  purpose  of  orna- 
mentation ore  produced  that  they  are  called 
Elizabethau  twists,  and  referring  to  my 
former  remarks,  a  drill  or  imivenal  cutter 


must  be  always  used  for  cutting  such  work, 
and  the  velocity  at  which  it  is  driven  must 
be  governed  by  the  material  used.  I  have 
now  an  arrangement  to  my  best  slide-rests 
that  will  adndt  of  the  operator  simply 
looking  on  when  all  the  apparatus  is  set, 
and  it  is  simply  that  the  main  screw  of  the 
rest  is  worked  by  a  tangent  screw  from  the 
over-head  very  slowly  at  the  same  time  as 
the  drill  is  running  at  a  high  speed  from 
the  same  driving  power.  I  have  out  a 
spiral  12in.  long  without  turning  a  handle, 
and  have  found  it  a  great  saving  of  labour, 
and  I  can  safely  say  that  the  aotion  is  more 
regular  than  that  obtained  by  the  hand; 
however,  I  will  not  say  more  upon  this  now, 
as  I  hope  to  give  an  iUustretion  of  the  slide- 
rest  at  some  future  period. 


COHPOTJHD   AHD   FOUE-CYLIKDEB 
LOCOMOTITES. 

THE  question  has  been  often   asked  in 
engineering  circles  why,  if  the  com- 
pound system  is  so  economical  and  advan- 
tageous in  the  case  of  marine  engines,  it  has 
not  been  introduced  with  more  success  in 
the  case  of  locomotives.     The  ready  answer 
is  invariably  that  it  is  too  complicated,  and 
that  the  advantages  to  be  obtained  will  not 
compensate  for  the  extra  cost  and  the  extra 
care  needed.    The  locomotive  is  already  a 
complicated  machine,  which  often  moves  at 
a  high  speed,  and  designers,  at  all  events  in 
this  country,  have  a  decided  and  not  un- 
natural  aversion    to    the    introduction    of 
even    an    extra     bolt.      Nevertheless,     so 
long    ago    as    1876,     M.    A.     Mallet,    of 
Paris,  having  successfully  adopted  the  com- 
pound system  onlftie  Bayonne-Biarritz  line, 
endeavoured  to  introduce   compound  loco- 
motives in  Gtormany,  but  not  meeting  with 
much  encouragement,  he  did  not  take  out  a 
patent  in  that  ooantry.     Since  then,  at  least 
one  firm  of  German  engineers  has  tamed  its 
attention  to  t^e  ifloibject,  and  has  produced 
compound  locoMOtives  for  wlddh  a  savinff  of 
fuel  ranging  from  16  to  90  per  loant.  has 
been     claimed,     besides     an    afMoiaUe 
eoonomy  in  oil .    It  seems  obviooa  uilfe  tf  by 
compounding  marine  engines  a  Msiog  tMm 
be  effected — if  in  fact  the  compoMid  engine 
is  more  eoonomical  than  the  sinle  type — 
there  is  no  vaUd  reason  why  we  system 
should  not  be  applied  to  the  locomotive,  for 
the  mechanical  details  will  not  long  puzzle 
the   'skilled    engineer.      M.     Mallet    has, 
we  believe,  supplied  designs  for  compound 
locomotives,  which  arenow  runningin  Spain, 
Austria,  and  Russia,  besides  those  on  the 
Biarritz  and  other  French  lines,  a  principal 
feature  of  his  engines  being  that  they  can 
be  worked  either  compound  or  single,  at  the 
will  of  the  driver.    A  self-acting  reducing- 
valve  insures  an  equality  of  effort  in  the  two 
cylinders  when  working  compounded — an 
arrangement  which  is  said  to  give  excellent 
results.    The  firm  of  F.  Schichau,  Elbing, 
(Germany,  who  appear  to  have  taken  up  the 
subject  after  M.  Mallet  had  made  his  pre- 
limmary  trials,  simplify  the  arrangement  by 


so  oonstructing  the  valve-gear  that  the 
engines  always  work  compound.  The 
Gmnan  firm  contends  that  the  manipulation 
of  the  valve-sear  must  remain  as  simple  as 
it  is  in  the  oidinary  locomotive,  the  relative 
beet  degrees  of  cut-off  in  both  cylinders 
beiug  determined  onoe  for  all,  so  as  to  be 
made  automatically  and  in  suoh  a  manner 
that  any  interference  on  the  part  of 
the  driver  is  prevented.  For  obvious 
reasons  that  is  advisable,  as  it  is.  of 
the  first  importance  that  the  work  done 
in  the  small  cylinder  should  be  as  nearly  as 
possible  equal  to  that  done  in  the  large 
cylinder,  in  order  to  insure  an  equalisation 
of  strains.  This  object  has  been  accom- 
plished by  simple  means,  and  in  such  a 
manner  that  the  driver  himself,  for  all  he 
can  find  out  on  the  foot-plate,  oiay  believe 


he  is  driving  alocomotive  of  the  ordinary  type. 
M.  Mallet  contends,  on  the  other  hand,  that 
it  is  necessary  that  compound  locomotives 
should  be  so  arranged  as  to  work  when  required 
as  non -compound,    and   that  any  simplifi- 
cation  of  gear  which  involves  the  eitfine 
always  wondng  as  a  compound  is  pAid  for 
at  too  high  a  price.    The  fact  that  English 
locomotives  designers  have  been    aware  of 
the  existence  of  the  compounds  and  their 
alleged  economy  without  making,  so  far  as 
we  are  aware,  the  slightest  sign  of  adopting 
the   improvement,   might    bo   reg^arded  as 
sufficient  expression  of  their  opinion,  did  we 
not  know  that  the   official  railway^  mind 
is  essentially  conservative,  and  not  g^ven  to 
exploiting  far  from  the  beaten  track;  bat  it 
is  not  impossible  that  in  this  case  engineers 
in  this  oountry,  taldng  the  20  per  oent.  of 
coal  saved  with  a  grain  of  salt,  may  look 
upon  a  compound  locomotive  as  rather  too 
much  of  a  good  thing.    Granting  all  that 
can  be  said  in  tivour  of  expanding  steam 
in  two  cylinders  instead  of  one,  it  is  not 
quite  clear  on  which  side  the  advantage  lies 
when  all  the  points  are  considered ;  for  in  i 
locomotive  there  are  many  things  to  be 
thought    of    besides  mere  economy,   even 
when  the  latter  is  so  large  as  20  per  cent., 
which  would  dearly  mean  a  very  large  sum 
to  some  of  our  companies.    When,  however, 
so  Uttie  is  done  to  preserve  the  steam  from 
the  cooling  influence  of  the  cylinders,  it  is 
scarcely  worth    while  to    complicate   the 
machine     by    the     introduction    of    two 
extra   cylinders  and   special  valve-gearing 
merely  for  the  sake  of  saving  a  few  coals. 
If  the  extra  c>4inders  are  to  oe  introduced, 
most  engineers  would  declare  in  favour  of 
using  them  for  balancing  purposes,  as  the 
most  irect  way  to  secure  economy,  by  sav- 
ing  wear  and  tear,  and    by  conducing  to 
safety.      As  locomotives  are  now  generally 
constructed,  there  is  no  attempt  made  to 
heat  the  cylinders,  with  the  view  of  prevent- 
ing condensation ;  and,  in  some  cases,  very 
little  is  done  to  prevent  radiation  and  cod- 
^tf^hf  oontact  with  the  atmoifheBe— a  source 
el,  possibly,  greater  loss  than  tbe  igKn  to  be 
obtaned  by  compounding.    It  iffineontest- 
able  that,  if  the  steam  is  exhausted  from  one 
cylinder  to  another,  the  first  cylinder  is  not 
cooled  down  so  much  as  it  would  be  if  the 
steam  exhausted  direct  into  the  air  ;  Wtthe 
economy  to   be   obtained  by  tta  *fmwxs 
method  of  treating  the  steoM  ii  «ilythst 
which  is  due  to  the  greater  dipee  of  expsn- 
sion,  less  the  extra  back-pMHure  canied 
by  the  transference    of    the   iteyi  from 
one  cylinder  to  another ;  iiM,  '^Mm  the 
compounding   does  nothing  Mwre  for  the 
locomotive,  ft  may  be  justiy  regarded  as  s 
very  doubtful   advantage.     If   it  ^^"*5 
strains  and  made  the  engine  run  easier  and 
steadier,  the    **  improvement  "  would  not 
have  been  left    entirely   in   the   hands  oi 
foreigners,  for  if  engineers  are  oonservatiye 
here,    they    are   sufficientiy    go-ahead  m 
America  to  have  at  least  made  the  expeii- 
ment.    On  the    contrary,  there  they  na?e 
also  turned  the  cold  shoulder  to  the  cooi- 
pound  locomotive,  while  at  least  one  of  thnr 
number  has  taken  up  the  idea  exhibited  by 
Mr.  Haswell,  of  Vienna,  in   the  LondflB 
Exhibition    of    1862— via.,  four    cyUodsn, 
the  pistons  of  which  receive  steam  simul- 
taneously on  each  side,  one  moving  in  ooe 
direction   and   one  in   the    opposite.     In 
Haswell's    locomotive  the    oylindtirs  were 
arranged  two  on  each  side  of   the  engine, 
the  connecting-rods  being  coupled  to  cranks 
placed  opposite   one  another.    The  object 
of  the  designer — almost    perfect  balandnf t 
with    the   consequent  great   steadiness^  m 
running — was  attained ;  but  the  oomplics- 
tion  of  machinery  was  found  to  be  so  dis- 
advantageous   that    this    type   of  engiiw 
never    became    more  than  an  experiment. 
Nearly  twenty    years  after   the  exhibition 
of  Haswell's  locomotive,  we  hear  that  bis 
idea  has  been  taken  up   in.   Ameiioa  by 
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Ur.  H.  F.  ShKW,  of  Boxbory,  Hbbs.,  vrbo  hat 
designed  a  four-oylinder  engine,  which, 
according  to  report,  does  exo^ent  work  at 
high  speeds,  vitli  more  economy  than  the 
orainory  type  of  IjtcomotiTes.  So  far  aa  the 
fiwne,  boiler,  and  truck  are  concerned,  the 
flo^ine  iaof  a  common  class  turned  ont  at  the 
Hinkley  Works,  boston ;  but  instead  of  two 
cylinders  lUin.  by  24iQ.,  it  has  foar,  which 
are  lOlin.  by  24in.,  and  which,  being  con- 
tained in  two  cssting«,  do  not  materially 
increase  the  width  of  the  engine.  The  in- 
Qrease  of  piston-area  thus  obtained  is  as  346 
to  201,  while  the  space  occapied  ia  increased 
by  aboat  (iin.  in  one  direction,  and  reduced 
in  another.  Each  couple  of  cylinders  is 
mjqtlied  with  steam  through  one  ralve, 
operated  by  the  usual  lii^-motion  and 
rock-bar.  This  Talve,  which  is  one  of  the 
aaost  important  features  of  the  locorootiTe, 
is  of  the  plain  D  type  at  one  end,  while  at  the 
Other  it  is  a  B  valve  with  a  bridge,  the 
■teem  entering  one  cylinder  in  the  ordinary 
■*^»y,  and  possmg  undar  the  valve  to  reach 
the  other  cylinder.both,  as  mentioned  above, 
taking  steam  simultaneously.  Two  valves 
would  be  objectionable,  because  they  would 
tuueceasarily  complicate  the  gear  and  be 
more  liable  to  derangement ;  but  it  was 
thought  that  the  difference  of  friction  at  the 
two  ends  of  the  single  valve,  owing  to  the 
•team  passing  uuder  it  at  one  end,  would 
tend  to  slew  it  out  of  position,  and  also 
Cause  eixoeiiaive  friction  between  valve  and 
■eat.  The  result  of  a  practical  trial  shows 
tiiat  the  valve  works  as  easily  as  the  usual 
{ilain  D  valve,  and,  apparently,  with  no  more 
friction — probably  less,  because  the  steam 
being  admitted  at  one  end  under  the  valve 
WODld  necessarily  help  to  balance  it.  The 
exhaust  is  indistinguishable  from  that  of 
an  ordinary  locomotive,  for  the  simple 
reason  that  each  couple  of  cylinders  ex- 
hausts at  the  same  instant.  The  driving- 
vbeels  are  accurately  balanced,  but  ore  cast 
without  counterbalance  weights,  except  that 
there  ore  two  crankpin  bosses,  one  to 
reoeiTe  the  pin,  and  the  other  to 
act  as  a  balancing  weight.  The 
orank  is  double,  of  wrought  iron,  working 
in  a  substantial  centre  -  bearing  held  in 
Ipedestal  j  aws  attached  to  a  girder  suspended 
from  the  main  frame.  Uy  this  atian^ement 
the  action  on  each  side  of  the  engine  ia  the 
same :  one  piston  is  pulling  the  wheels  round 
while  the  other  is  pushing  them  round :  thus 
nearly  all  the  power  of  u^e  steam  is  exerted 
in  rotating  the  driving- lAeels ;  bat  with  the 
Ocdin^T  arrangement,  the  power  appbed  to 
the  ^Mon  is  necessarily  transmitted  to  llie 
beanqp  Mwell  aa  te  the  eronk,  and  there 
■ently  nndne  friction  and  rapid 
a  parti.  A  i>  tolanUy  olww  that 
ig  melaDn  of  the  engine,  apeoially 
noticeafia  in  tha  case  of  locomotives  with 
ontside  c^indeia,  must  be  almost  entirely 
avoided  iriien  Aa  action  is  balanced 
as  it  is  ia  theaa  taor  cylinder  engines, 
and experimaats  wUk  the  "H.  F.  Shaw" 
fully  bear  out  theory,  for  ve  learn 
that  with  the  throttle  -  Taha  fully 
open  and  1301b.  of  st«am,  the  dnving- 
■mieela  did  not  sUp,  and  no  awayfa^from 
aide  to  aide  was  noticeable,  althongh  abeavy 
train  was  attjicbed.  The  total  weight  of 
en^ue  alone  in  working  order  is  a  little  over 
33  tons ;  the  driving-wheels  are  63bi.  in 
diameter,  four  coupled,  with  a  laading  four- 
wheeled  truck ;  the  locomot^  presenliog 
to  the  uninitiated  the  ordinary  appearance 
of  a  common  type  of  American  engine,  ex- 
oept  that  the  peculiarity  of  the  cranks  would 
oMoh  the  eye  of  the  observer.  The  object 
of  the  experiment  is  high  speed  with  safety  ; 
that  has  been  attained,  and  economy  of  fuel 
a«  well :  it  remains  to  be  proved  how  the 
engine  will  stand  on  the  repair  list  when  it 
haa  been  fairly  tested  over  a  number  oC 
mUea  run.  It  frequently  takea  a  train 
composed  of  five  cars,  two  of  them  "  palace,'' 
from  Bovton  to  Providence,  44^  miles,  in  O'l 


minntes— a  rate  certainly  not  remarkable  for 
high  speed,  but  which  ia  two  minntes  under 
schedule  time.  Probably,  if  the  task  were 
let,  the  locomotive  eonld  do  much  better 
than  that,  and  we  shall  no  doubt  hear  before 
long  further  particulars  of  its  performances, 
which  will,  we  think,  be  read  with  more 
attention  than  those  of  compound  locomo- 
tives, which  simply  complicate  the  existing 
designs  without  introducing  any  advantage 
besides  a  small  economy  in  fuel,  that 
probably  swallowed  up  in  the  ntra  repairs 
and  first  cost  of  the  engine. 


A  FTER  the  cogiae  has  been  iixed  in  its  place 
A.  it  becames  necesitorj  to  provide  shafting 
snd  piillsf  a,  through  whiim  to  convey  its  poiver 
to  the  vsfioBS  mailhiDea  in  the  shop.  A  main 
driving- shaft  eboold  rao  Hlmaat  the  entire 
Length  of  the  shop,  or  within  about  4ft.  o(  it ; 
apon  this  rhaft,  whioh  may  be  IJin.  or  l^iu.  in 
diameter,  pulleys  or  "  drmaa"  of  different  tnmm 
ire  keyed;  the  one  at  the  end  being  fixed  ovar 
the  engine,  so  that  thu  main  driving-bait  from 
the  engine-pulley  paases  up  orarit  Anapiwoxi- 
mate  oalcuUtiOQ  must  be  mode  of  the  speed  of 
the  engine,  and  the  pulleys  must  be  ana^ted  so 
that  the  nmin  shaft  rsvolvss  at  about  two-thirds 
of  this  quantity :  thus  sapposing  the  pulley  on 
the  engine  to  be  8ln.,  that  on  the  main  Bhaft 
must  be  I2in.  The  average  speed  of  one  of  these 
SDOoll  engines  is  2oO  revolutions  per  minute,  so 
that  the  main  abaft  revolves  at  about  l(iO  per 
minute;  it  is  well  to  koovvi  thin  a  little  how 
(loioklf  this  revolves,  as  the  pulley  a  oon  then  be 
easily  oalculated  for  any  machine  it  may  be 
desired  to  drive.  All  the  drums  on  this  shaft 
sra  double  the  width,  on]thefaoe,  of  the  belt  the; 
are  intended  to  carry,  and  turned  parallel  on  the 
f  aoes,  eiuepCing  the  one  at  the  end,  which  needs 
to  be  only  the  width  of  tiiat  on  the  eogine— i.e., 
*bont  Ijin.,  and  turned  slightly  convex, 
because  the  belt  always  seeks  to  run  on  the 
highest  part  of  a  pidley,  aDdif  tbiabe  theiaiddle 
of  the  faoe,  it  follows  that  the  belt  is  less  likely 
to  run  off.  We  must  now  consider  the  means  to 
empby  for  getting  this  Diain  shaft  in  line  with 
the  eagiue-ahoft.  Let  us  suppose  that  tbesbait 
ia  intended  to  run  in  brass  bearinga  seated  into 
hangers  of  a  pattern  similar  to  Fig.  IT  ;  It  will 


be  seen  that  the  shaft  can  bs  lifted  down  at  any 
time  for  alteration,  or  substltntiou  of  drums  and 
pulleys,  and  is  thus  the  Bost  odvontageoos  form 
to  select.  I  should  reoouunend  the  followiog 
pUn  to  be  adopted :  sketch  a  piece  of  cor? 
lightly  the  entire  length  of  the  shop,  near  thi 
iWr,  and  carefully  adjoated  at  each  end,  so  thai 
it  shall  be  cisoUy  p"T^'«J  with  the  engine' 
shaft;  this  need  not  Iw  varrdiiBanlt  toarnveat 
if  a  long,  straight  rod  be  placed  iu  the  bearings 
of  the  eoginc,  from  whioh  the  onink-HhofD,  etc., 
have  been  temporarily  removed.  Now  sling  the 
shaft  from  the  cross-beams  of  the  shop  and  ad- 
iuat  it  bj  means  of  a  plamb-line  and  a  spirit- 
level,  until  it  is  true  irith  the  line,  and  also  truly 
horizontal.  It  will  not  now  be  difficult  to  sub- 
stitute a  permanent  hanger  for  the  temporary 
slings ;  and  as  these  hangeis  have  certain  powers 
of  adjustment,  the  shaft  must  be  tried  again 


means  of  usiug  the  power  of  the  engine  at  any 
desired  part  of  the  shop,  and  having  determined 


before  said  that  the  lathe  should  be  plaoed  in 
front  of  a  window  so  as  to  get  the  light  direct 
on  to  the  work ;  no  other  position  is  satiBtactory. 
Oar  first  business  is  to  determine  the  Hpeedi  at 
which  to  drive  the  lathe  ;  withoot  gearing,  these 
leds  should  range  from  230  to  SUO  or  there- 
_..._  T  __.  _.  gj^p  more  than  these  general 
.  .- . 1  .^1^  indi- 


speedi 

figures,  because  the  circumstances  of  ei 
vidnol  shop  will  neuossarily  vary  so  muuu,  bo 
that  the  caloolatious  must  Ije  made  by  the  work- 
man himself.  Suffice  it  to  say  that  what  is 
ualled  a  oonntamhaft  must  be  fixed  above  the 
lathe  and  nanUal  with  the  main  driving-shaft ; 
of  tins  shaft  may  conveniently  be 
shown  (Bboded)  in  Fig.  IS, 

_    s  of  wrought-iroQ,   about 

1  j^in.  t^  -I'"*!  ""^  Monred  to  the  beainn  of  the 

shop  1^  ooaeh-aorews  or  bolla  :  those   brackets 

ra  tied  togalheE  at  the  side  nearest  window  by 

transvoae  bar,  upon  whiah  is  pivoted  a  shift- 


ing-foA  shown  in  Figs.  18  and  13  :  any  similar 
arrangement  will  do,  bat  sliding- bars  parryin;.- 
thfl  (ark  are  generally  noiay.  The  shaft  itself 
need  not  be  more  than  ijin.  diameter,  elo  its 
length  is  but  short;  it  carries  n^n  it  fast  and 
loose  poUeys,  and  a  cone  pulley  tho  uounterpart 
□f  the  one  upon  tho  lathe.  The  foat  pulley,  an 
its  name  implies,  is  keyed  fasl  upon  the  shaft, 
the  loose  one  tieing  free  to  revolve,  whilst  pre- 
vented from  endlong  motion  by  the  abutment  oa 
the  one  side  by  the  boss  of  the  feat  pulley,  and 
on  the  other  by  a  collar  bored  lo  the  aizo  of  the 
ahof  t  and  fixed  by  a  aet-sorew. 

W.  S.  Brown. 
{Tu  be  coneliwd.) 


DR:  ])in}G£ON'S   POCKET 
SFHTaUOGUAPH. 

SPHYGM0GBAPH8  or  pulse-writers  of 
various  kinds  have  been  in  use  in  the 
medical  profession  for  upwards  of  ten  years. 
Bitborto  they  have  all  been  of  auch  monstroufl 
dimonaioua  and  of  such  difficult  adjustment  on  tho 
patisnt'a  arm,  that  their  use  baa  been  almost  ex- 
clusively limited  to  hospital  practice.  Thasphyg- 
roogTBph  recently  intn>duced  by  Dr.  Dudgeon, 
of  London,  contains  all  the  good  ptunts  of 
previous  sphygmographs,  with  this  additional 
reoommeu^tioQ — that  it  is  of  small  size,  21in.  by 
2in.,  very  light,  4os.,  therefore  onn  easily  b* 
carried  in  the  pocket,  and  capable  of  t>eiDg  ad> 
jnsted  to  Ibe  patient's  wrist  with  the  utmost  eass  • 
and  rapidity.  It  possesses  other  advantages  qtqe     ^ 


■reuaa  ummuxto  ahd  wohep  of  aaMKOit  Ho.  wa. 


Krlou  ntmnaaaiwha— Til.,  Ow  i<n_. 
niiiifS  tlM  MtMT  «M  b*  altMtd  at  will 
wUk  tiM  inrtnimnt  Ii  on  tfaa  wri*,  u>l  U 
*"!!"'***  ^  mvTMMnte  of  Um  ute^  in  a 
dabito  msniMt-to  wit,  60  timm.  Tba  oom- 
N  of  tt*  Inatnunait  hM  Ims  dbtkiiMd  bj 


—■""g  tba  MT«nl  parti  of  um  ImtemBait 
MbnteloilaataUU^.    Thiu,  tiw  box  tbat  oon- 
taiu  the  olookwoA  leqnlnd  to  pnpoltbe  Kikokad 
pq«t  thrani^  tb«  Inatitmsnt  rati  npoB  tbe ' 


a  tnadle  airangad  to  aot  alwayi  id  one  dirao- 
Oaa.  Fig.  1  repiWBnte  tiie  oantriTsnoe  In  end 
Tiew.  Ilg.  3,  ii  A  aide  Tiew  of  tbe  dntcb  pnllej 
witb  one  of  the  platea  mnoTed,  and  Fig.  3  li  a 
BMtioual  Tiew  of  the  olutoh  on  the  line  x  £  of 
Fig  3.  The^^iaoaeisibomonafTameinMO- 
tioninngl,  wlilohaaniesan  nppar  oraaa-diaft 
A  andlwrer  nroei  ihaft  B  anatainad  in  aidtable 
bearinga,  ^le  ahaft  A  la  the  driTSa  diaft,  and 
oanfaa  olntoh  pnUejr  F  and  flTWheel  0.      "^  - 


tion  f or  olntohinr  tbe  abaft  A ;  tberfiaftlaaBa. 
tnmeC  •   ' 

■   tba  _, 

of  Hm  elntob.    TUa  ■ 


Mqnentlf  t 


ot  tba  Hjwlwd  dnrisg 


inaa   to  tan  if 
dnrisg    tba  n- 


of  tbe  dtttoh  Vatrap  T  winda  tlwifa^Saaae 
olntoh  panoj,  ao  that  tba  wgatia  moraaMai  of 
tba  abut  B  will  nawind  atnp  B,  renna  Aa  n. 
■nAa&m  of  the  olntoh,  n^  ivwind  tbrt^  T.  Hi 

[Diralent  deriea.  AaahowB, 
ogou  abaflS  aonnaetaltoAa 
frame  anf  to  piQl^^.  At  we  forward  BOn> 
mcmt  tbfl  apring  is  wound,  and  laiaiMs  tb 
movement  of  tbe  abaft  by  ila  t^metian  It  viD 
bo  ieen  that  the  traadle  alwajatnna  OelTCadb 
abaft  In  one  ^leotioo.  The  diaft  Ala  tuned  ia 
the  Mniift  d{noti(m  ot  tba  rerane  MwocdiBg  le 
tbe  UMngement  of  tba  ehit^  IkdtM 
aliown  ean  be  nasd  wifli  oOw  fonnaol  tnadlai, 
and  the  tieadlo  naed  witb  a  elatdi  of  diffoat 
Tbe  patanteaa   daim  tbe  cca- 


wiiat  aadlataadiea  tbe  maohina.  In  tlie  other 
qbnuognpbs  tba  dookwoA  maebinvy  is  all 
ia  tbe  air,  and  raqnina  to  be  ateadiad  br  nomeioa* 
rti^a and ana-nata.  One  inalaatie  attapUaU 
that  Dr.  DodgaoA'a  inatnuneat  nqoiiM,  and  it 
naj  be  naed  leather  tbe  patient  ia  standing, 
aittiBg,  or  Ijing,  iriwreaa  Oe  other  instraments 
mqnira  the  patmt  to  ba  in  a  oertaln  poaitiao— 
««naBlh'  aittiBf— 4n  otdar  that  it  mar  be  naad. 
The  difSeoItT  ol  i^ljing  thtta,  and  their  laige 
iin,  baa  bitfaeito  pnreoted  tbe  n^bmnent  ol 
Wb^aognpht  in  cndiiuuTpiaottoe;  bat  tbeoe 
M>j«Miona  am  eonpletely  done  away  witb  in  Dr. 
I>ndfeoa*8  initonment. 


^BSADLX  >wnT*TTinr  foB 
LATHES.  &c- 

'TpHEBKOodof  adapting  a  dntah  paliartv 
X     tanhJBg  tbe  qandlat  of  latbn.  te..  aa 
wsbilbe    annexed    engnTinga^    baa    been 
1   thia  oonntry  on  bebalf  of  Mi— ■ 


treadle  abaft  B  earriea  a  large  pnllej'  D,  and 


tbati 


Ic  hnag  hj  one  end  to  tbe  frame  ot  tbe 


S  T,  paea  to  and  nnHmd  tbeolnteh 
pnlley  P'  'Theae  atiapa  S  T,  an  pj^oed  aide  by 
•ida,  asd  an  wonnd  In  oniaeita  oireolioaa,  ao 
tbat tter  pua  ofl at  oppotite  sidea.  TbaoDdaof 
tbe  atmpa  are  eoDneeted  to  tba  paflera.  The 
olntiA  palk7  P  ia  bm«d  oentrallj  for  the  abaft, 
and  foc^ad  at  the  «dee  of  tbe  ooibal  ^actiire 
witb  taagentialgKWTaattateztandfiamendto 
eadoTtbehnb,  udopoDintotbebcKe-  In  the 
groona  are  pina  or  rtAora,  bdiind  wblck  are 
Hninga  that  tead  to  fone  tba  MOatatowaida  tbe 
uaft.  niere  are  prtfwablj  three  gioo  tea,  and 
tba  ttSkm  are  of  eneb  dJamatw  that  th^ 
wiO  jam  betwaan  tba  abaft  and  tbe  tangent  aida] 
of  tbe  giooraa.  Witb  tbia  eoaatraetion  the 
pollsy  oaatamfoedjoa  tbaiAatt  Inoae  direo- 
aoo,  'ai^  win 

Eaa  wnT.      Aaabown, ^ j 

it  Ibat  may 


F±au 

1f\ 

™| 

f 

11 

4. 

PBACnCAL  H0TE8  OV  PLITXBIIO, 
XT.' 

By  F.  J.  DiTm,  H.H.A.8.P.,  &«. 
s-Trap  with  Flnt  Dip  (I^.  8S). 

THIS  trap  being  mj  own  inrenlkai,  I  am^ 
menoe  by  giTiog  taj  rmdeia  the  fn^ 


ICake  tbe  bodv,  Ftg.  88,  ICDJI,  ai  tn 
would  tbe  body  of  the  O-tmp,  Tig.  79,  and  Oat 
wipe  in  tbe  Inlet-pipe  Y-    NowmeunieofftiM 


r  fc.aaA 


water-look;  tbeMcnttba  "i  illi.  ml  liilTr 
aemaathatop.  Prq«r«Bfaeaa<tfaHirtk^X; 
joat  wide  OBoogb  to  drop  into  1^  oa^  a^  ban 
"*  "■ —    ~  with  a  copper  bi^  a  " 


rr.  ot  LowaH,  Haaa.    Hm  ini«- 


s.'^^'ss.srtf  s:i-^!^r„nfFii^s3s:S 


pBlkT  D,  tvna  the  dntdtpnlley  P  in  tlw  dino- 1 


CT.  7,  \%%\. 


nraUSEHBOBANIO  AHS'ffOHU)  OV  BGDEMOS:  No.  M«. 


obtain  the  width  aoion  the  Up,  i 
n  snythiQ^  to  psu  from  the  inlet  Bi< 
■0^7  of  the  trap. 

■t  Lead  Boond-Bottoin  d-Trttp,  « 

Flat  Ontro. 
illen's  New  and  Improved  Fateiit  O 
be  had  witli  a  roaitd  bottom  and  flat  01 
objeot  of  the  ronnded  bottom  ia  too 
11  to  require  any  comment  her«.  Bofl 
17  that  this  trap  (which  ia  now  : 
■dirg  to  my  scale  for  the  D-tr»p),  U 


Fio.   88, 


Belf.cleanBiiig,  but  pmof  against  waTing 
[t  ia  Tet7  easy  to  &c,  and,  in  fact,  pouesses 
qnallGcation  that  is  required  in  and  oon- 
es  H  good  sound  trap.   Fig.  8S  B,  shows 

CI  Hunch -Trap. 
a  trap  is  made  to  answer  the  pojpose  of 
I  huuch-tiap  (Fig.  GS  A,  S8,  &e)  in  posi- 
whoro  the  pipe  is  requirsd  to  be  oontiniiBd 
straight  line.  For  mode  of  construction 
8S  A.  Commenoe  b7  cuttiiig  the  oheeka 
Qtlet  in  one  piece,  then  solder  on  the  back 
a  D  H,  next  solder  the  inner  band 
E  to  form  the  outlet  lip  F,  after  which  the 
bsck  piece  A  H  ;  you  must  then  put  the 
1  as  in  aa  ordinary  O-trap.  This  ttap  i» 
Fell  adapted  for  use  in  cases  where  the 
or  urinal,  &o.,  is  situated  in  a  recess 
all.     See  also  Fig.  G3  A. 

*II-Tnpa. 

jjagB  87  in  the  copy  of  this  jouroal bearing 
nly  16,  will  be  seen  an  old  D-trsp,  mano- 
■ed  1678, 

j)roper  method  of  striking  this  trap  cor- 
is  aa  follows  : — To  make  a  9iii.  trap,  open 
1  ^Jin.i   and  desoribe  the   oircle 

'-   "Tawth._..,  : _„ 

r  draw  the  -watw-line 


hieh  is  generally  the  site  of  the  dip-pipe  : 
X,  assuming  the  dip-pipe  to  be  lin.,  you 
I  keep  the  water-line  down  lin.  from  ihe 
lough,  if  neaeaaaty  to  get  a  little  more  dip, 
ay  make  it  a  liule  higher.  Next,  with 
me  radius  (4)iii.)  strike  the  arc  D  FN, 
g  the  water-liiie,  and  alao  the  outside  of 
it  circle.  Bt>  shown  st  D  F ;  then  strike  the 
ine  E  I  square  with  the  top-line,  and 
g  the  circle,  alao  strike  the  outlet  end 
If  you  prefer  a  sharper  outline  curre, 
!  compaasea  at  a  smaller  radius.  The  trap 
de  up  in  the  same  way  aa  the  O-trap, 
jngtiiat  the  solder -line  round  tlie  top  does 

-Q-TiBp  with  Solid  Bnd. 
object  of  this  style  of  trap  is  to  save  a 
in  ue  Boil-pipe,  and  is  done  by  making  it 
.  stop  or  solid  snd,  and  taking  the  soil- 
ight  down  aa  at  J,  Bg.  SO.  Hoke  the 
r  on  the  bottom  ol  tho  band  (which  sbotild 
light  at  tbiip<rfnQ,  wipe  lannd  the  eheok,  I 


The  Adee  Tmp. 

This  is  an  American  patent,  the  action  being 
that  of  the  Q-trap,  but  made  inbulves  as  shown 
AB,  Fig.  91.  D  ia  the  dip-pipe,  8  the  soil-pipe, 


theleaa  think  that  i1 


C  the  cover,  E  the  body.    While  net  wishing  to 
lything  derogatory  to  this  trap,  I  never- 
"■"'-  "-"  "  '^"-  a  fault—namely,  the 
„     .  ,  ^   -J    --  the  point  F.    I  think 

if  the  buid  were  taken  up  as  per  dotted  line 
EH,  the  soil  would  have  a  much  better  chance 
of  getting  awBj;.  Adee  claims  aa  one  of  the 
great  merits  of  hia  trap  tliat  it  will  not  aiphoD 
out,  but  this  ia  nothing  if  an  air-pipe  is  need. 
However,  it  will  not  wave  out,  whidh  is  a  great 
advantage. 

Three- ftiukiter  or  Out-Sown  a- Trap. 
The  title  of  this  trap  will  explain  for  Itself 
■at  It  la  a  modlflcation  of  the  O-tr&p,  or  rather 
■at,  owing  to  Inconveniait  oirconiBtanoes  in 
fljdsg,  the  O'trap  ha«  had  to  be  slightly 
altered  to  render  it  suitable  for  its  confined  or 
awkward  poiitlou.  To  meet  tbeee  trying 
drctimstances  it  is  sometimes  neoeasary  to  out 
down  in  the  following  nutnner  ;  — 

Y  E,  Fi^,  92.     In  instances  where  you 
below  the  outgo,  we 


See  1  E,  Fig.  92 
n  go  down  Ijin.  0: 


sometimes  do  a^ 

is  doubtlessly  osefu 

ordlnaty  Q.trap    eansot   i 

iUoittatioB  Mka  nndet  the  bottom  of  a  d 


or  aa  an  ioterceptor  in  a  main  drain .  In  the 
former  oase  you  can  take  the  waate-pipe  from 
cistern  horizontally  to  the  outside  or  from 
under  the  bottom  of  the  cistern,  and  into  the 
trap  with  a  knaokle  bend.  Then,  again,  it 
may  be  need  for  a  child's  closet,  where,  to  avoid 
B  step,  it  is  necesaaiy  to  keep  the  basin  low. 
These  basins  should  in  snch  an  instance  fit  into 
a  lead  hopper,  so  that  the  top  of  the  hopper 
will  be  above  the  water-line.  But,  to  be  brief, 
there  are  many  instances  where  this  trap  is 
very  useful,  ol  which  I  will  explain  furtJiet 
when  treating  of  inside  work. 
Bellr  Trap. 

This,  though  known  as  the  Belly,  ia  actually  the 
siphon.  I  have  been  able  to  truce  back  its  ose 
for  at  least  3,400  years,  and  it  is  beyond  dis- 
pnte  that  tbeee  siphons,  or  the  system  of 
siphonage,  was  well  known  even  bdore  Uiat 
date. 

Aa  an  instanoe  of  its  antiquity  we  have  only 
to  quote  the  words  ef  Plioy.  He  says; — 
' '  Water  always  ascends  of  itself  at  the  deUvery 
to  the  height  of  the  head  from  whence  it  gave 
receipt.  If  it  be  fetched  a  long  way,  the  water 
will  rise  many  times,  but  Uie  level  of  the 
water  is  still  maintained."  Fig.  93  ie  the  beDy 
trap,  perhaps  in  an  improved  form.  B  is  the 
inlet,  which,  please  notice,  has  a  drop  or 
cathetus  from  B  to  the  water-line  S.  Tus  ia 
effectual  for  pushing  forward  solid  snb- 
»s  owing  to  the  law  of  falling  bodies 
aoceletating  in  proportion  to  the  space  travelled 

'  '.,  suppose  the  depth  from  B  to  the  water- 
J  to  be  equal  to  the  depth  of  water  within 
the  trap,  then  the  momentum  gained  wiJl  bo  of 
equal  force  ta  preaa  this  forward.  Btadents  in 
mechanios  will  find  some  eiempliflcation  of 
law  in  the  first  lessons  of  mechanics  by 
that  item   known  as  "the  two  balls  showing 


ft   e .$j. 


long  trap-body,  which  holds  more  water  than  a 
trap  made  after  the  model  of  Fig.  91,  so  that  in 
reality,    assuming   that  an   equal  pressare  of 


'  is  applied  to  each  trap,  there  would  not 
much  water  removed  by  that  pressnre  from 
Fi^.  93  trap  aa  would  be  from  Fig.  91  trap. 
This  is  important  to  a  degree  from  a  sanitary 
point  of  ocoBideration,  as  in  all  traps  the  whole 
of  the  water  should  be  changed,  if  possible,  for 
the  very  simple  reaaon  that  the  longer  water  is 
exposed  to  poisonous  gaaes,  the  more  it  becomes 
imbued  with  the  poison,  and  consequently  the 

□re  injurious  it  becomes  to  the  health. 

To  strike  these  traps  ont,  first  mark  the  dip 
part  T  oat  to  the  sue  requited — I  think  the 
smsller  the  better,  as  at  Fig.  91.  Next  decide 
upon  the  aiie  of  your  trap,  say  lin. ;  then  from 
the  some  point  A  stretch  the  compaaaea  to  E, 
which  most  be  lin.  beyond  tbe  throat  line  T, 
and  strike  the  balf-dide  BDEF.  Continue 
D  to  B  straight  up  to  the  point  required  as  high 
as  you  can  for  the  fall ;  now  to  tbis  line  draw  a 
right  line,  also  having  a  fall  as  from  H  to  B,  but 
keep  the  intersecting  point  at  B  sharp  from  this 
line  ;  open  the  compasses  to  across  the  other  side 
of  the  trap  at  V.  and  strike  the  backline  V  K  J, 
and  draw  the  line  1 1  parallel  to  H  B.  Next 
describe  the  outlet  with  an  easy  sweep,  as  at 
B  X,  but  with  nffideDt  itae  above  the  throat' 
Unafsr  tho  wnter-loek;  draw  Oto  ont-goline 


WQMBH  mCMAWO  AWP  WOMJ  Or  KXBROB;  Ka  US. 


<liUlB  iKim  lliK  iiuliii   I',   t.Tm 

i«Mii'.'HitH  iHiiiitli,  tnt[.  iH. 

N  II     'ni.<>..  iiKMiani  KMiii 


lih  fim  t 


TlIK  PAHIS  elbcteical 
BXHIBITIOV,    VII. 

)NK<if  lltK  irnikliint  Kt.lnu'Unti*  if  tha  Kxlil- 
toll.ui  In  .HirUliiiy  llm  Uilniilinnin  ■uditl'm 
llu>  IWrn.  'I'lin  IliiiLriimiiiiU  amf^tiytiA  bra 
Jbr*'*  uili<ni)thinini  Mid    tnlnjihrmM.      Tig.    1 


V- 


itr: 


t^ 


[st 


n'j^ri  "^rcla  A.l.'r'ti  mii-ioiilinnc.  It  consiHta  of  u 
:Lia  fiac  U>snl,  uu  vrhi'-h  uro  fixei!  ten  tninK- 
mitiini;-v«rKiti!i  iu  tbi'  circnit  of  tho  batterj  II. 
IsotJi^t  10  in.<iin>  )m>iitcr  (lolicarr.  aninduotion- 
.vU.  0.  if  a,v.\.  and  tho  liii.'-wire  is  conneotud 
with  tttf  *tv.>aJirr  wil.  This  tranHmittcc  is 
£',-j.'!i  -.ist'd  t-n  ft'  rtniii  tcli'phoDic  linoa,  and  U 
th*  o;-.'  sJiipieJ  at  thi-  Optni.  Ader's  recciviDg 
"  ■  "'   "  ■rtltijr  miijification  of  Bell's 

"     "■    """''""   a  permanent 


:=f:T-iai£r.     la   Fi?.   i 


lliii  »nti/r  U  tjA  «t  Uit  4aiE£  dLftinre  from  tart. 
m'lKr'tphf/D^,  w*  Le».-  Lim  difiCTitntlj  in  ekcli  e«r 
and  ji«t  •«  Iff  '/nrtwo  cyta  »t  liare  biDoralai- 
tHufAi  aad  <w  iid^r*  of  •iLiuniM*  far  4^t.  k. 

'«n  i«dM  of  diManoea  br  h«ttiinc  We  cm  eon- 
Palftu  d'lndiucrM,  not    onlj    we 


dncsd  ^15  li^ti  of  100  ^ndlM  Mdk  Oa  Bit 
would  be  2m.  Id.,  or  ttre  tbM  H  SBCB.  Haa 
tha  cort  for  a  lOI>.<BBdl«  li^  vo^d  bs  at  Ihl  tMt 
of  aboot  lid.  pel  booi. 


idi,  diituguUh  ereij  rtnce  and  eveiT  note 
of  each  imtrciiient,  but  we  can  abo  petoeire 
dirtanon ;  and  although  we  do  not  see  the  actor, 
wc  can  hear  him  tnoTe.  The  mierophMMB  on 
the  Htage  of  thu  opera  are  vupported  on  india- 
rubber  pillarH,  fixed  to  a  block  of  laad  in  order 
that  thii  HhalUD^  of  the  floor,  whan  dancing  ii 
izoing  on,  m«7  not  interfere  with  Iha  ponnds  tc 
bo  trannnittBd.  On  referring  to  lig.  1  ft  will  b« 
Keen  thst  the  battarr  B  i«aliu>l-«ii«u)t«d,  ^id  is, 
*  oonne,  liable  to  MMig«t  pofanted.  b«tdet 
andd  thii  there  am  fa«r  Mriaa  of  b«tl(rie« 
wbioh,  by  mean*  of  oomnntaton,  bm  altK— IlIj 
put  into  eirouit.  This  part  of  the  azhibiticn  ii  a 
very  groat  Buooesa,  both  from  a  popular  and 
HcientMo  point  of  view,  and  there  are  alwavs 
hundiedn  of  persons  waiting  at  the  doors  of  th» 
telephone  rooms  in  order  to  bear  the  opera  fot 
the  ^ort  Bpaoa  ot  two  minutes. 

0.  DetaiUe. 


THE  SCIENTIFIC  FKIHCIPLES 
IHTOLVED  IK  ELECTRIC  LIGHT- 
IK6.-Tin.* 

By  Profossot  W.  Qstujs,  AnAKS.  F.B.S. 
{CoHclHdid  from  p.  86.) 

Joel  BlSQtrlo  XilRht. 


r carbon  abuts 

plate  or  edge  of  oarbon  or  ot  copper,  and 

heated  b;  the  ourreat  lo  as  to  give  out  a 

glowing  light,  and  giadnally  consames  away,  bat 

__  _^ jner  Ch 

kindly  lent  me  bj  Ur.  Joel,  who  has  introduced 
several  imptoremants  into  the  original  Weiden- 
mann  lamp,  the  resistance  of  tha  con'--'  -'  — ' — 
ii  very  small,  about  '134  of  an  ohm 
take  Bennl  of  them — 7  0 
arranged  in  ssiies  in  the  sai  . 
,  -'    mistanoe  of  the  electric  am.    To  work  those  lampa 

^f  insulated  wire  I  gf  !««  resistance,  only  a  lov  electromotive  force 
t  feature  of  is  required,  and  so  the  result  is  attained 
[,  XX,  which  by  dnving  a  small -reustance  djuamo-eUctric 
;  'A  ll*  Tibta£mg-piate,  and  machine  at  moderatelj  low  speed,  or  by 
'iS.'Az^-'~  :1a  KDiuls  received  placing  a  considsrable  namber  of  lamps  ">  ktim. 
aKT=7-li>W5m*nM  (r-nerailv    "  a«  to  make  thsu  combined  r-i-*--™  - 


Oe  psiee  Oi  Oe  d^ie  E^  i 
ipue    tha    K^    oMalMd  fa 


tta   Joel  <r 


IT  fx=,  wiU: 


r  perhaps  Vi)— 
luit,  to  aqaal  tbi 


._  _    ee    ot    the' 

Thus  a.  Gramma  machine,  revolving  at 
F-  -  -"'.=r'--  -:-.-::--  the  rate  of  l,_'iM  retolationi  a  miaate,  giving  an 
:.-,r^  a^-t3s_£xf.ir:aon  ji^aomotive  force  ot  about  HP  volts,  will  pive 
.  -.1.  «i.'.i  *:*i  '-.  •f-i'^  1  current  of  W  webers  through  about  10  Umps  , 
I. -?',p ■-.;=«  3'.  Tun .  in  leree.  But  this  current  giv.i  an  iUumiuation 
.^.'■jWVV.i  '%\\^  a  MT^es  of  '.f  '>>;  f^iHi^^f  in  each  lamp,  so  thit  with  this  I 
■  »."i  W  ift-'**  i'v*i  -■iTKZ.X  ws  get  an  ilJuminatijn  o(  '  ""'■' 
-.:.-:.z..   I'Ureiiwr.    «=i;*i.i=l.'HeMs.    Sow, 


for  SOtkcandh  power  in  tl 

of  the  aleetrie  fight  from  tha  Jod 
at  the  rate  ot  fl)i  per  hoar  1 
power  light. 

Xow,  according  to  Hr.  Alas.  M^mhu'  Mtimiti 
for  gas,  the  pnee  of  gH  wovld  be  at  Os 
rate  of  about  S'^  jd.— ev  aai^  Sd. — per  hoar  tat 
the  asme  light  In  uth» —da,  the  eoat  of  thi 
electric  I'l^i  fi^  thaJad  Ikmb  woald  be  nsarir 
the  same  MMs  at  tiie  lala  tf  ja.  par  UNM)  eohe 
feet         ^^ 

InestiDut^^the  eaodla-powcr  of  l^api,  it  ■ 
nntkl  to  place^ke  photonator  on  tta  ~ —  ' — ' 
with  the  lamp,  M  that  Oka  anrfao*  ia 

K; ---.--——- 

lights,  which  are  tad  bf  a 
machine,  the  currat  pasaaa  from  tto  potWn 
oatbon  to  the  negatita  Mwaya  in  ths  aame  dbv- 
tion  ;  and  in  the  arc  U^ta,  Sm  «pper  psabs 
hoUow;  hMs 

theKgUiMi 

the  greatest  int«uity  of  light  is  not  in  a  harinatal 
direction,  but  downwards,  at  an  angle  of  tboil 
60*  below  the  boiiiontal.  Tha  illnmiiiBtion  in  tka 
direction  is  aboot  three  times — or  eves  mors  dn 
three  times — the  illuminstion  in  the  aamehotiAa^ 
tal  plane  with  the  arc ;  hence,  whi^n  it  is  said  h 
the  report  of  the  Qlssgow  teats  that  a  djnan^ 
machine,  at  1,200  rovolations  per  minute,  inll  pn 
light  of  2,060  oandlea,  for  an  expvidrtm  of 
h.p. — the  light  being  measured  horiioalaltr— •• 
see  that  tha  illuminatian,  in  a  dirsotion  indiacl 
downwards  at  an  sngle  ot  60°  below  the  hmiscB, 
would  baG,500  candles  for  4h.p.,  or  at  least  1,K 
candles  per  h.p.  This  will  also  explain  wtf 
lights  fed  from  continuons-orarent  madina 
should  ba  placed  at  aeoBsidBrahiB  height  above  It* 
area  to  be  illuminated.  This,  combined  with  tk 
fact  that  it  is  fw  mote  economical  to  produce  sal 
very  powerful  light  br  means  of  a  lam  maehiat 
thauaeveial  smalleT  lighl*  to  illnminata  tha  MM 
[>  the  samB  d^cee,  will  explain  whr  Dr. 
IS  erected  his  la^  [amps  at  eo  gTBai  a^sijU 

trials  of  electno  lights  which  we  Invsn 

oppcrtunilf  of  seeing  In  the  City. 

Snb-dlvlalonoftlieXlectTlo  CaxTont. 

_he  next  point  to  which  I  propose  to  draw  fssr 
attention  this  evening  is  the  sob-divinoa  n  tti 
eleotde  aonemt 

It  will  be  smplsst  to  regard  Szit  Iha  oan  whn 
there  is  a  batten  of  given  electnimotivB  foaoa.  !■ 
this  case,  aoooraiDg  to  Ohm's  law, 

E  =  0{B  +  r), 
vbeie  E  is  the  electromotive  force,  C  the  miRWt, 
R  the  resistanea  of  the  battarr,  and  r  tha  sstaul 
resistance.    If  the  poles  of  the "' 


lh«nE  =  C(R-^r)H2C,  ^B  +  ry 

Let  E  -  100  volts,  B  c  1  ohm,  and  r  =  100  obn). 
then  100 -C  (I +  100)  =  101  C, 
andl00  =  2Ci  (I  +  60)  =  102 C,. 

Sence,  nearly  tha  sams  current  flowa  in  ssck 
l>ranch  as  whan  there  is  only  one  wire.  If  thai 
.ire  10  bnaehe*  instead  ot  two  branches,  and  if  C, 
be  tha  curreat  in  each, 

then  lt»  a  CO +  10)  1=  110  C« 


..  the  CI 


r-iV/iiw  F.?-,^. 


t  energy  exp>ui1ed 


Hpn.- 


tho 


t  in  each  branch  is  I2r  inatsad  of 
are   -V>   branrltea,    uul  CV  ba  Ihs 

[,>.■■  =  c. ;:  -  i;  =  1  jo  Cv, 

wvr.-  -^■'■-'   il  -t-'.'tiia   of  its  valos 


^=r^t  '   li-titti.  -J:it  noi 


::=^i:^:  -*  ti  dnt  throogh  each 
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Than  E  =  0  (£  -r  r)  at  Hut, 

Aail  E  =  30  C  /"u  ->-  *" A  with  50  biualiH.  - 

\  SO/ 

SoUut  (E  +  r)  -=ft>B  +  ri, 

Or  r— Ti  =  49  B, 
Hanca,  with  B  ==  1  mi  r  =  100  ohnu  r  ^  ri  i=>  4!i 
•Bdtha  leogLh  Islt  hu  a  mututea  of  51  ohm*. 
nt*  haatjng  of  oMh  of  theae  ia  -Al,  or  ona-hiU  of 
what  it  V4I  with  ouly  one  bnnah.  H«aoa  the 
glowing  heat  or  light  from  luoh  m  laaiitaiica  will 
taa  grsktu  than  f  ram  the  uiuhartanad  wiie,  witli 
the  weakar  cuireut  thraugh  it.    In  thii  oua  we 

e60  circuit*  of  51  ohm*  aaab,  ao  arranged  that 
Itaating  effect  in  each  oirotut  ia  -61,  ot 
about  ona-h»lI  of  whit  it  was  at  fint.  Henoe  Uu. 
— wunt  ot  hskt  Tadiatad  from  sioh  i*  ona-haU  o;' 
wh«t  it  waa  at  flnt  But  there  are  50  >uch  dr- 
"  I,  theietbre  the  total  hwt  radiat«d  i*  25  timee 
■a  with  only  oua  farauoh. 
M  of  the  batter;  and  ooDDactias~ 

Jble,  then  wee  aee  that  tha  addt~ 

tim  ot  araij  addititukal  tanmob  Dironit  take*  away 
Cnuly  from  the  amuont  ot  heat  radiated  from 
■■ch  bnouh,  BO  that  thii  plan  ot  aub-diniion  by 
Mparata  citouiti  can  only  be  adopted  with  auoeeaa 
immi  the  inlanial  leaiatanaa  ia  imall  aa  oompaced 
witb  the  external  raautanes.  We  we,  then,  Oat 
^th  amall  internal  raaiatanoa,  that*  iigieat gain 
in  heating,  and,  therefore,  in  ligbt-ginng  power, 
br  amnging  bnnsh  panllel  cucoita  in  multiple 
•Ml ;  bat  wlun  the  raaiatanos  of  tha  battaty  ukd 

•— ""^ i —  -.g  oonaiderable,    the    adTantaga  of 

-'  --J  unall,    and  very  little  Bab> 


latt^ 


Now,  lat  ua  oonildar  the  caac  ._ 

daoad  by  maana  of  ^namo<eleotiio  mi 

which  Oa  eleetromotm  toi«e  la  not  ol 

tfa>  aune  macbine  fee  the  aame  apeed,  bat  depends 
vpoD  the  reaiitanoe  «t  the  circoit.  An  oleotro- 
mdttre  toroe  of  100  volta  prodneae  a  oorrent  of  ona 
wabv  throng  a  raeiataBGo  of  100  ohme,  and  Mr, 
8w«B  tetli  n>  that  thit  oorrent,  throng  a  lamp  ot 
tb^  TBBataiioa,  grraa  a  flO-oaadle  power  light. 
Now,  if  we  rednce  the  lansth  of  the  carbon  Ila- 
■wnt  in  the  lamj)  withoat  altaring  the  oursnt,  we 
radnca  the  iUuminataug  power  in  the  *a^te  ratio, 
Sappoae  we  take  it  aa  4-6tha  of  the  lanoth— >.«., 
Ita  reaiatanee  ii  then  80  obnu,  and  we  aCall  gat  t. 
iS-caikdle  power  light  from  the  aaate  owrent  (one 
waber]— kj.,  with  an    aleotromotiTB  lone  ot  M 

TOlU. 

With  two  iiich  lampa  in  aaiiai,  we  ibail  get  two 
48  oandla-powec  tighU,  with  an  alaetioaoliTO 
force  of  160  Tolti,  aeuding  a  anneut  of  «ne  weber 
throDoh  them — i.t.,  the  two  lamp*  ihoiM  give  out 
k  light  otrizgaa-bDmeraot  le-eandlepawsraaohi 
— oahonld  be  inSdeiit  to  iUominata  adrawii^- 

BwaeonBdaroowhow  we  are  topcadneelU* 
ownnt,  we  find  that  a  Biiigin  machine,  by  the  ex. 


oaadle  power  illumination. 
would  be  about  5  or  3  h.p. 
lion  would  be  about  200  canoiea  par  n.p. 

We  have  leoa  above  that,  with  the  Siamana'a 
alternate  cutreut  maohiue,  a  fUO-candle  light  te- 
qoirea  about  hali  a  horta-powar;  ao  that  1  h.p, 
will  rapply  two  lighta  of  -lOO-oandle  power,  from 
an  altaiuala  cocieut  mocluDa,  at  tba  rata  of  IDd. 
for  three  honia.  The  lame  illumiuatioa  can  bo 
obtained  from  gai,  at  2a.  for  three  hour*.  Now, 
tWD-thiid*  ot  thia  cost  i*  for  the  aunply  of  carbon, 
which  become*  burnt  in  the  aic.  Henae,  without 
thiioooBumption  of  oarbon,  the  ezpenaa  par  h.p. 
ii  only  ll>-!<th*  ol  Id.  per  honr.  Applying  thia  lii 
tha  cue  of  iuaandejoent  Jampa,  in  wliioh  out 
carbona  do  not  wear  oat,  wa  *ea  that  bf  a  prapei- 
arrangemeut  ot  the  lampa  we  mti;  nt  a  iiOO-cauaL ' 
powar  light  at  the  rate  of  10-Stha  of  Id.  par  hour. 

Now,  Mr.  AlBi.  Si«mm*  alaa  ttatea.  in  hii, 
paper,  that  at  the  rate  of  3a.  6d.  par  l,000fl.,  thi< 
Bome  illumination  cannot  be  obtained  from  gai  at 
leia  than  2d.  per  hour.  Uaace,  aUowing  S-9th9  oj 
Id.  an  hour  for  the  braokogo  of  inooBjleaoant 
lamps,  the  ooat  of  light  by  gaa  nod  by  incandeiHieni 
and  eleotiia  lamp*  would  be  nsoily  the  aame. 

If  we  allow   that    only    a  light  of  M-«nd1u 

Swer,  inatead  of  30-eandla  power,  can  be  pro- 
oad  at  thia  rate,  atill  the  incaadeaceut  light  Ban- 
not  be  regarded  oa  an  enienaiTe  light. 

Now,  in  the  abeeaee  ot^TactnSdstenninatiou, 
lat  ua  Boaame  tba  aama  Uw  to  hold  in  the  Brush 

Sitemaa  in  the  Siemaiu  or  the  Qiomme  ayatam. 
the  Bmah  ayateiu  a  current  of  10  webera  u  aant 
through  an  intanul  reaiatanee  in  10  ohsia,  and  on 
eztamal  raiatance  of  70  ohma.  Kow,  in  th^ 
Slanena  maduue,  wheu  the  eitonal  teiiatauce  i^ 
aarau  time*  tha  internal  reaiatanoa,  the  cammt  is 
only  l-60th  part  of  its  value  when  the  external  and 
intemal  reaiitancea  are  equal,  and  I-iOth  ot  its 
Tatua  when  the  external  la  double  the  internal 
reaiitance.  The  drawback  to  thia  arrangement 
would  be,  thatona-thizdot  the  total  work  expended 
would  be  loat  in  heating  the  machine. 

Taking  the  Broab  machine  as  worked  at  preaeul, 
the  diSerence  ot  potential  tor  each  ot  I G  lamps  ia 
oinuit  ia  aboat  W  rolta.  Heaioa  total  diJIarenoa  at 
potential  of  IS  ]Miq«  =  abODt  640  volt*.  With  aii 
ibma,  thne  ia  a  corrent 

get  a  reaiatanee  of  T) 
I  through  each  seiiea. 

,  .    .    ...  of  100  ohm*  reaiatanee,  iii 

each  serial,  and  we  ahall  get  70  lampa  f  rom  a  Brnah 

v:..     fn. —  -n  i„„p,  a„  ,^  oj  SO.oandlg 

woifced  by  an  expauditnre  ot 


THE  COHDnCIITITT  OF  METALS 
P0&  HEAT  AND  SLECTEICIT7. 

THE  qneation  oa  to  the  ratio  of  the  heat<con- 
dusting  power  at  metala  to  their  eleotric 
ooudacting  power,  ho*  lately  been  made  an  objsct 
ot  two  aeporate  mTe*tigaliona  (daicribed  in  the 
Annalcn  Oer  J'Jii^iii),Sxci  Weber  having  lost  year 
arrived  at  tha  ci;aulc  that  the  generally,  ocoepted 
regularity  of  the  ratio  refened  to  (aocordiug  to 
Forbci.  Wiedemann,    aud  Franz],  dtd  not  agiet- 


vithhi 


machine.    These  TO  lamp*  a 


.6  h.-] 


lethei 


a  of  6  h-p.,  will  aand  a  euMot  of  21 
vanan  ihrongh  an  external  reiiaUnoe  of  about  7 
Obma,  giving  an  eleotiomotiTe  force  of  ISO  volt*. 
If  them  we  take  two  lamps  in  *ariea-^.f .,  160 
obani,  and  arrange  24  diiliuot  aedes,  we  ahall  gat 
a aombined neistance  ot  ^^-,  or  about  7  ohma, 
allowing  tor  tha  i 

and  there  will  be  a  oummt  of  1  websi „_ 

each  circuit — i.e.,  thia  machine  ■Knwiit  given*  48- 
lighta  each  of  4S-candle  power.    With  a  — -'-* 


■amna  which  may    be 
machine  will  be  double 


.  ir  dectromotive  foroa  from  100  volb  to  .. , 

wilb  the  aame  length  of  carbon  in  the  lamp,  than 
we  reduce  the  oorrent  from  1  weber  to  8- lOtha  ol 
•  webai.  Thie  in  Uia  aame  resatanco  wiU  ladoce 
the  lUuninating  power  from  60  oandlaa  t«  a  Ught 
of  afaont  iO-oandlepowet,  instead  ol  a  light  of 
48-«aadIe  power.  Henoa,  with  a  giTn  aleotro- 
motiTe  torse,  more  light  ia  obtainad,  and,  Uwre- 
tan,  neater  aoDnomy  u  afFeoted  by  ahortaning  the 
length  ot  the  carbon  in  tha  lamp,  tathar  Iban  by 
diminiahing  the  oorrent  through  the  aame  lengu 
«t  carbon.  Hence,  the  best  reanlta  will  ba 
obtaiMd  in  ineaudeaoent  lampa  by  sanding  through 
them  aa  atrong  a  cumnt  aa  Uiey  will  aately  atend, 
aad  making  the  l«i|^  of  carban  anch  that  the 
dynamo-machine  employed  will  aend  anch  a 
eonent  Uuongh  them. 

'Dafceaaotheroaae:— Suppose  wa  have  cna  lamp 
ot  75  ohma  lesistanoa— (>.>.,  about  M-candla 
power}.  A  Qramnie  machine  ot  a  Siemens'i 
medium-aized  machine  wiU  give  an  electromotive 
force  of  100  volts,  and  a  current  ot  about  25 
weben,at  the  rate  of  100  ravolutioua  a  minute, 
ttiotigh  an  aitemal  resistanoe  of  about  3  ohma. 
Hence,  If  we  have  25  lampa  In  aaparate  branch 
atrenit^  or  in  moltiple  are,  we  get  I  wabn  through 
•adi  from  inch  a  machine,  and  gat  ali^t,aou»3- 
iBgtolIr.  Swaa,  ot  45-eaadle  power  from  each. 
Hmio^  aodh  a  machine  wiU  give  oa  aboat  1,126- 


l6  h.p.,  or  .  ^ ,._  _.^. 

tha  lampa  ot  thia  reaistance  are  only  heated,  _. 
aa  to  give  a  light  of  %)-«andl*  power  each,  theii 
the  candle  power  per  h.p.  will  have  to  be  reduced. 
Thsi  we  have  aasK  that  it  i*  possbla  to  sub- 
divide tba  alaatile  oartaait  in  anoh  a  wajaagreatly 
"  I  amount «(  HlomiBation  which  maj- 
by  meoaa  of  a  dynamo- electni' 
.  .  aially  when  tba  Sobt  i*  accompliahed 
b^  the  teeandeacent  syalem  of  fivon,  Lano-Foi,  or 

The  earliest  attempt  to  obtain  light  by  Incan- 
daecence  in  a  vacuum  wsa  made  by  King  in  1843, 
who  applied  contiDuous  metallic  and  carbon  oon- 
dactora,  and  haatad  them  by  an  electric  ctirrent  in 
a  TordoeUian  vacuum.  He  waa  followed  in  IS4& 
t^  Staita,  who  oaed  an  iridinm,  or  an  itidiBm  ajuL 
plaHnnm  wire,  and  anvdoped  the  holder  ia  «Iaat 
or  aome  ether  non-ooudnctor.  In  1S7&  Kodd 
em^oyad  |capb)ta,  atid  raodined  it  inoandea 
in  an  ataoaphara  ot  nltngan,  in  whioh  there 

latiag  away  of  tha  earben.    The  aame  p 

have  bean  foUowad,  but  with  graater  ptomiae- 
lOeaLin  tha  mi»e  re — '     " — '-     '  -— 

the  aarliai  attaMpta  tailed,  eithac  (IT 
Ihn  imanarihillly  of  pntTintMg  the  com 

the  oarbon  or  MeEniatMial,mcoMeqa„ 

nlaote  taaeaa  of  air  wbieb  it  waa  impeiaible  to  get 
rid  at  with  tba  maana  ^lt  exhanaHon  whioh  were 
bhan  known;  n  (2)  baaanie  of  the  preeanne  of 
ither  gaaaa,  aueli  aa  hydrogen,  wbioh  aiiats 
Mcluded  in  platinum  and  in  oUier  eubatanoes.  It 
ia  only  quite  lately,  alnoe  our  powei  ot  obtainiog 
s  vacuum  haa  baan  lo  greatly  extended,  and  lince 
w»  have  laamt  ao  nucn  about  bish  vacua  from  the 
:abonn  of  Mr.  Ciookaa,  that  ICt.  Bwan  and  3Ir. 
Fiana-Foi  have  auoceeded  in  obtaining  vacua  from 
vhioh  all  tha  air  and  occluded  hydrogen  are  ai< 
Uuated,  «o  that  thair  carbon  fllaoMntaaod  platinum 
ivire  connacliona  (emain  without  b^og  destroyed, 
jven  when  a  currant  ot  electricity  atrang  euough 
«  maka  them  give  out  a  briUiaot  incondeacent 
ight  haa  bean  continnonsly  pa 


One  of  tbeie  reseirchea  haa  beau  coudnstadby 
Herteu  Kirchhoii  and  O.  Hanaemann,  who 
lately  inTe>tigat«d  the  heat- conducting  power  ot 
iron.  The  method  adopted  tor  that  malal  they 
have  applied  to  a  aeries  ot  metals,  aud  at  the  aame 
time  meaaured  the  electric  conducting  power  of  all 
these  metals — viz.,  three  kindaut  iron  aud  one  each 
ot  lead,  tin,  zinc,  and  oopper. 

From  the  obiervatl  oumtwra  in  the  e:iperiia8nti 
on  heat-conduction,  the  temperature-conductivity 
tor  each  metal  woe  deduced,  i.e.,  tha  heat-condau- 
tivity  divided  by  tba  ptodnot  ot  the  apecitio  heat 
into  the  denaity.  This  showed  a  tempBiature  co- 
effideut,  which  waa  poaitive  for  oopper,  tiiliac  .due, 
and  negative  tor  all  the  other  matala. 

The  elastrio  eoudnotiviey  of  the  metals  waa  In- 
veitigatad  by  a  method  tbaoretiCBJIy  developed 
by  Heri  EtnhboS.  From  tba  cnbei  which  had 
aerved  in  Ibe  meaBuraxnaata  of  beat-cooduotiou 
were  out  ban,  having  the  length  of  oua  side,  and 

a  square  qto**  aactiou  of  Snuo.  to  5Dun.     * "' 

waa  arranged  ot  the  bar,  i 

battery,  and  to  the  bar  and  gi 

were  added,  iucludiug  the  two  cou*  oi  a  oiaerenuai 

galvanomeUr,  and  having  th^  tedatances  capable 

of  being  meaaurablv  vaded.    The  oondnctivitiea  of 

tha  mittAl*  at   1.^°  C   wan  detennined.  that  Ot 


A  cirooit 


e  Dxatal  differ  ooQudarably,  though  tbe 

-"It  only  alight  ditroencea.    Tbewaat 

ippeareajet 

__.oof  o_„__, 

thaaa  differenoae  reached  aa  high  oa  25  par  cent. 
On  thia  account  the  authon  eoualder  Ihsy  cannot 
decide,  with  tha  certainty  thay  had  hoped,  the 
qneatios  whether  the  ratio  of  tha  conductivitaea  lor 
heat  and  alacbicity  in  the  metal*  exuniuad  i*  a 
conatant.  To  anawer  the  question  with  tho 
graateat  probability  of  truth  Irom  thoae  eipaii- 
niant^  ona  should  compare  the  vatuea  obtained  foe 
the  heat- conductivity  with  tboaa  Taluea  of  the 
electric  oondnctivity,  which  relate  to  baia  cut  from 
tha  cubes  near  the  middla.  Theratiosthuaobtainad 
(tor  the  two  conductivitiea)  are^T-Ironl.  =  2011: 


.    i,U.- 
tin  =  1*64; 


Them 


_  nUI.  . 

=  1-72:  oo|^ 
1  appear  to  pre 
nctivities  haa  ii 


-  1-73. 


=  1-71 ; 


■  ol 


Ur.  Swan,  and  my  friend  and  formai  pupil,  Mr. 
Il«ne-Fax,  I  am  able  toahow  yoo  thia  evauutg  bow 
well  they  have  aneoeeded  in  producing  a  briliiant, 
and  yet  a  ateady  and  plaaaant,  inisnde*oent  light, 
rbi*  ia  a  triumph  whioh  many  have  sought  in  vain, 
tad  whioh  csuld  sot  have  bean  otiained  except  by 
wnMBitg  together  the  iHulta  c^  invcBtigalicM 


the  two  ooodnctivities  haa  in  general  the  ai 
value  in  various  motola,  but  ia  diffaient  in  ti 
Perhaps"  remark  thaautbora,  "  thia  exoeolit 
Mition  of  iron  is  oonducCcd  with  il 
propartiaa." 

The  other  invaitigation  i*  that  by  Han  Lorenz, 
I  Copenhagen,  who  ha*  lately  aought  to  dater- 
Ins  the  heat-conductivity  and  tha  electric  ooa- 
duotivitf  of  a  aariaa  of  metal*  by  quite  different 
methodSi  tor  particular*  of  whioh  we  muat  rafar  to 
Uie  or^mal.  The  inquiry  refarred  to  copper, 
magneeium,  aluminium,  cadmium,  iron,  tin,  lead, 
antimnoT,  bismuth,  braaa,  and  Qenuou  ailvar.  The 
two  conduotivitiea  were  determiiud  both  at  U°  and 
it  100°,  and  after  the  reault*  of  experiment  were 
tabulated  Hert  Loreuz  nude  a  naw  dstsrmination 
of  the  haat-coodactivitias  (by  Uie  methud  of  cool- 
ing), aaeing  the  reaulta  arrived  at  by  Heir  Weber, 
DubUahad  meanwhile,  did  not  agree  with  hi*  own. 
In  general,  the  valuea  onivad  at  by  thi*  aeconil 
method  hoimoniaed  well  with  those  gut  by  Uke 
drat.  In  a  table  Han  Loreni  presants  the  ritluaa 
urivedat,  for  beat  conductian  m  theabove-naouul 
metals  at  0"  (Kj)  aud  at  lOO*  (Ku.) ;  then  the 
alectric  couductiug- power  at  0°  (>^,  and  ut  lOb^ 

(ci«J;  'Iia  ntio  ^L,  and  finally  Ibe  ratio  ^M  . 

^-    We  extract  only  the  last.    It  waa,  for  ooppar 

315;' for  yellow  hnu*=  lAW/tiaa- 
IT  tin  =  1-331  :  for  lead  =  1-304  :  f 
.ilv«-l-314;  tormi- 


1-3T2. 

•iona,"  aaya  Harr  Loreaz,  "  appeaia,  orstly,  for 

ihe  better  oondootiiig  metala,  a  cauArmation  of  the 

-    fi  WiedeaianD   and   Fnuu,    since  for  tbeaa 

ala  the  r^io  of  the  two  eonduotivitiea  tor  heat 

saarlf  camtaat  both  at  0*  and 


XNOUSH  UDOHUnO  AND  WOBLD  OT  BGDENCBt  No.  BeS. 


Oat.  1,  IHU 


lUO".  Ud  tbs  nthar  lianJ,  tbil  ntia  iiinoaui 
IfmUjr  for  tho  wnniu  cDudaatnra,  wKh  daormainK 
BOnduclIvitr.  Kf[>>niuis  appunutl;  tbs  tnuuitian 
to  tho  QDU'tDitalli''  coDiliKiton,  lu  which,  as  ii 
known,  tba  lutio  ia  r|UBitioa  it  itill  greutw. 

titcondlj,  it  i)  [uuiid  th»t  in  all  metali  (with  tbo 
'Oioaptioa  at  iron)  the  ratio  -  J'^  :  — "  is   coiistAot 

uul  approximatalr  aqual  to  1  :Vj1.  Tbui  wo  hive, 
for  the  conductivitjiu  K  and  c  eotreapoudiDg  to 
thoaliHilutatumpamliiraT, '^-B    T  x    couttout, 


aud  liiamutlibuUaTB  iu  Ihii  mpeatliku  the  oUiar 

Uori  Lonmr  B<lda  ■omu  thooreticil  ooniiddTa- 
liooi  luadiu^  tu  tha  niialt  that  "  wa  havo  prolitblj 
(u  auiipoiie.  111  ths  iati>riotot  a  body,  biwidei  movo- 
nicuti  of  miu,  eleotrical  doublu-Uyon,  with  a 
diJTsreiico  of  potuaCial  pm)iDrtional  to  the  tempera- 
tuTV  and  cloctrical  cuncut^  aa  Tarious  fonui  of 


Fxzsnie  AND  SEEntKisE  o; 

HELIES ISON.- 

TIIE  anortioD  oriau  made  bf  wiiten,  "that 
malted  cut  irou  aipaoda  at  thu  moment  ot 
■alidiflcatiDn.  ao  ai  to  oopjrniaclly  STaiy  linsof  tha 
mould  iaXo  which  it  ii  pourad,  "  olwafa  MUDiled  to 
DM  ray  abiUTd.  His  wonl  "moment"  would 
iD|il]r  a  aoddni  dindiog  line  between  liquid  and 
•ohd  iran.  In  malting  iron,  there  ia  nothiag  suddm 
bom  tho  time  it  laarei  the  melt^r'a  bauds  till  it  is 
tapped  out  into  a  Udle,  front  which  time  it  cooli 
gnkduallj,  tha  tima  it  will  take  to  cool  depending 
on  the  ^ape  and  mi*  ot  the  mould  thai  the  iron  i> 
ponied  into.  Tha  amount  of  eipannon  or  ihilnii- 
«BH  will  be  according  to  the  giade  ot  •otCneii  ol 
liaidneei  ot  the  inn  and  the  iiualitr  ot  the  otet 
that  the  iron  U  made  from. 

SM I  iron  ij  oft«n  grained,  and  whan  melted  hai 
more  lite  than  hard  tron,  and  maj  expand  tome  in 
CimUux.  Hard  icon  ii  rloia  (nVDed,  and  melta 
quicker,  and  hai  more  ihiinkage  than  aott  iron. 
Taktf  two  eolid  pleora,  three  inehei  iqnaie,  and 
jMur  one  with  hard  iron  and  the  other  with  aoft 
iron,  and  hare  the  nmp  eiied  feeding  heada  and 
catea  on  both,  and  do  not  feed  either  ot  Ihem ;  and 
In  the  morning,  when  you  break  ofr  the  heada,  jrou 
will  find  the  ona  ot  aoft  iron  lolid.  and  the  one  ot 
hard  irvin,  ten  chaoeee  lo  one,  will  hare  a  hole  in  it- 
It  not  leen  on  the  face,  ont  the  caeting  in  two 
R'eoaa,  and  jou  will  likelj  And  it  bonarconb  under 
•ik^,eepeciallr  it  the  iron  waa  poured  hot.  Ualled 
Irun,  when  cooling,  cooli  the  faitaat  at  the  botion 
of  the  monld  and  at  the  lidee  and  cope  rarfacta, 
whik'h  drawl  molten  iron  troio  the  botleat  or  central 
portion  to  aapplj  tha  ahrinkage  ot  the  cooling  parta. 
If  thiie«utral,  or  iait  portion  ot  the  iron  thai  oooU, 
ii  not  rdaciud  with  a  leeding^d  ud  hot  iron  to 
nipplj  the  (httnfcan,  tha  laal  parta  to  cool  will  b« 
hooayninbed  or  hollow. 

There  ar.^otten  oaitiiii;!  that  rauae  explMisu  cr 
break*  through  thethickaat,  and.  aaiilh.^=gh:.the 
attungMt  parla.  Une  eanae  for  thia  ia  thai  th«  ii 
not  one  moulder  in  fitly  who  feed)  a  caHisg  in  the 
rifht  mannar,  or  who  itndiia  th«  jiatto  that  tnH™ 
feeding.    There  am  often  iiitTngi  thai  woou 


akmi  win  hare  cBMian 

dinropoitiaaal,  eo  thal.lfar  thick  poiticM  CBcnotCM 
ted,  or  the  ihrinkage  of  the  beair  p«rt>  lappliad 
with  inu.    Sudi  jMJt*  wonld  be  laonger  if  thej 


aiie  that  it  can  ba  kept  open,  with  hot  iron,  until 
the  oaating  i«  aat.  In  starting  to  teed  a  oaatinR, 
the  rod  ahDuld  b«  put  in  ilow  and  oaay,  and  if  (he 
mould  if  not  too  deep  it  should  touch  the 
bottom,  and  then  be  raised  up  two  or  three 
iuchee,  so  that  it  will  not  be  panching  holea 
the  mould.  Some  mouldera,  when  leediai;. 
work  their  rod  up  and  dowa  in  the  centre,  sjid  the 
alidaa  treeza  up  and  claie  or  lotidify  while  the  iron 
in  tha  mould  is  yet  in  a  liquid  or  molten  atste ;  or 
they  will  put  a  amall  foeiler  on,  thiit  will  freene  lo 
"luiokly  that  they  cannot  gat  a  rod  into  it,  or  if 
haf  do  it  will  Btick  fast,  and  then  the;  will  com- 
plain of  aame  one  for  not  bringing  hot  iron  when 
wuited.  A  moulder  should  never  moke  this 
the  feeding-rod  hot,  and 

.  and  i    

the  rod  in  tb»  ceutre,  work  it  u| 

lUshed  or  n-orked  don-a  iato  the  coating,  and  the 
-lotter  iron  in  tho  castiuff  worked  up  into  the  leed- 
ing  head.  This  keepe  tlia  head  and  cjuting  at  the 
~-jQe  tamperatnce. 

When  you  do  gat  hot  iron,  always  hare  a  bole 
worked  iu  the  head  to  hold  as  much  u  ponible,  so 
that  it  will  help  to  cat  away  the  freezing  iron  on 
the  side  of  tha  bead,  makinf*  the  iron  in  tha  head 
hotter  than  io  tba  caiting.  Put  in  hot  iron  when 
"■---  ■-  -  good  cl^ ' '  "'    — '  <  —  ■"  —II  •— 


The  r<Ml  ehonid  be  kept  down  into  the  casting,  and 
'-'■'■- '--nas  ittrooiea  at  tho  bottom  push  it  up 

>  where  tha  bars  cannot  be 


I  romd  die  block  that  was 
ifaMoy  for  pnaainj  a 
■"  —  *"'  ""  "«B  htoeA  of 


The  cut  3i  ihiwi 

pomtion  olaetal  Thcf*  hail  bees  htoeS  td  tbam 
made^  but,  btinc  naaoBsd,  the  patten  was  lakai 
t  J  an^tbei  ihon,  M  it  waa  i^rr  expmiBTa  to  throw 
th^  >wV  inaaB  pMtly  toiiied  np.  Wha  Ue 
pattan  was  Aowa  to  Be  aad  the  bvnble  I 
theflrsl  V  "  ~  ~  ' 
lai|[«  feeoiniE  bead  oMd.  and  if  thn  wen  tad  i 
I  was  answand  "Tas."  Fnrlher  tiueati; 
showed  that  there  were  nasigcj  pt  din  or  hoM 
nntilthe  oastiBg  had  fron  (in.  to  iin.  tsraed  cll  it. 
I  fnre  the  jiib  to  a  mia  I  b>ew  wsj  not  afraid  at  a 
h.^  jcNand  saw  thai  he  C':ith.>l  irjo  when  wanted. 
He  Muck  It  uatU  bis  rod  wat  drinen  up  iau  the 
tHdiBK  head  br  loLd  fn-m  uvw  bel^-iw  it.  ani  I 
had  the  pleasBie  of  teUinj;  him  tha:  his  eaftinc  wai 
the  bis;  ud  KilidMt  the  mi£h;aisl  hsd  em  £c;ihed 
op.  Wha:  thr  mov-hiniit  called  dir:  cr  h.-'lea  i= 
lh*baicaKui|>  wat  only  t?sejKDbed  L-r  prions 
il\'n.  ..'a'.iMd  by  imi«opcr  le«d:=z. 

Is  ttamf  a  leedlag  bead  cc  a'pattini.  i:  fh.-ic:i. 
if  poKbta,  br  SH  oc  col  on  the  t^-katT  n.-r=.-ii  si 
th<  .wT^ng.  or  thai  put  of  i!  which  w.:;  kevp  ih* 
1w;m:  h.>:.    Thf  ittiinf.  h«J  sh:=:i  i«  al  is.-b 


When  the  time  was  np  the  Ikeada  wool 
ba  filled  with  hot  iron   and  Uke  rods  WoAed  t 
open  the  neck,  tbea  taken  out  and  tbe  iron  conn 
with  blockiag.    The  plan  woa  a  good  one  so  t 
B9    showing    an    ontside  solid  appearanoa   liht 
turned  np  ;   but  should  the  roll  be  brokeo,  ottl 
'  laide  appearance  I  liave  uatbing  lo  lay. 
When  a  proprietor  or  foreman   thinks  that  I 
u  no  men  whi  understand,  or  who  will  aliet  1 
hot  job  until  the  rod  ia  driren  oat  ot  tha  casliiij 
la  best  and   aureat  plan  would   ba  to  make  tl 
feeding  heads  without  a  neck:  thatis,  haTingU 
(eeUcr  tlie  aune  size  st  tbe  bottom  aa  at  the  to 
Then  let  tbe  head  be  cut  off  in  the  lathe,  aa  is  da 
utaatiuo  of  cannon  or  large  gons.    1 
tbe  gnn  ia  coat  from  S  to  3R.  Iati| 
than  wanted,  the  extra  length  answering  tot 
feeding  head- 
In  writing  thia  artiele,  the  subjects  idioaen  ■ 
coatiuga  that  cause  trouble  from  ehrinkaftet  u 
are  good  ouce  to  show  tbe  principle  ot  faadmg  si 
ahriakage.     The  cut  P  shows  a  broken  pomp, 
kind  used  on  a  locomotire ;   and  when  t 
ingi  were  bored  out  thay  would  be  poreoa  si 
dirty  in  the  heavy  section.     To  remedy  Una  tb 
~jre  csat  in  dry  sand,  and  on  end,  bot  with: 
tlerraanlt.     Tbe  tbickncaa  ot  iron  on  eachri 
the  ha aiy  part  is  oalr  )in.,  and  the  haaTypi 
n.  thick.    Ut  ottentiou  was  called  to  tha  jc 
and  aeeing  the  tronble  I  made  two  or  three  ca< 
inga  in  green  sand,  and  with  a  tceder  cot  into  t 
heavy  section,  aa  shown.     The  caattng  bored  D 
aolid  and  clean.    Caftiug  them  in  di^  aand,  and  i 
end,  n-ould  not  maie  the  thick  port  eonnd,  est 
thin  part  would  treeza  belore  the  thick,  ar'  ' 


•  Vj  Taj*.  P  ■ 


I.  IS  '.i.  J«,r- 


isaililr  widaned,  the  feeder  shonld  be  built  up  in 
lsn^£.  to  make  np  for  the  toes  in  diameter.  * 
ull  feeder  clona  quicker  and  bkea  more  __. 
tl  keep  it  opm  than  a  large  one.    Largs 

ng  heads  teqmre  leas  work  and  attaatimi  tbM 

amaU  ones.    With  fsadais  lOin.  and  nnrarda, 

the  easting  ia  posrad  pnt  in  the  teedi  ^ 

woik  it  aroond  for  a  minute  or  two  tc 

woA  the  dirt  np  to  the  sorfaea.  Then  take  tht 
iron  dipper,  as  shown  at  D,  of  wUeh  a  shop  shoaU 
haTe  S  n  4  niea :  the  dished  part  bang  abont  2in, 
deep  and  tbe  handle*  abont  4R.  long :  and  dip  onl 
the  dirt  and  as  mneh  ot  the  dnll  iron  as  is  naoaa- 
sarr  to  make  room  for  one  or  two  bnndred  poimd» 
of  liot  ino.  Tlao  work  tho  rod  to  mix  the  hot 
and  dull  iron,  and  throw  on  soma  N*'*'"g  to  kcei 
in  the  hsat.  After  ^-*— ~g  on  the  holder  H.  or 
pair  ot  black^th*t  tcogs  to  hold  np  tha  rod,  th 
BMulder  tan  nst  from  ten  to  thirty  minntt. 
wcirioaaHy  lifting  sp  like  rod  to  see  how  the  iroi 
is,  and  that  it  i*  n»t  freciing  at  the  soallest  pari 
or  neck  ot  the  feeder.  As  soon  aa  the  neck  show* 
signs  of  clnaing  up  work  the  rod  atonnd  to  optsi ' 
and  to  mis  the  ir^  aTler  which  £p  ont  *om«  i 
the  dnll  irm  and  pno-  ia  sobm  hot  irosu  and  eon. 
agai=  with  hIaciiBg.  B«paat  thia  opontiaD  =ntil 
the  iron  in  Xhi  eastmc  cgmmaiMa  to  seek  tc  the 
r>!.  (heo  tbe  m:''32ier  libacld  gire  it  all  his  aRai> 
li^in,  as  the  £e>^  will  cIm*  np  if  lie  ttSii^  rid  ii 
nM  kept  in  ccsutant  a;:£:3:  erreciallT  if  tlie  iioi 
ijhari. 

I  WIS  a:  cce  :;=*  f:reia=  cf  a  step  wicn 
TTllini-miU  wark  wss  .ime.  The  prrriietcr  b^~i 
I  a  D.niider.  asd  ks:w-.;Lg  the  failings  cf  mcnli-i^ 
'  '  -pioj  \  plan  .-J  fe*I:r;  his  lai-n  a^i  «— »'•  r.  11 
.  _  -srlaic  locth  rl  =z«.  B:.llt  "w»-».---^  ain^':  I 
I  tsslewcsl^oclyallis:-  beted  7.'niay."o.  II 
InadesidiSa^uc  whcthu  tber  wenpoand  hoi 


snpply  the  shrinkage  would  hsTe  to 
—  from  the  npner  and  hottest  portlcm 
--cf-j  _- ihrinkage  below:  so  that  in  boring  I 
heavy  aoction,  the  part  that  was  down  woidd 


withdrawn  fi 


aolid,  and  the  npper  part  ponins  or  honaycombl 
I  have  often  seen  castings  go  out  of  the  foond 
that  ware  required  to  stud  henry  atmiol  or  pn 
aures,  which,  it  tha  party  that  raeeiTed  them  h 
understood  tha  tee^g  ot  mdted  iron  end  h 
seen  them  fed,  would  narer  havs  been  Mcwb 
It  ia  not  altonthsr  ignoranoa  on  the  part  el  t 
moDldar,  but  ue  desire  to  get  rid  of  a  haid  « 
hot  job,   that  is  the  main  canM  of  ill-fed  cai 


THE   GLACE    FKOCESS.- 


an  the  best  side  in  the  nsnal  manner,  a 
perfectly  dry  apply  iwt  lightly  with  cottai 
a  little  prepared  chalk :  then  with  a  > 
brush  dost  the  ptale  and  gun  the  edges  with  ■ 
kind  ot  gnm.  Betora  the ,  nm  is  perfectly  1^ 
coUodlonis*  the  idate  with  plain  collodion  («<■■ 
taney  ot  such  collodion  a*  will  How  well),  and  pin 
it  away  to  dry.  The  next  thing  is  to  aoak  for  M 
-  *— 0  hours  loi.  white  French  gelatine  in  Soa.  i 

.-antinly  free  from  any  paitulea  or  Bedimai 

and  dissolTe  fully  by  heat  While  jat  hot  Ml< 
through  a  piece  ot  mnslin  into  a  sm^  fHesk 
diah.  Immerse  your  print  in  thia  aoUtioB,  H 
when  well  saturated  take  it  ont,  senpng  tha  la 
of  th*  picture  over  tha  edge  of  disli  to  aVoid  wssl 
Flaea  print  down  on  yonr  prt^Mad  plate,  aadai 
out  the  air-bnhblea  I7  means  ot  a  pseee  ol  ahaa 
rubber.  Sin.  long.  2)in.  wide.  insBtod  into  tba  wei 
handle  on  the  lAneiple  of  the  aqnasgoa. 

Now  whsi  the  picture  thna  pal  on  the  jriaa 
nearly  dry,  damp  a  two-ply  piece  ot  BristolMan 
prcrionsly  cat  to  sise,  imuIo  on  one  sade,  andiat 
OTsr  the    print,    iiiiiaiun    well  down   win  fl 


ud  gnm  Ihs  edf*  oady. 

on  the  card,  and  fcE  a  wcifht  Ci^rw 
aame  glaaa  frcon  wbid  yon  cnt  it.  or 
glom  that  ia  stnJ^t  r-'    -^ ' 

carelessnea  must  be  a 


aroided.  Or  a  bad  rMolt 

Ton  can  put  One  or  mora  pnnta  cm  one  gtai 
only  be  caratnl  to  keep  away  tran  tka  edgst  aba 

Keep  the  gelatine    solntiotk  as  cool  aa  yon  O 

U  the  jicture  leiTes  tbe  gloss  qnilo  risen,  y< 
<^n  use  It  again  without  rvcAoaning :  thna  you  V 
nse  it  a  lifetime,  being  cleaned  ban  omes. 


Viz  ondoTtani  thit  the  cbeaiod  b 
Hoyal   School  cf  Mined 
separate  departs  en;  at 

S;rm»l  SchxM  jf  Ch*= .  -  r— 

d;rei:::.:n  of  Profeas.T  FruUaad. 


ENSusB  tanBAina  and  wobed  ot  gomwa;  wo.  m. 


loa 


SCIEHTIFIC  NEWS. 


HE  Dun  Echt  Circular,  Nd.  31,  giveg  two 
mesmgoB  receWed  by  the  Scifiici  Ohserifr 
e,  one  from  Prof.  Pickaxiag,  aanonncing  the 
oTerj  of  K  probable  vaiittble  on  Sopt.  13  ; 
DC  red,  apectram  banded.  The  mug.  ia 
ed  to  be  Sept.  12,  SO;  IT,  8-S.  Soath  pre- 
nglm.  dO*5h.  and  111'  IS'uf  B.M.  4-  72',  733. 
place  Sept.  14  v-aa  B.A.  16h.  Sim.  32a. 
>.  72"  32'.  Elements  irad  an  epbemerig  of 
let  e  duwovered  by  E.  E.  Bwnard  at  N»ah- 
I,  TennetBce,  as  cilculnted  by  S.  C. 
ndler.  jon.,  sre  also  given.  On  Oct  II, 
ihingKm,  midniKht,  the  plaoe  irill  be  R.A. 
.  Sim.  32b.,  N^.  32°  IS'.  The  elementa 
r  =  1831  Sept.  15-01  G.M.T.,  ,  =  271"  32', 
=  260"  *3',  i  =  107"  27'  (ineun  equinoi 
),  log.  J  =  fi-70535. 

tranait  of  Valoan,  ageamiag  hia  eKiatence, 
be  e:ipected  about  Oct.  13  or  13,  imdob- 
stiona  of  tlie  Sun's  face  vlll  be  mulu  ia 
olulu,  Japan,  Sidney,  uiilHong  Kong',  n^ith 
riev  of  deteotlng  the  pUoet.  Soma  of  the 
mship  oamp,tnie.4  hare,  wa  believe,  iaaued 
■actions  fjr  a,  watch  to  be  kept  on  board  sach 
■eir  veaseU  aa  will  be  in  suitable  looslitiea 
It  the  time  of  the  calculated  ttaiuiit. 
IB  rmnoured  that  Sir  George  Aity  ia  to  be 
rded  tbe  higbeat  poaaibla  peneion  in  oon- 
■.«tion  of  lU^Talutble  accvli^ee  while  Aatrono* 
Roy«L  We  mippoaa  thaoe  mmonra  mean 
tie  retires  on  his  full  salary. 
ae  death  ia  announced,  at  the  itge  of  gcveuty, 
Ct.  A.  B.  Scerliog,  who  acted  for  a  quarter 
k  oeotary  aa  atiaiatanc  conaerTator  of  tbe 
tomioa!  Museum  in  Edinburgh  UoiTeiHity. 
iraa  a  weH-lcnown  micriiscopiat,  and  wratsa 
Able  series  of  memoira  for  the  Royal  Society 
■dinburgh  on  the  fougns  disease  of  ealmoa. 
"t  the  last  meeting  of  the  Qaskett  Micro- 
»ioal  Clab,  Mr.  F.  Euook  explained  a  new 
hod  of  pTotectiair  cells  from,  damage  by 
sma,!  pteaanre  upon  the  cement,  his  dcrice 
listing  of  a  small  metallic  ring  of  angular 
Son,  which  at  tha  Ba.mo  time  fitted  closely 
od  tbe  cell  and  orerlappi-'d  the  margia  of  the 
er-glaia.  It  was  believed  that  when  placed 
TO^tioli  and  properly  cemented  raand  it 
ud  eSeotaally  prevent  tha  escape  of  gly- 

*t.  Bemiys,  delivering  the  iDaagural  lecta'-e 
he  aesaion  at  St.  Ttiomaa'a  Hospital,  said 
t  at  every  medical  sahuD]  there  were  young 
a  who.  it  the  means  oould  be  found,  would 
jUd  to  remain  another  year  or  so  at  tbe 
pitals,  and  aasist  aa  teachers  in  laboratoriea ; 
instead  of  s  number  of  colleges  for  teaching 
etioAlly  and  theoretically  physiology  and 
■niatiy,  "everything,"  aaid  Dr.  Beraays, 
■  atkrvM  for  the  sake  of  South  Kensingtoii." 
I  regarda  it  aa  a  waste  of  means  that  the 
■enma,  lea  tare -rooma,  and  laboratories  of  onr 

Sltals  and  other  institntiona  shauld  be  so 
used  compared  with  their  oBpabilitiee. 
t  is  propoaed  to  hold  an  eleotrioal  exhibition 
the  Crystal  Palace  in  December  and  a  few 
Ififring  months,  and  a  conncil  of  sciontiGc 
n  i»  being  formed  to  aid  the  directors  in 
(Ting  out  the  propoaol.  The  Lord  Mayor 
I  ooQveasd  a  meeting  at  the  MansioD  Hobm 
Got.  14,  and  it  is  understood  that  sareral 
the  prinoipol  exhibitors  at  Paris  hare  agreed 
tend  their  apparatos  over  here  when  Uie  Paris 
kibition  doaea. 

Hha  reading-roam  nE  the  British  Mnaeum 
1  be  as  uioul  Ught.ed  with  four  Siemena'  arc 
q>«  of  4,000  candle-power  each  ;  but  an  addi- 
a  ia  to  bs  made  in  tbe  shape  ot  Swan's  ia- 
idescent  lamps  for  aiein  the  cloak- room^  and 

Cko  "firit  Bod"  of  the  Giant's  CaoSBway  and 
ttrnab  Electric  Tramway  wat  turned  lout 
•k.  The  tramway  is  to  be  worked  on  the 
item  developed  by  the  3IeBars.  Siemens,  water- 
•ret  being  the  prime  mover. 
Fhe  town  council  of  Godalming  bare  accepted 
>  t«nder  of  Ueasrs.  Oalder  and  Barret  to 
ht  up  the  streets  with  electric  lamps,  the  out- 
it  being  supplied  by  luacMnea  driven  by  tur- 
les.  The  town  will  ultimately  have  three 
nneiu*  arc-lamps  aod  forty  ot  Swan's  inoan- 
Kcnt  tighti,  whiob  will  be  placed  in  the 
LtHU  Iliad  for  tbe   gas-lightd.     The    three 


Siemens'  lamps  have  been  used  since  Saturday 
last,  and  it  is  expected  that  the  installation  will 
bo  completed  in  a  week's  time.  The  mills  of 
Messrs.  Pullman  ore  alao  to  be  illuminated  by 
electricity.  The  lighting  of  the  town  will,  it  is 
said,  oost  19  per  cant,  less  than  the  gasestimate, 
while  there  will  be  double  the  quantity  of  light. 

It  is  generally  known  that  for  the  proper  pro- 
duoticn  of  the  eleotric  light,  st^^ady  cunning  ot 
the  engine  ia  essential,  but,  according  to  a  cob- 
temporary,  "  it  haa  been  found  that  the  passage 
ot  a  seam  in  the  pulley-band  of  a  steam-engine 
on  the  driving- -wheel  will  cause  the  light  to 
'  j  amp '  or  '  blink.' ' ' 

Prof.   Hughes's    indaotion- balance    haa   re- 
ceived considerable  atteatton  at  tha  Paris  Ex- 
hibition, and  Bome  useful  eiperimonta  have  been 
made  with    it.     Mr.    Elisha   Gray   doubted   its 
capabilities,  and  put  it  and  its  author  to  the  test 
by  saying  that   thirty  yosra  ago  a  splinter 
metal  was  driven  into  one  of  his  fingers  and 
mained  there.     He  challenged  Prof.  Hugbei 
find  it.     Aooordingty,  ooe  after  the  other,  the 
fingers  were  tried  nntil  the  first  finger  of  the 
right  hand  was  reBi>hed,  when  the  balance  gave 
a  signal,  and  Mr.  Gray  was  conTinoed,  for  the 
splinter,  buried  thirty  years  ago,  was  in  that 

Pilooarpin,  tbe  active  principle  of  jaborandi,  a 
drug  which  produoea  profuse  perspiration  and 
salivation,  and  atimnlafeB  the  growth  of  the 
hair.  ha£  been  foucd  to  caaso  a  change  in  tbe 
colour  not  only  of  the  eyes,  but  also  of  the  bair. 
In  a  oonple  of  yeare,  the  use  of  pilocarpin  hod 
effected  a  change  from  light  yellow  to  on  almost 
pure  block.  The  drug  employed  was  the  hydro- 
chlorate  exhibited  by  hypodermic  injection. 

Sulphate  of  quinine  baa  been  mannfactnccd 
from  ciuohona  bart  in  India  by  Dr.  King, 
Bupt-rintendent  of  the  factory  at  Sikkiro;  The 
cultivation  ot  the  plant  in  India,  at  Darjeeling, 
is  paying  well,  and  lately  the  GoremmeDt  of 
Jamaica  have  offered  luduoements  to  settlers 
who  will  undertake  to  cultivate  cinchona  trees 
on  the  more  salnbrious  parts  of  the  island. 

The  new  prison  of  the  Moahit  quarter  in  Berlin, 
to  which  have  been  transferred  all  prisoners  in 
other  porta  of  the  capital,  is  stated  to  be  the 
largest  in  Europe.  It  comprises  six  separate 
bnudings.  Tbe  men's  diriaion,  occupying  one 
of  theae,  has  732  separate  cetla,  common  rooms 
for  196  aoooBed  persons,  40  rooms  for  keepers, 
and  dormitories  for  113  attendants.  Each  coll 
has,  among  other  things,  an  electric  bell,  and  a 
gas-bumer  near  a  table.  In  the  infirmary, 
special  accommodation  is  provided  for  accused 
persons  of  tbe  upper  classes.  Tbe  governor's 
rooms  ore  connected  with  the  court  of  justice  by 
telephonic  apparatus,  which  renders  it  poasibU 
to  hare  aoy  prisoner  that  ia  wanted  sent  imme- 
diately to  the  court.  The  women's  prison  has 
only  70  eeporate  colls  and  15  larae  dormitories. 
220  women  con  be  received.  The  dormitories 
are  divided  into  boxes,  each  containing  a  bed, 
and  these  are  locked  overT  night  when  the 
women  hare  entered.  By  day  tba  women  nrc 
kept  in  workrooms,  under  female  auperintend- 
once.  Both  the  men's  and  the  women's  prisons 
have  spaoiona  paved  courts  [with  narrow  passages 
built  with  granite),  for  exercise. 

Bicarbonate  ot  ammonia,  COiNHiHiO,  is  a 
salt  that  is  nearly  fixed  in  ordinary  air,  but 
M.  Melsens  haa  ohserred  (what  he  considers 
rather  important  from  aoheniioal  point  of  view), 
that  it  baa  the  proijerty  of  being  very  easUr 
dissodated  when  it  is  moistened  with  a  smMl 
quantity  of  water.  Indeed,  while  it  is  other- 
wise very  little  odorous,  if  not  wholly  without 
odour,  n  little  moistening  makes  it  give,  in  a 
few  seconds,  a  very  strong  smell  of  amjaonia, 
and  the  salt  loses  much  weight  under  the  infiu- 
ence  of  water,  in  a  few  hours  (considerably  mora 
than  it  did  in  the  unmoistened  state). 

A  curious  case  of  iustantaneoua  photography 
ia  reported  from  America.  It  became  necessary 
one  day,  at  the  Willett's  Point  Engineering 
School  (prasidedoverby  Geo.  Abbott),  to  destroy 
B  worthless  mule,  and  the  subject  was  made  the 
occasion  of  giving  useful  iDstrootion  to  the 
military  class.  The  mule  was  plnoed  before 
a,  camera  and  duly  (ocuased.  On  its  forehead 
waa  tied  a  cotton  bag  containing  six  ounces  of 
dynamite.  Tbe  slide  of  the  camera  was  sup- 
ported by  a  fuse,  which  was  included  in  the 
same  electric  oircuit  with  the  dynamite.  Thus, 
ou  TiBuage  ol  a  current,  the  oaoieia  lUde  and 


the  head  ot  the  animal  fell  nearly  at  the  asme 
instant.  The  photo-sensitive  plate  was  im- 
pressed  with  a  piotnre  of  tbe  headless  oreotnie 
stiU  standing,  before  its  body  had  time  to  falL 

(See  Scifil-j}^  Amn-ican,  Sept.  2t), 


distingnished  foreign  mraiili  [brought  to  Pans 
Tjy  the  International  Congresa  of  Hectrioity) 
Messrs.  Ckusios,  Clifton,  DuBois-Beymond, 
Everett,  Foeriter,  Helmboltz,  Kirohhoff,  Mel- 
sen  a,  Spottiswoode,  Siemens  (WilUam  and 
Werner),  Smith,  Stas,  Sir  William  Thomson, 
Warren  de  U  Rue,  and  Wartmann.  The  Presi- 
dent, U.  Wurtz,  welcomed  them  in  tha  name  of 
tho  Academy,  and  invited  them  to  take  part  in 
the  prooeeduigs.  Papers  by  Sir  Wm.  TboroaoB 
and  M.  Melsena  were  read  at  the  meeting. 

A  tew  years  ago  M.  Henri  Becqnerel  dcmoa- 
straled,  by  experiment,  the  magnetic  inSucnce  of 
the  earth  on  propagatian  of  a  polarised  luminous 
ray  through  a  column  of  aulpbide  ot  carbon. 
He  has  lately  repeated  tbe  exneiiment  nnder 
better  conditions  [aa  regards  preciaion  and  eiolu- 
uou  of  disturbing  influences),  and  the  following 
it)  the  result:  The  yellow  raya  D,  traversing 
horixontoUy  a  column  of  one  metre  ot  sulphide 
of  carbon  at  0',  under  influence  ot  terrestrial 
msgnetism  at  Paris,  and  in  a  direction  parallel 
to  the  declination -needle,  undergoes  a  simple 
magnetic  rotation  of  0'-8eD7,  from  right  to  left 
fur  an  obncrrcr  supposed  to  be  lyiug  with  his 
head  towards  tho  magnetio  pole.  This  number 
is  a  natural  cijfitta'itf  which  allows  of  converting 
into  absolute  measure  all  determinations  (3 
magnetic  rotations  of  tbe  plane  of  polarisation, 
and  affords  a  means  of  estimating  the  intensity 
ot  a  magnetic  field  by  mere  observation  of  tlie 
phenomena  of  magnetio  rotatory   polarisation 

The  German  Telegraph  anthoritiea  hare  been 
taking  measures  against  an  abuse  which  some- 
times oconra,  consulting  in  misapelling  a  word 
to  bring  it  withiii  a  certain  limit.  Thus,  in  the 
word  StammprKiHlatcn,  one  "m"  will  be  left 
out,  whereby  the  word  is  rednced  from  16  to  15 
letters,  the  limit  for  a  single  "  tax-word."  [In 
the  correct  form  it  wonid  pass  as  two.)  It  is 
arranged  that,  should  there  be  reason  to  think 


case  five  letters  are  charged  as  one  tax -word. 
Thus  the  word  just  mentioned  would  be  charged 

The  increasinK  consumption,  in  Alsaoa- 
Lorraine,  of  the  cheap,  common  spirits  from  tbe 
beet  diatillericB  of  North   Germany,  farourvd  at 


by  three  years  of  bad  yield  of  white  wines 
in  toe  Vosges,  and  the  high  dutiea  on  Fnnch 
red  winea,  is  felt  to  be  a  serious  evil,  drunken- 
ness being  greatly  on  the  increase  among  tbe 
artisau  and  agriDnltaral  population.  It  waa 
disGuased  at  a  recent  roeeting  of  the  Society  of 
Soionoes,  Agrionltura,  and  Arts  of  Basse- Alakoe, 
and  the  Industrial  Society  of  Uulhouse  lately 
offered  a  prize  for  a  brxhiiTe  to  be  distributes 
among  tho  working  cUasea,  depicting  vividly  the 
evila  of  alcoholiam,  and  tending  to  inepire  a 
horror  of  it.  In  some  parte  of  France  (Nor- 
mandy, &c.],  diaqoietude  is  being  felt  on  the 
same  aooount.  Dr.  Claude  attributes  the  rapid 
depopulation  of  Bonen  mainly  to  tbs  growing 
abuse  ot  spirits.  In  the  three  yeots  1S77,  T8, 79, 
tbe  exoeaa  of  deaths  over  births  in  Uiat  town 
■me,  suoceaaively,  308,  43S,  and  1,178. 

An  eleotrioal  apparatus  for  measuzing  anto- 
matically  tbe  nUdona  of  oata  to  be  giveu  to 
horses  in  large  stables,  has  been  invented  by 
HH.  Vaillant,  Lecloro,  and  (jourdon.  The  grain 
is  poured  into  a.  certain  number  of  hoppers, 
whose  lower  orifice  is  blocked  by  a  board  (valre) 
fixed  at  one  end  of  a  long  lever,  which  is  pivoted 
near  its  centre.  A  heavy  coonterreigbt  eating 
on  a  rod  which  connects  the  levers  ot  all  these 
valree,  tends  to  stop  the  orifices,  but  this  aotion 
is  ruled  by  an  oleetromagnetic  catch,  which  yielda 
only  when  the  oats,  having  fallen  into  a  oaae 
supported  on  a  Roman  balance,  weigh  down  the 
baJuuQB  and  close  an  uleotric  circuit.  The 
motion  of  tbe  lever- valve  effects  a  second  closure 
of  cirauit,  through  a  special  rhcotome,  and  the 
valve,  once  closed,  ia  opened  anew.  Daring  the 
closure,  tbe  case  into  which  the  oats  fall  is  tUted, 
and  pours  its  contents  into  a  reoeirer  below, 
which  is  then  withdrawn  for  distribution.  A 
meobanioal  stirrer  forcea  the  cats  to  flow  into  the 
hoppers. 
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The  FrcDch  GoTernraent  lifts  lately  for- 
bidden the  pruervBtioa  of  Hrticles  of  diet  witb 
salioflio  aoid,  thin  Bubatance  being'  oonsidered 
dADgrenniB  to  health  wliea  used  in  the  quuitit; 
required  to  obviato  decompobition. 

During  a  rooent  tbundemtorm  at  Montmaorin, 
in  Hftute- Garonne,  U.  Laroque  witDeeaed  a 
cnriaoa  electrical  phenomenoii.  In  a  gioap  of 
lilies  Id  hie  garden,  ho  noticed  tbe  tallest  of 
them  enveloped  in  a  diSime  violet  glimmer, 
which  formed  an  aureole  round  the  corolla. 
This  light  persisted  eight  or  ten  seconda.  When 
it  bad  disappeared,  he  went  near  the  lily,  and 
found,  to  bia  snrpriHe,  that  it  was  entirely  de- 
prived of  its  pollen,  while  tbe  neif^hhcuring 
flowers  were  covered  with  it.  The  electric  fliiid 
a«ei3B  to  hare  aoattered  tho  poUcn. 

Some  recent  obaerritions  bj  M.  Uttot  Thurc 
appear  to  prove  that  tbe  telephone  is  very  eenai- 
tive  to  lijihtning-.  Ho  stretched  a  copper  wire 
horizontally  between  two  bouse?,  at  tbe  height  of 
the  roofs,  and  connected  it  with  earth  through 
the  water-pipes.  Two  telephones  were  connected 
with  the  atrial  line.  During  every  tbunder- 
atorm,  near  or  distant,  thai  has  occurred  since 
this  syatem  was  set  up  in  IST^,  be  has  hecn  ablo 
to  hear  sonnda  in  the  telephones  whenever  there 
was  a  flaub  of  lightning,  and  tbia  evon  when 
there  was  no  thunder  audible  (so  that  the 
lightning'  was  at  least  Si  km.  distant).  Tbe 
.  sound  and  tbe  flash  seem  simultaneous.  Tbe 
former  ia  comparable  to  the  sound  of  a  Swedish 
match  tabbed  On  the  boi— a  sort  of  crepilaUon 
composed  of  a  very  rapid  succession  of  sbocka. 
Onoe  or  twice  there  was  only  one  shook,  and 
aometimes  the  shocks  were  very  intense,  resemb- 
ling the  dia  Jiarge  of  a  strong  Leyden  jar.  Slany 
jflua  ago,  U.  UoUadon  observed  defleclioDi 
galvanometer,  arising  from  a  similar  it 
live  aotion  of  lightning.  Tbe  telephone, 
BDggested,  is  a  very  easy  method  of  studying 
theae  indnotive  atfects,  and  meaanrlng  '' 
Tolooity  of  tranamiaaion  of  snoh  inflaonr 
great  distances. 

Tbe  milk  of  the  elephant,  according  to 
Charles  DoremuB  (A.merica)i  is  tbe  richest  that 
he  has  ever  examined,  containing  lena  water  and 
more  butter  and  sugar  than  any  other.  It  has 
a  very  agreeable  taste  and  odour. 

On  QiB  initiative  of  III.  Navillo,  a  group  of 
Parii  merchants,  bankers,  &a.,  bavo  founded  a 
philonthropio  society  for  inatruotion  in  foreign 
tongues,  and  developing  a  conversational  ac- 
quaintance with  these,  such  aa  will  prove  nleful 
in  commerce.  The  Chamber  of  Coromeroa  favonra 
the  Boheme  with  its  patronage.  The  inatruotion 
is  to  be  given  gratuitously  to  the  young  parsons 
following  the  ooorss. 

A  new  locomotivo  is  to  bo  tried  on  tbe  lino 
between  Now  York  and  Chicago,  during  this 
month  or  next,  in  whioh  crude  napbtba  will  be 
employed  aa  fuel.  The  boiler  will  have  no  fewer 
than  2,174  copper  tabos,  in  order  that  the  water 
■hall  be  dintribuled  in  vary  small  quantities 
between  the  beating  aurfaoea.  The  invaotorB 
believe  that  their  system  will  revolutionise  the 
method  of  firing  locomotives. 


LEITEES  10   THE   EDIIOE. 


ewMjvfi  rufoiuibu  Jot  &tt  o^Mou  a 
.     Tltt  ftWor  TMMolAUf  n '-  "■-■  -' 

UalnnoBii/Ui 


SELBNOaOAPSICAI^ 

[1!>2T2.]— In  onr  researches  into  the  conditwa 

id  consEttution  of  the  Uoon's  surfaoe  We  •boold 

it  conceal  from  ourselves  Uiat  object*  seeufna 

the  distance  of  the  moon's  surface  may  be  randotd 

t  invisible   from    the  earth  from   the  Eiast 

distance  they  are  r-moved  from  us,  and  evm  i{  wt 

could  obtain  the  best  msguiHera  we  can  bear  antht 

they  can  avail  ua  but  little.     The  moit  IM- 

porlout  means  we  have  of  aatistactoiily  aolvingtlu 

-  -  ihlem  of  the  condition  of  the  Uooni  surfaia  u, 

Mr.  ElKar  aug^oati,  for  one  or  two  fonnatiaM 

be    studied    systematically    by    K    Qumbec  o( 

observers  willing  to  devote  themselves  to  Ui 


what  he  faumi  and  at 

, n;  and  that  not  In  Uiu 

imly,  but  bi  all  oth«v  lubfaets :  Tor  noh  a  persaa  niHj 
'^ —  -^—  pajUinilai  bumledge  and  BzHrleon  of  the 

Utah  a  psnon  or  siuh  a  foontaln,  that  aa  to 

. _B,  knows  no  more  ttian  what  emrbodr  does, 

■nd  yet,  to  keep  ■  oluttet  with  this  little  plttuue  of  hw 
■UlDDdatakstowritetliB  wbolabodfof  phraioka;  svl« 

e  pwt  inoonvaotaams  deiivs  thair  eriginai." 


SIAQONAL  FBISU:  AND  OHBOHATIO 
ABBBBATION-A  D0X7BTFUI.  OBJBOT- 
ai.A8S  —  P2BIHBI.I A  OF  OOUBTS  ~ 
BBIOHTNBSS  OF  THE  CHIEF  STABS 
IN  UBSA  M AJOB,  fto.-FBECBSSION, 
ftc— INSTBUUENT  FOB  MBASOBlWd 
ANOI.X6. 

reference  to  reply 
y  that  no  chromatic  aberration 
should  bo  perceptible  under  any  pt  .  .  ' 
parly- constructed  diagonal  prism.  "  Ineiporieneod 
Astronomer"  will,  Uiongh,  divide  a  very  close 
double  star  better  witb  a  perfect  plane. 

In  answer  to  query  4-177'  (p.  7j),  a  31n.  telescope 
that,  with  a  power  of  ISO,  shows  pbenomeaa  of 
irradiation  with  Stais,  and  a  hazy  imago  of  the 
Moon  (by  which  I  mean  a  nebulous  appearimca  al 
har  llmbj,  has  an  undoubtedly  defective  object- 
glass. 

"Oonul"  (query  44822,  p.  76)  will  And  the  dates 
of  perihelia  ol  every  Comet  which  appeared  '  ~ 
tween   1860  and   1375  (inclusive),   on  pp.   3-il 
364    of    Chambers's     '' Deseriptive     Ajtronon, 
Their  times  of  perigee  are  not  given :  nor  do  I 
IcuDW  of  any  work  in  which  they  are  to  be  found. 

Mr.  S.  M.  Baird  Gemmill  (letter  13249,  p.  8S), 
must  forgive  me  if  I  quite  fail  to  appreciate  his 
assertion  "that  two  stars  tnav  be  of  the  same  mag- 
nitude, and  yet  one  bo  brighter  than  the  other ;  " 
because  l)nf;btne9S  and msgiiitnde  are  tjnonymons, 
and  tenths  of  a  magnitude  are  now  quite  commoaly 
estimated.  Of  coursn  it  ho  means  that  Si.' 
Aldebarau,  Capella,  Procyon,  Spica  Virgiuis, 


Vegaai 

tbe  first  magni 


lefac 


buttb 


roughly  lumped  together  aa  "stiirsof 
litudo,''  T  am  entirely  familiar  with 


in  principal  stare 


Niokel  FlatlnK— A 


1  of  niskel 
1  in  Germany 
'      re  granu- 


hoiling -point,  and  adds  a  small  quantity  of  pure 
nd-hot  ntclcel  oiide.  A  portion  of  tbe  nickel  is 
soon  dissolved,  as  is  shown  by  the  green  colour 
auumed  by  the  Hqaid  whicb  stands  upon  the 
grains  of  tin.    Ifatliisles  of    copper  or  brass  are 


ootadt  is  added  to  the  bath,  a  bluish  shade,  e: 

lighter  dark,  may  be  given  to  the  coating,  n 

beoomss  very  brilliant  when  it  is  properly  polished 
with  cbolk  or  dry  sawdust. 

Babbita  and  Qoata  near  the  South  Pole.— 
Mr.  B.  J.  Cbipman,  mate  of  the  whaler,  Fiht'i 
hridt,  who  has  just  letamed  from  a  voyage  to  the 
Antarotio  Ocean,  says  that  the  fort]'  piirs  of  rabbits 
and  the  twelve  soata  that  were  taken  from  Cape. 
JowntoKBTgnslen  in  1875  have  thrived  wonder. 
luUy,  the  island  [airly  •  warming;  witb  rabbits,  while 
the  goats  nomber  some  hundruds.  Teal  duck  ai 
foond  aboot  the  Island  in  large  fiooka,  and  whi 
with  roast  fa'd  and  dock,  and  slowed  rabbit,  and 
plenty  of  Korgnelen  cabbage,  Captain  Fullet's  cri 
ol  twenty-eiabt  men  had  on  agreeable  dianoe 
their  diet  whde  Uere. 


_  merely  oonventioual  one.  Having  said  which,  1 
TSMS  proceed  to  furnish  my  Querist  with  the  mo'' 
recent  photometrical  datormiuation  of  the  magni 
tudes  of  the  stars  to  which  he  refers,  which  I  ca 
And  ;  and  which  was  not  published  at  the  date  of 
'  ist  communicatinu  on  tho  subject.  I  mea 
of  Flammaiion  iu  bis  work  "  Lea  Stoilee, 
whioh  is  coming  out  at  this  moment  in  faaciculei 
In  1380  then,  the  well-luiown  French 
foand  the  magnitudea  of  tl 
in  Ursa  Major  to  be  as  folic 
3  3-7.  (2  2,  ;2"i,  v2'l.  This  would  indicate  that, 
at  the  epoch  of  observation,  i)  woa  the  brightest 
itar  in  the  constellation  of  the  Oreat  Bear,  followed 
in  order  by  f,  Z,  n,  -/.  ",,  and  Z.  lu  ISSO  Flammariou 
found  3  CusiopeiiD  to  be  of  tbe  26  magnttnda 
a  Ononis  he  simply  marka  "  car."  I  have  neithe 
Scboofeld'a  work  nor  Professor  Pickering's  essay 
in  my  library.  I  read  the  latter  when  it  appeared, 
bat  cannot,  at  this  lapse  of  time,  charge  my  memorj 
with  any  details  which  it  contained. 

Nor  (lott"  \'^1J\,  p.  S3)  do  I  possess  CroU's 
Climate  and  Time,"  which  was  merely  lent  mi 
by  a  friend  soon  after  its  appesrancSj  and  which  1 
read  at  tbe  time.  Precesaion  in,  in  one  si'nae, 
"  a  reanlt  of  the  Earth's  Polar  oompressiou,"  oi 
rather  (more  strictly)  of  her  eqnatonal  bulging  . 
the  tendency  of  tho  San  and  Moon  to  pall  tho 
protuberant  ring  down  into  the  pLuie  of  tho 
Ecliptic ■■-— ■  --^■'-  "--  '•-"•- 


gthe 


B    of  II 


.h  the  Earth's 


Of  CI 


mg  and  (' 
21   of  yi 


.(the 


of   t 


tbeae  are  the  Sfok 

and  streaks,  and  we  ought  to  endeaveur  to  OKSt- 
tain  and  study  the  ItiFcstrml  analognei  of  objcA 
on  the  Moon  that  we  may  employ  a  proeew  g| 
raasooing  by  which  we  may  account  for  thepiodiK- 
tionol  similar  cbjects  on  tha  Moon.  Starting  ham 
a  volcanic  oiiniu,  the  most  probable  initial  plmn- 
menon  would  be  a  "  spot "  more  or  less  penistM 
in  a  certain  locality,  ^'ery  many  have  sees  tki 
phenomenoa  of  a  deDoe  cloud  baiuing  ortr  a 
volcanic  vent  peraiiting  in  the  aame  localitit*  In 
days.  It  is  easy  to  see  that  if  inch  a  pbaaonmB 
wore  to  occur  nt  the  Moon  all  that  vl_ 
patent  to  an  observer  at  the  Earth  would  ba  i 
more  or  leas  persistent  in  a  certain  loeality.  __ 
spot  would  probably  posseu  some  degree  of  (iiaf. 

.1— not  very  much,  but  suffir"--'  '-  ■"■' " 

irtion  of  the  Moon's  surface. 

The  subject  of  ao  objuring  medlnm  on  h 
Moon  has  bsou  mooted  of  lata,  and  appears  Xa  t|t 

ipport  f  rom  the  lot »--^'  -i--^.-... 

ria  spots  on  Plate 
-  -nifeated  by 


ildta 

•ffi 

(liaf.  L 


;.      i^^ 

.  aad^S 

where,  the  ciistoace  is  strongly  ■nogeated  Qt^^ 
obscuring  mediam,  especially  m  the  unr-lTla^^  * 
tricts  of  the  Moon.     Ths  vat«n  ■alsnetpS^'^ 


Julius  Schmidt,  saggssts  i 
Oct.  6,  1B6S,  that  littis  a 
-rills,  situated  in  Uu 
forming  the  limits  o 


giiming  of  the  w^-mountain.  dwinld  beiaJ^^S"*' 
to  a  searching  examiniitiou ;  for,  ha  njl,  tl^^^T"* 
tiva  foroea  hava  issued,  aa  it  -mtt,  o«t  M  ^  ^^^l"!! 
in  part*  of  oonsiderable  hiffh  nomitain^  i^^k^-  ?? 
approaohjng  a 


>w  valley  or  a  sharp  oomtr.     It  i--  j-  -^^~ 

localities  that  wo  may  expect  to  And  " 

eihalationB,  or  an  evolution  of  a  1 

racter,    capable   of    obscoring    smo! 

crater-cones.     Of  late,  soma  spots  haTM 

by  Mr.  Denning  precisely  in  such  eitBalf^^:^.^    -  — •■ 

—luld  be  a  great  additioa  to  onr  biom)m^^^^mt 
iependent  observers  were  to  witnwafc"^'^** 
n  of  a  portiuu  of  tbe  Moon  that  w^^  Jj'  "i^ 
d  testify  that  a  certain  object  on  it  —  !■  __  J 
a  cortain  time  as  seen  by  both,  **■? 


SOHBMBS  OP   PLANBTABT'  A^Sii 
tUNAB  SVOLUTION.  "* 

[10273.J-IN  letter  I024Q  S.  M.  B. Gcn«a A' LiZL 
what  is  the  relation  of  these  two  scbsaw*  f  Er? 
can  he  auiihary  or  supplementaiT  to  mAiS.  Ka~^ 

G.  H.  Darwin  himieli  points  ou  Iks  w 

that  the   material  of  out  3l00B  ir~ 


vCaitk 

the  way  sog^eated  hj  I^kss^ 
tho  Earth-Moon  moss,  not,  mdaed,  whN  flit  w 
still  in  a  nebolona  condition,  aaLapIlMviidd^  V 
pose,  but  loag  afterwards,  when  it  WHpnlhM  I 
and  partly  duid,  and  that  then  Ui  tUil  isrii  I 
would  do  the  rest.  He  pointsont  ttatOaiiHi  F^ 
Saturn  would,  to  some  extent,  tootia  lUtiW  I''' 
But  he  tbiuk>  that,  in  theoaaaofowB  "  ' 
Moon,  it  would   be  difficult  to  i 


ESGl 


only  tl 


Mechanic,  though,  even  of  thik,  W  M  I 
itauoears  to  giv«  a  poeaiUi  gbbn  rfM  I 
ippeala  to  t&a  MlalUaafIa  | 
-  remaikaUe  oosifli: 


"  Paogul "  knows  how  locidlv  1 
in  Airy's  "  Ipswich  LoctorBS.'' 

Probably  as  simple  on  instrament  as  "Edini 
could  employ  (qnery  4i?S7,  p.  100)  would  be 
ordinary    prismatic     oompais.    used    ■-     — ■'■' 
sketching  and  sorvejing.     An  engrai 
Bcriplion  of  this  will  be  found  on  p. 
XVIth  Volume.     A  packet   sextant 
more  aecnnte,  but  is  leas  available  where  some  of 
the  objects  between  which  ths  angles  arc  to  be 
taken  are  near  to,  and  others  distant  from,  the 

AF«Uowof  tha  BoymlAatronomicalSooletT. 


separatit .  ^ ,  .  _   , 

as  affording  a  most  remajkaMnnosiflunaliOBsOfc 
views.  It  IS  quite  inexplicabla  on  Laplaas'sln*- 
thesis,  token  separately,  that  tiie  aanlai  bsW 
of  revolution  of  the  inner  aatAit*  Aeril 
be  greater  than  that  of  ILa  inUian  i 
Hirt  himself.  Ha  is  inoUned  te  tfaU  flri 
tho  evolution  of  the  planets  fron  tta  S<b  ■? 
have  been  somewhat  like  that  of  tha  Mmb  bM 
tbe Karthos  proposed  by  him;  bat  kaadaibtts 
great  dimcully  arising  from  tha  fact  IbrtlWtiU 
^eactiou  betweenthe  planetaaiidtb«8«naHBtf< 
thMenormous  periods  of  tiioe  pailil  ItieqAil 
for  th.L,  evolution.  He  thinkB,  kMn«E,ttBlM 
theory- oust  have  aoma  mom  <f  ipplwMHf  » 
the  plan^  as  connected  wlihaiflaa.  Hm^m 
does  not  SB,  bo,  I  abonld  niiiUi  iifwl  nialfcawrT' 
have  no  _obj-.,ion  to  tH^  hijiaM  1*1^ 
hypotheaiB  won.'  fjjtff^  Jn  MnMttV.Av  )■■  ™" 
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Ill 


TBI.ESCOPES. 
]— As  ereiTUuiig  connected  with  tele- 
eoma  to  pouen  '»  perennial  intenwt,  I 
h  tlie  Editot'a  penniuan,  give  a  brief  de- 
o[  thepiooeea  by  which  Ibsokme  the  poi- 
a.  very  serviceable   radoctinB  teleaoope, 

bjUieletton  in  the  "E.  H."  what  lo  nuuiT 
1  were  daioR  ia  ths  Bkrae  waj,  1  procured 
B  piece  of  glass,  hoUowing  it  oat  by  the 
Biethod  roughly  to  curre.  which  1  non- 
far  the  easieai  and  quickeit  plan  :  and  here 
f  that,  in  my  opinion,  it  is  a  lolly  for  an 
to  apcujd  time  and  money  on  a  niAchina 
!  maj  only  nee  tor  one  or  two  mirran,  ai 
I  time  eipended  in  hand -working  would  go 
irds  completiiiga  speculum. 
"g  gaugea  to  bo  much  nicety  may  also  be 
1  witb,  as  it  BiguiBes  hut  little  to  an  ama~ 
lo  ueaaily  mokes  his  tube  after  the  miirar 
'    '    '     '     Hi  length  may  be,  within . 


Joamal,  the 
and  able  friend, 

iJtad/oliBitmc- 


>*«r  Mill  c<  «■»« 

I  tt  mm  miom  »sfm 


Use  puce  water,  puis  dismiools,  clean  uteuulj, 
and  you  will  auceeed. 

John  S.  B.  BeU.,  C.G. 

SILYEBINQ    SFBCTTLA.  — THE 
FOUOAVLT   TEST. 

[19276.]— I  TiniiE  that  Mr.  Holmes  (let.  liflGO) 
ill  find  the  following  a  leliable  process — at  least 

has  pniTed  ao  in  my  bands,  aftar  several  pte- 
ioiis  failures  with  other  formnlie.  It  wu  com- 
lUnicated  to  me  by  Ui.  Calver  tnmself,  and  as  I 

olMr.  Webb's  "Celestial  Objects  "(which,  by  the 
is  now  ready),  I  transcribe  it  hue. 
i  quantitin  ore  snffioient  f  or  a  12in.  speculum, 
or  imaller  sizes  thef  can,  of  course,  be 
reduced.  Make  four  solutions :— A,  360gT.  alver 
titrate  in  lOoz,  water;  B,  52tgr.  ammonia  nitrate 

n   lOoE.  water;  "    "--    -"- 

yloohol)  in  lOoi  ,_,....„_.  , 
loz.  nater,  then  add  ll^gr.  tartaric  odd  and  bod  in 
gloss  Bosk  for  10  minutes:  when  cold  add  loz. 
alcohol,  and  dilute  with  water  to  make  lOos.  The 
nter  must  be  distilled,  and  the  chemicals  pure, 
ipecially  the  potoeh.  Good  lamp-sugar  answers 
uU  in  place  of  sugar- candy,  and  mathylaled 
lirit  instead  of  pure  alcohol.  Bolutiou  B  will 
Sep  for  a  !au{[  time  unchanged  ;  indeed,  it  appears 
1  improve  with  age.  The  othero,  however,  ore 
Bit  trcahly  prepared.  Clean  tlie  face  of  mirror 
thoronghl;  with  strong  nitric  odd  and  test-tube 
taking  care  not  lo  let  it  run  over  the  edge; 


if  be  likes  to  copy  tlMin,«sii 


idy-tabe  I  mad*  of  ihact-iMn  wiUu*  rtout 
eaah«Bd,th«ne«nlnnoillattMhiiabj  a 
ynwat  jniitf ;  but  thii  msnlr  mMhMMil 
ioay  nspMad  «tth  the  dslioM*  maljJi- 
!he  nfanr  and  Btt,  and  hM  bMa  wtmj 
loiihad  in  haok  unmban.  InnttMrtbg 
anA  ladpinion  fortoaoMiu  I  ooMOOt 
a  nj  mISmmmx,  and,  thanftm,  ifanfcd 
nstkBd,  which  I  wlU  dooriba  nt  tomfSfer 


E3us'a  «ii.VBBiHa  psocaw. 

I.]— To  EnwDi  Houoa.—Tbfl  Gnt  Ums  T 
1  sAora  I  taiUd  aomehaw  or  othar  ;  >(tt 
m  I  have  always  had  good  fllnu,  and  ■•ij 

IB  ■dnttoai  ■!  Rina.  Tha  fiOgr.  Anr 
imtilli  anoaK«it,Hia«iIldb«r»ttn. 
kUta«  f oBdMrt  wnlw  to  nakift  talkini. 
InUBBOi.  Iwadtbaate*ainmMh.i>f 
nMntanaes  fah.,  fllm  eonploto  talfi 
inaUur1iiM,the  ■bonlnfiOos.olbalb, 
ture  G.V|  fllm  in  20  minutes.  Last  evening, 
-  in  20oz.  for  GJ "'-  --  "  -'---- 


Then  add  the  '2az.  potash  clear  with 
a  (the  ammonia  used  oltegether  will  be 
D  It  drachm.)  From  stockbottlo  drop  in 
1  you  get  a  brown  cloudy  colour  that  will 
—be  careful  to  do  this.  Put  this  miitore 
lilvering  dish,  and  odd  enoDffb  water  to 

minor.  Stir  well.  Now,  aH  being  ready, 
achms  orioz.  of  reducing  solution,  ondsnr 
fcit  immerse  the  minor  ;  the  liquor  will 
coloor  for  three  minutes  ;  the  filii  will  not 
inder  five,  when  it  will  first  show  ou  the 

Do  not  silver  the  dayyon  make  op  your 


he  i;reat  secret  of  all  the  silver  processes. 
,pply  artiScisl  heat  to  the  liquors  on  any 
ition  beyond  keeping  them  all  in  a  vrarm 
Bnishear's  qumtitieB.  as  given,  arccorroct. 
I  notice  that  instead  of  reserving  a  little 
t  of  the  2o£.,  I  use  11,  and  take  the  extra 
ilourfrom  Dtuckbottle. 
reproceBB  :  thopreoLieguaiitity  ol 
andy  is  immaterial.  I  have  used  .  „. 
1  to  .^3gr.  per  ounce  without  detecting  any 
«.  As  to  the  time  the  solutions  turn,  it 
lometimes  almost  InBtnntlj,  Booietimes  a 
mdB— but  should  not  bo  more  than  30 
if  properly  mixed.  At  temperature  of  50" 
UdeeithefllminSO  minuIcJ. 
iog,  like  everything  cho,  rcouirps  practical 
nuce.  Thcreis  a  woudGrfuraiirereuco le- 
ading how  a  thin^  should  bednnc  niid  Eec 
lone.  The  tickliah  port  oi  "Martin' 
"or  any  other  process,  it  the  baluicing  at 


mtitj  of  tartaric 


urith  c 


r  (i.. 


wit^   clean 

insing  with  distilled  water.  Now  place  it  face 
owuwordB  in  a  dish  of  distilled  water,  wiping  ofl 
tiy  siipertluous  moisture  from  bock  and  edge.  Pat- 

distilled  water,  and  a  plentitul  supply  of  ordinary 
.;.  Leave  them  all  undisturbed 
until  the  following  day— this  is  on  iniportaot 
It,  the  object  ol  which  ii  to  equalise  the  t«m- 
perolures  of  everything  used.  When  ready,  take  a 
largo  beaker,  pour  in  solution  A,  and  then  BOlution 
B,  in  equal  parts.  It  is  necessary  to  retnrve  a 
"  quantity  of  each  solottan  for  ueulraliaiug,  as 
<e  Been.  Now  slowly  odd  solution  C,  but  atop 
directly  there  is  a  dork  brown  procipitaiBi  iihicb 
"  redissolve  by  stirring.  Clear  with 
e  of  sol.  B,  and  add  C  and  B  alternately 
until  C  is  exhausted.  Next  odd  a  few  drops  of 
ml.  A  to  get  rid  of  free  ammonia.  Allow  precipi- 
lubsido,  and  filter  throuch  ElaSB  funnel, 
stuffed  loosely    with    cotton  wool    into  silvering 


dish ;  then  pour  in  sol.  D,  and 

The  mixed  solution  will  rapidly  change  col 

beginning  with  a  polo    yellow,  throngli  vunous 

shades  of  brown,  to  infer  black.     When  the  latter 

stage  is  reached,    gently  immerse   one  edge  of 

mirror,  and  gmduallf  lower  the  other  until  hori- 

zQQtal.    The  surface  should  be  quite  still  and  free 

fr<)m  air-bubbles.     Keep  face  of  mirror  wet  all 

over  (another  important  item)  whilst  translBrriDg 

from  one  dish  to  uie  other.    When  the  operation  is 

finished  (which  takoB  from  ten  (o  twenty  minntei, 

according  lo    temperature)    remove  minor  from 

allveriag  dish,  rinre  well   with   ordinary  water 

(Beraiargiiltoiis  should  bo  used),  and  finally  with 

distilled  water,  att«rwards  resting  it  upon  its  edge 

I  blottiua- paper  to  dry.     Set  aside  for  24  hours, 

at  the  fllni  may  become  quite  hard  and  dry;  then 

iliBh  in  the  usual  manner.    If  I  have  — '  *■ — 

flicientty  explicit  on  any  point,  I  shall 

supplement  it,  either  in  these  coir 


shall  be  happy 
□hb  or  through 


the  microscope  from    i 


'c^oNur« 

aopa  u  ft  Utus  t 


,    -^  irior  to  any 

dMn  nod   round  nnder 

.  .^ planet.    Of  oaune,  this  bad 

bo  momUd  OB  a  metal  plate,  wUah  slid  in 
„  lovei  orar  ■  Inrga  bola  in  a  tinplato  anreen.  It 
was  also  naowmj  to  blaohtn  the  ^ewel  to  prevent 
tronsmissiDn  of  light  tliroBfh  its  lobBtance.  The 
lamp  DsedwM*  "Dnplex'^of  IT-candle  power. 
Leicester,  Et«pL  30.  W.  8.  FnnkB. 

ASJirSnOtHT  07  KtBBO&S. 

[19:277.]— Tee  MovUoiitiea  in  the  geometry  of 
Jie  NswlosUa  fit,  to  which  Ifr.  Weitlake  has 
called  attnlian  fa  Utat  l&lflft,  mo  oertofaily  both 
intere«tiDgMkdtav«clMd.  nat.thaonepait  of  u 
flat  will  »  imnunad  in  n  tUt^sr  portion  of  the 
e  of  r»i  than  another  i*  obrioiu  at  ■  glance. 

J,  tharatore,  pTobabl^  bettm  known  toaiiticiiiiia ; 

hot  I  qnaatian  vary  much  whether  the  majDrity  do 
know  what  ore  the  praotieal  oonBequoiites  of  this 
fact. 

Mr.  Weetloko  himself  does  not  appear  to  huve 
worked  out  the.problcm  to  its  final  rosul  to,  to  judge 
by  his  closing  sentence ;  and  I  ahoulil  like  to  see  the 
^inionof  some  of  our  astronomical  ami  geometrical 


corrcBpondcnts  as  to  what  the  pcaclicoltlTect  really 
is.  The  maUiGmatical  atfainnioiifs  ronu'"^  ''" 
the  complete  solution  ore  not  beyond  thi 


lubjeol,  a"gianca"at  W.  Calver's  '•  ] , 

nr  at  those  given  by  Messrs,  Home  and  mmn- 
thwoita,  both  well  biown  to  onr  readsis,  will  con- 
vinoe  them  that  perfect  cenbrality  ia  figurs  is 
aimed  at  in  the  adjustments.  Mr.  u.  saya: — "If 
thaoiroalor  reflection  is  quite  central,  noturthar 
adjusttoent  is  isqaired"  ;  and  again,  "wbasi  in 
perfect  adjnBtmsnt,  the  large  mirror,  Titnrad 
by  the  adjustJDg  piece,  should  appear,  ai  bafois 
stated,  a  oomplote  bright  circle,  with  the  im«ce  of 


in  the  centre,'    andaives 

Messrs.  H.  and  1^  do  not  go  so  tolly  into  the 
adjnstmant,  but  state  on  p.  37  that  the  rafleetioiia 


It  be  kept  coneentzic. 


Flonl  AlmonL 


[lI>378.]_WiLL  T.  Westloke,  in  letter  19105 
Konae  thu  diraot  Intacrogation,  when  aakinA  if  wa 
tin  inferring  film  uuoontext  mattha 
^  Is  "  original  " 


. this  nibjeet  "ln(iaia«(&" 

with  roembei*  of  our  Aftronomioal  and  Optia 
Atiodatian,  and  eonstrnctad  for  these  hii  (T.  W:'i) 
others  apparently  anticipated  (f)  impKiTM 
oients,  &c. 

diagram  in  letter  1910l>  curionsly  rcaemblea 
Qong  many  ol  the  diagranu   and  sobjeet 

s  wMch  I  have  thus  rentilated  pieparatorT 

being  placed  at  our  editor's  dispcaal  for  Iba 

--"■  -■  "■ ',  of  onr  astronomical  and  optic 

It  is  quite  possible  nioh  may  be 
iluddation  of  this  labject  on 
T.  W.'i  port,  OS  well  ai  by  "  Paujrnl "  in  letter 
19224. 
But  (to  quota  p.  IV.)  wo  may  very  (airly  qnory 
'  '-'*  of  lis  being  previooalj"  well  known  & 


"B. 


benefit  of 


the  fact  o 
on    F.K.A 


DsseBiing  tlie  finest  of  optic 
lyself  to  accoont  for  what  he 
thought  was  an  imperfectly- adjusted  ilat  in  on 
lODomtc portable  tripod  mount  which  I  constructed 
•I  one  of  his  historic  mirrors  of  some  apertnre. 
I  think  we  may  safely  >aj  that  the  case  of  this 
Taticall?- adjusted  flat  in  modem  teleaoopio 
technical  practice  is  pretty  clear,  linoethen  are 
very  few  (query  any)  teleacopes  it  *—  ' — -'  —"^ 


LK?;'."Sf' 


I  Oie  optic 


A  oorraspondeat  of  these  colnmna  hai  kindly 
discussed  and  reduced  this  problem  (for  us)  to  the 
following  graphic  mode  for  showing  the  Sacront 
circumferential  eocentricily  within  the  eyepiece- 
tube  of  a  flat  when  perfectly  geo.  "optically" 

LetAB  be  a  short  flat  (too  short],  LOMthe 
9  of  TOTS  from  the  eye;  O  K,  the  oxii  of 
e,  and  N  be  the  '  optic  axial  centra '  of  the  Sat 


N  llo  Q.  ond'^f  B  to  ui  eqnil  disUuee,  I.e.. 
There  will  stil!  be  a  vacancy  between  H  and  F  M, 
1.0.,  the  Seld  of  view  will  not  be  covered  on  that 
side."  Hence  the  apparently  great  eccentricity  of 
the  circumference  of  aperfectlyodjustod  flat  within 
its  eyepiece  tabe. 

As  to  the  "  ellect  or  not "  upon  the  looal  pieton 
of  a  star  disc  in  the  eyepieoo  fluUl  of  all  these  geo. 
thus  graphically  reproseulable  laws  of  optic  raj 
paths,  being  usually  sn  ignored,  where  Uats  are 


I±n«eU  Uraan  wiTi<:mft.'nEa^'^-vS,V^3fcj!&%iA-iU^ 
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hir*  >*M»  «*«  flMa  Uw^  tot  tk*, 


^''     And  filler 

WUIs  ths 

^ ..  ..,  M  though 

»^tiSm»t  aa  BhMilvWT  perlMtlr-omtntt 
^*aMh«ll  «•*:  wd  I  tbkk,  wtth  our  car- 
»!■  mHit  lb.  WmmU.  in  cm  of  b!(  Ute  Ittten, 
IftM  JC  tt*  IMtMiiiiaU  eptkiaiu  would  throw  doiru 
»*  ma  II  !■  1  fc«fc. —In  ttwe oolmm 
pwl  wnU  h  Jea*  M  IfamMlm  ootjtm 
«da  to  iHiiliH  in  itadaat  tsMhlogi. 

XW  igjHi^  of  tb*  Bdjvitmaiit  (absolatelr  geo. 
C  tt  A|>i*t mitmi  for  lugcr  apartnrM,  la 


of  the  eyepiscB  P,  aod  compared  in  jaitapodtio 
with  the  rt»l  itu  by  the  ejo  placed  »t  E. 
It  will  be  leon  that  th«  etaentis)  poiticm  of  tbe  in 
™"""*  i"  tha  oolour-diic  B,  Fig,  ],  which  it  i 


^  «tf,  auk  oM  whtn  not 


«aUkiMnaMtiMM(atthefb<iaa)inaDr  tatbook 


~W."«b»M 


»~ilrh.i-_ 

-, . iHTofy.  : 


uk*,  "Does  Jto.,  >U  UuB   'inau* 

•flM*  ■djoatnant  □(  miiron,  &e.  ?  "    Si~- 

~  ""  " '       "  doe*  it  eSect  .  __ 

I ;    and    may    be 

ly.  For  a  thorough  study  of 

tha  practical  eeotiona  of  a  — 

.__ .0  hiia  that    "elliptic  pla 

faanally  maployed  up  to  now)  "  can  ueTar "  saod 
Hto  the  smiteca  field  n  perfectly  ciroutEtT  oone  ef 
Modlr.  Hence  the  Hat  miust  in  itaelf  be  in  shape 
(nuatfldally)  what  ia  ^Buerally  known  ae  an  "  egg 
pml,"  «ad  have  its  optic  axial  centre  for  the  reflec- 
twnot  the  lai^er  loirror's  aiial  ray  "-verj  oon- 
•tdBKblr"  ecoeotric  towards  the  end,  of  the 
*n-Ow  which  has  ths  ihorter  radii  of  cnrre,  as 
«3l  Bi  aearcst  to  tha  eyepiece.  While  inch 
ndaetod  axial  niy  most  pass  parallelly  up  the 
c^ttraof  the  eyepiece  tahe.  Without  which  con- 
tbaction,  how  can  the  focal  deteata  of  obljiiudy- 
nOaotad  pa&eili  be  avoided  ?  Though  we  em  thii 
flia  ct  oonitructioD  in  do  telescope  preTioui 
n-dfty.  And  may  not  the  want  of  purely  eoirect 
fSj-palb*  thus  adjostad  go  a  long  way  towarda 
*■  making  the  greater  share  "  of  the  troubtee  of  tha 
JKodamnfleclor  at  ila  atellaidisc  focui?  Further, 
aay  wanat,  in  the  face  of  all  this,  "more  than 
■u|iulI  "  that  the  bad  odoor  of  prej  odioe  aeaiiut 
ba  raaUy  "  far  "  saperiDi  seeing  powers  of  krgei 
amttaia  in  reaeotora  t.  amaTler  in  refractors, 
tanngh  iaitiog  in  their  abenations  of  colour  and 
Ifhanfity,  t*  moie  due  to  inceaaaMt  star  flares, 
fMdnoeil  by  the  modem  inaccurate  (to  pure  g«o. 
optic  adsnoe}  eonsbrootioa  of  raflecton  than  aught 
•be,  from  many  points  of  view. 


THE  AHTBO-OHBOSOSOOFB. 
[19279.]-  Uvueb  ths  abOTe  title,  I  Tenture  to 
btlog  bafors  ths  notice  o(  the  readars  of  the 
EsousH  HscHAinoBa  ideaof  an  instrumsnt  for 
fadsdAg  tha  aaUinatioti  of  the  colours  of  stan 
B  STitam.  And  1  am  emboldened  to 
n,  Lowarar  orurle  the  instniroent  may 
_iaahf  m>i.  thli  deKriptlon  of  it 
Madbljlaad  tOMoiebodjr  loTeutiDg  a  more 
Met  tpatwmwt  on  a  itinllai  prinoiple ;  at  la 
hftp*  •«■  ^"f  tt  >■  obrioBS  that  nnlest  a  Ita 
fca  a«Mil— d  Is  U>a  ayapbea  slmDltaneousJr  with 
•a  artlBdal  aoapariaoo  star.  It  i«  bopelsM  to  ex- 
paat  nUomlty  la  lk«  aMimaUoa  of  their  oploon 
MjilTaa  hj  ratlffni  ohaarrers. 

n*  dlaonaiuka  notfaaabla  In  the  Tariona  eiti> 
r-"' —  «( tba  eol«nr  of  a  star  as  diTea  by  dJIfer- 
a«t  fihasfran,  and  arao  by  the  same  oIimttbi  at 
diflwant  UaMi,  an  doaUlM*  aa  iDocb  doe 


labamaa,  Lc 
■ad^CDadli] 


glass,  two  for  each 
---■  --'ark.     Itia 


rSfoui 


the    inatrumect  ehoold    be      . 

greatest  care,  each  disc  of  glass  being  compared 
with  previously -1  elected  portiona  of  the  solar 
ijiectnira,  so  OS  to  insure  muformity  in  the  eatima- 
tiODS  of  the  coloun  of  itaia  as  obtained  by  various 
observers,  each  using  a,  diJTcrent  iastrument. 
U-io  ooloui-dise,  which  is  represented  about  the 
te  it  would    probably  be  in  Fig.  2,  it  so  con- 


brought  in  trotit  of  the  aptHsra  ii 
the  ill  aininating- chamber  wkeo  I 
of  light  is  rejjciiied  to  be  redaead— f 
when  observing  faint  alan. 

Innaingthsuutmmait,  abooU  » 
served,  the  colour  of  which  doei  do*  eoc 
any  on  thsiUse,  I  propose  that,  Aoob 
between  the  light  and  d«ni  venow  td 
disc,  that  it  ahaU  be  coifed  Jiapi- 
lightac  than  the  light  yellow,  rtry  liflu 
if  it  ahoald  be  ol  a  colour  betwaem  tlia 
and  the  liebt  orange,  it  shall  ba  ealltd 
yiKavj.  And  the  same  witb  laatiatt  1 
Doloars  on  the  disc;  bat  do  other  t«n 
possible,  be  used,  for  the  fewer  nA 
termt,  the  less  our  Uability  to  mistaka 
B.  3. 

aOKGTS  B  AHO  O.  ]8t 

(19280.1— The  letter    of    Mr.  J. 

(£>ousB  Msciujnc,  No.  866,  page 

me  to  Bend  you  the  inclosed  diswinsi 

finmeta  R  an^  c,  which,  during  tor 


■mytna^A.    U  U  abo  arldait  thai  an 
I  daalAwl  to  tapply  tha  maani  of  ob- 
M  Alfix  aallbrmrtr  In  tha  eMBatlfa  ut  tha  mIobts 
'    '  tn,  Ui  ba  "f  geawal  uaa,  ilunilil  h*  slmpla  in 


>t/,«Mtf nnt^f*,  Vf  u  V.  admit  '4  Ulna  aaally  ataol' 

Clalarl ,  awl  alar>«f  few  partis*  thai  It  abootd  not 
MaM*  U,i[uiOatnt   otdar  of  requiM  fraqnmt 

'/nalruRtlra  and  moda  of 
jfift  In  whleb  I  b*> 
Invards   alaplieily  of 


ttnm  m  ta*ww«»tl  araUmiai    wl/a  b  faflael«l 


rtrocted  as 

direction:  so  tbat  the  reference  figures   __ 

Sred  on  the  milled  head  of  the  rotating  amew 
11  always  oorreipond  with  the  some  oolann  on 
the  disc. 
By  this  meaoB  the  effect  of   coIour-blindnMa 
le  obaarver'a  part  la  obviated,  as  the  artifldal  star 
_  affected  in  the  same  degree  as  the  real  one,   and 
by  the  referenae-niunber  he  knows  the  true  oolont 
;  whereas,  if  he  had  to    trust  to  eye- 
alone,  he  would  probably  compare  it  tc 
qoite  a  different  coloor. 

The  instnunent  is  iBtanded  to  be  about  the  size 
represented  in  Fig.    3,  of  which  H  is  the  milled 


■,.,.  ■    ■   rotadiig-acrt      _, 

disc  la    rotated    and    tha  partifnlaT  ealoiir  1 
■lamlnatloti  is  aaoartaiiud  ;  I  and  J  are  the 


June  2Sth,  the  Muae  night  as  Ml.  Birmi 
could  clearlv  distinguish  foarenvelopts, 
Ihoa  the  other,  atontng  from  the  nnalaii 
the  EBHOns  mutter  melted  away  in  the 
the  eky.  An  "aigrette  "  was  ■""'--f-f 
nudpGs,  in  the  direction  shown,  i  iiisa 
and  aacond  envelope  and  reached  tha  - 
Birmingham  seenia  not  to  have  aaeo  Ih 
The  tailiaaot  given  in  its  fall  length. 
faintoess  in  the  middle  showing  a  tem 
leparatioa  into  two  tsils. 


an  olonintiaa  in  diraction 

0  has  suffideat  maana  say  w 

1  DOW  in  that  positiim  ? 


HOBTH-aABTBBH  SHOnn 
{182S1.]— I  oBsiBva  in  yonr  ittiie  ol 
liat  Hr.  John  T.  Lawxenoe  describe* 
coniiden  lo  be  tba  tyiHoa]  gooda  li>"iTiBfi4 
Ifarth-Eaitam  Bailwaj,  and  rafm  to 
the  oooiM  of  hi*  aoomnkinattaa.  IDa  •■ 
ing  ikaleh b  from metooaj,  aod  ImMti 
oftha auny illnstntiana  Aomtifg  Qm « 
litycj audi sfc«tdi«a bring  taUad  imm^ 
a*  giring  aecmato  idaaa  of  Iba  wMMit 
trrni  nfthTr  'ruinu  rif  a  liaflliia  nn.    1 

ing  aoBwhat  riaiiiMta  a  olaaa  of  aMjhM 

wiia  in-    jean  ago.    Ha  ,baBe«,  lww«T«ii  ««t 

jasw  bj    differtBUy,  Ihon^  they  bad  nwlijlhkMii 

groond  glav^  ■■  I  the  springs  wm  not  nndadung.    Ha  « 
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ia  perhspe  of  Utile  coDieqnence)  wgi  not  of  tho 
■ererety  plain  deiign  given  by  Mr.  Lawienoa,  but 
omhnng,  and  mu  well  swept  oat  So  curreB. 

Tbe  for -BoiDe- time- put  and  proaent  itandard 
type  of  Koodi-eegine  ia  not  a  double  but  a  aingle- 
fiimfd  engine  inth  ordinBi;  imlde  bea.r&DceB  with 
-mdeTkiiDB  tpriogg  (rubber  tusbioned),  imd  bnviDg 
> tonraniuid-bai.  The  boiler  haa  uot  a  high 
firebox  oaang,  ai  bbown,  but  is  flueli- backed,  bh 
kll  bDileis  boilt  on  this  line  have  been  of  lecent 
yeui.  The  cylindera  are  17in.  bj  24ii).  atroka.  and 
oft.  nheels ;  tbeie  ia  plenty  of  heating  euifaoe, 
and  the  Bagines  are  designed  to  run  at  a  biiik 
■peed  in  front  of  a  heavy  load,  and  they  do  it. 

The  atandard  patecnKer-eDKlnea  are  not  6ft. 
wheeled  engiues,  but  Tit.  ooupled,  with  cyiindera 
in  the  borizontal  plane,  driving  and  trailing  springs 
underhung.  They  ace  both  powerful  and  ipeedy. 
The  special  cortsi  pond  ant  of  the  Ilridgepon 
Sdwrfnrrf,  U.S.A.,  whilat  in  this  country,  had  per. 
Bunioii  to  travel  with  what  ha  termed  the  "world, 
(•mad 'Flying  Scofcbroan'"  from  Edinburgh  tc 
London,  tiding  on  the  engine.  Al  one  part  of  the 
road— the  22  miles'  atraiRht  level  run  between 
Think  and  York  wjfh  a  S.E,  "ft.  conpled  engine 
— he  described  Ihe  running  sa  splendid,  aa  he  timed 
"e  every  H'i  seconds  until  the  cathedral  city 
_^_^      ,^:.  .   ...,     ...    .,  .    ■ritet'e 

jie  paper  in  eulogistic  letma, 
menl  to  the  atei 

„ it  the  drivera. 

.  Lawrence  retais  to   dilTecen 

ka  having  one  aiie  of  wheel,  6(t,,  and  lumps 

II  teeether  aa  a  elasa.    This  ahould  not  ba  so  : 

JMa  onUt  with  Oft.  wbealB  tor  a  special  work 

BtMpBar  years,  peibapf,  before  an  improved 

P-Wimthe  same  dumeter  of  wbee!.     Further, 

nld  be  understood  that  Ihe  Xorth-Eaatern 

~     s  gradual  amalgamation  of  a  number 

aUer  lines,  each  having  their  di Cerent  pec u. 

is  of  design  in  t^nginaa,  and  theaa  moat  b( 

>ff,  being  superseded  aa  lliey  wear  out  by  th( 

'""d    typaa    from    headiiuarlera ;    hence    the 

tl  different  designs  by  one  railivay. 

_  : V  msdebyyouroorroapondent 

i  Leeds  and  Thirik  branoh 
t  appear  veryclear.  Referring 
;  "fra  heavy  grarljenta,  ourvea,  and 
■  ihat  make  railway  travelling  nnaafe  stands 
lAapa  unnaralleled."  The  curves  and  gradients 
f*  certainly  OTesent,  alio  tunaelsi  i»  there  any- 
llng  else  ?  The  ofHcial  printed  inatrectiaua  are 
ear  end  very  definite:  block- working  is  used, 
_id,  in  faat,   "  all  that  tends  to  make  railway 

^ICr.  Lawrence  mokes  inquiries  as  to  the  Xorth 
■"-"'-•-  — -ines  :  the  new  goods -engines  have  18in. 

I26iD.    stroke,  are  atngle-frooied  and 
.  having  oft.  wheels  ;  the  typical  pas- 
„inea  are  Gtt.  6iu.  coupled  bogies.  ISin. 
(den,    !6iu.   atroko.      Melrose,    Abbotstord, 
lahielSf  Hawick,  and  Netharby  are  repreaeuta- 
H  of  thiB  clsaa :  the  latter  eugine  was  the  prin- 
1    of    the  N.B.    contingent   at  the    "aeoi^e 
"*   centenary.     If  the  readers  of  this 
_     .      ,  il  deaire  to  pwaeie  a  good  idea  of  the 

Aff  ennt  types  of  anginoe  need  on  nearly  the  wh  ' 
Of  the  Engbah  and  Scotch  railvaya,  they  could: 
■do  better  than  Band  fo[  a  descriptive  catologoe 
alb;  Mr.  R.  H.  Blrosdala  l^U,  Park-road, 
mcgham,  who,  as  a  locomotive  photo- 
utaken  aome  hnndreda  of  eoginea  of  all 
d  in  addition  haa  recontl;  taken  and 
>f  the  engines,  old  and  new, 
the  Stflphanaon  Centeriary.  Amongat 
BM  am.  nam  are  the  veterans.  Bocket.  Inviota, 
Iioeomotlou.  Unrdoch's,  Treviihick's.  Brnnton' 
Hone-lag  Ekigin a,  Blant^aop'a  Kack  RailEnginf 
mifaigwSrtb  Billy  (built  by  George  Stepbenson] 
■ad  wme  othen.  'rhe  whole  form  a  tolersbtycon 
BaotedUitory  and  ahon  the  davelopmcDt  from  1784 
to  ISSl-MThe  mot  impottsnt  of  tfae  older  engines. 
Vli.,  William  Hedley'a  "Puffing  Billy,"  was  nol 
■t  tiie  ibow,  though  it  was  the  first  practical  loco. 
m)ti*»  ovtt  made, was  the  SrstlocomotiveStepben' 
leaoquainted  with,  and  from  which  he 
lie  ideas  wliiob  led  to  bis  ultimata  , 
c<  looOBOtiTe  en^wring.  Ur.  Bleasdole  issues 
'  a  of  thii  sD^e. 

Bameey  Kendal. 


a  large  dreboi. 

aataty- valves 


adapt   itself   to   the   requirements   of    the   rood 

Now  let  us  see  how  the  weight  ia  disttibated. 
On  the  bogie  we  have  lOfcona  .^cwt. ,  driving- wheels 
IGtona  llcwt.  3qr.,  trailing- wheals  l.^tona  i&cwt. 
Iqr. :  so  that  the  bogie  has  actually  less  than  one- 
third  the  weight  on  the  fonr  coupled  wheels.  This 
unequal  diatnbution  ia  caused  by  having  a  leading 
bogie,  with  four  coupled  wheel*  Oft.  apart,  with  a 
large  Sieboi  between  them,  side-tanks,  including 
eondenaing  apparatna  over  them,  and  a  coal-buideer 
overbanging  Uia  trailing  Kheel<i. 
ThetractiveforoaoltheBecngineaisnotaufiicieDt, 
eing  a  traction  over  1001b.  for  every  lb.  ol  eSac- 
ive  pressure  on  pistons,  a  vary  (jood  proportion  for 

fiat  paaaoDgcr  engines.    '"■-  •' — ■ ■'■"" 

9ft.  apart,  gives  room 
is  one  good  thing  thaai 
the  other  hand,  the  etaai 
on  lop,  is  placed  cloae  to 

A  better  claaa  of  tanlc-engine  maybe  seen 
several  lines  working  the  local  traffic,  auch  as  the 
L.C.  andD.witbcylindeialTlin.  by  2Cin.,  driving, 
wheels  51t.  3in.  £am. ;  Midland,  ITin.  by  21iu. 
51 C.  6in.  wheels  ;  new  South -Bs stem  tank-engines 
Great  Nocthem.  ITiiD.  by  21in.,  6ft.  6iu.  wheels 
LancBshira  end  Yorkabire.  I'^in.  by  2Gin..  5ft.8in 
wheels;  oU  of  which  have  four  couplet!  leadini 
wheels,  with  inside  cylinders  and  trailing  bogie 
and  weight  more  evenly  distributed. 

I  should  like  to  see  some  aii-coopled  engines  put 
OD  that  line,  with  wheela  about  4tt.  Gin.  diam., 
placed  about  5ft.  Gin.  apart,  with  a  pair  ol  trailing. 
wheels,  with  radial  axles,  under  the  coal-bonkei, 
inside  cylinders  ISin.  b;  'liin.,  which  would  give  a 
tractive  force  of  1301b.  ;  tho  aii-coupled  wheela 
would  carry  a  weight  of  from  3-5  to  40  toaa,  and  10 
or  12  (one  could  be  put  on  the  trailing- wheels,  sc 
that  three-fourths  of  tlie  total  weight  would  bi 
available  for  adbeaiou.  and  the  weight  on  any  on< 

fair  of  wheela  wonld  not  be  eiceaaiva  ;  the  boiler 
would  have  of  large  diameter,  with  about  220 
tubes  IJin.  diam-,  with  a  grats-Bnrfoca  of  18  or  19 
aqnare  feet.  Such  an  engine  would  be  able  to  work 
the  Metropolitan  traina  with  ease,  and  with  morr 
economy. 
Bept.  26.  B.  L.  P. 

NEWZ..  ANDT.B.  QOODa-ENQIHBS. 

[19283.]-!  BEato  inclosa  a  sketch  of  a  nev 
goode-eogine   employed   on   the   L.    and  Y.  B. 


iMuedbva: 
Mtaa,Bta 


^<d  J 


"m-^'e. 


xxraopoLiiAN  district  ENOIHES. 

[19282.]— Thb  locomoUvea  nsad  by  the  above 
eompan;  seam  to  undergo  very  little  improvemei ' 
•ltd  I  have  seen  some  dated  18 BO  which  appear 
be  from  the  same  design.    The  bogie  wheels  a 
lllimil  mbont  4fl.apart,  and  tho  lalera!  and  rad 
attnCMMliciiiisconlrDlled  by  alever  centred  6ft.  __ 
Bn.Mlund  the  centre  of  bogie,  ao  that  its  radiating 
mnWmi  is  ilwaya  in  a  certain  proportion  to  its 
Wml  matiOB.     Ia  Mr.  Adams'  system  the  wheela 
•M  plMad  from  eft.  to  7tt.  apart,  so  that  the ' 
!■  Is  Iteelf  BQcb  more  steady  in  ruuning  ;  i 
jmSatb  iraa  its  own  oenlie,  which  aUo  controls 
lt>  l»lmal  play,  these  two  motions  being  quit 
dipendentof  oneaiiatheT.  It  is  clear  that  Uis     ., 
dB  Itr.  Adaoi'i  iy«tem  Ii  more  effident,  and  oaa 


which  may,  perLapa,  be  interesting  to   man; 
year  reodera. 

Tliis  engine,  from  the  designs  ol   Mr.  W. 
Wright,  Loco.  Sapt.,  is  one  of  60  recently  ordered 
by  the  cempany.    The  ojlindais  are  I"iin.  dia.  by 
2Gin.  stroke. 

The  wheels,  which  are  all  coupled,  are  4(t.  6Ln. 

The  heating -anrf ace  of  the  tubes  is  013^  square 
feet,  and  that  of  the  firebox  901  square  leet,  being 
a  total  of  1.034  square  feet, 

W.  J.  Barker. 

Osborne  View,  Leeds,  Sept.  27. 

L.  AKD  N.W.H.  HSaiKBS. 


[19284.]— The ondomentioned are  "Precedent" 
class:  cyhnders  17  x  24,  coupled  6ft.  6in.,  someas 
described  before.  {\&)  Crewe.  (1)  Camden,  (S) 
Bngby,  (6)  NorthampUin.  B5T,  Prince  Leopold 
(18}  ;  868,  Sir  Salar  Jung  (15) ;  S.>9,  Yakoob  Khan 
(16) :  860,  Mertio  CarUsle  (15) :  8fil,  Amazon  (8) ; 
862,  Balmoral  (8) ;  863,  Meteor  (S) ;  8li4.  Pilot  (8;  ; 
865,  Envoy  (SJ;  866,  Courier  (8);  867,  Disroah 
(8) ;  866,  CinidOT  (8) ;  1860,  LleweUyn  (m  870, 
Fairbaini  (1) ;  871,  Proserpina  (I)  :  872,  Wiiard 
(I);  883,  Phantom  (6)  ;  llOfi,  Hercules  (6). 

TSB    TBIOTCLE. 

[19285.]— I  lie  very  glad  that  the  practical  e 
pariance    of    a    gentleman    "     '  '"" 

"  Paagul "  is  made  BubLc 


of  wheel  certainly  go  togatl 


-  fully 
lodarate  "wheeT  runs  enaiar,  and  I 
would  jnal  mention,  on  the  question  of  wheel-aite, 
that  thaia  is  not  ao  much  loss  or  gidn  consequent 
on  a  large  or  imall  wheel  ai  it  appeen.  Let  any- 
one layoff  two  oirolee,  tbeooe  teprtseotiBga  4(«ii. 


and  the  other  a  SOin.  wheel.  How,  on  inspection, 
it  will  be  seen  that  tho  lOin.  wheel  would  feel  bnt 
very  alightly,  additionally,  the  depnsiiona  in  a 
~id,  more  than  the  larger  one.  The  inequalitiet 
the  average  road  are  not  great,  aud  in  the  vast 
ijority  of  coses  there  woald  ba  no  ditierence  at 
all.  The  main  difference,  spealdug  jaatly  on  the 
matter,  would  bo  that  the  smaller  wheel,  run  uing 
at  a  aUghtly  higher  spaed,  coining  ogoinat  aa 
obstacle,  would  transmit  a  little  more  shock  to  tlia 
rider  (the  seat  being  the  same),  although,  from  the 
extra  velocity  of  the  rim,  it  would  tun  over  it  al 
easily,  almost,  as  the  large  wheel. 

"  Fangul"  will  also  aee  that  exception  is  already 
taken  to  the  term  uaad  by  both  him  and  myaalf  o^ 
centrifugal  force.  As  tma  is,  I  thick,  to  ba  ex- 
plained, I  would  say  that  by  it  I  did  not  mean  to 
assert  that  it  waa  centriiugaJ  force  in  the  tme 
meaning  ol  the  word  taken  scienti&coUy  ;  but  that 
I  used  It  as  expressing  in  pcipnlar  terms  what  we 
all  know  is  really  momontmu.  Still,  desiring  to 
express  myEelf  in  language  that  ia  bast  undciatood 
by  the  great  mass,  who.  ollhuugh  not  abstruse 
scientists,  are  highly  intareated  m  matters  per- 
taiuing  to  the  tricyck>,  I  used  the  toiHi  aa  l>est  cal- 
culated to  tamiliarly  explain  what  I  desired  to 
moke  clear,  I,  therefore,  must  bo  on  that  point 
absolved  from  the  apparent  misuse  of  words. 
"  Faugul,"  in  similar  manner,  no  doubt,  used  the 

"centrifugal  farce,"  yet  we  ull  kuow  what  ha 
really  means,  and  that  no  doubt  he  has  done  as  I 
did— viz.,  used  it  aa  a  term  batter  understood  than 
another  by  the  general  riding  public.  1  trust  in 
saying  thial  am  not  in  any  way  encroaching  on  the 
eKplanation  he  will  no  doubt  mako  on  tho  matter. 
I  itill  hold  to  my  slatemeut  as  to  the  advantage 
of  the  40iD.  wheel,  and  I  cinnot  accept  "  J.  H.'a  " 
bypothesia.  First  let  ma  aay  thst  the  diffGrance  in 
the  length  of  tire  on  the  40in.  undthe  50in.  machine 
is  in  round  figuioa  about  2tt.  Ciu.  This  length  ol 
tire  and  rubber  will  weigh  but  a  very  httle,  and 
doeanst  lialauce  in  actiuil  use;  the  extra  speed 
due  to  the  iioaUfT  wheel  running  taster,  plus  lbs 
additional  speed  tha  rider  makes  on  bia  IraadleSi 
due  to  tho  tosicr  running  of  the  uiachiae.  In  other 
words,  the  larger  wheel  takes  mora  power  to  drive 
it,  and  therefore  does  net  allow  the  rider  to  in- 
crease the  pedal  speed  without  pretty  quickly 
feeling  it.  Therefore  I  take  additional  exception  to 
having  to  preaa  the  treadles  with  a  power  ot,  say, 
501b.  at  each  revoluticn  of  the  treadles,  when  1 
can  get  the  some  speed  by  placing,  say,  3Ulb.  on 
the  beadle  only,  but  repeating  the  operation  a  few 
times  more  per  minute.  Up  to  a  certain  point,  a 
rider  can  easier  make  more  revolutions  per  minute 
with  lesB  presture  than  ha  con  apply  a  greater 
pleaaure  fewer  times  per  minute.  Ana  this  is  the 
reason  why  one  feels  hill-riding.  There  wo  hava 
the  dead  push  agoinat  the  treadles  applied  for  a 
greater  length  of  time  during  each  revolution,  al 


The  plan  of  altering  the  speed,  as  shown  by  Mr. 
Steel,  IS  certainly  a,  good  one :  that  to  make  both 
wheels  drive  is  better  than  one,  is  a  fact  under  some 
conditionB,  notably  when  climbingahill.  Butlodo 
this  we  cannot  well  use  tha  open-front  machine, 
which  certainly  ia  the  one  I  prefer  to  any.  And 
let  me  odd  that  it  is  not  generally  known  that  the 
doublfr-driving  is  not  all  the  gain  it  appears;  for 
instance,  taking  the  case  of  the  "  Salvo,"  is  Mr. 
Steel  aware  that  this  double  driving-gear  is  really 
but  si:<oi.E  gear,  except  on  perfectly  level  roada,  or 
wherever  the  lesistaace  is  parfactTy  equal  against 
both  wliaala.  On  rough  ground  the  driving  is  not 
equal,  but  whichever  w'     ' 


',   (/m 


tanned  double-driver  is  but  httle  better  than  a 
single  one  really.  To  remedy  this  a  new  phui  has 
been  employed  by  one  firm,  which  I  believe  has 
the  lore  merit  of  always  applying  the  pon-er  ta 
the  outside  wheel  in  all  couiaas,  which  is  the  reverse 
a  the  other  makes.  I  hope  shortly  to  have  some- 
hing  more  to  say  un  the  question  of  lei  trying  one- 
BonllBlit. 

[13286.]— I  snoiTLD  like  to  say  a  word  or  two  oa 
his  subject.    A  great  many  of  ''ours"  have  sug- 

iesled,  lately,  sundry  geara  and  plans  for  hill- 
imbing.  I  thiiik  they  are  oil  a  mistake,  and 
lanarturaB  from  that  simplicity  which  ought  to  b« 
a  chief  characteristic  ot  a  tricycle.  The  best  type 
of  machini',  to  my  mind,  because  of  its  simplicity, 
is  the  "Meteor"  class.  But  it  haa  two  dafeott 
which  are  greatly  exBEgaraled  in  other  typea.  Our 
friend  "  T.  F."  has  hit  upon  one — namely,  ths 
seat  with  ita  stiff  springs,  which  are  only  a  twnefit 
to  the  repairer.  When  I  go  over  a  atone,  I  ray, 
"  there  goes  13  atone  bumped  up  in  a  fraction  of  a 
aecond  to  the  detriment  of  the  machiuif.*^  IlieA 
what  a  sadden  check  to  the  fotvaid  motion  the 
coming  down  is.  I  entirely  go  with  him  in  all  ha 
aaysi^oDtthaaeat,  and  speak  from  experience.  Ia. 
fart,  tho  "  go"  of  a  mocWuft  ('I'.'a.'a  •iia'W''™™*.'** 
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<.-■;  t&f  cvtti'J  Kti'vl'io  rompuisonto  thedrinn, 
^■a*  maJtrt*  r^ou  p^  *io  Inir  u  to  put  >  4iiD. 
V.V4  kiv!  whfti  OB  I  liHa.  diinr  (tor  app»nuioe 
*ak«  w  I  fappon^ :  thii  glrn  inenwod  triotion, 
tv*v7  irrtk  MifMft«al  in  th«  rtutu,  and  a  tTemendDni 
fm:=ir^rt  th*  rhaln  to  adipt  ttKlf  tn  lo  air 
vuvanfmnrr.  In  a  tOin.  driT#r,  with  h  .^._.. 
r.vl&«d«fc*el  v4m.  L'v  ihp  pilrh  rirelp>  ju>tlliiDk 
<•[  ;k«  <ijdf  afaiiiit  th«  ridrr  In  the  lavcngs. 
K:in.  BUMhiM'  au<l  fHction.  and  that  with  a 
'i^n.  Wfr  aniuM  oof  o(  Si^in.  Xo  voodcr  chaint 
Mnlirb.  hilif  ivtiur  tn  be  n>onnl«d,  and  a  "  tittle 
c^a.t"  BMB*  "mn^b  Lab.iut."  Let  tho  toothnd 
vhMlt  b<«T  K>me  rrumiabls  proportion  to  tha 
dTiT>rr>.Boi  1  !.<  10.  but  ;i  or  :>to  10,  andthsMat  to 
C^e  patirm  of  "  T.  F.."  and  we  ehall  soon  bmr  of 
tiKTv:**  b«tiig  ai«tul  Inols  tnttead  of  flnc-weather 
t.-T*.  R.->lI>c  aai  ball  beuiag*  are  uiefal  is  in- 
cn«icB$ th«  priotf,  bat  pbiubcariegaweUhBrlsDed 
are  toe  b«t  lor  ronph  work.  The  nr.w  !»■>!  beaihii; 
I  ks^vof  i*a  rw.ii  .WW'i'T.  How  Dianv,  iu  making 
^:  I»k  Mfht,  rab  the  ET<t.  &^»  into  the  fittiait*. 
Wka;  kicJ  it  ■  break  do  I  u*e  y  Uj  two  feetthriut 
t^^«^«  «3  :>>  the  pelal*    All  olhen  an  uvetoi  to 

_:.-;$r-' — lizss  it  one  pcint  in  tricyele  con- 
K;^:v:b  'npra  whi.-!i  most  rideri  hava  strouK 
;:iai:=s.  rtx  I  tare  never  >l<«d  it  fnllvdiacuued, 
-.1— '•_-  4^a;  are  :he  relatire  merits  ot  front  and 
r?K  i:e«hB$ :  Mt  owa  liews  on  this  lubjact  hava 
±<N=.  :hr>3^!i  v«jr>  past,  of  a  rather  waathsrcoiiki- 
iSil.  asi  at'Trejeat  IheT  are  not  much  morf 
.;*ci*i  :=*  WIT  :t  th*  o:har.  All  I  tan  nj  i«,  I 
iiTf  IfKKid  o':re.  I',  is  Cnlj  by  carefuUv  weigh- 
'-Zf  llf  fTilzBM  t:z  ini  sriiud  each  (idu  that  an 
i=':("--;il?«.id'rj:;r.  can''.-  Mrival  at.  I  tiiali 
■:rf-.:'i-.i:=  '.:.i  :i!<  a  fairlv  as  I  can.  hopins  tint 
:T^sri  w:^  ~,rt  ■^t  i;  ir-:ae=:  of  tbeir  ciperienccs.  | 
-i»T-,;-n  ;f  =:fM  tleJrisa.  ot  beginntrs,  or  of  j 
-;.:*;  wi;  LiTeiM::ii.;:aju»igehecon:i'  hab.ta-  , 
:-r-i  ::  :ii  ki=i.  a-*  :!  Utrle  worth.  It  is  th« 
.p-^-zt  :i -f.itrt  ml.:  hara  ^tvea  fair  triaU  IJ  balh 


ipeeds  arrangemeDt.  wfaieh  I  am  patentinKi  than 
are  no  loose  hejs  at  all,  aid  eitay  part  is  qnita 
tight  and  rigid. 

With  rej^rd  to  brakes,  I  ha<ra  dosignad  an 
BrTnn)-emBnt  by  which  both  wheels  mutt  reoaiT6 
tho  same  amoaut  of  praasore  or  brake-power  nndei 


t  been  nniversallj  apptiad. 
.  _ . ;  be  explained  withoat  a 
3  describe  the  genemi  principle. 


am  surprised  it  hi 
The  dFtails  conid 
sketch,  but 

The  brake  consists  ot  a  stcatEht  bar^  haTing 
a  suilatila- shaped  spnon  formed  at  each  end, 
the  distance  betdpaen  the  spoons  being  the  same  v 
the  distance  between  the  two  driving-wheels.  A 
hole  is  drilled  in  the  bai  exactly  central  between 
the  tva  Bpocnt,  and  the  bat  is  capable  of  Tibrating 
freelj;  upon  a  pin  pat  throagh  thia  oential  hole, 
the  pin  beini[  firmly  fixed  to  a  bolt  or  bar  slidins 
in  fiieil  giudes,  the  Biis  ot  the  sliding-bar  beinv  at 
richt  mitilea  to  the  aiia  ot  the  apoon-bar.  The 
whole  is  so  arranged  that,  hj  pushinf;,  or  pulling, 
tha  slidiir^-bar,  by  means  of  the  ordinary  tham&> 
brake  lever,  or  otherwise,  the  two  spoons  advance 
towards  the  tira  driving' wheels,  and  press  npou 
,  ami  pnoally  on  both  wheels,  because  the 
uiii  of  the  brake-bar  is  exactly  ei^aidistant 
from   enrh  spDOu.     Two   small  apKags,  acting  at 

]i!:il  diit.'Lticce  trom  the  fuIomiQ,  putl  the  brake  oil 

hen  Iho  tliumb-lever  ii  released. 

Birmiugham,  Septemhei  2G. 


.]-  Bv  the  time  this  is  in  print,  no  doubt 
my  exiilaiiutory  alatoment  on  the  matter  ot  the 

-  'o  the  lerm  "lentrifugai."  token  by  one 

r,  will  be  in  print  also.  I  would  also  say 
that  I  ijuite  agree,  so  fu,  with  "Pangui's  "  idea, 
that  il  would  be  woU  to  speed  one  wheel  up  and  the 


engineers  who  have  hod  tha  oontzol  of  wiMng 
machinery  must  have  been  quita  wioag  to  Mi  a 
brake  nearly  ot  quite  as  lane  as  the  ddnf,  U  mt 
but  little  lai^  than  the  axle  wonld  do  uvsilv 
batter.  I  therafoie  need  not,  I  think,  poiit  oil 
this  tallaor  fnlther.  I  am  quite  wilUiw  to  iDor 
certain  olaimi  that  are  raised  -g-t't-*  flba  noea- 
brake  on  the  driven ;  lint  It  U  bettor  to  ihottath* 
lUe  ot  the  rubber  tirea  than  the  e«lit«»w»  ot  ttt 


affix  them,  I  should  like  to  have  a 


^Jriant) 

lyaalt  uilnjotie  tbist  giTce  aTa^SnaU^; 

rom  the  original  design  it  ii  next  to  '~r~ilWt 

It  in  otbei  than  one  poeitiaa.    What  ii 

;.  »»  .i.~.  tk.  iu„p  in   ^  porilioe  ttrt 

hia  Toad  Well,  oad  aho 

None  ot  lb*  bn 


enable*  the 

be   tie*   trom   shadow. 


other  doa 


I  the  basis  o(  the 


In  fitot,  that 
•Ian  1  •'u-.-cested  nri^inally. 

1  quite  ucrve  nliuwitli  Mr. -Stocpoole  Weetropp, 
nd  til"  f-irlliBr  vet.  go  into  Iho  question  the  more  I 


ergc 


ts  possible. 


sia-tilmJenn- 
;o  U  fiif d  so  fir 


— y«;*:iijw4:: 


■c  drlTinj-  wtee!  j  when 

XTtIzji^:~}^i-.l-iilmn',.  Seat  more  orleu 
■  i'iV.i  *j  E.f.Li-.it-s  —  i"6",  couequently,  it  is 
Jf  auflj  itvXtl  :^u  wL^in  the  rudder  ii  bfbiud. 

"^iti  !Moe.i::.{  i-.b.  there  is  a  tendency  to 

■ri.-ii  ^Kw-:ur.ng  a  sifety-lait,   pr>jecling  be- 
^5.:.   w.-j   '<»:▼-,.   '.r  witt^nt  CDeTO")  •  "^'^ 

I  wvili  Kr.-j,  tei*.  '.t.lr  I  cotisider  it  may  help  to 
X^'\it  ^k-_m:-.^  ci'.iw  ti  th"!  qaestioD  at  issue 
i?  yr^-i^  t^:  »m"«:lu  the  luilawing  queriei  ;— 

;.   Tfii-   a  it  '.J  iLe  ntm-jst  impoctaDce  that 

•'.  irvift  •At£f,'.  -.T«  si.*  stwrina  ': 

Ajr'_-«i,y  »i>=.  i'ajtzAii.7  tills,  especially  at  a 
-.-KC*  !>■«'..  H-in  '.!.Jc  aaetine  ha*  a  tendency  to 
..- ._. -. .  „  :.  1 •  .j(  n,uch  con- 


■-•>  v.  tare  the  greatirpor- 
iii-.wt  -jy/a  the  'IriTin^- 
■.-..'.  V.  I»i:  i|»-.B  th-:  mdder 

■'.^'J^'**  '*'  "■■''^'^^iilU 

«  s/JtuA^w  and  '.Ter^'MW 

a   nfjini  .a   '.Tji  it.v.hlu«,  I 


V    H    IK«r.V'<*  Weatropp. 


•  •*rfrf.fii  *-.   t'!'*:.*.    iiA'tt.   tiyitt 


whcvl  1  tuirik  almost  av  good  a  diameti 
The  oulv  mattur,  so  far,  that  wo  oo  noi  luinic 
identically,  is  tbn  questiou  of  speeding.  Well, 
there  are  n.iiola  ot  considerutioa  that  I  have  since 
again  li.ikpd  at,  and  I  tliink  that,  for  anythlag 
like  u  hiih-  ccaiisrj-.  or  if  tUo  rider  bs  not  rjTiite  as 
str^mg  a>  tho  avRru^ii.  that  the  40iii.  wlieel,  guored 
lovel,  Wl>jM  bs  th4  best  mode  of  combiQio(t  speed 
and  easy  luuning,  so  that  the  divergence  o£  views 
betwotu  us  hu  now  narrowed  down  to  a  vary  fine 
point. 

1  Sfo  lh,it  your  cnutribntor  also  is  ahaut  the 
same  hcii;ht  as  myself,  aad  whilst  nding  this  week, 
I  considered  the  question  of  the  shorter  creak. 
That  lauiuotaltogvtherbliDdto  his  theory  ot  the 
length  of  crank,  t  am  aboat  to  try  a  run  with  a 
temporary  arrangemont  to  reduce  the  throw  of  raiy 
Gin.  cranks  to  oin.,  and  shall  carefully  note  tha 
result.  Aad  when  ho  states  that  the  machine 
sbould  ba  built  "  to  suit  the  rider,"  I  am  bound  to 
say  1lia.t  many  circumstanoa  have  arisen  that 
itrongjy  support  that  statement. 

There  arc  two  other  pointa  that,  so  tar,  have  not 
been  touched  on  in  joor  vain  able  journal.  They 
are  the  questions  of  Mnd-bi^es  and  spoon-brakes 
on  Uie  drircr,  and  that  ot  ligbtmg  tbe  road,  or  the 
best  tiicjcle  lamp.  Just  let  loe  take  the  question 
of  trictiou  briikes  on  the  hub.     At  one  time,  from 

Snctic:il  expi-rii^nce  ct  what  a  friction  brake  would 
0  in  crjuuection  with  varions  engiBosring  require- 
ments, I  WIS  inclined  to  somewhat  believe  m  it,  i 
until  I  gave  tbe  quiatian  acme  little  con- 
siileration,  whfo  at  onoa  I  saw  two  reasons  why, 
it  WB.1  lisfvctira,  and  my  attention  has  been ' 
further  drawn  to  two  accidents  this  week, 
distinctly  traceable  to  this  form  of  brake.  One 
WB1  thai  of  a  gentleman  who  ridaa  an  open-front 
machino  with  unequal  wheels.  Coming  downhill 
ou  a  stmngeroad,  be  suddenly,  on  turning  a  comer, 
aaw  a  d-cli*ity  of  snch  a  grade  before  him  that 
tcarJnx  the  fate  ot  poor  Mr.  O'Brien,  be 
•barl'ly  applied  his  brake.  Beault  was,  the 
maehiuniiot  answeringto  it  at  ones,  ha  applied  it 
with  ad  IttioTial  force,  when  tha  brake  suddenly 
gnuiiii-,'  tbn  whRol,  locked  it,  aa  it  were,  and  in  on 
Hiatanl.,  turned  the  moohine  ^arp  aaats  tbe  road, 
at  ttii  h-iiU'i   time  jiilching   him   oat   '■•-''   '^^ 


u[nciuig  a  new  iamp  mm  a  nrm  in  WDom  aivi* 
every  confldenee,  aa  knowing  tbe  reqaIrea«A 
and  dealing  with  then  eSectoallr.  And  I  bns 
next  week  to  have  aomethins  to  aay  on  it.  TIs 
hub-lamp  ot  tha  usual  kind  throw*  a  ihadowtf 
the  lim  on  the  road  ;  that,  in  mj  ntod,  is  wot 
abjectioaable.  Mine,  which  fixe*  on  the  *™"™t. 
■-'--■'-       "    entire  width  of  tbe  mMhiMiiwdl 


they  paas  the  lowest  poailion,  throw  meet  i 
shadows,  which  also  msy  tall  on  j  lut  the  apct  joi 
seed  to  see  aad  avoid.  For  inatanoe,  it  ii  D«t 
pleasant  to  run  into  a  grating  running  th*  Mb* 
way  OS  the  road,  and  into  which  your  d]ri*et,ja- 
liaps,  tolls  between  tbe  bars,  very  poaaibly  i 

ng  you  off.    Not  loog  since,   ' ~ 

to  grief  this  way,  and  I 


^aretal  since  of  thatstreet-aewwa,  siikd,  thorfMS^ 
ralue  any  plan  to  enable  lae  to  thoronghly  swes* 
iha  road,  with  light  snfldest  ahead  to  ftvoil  mA 


UM90.1-"SraiJOBT"  (19228,  5.  6S)  w^U 
fetocity  of  the  rim  ot  a  small  wheel  ia  gxaatetdai 
Ibatof  alorge  oue.  at  the  lame  apeed.  Uowhl 
makes  this  out  is  apozils:  the  velooity  ot  tbeiki 
is  the  same  for  all  size  wheals,  and  the  cnrra  bng 
Itreater  it  uatuially  sinks  deeper  into  every  insfa- 
larity,  and  not  only  strikes  witli  mora  fotoeaCiiH 
the  opposite  side  of  the  depreoaiooa,  bu  ■!■ 
reqoires  to  be  lifted  a  greater  height  to  ovenMM 
them,  owing  to  its  going  to  a  ipvatcr  depth.  1 
[rioyclo- wheel  does  not,  in  practice,  akioi  overtk 
tops  of  irregular  places  in  a  road  ;  on  the  contmy, 
it  goes  to  the  bottom  of  each  with  more  or  1«M  4f  s 
.-__   i^j  1^^  ^  1^  lifted  out  again. 


_»;e2 


mtry,  this  depends 

-■ 'hot  theridi 

llin.  ia  my  ttocl 


la  tidar  that  no  role  cs 


uid  st^ngth  oi 

I  measure  6ft. 

175lh.,  the  aTerage nihtary  weight  for  mjl 

i  am  fairly  stnmg,  bnt  not  mnoh  aeanatai 

heavy  work,  and  aia.  not  a  good  walke^  ahsri 
light  rail**' walk  tiring  me  oonKderahly.  Iihodi 
not  choose  over  a  3Gin.  driver,  not  apaadid,  tt 
anythingUkeahilly  oouatry.  I  hafeft42ia-SBl 
find  this  quite  aa  large  as  I  like  f or  parfaotlj  knl 
roads,  with  oeeaslODal  slight  inclinea  at  oondMaUi 
iliitancc*  apart.    I  have  no  futh  wh 


vih'-A  with  considerable  force.  Luckily,  1: 


o.U\y 


nsciusHl  by  the  brake  retusi 
ted  in  the  machine  and  ii< 

,  i-iti:tini;  the  one  and  overlui 


'','t'  fJS 


a  dnver  of  about  3tin.  and  a  Si- 
.^cankthrow  is  tar  the  easieat.  Of  oouiea  oulnaL 
Iry  roads,  the  power  is  man  than  i*  naoiauy,.W 
ijna  leg  may  he  on  the  rest  a  good  part  of  the  btt^ 
„nd  the  aveiAge  reaolt  is,  that  at  the  and  of  a  I«( 
Jonmay  a  ridra  is  much  treahar  when  be  basaN 
iiaaded  to  oaert  anything:  Uka  all  hia  power  iatff 
part  ot  tha  distance.  I  like  to  have  a  good  dw 
laorepower  than  I  n**d,  and  take  thing*  eady.  A 
liioyels-rider  with  a  lane  wheel  may,  on  a  wnB 
ilay,  be  discovered  by  the  steam  rising  from  hi* 
trhen  he  has  got  to  the  top  ot  a  hill,  bat  I  doast 
<axe  for  this  sort  ot  thing.  A  high  ipaad  aad  a 
iret  shirt  have  DO  ohamia  lor  ma.  T.V. 

[19291.]— XOTwrrBSrAsiuTa  >■  Smilighfs  "  ea- 
lualifiedadheaion  to  ''Oaidj'a"  theory  aa  to  the 
Iiraclical  effect  of  reducing  tbe  diameter  of  Ibi 
'  toothed  wheels  over  which  the  ohain  posisa"  I 
.  snnot  think  it  will  stand  the  test  of  caretolea- 
..minatioa.  I  do  not  aupposo  anyone  who  has 
-tiiiici  this  point  would  deny  that  there  il  a  fCa* 
.•orliou  between  the  triction  on  the  eiank-axle  aad 
he  diameter  ot  the  toothed  wheel,  which  it  aeto- 
,:fs :  or  that  this  friction  is  increaiej  bf  decnss- 
lu;;  the  diameter  ot  tb*  wheel.  But.  wiui  a  rotaiy 
Tjnk,  the  position  of  tha  pedal  (which  rapiisMli 
The  r^-!h<r  of  the  lever),  and,  consequently,  the 
■•■:■■:;  '1  nf  t\(  pjittr,  are  always  cbani^ag 
IIli.'.'?,  without  gWQg  bcjood  the  quesliBa 
H  lV«  crank-jxl*  alooa,  it  prasanta  a  pie- 
tlf?]  t'o  cO'spicK  In  It*  character  to  be  sswel 
iv  .1  ...ijraii  i'ilia|[  onTr  with  the  frictioaal 
:-'.:-.  ■■;■  r.fi-s  ot  th#  nlootr  rjtii  of  a  striirtt 
:  7  :.  ■"'s-a  V-.i  .iir-.-tim  of  ii-jwcr  Cfmstnnt.  SJ'L 
;  ■■ '.:  ::  .y  hj.i  '.i-in  content  to  stop  heia,  tf» 
s-;-.im'.its  and  cmclnsisnt  iroDldwttMe«bt«n«i 
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to  ^pate,  u,  I  thiak,  they  □ 


ira  wiU  tia  throira  ei 
'IkMlA,"  "OaiJo"  I 
ttaily  imtinable  grot 

f.-whee\,  tungiug  on  it*  mila  uid  taTQlfing  ia  tha  | 
If,  It  Qu^t  1m  v>.  But  tbe  oua  ii  exMitly  tlie 
Irene.  Ths  diiving-wheal  (of  which  A  ii  a  part) 
at*  on  the  ^uml,  uuiL  the  veifcht  of  the  tiicycla 
lUBB,  with  itt  rider  on  it,  huuva  iiuide  "  the  beu- 
ig  of  the  ghain-wheel  A."  Hoir,  then,  cm  an; 
noant  of'pienuta"  ou  the  outiida  of  A  [ahnrt 
'  ft  prsnure  lufflcient  to  ftltec  tbe  ointouT  o(  the 
wring)  Bffoet  the  friction  balvDeo  that  Iraaiing 
id  the  axle  impended  within  it  ? 
Not  Ib  "  Ouido  "  very  lueid  in  his  teimi,  when 
I  eajB,  "aa  regards  the  chaiu,  there  ii  a  little 
sirbKck  in  the  teat  that  it  nil!  not  have  to  go 
mad  ao  often  oa  a  amall-putley  mwshine."  One 
ja.  of  COUTH,  nndentanJ  whit  ii  naint.  Bat 
a  prooliaal  importaaceof  tbia  "  little  drawback  " 
ould,  I  think,  have  heen  much  more  tairlj  reore- 
Dted  if  "  Q-uida  '■  had  laid  :— "  There  ii  a  con- 
d»r^6l»  drawback  is  tha  fact  that  there  will  uot 
I  so  nuny  teeth  to  oaiiM  friotiaabyttaeireagage- 
ant  and  diaaDga^emeut  with  the  chain  on  eaah 
rroIntioD  ot  tha  tioaller  pulley,"    Tha  number  of 


Bat    Bbeer  waata  of   itranoth   to   try    to   ride.     St.  i  >iift,    newly-formod   dot   ii   drireo   out   ot   tha 

pre*- I  JuhaVbiil,    out   ot  Byde,   it   a  taaiar   towards   vounded  Teaaal,  a  aeoond  attack  ot  bleeding  oacnra, 

uB  uhain-     tbe  top  on  a  hot  day  ;  bat  can  be  dona.    Otharwiie    jicd  tha  patient  may  die.     Nothing  can  ba  mora 

be  takiog    ti.ere  ia   nothing  to    diiaiount    oae   either  way '  niiaobieToua   than  lathing   to    "do   aomething" 

nrn  like  a  I  hitween  Byde  aad    Sundown,  at    n.ny    rate  on  a    uithoat  aeeing  what  le  to  be  aocompliebed  when- 

'Cheyleamoie."     On  the  same  machine  I  hnva  I  orer  an  aocidant  ocean. 

itan  ridden  up  through  bhanklin,  and   a   few       In  ouea  of  f untneu  from  bleadinR,  the  curatiw 

loeks  ago  I  rode  from  Scindowa  to  Cowei  with-  |  ^.jaiit  and  tha  patient's  chances  of  reooTOTT  are 

■jtleaTing  tha  saddle.    Tha  diitanca  11  not  much,  ,  freqaently  dertroyed  by   aome  wsll-maaning  but 

...  r. !.....,„  .».„  '-i-"  aixth  decade  ha»  not  much    fjoiah  hyataoder  doring  tha  patient  with  brandy, 

la  thraB-whealedmachiaa     ^han  what  he  nrnda  is  to  be  tetalone.     In  cases  of 

unot  that  longth,  hacan    iJeeding,  tberofore,  let  tha  patient  ba  comfortably 

,    .  -         ,  without  a  diamonnt,  the    „,ta^  on  hie  back  in    tha   place   where  he  has 

li.Ua  from  Lake  to  Apw  Heath;  out  of  Arreton ;  out !  fuuted.     Open  the  windowa.  or  see  that  there  !• 

Cowea.road,  and  past  fatk-     .Jmndanco  of  frcab  aii  bj  kefjiing  byatandara  at  a 


S  chain  will  "  have  to  go  round  "  ia  simply 
ot  dapaodaDt  on  ita  lencth  as  a  whole. 
>lt  isauc  is  tbe  number  of  teeth  i 
'    '     '  7  those  toeth  that  tb 


ba  xaal  poi 

ui  itheeta,  because 
ktuea    of   friction 

Hsnca,  it  i*  obviooi  that  the  real  kernel  ot  the 
n— fiftn  lies  in  the  beet  aceonmodation  ot  two  an- 
tgonistic  inSnences.  On  the  one  haad,  the  larger 
h>iii-whe«la  may  reduce  friction  oa  the  cie~'~ 
sl*  ;  but  they  multiply  points  of  friction  by  ii 
■afnK  addilioiial  teeth.  Oo  the  other  huid, 
n^lat  duuB-whaal  efFaete  a  reduction  of  tooth 
ciotioa,  but  it  pnta  aamething  mnre  on  the  crank. 
da-  I  leaTe  oat  tha  qoaation  of  '-atrain  on  th< 
bain,"  baoanae,  nntil  the  chain  is  proved  to  bt 
nable  to  bear  it,  thia  ronulua  a  f>ii»rti'<  and  not  an 
rottra  elamant  ot  tha  proUem. 
^bna  Hie  beat  lita  ot  chain-wheel  li  dearly  a 

natter  ot  compromiae,  and  althongh  oi *"' 

Ihutaations  may  ba  legitimate  enough „ 

witb  ahatiaot  pfindplei,  the  eoaoliuions  drawn 
EnMB  tlum  become  very  liable  to  miilead  whet 
^pliad  to  concrete  iinretions,  unlMa  carefully 
naadad  in  their  practical  application.  "Onido*' 
Miwtoatua  hie  case  by  comparing  chain-whaelt  of 
Ub-  and  6in.  diameter  ropectiTaly.  But,  as  a 
natter  of  faol,  I  do  not  know  any  machbe  with  a 
Jrivitiy  tooth-wheel  so  amall  --  "'-      '' 


taaonto  complui 


I  It  th«re  he  i 
t  !ie  body,  or  a 
un  artary,  uio 

!  t^  escape  of 


the  crown  of  the  bill.     1  may  all 
I  have  ridden  the  same  machine  over  Porttdowu, 
nam  irom-detn  to  Parlamouth  Harbour,  without 
IX  dlamaunt.     Tbaie  do  uot  represeot  the  stirFast 
gradients  I  have  made  the  machino  ascend,  as  our 
□nrn  country  aupplles  plenty  that  are  more  trying 
it   every  respect.      But  the  above   being  well- 
known  ground,  will  give  a  better  idea  ol ' 
ctpaot  of  a  good  * — 
4ibiect.    I  would 

like  an  itinerary,  but  that  '■  Sunlight ■'  "ays  i  '^"  ^'"l""-" 
"  theory  ia  not  pJ^ed  by  practice  ":  aid  ao,  p<i-  ^  the  »cnpo. 
haps,  an  appeal  to  practice  may  be  the  best  ref  uta-  |      ^he  finger 

'    ..A..,j_._,.   jjj^^    .i_,.u 


bleeding  wound  upon  the  auiface  of 
leep  punctnre  which  has  wounded 
luch  local  measures  as  would  cbKdc 


:ycla,  when  writing  on  the 


water  from  a  pnncturail 
I'M  UI  waiHi-|iiiiB — I.e.,  place  a  clean  finger-tip 
upon  the  spot  whence  the  blood  spouti  ont,  or  pua 
D  clean  Bnger  (■ently  down  to  the  bottom  of  a 
turad  wound  and  keep  up  such  presanie  upon 


I  felt  t 


issue  oa  will 


hat  there  can  be  " 


ia  justified  i, 


oirthlypnrpoaa"  in  reducing  the  number  of  teeth  artery  with  a  piece  of  eilk.  just  as 
ia  a  chain-wheel,  except  "double  atrain  with  e  i  "P,!^*",^  °l,l'''",?.t?  i"^1^^' 
proportiona'  '  "  """"^  "      <^th..         .,       .v    i.^ 

bridge  that 

tirm  believer  in  the  practic-al  value  of  all  mechani- 
cal priiici^'fes,  that  when  I  find  practice  appears  to 
oDDOadict  any  of  these,  I  genecally  mlstnut  tbe 
iirtH  OT  tke  propartioii  in  which  the  theory  so  dis- 
rroved  haa  been  propounded ;  and  this  la  whert 
1  fancy  ■'  Gaido  ■'  U  iu  error.  B.  H.  Q. 

voa-8iaNALi.iNa  at  sba. 

[16202.]— As  "  Saul  B^mea  "  hae  opened  op  Ihle 

important  labjeot,  permit  me  to  observe  thatthc 
ideal  to  be  aimed  al,  whatever  difficultiea  may  br 
rncoontared  in  practice,  ia  certainly  the  indication 
liy  vesaels  of  their  coarse.  If  hghthonsaa  aatl 
(Oast  iignal  Btationa  can  proclaim  their  names, 
!hips  can  aurely  anu  ounce  their  approximate 
loutaoa.  The  objection  urged  by  "Fangnl." 
namely, that  a  fog  renders  it  extremely  difficult, 
and  sometimes  even  impossible,  to  determiu'  " 
ilirection  whence  the  sound  comeg,  may  be  e 
iple  ear-tube. 


___  ..juldtie 
goapipa  with 
.  .  ligatDra  an  artery  one 

must  generatly  enlarge  tbe  wound  and  lay  bare  ths 
nrtery  alxive  and  below  iti  wounded  point.  If 
there  be  no  large  artary  wounded  and  no  Jil  of 
blood,  hut  rather  a  general  ooiing  from  tame  con- 
■liderable  wound,  fold  up  a  clean  handkerchief  and 
lay  as  a  pad  upon  the  wound,  and  over  thia  keep 
3p  a  gentle  pressure  with  the  hand,  Jntt  w  ai  tft 
(top  the  blecaing.  Meanwhile,  pat  aoma  ice  into 
s  bladder  or  cloth,  and  this  laid  upon  thehandkar- 
chief  will  luCBcs  to  stop  the  bleeding  from  most 
irounds.  At  loon  as  the  patient  can  swallow 
•ately,  give  him  thirty  drops  of  turpentine  n 


iipplyiii„ 

lound  tbe  points  of  the  compass  w 


Kbotit  41  aSectlTe, 


this  tooth-wheel  is  fiin.  full  (or  "  «iunding,  Ihe  dirai 


aad  althonrii  I  da  not  think  there 
■noDg  tha  leading  types  of  tncycli 
not  oacatnllj  tried,  1  can  truly  sa 


itral  line  ot  chain] 

_  *i. —  f_  ^jjy  pattern 

'hich  I  havD 

1  any'hing  equal  to  the  "  Cheyliamoie  " 
1    all-Tonnd    roadster.     1    confess  I  cannot 

stand  "Sunlight's"  trouble  with  the  chain 

of  hii  maohine  (sappoaing  always  he  has  adjusted 
tti  tanaion  properly),  unless  he  baa  got  hold  of  an 
maltared  machine  of  the  earliest  issue.  I  know 
that  at  flnt  there  was  soma  difficulty  of  thii  kind ; 
hot  so  fai  from  this  bdng  oansed  by  the  small  size 
at  tb»  driving  chain-wheel,  it  would  have  bean 
•ggTavated  exactly  in  proportion  to  the  in- 
ocase  ot  its  diameter.  The  difficulty  wa? 
aolelj  dna  to  tha  bearing  of  the  chain-wheel 
bwiK  made  too  short,  and  to  a  want  of  auificieDt 
BnUAty  in  the  fltHuE  of  the  cap  for  the  roller  aa<  1 
■nn-Dos-  ^is  detect  of  pattern  was  almost  im  - 
tyeoneoted  by  the  makers;  and  from  mj' 


signal  o 


mUk.  .._.       . 

coay  be  rmeatod  every  half-hour  for  a  taw  doMl. 
Uter  the  bleeding  has  bean  efficiently  itajed  halt 
m  hour  or  more,  the  wound  should  be  caratnllT 
ivashed  with  clean  cold  water  or  with  oarboUe  teM> 
Rater  (one  oart  iu  30),  the  tips  of  the  wonnd 
itel;  together  and  retained  thara  ^ 

.,.,     -.-        --'  plaister,  which  take  an  adotinate 

thi.'  hold  of  the  akin  on  each  aide  ot  the  woondt  and 
'  may  ba  relied  upon  to  keep  its  edgM  in  imposition ;. 
then  the  folded  handkerchief  Or  other  comprMB 
wetted  with  carbolic  water  should  be  laid  over  tbe- 
woond,  and  the  whole  retuned  iu  position  by  a 


asoertaiued  by  notiug  the  augmentation  of  thr 
mand  when  the  tube  ia  pointing  towards  ite  aoorci' 
The  position  of  tbe  veasel  and  the  course  in  which 
It  is  steering  having  been  thus  aicertained,  a  colli- 
don  is  rendered  next  to  impossible. 

3.  A.  Weatwood  Oliver. 
110,  Ingram -street,  Glasgow,  Oct.  1. 

MBDIOAX.  BEPX.IB8. 

[l»2e3J— As  to     "Bleeding"     (44830),   abou' 
Bhich  "H.  C."  aska  me  tor  aHvice,  he  is  one  oi 
thoie  somewhat  rare   perroua   who  suSar   frooi 
ihe ''hiomorrh^io   diathesis,"  and  are  vulgarly  i  few 
called  "  bleeders."     These  oases  are  well  known  to    beoonsul 
medical  men,  but  they  are  inourabla  so  tar  aa  any    has  beei 
direct  remedy  goes.    Bis  living  largely 


_, .-dly ^ 

_._. greould  show llielf  with  ths  corrected pattei 
aa  made  ainca.  Althongh  I  am  in  the  constant 
tahdt  of  taking  ehort  cuts  across  aomewhat  knotty 
•ommons^  I  do  not  know  what  it  ia  to  have  th'r 

■HghleBt  difHculty  with  tha  chains  or  their  wheeU.    _, 

A»d  although  my  tires  have  auilarad  somawh&l  ,  la  Urge  bleeding,  the  patient  faints^  and  thi 
■■vcnlj  from  an  amoant  of  rough  riding,  whkL  i  heart's  action  is  for  a  time  very  we^,  and  there  n 
wua  tn  my  friends  toll  me  it  not  fair-play  to  any  but  little  blood -pressure  in  the  vessels.  Tlii« 
maehina,  yet  the  "Cheylesmore"  doea  not  seam  A  diminution  ot  blood -pressure  in  tbe  arterie^^ 
bit  tha  worae  forits  usage  in  any  other  point  ot  ita  I  slops  tha  outflow  of  blood.  The  faintnae)^ 
conatltBtion.  labould     be     encouraged    as     a    curative    pro- 

In  oonnactian  with  the  gearing  i]aaatlon,  there-  I  ceas,  and  the  patient  ahould  l>e  allowed  to  lie 
■nit  of  a  great  many  diRerent  experimenta  In  a  I  npiiu  hie  back  in  a  cool,  airy  placa  and  kept  quie^ 
eonntrr  abounding  in  rough  and  hilly  roads,  it  without  any  effort  being  maile  to  revive  nim  an-l 
that  I  am  now  uaiug  44in.  drivers,  Beted  with  1 4  set  his  heart  going  actively  again  autil  the  bleed  ■ 
taath,  and  driven  liy  15  teethed  wheela,  giving  thu  ing  veasel  hae  been  ligatured  by  a  surgeon.  During 
•qniTalant  ot,  say,  47in.  drivers.  I  conteEB  Inow  this  low  state  ot  the  circulation  two  other  curative 
and  than  conceive  a  fancy  for  48in.  drivers,  witli  '  processes  have  time  to  work.  The  stem  of  the 
JO  taath,  driven  by  15  teeth,  which  wonld  give  tho  wounded  vessel  mitracli,  and  tha  wounded  portion 
oqalfalvit  of  45in,  drivers.  But  I  am  so  well  i  especially  closes  up.  The  stagnating  blood  In  thp 
nfwtit  and  ao  seldom  dismounted  by  any  but  stem  of  the  wounded  vessel  coagulates  and  fomiB 
csbaoninaij  hills,  that  I  hentate  before  makln);  |a  plug  apon  which  the  contractiou  can  act,  and 
aaothw  ehai^.  In  no  case,  however,  abould  the  ,  this  plageing  plin  the  ocutractioa  of  the  resseL, 
gaaitaiKboeKaotly  level.  The  odd  tooth  Is  moetim  -  ]  teal  up  the  wounded  part,  and  prevent  a  turthar 
partaai  ta  diibibnting  wear  and  lubrication.  T>)  loss  of  Ijlood.  Bat  this  plugging  and  oontraotion 
■Ifa  aooa  •sample  ot  tbe  lulls  I  think  a  tricydi'  need  limt,  and  that  time  is  given  br  the  falntma 
■bidd  alimb,  I  will  take  the  Isle  of  Wight  ae  I  which  Batiually  oocurs  on  any  considerable  loaa  of 
balag  fllWar  pound  to  moat  loutheinan.  Of  I  blood.  If  brandr  and  other  roiling  ■gaaiaies  are 
eoaraa   tb«n  ua  nany  hills  which  it  woold  be   offloiaulT  used  m  these  cases  ot  taintnoM,  tie 


injore  the  akin  or  stop  the  circulation  throngh  tho- 
limb.  While  there  is  danger  of  further  hinmorrhaga 
keep  ice  applied,  and  afterwards  keep  the  part 
perfectly  at  rest. 

Erary  day  siiuiit  soma  carbolic  water  into  the 
compress  which  cavers  tha  wound  until  it  is 
drenched  sufticiently  to  prevent  pntrafaction.  The- 
outev  banda^may  bareonanged  from  day  to  day, 
but  the  pad  should  be  left  to  consolidate  with  tbo 
woond  and  form  a  protective  scab,  until  all  comea 
oS  together,  when  the  wound  will  be  found  par* 
fectly  healeil.    In  more  serious  wounds  there  are 

' ' ^stances  in  which  a  medical  man  cannot 

d  as  Co  management  when  the  emargancj 
tilled  ever.    It  will  be  seen  that  tho 
of   the  bleedings  ta  which   operativa 
are  liable  is  altogether  a  mere  matter  ot 
roae,  and  in  every  shop  these  ought  to 
from  tobacco   also  would  probably  be  beneficiaJ.    be  some  one  man   clever  enough   Co  meet  such 
Such  peraons  bleed  eiceasivelyfrom  having  a  tooth  '  eneiv«ocy  until   a  doctor  can  De  obtained.    No 
■" -■      ^^-  ->--■■"      '■■ — -■— -  "■-'  '  --raid  give  wou'-"  — " 


10  alcohcd.  Is  bis  beet  co 


"^sl 


extracted  or  from  any  triQing  wound, 
never  undergo  any  surgical  operation    . 
forming  the  doctor  fully  aa  to  his  peculiarity,  an<  1 
hia  occupation  ahoald  be  eucb  as  Joes  not  eipos" 

laturally  provided  against  by  tlirae  processes:   1st. 


iho  did  not  anderMand  anatomy  to  attempt  to  tie 
n  artery,  in  a  position  where  cold  and  preisnTe 
iroperly  applied  woald  not  stop  the  bleeding. 
Itill,  if  on  parting  the  lips  ot  tbo  wouad,  the  cut 
end  of  a  bleeding  vessel  can  be  seen,  no  barm  can 
be  done  by  seizing  it  with  a  pair  of  twerECrs  and 
tying  the  end  with  a  piece  of  strong  thread  or  Une 
twine.    The  ends  should  be  left  to  hang  out  of  the 

A  punctured  wctind  ot  the  large  artery  in  the 
neck  or  in  the  groin  is  almoet  necessarily  a  fatal' 
accident,  uclesa  a  really  able  operaticg  eurgeou  he 
within  call.  In  these  cases  cold  has  but  little 
effect;  a  tight  bandage  cannot  be  applied 
long  without  producing  other  evils,  such  ae 
choking  the  patient,  or  causing  mortiOcation 
of  the  limb :  and  hrpmoetitic  medicineBi  such 
as  oil  of  turpentine,  .  foil.  But  here  the 
pressure  of  the  finger-Up  upon  Iho  wounded  point, 
OS  already  described,  will  praaerve  life  for  hours, 
or  even  days,  if  several  trienda  take  tuiuaatit,  anA 
it  a  competent  surgeon  cannot  be  got  within  that 
time,  little  further  can  be  done.  Sometimea,  after 
a  few  honra'  snooeBsful  juisaaure  with  the  finger- 
tip, the  application  of  tho  io«-b«g,  aad  tha  ad- 
miuistration  ot  turpentine,  anoh  a  wound  oan  ba 
suDoeiifully  plugged  with  a  roll  ot  linan.  made  no 
to  fit  tha  wmmd,  and  so  find  as  not 
othn  vital  part*.  Ijvga  attsRiaa  m> 


■NqUBH  MEOHAKIO  AND  WOKLD  OF  SQISNOBt  H«,  ««.■ 


I  i-T^pi  ftttarr  muK  be  tied 
»  *T»a  ti:=i[M«rilf  nit.  It 
I.  %  o,vI  huaJ,  uid  k11  one'i 
Jiy  %«»  4aJ  I''''*  '"ut  ""l"  " 
as_    ViTO  vrll-knowuoperkt' 

•711^.  !iaT«  msile  k  fatkl  mil- 
an  important 
of  tha  axUiTj 


■--    »*■     •■'   "»B    tTlDIt, 


■  H.  0."  tie  may  hmvo 
;  r«.-a:!Mi!T  in  hit  blood 
^^  ::  r<iU  t.i  clot  tiro- 
V*'-U  Sf  1  wouDilcil  vaaMl, 
4  itSntn.-y  of  coiitractila 
•.  Uu  I'nclifil  rnuno  ip  to 
In.  .■MnUr*  or  nrcidaiitB],  and 
1  .v.^  fn'Buri'  and  lurpcutino, 
Ti*  iw  .'(  frrsh  yegetaUeB 

:  tlf^:  I'Tuues,  or  wlio  bleed 


srrrcTiow  cf  electbioity 

IX  THE  BATIEST. 
—  Txi7   tt*   rb?noroeun   to   whicb  I 

T  ^-J  y.fjy^ttA  viiaCeueo  o(  a  film  of 
■'x>:«.  cr  .-f  oiirgrn  on  the  lorfaee  of  the 
?ilu^3n  pUt«  ii,  I  thiak.  prored  by  the 
»  r=Ti»i!t  of  •IwtrieilT  ii  occaaiooed  by 
i=:ih«r  !ach  "clean"  platinum  plate  ts 
.  ^a>  befnroated  with  a  tUm  of  oif  gea. 
Ker  ciH  tbe  current  ii  in  the  nppaBite 
n  :}:j:  occuioned  bj-oppoaing  tbeBlmot 
»  -  :\^a  "  pUtinnni. 
:  jxpIanatioD  lie*,  1  i:3Bgine,  much  deepFr, 
T  i-«:ti  ths  production  of  electndty  by 
t=3  lh»a  throagh  tlie  ageDcy  of  mag~ 

~i  explanitioii  of  "Electrical"  any 
Sffactorr.  for,  according  to  eiiiting 
MTT  dectri-itf  can  alone  be  prodoced  as 
'  !'?ae  chetaiMl  combination — a  theory 
=niT  to  ilo-.l:. 
Ex^iiaifq!,  then  appeal  to  be  no  freah 

!  :f  ?»i — ;r  irTar  portion  of  it — ii  aimply 
i  trim  ii.'t  ct.t  pimte  U)  the  other,  and  the 
''t4  br  eUctnc  aetioa.    Snrel; 


r-^id  cootioTenr,  I  will 
.  and  tboee  inio  dia- 
u  -  a^  '.'tw-.cf  tailv-jB  a  nmpljr  a  means 
iSf  ;ta:riu.vt,"  v.  iExk«  a  few  iimple  ex- 

.  a  t^HfiZ  'A  aeAtfimptr  round  a  mlra  or 
Sil  f^s  'j.t  i'an'. :  paai  a  needle  and 
-.'-l^i  (.^rvH  tae  saddle,  (nm  a  diie  or 


7    moving    ia  a  very    elutic 


Raa-bag,   floating    _.    .__ 
medium  like  air.    At  the  i 

move  Bide  onia  there  in  both,  and  in  bluHo 
bowed  ahipB  or  boaVa  is  a  coospiBUoui  teat 

Tho  ODiy  w^y  to  keep  an  ablon);  balli  .  .  __ 
approximately  end  do,  i>  to  placa  tha  propelling 
powei  at  the  bow,  aud  pall  it  through  Ibe  air,  or 
hold  it  by  that  end  ngainit  tho  wind.  Lerilation. 
or  tranaport  by  batloona,  muat,  fcom  the  nature  o( 
tho  case,  be  conlined  more  or  leaa  to  tranalatfon 
with  tha  wind,  as  the  whole  aif&ir  mait  uaeda  b« 
light  and  bulky,  two  ftiaturea  oppoaad  to  progreu 
through  or  againat  the  air  or  ■  wuid. 

Whan  air-eurreEla  are  wall  known,  and  hydro- 
gen-tight balloon*  can  be  made,  and  condensed  gaa 
cheap  and  portable,  mudi  csu  and  will  ba  done  by 
them  in  exploration,  eapecinily  ar,  they  can  cany 
anduee  pbotcgraphic  material,  and  the  photopboDe 
will  enable  oommunicationa  to  be  eaaily  made. 

The  aecret  of  Sying  ia  not  y«t  out ;  and,  in  thii 
directinn,  I  belieTB  the  study  of  the  lawa  that 
enable  large  biida  to  aoar,  will  yield  better  roulta 
(ban  that  of  flapping  or  flying.  The  mnecidar 
effort  in  tha  latter  ia  fnlly  ten  timea  that  of  the 

I  have  joitberiD  watching  two  of  the  bald-beaded 
adjutanta  through  my  telescope,  'ii  o.g.,  power  60, 
and,  to  aU  appearaucoa,  they  were  ae  molionleea 

id  rigid  atSgOOUIt.up  ai  stuffed  apeoimena,  swing- 

Sby  a  wire,  alowly  going  round  in  huge  apir^ 
rising,  almoat  every  feather  visible,  and  the 
.ly  motion  I  saw  waa  at  timea  theft 


EoglBod  (I  believe)  with  M.  Luuatdi, 
and  filled  it  from  lix  hogihaadi  with  hydrogen. 
I  Ifaerefore  take  some  int^st  in  ballooning.  But 
rising  and  aoaiiuB  is  the  gr.'at  teoret 


Upp 


8.  E.  Peal. 


EBSATA— BZ.ECTBIC  OONTAOTB— 
BI.BOTSIC    SIAI.-'WOBKIHO. 

[10296.]— Xo.  958  of  -'oora  "  ia  juat  to  hand,  and 
hasten  lo  correct  an  error  in  letter  19U7,  p.  820, 
rbich  you  have  kindly  published.  In  column  3,  23 
jies  from  the  bottom,  before  "  chromatic  aberra- 
ion"  insert  "  ovec-corteetedfor."  A  tiiflingerror 
ccors  also  in  the  couplet — the  last  word  should  be 

In  support  of  what  "  Sunlight  "  Mya  abont  the 
use  of  gold  for  electric  contact  surfaces,  I  wonid 
like  to  be  allowed  to  sa^  that  I  have  an  electric  dial 
worked  by  an  astronomical  reffnlator,  in  which  the 
contact  breaker  is  tipped  with  virgin  gold  drawn 
,  into  a  wire,  flattened,  and  solderad  to  the  springs. 
I  Tfaii  dial  ho*  been  working  emtinaonslj  aince  Jan. 

I  20th  of  preeent  year  ;  it  nukea  three  contacts  per 

^  mioBte,  and  has  not  missed  (me*  in  mare  than  a 

/  million  contacts.    The  batleiy  naed  is  a  Leehwche, 

I  singte  oell,  abont  a  qnart  siie.  A>  I  am  only  a  tyro  j 
in  electrical  matten  I  thowht  that  the  dial  was 
...,,,.  .'■  icAat  nothing  mora  than  ta&arj  work  (though  I 

■^T.i.  «di7;.M.lh«^^abjv.a»d  kn^thatcc^tactsdrfacesgnTe'some^ublSby 
.  St*  ^>R  .?^sr.nuat./',D;diaiigbt  i  ojidiring,  bnl  to  what  eitenll  did  not  know)  ;  but, 
TO^-if  VAi:a,»%„iMpitendon.  ionrosdm([  J.  E.  Floyd's  answer,  on  p.  582.  to 
^,'=^7*-  '."^""f-  "^  ""  P'E?  inery«5"l.  in  whict  he  seems  to  thLk  that - 
\k.\  «>l  -n  wi  I  .-!  -.n:  atd  if  'A  thick 


Wet  PcBiTic^Tioy — AxKOxia. 
There  is,  perhaps,  no  portion  of  lliii  iiiiii  wi  iit 
gas- manufacture  that  has  given  rias  to  mora  baw- 
leas  hopes  than  the  scrubbing  Or  WMhing  ass 
moans  of  removing  not  only  the  ammonia,  but  aba 
carbonic  acid,  Butphuretted  hydrogen,  aadoarboa 
disulphide  ',  for,  it  being  known  that  Munoais 
oombmet  with  carbonic  acid  and  aniphnrsitid 
hydrogen,  and  ammonium  sulphide  wiUi  carton 
diBulphide,  it  has  been  thought  that  the  wboh 
process  at  purification  might  ba  eSeetsd 
at  this  stage.  Othen,  who  bave  not  goal 
so  tar  as  this,  have  claimed  their  ability  te 
remove  all  the  carbonic  add,  bacauaa  it  ia  knon 
that  unmooia  has  a  greater  affinity  for  that  body 
than  toe  the  other  impurities.  It  ia  only  necc^uy. 
they  say,  to  keep  the  gas  long  in  coDtact  with  ^ 
liquor,  and  all  the  carbonic  acid  will  ba  ramovtd. 
If  it  were  poedbls  economically  to  wcoTer  frss 
anunonia  from  gas-liqnor  the  neooaaazy  nni^Mtrf 
times,  Bod  to  nse  it  in  thit  mannor  for  wiihingths 
gas,  no  doubt  the  whole  proceaa  might  be  sldt 
complete  without  the  um  of  any  alkali  other  flisa 


In  unwaahed  gas,  from  good  gai-coal,  then  tn 
be  found  per  oabic  foot— 
1-7  Grain  amnooia, 
1-1'   Graias  carbonic  acid,  and 
1 1 '   Grains  nilphuretted  hydrogen. 
Supposing  that  the  whole  of  tha  ammoni 
employed  in  removing  carbonic  acid,  and  tl 
(XU,)i  CO)  beformed  (a  nippo«itian  not  liL      _ 
be  realiMd,  and  quite  OBSupportad  by  any  auQ* 
of  gas-liqnor}  th^a  would  ba  by  tha  dmpleinMa 
ol  washing,  41  grains  of  carbonic  aeid  ^"■^—•^ 


M  about  one-third  of  tha  totalqm- 


from  thens, 

ti^.    This  is 

by  anything  that  occurs  in  iBBctioa. 

Aetnally  about  two  grains  of  oarbonie  add  «jft 
'5  gialn  nlphuretted  hydragan  aza  KHOid 
from  tha  gas  la  eombinatiaBi  with  tha  ammoanrf 
the  gas-Iiqnor.     This  liqnor  is  Teay  Tariabli  ta 

•— 'x-xi.    Tha  followmg  aanJyiia — ainnc  At 

combined  with  carbomc  acMaad  id- 

I^aretted  hydrogsD  ia  eranu  nar  lOOenktB-M 
pereentagea  it  the  ^edlo  pa-nty  of  thaliqaiat) 
■lanmed  at  1,000 — may  ba  mtttming  : — 

Catbenioacid.    Sul^^^^ 
arma,peilOOocGimB.parlOOcc.  GrmspvIMw 
f.ll  1-35  ^3S 


6.01 


3-91 
713 


■ii 


ronld  be  fair  work:  it  struck 

that  my  dial  must  be  doing  remarkably  well,  being 
- --  -^--     -  ,  .Vjlimsbattsrthan"  Watchmaker's,"  in  the  query 

'      '  ^  *r?  *'™    alluded  to. 

^  "'i^      "'5       I  mat  to  work  a  number  of  dials  off  the  same 

^w  ^.Mutv^   n»torcloek,aadwonldbegUdifsomekindcorre- 

■^  **j*-^ '  .•**■    stnndent     "cunning"     in     electrical    matters, 

r.'.^  sjTMtmg    ^,^,jj  tell  me  if  it  would  be  better  to  use  one  wire 

,?"*   j;   ■ ''^'    nonlng  from  dial  to  dial  throughout  the  series,  or 

a-j      .  .^  ,&«    ^^  ^^  ,  separate  wire  lo  each  dial.  Some  of  them 

w-.ll  b«  ata  distance  of  several  hundred  yards  from 

tt*  zi'Arii  il'j^.  Nora  Scotlan, 

Sept.  :i'-i-  

OX  THE  PUBtnCATIOH  OF  COAZi-OAS. 

■<■:■•  Mi'-i.VwiJJ.  90.) 

■„!  73=  f-.-i:;;7j-:ii  &f  fCiii-GAJ. 

".'fJ:':.'~-7iiT.tn'.  itsfi  towards  the  p-.iri£catiaa 

f 'x«.-f*si>:ta  v.-f^eaiationof  tar  hydrocarbon 

•'i  w.-.i  isAlj-ii-riivi  rarb-.B  in  snfpunsi^n;.  and 

__  -jit  in  this  einntry 
.■nl  'A  ti,  tar.  Tie  gas. 
■//■  T  .  i^^ii-j  mi-sicl  its 

TMtiitrasisriigilspiSBaee 

v-.p.  *.£*  wast^^  apj'irans.   aal   fven   the 

aiaM   ^Tsr.vs.  v!  ^iA  tar  a^i  tls^r.'L^g '.I  the  gas  should 


There  are  small  quantitiea  of  ammonium,  snlrto- 
ferro-  and  fem-cyaoide  found  in  (caa-liqiai,  W 
their  successful  working  Dp  into  saleabls  fcDOd' 
has  not  yet  been  eflected. 

Dir  PuKmcuTOK. 
Thera  are  now  in  the  washed  gM  12  nsiai^ 
mic  acid  and  10-'i  graina  nilphnrettMBydnii^ 
..iLh  about  -4  to  -b  grain  of  s^nhur  as  cartxa  £■ 
sulphide  to  beiaaoTed.  For  ua  Snt-nsaslk 
purity,  caldc  hrdiate  is  used,  for  tks  mmI 
hydialed  fmie  'oiids,  and  tor  Oe  Bmd  aM 
Balphrdrnte,  nepared  by  satnratiBg  eaUt  ^fA* 
with  the  suliihnTsttsd  hydiog^  in  tlu  pt.  O* 

CaHiO,  T  -2H,S  > 

CaH,S,  ~  2HiO. 

For  the  tcocea  purifying  Tiila  u*  nsd.  ItM 

with  tien  of  Men*,  osi  whidi  ai 

-onals.    nese  ttmsIs. 

renOta,  ahaald  ba  esght   i 

poaed  in  f  oar  pain.  Ead  pair  is  so  eosmactsd  Witt  I 
valves  that  eather  vnael  may  be  worfeed  fini  k  I 
alooBors^aatdr.    Tbade^iliof  a   '    '  "     "' 


^nrettad  hydrogen  Mcalne  foot.  "^Sakfit 
of  puriflcis  IS  for  carbonic  acsd.  the  ser  fiiil  r***  Iw 
i^  bulk  of  the  salpburetted  hvdnnn,  Am^I 
pair  for  carbon  disnbihid*.  and  tetania  Mbft* 
the  last  trace  of  sul^nrened  liiiliiigwi 

There  an.  howenr.  Ore*  iB^jUla  poJHw^  d 

which  the  aeMsd  is  irlected  fur  R^seralinneMa 

Irt  psir.     iid  |«r.  bd  pair.       IfiiMk- 

<t.    Oiile  lime  UmeeolTUde      UM- 

~  "  L^aentaUda     Iia>- 

OsUa  Um. 


■MQLIBH  KBOHAmO  AHD  WOHU)  OF  SOmilGB:  Ho.  868. 


h.<ii(  ■!>  >if  tlinm 
.'>■  r<iT  ■  trauKb  at  Uut 
III!  iii«||ii<>li  rnriilTD,  tlin ' 
.V.o  n-::  <><  iiit.i  KTKij  )iitrl  «t  lh<i  lirui-'liut, 
-'    '      '  "lui  (tlio  rakcji  oti 

-  „ IN  >rraui{i.i|  i>iit 

li  .'iliiT  ill  It  kiiiil  iif  niiinl,  lint  take 

\:::i    ItK    kwii     liii |    ililnt,    WW'iIkI     lUftkiuK 

-.^'1  Itiii*.  my,  [ill.  Hiiny  friim  lint,  ui'l  SO  '•!• 
\  llia  tUliiT  t«r.<,  mi  that  nmry  bit  ul  tbn  dmit  is 
ntl  III  oiw  rrvxlnlimi)  :  tlia  iron  flMriod  rirnr  in 
D  vHvyl  I'lT  hf  litiwIiFi  roUtinR  In  tbq  oppoait* 


«t  111':  pnin;.ia;-iUtiw  knotlicr  qnMtion  Mmn  in- 
(.'udcr  tk>!  wmpnwiD  due  to  foreiBf  thi  ntar  to 

-  .  ■..._■..     .1  ..;_:_    ^  i^j  ^u^]|J  (jg  com- 


t-  '■-.:*'IIJ.-I  i>T.  I'T  imrlJi't 
.V  '..■  I  tMiii  <■!  miKiK'ta  iiiti 


-_.      saldbe, 


l)l*M  brukh* 

*h.-uUl  t'o  |iliMV(l  nt  n  pnint  iiiinK'liatclj  htV. 
r«kn  |ji>  iiiiHiii  ' "■-  ' ■"— '  -  "^ — 


tbn    btMI-dlut,  A  box    iMiDK 

it  Dm  iMtl  of  ir-^D  and  ir-.n- 
diiDiif  HTe  RMri'iit  iiili)  it.  It  I  have  not  m^U  kll 
cImt.  Ii'I  iiii>  kTiiiw,  anil  I  will  t':ail  dcmwiogt  il 
u<vr»>n'.— W.  •).   LAMCA.'jTKn. 

41i;;'' I  —  Opor*-(MM»e».  — Till  bjiik  tjj 
njcr  li>  i*  a  jn|iiiii,  noil  ratbvr  trcubUj.m-  Xr,  dj. 
udIo*  b  lot,  of  tiling!  are  doue  at  on'^.  It  i> 
altiJfivIliiY  n  procim  out  of  ttu  reach  of  anj 
atnalf  ur.  Yuu  cuti  use  gliie  to  taiten  the  iHthei 
lu  brati,  tho  two  thiD|;B  csiential  L«ttig  reij  belt 
glue  and  a  roui;lmi'u  on  biais.  CJeauallj  a  lir 
n:ratcLe»  ou  tho  biHSS  wlII  be  suftiriml  to  make 
the  glue  bold  firralj.— W.  J.  LiiCA^TTE. 

[l4ti:iG.1— Stalnlnir  'Wlilto  Pine  Floors. —I 
hare  jiut  returued  Irum  that  city  of  ■pleaJuur  you 
refer  to,  and  every  tima  I  eo  there  I  am  struck 
with  the  beautiful  poliali  one  always  liadi  upon  the 
fi'ld  floon.  At  Yenaillei  the  ttoon  cvvcr  i£e[a 
to  ohaoge.  There  is  the  same  danger  of  brtak- 
ing  ouu'g  ucck  bv  the  leait  attempt  at 
hurrjiiij;,  but  thcru  is  >omcthii]e  nice  about 
thcas  poliihed  floon  ;  it  remiuds  one  that  to  ki-ep 
a  clean  cotisciouco  muy  bo  ai  much  troubla  aa  tho 
daily  or  woekly  polish  of  the  tl^on :  the  rubbing 
out  of  diity,  uusly  marks,  and  the  proieuting  agaiu 
of  a  elcau  imoi^th  polished  luifare.  menrly  to  be 
daubed  OTor  acuiu  by  the  tint  clodhopper  who  Lai 
(orsottcu  to  wijHi  bin  boot*  or  to  leave  the  out«ide 
dirruutsido.  Hut  Ihii  nicvuMS,  this  tieshncu,  is 
tlio  result  III  hard  work,  {[aan  p.-inh«i  week  by 
WB«k— a  tuixturii,  vou  kuow,  of  beesw. 
albow-nroiiH'.    All  thii 


of  tL«  J 

»t*rM  It  tho  ait-««Bfl,  yet 
the  prf?*3i«  ',f  the  water  that  it  ii  ^uoed  to 
•Kr.iip;  but  a  >ma:i  portion  of  its  capuity.  Sadk 
mi^ht.  u.d  woqM  be.  the  case  in  hiah  piMSnre, 
':u*  tr>  dflivnin;  the  water  to  a  great  height,  or  il: 
mixi.i  b«  aUo  due  to  tba  air  being  forced  out 
thr'.a^h  3  :4k>««.  In  that  case,  whan  the  air  was 
all  ei[«Ued.  the  air-veesel  no  longer  bod  an; 
'js»(ul  put  in  relati'.n  to  the  water-pipe.  In  the 
case  cf  aa  air-veHel  on  tlie  footion  o(  a  pipe, 
■lith  wrjol'i  not  occur,  »  the  wat*r,in  thepresenc* 
A  a  partiil  vujum,  would  give  up  a  portion  of 
ths  a:r  it  cont^  ni.  and,  in  that  way,  would  cause 
th?  air-Tei»l  m  apjesr  always  empty.  Hence, 
U  the  air-vesiel  is  on  the  suction  of  a  pump,  the 
air  in  it  is  not,  as  in  the  other  case,  oompnued, 
but  it  is  very  much  larefisd  or  attennatad:  and, 
consequenllr,  if  the  water  could  flow  in  at 
atmosphere -pressure,  it  would  almost  All  it 
wii)i  water.  I  trust,  tharetore.  you  will  now  see 
that  an  aii-veuel  can  be  applied  equally  well  to 
both  tha  suction  and  delivery  of  a  puaip,  and  that  i 
it  promotes  a  steady  and  continuous  flow  on  either.  I 
These  are  a  few  remarks  on  the  eabject.  But ' 
anything  further,  if  you  ask,  1  will  feal  a  pleaanre  ! 
in  answering,  aa  the  wish  of  the  Editor  as  well  aa 
mpelt  is.  I  know,  to  assist  those  who  sesk  informa- 
tion.— SusLtoui. 

[-MtiiH.]— Klactric  UshtinK.— The  uallHt 
machine  will  cost  you  £tiO  to  £7U,  and  would  t«- 
quin  a  steady  two-hone,  or  better,  three-hone,  to 
work  it  as  it  should  work.  It  you  have  watar- 
power,  you  cin  theu  do  without  angiD^  but  1  am 
afraid  you  will  have  difllcultieaat  Hyderabad.  It 
seemsapity  yr- *  --*  — ' — 


tin. ;  bnt  it  wonld  be  mvA  batter  to  pu^a  m 
aohiomatii]  lens.  Yon  ean  luve  UM  now  nootat 
with  flange,  oap,  and  aliding-toba,  ftnSa.:  thill 
have  phwed  within  tha  raach  of  every  amateu. 
and  it  haa  been  one  of  my  greatest  pleasues,  as 
any  I  have  ever  ezperianeed,  to  have  hsei 


aUe  to  inpplv  batwasn  60O  and  700 
a  photognpnia ' —    -' — '- 


B  appuratni,   simple  and  eSsctiie. 


ia  imposeibla  for  me  to 
oor  readtaa  who  are  now  einateor  pbols- 
graphen,  from  whom  so  many  lettei*  of 
thanks  have  reached  me.  I  can  osIt  1(11 
them  that  I  shall  always  Btrive,  as  I  have  done  Is 
the  past,  to  help  those  who  ara  not  perhaps  m 
blessed  aa  their  neighbonis  with  the 


acqniro  philosopbkal  appantti 

that  if  any  raidar  snonid  iriali    . . 

qneitlou*  by  letter  which  would  ba  of 


wonld  alaiBf 


■gtor 


whouri 


Lo. 


_  ...  _  .1  really  fiua  when  people 

and    do   it   without  a  erumble. 

.19    pii'turi<  and  theu  mitin  ~' 

nn-riii with  ibe  llooriiiK  outsi.le  I 

ii|TD|[atailirawlthuiiil>er,  sinuiB,  togwixid. 


auylbliijiymi  likfl'  (iiivi>duni>,(ionufiirovet-  Aeup 
(if  milk  ujiw't  iimiii  il,  fimt*  of -well,  nevw  miud 
thi<  rmt,  Imt  l(  y.m  w.raW  havoyour  »sna*  clean. 
fit'iJi,  aiiil  wbiiriiiiiinii  rrlurinhn'  i>ne  tbni):— the 
inu>-b  cleaniDK  M  yiniT    — '- 


■  HI- 

.T  wa*  ■■ Ibiiitt  lik»  hii  llo'm  -irriiiiy,  dirty, 

1 f  tlin].!.-.!.      \V..I.  I.AX.\MTKU. 

■rii..  w-ll  till  11  la  lihii  milk,  MilMitlhi  and 

l,n  ,  1.....  W.1. 1.  lotviiiK  all  ■I'.llin.-Iil.     Into  lh.> 

all'l.>  l>l 

l/',,-,.>   i,„ I  Ihin  w>.iil.i  ■■■«■• 

/,„  ,  ;    „,„|  ,',,, ,  I ^  II ,|im>i.  r.-.l.  .111.1 

!  I,'.!'.'"l'r  '.',''.itSi'i.''i''"  "tiV  •••■•  """■'  ■■'' 
, .,,„     I  ,„ ,»iB>l  li  will.  tl...  tsM" 

.,11,    l....,.l I    I I....,'s'-:ile»ii.,"  iili.l 

I'^Vmi'i  ,i,''i'i'.','."i.'"iM."-i  .liti.""!!!'' I"  I"".  •"  ^1'"' 

'!!«*  ll'       II.  '(.»  .-«"<■(    <1»"    "(r-VlMISBl  f"U  SWl 


blem  would    be    solved.     I    liked     the  

much  as  any  machine  I   saw  in   Paris,  although  I 
must  say  I  was  delighted  with  Sieii 
They  worked  much  better  than  I 


lumps  Wijuld  suit  you.  Tho  Brush  is  pretty  and 
brillimt.  Lo  Sjleil  is  a  buautifulty  mellow ^iebt, 
but  umU<is  for  your  purposo.— W.  J.  LAncineR. 
[((ikjj.l^areanhoiuea.— The  best  angle  for 
the  root  il  3(1'.  I  wonld  reoommaud  you  to  read  a 
short  manual  on  greenhousei.  price  Gd.,  published 
^  tho  olEce  of  tlM  J-ii.ii-11  of  llaHitidtare,  17L, 
FIret-stiwt,  London,  which  contains  mncta  nsefnl 
iufunnatiun  on  their  coustmctiou  and  managa- 

[4«l.l',l.l— Aatronomioal.— On  re-peruiing  the 
•ecunil  query  on  the  above,  I  am  inclined  to  thiok 
bad  weath.^  lUiiy  have  iocreaaed  the  original  diffi- 
cultie*  experienced.  I  do  not  know  the  querist's 
whereabouts:  but,  until  quite^ecentty,  the  wretched 
WMtlier  has  almost  entirely  preclnded  the  poi- 

iH.,^»...  W  the  following  :— "The  image 

eiiiiuul*,  not  into  a  circle,  but  a  aqnare,  apparently 
the  lumitHiu*  image  of  a  prism."  I  must  caitainly 
riuitmn  my  iiiulHlily  to  understand  such  an  extra- 
— 1.....»  Vrmk  as  the  above.  In  a  slendy  air,  start 
It  magnitude,  as,    for  instance,    Vega, 


i„«.  u». 

Illti71.|  P»<nchlnK  KaoWna.— Being  in- 
|i.r<»lnl  III  this  ■iiiery,  I  b^B  to  tell  our  kmd 
s.riiwkm.luiit  "  I..  t\  11."  thiit  I  don't  fulW  under- 
■Iniullii*  rirlaiiation.  Would  •■  L.  C.  D."  kindly 
•l.li^.>  Willi  I'liili.'iiUr*,  with  a  sketch,  showing 
iHHiiii,.!!  aud  I'oiuiMtion  of  groove  and  cam.  as  he 
.■.I'lik-i  iih.i  potiliou  uf  luTur  on  the  elide.— A 
*'i.i  Nil'  Suirii. 

IIHW.M  Kularttomonts  of  Photoin«pliB.— 
n-  ..Illy  way  y..i.  .an  d..  thie  is  by  hating  the 
1  ll  V  111  Inmt  •>(  txiidausan  uf  a  lantern,  and 
itnliwilh  tim  ..bjeft-lriis  focus  it  on  U"o  screen. 
Clin  iirr<iiiK<'i"<'"<  '•"  **>"  purpose  is  called  an 
.idieniP-i-r.^  but  ia  never  iiatiatacfory,  esf|eoial  y 
?.'."  iHlViilinK  fr..iii.  for  nnles.  (ho  card  «  held 
...■■llyiM-niMidiriilar  to  ohjiii-t-leii*,  the  penpac- 
iv-  ,.r  in...l..lliii«  will  h..  unlnin.  A  thousand 
iiiiiu  li.'tli.r  III  haw  n  trnnaiiarouey,  and  work 
ri.,i.i  tills:  l.iit.  i>f  muriw,  fi*  second-  or  third. 


latn  tunlunni  It  M  iw't  •"  mw 
1..  llmlifii." —W.  J.  liscam 


)  paint  "  boe 


|H(,H.|~LBna«B.— To  Mil.  T^WCiSiM. - 
N..itl..,r  i.f  thii  liiiiRiM  yon  have  would  toake  a  latis- 
f*.  v  .b.'t..  lens;  i.<a  with  tho  one  Sin.  focuj 
ati.l  lilt  dlaiii..nioiint«lliiatobollin.long,w.th 
n  .liaphragm  111  front  Jin.  diam.,  you  would  ha  aU^ 
nfler  a  trial  or  two.  U>  B*  »  »»«""  «"«  ■""•  "T , 


,  :o  ba  good  anowh  to  da  at 
through  our  pages.  I  am  always  plea  sea  to  tatPK 
everybody;  but  it  is  impotsibla  for  ma  townb 
such  full  answenparpostai  Icaado  to  onrpsoa 
I  odd  this,  to  that  any  reader  who  nigbt  ban  Ml 
a  short  answer  from  me  will  not  ba  detailed  IM» 


form  ''  P."  that  the  pump  did 
air  through  the  blait-holea,  they  twing  Wellvifa 
water  I  and,  betides,  tha  paeuliaf  noisa  wbMt 
pumu  IS  drawing  air  was  not  heard.    I  notiesdT. 
Wyatt's  reply  to  this :  bnt  I  oaanot  fiiiak  with  k^ 
that  it  is  tight  to  compare  a  fiuid  witli  a  triliil  ^ 
iron  or  wood — and,  moat  oertainly,  in  a  soetio^* 
pump   the   simile   does   not  bold  good,  for  ^^ 
Wyatt  mutt  know  that  water ^raMaa  equally  ii^  ^ 
diroctioni ;  and  it  ii  beyond  diapnta  that,  ^b^^Z 
of  a  good  suction- pomp,  water  can  be  easJyl^S^ 
27tt.  vertical  height ;    and  that,  in  worku^f^ 
pump,  tha  watar, at  saiji  ttroka,  somas  to  a >^^lS 
leat  in  ths  pipes,  and  than  tnddenly  it  is  p»-^^T" 
rwd  motion  again,  and  that  no  Taeonmis         J 
ana  no  air-vasscl  is  required,  and  I  do  no^^    " 
themi*  in  this  oase.    For  the  following  M*i^^^^ 
^on  take,  sajr,  a  halt-cwt  and  bang  it  on.  '■^^^lU 
It  called  a  spiral  spnng  of  infHirisnf  tlisniiHl      T  _a 
be  but  hall-eitsnded  by  the  wei^ ;  —--71311 
wnght  attach  a  piece  of  abiny,  and,  ta^^^^y 
■trioE  in  his  hand,  move  the  wewht  up  an^      _^TL. 
snd  It  wilt  baaeen  how  small  is  the  power  c-       J3 
to  move  the  weight  from  a  state  of  rest.  i^gj^ 

he  likes,  try  the  some  experiment,  bnt  a^^^^^  L 


by theweightof thsatmosphere.  Oneonii_ia 
I  think  the  pump  wonld  be  liable  to  pnc^H 
good  portloD  of  the  ail  from  his  aii-vesBsK^.  , 
undcntand  the  nso  and  value  of  the  ^^ui.,Sm,_ 
nhsn  applied  to  the  daliwtiy-vifeol tUt^c^ct£  f 
pump ;  but  I  think  W.  Wvatt  must  admaC  £ix  f 
action  is  quite  dilTenmt  when  fixed  to  tha  Wb-  /  ' 
pipe.  If  i  bad  it  in  my  power  I  would  «ih,  p- ' 
bal  withanair-TesselassaggeatedbyW.  Wftit-,-- 
ttut  at  I  cannot  do  so  now,  would  some  othfliiis  F  .: % 
practical  correspondents  say  what  tluy  tiitkt 
air-vessels  being  put  on  to  tha  suctioo-;^  if  t 
aommon  well-pomp  ?— WoBxnro  To«. 

[44696.]— Mloroaoapta.— Yon  can  «ita  ■ 
idditioD  easily  to  yoni  mioroaoopa,  with  sMfM 
wo  make  both  original  akatdMt  from  a^iAl 
Che  stage,  and  also  enlarge  those  r*"^-'—  ^~ 


microscope  should    be    horizontal,    tha   al*  r 
Lncida  at  an  angle  of  4o'  to  eyepiaoa,  andsM  r 
at  cardboard  or  drawing-pap«  pumed  to  ths^lk  F 
U)   receive   the    drawii^.    This,    no  dontitfJN  E, ' 
lave     already    got ;     if  not,    flt    it    np.    IM».  Vl 
■o    enlarge    your    drawing,    you    mmt  ittai  f ',' 
'.he    glass    and    its    frame    to    a   stand.    Tki 
drawuig    already    done    should    ba    put  b  s 
rertiealpoeition  directly  in  front  of  your  fees  eks 
looking  in  front  of  yon;  the  paper  or  cs  "    -* 

tor  diagnm  should  ba  upon  the  table,  i 

but  little  trouble  you  can  enlarge  two  diansInK 
and  by  having  a  taw  ^flenmt-toiMit  eonvei  Ifaw 
between  oriifinat  drawing  and  glass  yon  can  enltzp 
lour  to  six  diameters,  or  even  more  tban  this.  Y« 
eaa  only  use  one  eye  to  enlaiga  with,  but  yoa  vS 
toon  fiH  in  when  yon  once  get  used  to  the  aiiiut- 
ment.  Of  oonne  yon  can  do  the  same  Usasl 
snlarging  with  a  pentagiapb,  bnt  Oe  laltirail 
be  a  moch  more  tedioat  way  of  going  to  wo^  I 
should  add  that  the  drawing  to  be  anlnged  b« 
ihoold  he  brilliantly  iUnminalad,  and  at  modi  tt 
posoble  of  the  light  screanad  from  the  eye  wt«tl 

ITork.— >V.  J.  LjL!IC1«TKB. 

[1469S.]— HoToltr-— O-   I^w    asks   how  Bt 

rteam-whistleatobatnnair  Tba  nlteh  or  tnaa  rf 
a  steam-whistle  depsmds  ^on  tteOapth  of  thsM 
portion  and  lesigth  of  the  "'"—t  of  ab  wBtsbm 


i«.  7,  \W\. 


iwQiagH  moHAino  aito  •wobu?  of  80imro» :  wo.  «g8. 


I8U.]— DtTlslon  Plate,  fto.— DiTiaim  plate 
M  outiad  in  a  collar  in  front  of  tlio  lockfng 
'Of  the  back  gear  ot  yoni  Uthe.  Man;  ore 
'&tt«(l.  It  deneada,  at  courie,  on  the  ipue 
Nm  tbe  muidiP  gear-wheol.  and  the  hand- 
k;  bat  Uiu  is  geoerallf  auHideat.  Lot  me 
'(he  distuica  betvoeu.  I  will  sand  joa  d 
th  of  tbe  oecenatj  arraugBmont.  Tbe  roasan 
•ome  email  laia  of  &mateai  make  toil  to 
Km  than  churn  up  the  air,  in  that  thej  are 
nleaigned.  FrequQctly  I  bave  oven  aeon  them 
B  the  reverse  way,  whilst  tbe  conitructor 
Bredwbere  Che  denes  theaiF  went  to.  ai  there 
none  emitted  from  the  ddivec?.  Thore  are 
such  fail  from  the  improper  shape  of  the 
I  of  tbe  fan-K-hwl,  as  also  from  eiceeiiTe 
■Me,  due  to  tbe  case  hcini;  out  of  abapa,  cr 
iwe  in  eanatcuction.  A  fan  ia  a  most  eaa;r 
toconitruct — that  is  if  the  constructor  knows 
boeiptea  inrolred,  and  how  Co  apply  them. — 

39.]— Bleotrlcal  Contaot,  Uotor,  &o.~ 
abt  our  valoed  friend,  Ur.  Lancuter,  will 
Fnll;  to  tbia.  But,  in  the  interim,  I  would 
■  Bay  that,  allboogh  nickel  migW  ooswer  ' 
impecta.  still,  under  the  iDlTueni^e  of  t 
<m1  apark,  I  havs  but  little  doubt  it  would 
rail.  Even  platinum,  after  aome  time  " 
be  no  friction  ou  the  contact,  becomea 
d  with  a  BOmelhiog  th»t  may   be    termed 

1  lliiiik.  It  I  wore  going  to  deaign  auch  ai 
1^  I  ahould  prefer  a  Trouvc  motor.  The  ou' 
I  at  page  lii  would  not  be  auything  lilci 
r  WiODgb.     If  Mr.  Lancaster,    from   proaa  cf 

nattera,  is  unable  Co  reply,  again  diaw  my 
Ion,  and  I  will  help  you.  But,  at  tbapreaen^ 
«allr  too  much  engaiced  to  be  able  to  do  both 
Mor  and  youths  justice  I  could  deai 
irant  of  time. — Strai^usr. 

i«0.]— Swan'a    Electric    Uffhts.  - 

.  leqnire  about  10  of  oidinaiy  quart  Bi 

>  a  good  ateady  light.  Of  the  aquare  celta 
SO  would  do.    See  adTertisement.— Oeo.  Q-. 

HI,]— VloUn -making. —The  reason  why  a 
would  fail,  haTiug  a  ^in.  alit  down  the  ii^d- 
!  it*  aoundbDard  or  breast,  ia  because  the 
I  would  tie  the  tvo  halvea  together  by  the 
ot  the  itriDga,  as  completely  aa  thoagh 
1 — that  ii  without  a  soundpoit- and  not  much 
with  a  aaDndpoat.  A  tree  edge  or  freo  reed 
biaTe  ita  motion  directed  from  a  centre,  and 
B  free  ta  act,  oielse  tbe  eotrnd  ia  muled.— 

144.]— Seed  Orsaii.- As  "Bombardon" 
t  tlu)  back  Tolumea  except  23  and  24,  he  will 
ia  aoalas  he  InqniiKa  lar  on  p.  3B9,  Vol. 
■■dp.  686,  Vol.  XX.;  and  aa  Co  the  lengtli 
B«,  take  two-tbirdt  the  length  of  vibraCmg 
nof  leed  tot  the  reid  aperture,  and  one- 
for  tbe  pallet  aperture  (the  lattoi  on  the 
■itioo  tfiat  (here  ie  only  one  leed  to  a 
■I).  On  p.  53(i,  Vol.  XX.,  there  is  an  illua- 
n  of  a  pan  for  2^  rowa  ot  reeds,  which, 
Um  MMea  there  given,  may,  perhapa,  anit 
«anenondant ;  bat  it  ia  doubcfnl,  becausi' 
I  alraaay  aaid  that  he  cannot ' '  gel  aatisfactory 
oatloti  oat  of  hi>  back  volumes,  and  lUao 
Mhaappeantoirant  tomako  an  alTairthat 
tld  hope  no  one  but  himulf  will  waate  time 
ttempbng.  HaimoDium  reeda  muat  be 
id  down  aeverely  to  adapt  them  for  tbe  sue- 
xtncipic,  and  then  tbe;  wi    '    ' 


odd  to  the  value  and  beauty  of  tooe  of  the  ioatru- 
ment.  It  ' '  Bombardon ' '  desire*  to  know  tbe 
dimenaiODi  of  the  varloai  tubea  and  how  to  attaoh 
the  octave -conpler,  I  ahall  be  most  happy  to  anpply 
him  with  all  the  necenary  information.  I  have  a 
beautiful  iosCrunieDC  at  home  with  the  following 
artaneement  of  atopa  :  — TrE'ble  etops  :  duldana, 
flate,kalophon.  and  principal  forte;  also  a  tremola 
acting  on  all  the  stops  of  the  treble  portion  from 
middle  C.  The  kalophon  is  a  solo  stop  of  a  oeleate 
character,  but  only  producing  a  slow  wave.  The 
Stops  of  the  bass  portion  are  diapason,  prin- 
cipal, sab -bass,  and  diapason  torte.  The 
octave -coupler  is  a  machamual  stop  which,  when 
drawn,  doubles  the  power  ot  the  inatruraent  with, 
out  nooeesiCatinB  an  iaorease  in  the  number  ol 
vibrntora.  If  "  Bombardon"  will  make  an  instru. 
like  the  'one  I  have  partly  described,  bo  will 


Eiohaoge  do  not  enooi 


luiage  thii 
e  slock  E 


reed-or^ni 

he  will  decide  to  makelt 
with  all  the  information  requiiei 


electrical  poml 
of  theotdrodi 


3,  v'^.'x.XxSl, 
m  ihould  ni 


a  reed:  and  as  to  puCCing  them  on 
la  aa  "Bombardon''  has  made,  the 
nnild  astcniah  an  approntice.  Don't  have 
laaonels  at  all  ia  good  advice  in  such  a  case, 
■tainlv  ordinarv reeds  are  not  "improved  any 
"  though,  ai  I  pointed  out 
10  reason  why  a 
.<n  t3:iat  principle. 
ply  ask,  cui  bono  1  AC  the  place  Just  men- 
L  I]ia  vary  same  idea  aa  "  Bombardon  "  baa, 
(hoped,  aettled.  Ha  most  have  diviaiona  in 
lannele,  or  do  channels  at  all.  I  should  like 
Qw  where  "Bombardon"  got  his  idea  from, 
•  certainly  never  learnt  it  out  ot  hie  back 
M).— San,  Byuei. 

BM.]— Beed  Orran.  — Channels  are  not 
c«d  f or  a  Teed-ornn  constructed  on  the  soc- 
arindple.  My  advice  to  "Bombardon"  is 
SispoDse  with  channels  and  procure  a  tube- 
.  for  the  required  munbtir  of  vibratora. 
lary  harmonium  recda  will  not  do  for  this,  as 
m  required  to  elide  in  the  gioovea  aituated 
a  bottma  pwt  of  each  tube  or  cell.  The 
ieu  ogan  inotioa-reGda  can  bo  ebtuned 
aBTiMpMtabla  instrument  dealer.  "Bom- 
a'*  Is  making  his  instrument  with  %  aeta. 
dditioaaf  a  sub-basa  coniiatinK  of  13  notes 
I.  tone  and  the  oclaye  coupler  would  greatly 


latisf  action, 
I  will  f  urniah  bim 

, d  in  as  brief  a  way 

possible.— G.  Fetbb,  Swansea, 
[44S4(i.]— Old  Zinc  Battery  RoOs.— It  is,  I 
think,  the  mercury  in  the  old  rods  that  oauaea  it  to 
iry  brittle.     It  is  an  advantage  from  an 
--■-'  -'  view,  Fol  should  retain  as  much 

._ recoating  aspoaeible,  naing  them 

carelnlly.  The  remedy  is,  nse  3  parts  old  rods,  " 
part  new  zinc. — An  AasociiTE  of  tub  Societt  o 
TKLEaaAm  Ekgixeebs. 

[11846.1- Old  Zlao  BatterylBoda.— It  appears 
to  me  that  you  have  not  removed  the  dross 
sufficiently  well.  It  must  be  remembered  that  a 
very  great  proportion  of  the  zinc  iaaffectedby  the 
electro -chemical  action.  My  advice  ia  to  melt  it 
again,  and  if  necessary,  even  then  again.  Yon  will 
doubtless  Snd  a  lot  of  foreign  matter  each  time, 
aud  a  very  small  quantity  ia  aufficienC  to  materially 
affect  the  molecular  arrangement.  It  the  roda  are 
from  an  ordmary  Daniel!  of  the  Govemmant  fornii, 
that  is,  un amalgamated,  it  ia  very  advantageous  to 
throw  into  tbe  pot  a  little  amalgamated  zinc.  It, 
again,  it  is  desired  to  nse  the  newly  made  Kino  for 
such  a  battery  as  the  Giove.  Bunsen,  or  Fullar, 
properly  performed  amalgamation  will  nullify  any 
datetaiioua  eSecta  that  might  arise  from  bad  metal. 

-3.a.o. 

[41R18  ]  —  Ohemioal  DuroBlan  of  (Haea  — 
Dlsaoaiatlon.— Siooe  tbe  rate  of  difTuaion  ot  a 
gaa  dependa  upon  itsdenatty,  and  a>  gases  expand 
when  heated,  it  follows  that  the  diffusion  will  be 
altered  by  rise  in  temperature.  The  diffusion  of  a 
gaa  ia  inveracly  proportional  Co  the  aquare  root  of 
its  density— in  other  words.  Che  liabter  the  gas  the 
more  rsindly  it  will  diffuse.  If  tbe  densities 
*  '  '      rfi  and  i/„  they  will  diflose  in  tbe 


I 


I 


proportion  -  ■  ^^  .  Oiygen  is  aiiteen  times 
as  heavy  aa  hydrogen,  and  the  latter  gaa  tberefoTe 
diffnsaa  four  times  as  fast  as  the  former.  I  know 
otno  separate  work  on  diasociatioD  ;  the  subject 
can  be  got  up  only  from  tbe  best  textbooks  on 
Chemistry.  It  the  querist  can  read  German,  he 
might  witb  advantage  read  up  the  portion  of 
Lothar  Meyer's  "  Modeme  Cbemie,"  wbiab  treats 
ofthesubject.- B.  S.;. 

[41819.] -lUUtnr  Plonr.— It  is  possible,  bat 
lot  adviaable,  to  do  Ibis  by  a  worm.  The  beat 
ilan  is  to  elecatc  with  belt  and  cupa  it  the  lift  is 
'erticot :  but  if  the  trunka  for  belting  could  be 
node  aloping,  then  ordinary  webbing  with  wood 
cbogs  fastened  ou  it  would  answer  the  purpose,  at 
■      ■  third  tbe  cost  ot  the  belt  and  bu'-' 

at.      Shall  l>i  glad  to  reply  turtht 
ueoessary. — FLoun.MiiJ.  Millweiuot. 

[llSoO.] — OoolinK  Water  from  Oondenslnv 
Bngdnee. — Yos,  quite  possible.  An  arrangement 
something  on  the  plan  of  the  Waterfall  condonaer 
would  do  all  you  wont  at  the  extra  coat  of  a  very 
aimple  appliance  and  a  fan.  Let  me  know  tke 
capacity  ol  the  reaarvoir,  the  average  quantity  of 


Stock  £xcaAMaa. 

[118S8.]—Optlon»,— My  advice  to  "Tentnoi" 
ia.  Have  nothing  whatever  to  do  with  Stock 
Exchange  a^ecnlationa,  or  he  will  certainly  lose  his 
moaey.  It  ia  gambling,  and  the  motto  is  "Heads 
I  win,  tails  you  lose,"  Only  speculators  dnl  in 
"options,"  of  which  thereare  three  kinds:- 1.  The 
"put  and  call,"  by  which  the  operator  agrees  to 
take  or  to  deliver  stock  at  a  certain  price  on  a 
Sxed  day,  and  tor  which  a  certain  som  of  money  is 
paid  when  the  bargain  is  made,  2.  Tbe  "  pat," 
by  which  the  operator  has  the  option  of  delivering 
a  certain  qnaatity  ol  stock  at  a  certain  price  on  a 
certam  day.  3.  The  "  call,"  by  which  the 
operator  has  the  option  of  claiming  a  certain 
amount  of  stock  at  a  certain  price  on  a  certain 
day.  I  ahould  recommend  "Ventnor"  to  study 
Arthur  Crump's  book  "The  Theory  of  Stock 
Exchange  Speculation,"  published  by  Messrs. 
Longmans,  price  lOi.  5d.,  before  he  commences 
operations.  If  be  then  persists  in  bis  coursel  fear 
he  will  only  have  the  "  optiou  "  of  pocketing  his 
losses.— G.  H.,  Whitby. 

[44861.]—!..  and  N,W.  Hnylnes.- Yon  gave 
dateyourseltofUna,No.  998,  in  "  E.  M."  of  July 
loth,  OS  May,  IS62.  1  am  not  up  in  dates,  but  can 
teU  you  that  Una  is  at  Camcfen,  Tranlham  aC 
Bugby ;  Saddleback,  Phautom,  and  Fbeaaaot  at 
Northampton ;  and  Rowland  Hill  at  Crewe — or 
they  were  Utely.— W-  B.  P. 

[14861.]— L.N.W.  EnglneB.- Yakoob  Ehan, 
April,  1877 :  Whitworth,  Jan.,  1865 ;  Tampire, 
October,  1871;  Una,  October.  I86I:  Trentbam, 
Feb.,  1851 ;  Shark,  Nov.,  1874 ;  aaddlehack.  May, 
1879 ;  Rowland  Hill,  October,  1861 ;  Phantom, 
May,  1877 ;  Petrel,  May,  1879 ;  Pheasant,  May, 
1879.  To  >'  Diomed."— 1  ebonld  like  to  know  the 
wtmhir  of  Yakoob  IGian  :  its  reputed  one  is  869 ; 
but  559  is  a  'goods-eiigine,  which  is,  or  was,  sta- 

c<ned   at    Bmninghsm   a   short    time    ago.  — 

[11865.]— AlT-FreBHOTe  from  Fall  of  Water. 
■Vary  much  depends  on  tbe  ijnestion  whether  you 
have  but  a  moderate  supply  of  water  under  a  good 
pressure,  or  an  abundant  water  supply,  witb  a 
ilight  fait  only.  In  that  case,  a  plan  something 
ike  the  mode  employed  at  tho  old  Catalan  to^es 
VDuld  come  ia  hand^.  It  youhave  good  pressure, 
ihea  ;poo  may  use  a  jet  of  high-preasnre  water  to 
'orce  in  a  larger  bulk  of  air,  similar  to  an  injector. 
The  air,  after  passing  the  throat  of  the  noizle, 
separates,  and  can  then  be  uaed  aa  wanted.  What 
qnantity  would  you  require    ot  air  per  hont? — 


.   the   I 


d  thi 


luld  thenaee  what  size,  &c.,  you  would 

the  cooling  apparatus  tbroogh  which  the  i-  - '  - 

wonld  be  sent  the  Ust  thtug  trafore  being  taki 

the  oondenier  of  the  engine,- SuKuauT. 

[41S57.]-Electrlc  Bngdne.- 

T  a  vibrating  electric   engine   wuuiu    »jui^ 

agnet  ot  101b.  weight  at  least  to  work  to  ac 

[vantage,  and  such  a  magnet  with  a  powerf : 

battery  would  not  be  equal   to  a  2in.    cylinder 

steam-engine ;  the  rocking  arrangemont 

lb]  ooti  enable.     Tho  best  and  most  acienlir 

Sues  with  cranks  are  those  ot  Bouse,  Bouuuu 
Iljortb,  illustrations  of  which  you  will  Ent 
electricity.  Intbeplanyouproi 


ic  electric 


lat  treatiaea  oi 


Quid  b 


latter  if  liie 


Lg  lever  B  C  (page  99)  in  sueb  a  manner 

as  to  be  pulled  downwards  instead  of  horizontally. 
Will  give  yoQ  further  information  if  required.— J. 

SUTOLIFFB. 

V [14868,]— Option!. —The  lese  "Tentoor"  has 
to  do  with  options,  or  any  other  form  of  speeolation, 
the  better  for  him,    'Hio  best  flrma  on  the  Stook 


HSC7.]-OUdlnB.— I  do  not  know  whether  tho 
foIlDwing  method  will  suit  the  qoeriat,  but  it  it 
should,  he  is  welcome  to  it :— Tbe  panel  should 
first  be  well  rubbed  with  fine  aandpapor,  in  order  to 
itain  a  perfectly  smooth  surface.  When  tbepanet 
-.  perfectly  smootbed.  it  ahould  I  hen  be  pruned. 
Then  atterwords  apply  a  coating  ot  bright  red 
good  brush  will  bo  required  for  this,  iu 
'~~  ''le  panel  a  smooth  coating  ot  paint. 

^ghlvdry;  then  aizo  over  with  gold 

,  ind  when  tacky  apply  the  leaf.  When  quite 
dry  the  gilded  panel  can  receive  a  thin  coating  of 
:alourIeBa  vamisb  it  thought  neceaaary.  This 
nethod,  which  is  thorongfaly  reliable,  will  only 
ipply  to  the  wood,  not  to  the  atrained  paper.  Da 
lot  apply  the  paint  too  thick.— Q.  Fbtbb,  Smn* 


der  to  give  ibe  panel 
It  this  thoronghl;  dry 


^ffif'it 


the  revolving  disc  B, 

heating  effect  IS  due  to  induced  e 

produ<^  in  the  disc  by  its  movement  across  the 

lines  of  force  ot  tho  magnet.— B.  So, 

[14878.]- Kloroaooplc.—"  A.  B.  C."  will  find 
Zeiss's  objectives  very  good  for  histological  work, 
aa  their  deffnition  ia  so  very  clear,  and  their  work- 
ing-diatance — at  any  race,  m  the  high  powers— so 
great.  1  have  made  much  use  of  a  l-2Din..  and 
have  found  it  aosior  to  manage,  and  capable  ol 
working  through  thicker  cover-glasa  than  a  dry 
l-8in.  by  Boss.  A  lin.,  I-lin.  or  1-oin.,  and  a 
l-20in.  for  high  power  form  a  good  setter  histolo- 
gical work.  The  binocular  is  to  be  preferred  to 
'ho  monocular  for  low-power  work,  but  it  is  use - 
?sa  for  anything  ovar  a  iiu.  objective,  and  eren 
tiaC  must  be  specially  mounted  m  a  abort  mount 
3r  the  purpose.  If  you  purchase  Zeiaa'a  lensea, 
;e  that  you  have  them  to  suit  your  length  ot  body 
tuba,  as  he  makes  them  either  tor  tho  short  Conti- 
ital  model  or  tbe  usual  lOin.  English  tube.  I 
not  think  they  atand  deep  eyepieces  quite  SO 
well  as  good  English  objoctivaa.- ■THKii.LM. 

888,]- Ii.  N,  W.  BnglnoB.- [7)  Soorpion, 
(97)  Atalanta,  (117)  Tiger,  (2^  Lily,  (723)  Clive, 
(802)  Red  Gauntlet,  (800J  Waverley,  ore  Trevl- 
ibick's,  with  7ft.  Oin.  driving-wheels;  (179) 
Mastodon,  (636)  EmenOd,  are  Webb's  6ft.  tour 


MSBUSR  uaHAina  and  would  m  BanNOBs  no.  us 


m  thia  at  the  (npT 

late,— Cin  anr  ooTTMpondfiit  renminend 
Inte  bT  A.  Collud,  >  nutlce  of  vhleii  I  reul 
■  igo '  !•  thn  flagcrlnic  or  blaa^ny  difficult 
it-ksjed  oidlBUT  G.  F.  I  Cu  the  p<teti  be 
>  if  the  pUnn*  hen  tn* — "--' 


lafeot  in  Pianos.— To  Mr.  Div 


— _ _-  ,— ii  pTublem  ■-.., 

-Old  TiiDHi-t>. 

<".a6  Barfnce  on  Cold  BoUa.— Whn 
"  ~  ~  I  ol  miinB  ■  One  nartusoai  " 
.raedl    We,H  ■  nle,  en*i 
t  la  motiaD,  jmi  Bfte "" 

rf  fine  tnrfiWM  1— W.  Kio 
ElBotro  -  MasnetB.— TV)   Me 

udeiuibed  br  | 

"  to  «d , 

;    Afterlbav 


to  lift  onlb.,  to  drive 
tind  proporUoiutl 


lota  !  and  then  where  eaaneat  lb 
Flnaa  stute  folly  jind  obU^.- 


n  I    I  im  nue  thu  informUion  will  be 
celred  by  many  of  "  oan  "  u  Will  u  by— 

Strala  on  Cntnk-Pln. - Tu  "8i-s- 
II  yuu  obltee  nu  with  fi^rmoU  forialcB' 
n  cdiak^iiliu  7— fT.  H.  B.,  Bridtard. 
■BVBT  of  tha  Vlrst  Ordsr.- 'iVdl  noy 
t  tell  me  bow  ta  Ond  Ibe  pialtian  or  tolmnni 
rlDg'?^A  pluik  It  Mft.  long,  and  [WD  boyi. 

ha  athei  end  dte  ■  nun  wboaa  wnght  it  II 
n  1b  the  poutlon  of  falcrum  eo  tut  tbey 
hum  r— W,  H.  B.,  Biwdfoid. 
L  Ohost  in  tha  Taleaooiia.- Woald 
nspondeiit  '' F.Il.A.e."  UU  nutheiMDH 
■  euro  I    I  mean  K  roaiii  pitch  otllght  like 


9  ud  coupllngi  la  tht  (oUowlug 


Thai. 

to-ljt. 

nooth  u  p»Hib 


dBg  point!  1  h 


D  »t  tott 


-■  and  dellTflry^pipa 
I  ii»iue.  Sitd.  The  dluueta 
bit  or  the  T-Pi«e.  Sid. 
if  delivery  shotud  be  about 
luj.  uuujikfjiK  uiminiibee  to  ^in.  4th,  ^le 
old  pniject  ■  little  ame  tbia  half  naam 
la  niBlJaD,  Thue  are  wnne  polnli,  how- 
ins  been  nnable  to  flud  one,  aod  aboold  be 
I  If  anj  of  yoor  00TT«poDdaDta  woold  ■■■iBC 
net  the  iD]eetar  wOl  wm-k  i 


■rioyele.— Have  i 


oUy  a, 


a  bicydc.    It  Id  i^ilte  j 


^oroa-Famp- — I  havn  a  foTre-pQiopf  used 
01  fllUnft  B  w.c.  otitenli  but  wUeD  b  nl 

'  to  tolie  oS  the  tup  mp  and  ctuuxa  the 
latn.  vu<1i  tinie  {about  three  tdmea  weekly} 
le.beeldai  wauios  the  acnwo. 


no  direct  pnblis  eoDveyanc*,  ildlled  ph 
^ iM  Toy  crpraulTBt  aad  I  am  dealn>uj 

mn^if  poerible.    In  vi»  „i  th. 

■,1  dnfre  tha  advloe  i 


le  nttend   by   durangeraF 


[praeUcal  i 

~Iucb  'h  (hli,- 


[Mn23.}— DaaolsnrlalnK    Annt.  —  Cbd    anj 
ouFfl  "  reoommeod  a  deoolouFmnK  atfeat  that  la 
paiHDoiu,  or  can  ba  ctfdctualty  cradmaUd  from 
Uqnoi  attM  dofaw  Iti  datyl    I  have  to  Uadi  a  Umld 
thatlaamCDBlly  Bwd  u  an  artWa  of  diet,  and  w&ae 
tlDw  matter  1<  a  Ttintabla '  andnet  (bant  aupvl. 

awannwa  wdl  m  tar ai dnrioucta^r kh^^^ 

balng'  ndk  a  daadly  potaoB,  woald  apoU  Mu  uqnor  ai  aa 

artlda  of  food.  noWM  tt  cao  ta  wiDa  way  be  readered 

uooi.    Ifl  there  aavtitlnf  I  eonld  add  tu  eotabfiid 

4raotiCaTirefleDae  or  depont  it!    An 
ffl«  of  works  on  bloMhlng  agenta  will 


(4l9d(  l-TalarMplx  Olniiata.— Would  "  Slgmi, 
:any  of  the  apart  elutrloiaoa  whosaatiibat*  to  ti 
E.U.."  kindly  g»e  their  opiDUmonttaatollawlngquerr 
.Would  an  eleoUo  teleffrapta  olnmlt  of  about  tweol 
_ill»lDlcavttaiVtthtwowiniiMOOBd  win (oc a retur 
iofltead  of  earth  wlm  at  each  end  (or,  ta  other  wotda, 
iio  cii«iiC)>bath  wlrea  jMTf eelly  inaiilatfd  with  i 

ly  fi«e  from  tbo  elTiHlH  of  all  Fsrtli  and  atmaepber 
□IB,  Hnd    lightning   durinK   thundervtoznu  I     Anr 


d  what  fs  the  aolic 


(41»2S]— Talvallna.— Canany  of  "  onia  "  giTen 
sy  practuatl  inlanaation  a*  reKUda  a  labricalloir  i> 
orcylind«x  callHl  raliallaa  I  Have  tried  one  kiodi 
yliodar  oil,  aad  had  to  give  op  uiing  it  booauie  t 
DtUng  the  valvea  and  oyllnden.— F.  U. 

[4*M8.  ]  -Photorraptay  - 


II  pioboln  IB.  mnatly,  (h> 


utdvk. 


bad  muoh  difficulty  in  getttos  It  to  ti 


'bite  apot  lu  the  pr 

H(9i;.}  — Katt  Vamlah.  —  Wanted,  ceclp.  „ 
mate  what  I  brlieve  1>  nailed  aa  above.  It  h  aamelhina 
in  0ther,  whlrh,  whan  pouivd  on  f  laaa  and  eraparatedi 
lesT-i  an  aopaaniDOB  aiaatly  Ilka  Hue  Etonad  glaaa.— 
B.  li.  w.  n. 

r^ieiS.I-Artlflolal  LBr--IhaTamadeanartidciHl 
L^,  as  diagram,  which  aaemi  to  anaver  pretty 


oeptinoBO  or  tworeapeata.  A.  tha  body  _.  ,__,.,,._ 
ide  ol  itout  Bole-leatbar.  Tbe  whole  length  ol  B  ia 
■tflatatealihaviag  jolBta  tor  the  Icsaa  and  the  ankle, 
d  ahaped  to  Ht  tha  las-    C.  the  loot,  la       ■      ■         - 

How  wood,  vary  UrU  and  longh.    D,  tt-_ 

iDdiambba;  tba  taSt,  alao.  la  ol  Indianibbar.  £,tliB 
thlgb-plew,  la  nude  M  leather,  to  (trap  over  with  three 
bndilea.  F,  a  leather  aoaket,  which  flta  into  the  hollow 
"      '         -^'      tH,  with  a  pt««  of  atia 

„ ._ jCw  ia  ■«»  ttnalynp 

the  back,  and  holai  ent  fluDogh  for  TcatilatioB.   Tb* 

Ihs  foot  tallier   "  dopa."     Hcnr   oan  I  mudy  tUa  1 
r-  --'-'  '  ^^,g  ^j.  otber  mettiod  ol  BxlDg  tba  loot  I    I  am 

with  the  top  ol  tha  lev,  juat  nnder  the  knee, 
irting  me.  somptimee  takituc  off  pleoai  of  (kin, 
ak«  walking  kij  diffioult.  I  abould  ba  very 
lakQimpruvemente  on  thu.  and  would  be  very 

..      ..     _       ..._..   ... _j^ 


glad  ut  help. 

-■—it  lain,  below  the  knee. -OHM 


ie  Ihnb  i(  amputate 


oxpialo  the  prloaipleDf  "BetaiyB. 

"-led  in  Sclt^ft^mrritm  te  ^pt.  10,  a 

la  it  abi 

.  .  t  water-wlieel. 

a  to  receive  the  fall  pramm  oftbesteaml 

□  Tery  anxlona  about  this  query,  aod  at  the  aame  tEn 

I  tbtok  U  ta  likely  to  be  of  gener^  iotereit,  so  I  tro 


-, UaL, 

Qon  betii'T  I  (ball  be  pTeuied.    I  want  it  to  be  I 
fonr  or  (ii  persooa  at  a  tuae  thmiigh  •  wbote  i 

(.K93I.)— BBtt«i7  to  RsahaiKa.— Will 
*' uuia  "  kladly  inform  me  how  lo  rcoharp*! 
LMancbi!  mediMl   battery  made    by  Ute 
Telcgr^jb  Co.  1    What  ehemicaia  to  uae  and  lun*  w  imo 

[«tBW.]— Colours  in  the  Sunlight.—"  Hilean  ■' 
Bserk  that  wbila  miy  be  duiioetly  lo^n  Id  the  light  of 
theSaaatanaDgle  of  11",  yellow  at  one  of  19'.  red  at 
ta'.andblBBatlS  .bat  tlist  in  ordliiaty  daylight thaaa 
BBglea  moat  be  halt  as  large  again.  WiU  "  F.B.A.8." 
Undly  etate  whether  the  ibove  aaierUon  la  ivarec!  I 
What  ia  meant  by  ordimuy  daylight  T — Aoositb. 


[4»Sl.]— OhamftaT  f  lanaa.  —  Wonll  ■'  Jojnet  " 
Uadly  oblige  a  feliow-worknun  with  detaila  of  obamlel 
plane  witi  uiiTiilar  bottom,  ahown  at  Fig.  3,  letta  ISHS. 

iraii  any  bevel  t-C.  C.  Uxbridgc. 

[14938.']— aalena  Platlns.— Have  auy  of  "  oora '' 
BecHBATapedmeniorgaJeiU  gating  by  Pjof  Keynolda'B 
prlaelpio  f  On  what  material  ba«  the  prooeaa  been 
■uQceufolly  applied  X  Can  apocimeoA  be  ubtomed  T" 
B.  B. 

[4<CM.)-A.aalrBlB  of  Uilk.-WOl  Ur.  Allan,  oc 
■ome  pnctioal  cbemEflt,  kiodly  iDfonn  me  what  book 
eootaiaa  the  moet  complete  iaformatloo  on  the  aoalyaia 
of  milk  I-J,  H.  M. 


PlanofortB.— wm  m 


and  oblige  l-I.  O.  A. 


ie?-ltc( 


i  amll,  the  Caroatau, 

[««a9.1  —  BraBB-Foiiadiilff.  —  I  have  attompted 
caatiog  braaaboabea  and  othar  eored  caatmn,  but  have 
tailed  to  aome  azUnt.  Imdc  the  bcaaa  luldbraaal  Ina 
plumbago  crnelbli 


wiUiwi 


-n  ponriM  tha  mdtad 

Duld,  it  Bpattan  a  little,  and  afterwardat 

oore-hola,  nich  ahonlabe  periupa  |ln.,  ia  ovar  liiLi  and 
haa  the  appeansae  of  baln#  blemi.  Cia  aay  psnoa  tadl 
me  the  naacB  tec  thaae  deleela,  aod  gira  a  iBBadr  I  I 
■ude  m7  oaiaa  with  blank  nod  aad  hoi((  daBg.  wat  witb 
a  link  alay  -  watai  —  La.,  water  bom  flnolay.  "Bia 
braaiaa,  on  being  worked,  an  vary  aoft  a&d  light  ynllDW 
moolDBT-  What  nnipertioB  of  copper  rnuBt  T  add  to 
Btaka  nB-metall  What  quanaty  of  hnken  glaae 
ahoBldlpBtintheeruciblewiih  lbs  brant  Ucwcanl 
bake  the  moalda  witb  wooden  IUbIc  ^    Wouldholdmga 

[«9«.]— Boat.-My  obJMt  is  lo  make  a  boal  lS(t. 
long  lor  aailmg.  Being  a  novine,  X  am  pax^led  about  the 
riba,  and  BhooTd  bo  ohhged  if  acme  ledtder  would  tell  me 
how  to  bend  them.  I  thought  aglid  bulkheada  might  do 
inatead.  I  wofiid  make  It  a  lileboit  by  leavlag  only  0ft. 
open  in  the  centie,  t)iB  leatdecied  aad  made  air-tight . — 

[410*1.1- Medloal— Will  Dr.  Eilmunda  aj  what  I 
ought  to  do  io  a  c-aBO  uf  permanent  palpitaljoa  T  A  little 
■nediiilne  baa  been  takea,  and  a  belladonna  plader 
■Ifphed,  bot  they  have  litUe  e9ect.  1  am  not  out  of  my 
teena,  and  have  been  assured  that  it  would  pass  off.— 


,  , the  miide  of  calcuUiing  the  weight  of 

nvetanqBlied  for  wrooght  ironwork,  such  aa  giidera. 
tanta,  boDeia.  *c„  and  if  tbey  knoa  of  any  list 
pobllahed  glvtog  thla  and  mlea  tor  dlomatera  and  pilch  of 
liv^ta acovrding to  the  »*inimnM  of  pUtuig  1  lahould 
alao  be  glad  to  know  vtai  percentage  of  liieti  ia  al- 
lowed ia  ulcoUtlBg  the  n*t  weight  of  such  artioteB.- 
F.D. 
[MBU.]— Trlorola.— (1)  la  the  gearing  fat  trloyalM, 
'-  '—  "-  laUT.appliiBbla  to  the  Bpe^ 


It  agree*  bdpta 
—  ■■"i !    (»)  On 

aai-To. 

[4tBM.1— Haatlnv  Oaa-Bath.-I  hanagoa-bath 
rhen  the  hea^  soifaca  la  the  boitom,  wtaieh  la  donNa, 
ihebeatpaaBliig'between  and  out  at  the  other  end.  Tba 
liameter  ol  esit-pJiw  tor  burnt  gaaee  and  wnata  heat  la 
Im.,  and  this  Joat  earrlee  it  off  I  allowing  tha  gas  to  bnrn 


ol housa, I Ihougirt  it  wonld  ba  laanble  tonairyaxlt- 
pipe  to  DBtaide  ol  house,  and  thna  ramove  bunt  gnaea, 
and  aspaeially  the  earbonlo  aeid,  which  is  a  nal  pdan, 
right  away  Imn  bath-nnm.  AU  very  weU  in  theory ;  in 
prastiDa,  aftar  dohig  Uda,  I  toand  thoa  waa  aot  (DOUgh 
dnught,  aod,  iBStaad  of  bntniug  aa  bafon.  the  gaa 
fliekend  all  at»Dt  and  Dp  Iha  aidaa,  and.  In  flat,  Ui«  It 
might  not  do.  I  than  ant  a  aosa  and  dbow  on  the 
oulaide  to  scenBt  dawn4»ught,  etllL  tha  (aa  barnt  aa 
badlyaaanr.  It  I  diaaoaneet  the  pipa  thatjHxe  onWde, 
"-  gaa-heata  bona  all  right,  bai  dlreollyM  la  ai»- 
ed  (with  Buaa  riae  tahej  throt^  tha  wall,  all  la 
wrong  again.  I  dull  be  ^ad  of  anj  hinte,  aa  it  la 
daeinUe  to  take  tba  oaAania  aeU  oat  of  tiie  nan. 


EHaUBB  miCIHAinO  AND  WOBLD  Ot  SaiEHOB:  No.  8<8 


jmd  eo  nukfl  thit  fotm  of  b&th  pnffcttf  Hfe.— Gir- 

IMMt.l  —  Fb'liir,'- 'Would  •oHH  reatlEi  a<  tbe 
"B.  U."  tdl  mu  tne  but  modealaniigfoi  HCornl-h 
BoiUat    Aikclchof  th«>tupe  of  On  villRnsUr  oblige 

-r.  J.  N. 

[ugiB.J-Hannonlam  StoD  IneffsotiTS.— Thg 
DulciaDA  Baan  atop  d»H  Dot  produce  any  offwt,  ■«,  npob 
■drawing  it  out,  It  doea  not  nibdn«  tha  (one  in  uiy  «at. 
Could  BDT  of  our  pTA-ctical  fiieudi  ht  bow  1  avk  njnedy 

It  1-lt.BI, 

[MM7.]— BJcTolo  BoDte,  Praitoli  to  York.— 

C'onld  mtf  of  yuur  inileni  dlieot  me  m  la  mj-  bea  route 
from  Pnalon  Iii  Vo7k  for  trioyclp.  ud  jtuy  hint  u  to 
liUlBi&Cllimtmsr  be  iioiiled  I— W,  SiKcLiToii,  LoD^ 


[44MS.]  -  I^thB  -  I 
clmcka  and  nlmmu   ■ 


lluclo.  -  Hoi 
aJilpd  which  i 
Iclai  1     WiU   i 


^m^  a[°>ibntiuDa 
the  rune  numbn  of  bi 

[MSM.1-OM-BDI 
tbs  "iUbo  (>-■—■■ 

IhoaghitsiTii 
UnaUnMU 


biTs  Utet;  baa  ciu  c 
Bttfd  la  mr  rtodf,  uid 
e  light.  It  nuks  ndi  i 


na  HRcrtaitiiwdTt    II 

I  u  uou  u  tba  Uiht  h „ 

VI.  ■-  grt  rid  o(  the  amell. 


hthaaboinid. 

«  abls  la   mt  tU  .  '   " 

btm'' r  Are Ihalamia BDwhoTiaame  t— N. P.  e! 

|418Kl.]~8hlp-StOTs.~WoDld  aoDiMiiie  iafons  me 

foe  wannliii  a  cabia  on  baud  ahip  t  Ad  ordiour  coal- 
gtote  would  be  too  hot.  gu  ta  not  arailabte,  and  mineial 
odli,  nchaa  paiallln.  (tc,  an  not  allowed  on  board.— 
C.  i.  G. 

[44BSi.)-fittlBg  DP    TsIsphOIW.-I    hBTO    to    St 

up  a  telepbona  lo  work  ont  aboat  IiOD  yaidi.    Can  I  hk 

ooe  win  (aod  oartb  u  retnrnj  fur  bell  telephone  and 
miaoTAfne  Dabamitt«ir  t  1  propooe  m^vi^^  ^  Cnwaley 
ttaiumltter,  la  ii  the  beat  1  VHiat  >boiiJd  be  dimaa. 
■loiii  of  woodeD  diaphragm  T  1  ihoold  like  to  use  oae 
batterr  tor  bell  and  tranunlcter.    1V0I  aaj  reader  gite 


o  kindlr  infon  ..  ,_.  ..__ 
nachlBa  foi  electiio  llghUng  fi 
w  TSTT  mneh  obliged  ifor 
nation    OD    the    klDd^  of    in 


,   , for  radii—    . 

know  what  kind  of  engine  and  boiler 
ligtateat  and  oneupr  lea't  (ipaDe  fur  the  laiDe  [lurpDS 
and  bow  manr  hone-power  would  be  requind  to  propel 
■  («art  of  U  toM  at  (ho  talB  of  i.  ot  Mven  mOi 
—    __j  _!.-*  Biranicenwnt  of "' — 


[MSS7.1— Btiun    Propeller. -To    ■■  SnmaiTr."— 
poller  7— BACEWooDiiuii,  firitiiih  Culumliia. 

iholo  of  light  bo 
d  where  the  tye 


I  donhle  ttura  I— 

l-Spaotroaoopy,— To  "  F.E.A.S.'"— I  would 
indi  obliged  to  "F.K.A.a"llbewoold  tall  me 


IMBSS.l-Pnr  loalde  Teapot.— Bow  can  the  ftit 

tomde  an  old  Biitannu -metal   teapot  ba    mooyed  I— 


OB  walchwork  I 
Qin-OT. 
(«SBT.l  -  OoU.- 


,     .   Kible,  ame 

1    greatly  obligM    for  the  neoeaaarr 
"^■"  to  proceed. — ■■  "  ^ 


a  mull  ooil  tbot 

>.wwvi>  mimuii  BOO  ttom  Inlotmatkiii  I  obUned  out  i 
I)7ir'a  book  on  IntenBltr  CUIa.  Tba  tollDwIiig  are  tl 
duDeneloiia  and  particiilaia  of  oofl: — Leiwth  of  raa 
am.  1  dlanutec  of  reel  enda,  ain, ;  rate,  iGi.  dlaiMlB 
Two  larera  No.  IB  prlmiiT  wire,  and  twiln  laiei. 
fleoopdaij  No.  30.  The  Kimacr  Ugiu  at  one  and  tod 
ILoldic*  at  the  lame  and  a*  it  Uimi  :  Ox  Beoondarr 
begina  at  the  other  end  and  Bniihat  M  the  aama  oad  aa  it 
began.  It  ii  airangHl  nunlr  tor  glTlns  ihMkB,  and 
workj  uplendid  with  ■  Udiromat«  bottle  batterr  ;  bat, 
aa  I  am    dealnu*    ef    sonMsUnr  _  the  ptbnarr  and 

coll,  r^oi 

inlo>mB.tion  u  to  hoi 

••  T.  Q.'  F„"  or  auioe  other  gfolwiat,  will  klndrr"Sirme 
wheretogafuctiame  of  the  tocill  fmlta  la  the  London 
elarl  Aie  thereanr  tobahadatElgbgat*  Hilll  If ' 
go  thera,  cut  jou  kindl;  a*y  who  I  ihonld  apply  lo  in 

depodt  and  dilBcnlt  la  get  oat  I  Ii  Uiere  any  plic 
naar  BammerrnDitfa  whtiv  th»y  un  b*  found !  Ar 
then  any  ahcUs  I    Aud,  if  *i,  huw  many  canotie*  !— J 

IM»W.3-8UTeTiiiK  Oilded  Wateh  Faoa  ud 
BarometBr.— I  have  a  watch  difBsolt  to  read  in 
light,  alao,  a  barunLoler  that  requirefl  r^^verins. 
anTonetellDio  hu*  lopiwed  in  both  caaeirad] 
rv-blnck  the  figutes  I— Mo  Sia. 

]— Planliphere.— In  mnkiw  a  plan  of  the 
t»n  a  Rat  vnrfw  rrmtaining  tne  Ecliptic.  Diiut 
I  be  the  aome  a*  that  uf  B, 
■  !  Thna.i(  lOdf^.  of  E. 
.-.,_.  10  dog.  of  doclinnlaon  aluo 
maaiare  lln.  I  Alio,  will  the  mine  ta  repruient  thr 
BcUpIiB  be  a  regular  curreu  if  dinwn  from  a  ccaOe 
Alio,  can  watHi  a  planiaphere  be  purduflDd  nndy^nado 
I  want  to  make  or  poheh  otie,  lo  u  to  ahow  the  RlaHrc 
po^tlona  of  th»  plueta.— Ebdi. 

IMMi.]  ~  Webb**    Vara  ■  VIimI    Oonpl«d 
^Blnea.— Will  any  fomepondent  kindly  girc  a  Sit  of 


It.  Wphb'j  S(t,  ain.  four  -  wheel  tnuplcd  engines  '■— 
«4Mt.T— BIualTliifi   Qold    and   SUvnr.— How 

Il«wi3.I-C0Dtraction  ofVolame of Salpbnrlo 
Laid  on  Biluttoa.—Wlu'n  lululiutic  st-iil  ia  niixr^l 

I  loss  tiinn  the  aiuD  of  the  volumoH  of  water  and  euJ< 
huzic  acid  uMd.  Borne  ypan  otfo  I  mikcd  through  theep 
ulnmnfl  for  oiplaoation  of  tliii — that  ia,  the  philosophical 
ipluualiun— but  I  nmrly  iwwivcd  trplion  givil^  the 
beinical  cxpluiatloa.  I  rfuppovt  the  coutjaction  ij  due 
jthefactthatonthefomiaLHin  of  the  odd  bydnte,  thp 
(onu  or  mnlecolee  of  which  the  compound  iff  compoaed 
re  druwii  doacr  together.  Had— hcnj  oomca  my  diBfcnlty 
-fdncD  tbc  atoma  aiv  drawn  eloacr  (ofrcther,  the  inter- 
Lieea  or  apace  between  eiu^  i_j;_^.t.._i  ...._  . —  ^  i__  i..  ._ 


.  .  M.]— Kandal    Srown    SnnlT. 

roivou  be  irood  enough  to  funush  mc  with 
IheaboveT-J,  O.lTaiLL. 


■f  tor  the  toboeco  baa  be 


I   ahould   feel   gieall] 

p . ,  -  _ier  DOrTeapondoit,  eouk- 

lp(iaa  of  the  bydmnoloc  Eataly  innnted 


leaUy 

old  be  U 


curreapinideni 


i  Bcc  the  lightened  ajirror  T— E.  £,  C. 
114969.^ Ancla-Oannaii  Oonoertfua.'  IluTea 
ery  good  Ocnoon  conccrtiDn.  which  1  intend  altering  to 
36  kpy  An^lo-Qejinan.  Qui  nnyono  tell  me  if  the  Tvedfl 
art'  dttcd  in  the  Anglo  the  aamo  wny  lu  in  a  Oorman  \   U 

[118TII.1  ~-  Caledonian     BoKlnat,  —  To    "  di- 

T»in'."-ThTee  montha  agii  I  Mutaiucry  to  "  Cnr- 

liove  siilncriber  to  bvour  ua  with  u  aketch  uf  a  Cale- 
onian  S-too(er.    I  am  noitB  anre  that  the  quety  escaped 

IMmi.l  — Bleotrlo  Trio»cle.— Now  that  etoctiie 
iirce  is  ao  ntQiivd  in  many  way^  eapedally  in  tlie  lateat 
lion  of  electric  tramwa}-a  and  railroada,  ia  ft  not  feaail»le  i 
o  fit  up  a.  tricycle  with  [■leelric  diinog  power,  which , 
(otild  not  }>e  too  heavy,  expenaiye,  or  uniightJy  for  nae ! 
inn  any  of  our  tvadcra  deMTibe  a  email  and  anfflciently 
lotent  eleetric  motor  Uiat  would  be  of  avail  for  lilcycle 
'«ttery  or  needing 
mid  be  ain  titled 
indea»  apecd  on 
Or,  in  there  any 


inly  a  very  amall  one:  The  tiicyrh 
vith  friot  pednla  to  help  up-hill,  ur 
iny  mel^e,  oa  in  the  preeont  tricycle 
incnmatie  tit  uthcr  eleetro-magnettc  i 
>e  ploaaantly  utiliaed  for  tlia  puipu 
viirgtHilly  obligu-F.  Yelwoc. 
IMUTS.1— Oompaot  Battair-— . 
*  E.  U.."    a  battery  in  duKribed  ii 


plate  ia  Iftin.  long,  and  the  flannel  envelope  only ' 
there  an  error  brae,  or  la  the  flannel  ra — •  •-  ■-  ■ 
»  aa  lo  ho  able  to  oorel  both  aidi 
tUnknea*  and  kind  of  CTOwr  and  li 


id%hi 

alTctchc^ 


H:tiiD  tigbt  capable  of  lighting  [fur  reading  puiiiaaea. 
!,)  a  amall  room  lOlt.  sguare.  and  10ft.  high,  imi 
B  cbeapeat  and  aimplEMl  lamp  to  bo  uecd  irlih  thi 
imc  1  would  aome  kind  reader  give  dearnptionf 
ir  making  Uw  above,  and  on  oetiinnto  of   coat!— F. 

[4WI1.1  —  Meltdnv  Scrap  Zino.  —  Will  >nin< 
irreapoodpntwho  hnowa  kiodly  inform  an  old  aub'teiibei 
>  your  valuable  papor  of  the  beat  method  of  melting  old 
imp  aheet  vino  ■    Borne  hind  of  dim  ia  requind  to  mjtkc 

run  properly  fur  coaling  ruda  fin*  Dajkicl'a  battery,— 

Wonted,.  E 


1.1— The    Carpenter   Brake. 

«etiptIon  of  the  Oupcntcr  brake 
Qerinany.— <A  Daivca. 

[MSTS.1  —  Biakea.  —  wm  ui 

larke'fe  hydraulic  brake,  bled  at  \ 


one  kindly  uy   U 
^wurk  in  1876,  la  li 


the  engino  BM  rally  i 

EKina. 

[M>T7.]— Bvdionn.— T  find  it  atatcd  fai  Eoacw'i 
^  Chcmiatar  "  that  hydio^ffi  ia  rapidly  evolved  frma  aal- 
' '—ton  at  40"  C.  when  Zn  In  eootact  with  Tt. 


PHOELEM  DCCI,— By  C.  pLi-^Ck. 


WkKe  to  play  and  mate  in  thrw 
mOBLEU  DCCll.— By  0.  J.  P 


_H   ■   B   H 

BJi*B   B 

B  B^B  B 
■wB    M 


b"bPi 


While  to  play  and  mats  li 
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f  W.  J.  Job 

diiHciill  piece  ot  atrategyf.  and  "Tri."' 
S.  L.  C.   (Marlboro' l.—Tonr  lolution  to  B9a  la 
correct,  nut  in  SOff  yon  have  overlooked  Black' 
defense  lo  alay  the  male,  namely.  [.  B  to  B  S. 
W.  J.  J.— 8*e  aboye  aa  to  Problent  700, 
C.  P.  (Dniwidil. 
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CBLESTIAL  OBJECTS  FOB  COKKON 

TELESCOPES.* 

rpHEBE  can  be  no  doubt  that  the  publi- 
cation of    the  "Celestial  Cycle,"  of 


the  late  Admiral  Smyth,  in  the  year  1844, 
developed,  even  if  it  did  not  create,  a  taste 
for  observational  astronomy  in  this  country 

which  has  borne,  and  continues  to  bear,  the 

most  remarkable  and  gratifying  fruit.  I  are  glad  to  miss  more  than  one^  name  from 
What,  however,  the  "Cvde"  did  for  units  it,  which  only  tended  to  make  Lunar 
and  tens,  Mr.  Webb's  admirable  little  book 


not  only  of  what  we  may  call  standard  ob- 
servations of  the  various  heavenly  bodies 
isuch  for  example  as  thoRe  of  Herschel, 
i^astorff,  Carrington,  and  Langley,  of  the 
Sun),  but  records  of  out-of-the-way  obser- 
vations have  been  unearthed,  wherever  they 
appear  trustworthy,  and  illustrate  any  f reui 
pomt  of  physical  structure.  Among  such 
mteresting  addenda  to  descriptions  to  be 
found  in  most  other  astronomical  works  we 
may  mention  a  complete  catalogue  of  the 
transits  of  suspicious  black  spots  across  the 
solar  disc,  ana  details  of  abnormal  appear- 
ances in  and  about  the  various  planets,  &c., 
disiaterred  from  records  to  which  compara- 
tively few  people  have  access.  The  chapter 
on  the  Moon  supplies  a  charming  introduc- 
tion to  the  study  of  selenography ;  and  the 
illustrative  map,  which  forms  the  frontis- 
piece to  the  work,  is  without  doubt  the  best 
popular  one  which  has  yet  appeared.    We 


has  aooomplished  for  hundreds  and  thou- 
sands; audit  would  be  scarcely  an  exag- 
geration to  say  that  by  far  the  greater  pro- 
portion of  amatemr  observers  in  the  United 
kingdom  at  this  moment  owe  their 
devotion  to  astronomy,  and  their  power  of 
contributing  in  a  useful  and  enduring  form 
to  uranographical  science,  to  the  pubucation 
of  the  first  edition  of  the  work  whose  title 
heads  this  notice.  The  possessor,  however,  of 
that  thin  little  8vo.  volume,  into  whose  hands 
the  present  edition  may  fall,  may  weU  be 
esoosed  should  he  be  tempted  to  suppose 
for  the  moment  that  he  has  an  entirely  new 
work  before  him — so  numerous  have  been  the 
additions,  and  to  such  a  degree  has  the  book 
been  rewritten.  Let  us  see  to  what  extent, 
and  in  what  direction,  Mr.  Webb's  work  has 
been  ^  enlarged  and  improved.  Such  an 
examinationmay  justify  the  recommendation 
which  we  here,  in  the  outset,  make  to  every 
POisossor  of  a  telescope  who  may  see  these 
fmes :  forthwith  to  become  the  possessor  of 
a  Tolome  from  which  he  cannot  possibly  f sil 
to  derive  perennial  delight  and  instruction. 

^e  first  modification  which  the  work  has 
imderfi;one  takes  the  form  of  the  addition 
of  a  wge  niimber  of  double  stars  from 
8trove*s  Great  Catalogue  (together  with 
others  from  those  of  his  son  and  of  Bum- 
ham),  and  of  NebulsB  from  Sir  John 
Herschel's  Catalogue ;  making  in  all,  1,500 
fresh  objects.  The  aim  of  our  author  in 
adding  thus  largely  to  his  original  lists  is,  as 
he  tells  us  in  his  preface,  to  provide  material 
for  the  possessors  of  the  larger  instruments 
now  so  general,  which  are  removed  alto- 
gether by  their  size  from  the  category  of 
**  Common  Telescopes,"  as  defined  oy  him 
in  his  three  previous  editions.  In  this  por- 
tion of  his  work,  Mr.  Webb  acknowledges 
the  valuable  help  which  he  has  received  from 
a  considerable  list  of  eminent  astronomers,  a 
goodly  proportion  of  whom,  we  are  gratiiiod 
to  be  aole,  en  passant,  to  say,  are  numbered 
among  our  own  correspondents  and  con- 
tributors to  these  columns. 

Mr.  Webb  begins  at  the  beginning  with 
a  description  of  the  telescope,  and  (fully 
alive  to  the  importance  of  a  tiiorough  ao- 
qoaintance  with  his  tools  by  the  workman) 
^ves  ample  instructions  for  testing,  adjust- 
mg,  and  using  the  instrument  in  both  its 
forms.  Incidentally  he  speaks  highly  of  the 
"  telescope-house,"  de^dsed  by  Mr.  Berthon, 
and  described  and  illustrated  in  our  XIV th 
volume.  Having  thus  familiarised  the 
student  with  the  apparatus  which  he  will 
have  to  employ,  the  author  proceeds  to  give 
adetaUed  account  of  (practically)  all  that  is 
known  of  the  telescopic  aspect  and  physical 
stmoiureof  the  various  members  of  our  own 
solar  97«tem.  The  amount  of  industry  here 
exhibited  is  extraordinary,  as  note  is  made 


*  CUi^U  ObJMta  for  OoDunoa  TeleMopef . 
—  T.  W.  WiSB,  XJL,  F.R.A.8.     Fourth 
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nomenclature  ridiculous.  With  the  possible 
exception  of  No.  479,  we  can  find  no  one 
among  those  retained  in  the  list  which  has 
not  a  just  and  le^timate  claim  to  appear 
there.  In  connection  with  names,  we  may 
here  remark  that  in  a  very  excellent  chart 
of  Mars  which  illustrates  the  description  of 
that  planet,  we  observe  that  Mr.  Webb  has 
taken  the  bull  by  the  horns,  and  boldly 
adopted  those  given  by  Mr.  Greeoi  to  the 
various  Areographical  details  in  his  mono- 

graph  in  Vol.  XLIV.  of  the  Memoirs  of  the 
.  A.S.  Our  Author's  chapter  on  *  *  Comets  " 
will  be  read  with  considerable  interest  at 
present,  when  the  sixth  of  those  mysterious 
bodies  which  have  visited  us  this  year  has 
just  made  its  appearance. 

In  closing  our  notice  of  this  section  of  the 
work,  we  must  mention  the  one  solitary  error 
or  fault  which  we  have  detected  in  the  course 
of  a  pretty  careful  perusal  of  its  pages.  We 
refer  to  the  method  adopted  of  indicating 
the  relative  sizes  of  the  planets.  Mr.  Webb 
speaks,  for  example,  of  Mars  as  being  ''only 
about  twice  the  size  of  the  Moon,  and  not 
much  more  than  half  as  large  as  the  Earth," 
the  truth  being  that  it  would  take  seven 
globes  the  size  of  the  Moon  to  make  one  of 
equal  bulk  with  Mars ;  while  Mars  himself 
possesses  only  between  one-sixth  and  one- 
seventh  the  bulk  of  our  own  world.  In  the 
same  way  Jupiter  is  said  to  be  '*  Eleven 
times"  and  Saturn  *'Nine  times"  hurger 
than  the  Earth,  although,  taking  their  dia- 
meters in  miles,  as  given  by  the  author  him- 
self, it  would  require  1,369  Earths  to  equal 
the  bulk  of  Jupiter,  and  668  to  fill  the  same 
space  as  that  of  Saturn.  The  fact  is,  tiiat 
he  means  that  the  diameters  of  the  planets 
exceed,  or  fall  short  of,  that  of  the  Earth  in 
the  proportions  indicated  ;  but  it  is  surely 
a  very  misleading  way  of  speaking  to  talk 
of  their  "  sizes  "  doinff  so.  Size  in  ordinarv 
parlance  is  invariauy  synonymous  with 
bidk. 

The  third  division  of  the  volume  under 
review  is  devoted  to  '*  Stars,  Clusters,  and 
Nebulas,"  and  is  a  very  mine  of  information 
on  the  subjects  on  which  it  treats.  As  we 
have  intimated  in  a  previous  part  of  our 
notice,  1,500  fresh  objects  have  been  added 
in  this  seotion  of  the  book  to  the  already 
extensive  and  typicsd  selection  contained  in 
the  previous  edition.  As  must  be  known  to 
many  of  those  who  will  read  these  lines,  the 
Constellations  are  treated  of  alphabetically  by 
Mr.  Webb;  their  contained  double  stars 
being  first  described,  and  the  Clusters  and 
KebulsB  following  in  a  separate  section.  In 
addition,  though,  to  this,  every  object  is 
catalogued  in  its  order  of  Bight  Ascension ; 
which,  being  given,  together  with  its  De- 
clination, and  the  page  on  which  it  is 
described,  forms  a  valuable  index  to  the 
Sidereal  portion  of  the  volume.  There  is  a 
very  curious  table  given,  too,  of  the  positions 
of  *<  Starless  fiel£"— i.e.,  void  or  blank 
spaoes  in   the    celestial   vault     A  third 


appendix  furnishes  a  large  and  interest- 
ing selection  of  Telescopic  Objects  in  the 
Southern  Hemisphere ;  and  that  admittedly 
great  authority  on  the  subject  of  meteor 
showers,  Mr.  W.  F.  Dennmg,  doses  the 
work  not  unworthily  by  an  exhaustive  table 
of  all  such  showers  as  have  beeoi,  so  fta, 
recognised. 

Such  is,  what  we  feel  to  be,  an  inadequate 
account  of  a  book  which  may  fairly  be 
described  as  a  pocket  encydopsedia  for  the 
amateur  observer :  a  book  which,  so  far  as 
we  are  aware,  has  no  counterpart,  and  has 
certainly  no  rival  in  any  other  languaffe. 
The  certainty  that  this  new  edition  must  oe 
speedily  absorbed  by  a  large  public,  whose 
hungering  and  thirsting  after  it  has  been 
but  faintly  indicated  indeed  by  letters  whidi 
have  app^Bired  from  time  to  time  in  our  own 
columns,  suggests  to  us,  in  oondusion,  to 
say  one  word  to  the  author  himself. 
Eminence,  like  property,  has  its  duties  as 
well  as  its  rights.  He  has  himself  created 
the  want  for  a  work,  which  has  been,  in 
the  present  case,  but  too  tardily  supplied. 
We  can,  then,  only  express  a  hope  that  the 
astronomical  amateur  will  not  be  kept  wait- 
ing as  many  years  for  Mr.  Webb's  fifth 
edition  as  he  has  for  the  fourth;  but  that  it, 
together  with  the  sixth,  seventh,  eighth,  and 
so  on,  may  make  their  appearance  after 
somewhat  more  reasonable  intervals  than 
the  fourth  has  done. 


F 


THE  ECONOMICAL  PBODITCIIOn  OF 

OZTOEH. 

an  article  on  some  possible  uses  of 
oxyff^,  which  appeared  in  our  impres- 
sion for  December  5,  1875,  we  referred  to 
the  prooesses  of  obtaining  oxygen  in  an 
economical  manner,  which  had  been  de- 
vised by  Boussingault,  by  St.  Claire-Deville 
and  Debray,  and  by  M.  Tessi^  du  Motay. 
In  the  atmosphere  we  have  an  abundant 
supply  of  that  valuable  ffas,  and,  for  the  last 
fifty  years,  chemists  and  others  have  looked 
for  a  cheap  and  easy  method  of  separating 
it  from  its  inert  and  practically  useless  com- 
panion, nitrogen,  in  order  that  it  might  be 
used  for  metf3lurgical  processes  where  high 
temperatures  are  needed;  for  illuminating 

Surposes,  where  a  powerful   and   portable 
ght  is  required ;  and  for  revivifying  air  in 
divinff  apparatus,  as  well  as  in  underground 
workmgs.     Tessie  du  Motay's  method  of 
obtaining    oxygen    from   the   atmosphere 
consists,  to  put  it  briefiy,  in  absorbing  it 
by  means  of  a  mixture  of  oxide  of  man- 
ganese and  soda  at  a  high  temperature,  and 
recovering  it  in  the  free  state  by  the  action 
of  superheated   steam,    leaving  the  man- 
ganese and  soda  in  a  condition  to  be  used 
again  and  again.    That   process  has  been 
actually   worked  in  connection  with   illu- 
mination in  Paris  and  Brussels;  but  pro- 
bably with  the  advance  of  the  electric  light 
it  has  retired  into  the  background.    In  aew 
York,  too,  where  its  distinguished  inventor 
settled,  the  process  was  employed  for  illu- 
minating  purposes — notably   in   the  sub- 
aqueous workings  at  the  East  Biver  Bridge, 
the     quantity     of     oxygen     '*  manufac- 
tured "     beinsr     as     much     as     30,000 
cubic  feet  per  day,  which  was  sold  at  fifty 
cents  the  foot.    The  gas  was  stored  in  iron 
cylinders,  at  a  pressure  of  from  20  to  30 
atmospheres,  and  was  supplied  to  the  theatres 
and  to  private  persons  who  required  either 
the  oxynydrogen  light  or  the   oxyhydrogen 
blowpipe    fiame.     St.    Claire-Deville   and 
Debray  devised  a  method  by  which  sulphuric 
acid  was  decomposed  into  sulphurous  acid 
and  oxygen  by  the  aid  of  heat ;  and  Bous- 
singault proposed  to  obtain  oxygen  by  con- 
verting baryta  into  the  dioxide  oy  heating 
in  a  current  of  air,  and  then  decomposing 
the  dioxide  by  a  still  higher  t^unperatnre, 
using  the  baryta  over  aM  over  again*  This 
pcooesB  is  generally  mentioned  in  thA  Vsi^. 
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bodn  vitk  an  addendam  to  Bom  a  such  effect 
«a  the  foUoiriiig-'h)th«rto  difiicaltiei  por- 
tuniog  to  UuB  uethod  have  preseDted  its 
^tplioation  in  the  arts.  It  is  not  a 
little  iiDgnUr  that  aft«r  Teaaiit  du 
Kotay's  Buocossfnl  procesB  has  beeu 
atilised  for  •otne  years —thonKh  it  has 
never  oome  into  any  extended  use  — 
the  method  snggcated  by  BonsuDgault  baa 
beau  worked  out  to  a  praotioal  result ;  bat  it 
lemaina  to  be  eeen  whether  the  modificatioii 
Inawn  U  the  Qrin  process  will  ultimately 
prove  tO'beooaimuroiaUy  valuable.  We  do 
not  know  why  the  price  of  the  oxygen  as 
made  in  New  Tnrk  was  so  high  aa  50  cents 
for  aoubio  foot;  bat itwasstated.and  there 
is  no  teaton  to  doubt  the  statement,  that  in 
ftsnoe  the  aotual  oost  of  production  did  not 
esoeed  3d^  for  »  onbic  metre  (a  little  more 
'thanU«^w>leet).  A  lower  sum  tb^n  that 
WMgiTCaw4metMne(Mep.S6,Vol.XXIII.), 
but  w«  ^«Iai  to  take  the  higher  estimate  as 
the  atMUard ;  mo  >ih«l  if  by  the  Brin  prooess 
'  nataUnrgiati  "Can  -produoe  oxygen  at  less 
Met  tkani'bj<4he  Teuit  du  Motay  metbod, 
it  .might  kt  -Mid  at  muoh  leas  than 
46  ■♦oatB-a  'esbk  foot,  even  allowing 
»  Uijis  aranwtage  for  tho  ooat  of  oom- 
jwwnig  ifrinift  the  iron  oylinden.  Whether 
■it  u  pwotiwhle  to  use  oxygen  in  the 
fuaaw  inttpld  of  atmeepheric  aii  with  its 
T9p9'eiat..olaitragen  to  be  got  rid  of  at 
alou,  ramains  to  he  proved;  butiteeema 
dear  that^iathe  caae  of  the  blast  fomace, 
as  it  is  adTantfegcous  to  use  a  hot  blast  in- 
■tead.of  aTOdldi-oae..  it  would  be  still  more 
profitable  to  at-leset  add  a  considerable  per- 
oentiwe  of  oxygen  to  the  blast,  if  it  is 
fonndimpotsible  to  nse  o^gen  alone  to  the 
«xoIuiioD  of  atmsspfaerio  air.  According  to 
Fane  and  Sillirrmann,  taking  as  thermal 
unit  tiie  qoBotity  of  heat  aecessary  to  raist 
the  tempentore  of  a  pound  of  water  oni 
degTeeoentigrade(I'S-Fahr.},  apoundofcokt 
ooaaumedby  usygen  yields  7,000  thermal 
units,  and  a  pound  o(  hydrogen  34,462. 
pound  of  bydrogcD  combines  with  H  pounds 
ot  oxygen,  but  a  pound  of  carbon 
needs  only  .  2-7  pounds  of  oxygen 
for  its  wnnplete  oombustion,  so  that  if  the 
-oxygen  is  obtained  from  atmospheric  a 
not  leu  than  90  pounds  will  be  required 
the  case  of  hydrogen  and  12  ponnda  in  1 
ease  of  carbon,  eimply  beaause  with  each 
part  by  weight  of  oxygen  in  the  air  there 
■re  Si  parts  of  nitrogen.  In  practice  much 
larger  quantities  of  air  are  admitted  in  the 
oase  of  ordi&ary  eteam-boiler  fnmeces, 
owing  to  the  o<3Adition  of  the  fuel,  the  tem- 
perature of  the  furnaoe,  and  other  oircum- 
fltances,  so  that  it  is  generally  estimated 
^lat  for  every  pound  of  fairly  good  ooal 
from  Id  to  2j  pounds  of  air  most  be 
admitted,  tho  furnaces  with  sluggish 
draught  requiiiag  the  larger  cjuantity.  It 
will  be  leen  then  that  an  enormoua  loss  of 
heat  takes  place  simply  in  oooseqnence 
of  the  70  p?r  cent,  of  useless  nitrogen 
b«ug  heated  up  to  the  temperature  of  the 
fumaoe.  In  the  case  of  the  smelling 
fnmaoe,  it  is  obvious  that  the  same  piin- 
ai[^ea  apply,  with  the  further  poaaibility 
tl^tthe  nitrogen  is  not  without  injurious 
action  on  the  metal :  henoe  there  is  much 
indacem«at  to  try  the  effect  of  a  blast 
o^gen,  or,  at  least,'  the  addition  of  a  oi 
tfderaUe  percentage  of  that  gas,  to  the 
ordinary  atmospheric  blast.  The  questi 
naturally  arises,  What  effect  will  the  oxygen 
hnve  on  the  refractory  materials  of  tlie 
furnaces,  on  the  cruoibles,  and  on  the  othei 
objects  and  substances  which  will  be  sub- 
jected to  the  iutonso  heati'  That  remain) 
to  be  McertaJned  ;  but  it  may  be  readily 
imagined  that  tb«  cast-irou  bars  of  an  or- 
din  ary  steam-b  oiler  furnace  would  be  speedil  _i 
burnt.  Still,  wU'iu  oxygen  ih  used  instead  o: 
>ir,  the  ordinary  furnace  will  be  modified  and 
iron  firebars  will  form  no  part  of  it.  In 
xaetaUnigy  and  other  arts  requiring  high 
toaperaturee  the  use  of  oxygen  or  of  oxy- 


genised  air  has  probably  an  important  future, 
ipecially  where  from  the  nature  of  the  pro- 
lases  carried  on  the  requisite  plant  for  the 
production  of  the  oxygen  will  form  only  au 
additional  apparatus.  Tho  oost  of  com- 
pressing it  into  iron  bottles,  carriage, 
'  iiivery,  and  eolleetion  of  empties  will 
tceasarily  materially  increase  tho  selling 
price :  but  where  the  production  can  be 
carried  on  olose  to  the  plooe  at  which  the 
gas  is  to  be  utilised,  the  Brin  process  pro- 
mises to  place  cheap  oxygen  at  the  service 
of  those  who  can  find  a  use  tor  it.  In 
ohemical  factories,  possibly  in  bleaching 
works,  the  process  may  be  adopted  with 
advantage,  while  there  ia  always  the 
steady  demand  for  small  quantities 
which  are  now  supplied  in  bags  and  bottles. 
The  jinyjcas  of|  preparing  the  baryta,  as 
carried  on  by  Brin  Brothers  at  Paasy,  con- 
sists in  oah^uing  sulphate  of  baryta  by 
mixing  it  wilh  powdered  cbaJ^oal  and  sub- 
jecting the  mixture  to  a  white  heat,  thus 
obtaining  sulphide  of  barium.  The  con- 
tents of  the  crucibles  are  then  emptied  into 
water  and  dissolved.  The  solution  is  then 
transferred  to  iron  vessels,  in  which  it  is 
treated  with  nitric  acid,  the  hydro-sulphuric 
acid  (sulphuretted  hydrogen)  which  esoapos 
from  the  apertures  in  thelids  being  burnt  as 
it  issues,  in  order  to  avoid  iooonvenienoe 
from  its  presence  or  its  escape.  Tho  nitrate 
of  baryta  thus  obtained  i*  crystallised  in  the 
open  air  and  dried.  The  crystris  are  then 
placed  in  covered  crucibles  and  alowly 
calcined ,  the  nitrous  vapours  being  collected 
where  the  process  is  worked  economically. 
When  tho  cototuation  is  finished,  the  result 
is  caustic  baryta,  the  substance  which  is  em- 
ployed iu  producing  oxygen.  Owing  to  its 
property  of  rapidly  abaorbing  moisture  and 
carbonic  anhydride,  the  caustic  baryta  pre- 
pared as  above  is  at  once  tranaferred  to  the 
retorts,  or  is  placed  in  well -stoppered 
bottles  for  use  as  required.  The  cost  of 
manufacture  ranges  from  £4  to  £o  per  owt. ; 
but  on  a  lerge  scale  it  could  no  doubt  be 
produced  for  much  less.  The  substance 
above  called  caustic  baryta  is  baric  oxide, 
and  it  is  claimed  as  the  point  of  novelty  in 
the  Brin  process ;  for,  although  Boussin- 
gault  proposed  to  use  it  in  the  production  of 
oxygen  by  first  converting  it  into  baric  di- 
oxide by  passing  a  current  of  atmospheric 
air  over  it  when  at  a  dull  red  heat,  and  tbeu 
expelling  the  absorbed  oxygen  by  sub- 
jecting it  to  a  much  higher  heat, 
it  is  asserted  that  he  never  made  the 
baric  oxide  OS  obtained  in  the  Brin  process, 
That  substance  possesses  the  property  of  re- 
taining the  moleouleir  state  which  enables 
it  to  absorb  and  afterwards  to  give  up  oxy- 
gen for  a  very  long  time — a  condition,  ir 
fact,  which  faoiUtates  peroxidation,  and 
which,  after  four  hundred 


but,  judging  by  experiencaat  Passy,  35,000  ' 
cubic  feet  can  be  produced  in  twenty-four 
hours  at  an  expenne  of  about  4s,  per  1,000 
cubic  feet,  which  gives  1)2  cubic  feet 
for  3d,  as  compired  with  the  35fL 
obtained  at  the  same  coat  in  the  case 
of  Tesait  du  Motay's  binoxide  of  manganese 
process  mentioned  above.  If  the  gas  can 
be  sold,  then,  at  prices  which,  approximate 
to  say,  double  the  coat  of  production,  an 
extensive  demand  would  arise,  and  in  cases 
wherothe  oxygen  could  be  used  direct  from 
the  holder,  its  manufacture  being  oarried  on 
as  part  of  the  "works,"  it  would  appear  to 
have  a  promising  future.  The  question  that 
will  be  aaked,  however,  is,  What  effect  has 
the  gas  on  the  metallic  retorts,  and  on  this 
point  we  have  no  information,  probaUy 
because  sufficient  time  has  not  elapeed  to 
give  a  proper  idea  of  the  amount  of  repnn 
to  the  plant  that  will  be  needed. 


scope.  On  that  fact  rests  the  chief  value  of 
the  process.  Aa  carried  on  at  the  Passy 
Works,  the  production  of  oxygen  may  be 
briefly  described  as  follows  : — The  baric 
oxide  is  placed  in  metallic  retorts — two  nests 
of  fifteen— heated  by  gaseous  fuel,  the  tem- 
perature of  the  furnace  being  regulated  and 
kept  uniform  by  means  of  a  metallic  pyrO' 
meter,  which,  acting  by  expansion  on  i 
lever,  controls  the  admission  of  air 
Blowers  are  employed  to  drive  air  into  the 
retorts  when  peroxidising  the  baryta, 
vacuum  pumps  torassiatiugin  theeitraolion 
of  tho  oxygen  when  the  preliminary  process 
ia  completed.  As  is  generally  stated  in  the 
textbooks,  the  presence  of  a  small  quantity 
of  aqueous  vapour  greatly  assists  the  expul- 
sion of  the  oxygen,  and  a  saturator  bai 
accordingly  been  introduced  into  tho  plant 
to  bring  tho  entering  air  to  the  proper  hy- 
gromotrical  state ;  but  in  this  case  it  will  b( 
understood  that  the  aqueous  vapour  is  intro- 
duced during  the  peroxidising  stage.  Only 
I  estimates  are  at  present  available  as  to 
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Bt  J.  Dbbssxb, 
Kutatlon  Stops  (contiHiud) . 
ICHO  Diilciana  Cornet— is  a  mixture  stop, 

I    generally  of  five    ranks,   the   largfest  of 

wtuch  ia  ijfl.  long,  giving'  tho  fifth  above  the 
Diapasan.  IJke  all  other  mixture  stops,  Uis 
oompoaition  variep,  and  it  may  be  of  either  the 
[ollowing  intervals— viz.,  6tb,  8th,  lOlh,  12tfc, 
-fith,  or  5th,  8th,  IZth,  i6tb,  I7th.  In-thefint 
irnm^Dient  the  third  toue  is  on  octave  lower 
than  in  Uie  seoond,  where  the  Ihint  ia  a  Ticne. 
Where  such  a  atop  as  this  is  used  there  nuut 
I  Bt  loast  one  16fc.  atop  on  the  same  manual. 
In  the  fallowiog  stops  I  ehall  merely  give  the 
intervals,  aa  all  the  pipun  are  opeu  metal,  voioed 
liks  the  DiapaEwuH,  and  otily  the  scale  and  power 
varied  ;  thus  the  third  sounding  ranks  are  the 
jmalleat  and  weakest,  the  fifths  next  largraC,  and 
the  unisons  largest  and  atrougest ;  there  is,  how- 
jver,  this  peeuliarity— viz-,  tho  various  rutti 
io  not  begin  on  the  lowest  cote  and  end  on  the 
highest,  each  rank  aa  a  rule  breaks — Le.,  begiDS 

..    ..-.-.le    ..  ~ma  partof  theoompass, the 

D  give  sufficient  briUianuy 
the  treble— first,  to  leavB 
i,  and  Hfoondly,  if  some  of 
,U  rauKu  were  aflempfed  .to  be  oarried  to 
all  aoond  would  he  lost ;  as  on  instance, 
the  I^BSirunB  is  Eenerally  a  two-rank  stop 
aoundiog  the  33rd  and  SEth  above  the 
Diapason  ;  that  ia,  three  ootavHB  above  the  lEth 
and  I6th  respeotivoly;  it  usually,  however, 
repeats  itself  every  ootave,  and  its  only  nse  il 
to  give  brilliancy  to  the   general  tone  of  the 


repeat  itself- 

isou  for  which 
in  the  bass  and 
sufficient  body  of 


The  following  arrangsmcuta  of  mixture-stopl 
.re  token  from  "' Hopkins  and  Rimbault,"  and 
.0  far  OS  I  iuive  been  able  to  eiamine  some  of 
the  organa  moetioned  in  that  work,  Ifind  I  msj 
depend  on  their  description . 

Temple  Choroh,   I>oadon. 


SBgaaialtera,  Miiture, 

HI  ranks.       II  and  III  ranks. 
17     la    22  'ii    28    29 

Tenor  C  sharp      17      19     22  19    22 

Mid  C  sharp  15  17  19 
Treble  C  sharp  12  1.5  17 
Treble  F- sharp      8     12      Id 

aoohester   Cathedral. 


Tenor  C  17     19     22 

Fiddle  G  16      17     19 

MidC  12     IS     17 

1  Ohurch  C 


l!i 

15 

12 

15 

Mixture, 
11  ranks 
15     19 
12     15 
12     l-'i 
S     1^ 

Sexquialtero,  Funuture, 

IV  ranks.  Ill  runks 

CC                 15     17     19  22  22    20     23 

TeuorC          15      17     19  22  15     19     22 

MidC            S    12    15  17  15     19     22 

MidG'           a    12     16  17  8     12     15 

G'inalt.         1      8     12  16  8     12     15 
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zHsm&HiaBuao  andiiokld  ot  wmnjBi  us  ax. 


IJT 


IlwillbsMni  from  ths  forgoing  anBnge- 
uiMrt»,  tltat  all  tha  miztnra  atopa  daptrnd  on  ths 
araaagMBMit  of  tha  oniMni,  tMrdf,  and  fifths  of 
1^  grovnd  tono,  and  <m  tbt  ikUl  of  tbe  deagnai 
daponda  Tarj  mnoh  tha  eflaet  of  tbe  oompleted 
nwtmment ;  aa  a  genaral  rule,  mizturea  are  nae- 
l«sa  for  ohtunber  organi,  although  thej'  are 
'-     large    Church   or    Ctneert   Hall 


Bead   Btopi. 

The  pipes  of  thu  clua  of  stopa  are  mtirelj- 
different  to  ths  preoeding,  as  the  gaoud  ia  pro- 
dnoed  br  a  Tibratmg:  Wmrat  of  meUl,  instead  of 
the  wind paaiiBg  thraogh  a  iianow<  alit  and 
■trildag  agBimthfl  upper  lip  of  tli»}>ipg*     Th» 

different  Ihaprf  rceda ' —  ' ' 

rrftSlu 


of  the  gaaea,  «o  that  oiroQlatlon  of  air  is  main- 
tained, while  all  olooets  and  Taate-plpoi  an 
disoonneoted  troiD  ths  Mwen.  ValTelaw  water- 
waal«  ^tpsratns  for  flushing  is  exhibited  bj 
C.  Uajnard  Walker,  of  High-street,   Poplar, 


, !•  batter  witL  tbe  oloaad 

reetU  tHha  •■■»  ttane  TerjfewmlM  oan  ba 
giw^HhJaed  anjat  all  oan  really  be  giren; 
the  nlllMlBg  can,  howsTer,  be  giTsn  aa  general 

Conraf0MM~a  atopof  srt.  pitch  andof  afull 
bnt  emosAlMa;  tho  CC  Bit.  tone  ahonld  be 
Tin.  dlaaaterM  tbe  top,  and  the  reed  a  closed 
one ;  tlta^tOBgaa  ehonld  bo  nearlj  itimi^t,  so  as 
to  gin  AVMsath  full  tone. 

Horn  has  a  tube  pimilar  to  the  above,  but  tho 
tongue  ia  rather  bent  outvurds  towarda  the 
iribntingetid,  which  caosea  tho  clang  peculiar  to 
thia  olaia  of  atope. 

^hnmpet  —  tho  moat  popnlar  of  all  tbe 
Stt. read  stops.  Thadiameterof  thaCOatthetop 
ia  i\\a.,  altnongh  tbia  TarJeH  from  6^in.  to  Sin, 
aeocMing  to  the  tiie  of  the  orf^an  and  the  place  it 
iatoooooi^,  TheMediaaometimeHOpen,  bnt  now 
■nan  gwtmUf  doaed;  (he  tongue  always  ia  bent 
ontwMds,  to  get  aa  mneh  of  ths  elaap  aa  possible. 
Thec/aii^iathe  ringing  tone  which  ia  so  romark- 
able  in  aome  stops ;  but  if  I  nm  aakad  tbe  why 
and  wherefore  ot  that  tauc,  I  must  say  I  cannot 
tell:  I  oan  ootyuy  it  is  theto;  hut  no  two 
voloers  go  to  work  in  tha  asnie  way  to  prodace 
ttia  same  tone;  experience  alone  taachee,  sjod 
thrtiatlMworatof  U. 

Oboe— a  soft  and  iweet-toned  fttt.  reed  pipo. 
nw  tabe  ia  very  thin  for  two-lhirdH  of  its  lungih, 
and  then  finiahea  wicK  a  btU-month ;  the  top  of 
the  pipe  ia  two  pipcu  loss  diameter  than  the 
Tmmpet,  and  tbe  tongue  of  the  rood  ia  nearly 
•traigbt ;  tbe  tone  connoqueatl;  is  quiet  and  thin, 
udratherwailiagincbiutictor.  A  plate  ot  metal 
is  oaaallj  fitted  to  the  top  of  each  pipe  and 
■ddered  on  haif-wwj  round,  the  other  half  ia 
laiaed  mora  oi  leas  for  tbe  purpose  of  equalising 
tha  power  ot  eaob  pipe.  OocauauaUy  the  Oboe 
ii  oMdo  with  a  straight  tube,  and  tho  top  closed 
with  a  plkte  of  metal ;  a  slot  is  made  in  tbe  side 
ol  tbe  pipe  and  the  metal  turned  downas  in  the 
Gomba. 

Clarionet  —  Cremona  —  ComO'dL-BaDsett 

■top  of  8ft.  pitch  voiced  to  imitate  the  Clori 

The  peeuJiar  tone  ie  oairned  by  tLe  shape  of  tho 
ppc,  which  is  cyliudrioal  and  abort,  the  CC 
pipe  b^g  only  3tt.  long  and  l^in.  diameter. 


house  unk-trap,  ky  Dou^d  Leah, 
plate  worker,  of  Kentish  Town,  which 
redncca  to  a  minimum  Uiea  AlmMmtucti 
attending  tbe  ordinary  scullery  riitaU^  Bbt 
Ur.  Leah  his  serenil  other  vetfTlMsBteua  Jn- 
vcntiona  which  oloim  our  notioaM,  Oiwof  tUMe 
is  un  improved  kettle  for  apirlti 

This  kmle,  which  in  shapo  real     _._ 

nary  ftsBt,   oooalala  really  of  tW' bodie*ii  an 
ioner  uMs^jatw,  tbe  apace  or  cs*it|f  bet 
them  liIiWtiliMfcif  convey  the  hcMiakd 


ronnd  the  aide  'offtlM  vessel  instead  of 
■kettlea  of'tU 
ing-surface  ia  thereby  incrsMtd,..  and 
talii 


THE    SI.  PANCRAS    immSTBIAL 
EXHIBITION. 

THE  indnatrial  exhibition*,   of  whioh  there 
have  been  many  of  lala,  afford  to  a  large 

number  of  artists,  mechauuiiMa,  manufaeturers, 
and  their  apprentices  a  field  for  the  ezMstae  and 
diiplay  ol  muoh  tak-nt  awl  inganntty  that 
Tould  otherwise  remain  unnotloed.  AMong  the 
mem  important  ot  these  yaariy  dlspUyi,'  tho  St. 
Panoras  Exhibition,  in  Dmmmond -street,  holdn 
i  high  potdtijn,  and  we  hare  tbia  time  to  record 
many  new  inventions  or  applia-ioaa  connected 
with  building,  engineeiia);,  electriool  and  other 
Hghting,  machinery,  and  modela.  Sanitary 
plumbing  is  one  of  the  directloiu  in  which  tbe 
:=genioua  artificer  taivy  turn  hi*  ingenuity  tu 
useful  oooount,  Mr.  S.  Fuirabtid,  of  West 
Kensington,  exhibitK  a  plan  for  miking  our 
large  mansions,  at  leant,  independent  of  the 
nwere.  All  tho  tipparstus  in  the  house  is 
plooed  in  a  separate  buildiuK  or  tower :  there  is 
>  tube  conTeyiiur  frexh  air  fmm  tho  tup  of  the 
home  to  the  drains,  and  anuther  fur  tb-j  ca  :ape 


larr 
Tha  heating-aurface  ia  th< 

prodnoe  boiling  ia 
oonaiderably.  The  oironlar  cavity  ap 
at  the  bottom  aa  an  annular  oponingy  aboi 
inch  from  the  outer  edge  all  T«nnd,Mi'it 
tlnuea  to  the  upper  part  of  UwkMlk, 
below  tbe  top,  where  a  aerieB«oHp|iftt* 
aUow  free  draught.  Tbns  the  UiaMMla' 
inverted  cone.  Another  artioUe  alt  dm 
utility  is  the  aune  int-cntor's  wine  aadUertap. 
The  objoot  ot  the  improvement  is  to  keep  an 
eqnilibrium  of  preaaure  on  tbe  liquid.  A  i 
indiambber  tube  oonneots  the  tap  with  the 
BO  that  when  tbe  tap  is  tamed  on  the  vi 
aliu  opened,  and  the  beer  oan  be  dr«wn. 
this  monnsr  any  vaonum  is  prevented,  an 
air  paiaea  through  tha  tap,  causing  a  inirgling 
noise  as  oooaaionally  experienoed  with  the 
ordinary  tap.  Both  tha  tap  and  vent  are  ahio 
closed  at  the  same  time. 

ived  hall-ossbor,  by  T.  W.  Barker, 
engineer,  Brightlingsea,  Essex,  is  a  novel  uppti- 
cation  of  the  universal  ball  principle :  the 
weight  is  auatained  oentrally,  and  for  heavy 
tables  and  other  fmniture  ia  a  far  more  Bciontific 
form  of  caator  than  the  ordinary  roller, 
another  part  ot  the  room  wo  notice  impr 
mcnts  in  pianoforte  ooustrucLion,  in  whifJi 
fronts  are  screwed  to  the  wood  tf  amcwork.  The 
exhibitor  is  W.  G,  Thomas,  of  Uadbom- street. 
Oakley- square.  A  model  ot  a  revolving  musioal 
diagram,  eihibitinfi  tha  various  keys  and  inter- 
vals vrith  aystem  of  transposition,  is  ehown  bi 
T.  Blowett  rcaree,  of  ItampBlead-road  ;  and  T 
W.  Barker,  engineer,  of  Brighllingsea,  has  i 
parlour  pipe-orgim  of  novel  design.  Among 
models  of  naval  apparatus,  we  must  call  atten- 
tion to  Dougald  Leah'a  invention  for  preventing 
oollisions  at  aea.  Extra  "port"  and  "star- 
board" lights  are  attached  near  the  ordinarj 
lights,  and  these  ate  made  to  tnm-to  by  cord' 
connected  with  the  steering  apparatus,  so  that 
the  act  of  steering  opens  tha  light  on  tho  p;irti- 
cular  side.  Anutbor  awaratus  is  ezbibitid  fui 
steering  vessels  by  G.  Knowling,  the  object  of 
which  is  to  prevent  "  kieking-"  Mr.  Leah  hIko 
shows  a  clever  method  for  launchiog  boats,  and 
a  lifeboat  and  dcok-saat  for  r' 
which  oan  be  nsod  whan'there 
lower  tbe  boat.  We  tbink  the  latter  a  useful 
and  reliable  mode  of  pre*eBting  aoddenta  ot  thi 
kind  of  whioh  we  haw  had  many  of  lalo.  T.  W 
Dalton'a  "paasenger  lifa-boi''  is  a  simpio  plac 
of  making  a  passengar'e  loggagc-box  useful  ic 
saving  lifo  at  aea,  aa  it  caM  be  used  either  as  s 
h<ix  or  a  lifeboat ;  white  tar  a  himllar  purpo.'io 
we  notice  a  lominoua  baod  and  whistle  appli- 
ance which  can  he  worn,  by  F.  Dixon, 

luvcniions  in  oonnuotion  with  railway  travel- 
ling are  worth  notice;-  One  ot  those  is  an  im- 
proved box  for  wheelaby  F.  W.  Dulton.  T-  W, 
Barker  contributes  a  drawing  of  an  improvtil 
brake,  whioh  1«  acted  upon  by  ohains  and  levels. 
According  to  this  pUn  there  are  eii(ht  points  of 
friction,  but  we  refrain  from  exprcr-siug  an 
opiuion  upon  the  merits  of  an  iuTCUtion  whir-li 
luin  only  be  judged  by  a  practical  trial.  E, 
Pask's  railway -carriage  door  substitutes  u 
-liding  for  the  ordinary  hinged  door,  and  we  see 
a.  smat!  model  ot  an  audible  railway  signal  fur 
use  in  fogB  by  Eniest  A.  Sullivan.  A  lar^o 
model  is  also  shown  by  D.  Williami  of  :i  (,-BS 
annihiliktoT  for  coaling  -vessels,  the  object  ut 
whii:h  is  to  prevent  spontaneous  oumhuhtiou. 
There  are  numerous  other  exhibits,  inulmling 
improTcments  in  galvanio  pendants  for  roedicii 
use,  an  alarum  till  for  abi^tkeepers,  a  tbetmo- 
wiiii  inouUiitor,  water-hoater,  ga^-liro  find 
leolher 


Among  the  work  ooDtribtltod  by  akilkii  tlr 
prrifnaniritisl  hsnds  we  see  soma  exeellaafc  n> 
povMa  work  in  a  cloek-dial  by  W.  J.  Allari, 
also  in  iron  by  Q.  H.  Hardiman,  and  emheasad 
daasert-plate  by  W.  Noel.  Wood- tuning  ia 
soBotily  represented,  bnt  weod-carvlng.  ia  » 
branch  of  art  which  nai*er  flavin  exbibitlma  of 
this  aort.  The  wood  pan^  m  carved  oak  aid 
pine  by  W-  Anmonler  are  maMarpieoea.  £.  >T> 
Gtova  aands  a  walnut  eaUnai  relieved  by  saHw 
wood,  and  ws  notioa  soma  exeellant  exsanlea, 
espeoially  tbe  oaning  of  Idrda  by  W.  F.  Jen- 
kms,  and  aome  framaabyfr.Pertlar,a.H.Ball, 
and  a  cloek-caae  in  oak  by  J.  Burron.  Of 
calunet  work  there  are  a  few  good  qteca- 
mens.  In  the  claas  of  working  modela,  «• 
see  a  few  painataking  and  ingenious  atlenipta  i 
one  ftiBodelof  a  two-ton  staui  haaunsr-I^-E, 
F,  Laoey,  and  another  a-worUng.  model  of  » 
high-preaanre  horixouttl  ataani>MigliM  h^'B. 
Yenner,  an  interlocking  apparatna  for  railwftj 
polnta  aad  signals  by  O.  O.  Mackmurdie.    S^at* 


gaa-humers,  is  exhibited  hy  Wv  i.  '. 
An  improved  drill  for  making  holea  in  aheet 
iron  and  other  metals,  made  by  Hr.  G.  Clutter* 
buck,  of  Clayton-road,  Pechham,  la  well  worth 
tbe  attention  of  fltteta  and  amatenrp.  The 
amateur  exhibita  are  mach  too  nnmeroua  to 
mention,  and  we  can  only  draw  tha  visitor's 
attention  to  the  drawings  in  pen-and-ink ;  the 
mechanical  designs,  a  tew  clever  modela,  and 
the  speeimens  of  wood-carving,  cabinet-work, 
and  models  contributed  by  pupils  and  olhen 
under  the  ago  of  eighteen,  which  wilt  he  found 
in  tho  upper  room  of  tho  Institute. 


THE  HOLLY  SYSTEM  OP  SUPPLTTHG 
STEAM  TO  TOWNS, 

THE  aystem  of  supplying  steam  to  towns  for 
heating,  cuokiug,  and  for  engines,  has  been 
recently  patented,  so  far  as  certain  app.aratos  ia 
coneemtd,  by  Mr.  B.  Holly,  ot  Lickport,  Kew 
York.  In  carrying  out  the  objtct  tbe  method 
adopted  is  to  use  in  a  oentral  pare  of  the  town  ft 
battery  ot  boilers,  from  which  steam  mains  ore 
carried  underground.  Where  thesteamisusedlor 
power  pnrpOfes  in  conoFction  with  steam- engines 
the  exhaufct  csn  be  readily  utilii,ed  for  ivorming, 
and  in  that  manner  the  most  eoonomitul  reaolta 
will  be  obtained.  Tha  object  ot  the  present  im- 
provementa  ia  to  apply  that  principleot  economy 
iu  connection  with  tha  'nholo  aystem  ot  steam 
mains,  ior  which  purpose  douhto  mains  ore  ea- 
ployed,  one  for  high  pressure  and  the  other  for 
low  preanre,  and  in  conneotion  therewith  are 
automatic  regulating  valves,  one  form  uf  whioh 
is  shown  in  tha  figure.  The  mains  consist  of 
pipe),  protected  in  any  suitable  manner  to  pre- 
ventoondansa^on,  ondfitted  at  suitable  intervals 
with    aecvioa    boxes   to    lUlow  expansion  and 


fifteen  pounds.  From  the  eervioc  boxes  in  the 
main,  service  pipes  will  posa  to  tho  butl  lings  for 
supply  of  steam  at  high  preisnre  to  tbe  cngine- 
The  exhanst  steam  is  delivered  to  tlie  low 
pressure  main  by  a  return  pipo,  and  in  connection 
with  these  supply  and  txhanat  pipes  is  the 
antomatin  regrulutor  valve  shown  in  the  disgrent. 
The  low -pre  tsuie  pipe,  D,coaDeots*iihthebi(:h- 
preumre  pipe,  C,  by  a  short  section  fitied  with  a, 
screw  valve  at  its  oonneetion  witlipipe  (J-  At  the 
upper  end  of  pipe  D  is  avolve,  F,  hung  trnm  a 
luver  that  is  weighted  to  balance  the  valve.  This 
valve  F  is  between  the  pipo  D  and  connection, 
so  that  when  open  steam  may  pass  from  the  high 
t)  tliB  low  prcJMure  pipe.  11  is  a  cjlindtr  con- 
tiiiiieg  a  piston  connected  with  the  luver ;  a  pipe 
lauds  tram  the  low-pressure  pipe,  B,  tucyJiiider 
1[,  I  ii  apipeconuDctedto  t}u.Oaw-prcM<arepipB 
"  and  provided  with  a  vikive  hung  from  a 
ighted  levet  that  retains  the  v^ilvc  closed ;  L 
I  diaphm-rm  in  a  chamber  conncted  with 
pipes  I  and  li.  In  case  the  exhaust  steam  from 
th>}  cngiae  dues  not  supply  the  r-.  'luiiite  pruHMUe 
liB  pipj  D  anil  ui-i'i:i,  surli  d  i-n't«e  of 
uru  will  allow  the  v:ilve  l!   Iu  Ui  paitiiUs 
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<m«wd  hf  thi  walffhtad  lovor  ftnd  gbttm  will 
-tlua  pam  from  plin  O  to  plpa  I)  utilU  tba 
prMMTira  li  ralMd  oumnlontly.  Tlia  InaraftKe  of 
pnNMiira  la  fait  by  ihn  pUUio  in  tbv  oyliudar  II. 
-wtilab  rUinit  niowa  *alva  !>'  more  or  Icm  until 
Ik*  r«ni>l>lt*  flttMD  pound*  I*  resohod,  whan  the 
valr*  will  bo  Mttlrtlj  nlnivil.  It  from  any 
DMlMtlMillMua  In  thn  low-pnminrs  main  and 

Spe  I>  InnNMM  aboro  tlio  normal  point,  nuab 
(WMM  will  aot  to  laiim  il<>iihrai)m  L,  idoto 
til*  k'Tor  and  opi<n  Iha  Tain,  thoroby  allowing 
■tnam  hi  pa«  to  pipe  I.  Tba  plpn  1  will  pro- 
fcnblr  ounnaat  witb  beaten  (or  wairnlng,  or  In 
KiUM  thn  rriralalor  ratvn  U  placed  at  tlic  boiler 
liul)lB  tha  alaam  will  jrn  (a  the  toed  watur 
knalxta.  A  ajUndar,  M,  with  platou  U  npplidd  in 
<<u»nM>Uon  with  Iho  upiiar  li>f«T  a*  ft  d>^  pot  to 
ViwvMtt  vibration.  Tbla  pjlindor  Into  oontain 
ull  i  asi)  lla  pt*toti  la  maJv  a  trlAe  ainaiter  thau 
fh)>  ojIImW  lo  allow  p«u»)r«  of  thn  oil  trom  one 
■bio  til  Ibv  olhfr.  and  thux  Iniiure  a  slow  and 
itMif  nDvaaiBiit.  With  these  viiira  arranged 
Im  WttttMitlon  with  IW  eoltliioii  the  low-prMiure 
Main  laauppllMl  with  the  «iliauat  tteam  at  the 
swjalrvl  pnvHura,  and  dlatributni  It  thronpihout 
lh«  dlatript,  Tvtuminfc  thn  lurplun  to  the  oootral 
Viilar^boiw*,  w)u<R>  It  In  u*m  tor  haatinic  the 
ipnl-watfr.  In  tho  malni  near  the  boiler-housB 
vai*eflh«iM  r*|iatator  valre*  U  placed  for  the 
farpam  iif  nuppljing  IItd  stMua  from  tbo  bollera 
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bout  and  moot  dmpla  trspi!  jet  iniroduoed  to 
thotrndo,  both  on  nooount  o(  Itf  wU-oleauaing 
propoitloH  and  Ibi  Dhenpneu. 

It  can  ba  made,  aa  uliown,  with  a  rounded 
bottom  B  or  a  plnco  of  load  noldered  on  to  the 
bottom  like   a  flan^n.     It  will  bo  faand  very 


filing  under  "Smith's"  or 
"Shank'a"  oast-iron  batha.  I  ia  the  inlet 
whiob  may  be  a  piece  of,  say,  Sia.,  sboat  din- 
long',  thoogb  in  many  oases  only  a.  lin.  pipe  ie 
amply  aumoient.  W  is  tbe  waste-pipe,  which 
for  "Smith  Bath"  should  be  IJin.,  and  can  be 
Roldeiod  within  2b.  of  the  bottom,  as  at  S,  and 
fixed  on  the  B  ping  as  per  dotted  lino  D,  then 
bent  up  to  tun  along  the  just,  &a.,  &b.  It  will, 
of  oourae,  be  understood  that  when  this  trap  is 
used  for  bath  work  having  a  safe,  the  trup  and 
sate  may  bo  soldered  down  in  the  usnal  manner  ; 
but  when  the  tr&p  U  used  tor  washing- basin  or 
sink  work,  a  cap  aod  screw  should  be  filed  in 
ihp  bottom,  which,  properly,  ought  to  bo  selected 
the  right  site  to  tit  tbe  bottom  of  tbe  pipe  or 
trap,  without  working  or  soldering  tbe  bottom 

I  have  teatad  the  working  of  this  trap  and 
found  it  perteot  excepting  in  the  matter  of 
■tphonagv,  which  is  oonnteracted  by  tbe  appli- 
cation of  tbe  aii-pipe  fixed  at  about  W. 

Soap- Trap  (fig.  9G]. 
RepicMnts  the  so-called  soap-trap,  whioh  ha* 
Jaaa  be«n  nwd  for  washing-basins. 

The  fii«t  sisde  to  this  pattern  wu  in  1863, 
— ade  and  fixed  br  myself  at  19,  Portmas- 
■qoan,  London,    "the  following  is  the  mode  of 


tbe  bottom  of  the  trap  will  send  all 
matter  beforeit.    I  have  fixed  tkaae  trui  M 
the  floor-line,  in  order  to  get  a  good  tall  fiH 
a  wBshing-basiD,  and  for  the  pnrpoee  of 
'   g  it  out,  fixed  the  cap  and  bctpw,  C, 

1^  or  In  front. 

Oval  tip  Trap  (Fig.  97). 

The    principle     of    the_  oyal     Up  ^ 
very     fiimilar 


that    shown    in    Fig.    », 


except  that  la  Fig.  97  th«e  ia  1^  ^ 
L,  answering  the  same  pDipoM  aa  Oat  bmU 
by  tho  dotted  linesD  in  fig.  8S..  TlMMto^At 
is  an  oxplanstioD  of  Fig.  97 :— O  b  ■  auaad 
screw;  W.  the  outgo  or  wart»-piw;  I,  tk 
inlet :  S,  the  watei-Une  and  aeal ;  B.  tto  onl 
body.  This,  as  a  small  trap,  ia  TVy  omM,  ai 
will  answereierypDipoeewbeae  plasty  of  wsl(^ 
seal  can  be  ^Ten. 

Straltflit  (Fig.  98}  Oral  Up  Trap 
Is  the  diagram  of  the  sbaight  oval  lip  fltf. 
which  works  on  the  same  principle  as  the  M 
dsscribed,  the  tmly  diflereaice  being  that  Ih 
outlet  CW)  of  this  trap  is  made  to  ran  in  a  Uk 
with  the  inlet  I.  answering-  the  porpoae  of  A, 
Fig.  69,  and  ik.  Fig.  »».  Ii  ia  the  lip  to  prerett 
I  the  gases  passing  from  W  to  I,  and  B  the  lip 
for  holding  the  water.  It  will  at  onoe  b«  xa 
that  if  tUa  trap  is  fixed  apMde  down  it  k 
exactly  the  same  in  actaon. 


Seeing  that  of  lata  moA  has  tnen  Midi,  p« 
and  con.,  as  to  the  m«itn  at  baD-ti^^  I  in- 
lume  I  shall  not  be  out  of  arAm  in  aaTtny  Utt, 
after  many  earefnl  expsrifmta,  I  fall  to  anb 
what  way  they  are  nsefal.  ezsepting  in  hbs 


3.:a*H^£ia.Tipe:  I.  tbe  inlet ; 

S^pjit,  KMncnd  «.-•  ii3i.«:  O.  theon^  i 

jt^  Kunavc  smta  A.:  XT,  ibe  waMc~^p* . 

Kidtrrt  itt  aa   .■.    C,   £»    rVan-iiat  rtf   sod - 


t^  ^  this  desoiptkn  ^cr. 
i.  he  x-Ii.  a>T  m^^  that  ai* 

>Birw   lb  ww&at  aad  plsf  I 
=Ki-r  .-<  dw  *£=k.    Tfci«  Si 
jihx.   ic    «r«=j.     is    u*t»    Mciawd  (■«•  Wl 
--"^ (c »  £Z  tbe  [Kf* '  i^BT  wam-««i. 
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!    aimple    m«tbodB    of    making 


Fig.  99  rrpreBenta   ( 
— 'e  them  mBEy  jea- 


B  of  these  tcapa   as  I 
■  8  ver/  easy    ' 


niBT  be  the  inlet  or  oatlet.  This'  pipe'u  fint 
■haTed  olean,  then  dropped  through  the  flanged 
part  F,  and,  with  a  tom-pln,  opened  a  little,  as 
■hown  at  E,  to  reoeive  the  ball  about  one-third. 
This  foima  the  Matfng,  whi(^  mtat,  of  oaurae, 
be  tros.  Solder  the  joint  at  F.  Pat  in  an 
indiambber  boll  (hollow  it  ;oa  ohoose,  but  if 


balfufi 


fflt  tpun  raiitr  Wti  inl/ it  i«  better, 
liambber  almtys  S     '  ' 
fooz  or  flre  thioknesus  of  tinne- paper, 


of  Um 


a  aad  flz  tha  pipe  W,  which  oan  afterwaida 
bent  to  tha  tru,  u  pet  dotted  Uoea.  If  jon 
«lah  the  ball  to  fioAt,  70a  miut  take  tlie  pipe 
op  hi^  enoo^  aooordin^j ;  on  tie  other  hand, 
if  7011  Rqvire  tbe  ball  to  be  at  all  timea  Inde- 
peadant  M  floatliig  action,  ;on  mnet  turn  the 
b^qtdde  down  and  load  tbe  ball  In  thia 
caM,  Ton  will  hare  to  form  tout  trap  in  the 

rl,  and  oan  take  the  ontgo  o9  the  aide  at 
In  ftot,  thia  ball-trap  oan  be  worked  in 
aimatt  wnrj  oonodTat^  WB7. 
Ilg.  100  ii  a  dnple  ball'tiap,  ae  shown   in 


one  of  ny  patent*  of  1876,  attadied  to  the  over. 
flow  ot  a  Talve-^kiiet.  Tbit  trap,  whioh  ia 
Aown  i^dda down,  iemadaaafoUowa: — It  waa 
CMt  in  OB*  pleee,  aa  also  tha  pipe  I,  hot 
attalght;  tUahad  the  teaUngS  oast  upon  it.  It 
waa  oaat  fn  a  mould  Kmuthlng  like  a  Ooabnrga 
mould,  tha  ball  dropped  In,  uid  the  bap  aoma. 
timaa  *cdd«ad  at  J  with  a  oopper  bi^  Sco.  II 
tbm  ball  wen  runiied  to  float,  a  light  ball  was 
need,  tha  pipe,  1,  left  Btraight  and  uieothet  way 
no;  bat  on  tlw  oOiei  hanfl^  if  the  ball  ie  too 
the   trap   ia  fonned   in  the 


pfpoX 


la  any  caee  I  i«  alwaja  the  inlet. 

To  ondeiatand  the  aotlon  of  thaae  trape, 
•Dppoee  tha  pipe  W,  EIk-  99,  to  be 
hmt  np  aa  ahown  by  t£e  dotted  line 
Xt ;  that  ia  above  the  baU.aeaUog.  It  will 
be  aeen  that  water  wonld  lie  in  the  bend 
and  form  a  trap ;  oonae^ntnllr,  if  tho  ball  is 
Kghter  than  the  watei  it  will  float,  and  a*  a 
tBTther  eonaeqaence,  be  forced  np  againat  tbe 
waHngE,  according  to  ita  bnoTanoy,  and  therebf 
eotUnf  «9  all  chanoe  of  aewer  gvaoa  paadng 
threogh  thia  pipe.  When  the  water  la  set 
nuning  down  the  pipe  I  on  top  of  the  ball,  it 
will  eend  it  wbiuing  away  fram  the  aeating', 
bat  -whan  rdeaaed  from  thia  preaanre,  it 
latmally  again  liaea  to  ite  original  position. 

Xow  torn  the  trapopiide  down  and  bend  the 
[ipe  I,  aa  ^on  did  W,  ao  aa  to  form  a  trap,  tuid 
npe  in  the  atnmp  ont-go  H,  so  that  the  ball 
will  be  above  the  water-line.  Now  the  aoUon  of 
the  ball  will  be  lereraed,  inasinDoh  aa  the  ball 
win  of  ita  own  gravity  close  the  seating,  and 
thna  ont  off  all  gaa  from  paiaing  between  I 
andH. 

Xt.  Bnohaji'B  Ball- Trap. 

Thia  tr^  in  ptindple  ia  the  aame  aa  the  laat 
deaoribed ;  bat,  aa  shown  at  T  0,  has  a  cap  and 
amew,  alao  at  0  and  the  vent-pipe  A..  The 
—v^ir  of  ""W-g  thia  trap  ia  the  aame  ■■  de* 
aedbad  In  nfacsoe  to  Uga.  9t  and  100. 


Bower  Trap  (Fig.  102). 

Tbe  Bower-trap  hsa  lately  bad  som 
ipon  i>,  which  I  imagine  is  owing  tc 


9  bottom  O  ia  made  to  aoivw  on 
„  merally  made  of  glaaa,  which  1 
venture  to  anggeet  la  very  mn^  againat  the 
efScaey  of  the  trap,  as  nndm  extreme  tempera- 
tore  of  either  heat  or  oold  (for  instance,  oareleea 
pereona  throwing  doim  hot  water  in  vary  oold 
weather)  glass  ia  very  apttobreak,and  theglaas 
onoe  broken  the  trap  no  longer  exists. 


over  Kg.  96;  neither  _   , _,  __,_ 

in  the  tnp,  if  a  atnaU,  solid  india.mbber  uoat. 
ing-ball  ia  dropped  throngh  the  oap  and  aarew, 
and  the  oveiiloit-pipe  O  branched  into  the 
pipe  I. 

{To  be  CDHtiniud.) 


COLOim    BLIHOHBSS.-I.* 

3y     B.    BBUSBlfELL     OlBTIB,     F.B.O.S. 

Natnce  of  Ooloor  Tlalon  venarallr— Solar 

ZiiclLt— ita    Ooapoaltton— The    Priamatle 

Bpeotnun  — Invleibllity   of   Oertain   XU- 

uenta  otthe  Bpeotnun  to  tbe  OoIonr-bUnd 

^A^pearsnoe  of  the  Oomblnatlona  of  the 

Betnalnlng  Elemanta— Torietiea  and  Da£- 

nltiona  of  the  Beanltlnv  Oolonr  BUndneaa. 

TT  li  ny  Intention,  in  this  pieliminsiy  lecture,  to 

X    speak  chiefly  of  ihsnatarecf  calooibliadneM; 

and,  for  thia  puipoie,  it  will  be  necetaaiy  to  pave 

the  way  l?  speakus  of  the  nature  of  colour  vision. 

The  quali^  ta  which  we  give  the  name  of  oolooi 

depends  entirely  upon  the  kind  of  liaht  whidi  ia 

tninamltled  through  a  coloured  mediam,  oi  i«- 

flsoted  from  the  anrfaee  of   a   coloured   opaque 

— '"'anoe.    In  order  to  make  this  clear,  we  must 

mber  that  we  see  snrroandlng  objeota  only  by 

vlrtne  of  the  light  proceeding  from  them,  and  thu 

this  light  is  derived,  either  directly  or  indirectly, 


If  we  oarry  the   matter  a 
"■-'what we  f — "■ " 

*ritE 


from   the 
farther, 

tion  ar  wave  movement ;  and  that  this  w 

ment  oocurs  in  an  infinitely  subtle  fluid  mediam, 
called  Inmintferon*  ether,  wbioh  pervadss  mce, 
and  fills  the  intervala  between  the  moleeolea  (3  all 
transparent  substance*.  Just  as  water  is  a  mete 
mobile  and  aabtle  Ilnid  than  metcoiT,  or  air  than 
water,  or  bydrogtD  gaa  than  air,  BO  thu  hnothetical 
ether  IS  more  subtle  than  hydnwea ;  and  U  b  indead 
so  subtle  that  it  transcends  onr  knowledge  eBtiiely, 
except  by  ita  eSects  in  the  piopagaMon  of  the 
wavea  of  light.  Aatudy  of  tha  phenomena  of  U^t 
show!  thessphenomana  tobe^aUnd  wUAouj 
wave  movement  oan  espUin,  and  whicb  bsai  astilk- 
ingaaalontothoseprodncedbytheviaiblswaTesot 
water,  or  by  the  invisibid  wavM  of  air  which  we 
leoognise  wAei  the  name  of  aomid.  In  the  pn- 
pagation  of  wave  movement,  it  mnat  be  rwaambMSi, 
tha  lartiolea  which  form  the  wave  do  not  thMt- 
aelvea  travel,  but  aaly  oadUate. 

Jfowthe ligbt of  the  mn-^and  fa  the  sake  of 
from  <na  consideration — prodnoas  wave  numaMat 


snt,  whan  it  ia  intenimted  by  an  obataal 
med  buk  or  reflaotad  irom  this  obitada 
z,  dependmtupon  the  ni 

StVAt 

which   enter   It  are  rearranged  upOB  ika 

nerve  timne  aobaervlent  to  viidon.  In  a  ledoead  le- 
production  of  the  pattern  in  whioh  they  left  tha 
obstaele,  and  *o  we  are  said  to  see  the  objaata 
around  u*.  What  is  meant  by  saeJBg,  i*  that  the 
vibratery  movemmt  of  the  luminiferaua  athsr, 
being  flnt  reaiianged  within  the  eye  aeecndinc  to 
the  way  in  whi<^lt  was  refleoted  ban  tbe^SUa 
objao^  prodnc" ''~~  —-■-—* 


conu*  tha  anbjeot  of  ac 
panda  upon  the  nerve  tissue  being  m 
tu  unlaoQirith  the  vibration*  lAidi  CO 
'ilM  Ugbt  which  weieceive  from  the 
colourleas ;  and  hanoe,  if  thia  ligbt  ' 
■'    ■  "         reflected  fn 


prediely  aa  it  fell  open  them,  •object  only  to 

or  leaa  diminution  of  quantity  from  alleontiaa  «i 
in  traosmiasion,  the  effeot  waoU  be  that  tha 
pattern  or  udnie  formed  wiUiin  tha  ava  wonld 
exhibit  diflerenoes  of  Ught  and  ahade  alone.  Tha 
viMbl*  world  would  be  depdved  of  oolong  aad 
would  be  ndncod  to  tha  uval  of  a'^blauaad 
white "ohitdtton.  In  realito,  however,  thaaaki 
light  ia  a  mixture  piodneed  Yj  the  blending  to- 
gethKof  three  diflnit  lataa  and  — g-'H^  of 
vibtation.  ni*  wave*  of  largest  siM  and  of  the 
alowart  oeoautlon,  whan  we,  receive  Ihaaa  nkna. 


aenaaticci  that  we  call  violet.    Fee  tha 

fonndation  rf  this  di*eevety  tha  wwMwMJndeMed 
to  the  genia*  cf  Newton. 

-  -     -  may  be  roughly  AvUad  in 

~  dasaesj  those  wUeh  p*>- 


napeot  of  light,  into  twodasae*  ;  those 
mltlt  topasa  through  tbcoi,  and  which 


j^ 


e  teamed  opaqoaL    Ws  m^ 

"--t  theintontioaato  the  at 

aM»a  fnUv  chamd  with  luninitvma 
ue  mora  tavouraUa  to  its  freedom  of 
than  in  the  later :  hot  th*ia  ia  probably 
in  w&k  tha 


iregeidathe  rapidity  of  the  wave  propagation; 
-  ut  whether  it  is  modiflad  in  any  otha  mannei  will 
depend  upon  dicBustaacaa,  to  which  I  ahall  now 
have  to  call  yom  attention.    Mr.  Ladd  wlU  be 

CI  enough  to  throw  a  beam  from  the  aleetdo 
puponlhasoeeui  and  yon  will  see  thatflia 
elher  wavM  pass  throagh  the  air  un6haeked,fna 


to  the  alit  of  tbe  lamp,  upon  tha 

now  Intaipoee  a  pUacI  gla*% 

holding  it  at  right  aaglse  to  the  ccnne  of  the  lay ; 
and  yon  will  peM^ve  that  the  loninona  wave 
movamant  i*  continued  thioagh  tha  glaaa  almcat  aa 
If  it  were  not  there.  Aa  aoon,  however,  aa  he 
tamatlieBlasaobliaualy  totharM,  you  will  seen 
LC*.  Ilielight  wave*  no  longeTafadke  tha 
of  the  (teas  furly  and  fully,  at  right  asule* 

'Course, bat  obl^naly,  so  that  onaeadcf 

each  wave  reaohaa  the  surface  before  the  other. 
The  oonaequanoa  of  thia  ia  that  one  and  la  more 
retarded  than  tha  other,  and  that  the  conn*  of  the 
wava  ia  bent  or  tnmed.  m*  i*  called  ratraetioi^ 
aad  yon  will  obaarve  that,  where**  the  plate  •) 
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ENQLI8E  lUODAinO  AND  WOULD  Olf  BaimtOB!  Ko.  Mi. 


anTOWs  itsTHon  of  cotesiiq 

WnS    FOB    £L£CIBICAL     ?im- 
P0SE8. 

A  K  impiDTed  method  of  caveriog  wire  mad  for 
fX    electrical  pnrpoKi,  haa  beta   patented    by 


,  E.C., 
IT  iDdnBtriiil 


t  ukkH   aa  ezoellnit  artiad*!   nb- 


tlia  redatanoa  untdied  or  othanriM  muked  1 1 
cjB  the  thin  metal  oaae  of  the  initiaaient  aboTe  re- 
rarrad  to.  If  then,  wheneTar  the  coil  ii  ntad,  itbe 
uliraji  put  into  a.  watet  bath  of  known  tempna- 
tata,  and  whkh,  ai  above  tiplainHl,  u  from  the 
looda  of  comtniotion  rapidly  acquired  by  the  wire 
itwlt,  iti  rauitanca,  eTflu  when  tolerably  atroD|[ 
roneiits  are  putlog  through  it.  n"!!!  ba  moie 
Accoiately  knowa  than  that  of  Teaialaofla  coili  ai 
liitbacto  conatnictsd,  and  its  coat  vriUba  veiy  much  i 
la».  When  the  leiiatasoe  coil  ii  u«d  for  approii- 
diate  meaiurements,  or  with  not  very  atioDg 
onrrenti,  it  will  not  be  □eeeBaarj'  to  plioo  it  "  - 
iTatar-bath,  aiuce  the  temperature  of  the  ai 

lie  luffioiently  nearly  that  of  tho  wire  to  eoabio  uio    ■, — ; r—, —  : ^r :-  ~/i-  — ;— = -,\ 

lemperatuie  of  iho  iir  near  it  being  employed  in    (orm  tho  .hape  matead  of  .and.    tha  iron  monid 

Miy  ratimate  of  the  reaiaUnce  of  the  wire.    Or  for  !  "■  '^^]}  «'"?'  """^a  of  cast  iron    .honld  ba  ot  th« 

lie  manufacture  of  reaiatance  coila  the  wire  may  bfl    oeat  atronf;  iroQ.  haying  Tcry  litlle  cmtraelion,  aj 

uaod  aa  the  warp,  and  after  a  anfficicot  leoxth  of     f^'  »u<ld«n  heating  of  the  aurfaees  by  tha  melted 

the  ribbon  hu  b^n  cut  off  to  give  the  required  r«-    '">"  ",  l»l>'"  ^^.^^  it.  ao  tbatm  a^rt  bme  the 

■  tance,  the  eoda  of  the  Brat  ^d  aecond  wlrea  act  .  (»"  "'H  ^'-^  <•'  •ni4  cra-^""  •«  ""Jil  bl"tera. 

iuad  togathar,   alao  tha  eoda  of  the  third  and'  Whan  melted  gray  iron  wponrfdaroji^orijMinrt 

•    ■    luurth  wirea  reapectively.  and  the  end.  of  the  flflt    the  aurfaaaof  aolidiroB.  it  la  ch^led  from  fin.  to 

of  deatroymg  ,    ^^  ^j^  ,„a  ^     „^,  ^t  the  other  end  of  th<- ,  !"•■  ">    if^   dtpending  on  tb*    hajdnaia  and 

raJcondoctora,    ^[bbon  ft  ia  tha  anda  of  tha  aeeond  and  third,  th^  I  oloaenea.  of  the  mn  the  mould  la  poured  with.    In 

■■■- £    .--    '?'.''?*^B"»''"'leBdaofthefourthandfifth,&o.,that»re^p«:titelj    order  to  chill  tbia  iron  aa  deep  m  IJu;^  op- 

eonductot  "bich  haa  no  M-    joined  together,  »o  that  «U  the    aeparate    wire.-    ward,  there  muat  be  toma  ca«t  deal  nidted  in  the 

DOT    aelf- induction.     He     $o,„;nB  lEi,  warn  nrnr  conatitutB  oDecDnlinuoui.  i  e^po'*'     Tha  proportion  wiUdependouthaqoaLty 


rtrof,  W.  E.  Ayrion,  of  Cc  ,. 
vMch  ia  of  aapedal  ralue  where  aeveral 
inuiged  aloagaide  one  another.  In  many  induBt 
^pltaarftona  of  electricity  it  is  deeirabfe  to  \iy  n 
arg*  HBmbar  of  wiraa,  either  covered  or  nneoTered. 
>a  a  aainiw  apace  alonstida  of  each  other,  and 
iin<d>  inoonrmience  in  experieacMi  by  reoaan  of  the 
liffien]^  in  diacrimiiiating  the  diflerant  wirca,  and 
>t  the  mutual  iaducCiOD  cauaed  by  the  aeTeral 
lleetrio  current*.  lu  other  ciata,  ui  ia  reaiatanes 
sdk,  it  ia  daaiiabla  to  lay  aeTcral  conTOlutioua  of 
UiB  aauta  wire  aide  by  aide  in  auch  a  way  that  the 
whiJa  haa  no  external  magaetio  action  aJid  no  aelf- 
indnction.  Profeaanr  Ayrton'a  inTenlion  ininrea 
tha  eaaj  recognition  of  any  Endiridual  wira  at  any  | 
point  by  iti  diatinetiTa petition  i a  the  waborribbon,  ,  {q„^i, 


nntagaoiuly  ba  e: 


CHILLISQ  CAST  IROV  CASTTSaS' 

THE  aurface  part  of  a  coating  that  ia  wanttd  to 
retain  a  cariain  ahape,  aiia,  and  imootbneaa, 
■"    withaland  a ' ""  ' —  ""   ~ 


mntoal  induotion  when  there  are  aeveral  condocton, 
aa  well  ae  ■  (impis  method 


Onda  th«t  the  relatiTe 
wifaa  bom  one  aaothn, 

id  the  iBDa  wire  from  one  another,  ai  well  aa  of 
tin  whole  from  any  metallic  surface  laid  down  on. 
the  web,  to  ba  aa  good  ««  nhw  tha  ordinary 
method  of  Bnering  with  ailk,  cotton,  or  other 
timilar  Innilating  m4teiial  ia  employed.  Further, 
lb*  fli«d  urangamant  of  the  oonaoemg  wiiei  ab< 
Tiataa  BEOHingortwiatlng,thaareDdeiiBgliid(iotiaik 
eomali  oontnllabk,  and  thanfor*  aTuidaUe. 
lUi  Ibad  amogeoaot  alao  otfara  oMaptional 
fy"'W'^  foe  dealn>yin^  eztamal  indnobon  by 
*■■— ■■—""g  ■  Banding  wire  with  the  ratuni  trlre* 
of  the  auMoiteait,  the  ainplaat  form  being  that  in 
wUili  th^  aanding  wire  hai  caa  reCum  wira  on  each 
iUa  of  It  b  tha  nbbon  or  web.  The  web,  whethar 
emnpoMd  of  a  warp  of  wire*  and  a  waft  of  Inaatat- 
ink  ■ntarlaL  or  a  warp  of  thread*  of  ininlatiDg' 
matoUudft  weft  of  wire,  may,  if  deaind,  be 
■t«w«d  in  or  paiaad  through  a  bath  of  bitnmen  or 
milM  paikfin-wax  or  of  other  aimilai  liquid,  and 
•■  iStM  Maoritr  of  inaalaliun  and  aolldity  ia  thus 
BBCBMd.  Itm^ba  rolled  or  twiatad  ap  aidewaya 
tobajdMMlin  the  bath.  The  web  or  ribbon,  la 
tha  ul  itate  aa  woran,  san  ba  vary  aaailj  painted 
with  any  fluid  compound  if  deaired,  an  ordinary 
pafait  biwli  being  employed  for  tbe  purpoae,  or  ths 
waboriibbeii  may  ba  cnvarad  with  guttaparohi 


Steel  boring*  oan  ue 
,  .     .  >e  hot  iron  mix  with 

them ;  but  the  beat  plan  ia  to  b»Ta  aome  old  atael 
catting*  n  piceaa  of  atael  raila,  and  melt  them  in 
the  ciipoU,  and  whan  the  iron  u  in  the  ladle,  tail 
or  atii  tha  matal  with  ■  largo  vA.  With  Btioon, 
doaairon,  kbontonepait  of  atael  to  flTopartairt 
iron  will  catiae  a  chul  of  Ifin.    Iron  for  making 

chiliad  caatiag*  aboold  b«  ationc, "■'"" — " — 

impwr*  it*  atraugth.    An  iron  t£i 
little  in  cooling  li*  of  tha 
keeping     chiUed 

I  ail  Big  eon  at  one  time  lor  itodylng  the  eanaa 
baing  bad.  I  waa-woikinginft 
toop  wnera  cney  made  aoma-amall  chiliad  rolla, 
about  lOin.  in  diameter  and  14in.  long.  Tba 
thiokntMa  of  chill  for  dulling  tha  roll  wa*  ^\a. 
i\.^  ^ht»_  ...I  th.  —^...i  .1  th.  ni-v,..  .T.A  -nni  I  The  top  and  bottom  necha  and  wablen  ware 
SS-^^e^^  t?;?  iLt  th^«™t  ^fnf  l^  I  mouldeiin  dry  .and.  Tbe  job  wa.  given  lo  me, 
^^!r^  ^  t^r^^i  Ti^  ^»  ^t  l^nTlS  »ii  »"J  I  moulded  asd  oaat  t^  at  a  heat.  Out 
nbbon  and  the  third  wire  at  tha  aeeond  end,  &]*•>  i    ^7.    i,„.  al       »i. .  «_i_  ««. ■  „...  __j 

b.n..<i  ui  third  wi™  u  ih.  «ni  ..,i!;'i'"i7;S!".",'i'",!^_'^'.:?;«??i!K'.i:i 

and    the    fourth  wire  at    tbe  ascend  and,  and 
on.    In  making  auch  a  eat  of  joints,  Prof,  Ayrtou 


aoaductor.    The  atrip  of  ribbon  ia  then  treated  at  i  "'  'h*  ""^  "t-,, - 

before,  in  both  cawa  no  bobbin  being  neceaaary  to    pn'  rotj  the  ladlaa  and 
wind  the  ribbon  on.  '^*"  '  *" 

Whan  tha  ribbon  ia  employed  in  the  conitmction 
of  tha  coil*  of  galTanomelara,  electromagneta,  £0., 
where  tha  diieotlon  of  the  dectrie  aorrent  in  erery 
oouTolntion  muat  be  the  aama,  tha  wira  ia  uaed  u 
the  warp,  and  the  ribbon  m^  be  to  woven  that  at 
onaendit  taint  at  right  aa^ea  to itadf  in  tha  plana 
of  tha  ribbon  without  diaoontinni^  of  any  wire. 
Tbit  right  angle  pieoe  it  plaoad  with  one  end  tlightl; 
piojeoiing,  parallal  to  tba  axit  of  tha  bobbin  if  one 
IM  uied,  or  parallel  to  Uie  axis  of  tbe  coil  al»ut  t . 
be  formed,  it  no  boblan  ba  employed,  and  th!- 1    i~  CjnV^ 
alightly  atiff  ribbon  wound  o*er  it    After  aufaoieni  ,  °l^^r^. 
length  of  tha  ribbon  haa  bean  wound  or 
endi  of  .the  ribbon  an  brought  tagethi 
'---'■■ -lada  between  tha  flnt  "■ — "■  "" 


lOt  contnutsTary 

„ tat  importanea  in 

iting*     tiom     -h— fc-i-m     or 


ttocmgh  ■  die  where  tha  ec 

Tha  pmoliaal  applicat 
---1    ajfyanta 


fonnd  it  oonTcnient,  after  alightly  aolidifyiag 

each  end  ot  the  ribbon  with  melted  piraffla  wax,  cr 
other  Bolidlfying  adherent,  to  out  eaoh  end  of  tbu 
ribbon  obliquely,  uaixg  a  templet,  90  that  the  euda 
of  the  ribbon  are  cut  aymnetrically.  H*  then 
aorape*  off  a  tnall  portion  ot  the  inaulatsd  ailk  or 
cotton,  alao  obliquely  and  parallel  to  the  direc- 
tion in  which  the  ribbon  waa  cut.  to  that  at  eaa^i 
,  end  ot  the  ribbon  there  are  a  number  ot  ibirt  end  1 
e  length  ;  theae  bend-^ 


aMmony,  aa  (or  in«taaeeT-ln  the  praeent  methods  •°^«"  ^'">.  """"?  ^' 
M^md  for  oommonicatioa  by  telegraph  ortde-  ".' '^.""".'^  ?J 
^m^thovaeofthc ribbon  wSlbe  axttemelyad-  '"'"S""*'"*"*^' 


_  ..  ..told  that  I  waa  lucky  at' that,  and  that  tba 
propriatoia  would  give  a  good  deal  if  tbay  oonld 
make  their  own  roUa,  aa  they  hadtoaand  awayani' 
pay  ahcsTyprioetortlkam.  ThaiarolJt  had  V>  bi 
chilled  IJin.  deep,  aa  there  were  grooTat tuned  ii 
them  for  rolliughar  iron,  and  wbtn  the  grooTaegi. 
worn  out  of  true  th^  wen  turned  again.  *''- 
■tadying  the  trouble  oyer,  I  caat  three  :mor«  wiui 
good  raauila,  and  from  that  on  ttatra  waa  no  more 
trouble  with  tbem. 

Mailed  iron,  when  ponrad  iniida  of  a  chill,  iimi ' 
lartoarollor  oar-whed  chill,  coolt  anil  lone*  • 
ahell  in  a  very  tboit  time,  the  thidae**  ol  which 
'ill  depend  on  the  h     ' --■■ ■ —    - 


"BKJ 


EjSSe* 


PBIOM^  wUch  lui  b«  done  thu.  :-ThB  wi«,  whict    •>" ,"°'  ^TJhlT^JS     1,^      ILt!    l^^  .1.  f, 

*SSrEdiL5;iits'b™"re.°/hSs;  io»— «tt."di~"-d."A- 

tad  wed  hUm  waft,  being  woTea  bookwarda  and  In  induction  ooita  the  wooden  or  ebonite  eepara' 
torwude  between  paiKllel  tlbrea  ot  ailk,  ootton,  or  ing  diac*  or  checka  may  be  ditpenaed  with,  eaCh 
IBT  aullable  material  employed  aa  the  warp.  A  aeMion  of  the  aaeondary  ooil  being  narrow  uud 
MBaaaait  leaigth  of  tnoh  a  ribbon  baring  been  cut  rolled  on  from  a  narrow  tape  containing  a  com. 
<ff  to  give  the  reaiitanoa  required,  it  ia  firit  bruahed  paratiTely  tmall  number  of  wiraa,  and  each  tucb 
onr  with  a  flat  bnah  dipped  in  melted  paralKii  teetion  baing  tepanted  from  tbenext  by  athindix 
«>x  or  othai  toitable  liquid,  and  then  plaoad  flat    only  ot  aome    thin   iuiuUting   mattna],   auch  u 

'"' trip  of  paraffloed  piper,  ailk,  or  cloth    paiaflined  paper.     In  all  telegraph  iuatiumeuti  ii 

IT  than  the  ribboa.  aad  of  tuch  a  width    which  coila  are  utad  tbe  application  of  the  wovei 

iTing  been  foldMl  double  along  it*  length    ribboa,  iugtaad  ot  the  oidinary  coven-d  wire,  wil 

ilto*  Ettl*  wider.  The  whale  ia  thm  placed  in  n  gnatty  aconomiae  cott  of  cona'niotion,  an,' 
aUpot  tUneopper,  braaa,  or  other  metal,  a  Lttle  facilitate  after  unwinding  for  examinati  n  or  re- 
loagorthas  thaparafflued  paper,  ailk,  or  cloth,  and  pair,  aince,  eren  when  the  tape  it  quite  narrow,  th» 
ot  toA  e  width  that  after  baring  been  toldeil  ,  additional  itrength  introduced  by  the  group  cl 
daahla  akng  it*  laogth  it  it  a  little  wider  than  tht  ,  wiraa  compoting  it  will  prevent  any  one  uf  them, 
penflnad  [mpei,  dlk  or  cloth.  Two  abort  piece  eien  when  they  are  quite  fine,  being  ' 
of  Otdiauj  gnttapareha  or  indiarubber-oOTereil  '  winding  or  unwinding,  whereat  at  , 
win  liailiig  Men  aoldered  to  the  two  andt  ol  th-s  i  breakage  not  uufrequently  ocean  from  the 
win  oenlamed  in  the  woven  ribbon,  tha  edgta  of    ■ -"■ ■— '■ —  ■-■ ' — - 


it  atartt  to  contract  m 


mlher  lower  than  the  ri 
that  after  having  been  f  ol 


a  edgta 

.n  aoldrmd  Qp  all 

Mnad,  ezMpt  fott  where  the  two  leading  wires 

— ' — *"    ~'~rtikih  placet,  bymeantotgutiapercliB 

irtomaadherant^Rement,  the  openings 


■MtndLai 

wUh^Ak,  .         .        „ 

an  dowd  tm  watertight.    Tbe  whale  ttnp  may 

wnrbeioHadnp  Into  any  cod  van  lent  shape  with- 

oet tha «n|la7ment  ef  any  ^-•-•-■—    —•  *—  ■"-- 

Modeofoor-'— ' — •^- 

metiaallr 

Tbawhabi 


n  above  deacribed  it  will  havi^ 

10  •aU-lndnetion  nor  magnetio  ae^on. 
portion  of  the  apparatua  tbu*  made 

jdin  water  of  a  h  no  mi  temperature, 

«Uth  twja  ratine  i*  rapidly  acquired  by  the  wire 
tan  tha  Bioda  of  ooDttruotion  employed.    The  re- 

Sba,  of   the   wire   ie 
the  tcmperatara  ud 


winding  or  unwinding  treing 
Again,  when  a  break  ia  found  (from  a  flaw  in  tlv 
metallic  wira  or  otharwite)  to  have  occurred  in  u. 
flnithed  coil,  the  coil  need  not  be  unwounil,  but 
only  the  aingle  wire  in  the  ribl»n  in  whiL'h  tk- 
break  hat  occurred,  diaconnectad  at  it*  two  ondB. 
and  cut  out  of  the  electric  cirenit.  The  invantioii 
la  equally  applicable  to  electrical  coudriiBiT-, 
whatber  inta^perjad  with  .tin-foil  or  pamfllni-i] 
paper  or  not,  and  if  the  wire  or  wiretbem-edaa  thi? 
weft  in  the  wearing,  or  it  uted  aa  the  warp  joined 
togather  end  to  end,  exactly  a*  in  the  manuluilum 
o(  raaittanoa  coil*  deecribed  above.      '      <  _  .  .> 


aa  the  thell  thua  fomed  baeowat  eool,  ot  hilf- 
mnlteiii  it  oontracta  and  leavei  the  tnrtaoe  of  tha 
chill,  to  that  the  aontiaoting  ahell  Btonda,  or  hold* 
in  tha  praaaure  of  the  liquid  Iron  uuide.  Should 
themoaldoot  be  dead  levd,  the  inaide  Uqnid  matal 
will  have  the  moat  piaiira  at  the  loweat  point  of 
the  diell,  and  will  caste  thit  part  to  bunt  opea.  A 
check  or  crack  never  ataita  at  tha  top  pMt  ot  a 
mould,  but  olwan  at  the  trattom,  and  if  yoa  look 
chiaely  at  one  of  theaa  croda  you  will  aae  it  it  tha 
largeat  at  the  bottOM,  and  running  up  tooothiog- 
In  aome  laat*  yon  oan  aae  whara  tha  inaida  liquid 
iron  haa  flnwed  out,  aad  partly  filled  up  the  eraok. 

1  have  often  atked  cat-whetl  mooldon  why  it 
wa*  thry  cooled  tbair  itoa  toaeertaintempantnre. 
and  they  wouki  ana  war :  Baaanea  it  keapa  the  what  te 
from  mocking.  Some  day*  when  thev  would  have 
threeorfonrwhedaetadted,  whan  aAad  what  wo* 
the  matter,  they  would  lay  that  the  meltet  did  not 
mix  hia  iron  right.  So  ter  u  mbdog  tha  iron  it 
eoncainad,  it  will  ttond  »  deal  of  variation,  and  it 
it  a  poor  exeote  for  a  uuialdei  topnt  the  blame  on 
the  melter  for  three  or  four-bad  whad*  oat  of  a 
heat  of  aiitaen.  If  he  would  make  a  itroightadge 
that  would  rraoh  acroa*  the  top  and  come  doim  on 
to  the  turned  level  faoe  of  the  dull,  and  thia  level 
hia  Saaka  inataad  ot  dumping  th^  in  any  ahapa,  I 
think  the  poor  melter  would  not  get  fiJ»«i>«H  m 
much  aa  he  does  for  oraohed  wbeela. 

In  making  chilled  roll*  the  tempeiatnre  ol  tba 
iron  it  at  iuiportont  a  point  aa  it  ia  in  the  menu- 
facture  "■ "--'-      ■""-  ' 


re  of  car  wheel*. 


it  uia  bia  judgment  in  cooling  off  the 
lo  dull  tha  faaa  of  tha  chilled  part  will 
and  look  dirty.     Tha  rolla  abould  ba 
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ponted  qnickl;  nt  the  nect,  and  the  gataa  cut,  bo 
ki  to  whirl  the  icon  uid  keep  all  diit  in  the  centre 
kod  away  from  Ito  face  of  tio  ihilL 

When  the  moald  ii  fall,  do  DOt  pat  in  the  feed- 
ing-rod until  the  neck  is  about  to  freeze  np.  When 
you  do  pat  it  in,  don't  ram  it  down  anddanly,  so 
U  to  caaBO  a  piceeute  on  the  contractine  saell, 
which  would  be  li&ble  to  cmcli  it.  Whan  feeding, 
work  the  rod  slowly.  It  ia  better  to  make  the 
ehltli  as  hot  as  possible,  by  healing  them  in  the 
•ran,  aa  the  iron  will  lie  doier  aiid  make  a 
MDOothec  caatiDg  aijunst  a  hot  chill  thao  when 
poared  against  acoid  ODC.  Byharing  the  mould 
dead  level,  the  presinro  will  be  eqaal  all  aroaud. 
Wbeuever  there  is  a  check  or  oraek,  yoa  mij  de- 
pend that  it  ia  caused  by  unequal  preuure  of  the 
confined    liquid    metal    against    the    contracting 


THK  SB  MEBITEVS  SECONDASY 
BATTEEY. 

AMONGST  the  interesting  exhibits  at  Paris  is  a 
aecondBry  battery  or  acanmulator,  devised 
by  M.  A,  de  Meritens,  which  is  said  ti  be  supeiioi 
to  the  Faure.  In  its  first  form  it  consists  of  a 
■beet  of  lead  2mm.  ('USin.  nearly)  thick,  folded 
And  refolded  oa  itself  m  such  a  way  that  the  shaet 
at  each  fold  is  in  contact,  and  a  series  of  troughs  are 
made,  Tbaie  troo^hi  are  enlireiy  filled  bv  sheets 
of  lead  '!mm.  (  OOSra.  nearly)  thick,  and  placed  in 
contact  with  each  other  and  the  iacloBmg  sides. 
The  ieavea  ol  lead  foil  are  soldered  together  on 
one  side,  and  a  toDgue  ia  left  to  form  a  "pole." 
Two  sections  are  placed  in  an  ebonite  box,  sepat- 
Mad  from  each  otJier  by  a  space  of  -6  Cm.  ('20in.) 
«nd  form  one  element.  Thoae  forming  a  battery 
■t  the  Exhibition  are  each  0  cm.  wide  (3  51  in.), 
tOcm.  (Saiin.)  high,  and  2cm.  (-T9in.)  thick.  The 
bkth  consists  of  dilute  sulphuric  add.  The  batt^ 
la  entirely  of  lead,  and  requirfs  do  protection  in 
the  form  of  doth  or  felt  envelopes,  while  the 
peroxide  farmed  between  the  leaves  bj  the  current, 
ia  very  firmly  adherent,  and  ta,  moreaver,  from  the 
krrangeiaent  of  the  battery,  not  liable  to  become 
detached.  H.  de  Meritcna  has  observed  that 
the  folded  plate  is  of  very  little  use  in  the  battery, 
■nd  it  acarcely  more  than  a  dead  weieht,  the  thm 
laavea,  -2mm.  thick,  doing  nearly  all  the  uiefol 
work.  Each  pole  of  an  element  will  now  be  made 
■imply  of  amall  atrips  of  lead  '2mm.  thick,  and 
I'Scm.  wide.  Several  thousands  of  the  thin  leaves 
C-OOSin.  thick)  will  be  placed  upon  oao  another  in 
inch  a  way  aa  to  form  a  reotauguljir  parallolopi- 
pedon,  one  of  the  wider  faces  of  which  will  be 
eoveced  with  the  solder,  and  the  etripa  forming  the 
pole  will  be  placed  on  it.  In  tbie  way  the  weight 
will  be  CDDBidersbly  reduced,  and  the  efiicieot 
■nifaee  largely  iucreaaed.  When  once  properly 
fanned  thii  battery  is  said  to  have  a  Tery  largo 
■torage  eapaoity  compared  with  its  wdght,  and  tt 
must  M  acknowledged  that  it  ia  tlie  simpleat  totm 
o(  aecondaiy  that  has  yet  beeu  devised. 


liquid  form.  The  temperature  of  the  air  to  the 
action  of  which  the  foarn  is  subjected  should  be 
only  low  enough  to  i:bill  the  gelatine  film  of  each 
bubble  and  aaiiat  it  ia  retainiog  its  shape  until  de- 
aydrated.  It  is  obvious  that,  by  simply  subjecting 
:he  foam  to  still  dry  air,  the  desired  reiulta  would 
be  effected,  only  more  slowly  than  when  the  air  it 
in  motioD. 

Dried  foam  of  gelatine,  thus  prepared,  dissolves 
with  great  readineu  in  water.  At  the  completion 
T  the  process  the  gelatiaa  is  so  completely  deb y- 
rated  that  it  may  l>e  preserved  unaltered  for  an 
idetlnita  period.  The  presence  of  water  io  gela- 
ne,  asis  well  known,  i?  alwaye  attended  with 
danger,  as  it  is  then  more  readily  decomposed,  and 
chemical  treatmeot.  to  avoid  such  consFquencee, 
renders  it  unfit  tor  dietedc  us^  and  {{reatly  iiapiiie 
alue  in  the  arta.  OaeotthegrealeBl  difKoolties 
'vaporating  or  dehydrating  gelatine  Bolutioas 

in  the  fact  that  the  gelatine  is  very  aenajtive  to 

the  changea  ia  the  temperature  and  hygroscopic 
'Audition  of  the  almospheTe,  and  often  large  quan- 
ties  are  rendered  valueleia  by  such  sudden  and 
ncontrollable  cbangea.  Tbie  process  of  dehydra- 
on  is  entirely  independent  of  atmospheric  condi- 
ons.  and  they  io  no  wise  effect  its  succeasf ul  pro- 
iculion.  The  chemical  purity  of  tbo  product 
as  already  been  adverted  (o.  Of  its  physical 
.  irity  it  is  only  necessary  to  state  that,  aa  the  pro- 
cess is  very  rapidly  carried  on,  and  as  the  solution 

old  methods  of  evaporation   are  employed,  there  is 
ipportanity  for  daiC  and  foreign  BabitaDcer'~ 


draling  all  gelatine  solutioas,  from  whatever 
-mce  they  may  be  deriyed,  it  ia  pecuBarly  fitted 
be  employed  in  preparing  for  the  market  gela- 
le  or  ii^tbyooallaobtun«d  from  fish -akini,  nilted 
freah,  and  also  from  other  fiih  tiaiBea. 


LEIEB  flELATME  FOAK. 

A  METHOD  of  preparing  gelatine  in  tha  state  ol 
foam— a  state  in  whi^  it  can  be  indefinitely 
preserved,  or  be  qnicldy  dinolved— has  bean  de- 
viaed  by  Mr.  It,  Brooks,  of  Rockfort.  Maaa. 

The  process  consists  in  two  essential  steps  :  fint, 
in  Bubjeotiag  a  solation  of  gelatine  in  wati  ' 
Violent  agitation,  or  to  the  action  of  air-cur 
■under  preaBure,  whereby  air  is  mingled  with  the 
solution,  and  it  becumes  foamy;  and,  aeoond,  in 
«Taporaling  the  water    from   or  dehydrating  tbe 


r  in  a  flnsly-oomminnti 
solution  of  gelatiae,  ma;  beanoomptiahed  in  man 
waya.  The  solution  may  ba  nibjaotad  to  stirring, 
Iteating,  or  any  violent  a^^lation  wblah  will  miogTe 
air  with  it  and  canae  it  to  foam — a  reault  doe  to  ita 
increased  bulk,  owing  to  the  presence  in  physical 
lombination  of  an  infinite  number  of  minute  air- 
globules.  In  lien  of  atirring.  beating,  or  otbei 
agitation,  lbs  solution  of  gelaune  may  be  subjected 
to  tie  action  of  air-currents  passed  through  it 
under  pressure.  The  second  eeaeatial  etep  or  the 
_._  ....         Buhjeoting  the  foam  tesultinj 


mthe 


of  u 


-  .,  ..  e  evaporating  or  drhydrating  action  of 
enrrenta  of  colt^  dry  air,  whereby  the  water  com- 
bined with  tbe  gelatine  in  solution  is  completely 
eUminattd  tber&xim,  leaving  the  pure  gelatine  i- 
avan  Snelf-dirided  state.  In  this  condition 
may  ba  oomprssMd  and  packed  tor  transportatic 
Mwe  nMesiities  of  the  trade  may  demand.  In 
•abjaotiiu  tbe  gelatine  foam  to  the  action  of  dry 
air  cue  ahould  be  taken  not  to  burst  or  break  the 
bnbbleB  until  the  film  of  gelatine  which  indoaea 
each  minitte  subdivision  of  air  is  dehydrated  and 
hardened.  Therefore  it  will  not  do  to  aUow  air 
onrrents  ot  niQcb  strength  to  strike  the  foam,  as 
they  would  cause  it  to  collapse  and  raaiune  ''~ 


SCIENTIFIC  NEWS. 

ANOTHkR  comet  la  announced,  this  time  by 
Ur.  Denning,  who  first  saw-  it  on  October 
4,  at  about  3.15  a.m.,  while  examining  the  region 
of  iieo  and  Cancer  with  a  lOin.  refieotor.     Ita 
approximate  position  on    October   4,  I5b.,  waa 
R-A.  Oh.  22m.,   N.Dbo.  1G^  Daily  motion,  30 
minatee  east.      Bright    eentral  condensation. 
Dun  Eoht  Circular,  No.  33,  auya  that  an  Identi- 
il  tole)cram  has  been   received  from  tha  Astro- 
omer  Boyal ;  but  it   ia    not  clear  whether  that 
as  a  repeat  ot  Derming'a,  or  whether  tbe  comet 
'as  also  discovered  at  Oreenwiah. 
Mr.   Weslej-,   of    28,   Zaaei-gtreot,    Strand, 
Kcuds  us  Plate  I.  and  the  Handbook  of  Harri- 
son's "  Telescopic  Pictures  of  the  Moon."     Mr. 
Harrison  baa,  we  uaderatond,  painted  six  pic- 
tnrea  of  the  Moon  at  differeut  phases,  which  are 
being  reproduced  in  chromo- lithography.     The 
plate  before  ns  shows  tbe  Moon  ISin.  in  dia- 
meter, with  the  terminator  at  thu  crater  Mea- 
r.    The  Earth-shineon  the  surface  in  sbadow 
well  depicted.     The   handbook  contains  an 
outline- drawing,  on  which  the  objects  arc  num- 
bered, and  deautiptiona  given  in  tbe  text.     Wo 
imdcrxtand  that  till'  other  pioturea  willroapoct- 
ivuly  be  tha  Moon  at  five-  days   old,  first  nuartei, 
last  quarter.  Sunset  at   Cc^>enucua,  and   "the 
last  three  days  of  tho  old  Moon,"  terminator  at 
Arifitarchus.      The  pointing  themselves  have 
n^ived  high  cammendatioQ  from  many  Ameri- 
i.n  astronomera ;  and  the  coloured  repradnctione 
ill  doobtletw  meet  with  a  faToorabfo  roteptic 
I  the  clasa-room. 

The   Bciontific  loctniers  this  wiot«t   at   tl 

Iiondon  Institution,  Finsbory-oircua,  will  be 
Mr.  Grant  Allen,  Fraf.  H.  E.  Armstrone', 
F.R.8.,  Prof.  W.  E.  Ayrton,  F.E.S..  Piof, 
R,  S.  Ball,  F.R.8.,  Dr.  Lionel  8.  Boale,  F.R.S., 
Prof.  n.  Bentley,  Mr.  James  Oeikie.  F.R.S., 
Prof.  J.  W.  Judd,  F.E.a.,  Prof.  E.  Ray 
Lankoster,  F.R.S.,  Prof.  O.  J.  Lodge,  Mr.  John 
Perry,  Dr.  W.  H.  Stone,  Mr.  James  Sully,  and 
the  Rev.  J.  G.  Wood,  Pr^t,  Armstrong's  sub- 
ject will  be  "  The  EooHomiosl  Use  of  Coal-Gas 
for  Lighting  and  Heating  "  ;  I'rof.  Ajrtoa'a, 
"The  Storage  of  Power  "  ;  Prof,  Jndd'a,  "Are 
there  Coal- Fie  Ids  under  London?"  and  Prof- 
Lodge's,  "  Electricity  versus  Smoke." 

At  the  Warrington  School  ot  Soience  laat 
weak,  Mr.  C,  M.  Percy  referred  to  perpetual 
motion  in  tbe  aourae  of  bis  address  on  applied 
mechanics.  Ko  machine,  be  said,  could  areata 
work,  A  steam-engine  received  power  fron 
steam  and  gave  out  woik  on  the  tram  or  thi 
I  ship.  A  windmill  received  upnn  its  sails  powci 
{ from  tlie  wind,  and  utilised  thia  power  in  g[riud' 


A  water-wheel  by  the  power  of  falling 
water  conld  turn  niiohinery.  Bnt  beyond  this, 
the  great  obetocle  to  perpetual  motion  waa  that 
n  0  maohine  oould  ever  give  out  as  nsef ul  work 
all  the  power  which  it  received.  There  was  a 
threefold  loss  if  some  work  were  expended  in 
putting  the  machine  in  motion  and  overooming 
"'  motion.  All  machines  worked  in  aoma 
ium,  such  aa  air  or  water,  and  tha  oppos- 
of  this  medium  had  to  be  overoomo.  Parts 
of  machinery  moving  npon  other  parts  gcnaratad 
n  resintiuico  called  friction,  and  this  friction 
required  an  expenditure  of  useful  work  to  Over- 
come it.  For  these  reasons  it  was  clear  that  not 
only  could  no  moahine  oontinae  at  work  with- 
iit  the  addition  of  freah  force,  hat  In  all 
lachiaes  a  considerable  portion  waa  exerted  in 
the  machine  itself  and  wot  not  available  for 

—   .  — !.  L.  Maud,  of  Milverton,  Leorainffton, 

writing  to  the  Timii,  says  that  he  has  Oited 
SGOlb.  of  flue  table  potatoes  and  a  boabel  of  seed 
from  a  patoh  nine  yards  square  planted  in 
October  last  year.  The  sets  were  planted  9in. 
^1,  and  tho  tops  made  their  appearanoe  later 
than  those  ot  the  spring  planting,  whioh  in 
aimilnr  ground  yielded  only  onc-fonrth  the 
qaantitj. 

evening  Boienoe  leoturea  at  Audenon's 
College,  Glasgow,  were  oommenoed  loot  week  by 
Prof.  BIjth,  who  in  the  ooorse  of  his  remarks 
said  : — But  the  alaotrio  light  had  ao  daailed  oar 
eyaa  and  filled  our  heads  that  there  seemed  to 
be  tittle  room  left  for  seeing  or  cunsidering  other 
methods  of  converting  mechanical  work  into 
heat  and  light  through  the  agency  of  the 
electrical  current.  One  such  mettod  in  parti- 
cular had  boon  very  strangely  ignored — the 
method  of  lighting  by  the  oxy-hy^ogen  light, 
where  the  gases  are  supplied  by  elcotrolyds. 
There  scorns  to  be  no  reason  why  our  waterfalls 
ot  power  should  not  be  uaad  to  fill 
gasometers  with  tho  ^parate  or  mixod  gases 
oxygen  and  hydrogen,  and  then  these  led,  like 
ordinary  gaa,  to  pradnoe  the  brilliant  oiy- 
hydrogen  lirac-light,  or  in  some  oases  to  prodnoe 
'--  -  iful  pnrpoaea  tho  intensely  hot  oij- 
en  flvss.  Lighting  by  this  method  did 
not  labour  under  the  gxeat  disadvantage  ol 
being  difficult  to  subdivide,  and  from  aatas 
rough  calonladons  whioh  he  had  made,  he 
considered  that  when  the  source  of  power  was 
waste  at  any  rate,  it  would  be 
economical. 

if  trials  with  the  Eamea  patent 
jc  duplex  brake  were  made  last  week 
the  Bamby  Don  branch  of  the  Grwt 
Northern  Railway.  The  train  oonmsted  of  a 
light  tank  engine,  four  coaches,  and  a  van,  and 
had  a  length,  exolosive  ot  the  loootnotive,  of 
14Tft.      The    results  of   the    trials   were  oon- 


seconds,  from  a  speed  of  64  miles  hq  hour,  the 
roils  being  dry  ;  bat  in  another  trial,  at  a  speed 
ot  49  miW,  the  time  occupied  was  19}  scoonda, 
and  the  distance  run  280j  yards,  the  conditions 
being  the  same.  With  wet  nila  one  stop  was 
from  4t  miles  an  hour  in  21  seconds,  and  a  dis- 
tanoe'ot  321J  yards.  Tha  brakes  were  drawn 
ipletely  back  with  a.  vacuum  of  IGlin. ;  when 
.__ning  a  vaounm  of  2iin.  waa  recorded,  baton 
the  application  of  the  brakes  it  fell  to  10  in. 
The  tninhas  been  working  with  tha  brake-gear 
for  two  years. 

The  International  Geological  Congress  meet- 
ing at  Bologna,  adopted  on  the  2!lth  ult.,  a 
resolutioa  in  favour  of  confiding  the  etabonition 
ot  a  general  geological  map  of  the  world  to  a 
committee  ot  seven  geologists,  the  reporter  acd 
president  to  be  Germans,  and  the  other  five  to 
be  selected  fri>m  li^uglond,  Fronoe,  Italy, 
Austria,  and  RnssiB  severally.  The  scale  of  the 
map  istoba  ll,ai)(),ODDth  of  the  natural  alH, 
the  work  to  be  performed  in  Berlin. 

Some  experiments  have  been  made  in  Bt. 
Petersburg  with  electrically  driTen  pnmpa.  Ons 
pump  was  for  raising  water  into  a  fire-engine 
cistern  ;  in  ten  seconds  it  conld,  says  tho  Timti, 
fill  a  cistern  of  oO  bectoUtroa  [1,100  g«llon«),  or 
give  800  to  1,800  (!)  hectolitres  of  water  In  an 
hour.  The  other  was  a  foroe-pump,  giving  490 
to  800  heololitroa  ot  wat«r  in  an  hoot,  in  a 
powerful  jet.  Though  the  dynamos  were  not 
worked  to  their  msximum  effect,  there  was  an 
evident  gain,  an  apparatus  contained  in  a  ease 
which   measured  only  about    ono  cnl>ia  metre 
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funuUng  the  sama  amount  oF  water  aa  the 
btrODifeat  steam  puinpa.  Bj  Bimplf  turriinir  the 
tim^jij  of  u  commutatur,  the  cimnit  was  oloaed 
toi  the  Boiusting  ctureat.  It  is  Bug'gested  that 
there  fhould  be  &  oeDtral  generator  of  eiectrinitj 
fnmialiiDg  a,  current  at  BI17  time  in  cuae  of  (ire, 
as  well  &9  for  lig-hting'  porposeH;  and  facilities 
Bbotild  bo  (civcu  to  connDOt  proinptly  the  con- 
veyed machine  with  the  c^ndQCtiug  machine. 
[It  will  be  noticpd  thai  the  figurta  arc  rather 
Tewarkable.  and  it  would  be  intcreBtlng-  to  know 
bow  much  the  pump  reallj  did  lift.] 

Cellaloid  ia  hein^  need  in  Farie  for  making 
Rt^reotTpeit.  The  monld  ia  taken  with  a  apedat 
cement,  which  reeeiree  the  irapreaaion  and 
rspidlj  hardenp.  The  celluloid  sheet  ia  then 
iwed  to  obtain  the  imprcaaion  to  he  emploTcd  in 
printing.  Celluloid  haa  alpo  been  used  for 
giviug  typographical  repreBPntationa  of  lace, 
the  imprcsaioiia  being  taken  from  the  laoe  it- 
eeU. 

An  alleEed  improvement  by  a  Dresden 
«))«nist,  Herr  Nieake,  in  the  new  method  of 
heating  with  acetate  of  a'>da,  ooiuista  in  mixing 
iypoBulphato  at  soda  with  the  acetate.  The 
fonncr  mcUs  more  quiokiy  tbun  the  latter,  and 
retards  oryatallisBlioa  in  iKnling.  Hcrf 
Nieeke  nsea  one  volume  of  acetate  with  ten  of 
hyposnlphate.  The  oasea  are  (ilted  to  the  ex- 
tent of  three- fourthe,  hermetically  doeed, 
and  kept  in  hot  water,  till  one  no  loDger  lienrs 
a  soimd  from  orystals  within,  on  shaking. 
The  oaaea  will  then  give  an  equable  heat  from 
ten  to  fifteen  houri',  according  to  size.  A  room- 
atOTe,  acting  OD  this  principle,  is  described  by 
Harr  Kieekein  the  DeiiUcht  Ind.  Ztilous.  It 
coaaiats  of  an  inaer  and  an  cater  cylinder,  the 
iattex  hkiing  nmnerona  amail  holes.  In  the 
*paca  between  tbe  two  atand  three  of  the  beat- 
ing oana.  These  con  be  eadly  lifted  out  by 
handles,  and  put  into  water  in  the  central 
crlindar,  which  can  be  heated  iu  position  by 
laeinB  of  a  burner  below  (or  removed  to  be 
haUed  elsewhere).  Tliia  done,  the  oases  are 
lifted  into  their  places  in  Ihe  annular  apace. 
Tbe  stove  runs  on  castors,  and  has  a  ooTer.  Tbe 
■aterin  the  Inner  cylinder  furaiahes,  by  erapora- 
tiDii,  a  wholeaomc  degree  of  mciature.  Theie 
'loTBl,  and  other  apparatus  of  the  kind,  are 
mppliod   at    a    mo  " ' 

Bniibeni,  in  Dreadi 
onuiderable  favour. 

The  publishing  houee  olj  J.  Springer,  in 
BcHin,  haa  offered  a  prize  of  about  £60  for  the 
ben  critical  oomparieon  of  electric  traoNport  of 
fonx  with  the  moat  common  mechanical  modes 
oftnnsport.  Uenunrs  may  be  written  in  French 
uid  English,  as  well  as  in  German,  but  in  that 
awttooatationmitatbeauthorised.  Therightof 
publication  belonga  eiclosively  to  Bprlnger.  A 
joiy,  nominated  by  the  Berlin  Electrotechnical 
Society,  will  decide  the  award.  Momctrs  to  be 
wit,  in  the  naual  way,  to  the  President  of  this 
"oiety,  before  Oct.  1,  IBB'i. 

Tbe  RusaianmilitaryButhoTitieB  lately  decided 
lOfDpply  the  cavalry  with  gun-cotton  cartridges, 
toitead  of  the  old  dynamite  ones,  for  destruction 
nI  railways  and  telegraphs.  Two  kinds  are 
ued,  moist  and  dry;  the  former  constituting 
'itx  greater  part,  and  the  latter  being  used  as 
ptueing  and  inflamed  with  fulminate  of  mer- 
mry.  The  moist  cartridges  are  kept  and  carried 
in  wooden  caaee  ;  the  dry  in  zinc  within  wood 
lod  aheeC-iron.  Once  a  year,  at  loaat,  the  cart- 
lidgea  moat  be  weighed  and  eiamined  to  see  if 
thtce  ia  deterioration.  When  a  moiat  cartridge 
IiTesenta  a  brown-violet  colour,  it  is  necessary 
tome  it  without  delay.  When  the  dry  kind 
•liDw  more  than  3  per  cent,  of  moisture,  they 
ue  put  aaide. 

A  work  on  the  Gymnotus,  'or  electric  eel,  was 

preientcd  to  the  Paris  Academy  the    other  day 

byM.    Du  Bois-Heymond.     It  gives  (he  results 

ti  leoent  reaaarchea  in  Venciuela  by  Dr.  aaohs, 

■ho  went  out  aome  fiva  years  ago,  at  tbe  aug- 

prtion  of  the  Berlin  phyaiologiat,  to  etudy  the 

mature   in.   its  habitat.    Dr.    Sachs  had  [not 

MDBlrted  the  working  up  of   his  material  for 

pobQaation   when,   unhappily,   he  lost  his  life 

Mugladecin  the  Tyrol,  in  18T3.     His  work 

Iu  been  extended  by  U.  Fritaoh,  with  the  aid 

°( Bamaioiu  apecimens  and  preparations  of  the 

I    Ubmigllt  liome.     Among  other  things.    M. 

I   FiitMh  haa  mieceeded  in  proving,  with  all  but 

I    'nUintf ,  tlM  dcTclopment  of  the  electric  organs 

\  ^    atriatod    musoleB     by     metomorpbasla. 

I    ^•itonaoboolBe  p^ts  have  Men  elucidated. 


atrong  and  oamfortable  easy-ohur  may  be 
easily  made,  as  the  Sdentift  ^iiierican  shows, 
from  a  barrel.  This  is  cut  oS  above  the  second 
hoop,  BO  aa  to  Uavo  a  comnlete  back  with  half 
arma  at  the  tide.  The  barrel  so  out  is  mounted 
on  two  strips  of  wood  having  cai^tora  under  their 
ends,  and  brackets  above  to  form  tbe  legs  and 
add  to  the  appearance  of  the  chair.  A  bead  is 
iitted  Co  the  circular  portion,  and  the  whole  i» 
neatly  upholatvrsd. 

Dr.  Ceccharelli,  we  learn  from  the  l'«<oa 
.Vedicals,  haa  lately  made  an  analysis  of  all  the 
recorded  caeea  of  extirpation  (complete  and 
partia)]  of  tbe  l.irynx,  and  the  results  obtained. 
These  operations  number  30,  and  in  25  of  them 
the  eitintalion  was  total.  ICighteen  timea  the 
reason  of  the  opcrittion  waa  carcinoma  [cancer) ; 
in  the  twelve  uthur  oaaes  there  was  either  no 
malignant  tumour,  or  the  nature  of  the  lesion 
was  unknown.  The  cperatioa  sucoeoded  in  'JO 
out  of  the  30  cases,  bnin;;  followed  by  cure ; 
but  nine  of  the  individuals  succumbed  after- 
wards (at  greater  orlessinterrale),  nearly  always 
from  recunenca  of  the  disease.  The  author 
oonclndea  that  (1)  extirpation  of  the  larynx 
may  now  be  regarded  as  a  quite  faaaihle  surgical 
operation.  (2)  It  should  be  done  with  the 
thermocautery.  (3)  It  should  be  reserved  for 
grave  oases,  where  the  leaion  ia  not  so  SKlflndve 
that  the  surgeon's  kuifs  ia  inadequate.  (4)  It 
should  not  be  resorted  to  for  malignant  tumours. 
(6)  It  may  be  perforined  for  coroinoraa,  but  only 
when  thiH  is  limited,  when  there  is  no  soft 
oanoer,  and  (he  diaeaae  has  not  yat  brought 
general  infection. 

The  Turkish  Oovemmentia  at  present  studying 
the  qaeation  of  electric  lighting  of  theliKhtbouaes 
along  Turkish  Ooaata.  ATFrenchmaQ,  M.  Michel, 
has  been  charged  with  the  erention  of  the  new 
lighthouses  projected  on  the  shores  of  the  Eed 
Sea.  An  International  commissian  has  met  at 
Conatantinople  to  6x  tbe  tariff  of  those  light- 
honaea,   which  are  greatly   required  for  navi- 

An  improvement  of  tbe  Bunsen  burner,  by 
HetT  Uiiucke,  giving  a  large  non-retiring  flame 
of  faint  blue  colour,  and  uniform  high  tempera- 
tots,  is  described  in  Diuglrr't  I^i'ijUrkmtchrt 
JnHmal.  A  sliding  tube  ia  added  which  opens 
out  funnelwiae  at  the  top,  and  has  its  month 
covered  with  a  convei  (paraboloid)  piece  of  wire 
gauze,  which  divides  the  flame  into  a  large 
number  of  hmall  flames.  On  sliding  this 
burner  tabe  upwards,  tbe  inner  cone  of  flames, 
at  firat  fluttering  and  little  coloured,  becomes 
gradually  smaller  and  more  intense  in  colour, 
and  at  length  disappears.  In  this  state,  the 
numerous  little  hemispherical  bright  blue  flames 
bom  on  the  surface  of  the  convei  head,  while 
tbe  large  weakly  luminous  flame  develops  a 
very  high  temperature  equally  distributed. 
(Die  tube  round  the  internal  gas  orifice  has  three 
longitudinal  slits.) 

Id  b  note  to  the  Paris  Academy,  If.  La- 
toque  describes  au  instmment  for  observing 
meteors,  which  may  simultaneously  appear  in 
different  parts  of  the  heavens.  It  oonsiata  ot  a 
mirror  having  the  form  of  a  double  pyramid. 

The  Uunicipal  Couniul  of  Lyons  has  adopted 
tbe  project  of  a  tunnel  travelling  Lyons  through- 
out its  length,  from  the  Font  Saint  Clair  to  the 
Pont  de  la  Gore,  2,200  mettea.  It  is  to  be  lit 
by  electricity. 

An  interesting  paper  on  carrier  pigeons,  by 
M,  Tiaaaodier,  appears  in  a  recent  issue  of  La 
Mature.  It  gives  sketches  of  a  pigeon-house, 
and  instructions  for  treatment  of  the  birds, 
according  to  M.  Van  Roosehecke,  who,  a  plain 
shoemaker  iu  the  Rue  St.  Martin,  has  given 
much  attention  to  pigeon- keeping,  and  was  one 
of  the  first  to  offer  carrier -pigeons  to  tbe 
Uovemmeut  of  National  Defence,  during  the 
aiege  of  Paris.  He  ia  Freaideut  of  tbe  Columho- 
phila  (pigeoa-loviug)  Federation  of  the  Seine 
[Department],  which  nnmbera  140  members, 
possessing  some  3.000  to  4.000  carrier-pigeons. 
Since  ISTO  the  Minister  of  War  has  encouraged 
such  sooiotieK,  oUcring  aa  prizes  for  long  flighta 
valuable  Sevres  vases,  and  gold  and  aUver 
medaU.  The  City  of  Paris  tiU  hitcly  gave  an 
annual  subvention  of  1,000  francs  to  the  Fede- 
ration, and  U.  Tiasandier  regrets  its  withdrawal. 
Among  remarkable  instances  of  flight  given  by 
M.  Van  Roosabecke,  it  ia  stated  that  with  a 
S.W.  wind  blowing,  pigeons  released  at  Bord- 
eaux at  6  a.m.  have  often  reached  Paria  at 
midday. 


[.ETIEES  TO  THS   EDITOE. 


«<in>lH>  TurinuaU  far  OtovMHtal 
7^  BMUT  mptsffiMf  n^iHHt  CM  nil 
uid  bt  4r«n  tys  w  bn*At  a*  pouOtU.\ 


f.  PASflHOU  BDWAana. 

*.*  /■  ordff  to  facaUaU  nftrtnv,  OfTHpoBiiaM.  ■»!■ 
tftaJraig  oj  anp  LttUr  prepiovlg  tnMrttdj  wiU  obktt  bg 
mnlumint  On  ■■ntw  0/  On  UUtr,  u  iwlj  «  On  paft  on 

"I  would  kava  sreiToae  write  what  ha  tam*.  ^d  ■■ 
inach  aa  h*  kBomi  bat  mi  men :  sol  that  BOt  la  Wi 
'<alT,  bat  in  aU  Dtbn  mbfeoti :  Foe  iMh  a  piaa  bU 
„ . . . ^____  J  ^^ 


-Mmimirmft  ataf. 


dolvaUuitaiiglBal.'' 


F  XXIII.  100,  101  OABSIOPBLffi. 


Knott,  and  Perry  (letlera  16940,  1703G,  and  17088). 
In  the  Otnerratory  for  October,  18U0.  Mr.  Bumham 
writes  thus  1—"  in  1845,  Otto  Struve  suspected  the 
existence  of  a  dose  con^panion  to  the  piiodpal  star 
of  this  group,  and  in  ISil  measured  it  with  the 
l6iD.  rdroctoT.  Suheei^uGntly  it  was  not  seen  whem 
looked  loi,  and,  eo  f or  as  I  am  aware,  has  never 
been  seen  Bicco  by  anyone,  until  measured  by  me  a 
few  nights  ago  with  the  I81in.  refractor  of  the 
Dearborn  Observatory.  It  was  very  plain  and 
easy  of  measurement,  and,  under  favourable  oii> 
cumitances,  ought  to  be  seen  with  a  mncb  ■moUar 
aperiinco,  perhaps  8in." 

%r_     D 1 -: — _   m^   lOiiOWU 

-  18S0-62  —  mags.  < 


On  the  lat  ef  this  month,  the  air  beinit  veiy 

'     "         '  "         mined  this  star  with  high 

utterly  failed   to  see  Otto 


steady,  I  carefully  fiaminad  this  s 


I  distinctly 

anil  easily  separated  "Dawes  2,  and.  not  knowing 
the  porition  angle,  estimated  it  at  230°  ;  Bumham, 
225-3°  -  Dis,  1-36",  Bumham'a  d  [=  Sadler's  C, 
letter  10940)  vras  rather  difficult  to  see  itsadilv. 
Perhaps  some  of  your  carrespandFutB,  with  suffl- 
oient  apertures,  will  kindly  examine  tUs  star,  and 
report,  as  I  am  not  aware  that  Otto  Struva's  com- 
panicD  baa  been  seen  in  England.  Thegronpia 
No.  tS  of  Boruham's  "Qaadraple  and  Multiple 
Stars,"  Esausn  MboHxbio,  Nos.  513^614,  1875, 
iu  which  there  is  a  diagram  ot  the  prinoipal  stars. 
OoOTKe  Hunt. 
HopeSetd,  Waat  Dolwioh,  Oct  8. 

BRASHBAB'S  SILVSIUNa  PSOOESS. 

[19300J— As  one  ot  those  who  have  tried  this 
process,  I  beg  to  record  my  oxpemonce.  I  have 
silvered  successfully  with  several  dityerent  formulas, 
including  the  eugar  -  ot  -  milk,  Rochelle's  iBlt, 
Martrn'sanditamodiBcatiauB;  but  I  like  Brasbear'B 
bett  of  all,  because  I  have  found  it  simple,  easy, 
effective,  and  eeitain  in  result,  and  economical. 

A  few  days  ago  1  silvered  a  Bmall  mirror,  and 
got  a  brilliant  and  firm  film  in  twelve  minutes 
without  warming  anvtbing.  The  reducing  solu- 
tion improves  by  keepicg.  The  potash  keei^  well 
in  a  stoppered  bottle  ;  it  should  he  dissolved  in  the 
proper  quantity  of  distilled  water  as  soon  aa  pnr- 
chasod.  Pure  potass*  by  alcohol  should  be  semi- 
tranaporenl :  at  any  rata  not  opaque  or  powdery. 
The  silver  aolution  ia  best  made  fresh,  aud  the 
silver  nitrate  should  be  weighed  in  glass  pans,  not 
metal.  The  mirror  muat  he  carefully  and  scru- 
pulcualy  cleaned,  and  all  meaanree,  silvermg  vessel, 
&c.,  washed  out  with  distilled  watOT,  and^woi 
iciped  before  use.  Excess  of  a 
oarefnllv  guarded  anaiust,  >i  ■" 
being  added  after  all  the  " 
the  bath  to  turn  a  -' — 
this  is  impoitant. 


icient  ^versolutioa 

a  clear  yelloniidi  brown  liquid; 

I  fliid"wriirBra»boar's  process  that  the  aolution 
(urns  black  directly  the  reducing  fluid  is  added- 
Wilh  Martin's,  the  chanaa  is  more  gradual,  hut 
only  occupies  a  law  seconds.  Mr.  Holmes  has  too 
much  ammonia  in  his  aolntion,  which  is  doubtless 
tha principal  cause  o(  bia failure;  as  ia  shown  by 
ills  flndioB  it  neeesBary  to  ivonx  tbe  solution,  thus 
driving  oil  a  portion  of  the  txcosa  of  ammonia. 
The  ammonia  ditsolvea  the  oxide  of  silver  which 
pcodaoedby  the  action  of  the  pptai»,^ut 


t  the   reduc 


1  wiU 


object— that  ot  reducing  the  ailvei  to  the 

metallic  atate.  The  apoculum  should  be  removed 
from  the  bath  betore  quite  all  the  silver  is  tbtown 
uowD,  as  then  the  film  is  much  brighter  and  re- 
qniree  scarcely  any  polishing. 

The  use  of  the  acid  is  to  convert  the  caaa-augor, 
or  sucrose,  to  grape  sugar  or  glucose ;  attiu3^  v^*^ 
acid  vriU  serve,  but  mtric  (Haa*  ■Cob  iinj».>.ea^w*-~">"-' 
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III  til  V  ■ 


Khl,  M»Li>i' 


r   llrMhi'A 


.  »  K'nn '■' '"''■  A  I  thu 'flwii-ii^lwl  to  .Wn-  tnd  theotIiBrto30in:  It 
nt  f'<r  niTftnnx,  tnA  '  v.oM  Ia  v«U  it  tha  lockins  unngmieDt,  of 
.r'<MM  will  U'.t  Ukn  !  WiiMUrniT  t'jna  it  mjgfat  b«,  sfionld  be  Bppliod  te 

I n." >'■  .'■--»•■  n..  .-iM,  if  tM  v.l:i'.j'.r.(  '  tb*  gtmt  whceli  '.a  petUl-ilUift  ud  to  tbrne  on 

nrn  )i[>i|»irlv  |ir'.|<«f<ul.     At  7i '  k  v.mawhtM'iii^itr    dRT-.r.^-irbiMl  ihafu,  or  alie  both  ehkiiiB  wonld 
lliiin  wiiiiliriin  r'Hjiiirvl,  (irobBKlf  bait  kD  h''qr.  ilv&jttn   kt  ir'.ik.     One  rtwoo  lor  not  baving 

I  liii|if<  Mr.  Il'ilm-ii  will  ••iiu;4t4,  u  I  tunk  h«  '  li»r;M>be«U  U  *.^at  then  ii  a  lou ol  atiragth.  1 
luuiiii.L  lull  ii>  >!'.,  if  ).n  ii'.'.iiAi  Uiq  pr.iatl  I  Lat*  tart  Lul  U  [«sit  one  tercre  fall  with  a  Iricyda 
■iiiiiMvl,  Bwl   ha(  biirii  r.hfUkiRnli  inil  piir4  diftillol :  with  I'Jin.whiwIi.thaDUcbtDe  rolling' 


'n  tulli 


II  il'-Jir^lq  f,rv,«M       ?.'-!  J  M.K  nr.^iSL-  ,  witL':Bt  ■iiaiw*.  uid  I  KarFetf  think  that  large 
illr;i],  kbi'ilutnlj  ^r*Am.  '  who'll  w.'xZd  haT«  b«eatiiiinjand.   The  diRerence 


Sa«n-Starer. 
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of  p«iipherie)  of  drireii  is  ne-t  worth 
i^OEjidninq.  I  un  itini  tb»t  >  wddla,  uucti;  over 
ih?  p<dil  ihif^  im  the  praper  Beiit  forBtnoyclo. 
The  itn«t  Kwcf  fntiagi  ct  which  "Sanlight" 
'1-^S'-.  p.  IK'  ip^kki  >ra  tticjcte  tnpi  0DI7  be- 
i^^zx  thoaa  wti?  pat  thrai  thars  ■oftered,  U  moal 
ot  lu  di,  tna  wmat  ol  thought.  Tha  gratiagi 
n'f^'i-^"  u  well  hire  bean  pUeedwitb  thsir  bars 


wbers  the  ilape  becuns  less,  but  U 


!?!!" 


□noe   had  sern-al  bsta  otftnd 
I  wu  evideaUy  slightlf  bnill 
some  of  them. 
Tel  ground,  snd  iteadil  j  b 

ttiidat  loud  appliiuM   —-"->-—-"- 


could  do  it,  and  a 
thit  I  OQuld  not,  HI 
and  not  u  atrDDg  a 

lBtartedanthe,„...  ^ . -, 

it  to  the  top,  amidat  loud  applauBO,  and  thM  •llw— 
■nrpriied  at  m;  euccus,  until  I  showed  the  Hcnt. 
which  consisted  in  two  or  three  rows  of  projtttiag 
noils  in  my  hoots,  which  enabled  roe  to  go  ap  oti. 
■teidy  pace.  Now  tha  stionn  man  bad  exhaiuUd 
himssir  before  he  got  to  the  top  with  tryiBitc 


the  I 


mpt. 


^riTina  aiij  aiuww  t/i  *a-i  iiwtios  '.i  ref  Ictut 

[I'JlO-'i},  p.  V),  but  u  a-i  'i'-.tid-je  npLin  L»t«  ^mcc 
giTRD,  I  Knd  the  t'A'.r,ir\z.g : — 

The  iepre»»iiit»licn  of  l-i  a»t  an^  eon*  :*  r»j»  ..     .    „  ,,„,„        ,,,  _.  -  i_  „.,  „..„„!„ 

there  given,  whiai  all  U  in  p«rfec!  a.iji«=*n;  -ia:    ,.    ''^'^     -'='•''■  P-  «1)  ""rt^'T  """T^ff,"' 
is  ^SSitioa  of  flat  or  .'ol  in  «iitn  sf  =irr-.r  acl    fc^theorya*  far  as  m^t  or  perhaps  all   tncycles 

^thi)7^iiot  only  -hac  .bonlJ  be,  tti:  whil  u,  ^.P^l"'  '""^  J*"  '"''"«'.<"  ""  •*»™  ™  »«  8' 

uid  most  always  be. 
"'  "  ■"  ■  ■      a^te  th*  dinini:tis=  L-etw- 

"~  --                '              ^  ^t^  rnm^n  01  me  imas  upon  «acn  ocner  wooia.  01 

W,!^m.r>.u---il  mJiTUMnc-    T-j.  coane,  be  gieaMr  with  the  greater  Strain  I  bntitia 

7.h^rt.°t^1^S.n,i^^''S:;iLt;  •lMte:ber  incorrect   tj   sar  that   the   strain  and 


rwcnU 


thii  will  lead 

Tbeie  is  onl' 
the  position  oi 
tube.     It  is  Si«d  here  i 
proper  place,  not  bttjus*  i:  is  «•« 
make  any  difference  eiwpt  u  a  eo 
eTerythina  else  is  btoojth:  eptieally  to  i^  . 

l.  Tholarire  mimjt  ii  optiiaCy  adjni:eJ:iL:he* 
roflection  ol  the  flit  u  seen  oeatral  in  it.  eo  that  the 
aiis  of  the  cone  of  ray*  iillJ  on  tfM  poin:  L  m  tha 
diagrain. 

■2.  The  flat  is  then  »dJinti-Lt,  to  show  the  flit  con- 
centric with  ihe  mixTfr.  wbi.-h  is  the  cone  oi  raji : 
the  flat  is  alvraji  lar^e  enough  to  show  a  margin 
all  round. 

Xiiw,  when  this  is  the  case,  it  is  clear  that  the 
angles  subtcnJeil  on  Rich  side  of  the  axis  at  the 
coue,  as  so™  frviin  the  (ocus  -if  the  tides  were  prj- 
duceJiu  the  diagram  tj  the  focus— are  equal  to 
ouo  another.  Itut  what  ii  it  that  nukea  them 
oiiual  t  The  coin)  of  rais  itself.  Therefora.  the 
COUM  ot  rays  is  ccutralCv  in  tha  dat.  The  line  F  i. 
ha*  longer  le  ttaiul  from  the  focas  than  F  11.  and 
Ihu  aiiKln  fmin  tho  fo.  us  beion  equal,  C  A  must 
iiows"arilT  Iw  iuni^r  thiu  C  »  bafora  F  A  n-achea 
it.  I-his  hu*  til  bo  mach^uiicrtlly  protidad  for  :  but 
as  (he  uiljusLiHKiit  niquirod  is  only  i<iilii-al,  and  this 
iH  uorfiwt.  il  1:1  all  that  is  nsiiiired ;  and.  therefore, 
lli,i  uiiii.|iul  liiigth  ii(  f'  1'  aud  C  A  uiak.«  no 
ililtiirMiwi  ill  III"  lulj u still I'lit*.  ....  .. 

'i'liat  Ihia  ii  sii  11  adtlitiunikUj  uvidunt  from   the 


[.■IliiK 


n.11,1. 


,   ViU  i.r..l«Wy  bo  aware    that, 
am  111  iHTfect  ailjiinluienl,  it  tti 
ihlikkKii  liiit  altxitnlbur,  anil  they  l'<ok 
.  i.|>i<ii   tube.   111.')-  wilt  ««  the  inirn- 
i-ii  re>if  Ibe  lUI,  as  it  wits  from  Ihelu 
tlielaft.thell 


[   li.  the   ridlil. 


I,  that  as  lliar 


ui'Lu'tu'lnt  w!».r  i'l'lie'viieof"  rays  uieat,  the  >ub« 
I.H11K  .jiiwi.  Ilie  Hat  1*  ««<"  When,  il  c«*' 

""1 1  l1,l';.Uir.iT  11..W  ttlr.  ti.  aller  this,  b 
,|>i  1<  wlllmiil  ilMlri'yii'H  thii  B<liu*eiiie"t 
li.iui  Itie    ..,Bi.|,-.-«.    whleli   il    imisl  e*" 


TBICTTCJiES. 
't.li^•.;— I  BiVi  read  with  cansideraWe interest 
e  letters  of    "Sunlight"  and  otheccorreapond' 

Its    whitfh  haTS  appeared  from  time  to  time   on 

thesnbject  ot    tiiircles;  bull  cannot   make  out 
—by  they  insisi  on  Uis  neeaaaity  ot  back  stearing- 
beel*.  and  I  would  be  glad  if  they  wonld  state 
leir  reasons  for  so  doing. 

Xearly  all  the  bMt  class  of  tricycle*  haye  the 

*eriug-wheol  in /r»e(,  as  instonoe  tha    "SalTO," 

DsTon,"  "Phtenii,"  "Premier,"  "Omnicyole, 

c.  and  the  CuTcntry  has  a  steering-wheel  both 

I  front  aud  behind.  . 

In    those    machines    which  have  the  itseting- 

wheel  in  front,  the  rider  nte  generally  mora  oom- 

fortablT,  can  be  placed  more  upon  his  pedals,  and 

bos  neater  command   OTer  hi*  machine  by  reason 

of    tlie  wheel  being  io  sight,    and    also   beaame 

greater  weight  can  be  placed  upon  it.    On   the 

Sther  hand,  when  the    steenug -wheel  is   behind. 

■  lit  upon  it  is  so  liltle  that  when  going  foal 

ui  ux.i    rough  ground,  tha  msohine    steers    very 

erratically,  and  when  the  rider  rises  from  his  SMt 

and  pnla  his  weight  upon  the  pedals,  as  in  ascanH- 

ighiUs,  the  hind  wheal  will  tilt  up  off  the  gronnd 

altogether,  and  than  tho  steering  is  lost. 

The  "  SoIto  '■  as  orinioally  made  bad  the  eteer- 

.whael  behind,  but  the  mokera  nod  to  abandon 

planaa  unsafe 

Ktay  tKridJ-'^piiihri  oul.;^WithUe  i«eSMit 

pattern  {front-steering),  on  accident  of  this  kind.w 

T^%lth  Charle.  P.  Steal,  that  with  the  «ar 

flgur«i  iu  hi.  letter  (11)237)  at  paj^e  65   "ttajheol  to 

,,'^u.chiue  of  the  ■'  ^alvo  "  type,  in  place  of  dnr. 

iuK  ehain,  it  would  make  one  ol  the  beet  yet  pro- 

'"r."TZ:ntKi„v.l,.thBf>uDht  not  to  consider  the 

i  Iwhind 

brnri'g'i'mpll"iid"when  Uavalling  on>ery  greasy 
du.5  roLds.  by  his  method  of  sitting  over 
1  silals  owing,  L  he  rightly  presume*  to  therei 

.,.iu«  -iiiiioir^t  w-ight  up.    '  " -'■■ 


,  It  w,e.i.'.i...i"" -"■■■■; 


l',.'ir«ia.»*^-«»'t* 


pKibably   atl  seen  tho  feat  oJ 

._^ f,  globe  and  working  it  np  on  inclmiia 

r wTtb  bis  feet,  wliioh,   I    believe,  is  done  bj 

ooDstantly  putting  tiis  weight  in  front  of  the  hsh, 
nr  beyond  the  centra  of  gravity ;  no  eUbcnte 
system  of  cog-wheels  or  moltiplTiiig  gears  wobM 
be  o(  any  service  in  either  o(  the  above  expen' 
mants,  and  I  think  the  some  will  bold  good  will) 
the  tricToIo  or  bicycle.  Ton  have  a  cettm 
■  amount  of  force  to  eiert  to  take  it  up  a  hill,  *iJ 
the  question  is.  How  best  to  apply  that  force,  ud 
Ibebsvethaauawec  ia  to  gat  well  Otor  the  pedJi 
and  in  front  of  the  dri  ting -wheel,  or  eentn  1* 
gravity.  I  have  mode  a  saddle  wbioh  enables  ot 
•■>  do  this,  and  I  iiud  it  very  fcreatly  fanlitaW 
moderate  slopes  ;  but  when  the  ^ndiBt 
uo  steep  I  consider  the  beet  plan  is  to  gd 
it  and  push  tho  mnchinc  op. 
You  wdl  probabW  say.  How  can  the  "n«isis 
le  shoes  "  be  applied  to  a  tricycle  ?  My  ngtit 
that  if  the  road  is  Snn  and  hard,  the  wheel  tika 
hold,  but  if  muddy  or  sandy,  it  is  of  nn  nstei- 
pending  yoor  force  in  trying  to  ride  np. 

When  I  read  iu  the  Bityciing  A"«**  thatMoi- 
well-hill  was  again  ascended  OD  a  thzM-wbaslo 
last  Saturday,  I  am  reminded  of  the  atOTyrfJ" 


standing  01 


going  H] 


buluii  *■ 
thiiiE,  1 


it  what  I   have   said  above  o 


ipondsnts 


■Iiould  like  to  know  what  yonr  correspomiouu. 
..k  ah.  ut  tbo  omnioyole,  and  why  they  system- 


alimlly  iguoru  il 

lim^ui Jiliwi  dusidi'ratud  by  your  oorresi 

It  I.II*  allnrat^on  o(  l«Wor,  at  the  wilLol  1 

trlclloti.    II  hns  ii.<  oranks,  and  there^ore^ 

.ir  partly  il'w'  1' 

.lirwf      -■--■'■' 


i....j.]-lT  ia  sometime  dnoa  I  twnUedjws 
with  any  correspondenoo,  bnt  leat  Mr.  Westinpp* 
mistake  ohontd  pass  unnoticed,  for  the  aake  o(  JM 

ladars,  I  wonld  call  his  attanHon  to  an  enor,  inflt 

int  perhaps,  respeotins  leverage. 

He  says:  "  A.  Urge  wlieel  speeded  liivn  is  a Vsi 
hill  climber,  because  tbe  leverage  is  of  aniBllerBie; 
ipeeded  up,  works  with  a  longer  lerenRe."  TMi 
ihonld  have  been  just  tha  revena.  Tak«,fsrm- 
itance,  a  large  wheel  speeded  half,  K>  thattwoie- 
volotious  of  the  foot  make  one  of  tha  wheeL  11* 
leverage  is  twice  as  long  a*  if  they  wer»  p*ni 
'  ivel.    If  the  same  were  speeded  up  to  otie  laven- 

on  turning  the  wheel  twice,  the  larermga  wool* 

B  one-fourth  the  length  of  tho  other.  Mr.  W(* 
ropp  ia  very  correct  about  one-aized  machine  nM 
-lOiSug  everybody.  TsJce,  for  instance,  a  aim, 
collected,  medilatire  G-toot,  and  m,  litlla,  hgtt, 
active  man.  This  has  been  again  and  again  pnivsl 
whan  short,  quick,  active  ridera  have  done  wmdMS 
with  a  little  wheel.  Aftar  riding,  I  beliere,  svwf  ' 
machine  of  any  notorie^  tharonghlj  dniinglas 
rason,  and  indeed  for  Uie  past  five  year*.  I  i> 
■trangly.in  favour  of  little  wheel*,  or,  batter  iliD. 
large  wheels  speeded  ifDiin.  which  latter  give  a  i*s|- 

was  glad  to  see  "  Sunlight "  mention  the  Xatioml 
No.  0.  Altbongb  it  is  a  little  machine  anything  btf 
pretentious,  I  have  been  oonsideraUy  Borprissd  *t 
it,  especially  for  easy  mnning.  I  do  not  know  ha* 
it  would  answer  with  a  very  tall  rider,  bat  for  on 
ot  average  height,  or  short,  it  goes  very  lightly. 

[19306.1— I  BBS  that  "Solos,"  in  hia  Tsmaikisn 
the  trioyola,  entirely  endorae*  the  theory  I  ban 
laid  down  at  p.  60  as  to  the  aixe  of  chain  whaelsaa 

machine.    And  tor  our  friend'*  benefit  I  woaU 

ly  that  I  have  this  week  been  elaborating  ascb^ 
lat  applies  to  the  cIbks  of  macbino  that  Ixtt 
Solus''   ai  "  ■ 

benefit  of  a 


I  of  drivii 


'jfdead' 
being  applied 
T^t  t..  n.ie  o>  ..r,....„-'wbeels  ^y  "8»°«  "f  ^^° 
iiiii.vidHiit.gniniital-goariiia.  Is  driven  oyooin 
,,«il.  .iiti.mati.ially  revofviug  mdependont  of 
r«,r^ll  'r  u  I'lii  ..ne  .haft.  His  brake^powor  ap- 
7  , 1  II.  l-ilh  whimls  sullioient  to  stop  it  down  tDe 
I'/i;^;!:.!..     lt.l,»,..iot.reqmre  tS^f^'.^KlT 


erU  llin  I 


d  llie  lui: 


iniKth  of  troai 


,    v\.M,    Willi  (<*" 


lliis,  I  think, 


Delta. 


parly  of  youths 

heavy  rollnr'tip  a  ateep,  grassy 

._  .IJ..1   »#  ttiflin   ttiio^eeded  in 


|l!h1lll.l     l« 


iged  that  the  spring  dal 

_..  ._.    bumping  from  the  rider,  and  all»w 

the  machine  to  easier  acoommodata  itself  to  thi 
road.  And  as  this  plan  is  a  very  simple  one,  taH 
isspocially  designed  to  be  applied  to  theclaMsl 
machine  like  the  "  Meteor,"  in  which  the  ss^it 
carried  by  a  vertical  pillar,  I  am  morally  s«t 
from  what  I  have  proved  by  a  trial  with  a  "  Cos*- 
piesso!''*  machine,  thatis  juat  the  thing  naadA 
s,f  it  reqiircs  no  modificatioa  ot  existing  peris. 
Simply  the  addition  ot  one  principal  part  ol  my 
small  cost,  yet  allowing  of  easy  adj  oatment  to  isal 
the  rider,  and  giving  an  easy  inolian  that  hithaW 
has  been  entirely  wanting.  With  *ncli  I  fdlf 
believe  the  wear  and  tear  of  the  machine  will  bt 
considerably  reduced,  and  tha  eaoe  ot  lidingyrMtiy 
increased. 

Again,  I  have  the  least  possible  respect  for  loMi 
andball. bearings, tbelattareepeciaUy.  Inmycfla- 
ioD,  nothing  wiU  beat  a  plajn  ateel  bearing  ot  aafls 
aiea,  and,  as  "  Solus  "  says,  kept  tharoughly  dna 
and  well  lubricated. 

Mr.  W.  Granger    (who  I   espect    is  the  wdl- 


OOT.  14.   IftSl. 
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lOMwii  biCTala-iiuiker)  infliitiODS  a.  new  airuige- 
Hunt  of  b»ka :  but  I  may  meutiou  that  I  huTO 
recantlf  applied  a  dodge  to  tbs  dciriag-nh^e!  tim 
or  apooD-bnke,  Uiat  entirely  tiJuei  the  wind  oat  o( 
Uie  Mill  of  the  objectors  of  the  spDOU-lirBlie.  It 
u  eo  uioDged  tbtit  it  the  wtteel  ••  Inii  or  nil  Uid 
•pOOQ  equally  preages  on  the  tiras,  and  is  able  to 
peifectly  accammodala  itaelt  to  tht>  mOtioD  of 
the  wheel  it  it  wobblea  »  little,  oad  baaaa  data 
Hat  tend  to  deatroy  the  tirea,  aa  a.  tifpd  epooa- 
brake  woold  it  the  wheel  wae  oat  of  trath.^  I 
think  tbia  plan  will  be  of  conddeTkble  praotiaal 
benefit. 

I  bats  caret  oily  le-read  my  letter  at  page  C3, 
but  I  really  cannot  find  the  Btatement  that  I  am 
atalad  touvamade,  "  that  the  Telocity  of  the  rim 
of  ft  UDall  wheel  ii  graater  thui  that  of  a  laixe  ono 
Kt  tkaaaaeapeed.'^  Surely  <>T.  F."  willnotfcell 
aa  that  a  smaller  wheel  does  not  make  moie  tuma 
tci  the  mile  than  a  large  oae,  and  that  theretore  ita 
rim — i.e.,  the  rim  of  the  small  wheel— ii  not  re - 
▼olTing  faater,  the  machine  in  both  caaes  tnvalling 

thu —TnailijtjnJl*  iii-Hin   Mitifc  aaUOd  OliuM.     A 

ia«BMllK<Hbu, 


"T.fF.''^l*i]l.t^caloi&aefLam  qoita 
far. 

To  -^D.  H.  a."'l  woold  aay; that  {(the  olmia 
of  anmhiiia  be  engaginK  a.  siven  number  of  (eUU 
inlkaLpttBh.vbaeL.aiid.li.  forsu  power  tnusBUtted 

fi  nWiMiial— llliii   if  bv<eaMrf>is|>  tha.diaiuetrr  of 
th^i(ikhavhael(juid  .Uumioiu  enabling  va  to  iu- 

oh^MMhvMnvBt  certainty  bu  ieia  iWam  per  tooth 
HiMJilthwllWlHi  wv»  apgasiiig,  to  aay  nothins 
3(  (MHUiatkiBaiOl  MWoiJanWB^  TconoiUonate 
a  ltnHiii*eahiJ«Ma>.tittiw«ama*tthe.tal.ih. 
-     ■      — UiMg^oltftdia-OtUMMtoinn. 

ilto^— bQitftt»g"SbeJkamwi," 
iinum>iui.i«i«a«:  baagbttbiit  >aboBt 

reqMM*M*t}I    San  vastly  -beat  it  oa.iBy  Blael 

SSSSSSS  ""-'■"  "-'^" " "' 

■bm«acMawl  driaia  with  tb  ■  q  IMS  tioB  0  i -gear- 


V'nd  thoosh 

„ _.    ,.., i»-«f   *«Tla)n  parta  fb«y  are 

&mply  strong  enoagh  to  withstand  the  workiug 
•tiaimpnton  them,  still,  if  the  same  amount  of 
metal  ao«ld  be  eo  diatributed  that  the  liability  of 
-Araetwa  be  leuened,  and  a  gain  on  other  points 
«ttaioad,  then  theory  would  net  only  be  jastiJled 

SpxMtioe,  bnt  a  nni  beneSt  gainad  by  the  re- 
cttra  of  wear  and  tear  and  tear  to  mention  one 
itsm  ol  bsDeflt  only.  SonllcM. 

[ISSOT.l— Uat  I  suggest  to  C.  F.  Steel  (p.  66), 
4hati  his  Baaiing  (neat  as  it  ia  bath  in  deaign  aiid 
iTiawiiiHj  mignt  be  made  eren  more  compact 
br  •abrtitDting  tor  the  lerers  a  cam  aotion  similar 
»_  11.- i  — I : -nr-oBtting  latha  for  throwing 


.  The  deaiaiun  of  the  apiings  at  present 
USB  aeem  to  bue  into  account  only  the  vorticui 
jolting,  and  to  disegard  the  side  "joggliog,"  a 
fonootmolioBnMmlyilistreBaing  totheniler,  bnt 
Tst7  destrnctive  hy  its  "riddng''  affects  to  the 
"""*^"°  "  Joggtmg,"  too,  ia  agjrraTated  by  the 
ti<d|l>t  of  tbe  seat  aboie  the  aile-iino,  wliicli,  liy 
thafeye,  is  a  point  in  faTour  of  big  wbeols.  If  the 
watis  nupended  from  three  pointa,  Ihey  ahould  be 
.>ttha  angles  of  a  triangle,  aimilarto  that  described 
bj  -<ha  paints  at  which  the  wheels  toach  the 
ItiMMfl  The  folloiring  addition  to  the  ordinary 
•piisgwoald,  I  think,  beof  aerrice.  To  the  centre 
<nttaiqn>eT plate  of  tho  ipiing  riret  a  disc,  >av. 
3ta.  bf  Im.,  throsgb  both  bora  a  Jin.  hole,  and  fit 
to-ft  a  tuned  bolt  with  lock  nuts  and  a  ephancaJ 
*-  — ■*      Lat  into  tho  under  ride  of  theseat  a  braas- 

Siritk  bemisphorical  recfiBs  to  receive  tba  bolt 
lAkh  would  be  held  there  by  a  3iii.  washer 
il«  aeck  screwed  to  the  plate.  Between  the 
iliaa.Bnd  washer  place  a  thick  lonud  ring  of  soft 
l^W,  aod  screw  up  with  the  anta.  Thesis  should 
b«  tlghtnied  when  tha  rider  ia  seated,  and  the 
nbbK  ling  therefore  compraased,  and  there  should 
be*  mUmr  waaher  between  the  nuts  and  under 


bmadad . 

*'<mn"  mqniredabaat  left-hand  stserage.  I  should 
Vka  to  know  why  stearing  should  not  always  be 
•ffsoted  b^  the  Ut-band.  Besides  the  analogy  of 
hone-ndnig  and  diiiiug,  I  think  it  vronid  b«  pre- 


tarable.  Bait  would IsBTa  the  right-haad  free  tor 
olliai-^  more  naturally  elTeoted  by  tbe  right 
huid  than  the  left.  It  would  alao  enable  the  rider, 
when  puahing  his  machine,  to  walk  oa  tbe  near  aide 
of  the  road,  and  retain  hold  of  the  steering -handle, 
an  ohviona  odvaniage  with  machines  that  bave  a 
single  large  drirer.  Faber. 

MBDIOAL  SBFUB8. 

[19308.l~PiiJTri.TiON.— "Su2er«i"CM941)aBks 
le  what  to  do  iu  a  case  of  permanent  pu.!pitation  lor 
patient  not  yet  out  of  her  teens,  i  couolnde  that 
le  patient  is  a  female.  If  so  and  aha  ia  rery  pale, 
she  will  probably  find  cure  in  a  bottle  ot  "  Wjeth' 
Dialysod  JroDi"  w^'-'■     '  -    --    — '   -' — 


„-  -    S< 

and  of  which  sha  ahould  take  ten  dr< 
gar  twice  a  day  for  some  weeks.  Bhoi 
aperient  medicina  also   be    required,   taJti 


Homing,  directly  on  waking,  a  breakfast-cupful  ol 
"t  water  with  a  plnoh  of  ginger  and  a  salt-spoon' 
1  ot  Epeom  Salta.    The  £p«0Di  salta  may  ba  in. 


Iifms'Jtitee'OMdlar"  trill  ba  tottw  as  sdnnktban 

beer.  It'ia- rery  obeap,  sad  one  tableapodntnl  in 
a-  lomblBttiil  ot  vrater  makes  a  delioious  and 
wholiiSQme  drinl;.  If  th<i  Epeom  salts  cannot  be 
bainaF*<>0'npouudTbnbubplli4aBy  bs4akau  every 

night  at  faodtmie  :  buttha  other  u.pceiamUe  in 

falpitatua  ot.  the  hasrt  ia  &  T»y  fceqnant  ajotp- 

>m,  SiDd  Mtan  a  rery  dtstrwaiug  one.     It  is  due 

I   uoe  or-Jnoru  of   llirea  caMma; — 1st,  Sxtreme 

STons  ixiitabUity,  a  coaditiott  irtuoh  may  cauae 

eveaia  {KKlaetly  sound  and  beoUby.  but  highly- 

stfuBg,  meu.     This  13  nmediei  by  enltiTatiuK  the 

habit  of   taking   thingT    easily   Skod  dBlibarataly. 

ind.  Disease  ct  tbf  heart,  rendanngitsaatiaa  lu- 

ef&uiuQt,  and,  tliereiui-u,  iaboimd.  '  Ifui  this  cauee 

the  cnlr  remedy  ia  reduatioa  of  the  «all  nuule  open 

tbe  heart,  and  thu  nvaidaiics  of  ullkurry,  boalle, 

eEttsmefaMKUi!,;aud  eidlumsLt.    3id.  Ilwease  of 

the  biodd.     If  the  blood  ts  w»tery  (aunmia),  *a  is 

Qftsa  tbe  ease  with  icrowins  t^l---.  tba  wsibery  blood 

imperfeirUy  noucitdns    tbe   liody,  .and  cariiea  an 

inadequate  quaalily  oE  oijgen.    Tba  acenlt  ia  that 

: .i._  ..  -jopply- ,iua„  ibiMa  to  •■-- 


centre  of  pressure.  But  this  has  nothing  whateiaE 
to  do  with  resistance  to  forward  motioD.  There 
is  no  naeesaity  for  the  oblong  balloon  to  "  hrosoh 
to  "  as  though  it  were  a  ahot  out  ol  a  cannon. 

Suppose  that  a  "  globe  "  balloon  of  40ft.  dia- 
metercould  be  propelled  at  20  miles  an  hour,  mT 
30tt.  pereecond.  Ita  reiislonce  would ba9001b.,aBa 
it  would  require  1 2U  effective  horses' powrr  to  propal 
it  at  that  speed.  Its  capacity  would  no  33,6DD  oubie 
feet.  This  would  not  "broach  to,"  bacausaitil 
all  round  alike;  but  its  course  would  be  very  erraliii. 

Suppose,  again,  tbat  an  oblong  balloon  ot  20ft. 
diameter  were  aubstilutod  tor  tha  above  with 
hemispherical  ends.  The  two  bemispbotes  would 
require  a,  Rylimler  93ft.  long  between  them  to  make 
the     displaoeineDt    33,600    cubic    feet.      Now    30 

speed,  30tt.  per  second.  We  have  thus  by  change 
ol  tona  reduced  the  resistance  to  one-fourth,  but 
slightly  increased  the  akin  resistance,  tor  which 
two  or  three  arlditiooal  horae-power  would  pro> 
babty  anfflce.  If  thit  oblong  balloon  received  ita 
iMMM  bWLa  similar  sonica  aa  an  eiaogktad  shot, 
WnM  itiliily  "  btoaoh  to "   aOd  go  "brood- 

-I  ....u^.   i.„, !»_■.  zi  its Bnqulling 

___     Shalt  ilated  in 
it  wHl  Iteit  keep  its 


ON  BI.BBDIfia. 

[1930il.l— Iw  my  last  week's  nots  on  bleeding 
j[19293J  two  typograpbicsl  obsoaiittes  have  crept 
in,  which,  it  the  article  be  kept  for  directiona  in 
workshops,  ahould  be  corrected.  In  the  second 
oolumn  ''  liie  tips  of  tbe  wound  brongbt  aoonratel; 
together"  should  have  read— "  tho  lipi  of  tbe 
wound,  Ac."  End  ot  neit  paragraph  shoDld  read 
— "the  ends  oflhf  Uyaturei  should  be  left  to  bsng 
out  of  tbe  wound."  1  might  have  added  that  in 
bleeding  from  the  noeo  the  blood  often  nuu  back- 
wards into  tbe  throat,  aod  is  unknowingly 
swallowed  aud  paaaea  throogh  the  bowela  as  a  ter- 
like  evomiation.  Thii  ooevs  if  tbe  patient  liea  on 
his  bock  while  bleeding  goes  on.  For  nose-bleeding 
take  tbe  tnrpenlina,  apply  ioe-Uadder  over  the 
bridge  of  tha  nose,  keep  thaarms  upofsr  the  head, 
and  the  bead  and  shoulders  well  elevated. 

loed  water  might  be  injeotad  into  tbe  nostrils  si 


id  water  is  the  best  oonectiv 

putrefying  blood,  which,  with  plugging,  aoon 
acciunulatea  in  the  uoatrils.  3.  X.,  U.D. 

OBLONQ  BAZiIitKHrS. 

[IB310.]-Mb,  S.  E.  Pkae,  in  letter  192B5, 
reveala  tha  operation  of  his  thoughts  in  anlTing  at 
tbe  mistaken  conclusion  tbat  an  "  oblong  ballooa  is 
simply  a  means  of  increasing  tosiatanca."  I  will 
endeavour  to  set  him  right.  He  has  confusedly 
joined  together  tbe  quesUuDS  of  resistance,  and  tbe 
shifting  of  the  centre  of  pressure.  I  will  take  the 
latter  lirat.  I  raod  a  paper  upon  tha  subject  of  the 
shifting  of  tbe  cea^re  of  pressure  on  planes  before 


licol  Soci 


i  June,  1879, 


and  my  paper  was  published  in  the  "  E.  M."  m  July 
of  that  year.  My  experiments  proved  that  when  a 
plane  was  moved  at  a  good  speed  (m  this  case  20 
miles  an  hour]  at  angles  from  10  to  30  degrees,  the 
oentra  ot  preamre  occurred  at  a  distance  of  35  per 
oent.  from  Uia  front  edge,  or  0-35  of  the  length  ot 
tha  plana,  and  when  the  plane  was  mounted  on 
oentres  at  tbia  distance  tbe  presaure  was  bslaaced. 
If  T£x.  Peal  will  refer  bask,  he  mil  sea  that  my 
remarks  ate  ia  euUrs  accord  with  his  aa  to  the 


/'^^Mlr.'  Peal  aays.    fint  if  i&  pn 
poweriiinitssdi,  withaii^dso 


end -Da  ooorsa  ai 

.&|page£a.  Kn.  HIil,  otthe  "E.  lI."tb*kalloon 
now  oa  view  at  the  Paris  BkUUtioa  ia  ^Aaacribed. 
Tharaia  


ifcwouldatUl  k    ,    .      ,_, 

if  the  a^a  of  the  ni^w  -mn  in  thi  lin«kA,  but 
it  would  be  difficult  to  monBliBBOBBallaiMloon; 
it  beiog  loemly  a.  aoiectiSa  toy. 

1  take  tliii  opportiuuty  of  thanking  UrJ  Peal  for 
the  munr  Msuua  of  obaerratioija  muloby' bim  of 
binis.iu'aigbt.  The  aooonnt  of  the  bald-headed 
adjotoata  is  veryintersBtipg.  Weooold  maaage  to 
make  a  model  soar,  if  we  oonld  FS«vida>nteBn- 
maa  ;  bnt  the  want  el  thiS'  faripgait  -daaa  either 
heai  first  or  taUttrst.   And  tan'" 


to,di       „ 

p4wer  jaust  olwaTS  be  at  hand -tor  starting, 
atoppine.  or  nhghtiDg.  aod  other  smogeiHitB.  No 
power  whaterec  is  re^oiud  in  aouisg.  sacept  to 
verysligbtly  elevate  and  dspnas  the  tail,  aa  it  be- 
ODwea  naofliuary,  audit  ia  oomUmtly  ia  requdsition. 
:Xliaaa*M>SCoy. 
3;,  Fsiringdou -street,  Oat'T- 


DIAOBA1C  FOB  t)AB(nrLA.TnVO  -THB 
BFPIOIENOT  OF  BB&KES  IH  STOP- 
PIlfQ    TBAIKS. 


ieth  Sept.,  ia  Toother  instance  Of  the  valuable 
method  of  representing  graphically  long  and,  in 
maay  caace,  wearisonie  calculations. 

Having  received  letters  trota  several  of  your 
readers  asking  for  intoroiationnpon  the  subject,  I 
thiuk  it  will  be  ou  advantage  to  them  11 1  give  an 
idea  of  thia  diagram  which  was  de.igned  by  the 
•"■'--'----  Brake  Compan-    —•'    -'"■ 


^      ,,      nd,   at  tha  I 

,  explain  how  such  a  diagram  is  obtained  ao  ss 

I  enable  any  person  to  construct  similar  diograma 

*z  special  purposes  when  they  are  required. 

The  bast  plan  to  compare  the  eto|is  of  railway 


force  which  would  bring  tbe  train  to  a  stood  la  the 
aame  distance  in  which  the  stops  actually  took 
place ;  but  this  force  may  be  much  more  oonveai- 
entty  oxpreeaedin  percentagCB  of  the  weight  ot  tha 
train  ao  oa  to  eliminate  this  factor  and  establish 
thereby  a  common  measure  between  stops  with 
trains  ol  diSereat  weights. 

After  these  preliminaries  it  is  aaay  to  establish 
algehnically  that  which  the  diagram  givea  grapbi- 
oally.  The  momentum  of  a  train  at  a  apead  of  r 
foot  per  second,  and  ol  a  weight  P  is  -  ,  this 
momentum  is  destroyed  by  tbe  action  ol  a  brake- 
tores  F  acting  over   tbe   distance   ot   stop  if,  or 


■is 


=  Prf. 


To  exproa* 

Fin 

^  of  tba  weight,  P 

P,  and  the  equa- 

tion  beoomes 

Pf 
> 
tiu 

=  4"'° 

r  if  transformed  ao 

a,  to  express 

miles  ptr  boui 

,i  =  3-3i;-. 

This  formula  enables  tho   average  hrake-fotce 
exerted  in  making  any  given  "  atop  "  to  ba  calcu- 
',  thu:—3uppoBa  a  train  to  be  stopped  from  r 
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-MnilMMliauc    in    i    = 

i,aoo(t  on  th* 

We  then  find  I  =  3-34   -i^ 

=  e-B5,  which 

meuuthat  ths  sTeng*  brake  foiee  ww 696 pet 
cant.,  otneulT  7  torn  tor  eveTjr  IDO  tmu  of  the 
total  weight  ol  Uie  tnin.  To  make  a  ditgnm  of 
thit  formnfat  it  TOry  ample,  when  we  obmtv  that 
"  ii  of  the  foRB  s*  =  1 1,  which  is  the  eqnatioa  of 
when  y  and  «  are  oonaideied  aa  van- 


:ff** 


If  DOW,  Initead  of  putting  y  u  the  rertioal  dii- 
fuwe,  we  pnt  height*  praportiatial  to  y>,  o^  in 
other  woidi,  if  y*  =  m  ii  mbetitated,  the  eqoatlan 
beoomea  m  '^  e  x,  wbioh  lepiewnti  a  nnmbel  of 
itraight  linei  it  m  and  x  aie  oaandand  Taiiable, 


at  c  for  that  pnipoM.  The  second  i  coniiita  of  a 
button,  whiob  ean  be  ibiftedin  a  elot  below  the 
■well  ke  je,  in  which  it  it  Gind  {«ee  Fig.  2) .  The 
third  conaUtaot  amoTablebaek  to  the  organ-Hait ; 
wben  the  plajer  leanl  back  the  awell  is  opened. 

The  fint  and  third  of  ttheie  muit  be  iprinjt- 
Bwelli;  the  tecond  a  tnlanae-twell.  All  methode 
ought  to  have  pnenmatio  action. 

(2)  "That  theiweU  be  adjustable."  Tbil  ar- 
rangement i>  ihown  at  Fig.  3.  a  iethe  pedal,  c  a 
a  metal  eegmant  of  a  dicle,  the  centre  of  which 
oorreapondi  with  the  juTot  of  pedal.  The  aige  at 
this  eegment  U  oonnderablT  ronshened;  i  u  a 
■eoonduy  pedal,  hin^  to  the  pnnoipal  pedal,  aa 
ahown  in  the  ont,  whioh  ie  toroea  agauiat  the  ed^ 
of  D  b;  meana  of  a  aprins.  To  open  the  swell  It  is 
only  DiiiiMaery  to  vttm  uiepedal  la),  and  the  frio- 
tion  between  b  and  e  will  be  anffideot  to  prerent 
pedal  rialng.    To  oloaa  the  swell  lighUj,  tonoh  the 


preaaes  the  pedal  key.    Thia  method  baa  the  ad- 
vantage of  ineuring  a  lighter  tonch. 

I  do  not  for  an  matant  pretend  that  tb«se  ar- 
rangemeuts  are  perfeot,  or  even  original ;  but  I 
oonuder  tliat,  with  perbape  a  little  alteration,  thej 
will  all  be  found  to  aniwer  tbeir  ptirpoee  weU. 
X^B.  D. 

A  OOKMON  PABAFFIH-LAICP  AB  A 
BOUXOS  OF  HKAT  IK  CHE3CICAI. 
KANIPUIiATION. 

leot  praotkaI<&e' 

Ldent  power  and  durabuitr  be  a 
it  ie  also  a  matter  of  oonaideiable  ImpoitaiiM'ttal 
it  dMniIdbesappUedatthelowest|K--''' "■' 


i*  simple  tnongb 


ifaaati 
llnittoi 


lie  lowest  poasibl 
dmsteriaL      TV 


thoa^of 


,  large  nambec  of  itndMtt 


ttoallfaMfOT  distanoB,  ""^  tha  dfagfmal  Hn*a  giv* 
thepMeantagB  of  bnka-totM. 

KU^tta  oanpto ^T«a above  of  stopplw  a 
faBiBtaniSOmiIeeBnIinirinl,iaOfL,  aUoalonla- 
tiCBSaivmdsnd  iiiinefWiiT.  •■,  attbaedntof 
fnteceeemn  at  the  bortsonta)  speM-Hne  50,  and 

&«  1,200  we  find  tbattbe 

.    Is   7,    whioh  gives   th* 


a,  it  is 

.    eed  of 

ou  miias  an  hani,  in  order  to  eompan  the 

eapaoialtr  BMfol. 

If  at^nmnninsataspeedof  52  miles  an  hotu 
ii  stopped  in  MOft,  the  avarage  rataiding  force  will 
l>efaiiMttabel3'6pei  cent.;  bottooompare  the 
tfBdtaej  attha"  stop  "  it  it  neoessarr  to  Know  in 
what  dittanoe  tbe  tram  would  have  oomo  to  reet 
tem  a  ipeed  o(  fiO  mUaian  boor  nndcr  similar 
oondiUons.  Upon  refenlng  to  tbe  diagram  it  will 
be  fotmd  that  the  peioeotaffe  line  13-3  Interascta 
the  GO  miles  aa  boot  speed  Une  at  a  pcnnt  whi^ 
gives  tbe  dittanae  reqntred  aa  SlSft. 

A  Bmsll  diagram  is  alto  naed,  sbowins  tlie  infln- 
MtM  of  gnuUanta  in  pereaotages.  I  need  not,  how- 
ever, aconn  yonr  space  farther  to-day,  aa  in  my 
tetter,  ToL  ZXXII.,  page  244, 1  gave  the  requited 
mitt.  Olamant  B.  Stratton. 

fiue-Coborg^atreet,  Leiaastar,  Ootober  7. 

THB  OBaAV. 

[19312.1—1  nmoaB  a  few  soggeatlont  adapted 
tomeettne  rsqnirementi  of  the  "Beoommenda- 
tiont "  ol  tbe  CoU(«e  of  Orgnnlttt  (v.  letter  1S10&.] 

(1)  "  That  tome  method  be  deviaed  to  operate 
the  Bwdl  tn  some  means  independent  of  tbe  swell- 
pedaL"  iWe  are  three  methods  of  managing 
this:  (■)l>ythewiista,(»)bTthathnuba.{<!}bythe 
body.  The  fint  (o)  ia  aenoinpllahed  by  having  an 
iron  rod  (a,  Fig.  1),  extending  across  tbe  keybMrd; 
Ibis  is  sopportad  at  eaeh  end.bya  biatt  or  iron 
lever  b,  which  is  ^voted  at  d. 

niaplftyet'twratt  tMtontbisbar,  andoolpres- 
ting  tliem  down  the  swdl  it  opened.  Tbli  move- 
mimt  can  (ft  dssirad)  be  thrown  cot  of  aotloa  by 
ttmrtag  back  tlw  nd  «,  thalero',  b,  being  hinged 


front  end  of  b,  and  tha  pedal  wHI  immadlataly 
(3)  '■  That  tooia  plan  be  devised  to  fi^nvt  the 


Fig.  4  win,  I  think,  a:9laln  itseU;  hylhlsneani 
la  lottTttt  are  opmsd  ndnaUy. 

(4)  "ThatpeAdihsA  b«  leogthtoed  or  nited 
'lack,  in  order  to  fadlitate  Iiyats  playing."  Tbii 


ia  in  order  to  allow  the  player  to  change  his  feeton 
a  ihort  key.  Fig.  6  shows  two  methods ;  e  ii  the 
i>edal,a  i«thesaoondikey,rceQtted  at  A;  where  it 
'DohastlM  key  It  ia  leathered  and  blaakleeded. 


Dtlcal  chemisbry,  tk^ 
!er,  toaaynottdKof 
it  it  tbaonlT.wal' 


rt  coIy,'nA>ibuioe  UutiC^gMMni^  of  sfaiw. 
nose,  vdio  have  notgaa,  and  the  ooet  at  least  ia 
.^  pet  qoart.  Now,  the  beat  gsawnted  tv  a  ecm- 
mom  paiaffln-laup  it  Tety  great,  and,  il  otilisad 
at  tbe  top  of  the  chimney,  no  asoke  I*  given  o&, 
andthitliotiauniMite  i^Maianea,  si  sll  rhisnia** 
ordlnan  glMt  (Umntyt  are  oeelta 

^_,Ne,  aathay  invaiiablj  crack;  bnt.  hv 

tnbttltntiaf  a  tbatt-iion  (or  oomaum  tin)  d 
the  heat  se — *-'----—    -^ ---^ 


Ues,  tett-tnbes,  and  othsr  "*•*"•**'  sppantm  may 
be readOy  heated witbont being tmoKsd.  loaanet 
ea;  that  this  mode  of  obtatning  and  utilising  Oe 
heat  of  ordinsry  paraffin- lampa  It  anything  new. 
asBOme  of  "oars"  may  ba  alitady  aoqnainted 
with  it.  It  oMoired  to  me,  bowvver.  at  being  a 
powerful  and  ceoncmioalianMaothBH,  asdlbave 

madeachimner  like  the  dr~  * "  ■-  " 

dtaving.   Alta  " *- 


Oct.  14, 1881. 
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nary  jnnflin    btiniBr    la  loldered,  I 

cal    tiD   ctaiuiDt;    rireleil    tofiether 

piec«  of  iioQ-wiie  fmuze,  tbat  fiti  dt 

cbimuer;  &  tev  holes  11100111  bs  ma 

tnp,  M  they  preTsot  any  ui 

flam«  toir4rdB  the  Teasal  being  bealsil,  irhich  ahoold 

not  b«  kllowsd  to  Bpprowh   Uta  top  nearer  Uuu 

fcklf  ta  ineb.    Fanffiii-ail  ia  Liverpool  ii  only 

2}d.  per  qiurt ;  it  luta  longer  tiuui  ipirit*.    The 

fluns  e»a  be  regulated,  and,  for  the  dutiUation  at 

water,  the  heating  of  drjiug-OTeni,  and  Tarioiu 


amij  CHl-lamp 
•piiit-lampi. 


Q.  H.  WUUnaoii. 


ZXTBOTBD      COKBIHATION      Z^TKB. 


rmiti— 


inge-block 

tie  uppec  plate  of  the 

a  the  pin  F  vitb  a  olamping' 


block  at  one  end  in  which  two  large  holes  are 
drilled,  CTOuing  each  other  Tertically  and  horiion- 
tallr.  The  upper  lUds  is  mounteil  oa  a  ipindls  to 
Qt  tbeie  holei,  and  can  be  qoicUj  let  in  oither 
poaition  (aee  Fi^.  5  and  6)  and  held  flrm  by  the 
piuching-icraw  D.  The  hand  T-raat  and  Irtt-ww 
table  are  held  in  the  nme  manner  i  a 
E  to  carry  the  tool  ia  let; 
■Ude,  and  work*  on  the 
Borew  Q.  A  rnck,  H,  ia  oait  on  the  Qpper 
of  the  mtin  alide,  which  ii  actuated  by  the  toothed 
aeotor,  J,  ol  the  rocking-bar.  When  used  aa  a 
■hapiug-maohiue,  the  work-table  LL  ia  moantvd 
on  a  itont  ipindle,  and  ii  held  at  any  deared 
height  by  a  aat  eorew  in  the  bracket  K.  H  repia- 
eenib,aiiiaeeof  work  that  haa  to  beehaped  dion- 
lai ;  it  ia  mounted  on  an  arbor,  whioh  ia  ntalad 
by  the  woim-whael  If,    antuated  by  the  leading 

geawofUM  iBde-iMt;  '•---•  --■ ■--  '--  "-- 


Fig.  8  abows  an  adapter,  c,  cocuatiiig  o(  a  tan- 
gSDt-icraw,  d,  with  a  werm-vheel  and  arbor  to 
lit  into  (he  aocket  K.  and  carrying  the  nppar  tlide 
of  the  aliderest  Hied  by  the  aet-acrsw  c.  If  the 
tuigont-aorew  he  prodaaed  and  coaneeted  to  tho 
leadiag  acrew  bv  geaiini,  as  ibown  in  dotted 
outline  in  Fift.  7,  than  all  sorts  of  annular  and 
eccentric  cinlea  or  arcs  can  be  moulded  under  the 
drill ;  the  arrangmneut  of  a  pair  of  bevel  wheals, 
as  shown  round  Kin  Fig.  7,  is  somewhat  ilmilai  in 

it,  now,  an  secentric  cuttar- holder,  g,  be  placed 
on  the  drill-spindle,  and  the  requisite  adjustuent 
for  the  pattera  be  given  to  the  graving-jioint,  and 
the  drill-Bpindls  be  also  moved  to  one  side  of  the 
eentre  of  rotation  of  the  work  ai  may  be  required, 

»  the  aid  of  the  dianga-whsels,  varioos  ralatioa* 
speed  of  rotation  betmen  the  drill-apindle  and 


Hg.  6,  I   now  illotlnte  a  modification  designed 
fcs  (Map  prodnetioD  and  for  the  amaller  class  of 
UhM.   IntUspattamtbebrd  is  ahowninair-'- 
'lB;  it  may  bs  with  a  gap,  and  hava^ 


1  is  shown  in  aisgle 

.      1 

_„-_,.    —  edges  c 

iMd.    Tfab  Uoek  has  a  vertical  stem  which  slide* 


ih  graipa  the  ed^  of  the 


w  -  — -n  the  foot  of  the  baok-oeDtnt,  so 

that  tha  baek-eentre  may  be  shifted  at  illded  side- 
wayaonthabloekfoT  taper-tnmiog:  the  whole  It 
fliMlr  olamMd  together  br  **•'  >">*  C.  The  sUda- 
netu  ftrfpad  itSh  ■  long  lows  sLde,  and  haa  ft 


•tboi.  In  Fig.  7  the  drill  1*  thown  brought  to  Uie 
front,  and  Figs.  S,  9,  10  illustrate  varlau*  adapta- 
tions for  the  Tnodnetlon  of  omaomtal  work.  If 
the  upper  elide  of  the  slide-rest  (tee  Pig.  10)  be  pro- 
vided with  a  worm-wheel  a  to  the  qnadrant-plato, 
with  a  tangent-screw  b  (or  tome  gnduatad 
anai^eoient  nuy  be  aobelitated),  and  the  work 
be  fixed  to  the  top  ol  the  ilide-rett,  a  great  variety 
of  ornamental  werk  ean  be  dene  by  outtert  and 
lulUUedrilltenthadrin-tpindle.  The  work  can 
bethtttedfromtheoentreMt  rotation  by  tha  slide, 
and  the  drfll  Itetlf  be  tianned  lor  ttttight-Una 
work  or  eoewdneity . 


or  oppoaite  direetionB.  The  graving 'point  will 
then  produce  the  ovals,  trianglet,  intide  and  out- 
tide  loop  patterns,  to,,  produced  by  tha  geometiio 
ohuck.  Fig.  6  show*  a  further  modifloatlon, 
which  will  enable  work  to  be  omanunted  round 
the  edges  or  at  any  angle  by  tha  drill,  and  within 
certain  Kmlte  by  the  eocentric  euttar.  In  thii  ease 
the  bracket  K  can  be  set  to  any  angle,  and  hold 
the  work  in  any  positioa  under  the  dnll-splndle, 
and  it  damped  by  liia  nut  H ;  the  work  it  rotated 
bj  tha  pair  of  bevel  wheals  At.  The  bevel  on  tha 
oollBr.iof  thatnsketKiiddvMi  by  the  tangent- 
Mtawy.   ItwiUalnbapoHibUtD(«',nhit«ana 
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apinU  I7  tntening  the  drill  by  the  letdiae  tersw 
■wHti  k  tequinte  cp«ading  betveen  ths  ludiBg 
•cmr  and  the  rot&tian  of  ^a  wnrb. 

Nsit  ireBk  will  bo  doactibeil  loDe  Nrnpla 
tirmagtniBBtt     ioi   tbi.piag    witi)     uiull   pluiu 

UtlMB. 

J.    A.    Armstroilv- 

OITTHB  PURIFICATION  OF  COAL -O AS. 

((knttiideil  from  p.  117.) 

SUUKUaETTBD   HtTiEOOKS. 

11B315.1— The  nait  put  of  the  procwi  ii 
the  Tsoiaval  of  tha  bulk  ot  tbe  lalpharstted 
hjdtogca,  whioh  is  effected  br  lome  ODUToiiieat 
lotm  of  bydratBd  iKrrio  oiiae— prefoinbly  that 
which  ii  termed  "uitaral  oxide."  There  i« 
»Jmi  Another  tomi  ia  uie  called  "utifidal 
Oxide."  For  ocoDomical  and  ptnclicnl  cou- 
tideisljans  good  natnr&l  oxide  it  the  beat,  beiDg 
bath  cbeap<^  luid  more  edicianC  thui  the  artilli^iil. 


OntiiflcsMuioj-tliijuuiltrial  dried  ii-iV'-^¥.  Tlin 
usual  quantity  of  nojatnn  at  212'  ii  .lO  per  cent. 
Artiflcial  oxide  often  ODutaiaa  aBhrdrouB  facio 
oxtda  whioh  li  Inert  with  lolphuirttad  kydiogv- 
It  is  luna]  td  UghtoQ  the  natiBal  oxid»  «w.aboat 
ona-fonrth  pact,  by  taaaa«n,.of  aawdat  or  nlwa 
from  taimeriga.    ArtiDaal  aside  ia  alMadfiBuud 

with  wwdoat  by  tha ii*i<iiiiaa 

Olid*  warka  beat  whan-fai  a  tolacably  dij  oondi- 
tioD.  It  mar  be  Deoeaaaay,  at  liaMa  wheo  it  gata 
Teiydiyaod  daily  to  wbIkt  it  down  andtwrait 
o*ei,  bat  no  mora  w»t*i  ahoald  be  Mdploj^  than 
LI  needed  loprannt tha  a^anBnisslkiOTfht^a 


quantity  of  oxide  foaled  per  million  onbio  feet  of 
ef»  ii  a  Tariabla  qoantitj,  ranging  fnm  foBr  to 
eight  yarda,  andaTeraipngaix  jaidi.    ThaaTiifKS 


ClBBOIt   DieCXPOIDE. 

Thia  impurity  ii  now  eitraoted  by  meani  of  oal- 
oinm  lolpbydrate  ICaHi!^),  which  ia  piepu-ad  bj 
meani  of  the  reactjoo  between  the  aulphuretted 
hydraiieniD  the  gas  and  lime,  acoordiog  the  follow- 
ing equation. 

CaH,0,  +  2H,S  =  dHA  +  3H,0. 

The  fulphydrate  oombiaei  with  tha  carbon 
disulpbide  bi  the  toDowing  mauoer  : — 

C»H,8,  and  C3,  =  CaCS,  +  H,S. 

Sinoa  imibania  add  attaeki  both  the  oaloium  sat  - 
phnoarbonate  aud  inlpbf  drata,  it  is  necuaarv  thai 
the  gas  be  well  (reed  tram  that  impnrity  before 
entering  the  third  pair  ot  veuels.  The  lame  ramark 
applifs.  with  even  more  force,  to  oiyiteii.  How- 
B<er,  il  one  of  tbe  oxide  TOBeela  bo  well  foaled,  the 
iron  solphidea  therein  willbernlBcieDt  to  arrest  tbe 
further  progmia  of  oxygen.  For  tail  purpoia  it  ia 
wall  to  BO  work  the  oiiile  puriflen  that  there  is  as 
mach  foul  oxide  in  action  u  is  LKjaaialeDt  with  ths 
due  removal  nt  (be  aulphuretted  hydrogen.  These 
vessels  are  charged  with  6  tiers  of  &iii.  of  licae, 
which  can  ha  fouled  nt  Buy  couveaiant  opportunity. 
It  will  not  always  be  oe*dful  la  work  both  Tcaieli, 
one  being  amply  sufHcieut  to  reduce  the  sulphur  to 
b  lo  iU  grains  ^wr  lOU  cubic  {<^et.  The  othui  vetiol 
can  bo  ressrred,  ready  fouled,  in  can 
geacy,  Tha  amount  ot  work  doui 
aulpUydrate  is  enormoua,  if  the  TeHvis  lue  wvu 
protaotad  f  rem  the  actiou  of  air  and  carbonio  acid. 

The  folItwiDg  is  aa  eatimata  of  the  coat  of  this 
port  ion  o(  the  pmeeia:  — 

KIrijaid  lime  at  Sa 4-M. 

Lalranr  for  slaking,  pieparinH,  cbar- 
-((ingi  and  emptying  1  yard  atis.  IM.      2'ld. 

69d. 
■OOTd. 

^ma  Last  TbijOB  of  SuifHUBZTZKi  HTDBoanr. 

Tbefooith  and  laat  pair'«f 'Vaaaala  ahoald  be 
worked  with  riiaii  lime,--ax  tien,  with  tin.  on 
each  tier,  making  a  capaaty  ot  abont  98  yatda  A>t 
each  Teeael  per  niilliou  cubic  faet  of  aaj.  II  is  im- 
portant to  allow  aa  little  aulphurettM  bydrogan 


I   by  calcium 


■days. 

To  Tarltffy  the  foaled  oxide,  ai  it  ia  ti 
spread  on  a  floor  compoaed  of  old  li~ 
about  a  foot  oil  tt  "  '     -  ■  - 

thick,  and  in  48  h 


[ronnd)  in  a  layeia*bt>n».Bin. 
rait  will  be  nadT'l*' n.aK 
or  roTiviSaaition  wBl  tfasr«(an 


lie  1620  square  feet  per  million  aaUa  iaot  ot  ga*. 

The  reaction  between  the  aulphniiutUidh  hydio- 
gan  and  the  hydratsd  ferric  oxide  is  vaiionalyrepte- 
aanted  by  different  authoritiea,  as  ocaOTiiuc  by 
either  ot  the  two  following  eqaationi  (ofglecting 
watar  of  hydration). 

F«,0,  I  3H,S  =  Fr.S,  +  3H.0. 

Fe,0,  ^  3EiS  =  2Yt&  +  &  +  SH.O. 


tb.»  author  hw  raann  for  balierinc  that  b< 
raaotioni  oeoar,  thouBh  the  former  proMminatci 
The  toUowiDg  table,    showing  the  i 


which  Dxlde  aconntulatea  solphar,  may  be  ot  ii 


Per  cent,  aol^nr.    Per  oent.  aulphui 


in  ths  formation  ot  oompounda  of  iron  with  crano- 
gen.    These  cyanogen  compconds  are  amaller  in 


The  tollowing  estimate  for  tha  coatotparitying 
fai  from  snlphoratted  bydrogea  takes  labour  oiity 
into  account  tor  the  Talue  of  tha  spent  oxide  ii 
oaBBrslly  oonaiderod  ai  being  eqnal  to  the  csat  of 

CkaigingaiidemptyiDgSyanlaatU.nd.      OOd. 
Tamms  OTar  and  pr^anng  for  re-nir 
6Tadaat2jd ijd. 


PKBdllknanliicfaet  ., 


tbe  other  aa  a  apare  *eiiel  for  emer- 

geucy.  Since  the  tests  empioyad  lor attlpliwatted 
ltydro|j;eD  are.  in  most  cases,  very  Mvere,  It  will  be 
found  difficult,  especially  daring  hot  weather,  to 
'  ,eop  the  eaa  absolutely  free  from  that  impnn^. 

Wbfn  the  Tcsaals  are  emptied,  il  ■lllliiiiiiii  iiaaij 
0  carefully  wash  thsm  oat  tu  ramore  any  bacs  of 
Bul  lime.  Bjid  dirty  ■iaras  sboold  ha  throirn  out  to 
leieptaccd  by  cltan  spare  •■•»■.  Tha  ditty  starai 
an  htf  ir&sbed  aud  expoeed  to  the  action  of  thaair 
oca  littlu  time,   when  tbay  will  be  clean  anonth 

ISie  exact  manner  in  whld  these  tbuoIs  an 
■worked  will  vary  with  eironmatanoea  not  always 
to  b«  foretold,  but  always  requiriag  great  cars  and 
adioiludo.   The  lime  thatasBMOut  of  these  vessels 

a  pot  mto  the  first  pair  fOr'Mse  on  carbonic  acid, 
to  tollowing  is  an  eatimata  of  the  cost  of  this 
"flBal  stage  in  tha  putification  pes  million  cntde 
feat.  :— 
Labour  for  slaking,  preparing,  char> 
giog,  amptying,  Jec.  1'4  yarda  Bt2e...  33'Sd. 

Or  say  per  thousand  feet     -OSd. 

The  total  cuat  t>t  purification  for  gas  made  in  the 
ittopolia  ia  about  one  penny  per  1,001)  cubic  feet 

—  -  '   '  - "-as  low  as  -Od.  per  1,600. 

liia,  and  can  be 
ol«ettbesnlphy- 


of  gas,  but  ID  one  ca«e  it  is  as  1 

The  forogoioB  process  ia  • 

depended  upon  if  care  be  oaad  t 


I   from    (he   i 


depended  upon' 
drate    TCiaela    : 

carbonic  acid,  and  can  be  conducted  without 
rauaiug  any  great  degree  of  Duisanoe.  Of  oonne, 
there  uunt  bs  a  certain  amount  of  nnpleaaant 
smell  in  a  ftai^factory,  though  with  can  it  oan  b« 
kept  from  uKtending  beyond  the  imBadUa 
ueigbbourbood.  Then  are  certainly  tone  tac- 
ton«.  such  asmaKDTviWOrka.  causing  much  giaatar 
DUisaace  UmUI  laay^asworks.  "Om  oubonste 
veaseti,  it  well  drivenoS,  are  not  offenaiTe,  espedally 
in  the  abeenca  of  Manonia.  The  oxide  vessels  are 
not  likely  at  any  li«e  to  cause  uupleasant  amella, 
but  the  aulpbur  vaasela  are  certainty  always  vary 
offensive.  (Ij'.Hiehtortunalcly  they  require  rtcharg- 
iug  only  ai  vi  ry  kmg  intervals. 
It   i  


mplci 


__  _  _jubtful  that  this  rather 
TDCesa  may  one  day  be  substituted  by 
heaper,  atid  more  effidant.    There  u 


low  iMing  iatroducad,  which  prO' 
miaea  to  revuiuiionue  gaa-purification.  It  is  the 
iuventioo  of  two  American  gentlemen,  Messrs. 
Lugo  and  Loes,  and  may  be  daiciibad  in  very  few 
words.  Its  aima  are— the  removal  of  all  ammonia, 
snlptiucf' It'll  hydrogen,  and  carbon  diiulphide,  and 
the  praclir  il  i-emovel  ot  tbe  other  obscurs  forma  of 
aalpburnl.y  i^ths  present  process  leaves onloacbed. 
ttaousi;l.'i  ulding  about  1  percent,  of  airtotha 
crude  flaii :,:.  ^ome  couvetiieaC  poiut  on  the  inlet  ot 
theeitmuitiii;;  apparatus,  and  then  heating  the  gaa 
in  a  special  Tssiel  ta  a  moderate  tamperatnro  ot 


■bout  450°  F.  The  gas  ii  then  paued  through  tha 
purifying  boxaa,  whioh  are  chained  aimply  with 
animal  charcoal.  The  gas  will  then  oont«in  no 
ammonia,  aulphuretted  bydrogeo,  or  oarbon  disnl- 
phide,  and  merely  a  nominal  amount  of  sulphar 


desirable,  the  ( 

lime  in  tbe  ordinary  way. 

Tha  following  are  the  advantages  claimed  for 
thia  process  :— 

There  is  no  washing  required,  which  is  a  troo- 
bleaome  opeiutiou,  and  is  deuunental  totbeillB' 


_ ^g  pow(_ 

The  process  is 
nominal,  eiQce  tl 
require  clea 


of  sulphur-pur  in 
to  the  proceis  at  present  iu  uie 
the  obscore  forms  of  lulpbur  oi 


;  tha  Itboar  baJDg  bat 
ioutaiuiug  tbe  charcoal 
'  long  intervals. 


very  faitit 


noil,  a 


by  Mr.  Leca  that  there  is  a  gun  of 
4  per  eenkanbulK  beyoud  that  due  to  the  I  per 
cant,  ot  air.  rarsoaaily,  I  am  unable  to  say  more 
tbiLQ  thattbere  ia  a  peroeptibte  iiicreuse  in  voluma 
after  the  gas  bas  paasud  tLr^uittk  th<i  ch.ir<?oal-  Mr- 

paiiy,  iufonD*IB^  when  water-gas,  whioh  is  largely 
charged  with  ■aphlbaline,  has  been  purified  by  hii 
process,  that  Ihe  '.objectionable  hydrocarbon  ia 
oanapicuoMS  by  its  jtbsenoe.  Altogether,  the  in- 
veoboo^'WhiBh  ia  oinered  by  many  patents,  is  tall 
of  promiaa,  and  will,  no  doubt,  take  a  prominent 
place  iii.gs'  maiinfaiiui  II ;  especially  where  sol- 
phnr  ponneatioQ  without  nuisauce  is  a  desidera- 
tum. ThO'Whola  Of  the  ammonia  ia  found  in  the 
ohaiooali  conbinad  prinoiiially  with  aulphuric  add, 
and  can  bavaahed  out  from  time  to  time  in  a  con- 
oentisted  form.  The  cbaicoal  aocumolatM  ia 
couiae  at  tbaa  a  large  percentage  of  anlnhur. 
which  is  raoanaad  by  a  process  that  also 
the  cbarooalaoai  to  admit  ot  its  re-naa. 
Ucckton,  I^«d»,  E.       .2ia«< 


coMTOnrous  bba 

[!'JiID.J— I  Koncain  your  article,  p.  77.  you  say 
ist,  with  Mgard  to  ths  statement!  of  Ihs&ightos 
_  jd  Midland  lle.s,  you  "fail  to  understand"  how 
the  Westinghoiue  brake  worki  lo  well  on  the  one 
line,  andao  badly  on  the  other.  If  you  will  allow 
me  a  small  ptttion  ot  ipaoa.  I  will  explain.  On 
tha  Bnobton  they  took  Kfter  the  brsko.  but  on  tha 
Miiti«n3rt  ia.lndeed  "carelessly  treated."  Too 
'^«na<Me  where  the  triple  valve  frois  on 
_-  .mdac ;  Mnr  tbe  water  ought  to  be  let  out  of 
ths  botUnoaiil^  these  v^vea  every  now  and  then  : 

\%  i««anaa  Uhad  not  been  don«,  tbe  water  then 

._-_;  bmaa  tha  failure.  Another  caie,  on  Janoaiy 

2etb.  I  oan  aJao  explain.     The  express  was  mad« 

'  I  laniglHM,  aud  aqoal  to  IS  Tehidea  ;  there 

nu  faake-blochs  on  either  en gina- wheels,  and 

ve  tttBl  Tahielea  were  all  tish-vani>,  having 

!-pipai4bly,  andno  brake-blocks;  the  .driver 

of  the  auccad  Bngins  put  on  his  brake  very  sud- 

d^ly,  and  Won  the  leading  man  had  shut   off 

-'■am.    Nov,  Sir. you  will  see  that  as  the  fish-vana 

.d  snlyjHpaaj  all  the  brake-power,  with,  tha  ex- 

ptiou  of  ona^ tender,  Waa  at  the  rear  ot  ths  train. 

d  when  I  tall  you  tiiat  ths  couplings  of  the  O. 

d  S.W.Tani  ware  atterwanls  louud  to  have  had 

va  half  through  the  iron,  you  will  not  Iwonder 

nt  lbs  train  broke  loose.     The  great  delay  wai 

t  caused  through  the  brake,  but  in  oonssquance 

tho  "  signalman  "  not  allowing  the  engines  to 

turn  into  the  tunnel  to  fetch  the  train.  No  doubt 

acted  foe  What  he  thoDght  safety,  but  hs  oauial 

rorf  great  nnaastaaarydalay.  A  Srlrsr. 


SIX'COUXZAD  AUfS  SNSHrBS. 
!)31T.]— I  nORca  in  nnr  iMoe  of  thia  weak  a 
;r  ou    tke  anbiact   Of    IIa«*a|»alitaa  Diatarict 
inea,  from  '*E.  X.  P.,"  in  whiah  haai^pntss 

type  of  aagina  tor  working  that  line  havug 

■ouplod  wEeaU,      '         ■      -  -  — 


a,  and  a  pair  of  traiking  whaala  witli 


\  your  correspondent  "  E.  L.  P.," 
uuE  your  reaaers  gt-narally,  to  know  that  on  ths 
h.  and  V.  Railway  anginEs  ot  the  above  type  have 
been  iited  lince  the  early  part  of  1880.  The  flr.t 
were  four  rebuilt  good >.  engines,  Nua.  22.  36.  :iO, 
and  'M\  each  having  aix  wheels  onufded,  4ft.  lOin. 
diam.,  and  cylinders  loin.,  liiin.,  lUin.,  and  16in. 
dmin.  roipectively,  and  21ia.  atroke.  They  have 
had  iivH- boilert  aud  a  pair  of  trailing  wheels  added, 
ivhii^b  are  fitted  with  Mr.  Wehb'a  radiil  motion. 
T\.i  tiiiiki  are  at  the  udei  and  the  bajk.  Iu  pronf 
of  llio  !:,i.tiifactioa  these  engines  bavK  given,  neir 
iiiijiiLfs  of  tha  aamo  type  hare  been  built  iu  ta'o 
clisiFH— ODetar  local  passenger  servics  with  driving 
wti-!<!la  .'ift.  lin.  dism.,  aud  another  for  ibuntinic 
with  .<:uialler  coupled  wheels.  The  cilinden  snd 
Hli'-ul- bearings  ate  iuside.  Que  of  tbe  three 
en^-iiiGx  sent  by  the  L.  and  Y.  to  the  Btephenaou 
Ci^nlifuaryEihabitionwaaof  this  type.  , 


Oct.  14, 1881. 
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WiUi  your  penniaiion,  I  hope  to  haye  boida- 
thing  f  unhar  to  say  with  reipect  to  the  L.  and  Y. 
engines  at  a  fatnre  time. 

Oct.  8.  B.  N.  H. 


STATICAIi  PBOBLEK. 

[19318.] — No  algebraio  solation  of  the  goner&l 
problem  (1^83^)  u  possible,  as  it  depends  on  an 
equation  of  the  sixth  dei^ree  :  for  any  particalar 
case,  howeyer,  the  coefficients  occurring  in  this 
equation  can  be  calculated  and  the  solution  then 
obtained  by  any  of  the  known  methods  of  approxi- 
mating to  the  roots  of  an  equation :  but  the  neces- 
aaiT  calculations  are  verjr  lung  and  tedious. 

The  mechanical  condition  is 

Wi  cos.  ^  fiin.  $  =  W,  COS.  7  sin.  a, 
when  A,  D  are  the  points  from  which  the  weights 
Wi,  Wt  han^,  B,  C  the  points  (in  a  horisoutal 

flane)  to  which  the  string  is  attached,  and  a,  3>  7i 
the  internal  angles  at  A,  B,  C,  D. 
If  BC  =  a,  CD  =  *,  DA  =  r,  AB  =  rf,  we  hare 
the  geometrical  condiaons — 

a*  +  *•  —  2  aA  COS.  7  =  c*   I-  rf«  —  2cd  cos.  « 
a*  +  rf»  -  2ad  cos.  3  =  *•  -l  c*  -  2bc  cos.  0, 
■o  that  the  mechanical  condition  becomes 

4Wi8in.  5  («•-*•-  c«  +  rf*  +  2be  cos.  3)  = 

rfW,  sin.  a(fl*  -\-  h*  -  e*  -  d*  -|-  2cd  cos.  a). 

Kow  we  haye  by  projections 

BD  sin.  5  =  BO  cos.  BDC  h  DO  sin.  BDC 

BD  COS.  5  =  DO  cos.  BDC  ~  BO  sin.  BDC, 

when  BO  is  drawn  nerpendicular  to  DA ;  hence 

we  can  express  sin.  a  and  cos.  <$  directly  in  terms 

of  «,  since  BO  =  d  sin.  a,  DO  ~  c  —  d  cos.  a,  BD' 

=  c«  +  rf»  -  2cd  cea.  «,  2*BD  ccs.  BDC  =  b*  -  a* 

-!-  BD«.  sin.»  BDC  =  1  -  cos.«  BDC. 

If  we  put  these  yalues  in  the  aboye  condition 
and  take  a*  -^  d^—  2cd  cos.  a^e^  instead  of  simply 
COS.  a,  as  the  quantity  to  be  directly  determined, 
we  get  the  equation 

(B«D  -  KDe  -  KAtf«  +  K?^*)  y/  -  D^  f  2C<f  -  «- 
a  (BD«  -  BC«  +  C^  -  e^)x^  -  B*  f-  2Ae  -  ««, 
wherein  A  =  a«  +  *%  B  =  a«  -  A«,  C  =  c*  +  rf«, 

D  =  c«  -  ii«,  K  =  2  ^«  +  1,  and  on  squaring 
and  reducing  it  takes  the  form 

where  p  ,  .  .  u  are  known  functions  of 
a,  d,  Cf  a.  A  real  yalue  of  0,  and  so  of  «,  can  thence 
be  obtained  by  Newton's  method  of  approxima- 
tion, and  6,  7,  S  are  then  giyen  by  the  geometrical 
conditions. 

Long  as  this  exact  calculation  is,  it  is  not  really 
longer  than  that  required  by  **  M.I.C.E.'s  *  method 
of  aohition  (19041) ;  for  m  the  latter  the  magni- 
tude of  one  of  the  angles  has  first  to  be  approxi- 
matehr  determined  by  a  tentatiye  graphic  process, 
then  the  magnitude  of  another  has  to  be  approxi- 
mately found  by  a  method  of  approximation  which 
ia  long  if  a  certain  quantity  H  is  not  large  com- 
pax«d  with  another  quantity  2  A  which  may  range 
between  0  and  I,  end  then  a  series  of  nearer  ap- 
prozimations,  alternately  to  the  two  angles,  is  ^o 
be  made.  B.  E.  B. 


FBODXrOTIOSr     OF     EI.B0TBICIT7     IK 
THE  BATTBB'Z'. 

[19319.]— Thb  difficulty  which  "W.  T.  B.»» 
(19231,  p.  66,  and  19292,  p.  116)  finds  innplaining 
the  aource  of  electricity  from  a  gas-coated  plate 
arises  from  a  yery  common  cause :  it  arises  nom 
obeeiriug  without  measuring.  Whateyer  debate 
may  exist  as  to  the  theoretical  source  of  electricity, 
oontact  or  chemical,  one  thing  is  certain,  current — 
that  is,  motion  of  electricity,  can  occur  only  with 
expenditure  of  energy,  and  that  ener^  must  be 
denyed  either  from  chemical  action,  whioh  giyesup 


coated  with  a  gas  opposed  to  another  plate  con- 
iideied  neutzid,  we  haye  many  phenomena  to  con- 
sider. The  liquids  ineyitably  contain  dissolyed 
gases;  if  sulphuric  acid  is  employed,  it  is  pretty 
certain  to  contain  either  sulphurous  or  nitrous  acid : 
in  fact,  there  are  numerous  chemical  actions  possi- 
ble to  IM  set  up  under  the  conditions  created  by  an 
eleotrio  drouit  When"W.  T.  R."  says,  "The 
gas  seems  to  be  transferred,  thereby  producing 
eleotridty,"  has  he  examined  whether  tnis  is  the 
fact?  Is  the  new  coating  of  the  same  nature 
as  the  first  ?  Aboye  all,  is  it  equal  in  quan* 
tit^f  This  last  would  be  the  case,  if  it 
were  a  transfer  only,  whereas  a  chemical  action 
might  Tery  possibly  absorb  half  and  transfer  half, 
or  other  proportions.  Such  examinations  are  ex- 
trtfmelT  difficult,  because  the  action  is  so  inflni- 
teaintal.  The  oxidation  of  one-hundredth  of  a 
smin  of  hydrogen  would  maintain  a  current  for 
nonrSs  or  eyen  for  years,  which  our  instruments 
wmild  easily  make  mamfest,  and  eyen  mea- 
sure. Therefore,  the  obseryation  that  no  fresh 
efaemical  products  appear,  amounts  to  nothing.  No 
test  would  indicate  the  presence  of  products  re- 
sulting from  what  would  be  considered  a  large 
cozrent.  It  is  useless  to  attempt  to  base  theoreti- 
cal ideas  upon  infinitesimal  actions.    We  must 


work  upon  such  a  scale  as  permits  exact  measure- 
ment of  aU  the  conditions.  Till  *'  W.  T.  B."  can 
produce  a  measureable  current,  set  up  without  ac- 
companying chemical  action,  it  is  really  yety  yen- 
turesome  of  him  to  **  doubt  "  what  all  expraience 
shows,  yiz.,  that  no  current  is  eyer  produced  in  any 
battery  without  an  equiyalent  chemical  action, 
which  sets  free  energy  equivalent  to  the  olectro- 
motiye  force  deyeloped.  Sigma. 

70BMS  OF  SPECUIiA. 

[19320.1— Mb.  H.  A.  Wasskll's  letter  (pages 
66  and  07)  greatly  interests  me,  as  I  haye  myself 
been  working  in  the  same  direction,  my  idea  beine 
to  try  and  deyise  a  form  of  speculum  that  should 
be  rigid  by  reason  of  its  own  form,  and  not  by 
res  son  of  any  exteaneous  support  it  receiyes  in  the 
cell. 

Before  dealing  with  the  form  required,  I  must 
haye  a  word  on  the  usual  cell-arrangement.  Am 
I  not  right  in  considering  it  a  mistake  to  support 
the  speculum  during  grinding  and  polishing  (the 
latter  more  particularly)  in  a  different  manner 
from  that  in  which  it  will  eyentually  be  supported 
in  the  telescope  ?  It  seems  to  me  that  the  specu- 
lum ought  to  be  polished  (at  least)  in  the  idsniieal 
cell  in  ichteh  if  ia  to  be  need,  in  order  to  insure  (as 
far  as  possible)  that  it  shall  retain  the  figure  giyen 
to  it  by  the  polisher. 

Next,  we  come  to  the  question  of  the  best  form 
t")  resist  flexure.  Suppose  we  assume  the  specu- 
lum to  be  diyided  into  a  number  of  sectors— say,  a 
dozen,  then  each  of  them  will  be  nearly  triangular 
in  shape,  and  therefore  the  centre  of  grayity  of 
each  sector  will  be  nearly  at  one-third  the  radius 
from  the  outer  edge.  (Consider  the  centres  of 
grayity  to  be  connected  by  a  ring,  then  the  radius 
of  this  ring  will  be  two-thi^s  the  radius  of  the 
sector  or  of  the  speculum.    In  Fig.  1  let  H  S  be  the 
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tonn  of  deduction,  be  placed  nearer  the  edge,  also 
that  the  centres  of  grayity  of  the  assumed  sectors 
would  be  differently  plaoed  in  Figs.  1,  2,  and  3; 
but  I  only  wish  to  giye  the  simplest  idea  without 
going  into  any  nioe^,  as  the  ring  would  not  need 
to  be  mathematically  exact  in  position. 

A.  8.  I<> 


REPLIES  TO  QUERIES. 


•  m 


•^'  In  thiir  amwmrt^  Gorrupondtntt  air%  r^- 
tpect/utt^  requuted  to  imntion^  im  each  imtanecy 
th^  titU  and  numb$t  of  the  query  asked. 


section  of  the  speeulum,  then  the  position  of  this 
ring  will  be  that  marked  by  the  arrows  T  T. 
Again,  we  may  consider  each  sector  as  a  beam 
bsdanoed  at  its  centre  of  grayity,  and  tending  to 
deflect  at  each  end,  and  to  counteract  this  tendenej 
we  mast  introduce  the  stifFening-rib,  as  in  a 
bracket  or  corbel.  We  thus  arriye  at  a  speculum 
of  this  form  (see  Fig.  2),  where  the  speculum  is 
shaded  by  oblique  lines  and  the  braskets  by  yer- 
ticaloncs,  TT  being,  as  before,  the  snpportiiig- 
ring.  As  a  final  step,  we  may  assume  the  Dimokets 
to  become  so  numerous  that  they  are  continuous 
round  the  speculum ;  the  latter  then  assumes  the 
form  of  Fig.  8,  which  is  that  suggested  as  the 
stifPest  obtainable  with  a  giyen  weight  of  material. 

If  made  of  glass,  the  speculum  might,  I  sufipose, 
be  ^a«^  of  this  form;  but  if  of  metal,  I  think  it 
woud  be  necessary  to  cast  the  speculum  of  equal 
thickness,  and  to  solder  on  the  extra  backing,  so  as 
to  ayoid  the  porosity  which  (I  am  informed  by 
"  A.  J.  S.")  always  shows  itself  in  such  oases  if  t^e 
back  differs  much  in  section  from  the  face.  I  haye 
obseryed  the  same  thing  in  cast-iron  work,  such  as 
in  pipes  with  bands  cast  on  them.  Whether  the 
form  of  speculum  now  proposed  should  rest  con- 
tinuously on  this  ring,  or  whether  the  latter  should 
itself  be  cut  away  so  as  to  leaye  merely^  a  certain 
number  of  equidistant  points  of  support,  is  a  matter 
for  trial  rather  than  theory.  My  letter  is  too  long 
to  allow  me  to  touch  on  the  effect  of  edge  support 
(as  when  telescope  body  is  horizontal,  or  approach*- 
ing  that  position),  but  I  hope  to  refer  to  this  in 
another  letter. 

To  saye  myself  from  criticism,  I  suppose  I 
ought  to  say  that  the  ring  might,  under  another 


[44266.]— Kites  (XT.  a)— The  principles  inyoWed 
in  the  flight  of  the  paper  kite  were  the  subject  of 
iuyestigation  by  the  mathematician  Eulor,  who 
published  his  inyestigations  in  a  memoir  inserted 
m  the  Transactions  of  Uie  Academy  of  Berlin  for 
the  year  1756.  The  subject  inyolyes  seyeral  ques- 
tions, which  for  the  most  part  cannot  be  treated 
without  the  aid  of  the  higher  analysis ;  suffice  it 
for  the  present  to  state,  that  the  angle  which  the 
face  of  the  kite  must  make  with  the  wind,  sup- 
posing that  to  be  blowing  horizontally,  in  order 
that  it  shall  rise  with  the  greatest  facility,  must 
be  54**  44' .  M.  Euler  also  found,  from  his  calnula^ 
tions,  tiiat  the  tail  contributed  essentially  to  the 
eleyation  of  the  kite.  There  are  some  chapters  on 
the  subject  of  the  construction  of  kites  in  Cassell*6 
*<  Popular  Becreator,"  Parts  4  and  5,  which  might 
afford  **  Yentosus  "  some  of  the  information  he  re- 
quires. A  kite  may  be  made  of  almost  any  form 
proyided  it  be  made  to  balance,  that  is,  not  only  of 
equal  weight  on  each  side  of  the  points  to  whiek 
the  cord  is  attached,  but  also  to  haye  an  equal  ares 
of  surface.  ChixM  is  the  great  land  of  kites ;  they 
are  a  source  of  great  interest  to  that  ingenious 
people,  who  haye  (I  haye  somewhere  read)  a  sort 
of  kite-flyin?  festival,  when  the  sky  will  be  peopled 
with  all  mai4.i«'r  of  stnuoge  forms  of  animab,  men, 
birds,  fish,  draguns,  &c.,  for  a  Chinaman  will  make 
a  kite  of  any  form,  and  haying  made  it,  will  make 
it  fiy.  I  recollect  a  friend  making  a  kite  many 
years  ago,  of  hexagonal  form,  about  6ft.  across, 
which  flew  remarkably  welL  As  good  a  form  as 
any,  and  perhaps  as  conyenient  for  taking  to  the- 
scene  of  operatioa,  is  made  by  taking  two  light 
strips  of  wood,  of  lengths  in  the  proportion  of 
about  10  to  7,  piyot  the  shorter  in  its  centre  to  the- 
longer  one  at  a  distance  slightly  more  than  half  the 
length  of  the  shorter  from  one  end  of  the  longer ; 
the  short  lath  turning  round  on  the  long  one^  the 
calico  eoyering  rolled  round  them  makes  ue  kite  in 
a  conyenient  form  for  carriage.  The  calico  is  at- 
tached permanently  at  the  head  and  foot  of  the- 
kite,  and  at  the  extremities  of  the  cross  lath  by 
tapes  to  tie  and  untie.  As  to  practical  uses,  kites- 
haye  been  employed  to  lead  a  line  oyer  otherwise 
inaccessible  plaoss,  to  ships  in  distress,  oyer  the 
tops  of  high  buildings,  &c  Pompey's  Pillar  wa» 
once  ascended  by  a  party  <4  sailors  by  help  of  a 
kite,  and  I  belieye  the  yane  on  the  spire  of  Salis- 
buiy  Cathedral  was  once  reached inlike  manner,  and 
repaired.  A  kite  in  the  form  of  a  hawk  is  sometimes 
employed  by  sportsmen  when  birds  are  too  wild  to 
be  approached  ;  they  will  not  take  wing  while  it  is 
hoyermg  oyer  them.  Eyeryone  has  read  of  Ben- 
jamin Aanklin  and  his  electric  kite. — W.  W. 

[44460.]— Ecsema.— I  would  yezr  strongly  re- 
commend hydropathic  treatment  for  this  com- 
plaint. I  haye  been  a  sufferer  from  it  from  child- 
hood, and  got  Uttle  permanent  relief  till  about  ten 
years  since,  when  almost  as  bad  as  I  could  be* 
with  my  face  in  a  perfectly  frightful  state,  I  plaoed 
myself  under  hydropathic  treatment  at  ICaUoek. 
As  mine  was  so  seyere  a  case  it  took  some  time  to^ 
put  right,  but  in  four  months  I  left  perfectly  free 
from  the  disease.  I  haye  had  seyeral  relapse*  sinoe 
—indeed,  I  do  not  think  it  likely  anything  will  get 
the  tendency  to  the  disease  out  of  the  system,  but  I 
find  a  few  yaponr- baths  taken  at  home,  without 
much  trouble,  ward  off  or  cure  an  attack.  In  the 
winter  of  1870-80, 1  had  a  seyere  attack  in  both 
arms,  but  the  yapour-baths  soon  began  to  take 
effect,  and  in  a  yery  short  time  I  was  all  right 
again.  If  **  An  Old  Sufferer  *'  will  adyertise  his 
address,  I  shall  haye  pleasure  in  sending  parti- 
culars of  the  simple  arrangements  I  haye  for  getting 
a  yapour-bath  at  home  without  special  apparatus. 
— T.  W.  W. 

[44493.]— STominal  Horse-Power.— Does  not 
"  j^tiimeticid  Ignoramus  "  see  that  I  cannot  giye 
the  definite  meaning  of  N.H.P.  inside  the  shops- 
without  being  acquainted  with  the  special  rule 
worked  to;  and  1  assure  him  I  haye  not  that 
knowledge  of  the  trade.  The  so- called  Admiralty 
rule  is  to  multiply  the  square  of  the  diameter  in 
inches  by  the  yelocity  in  feet  per  minute,  diyide 
by  6,000,  and  the  product  is  N.H.P. ;  but,  as  I 
said,  it  18  utterly  useless,  and  is  not  used  by 
engineers.  The  construction  of  an  engine  does 
inAft  all  the  difference  in  the  worid.  For  instance, 
in  the  case  in  question— a  spinning-mill— it  is  <n 
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the  first  imporiance  that  tha  engins  aboutd  raa 
vltb  the  utmoat  steadiucss,  the  goTernar  being 
eeDBitiTR  enougli  to  keep  it  dowa  to  one  r«gu1[ic 

Cce.  I  think  Iho  querist  will  find  a  beam-eugina 
■t  !Ldaptad  (o[  the  work,  or  a  horizontal  with 
hfayy  flywhml  and  Corliss  valves— not  one  of  thoBe 
vetlicata,  vhich  are  ficelleatl;  adapted  (or  con- 
tractor's woilt.— Saul  llYMEi. 

MIGOO.]— HantHinan  and  Cait  Steel  (IT.aO 
— Tho  tolloiriag  it  tha  story  of  hovr  tbu  iaventoc'i 
aaccet  was  stolen ; —About  Iha  year  1770  a  Inrue 
mAQufaotorr  of  this  peculiar  atcol  vai  oitiblishetl 
at  AtterclitTi-.  The  proems  was  wtappad  iu  secre«y 
by  every  roeans  which  the  mventor  could  com- 
mand. None  but  workmen  of  credit  and  character 
vara  employed,  and  thay  were  torbiitden  to  dU- 
cloae  the  sacrata  of  the  pioceea  by  tj>  striugent  form 
<tt  oath.  At  last  Huntsman's  secret  was  stolen  in 
the  foUaving  manner:— One  night  in  winter  a 
-traveller,  to  whom  tha  dasiro  of  placing  himself 
close  to  a  roariuff  flro  seemed  a  reoaonabla  request, 
knocked  at  tho  door  ol  tha  factory.    A  wotkinaD 

Eteaentad  bimsetf,  whom  tbe  wayfarer  addressed 
umbly,  begged  admiiaion.  "  No  admission  here, 
oicopt  on  business."  was  the  reply;  but  □□  acau- 
oing  him  over,  and  dtsoovaring  nothing  suspicious 
about  him,  granted  the  request,  and  lot  him  in. 
Feigning  to  tie  worn  ont  with  cold  and  fatigue,  tha 
wajfuer  aanlc  upon  tba  floor,  end  soon  appeared 
-    '  ■>  sleep.     To  sleep,  howi  "    ' 


through  the  entire  process,  which  of  courae  was 
easily  lemembered,  and  poor  Mr.  Huntsman's 
eociat  wai  do  more. — J  ace. 

[M6U.]— Slrt-Btaina  In  Wood.  —  It  cionot 
be  done.  You  cui  try  wnshing  with  chloride  of 
lime  eolation  and  a  small  bruah,  but  it  is  doubtful 
if  you  will  suooeed. — T.  F. 

[1461G.]— Homo  Binding.— Moat  probably  the 
statement  ia  only  a  puff— Mpaclally  as  it  is  eaid 
that  each  numbar  can  be  added  in  a  momant,  aad 
that  "  no  back  is  needed."— J.  T,  M, 

L41618]-ShelltaK  Wheat.— T  believe  itumn 
tbiough  rollers  which  j  ust  crack  the  shell.  The 
proceia  ia  tomewhat  aimilu  to  that  adopted  in  the 
caie  of  pearl  barley.— Odebhof. 

[44620.]-UftliiK  Koohlne.— "  Coontry  JliU- 
irngbt"  will  find  it  advantageoas  to  give  hia 
aievei  a  combined  movement — that  is,  sharp  move' 
mant  lensthwiae  with  a  slower  ahifC  sidewaTS.— 
T.P. 

[41626.]— Stalslns'  WUte  Fine  Floora.- 
""  "  "  Pumishinp  Salesman  "  kindly  moke  hii 
a  paii^a  32  a  littla  more  definite  by  sayinj 

!._  ,.  m  _.  >. mber  "  is  to  bo  rubbe 

Also  what  "  stiffing 


ua.  built  bythe  Vulcan  Foundry  Company,  1872. 

A  Dbiveb. 

[14601.]— Faulty   Oommon    Pawp.— I   read 

lur  paper  regularly,  hut  iievi^r  venture  to  answer 
,  leriss  onlesB  I  know  tha  odvine  I  hare  to  olfer  ia 
sound.  I  shall  not  argue  with  "  Working  Tom  " 
a*  to  the  usetulneu  of  nu  uii-veaao!,  but  merely 
tell  him  that  I  have  cured  several  caaea  exactly  like 
his  by  ordering  tbe  uaa  of  auch  vessels,  and  one,  no 
longer  ago  than  Isit  week.     Of  courae,  a  paction  of 

lae  unless  it  were  so.  Hia  a»ortion  that  a  good 
luction-pump  will  draw  eaaily  27ft.  may  baaocepled 
vith  a  Dmin  of  salt.  A  stnKJo  reciprocating  pump, 
it  that  height,  requires  to  be  worked  very  slowly 
md  carefully.  If  a  quick  stroke  is  given,  the  re- 
mit is  a  jerk  and  a  smaller  quantity  of  water  than 
s  due  to  tbe  stroke.  I  should  acidantly  be  wait- 
ing yoar  space  by  offering  him  further  arguments 
aa  to  my  aimila  of  the  iron  or  wood  tod.— W. 
WiiTT. 

[44038.1— Novelty.— I  am  eiceedingl;  obliged 

I  F.  H.  Wenham  for  hia  information  on  tbe  sub- 
ject of  tuning  steam -whiatles.  "Suslight"  pre- 
mised nie,  on  page  47  of  oar  present  volume,  that 
if  I  would  decide  ai  to  the  number  of  wbiatles  or 
pipsa,  be  nould  put  me  in  the  way  of  carrying  out 
the  necesnry  arraugemeata.  Will  "  Saulight  " 
kindly  fulfil  his  promise,  and  oblige  f— O.  Fbt2b, 
"wansea. 

[14724.]— Heatlntc  Ballway  Oarriag'ea  with 
LoQtate  at  Soda.- In  reply  to  "  Old  Meohsnic," 
tbe  following,  translated  from  II  GioruaU  iM 
"'      I  Cicilt,    of  December,  1880,  may  be  useful. 

,  in  tor  heating  railway  csrriages  with  acetate 
ol  eoda,  invented  by  Ur.  A.  Ancelin.  is  now  being 

'  "  on  the  railway  from  Paris  to  Hix*re,  and  an 
between  Orleans  to  Chalons,  This  ayatem  ia 
based  upou  the  fact  that  aolid  bodies,  in  pauins  to 
1  liquid  atate,  absorb  an  amouut  of  heat  vrhidi  is 
reodated  latent  aa  the  body  is  dissolved,  and  on 
livening  the  procesi  and  passing  back  to  a  solid 
itate  this  heat  is  rendered  sensible  The  oryitalUaed 
acetate  of  soda,  CH'D'NaO  -I-  GHO  melts  at  a 
temperature  of  o9*  cent.  (I3ii°  Fah.),  with  an  ei- 
ponditare  of  about  94  oalories,  as  shown  by  follow- 
ing formula:- 

;  =    (160  +  0  [C  -  c) 

=  temperature  at  melting  point. 
C  -  specific  heat  of  acetate  soda  in  its  liquid  state, 
c  =      „         „  „  „  aolid  state. 

A  foot-warmer  ot  tbe  capacity  of  llhtreB(2-42 
gallons)  would  contain  about   IS  kjloea.    1331b.)  of 


Would  "Fumishlne  Salesman"  kindly  moke 
reply  on  pai;e  22  a  little  more  definite  by  saying 
what  the  "  bit  ot  brown  umber  "  is  to  ba  rubbed 

into,  the  floor  or  tho  i '     — "       " 

with  polishEc's  glaze 

[^^4628.]— Sarkinr  Facer  without  Ink. 
This  querist  requires  something  like  Bain's  chemi- 
„,  , ^    _  j.__^_,(j^„  „,  ^y.^   ,__  _-..  =_. 

-E.  Q.  M. 
[44643.1-  ScaTenrlne  Haohlnea. — There 

Elenty    of   rood -sweeping   macbinoa    in    oso   _ 
ondon.    They  have  a  revolving   brusb.  which 

dehvara  the  mud,  dust,  &c.,  into  a  t '-•'--■-- 

emptied  bere  and  there  for  the  heavy 
»way.-^.  M. 

[44660.]— OrgBn-BeUov*.— Cot  out  the  ribs 
in  paper,  and  jou  will  soon  ate  — "-*  -•■ —  "•— 
ought  to  be.    The  tinea  ahowing  tl 
■bonld  diverge.    Shown  many  tim 


The  best  angle  for  Utitude  of  London  ia  37'.— Oi 
Who  Loom  ra  the  ImiioBa. 

[41631.]- Watemroaf  Cloth.— In  thia  case  it 
is  moat  likely  the  cloth  was  prepared  by  one  of 
the  proeeases  the  piiociple  of  which  conaials  iu 
mbbmg  the  wrong  side  of  the  doth  with  a  anb- 
-" Buoh  H  beeaewai,  -'■'■- 

The~a 

able  on  account  ot  the  smell  when  wetted.— J.  O. 
[44640.j-81i!e  for  Orance  Lead.— It  would 
be  interesting  if  "  L.  E.  J."  would  say  what  be 
means.  Size  of  all  kinds  is  simply  gelatine,  and 
he  can  surely  try  whether  isinglass,  glue,  pareh- 
nieut,  or  tbe  so-called  patent  size  answers  bast. 
He  might  add  a  little  bichrociate  ot  potash  with 


acetate  of  soda,  and  supposing  Its  inilial  tempera' 

ha  80°  cent.  (176°  Psh.T  or  that  of  the  ordi- 

..3t-watorhealer,  in  cooling  from  Sff"  to  60' 

(176"  to  140°  Fah.)  gives 225  calories. 

Latsntheat   1,410       „ 

Further  in  cooline  from  6U°  to  40' 

cent.  (140=  to  104°) 90        „ 

1,731  caloriaa. 
An  ordinary  foot-w 
vith  water  at  80''  can 
40=  cent.  (104'  F.)  woul'd  only  give' 440  calorie^ 

about  j   ot  that  filled  with  acetate  of  aoda,  i 

this  theory  is  confirmed  in  practice.  The  ordinary 
teot-warmera  for  railway  carriagea  require  to  be 
refilled  every  2)  hours,  whilat  those  eontalning  the 
acetate  of  aoda  would  not  require  ohangiDg  oftonar 
than  every  10  houia,  and  bBsides  creating  less  dis- 
turbance to  railway  travellers,  baa  the  wlvantage 
of  making  a  cDniiderablo  saving  in  tho  labour  re- 
quired. An  economy  in  fuel  alio  would  be  effected, 
aa  ordinary  foot-watmers,  after  being  removed 
from  the  carriages,  and  before  they  can  be  refilled 
with  hot  water,  generally  remain  exposed  to  tbe 
air,  and  tba  temperature  ia  further  reduced  to  ID" 
cent.  (60"  Fahr.)  To  heat  thtm  to  90o  cent.  (194° 
Fohr.),  80  calonea  are  required  per  litre,  of  which 
only  40— viz.,  from  Hff*  to40°,  are  utilised  for  heat- 
ing the  carriage,  so  that  to: 
of  11  litres,  1,J60  calories  are  lost  and  1,760  only 
are  available.  On  tbe  other  band,  by  usingocetate 
of  soda,  a  toot-warmer  oontaining  l.'i  kilogs.  ot 
heat  substance  at  a  temperature  ot  10"  cent  (60° 
Fahr.)  would  require — 
From:  10'  to  40°  cent.  (50' to  1  Or 

Fohr.)  -  30  x   0-32  x  15  =   144  caloriei 


advantage.— T.  J.  M. 

[44672.]- Uldland  Ensinea.— To  "Ubteob.' 

p.  95.  Engines  5  and  21  are  doable-frame^  c_ 
what  we  call  the  S90  design.  No,  610  was  built  by 
Sharp,  Stewart,  and  Co.,  1867,  not  by  Kitaon.  No. 
444  IS  a  straight- framed  gooda  engine,  buili  to 
1860.  No,  770  was  built  by  Di;ba  and  Do.,  1870, 
and  ia  a  goods  engine.  No.  920  is  the  same  class 
and  maker,  bat  built  in  1871.    N^.  9M  is  the  same 


t.  (104"  ■ 


U<f 


Fahr.)    -  20  >.   ....  ,, 

Heat  expended  tor  melting  (latent)..   1,410 
From  60V  (q  95=  jhqq  t(,l9i"  Fohr.) 
-30  X  0'7S  X  15  ,      337 

Total 1,987  calories 

Of  which  only  141  in  cooling  froi 

11.H nn.  .-  on,  pj  256  calories,  would  not  bi 

~  """   "  ater  on  the  ordinary 

.  _., whilat  heat  by  acetate 

t  soda  only  1,987.    The  melted  acetate  of  soda  is 
introduced  into  the  warmers  at  a  lomperati 
100^  cent.  (212°  Fahr.),  and  is  then  closed  her 

cally,  and  to   be  reheated  ouly  reqnirea  to  hi. 

maried  in  a  bath  of  boiling  water  tor  about  Ij 


:.    I  undentaiid  thit  a  trial  on  ^lugeieale 
be  made  this  winter  on  B>ime    iweiineain 
Northern  Italy.— F.  Le  Ne\-b  FostEb. 

[44730.]— Elect ro-Kairnet.- An  eleetro-mag- 
it  to  pull  lOlb.  uciiataucool  lin.  will  have  to  be  a 
-.rang  one — the  distance  ia  great ;  tor  inataaee,  a& 
electro -magnet  to  pall  lOIh.  at  lin.  will  pull  etOlb. 
For  this  you  would  require  an  electro- magnst 
havinga  l(in.  core.  20in,  lung,  bent  into  a  botsa- 
-"--le,  and  having  24  layers  on  each  laB  of  No.  20 
k  or  cotton -covered  wire;  the  length  of  aad 
layer  should  be  Giu.  With  this  magnet  and  Ihn* 
quart  Bnuten  cells,  you  will  do  what  you  wisk 
easily.— W.  J.  LASOiarEE. 

i 44734.]— lecture  Ezperlmenta.- Oat  the 
tttensity  Coil,"  written  by  "  Dyec  "  ;  this  eoits 
Is,,  and  contains  a  lot  of  eiperimeata  that  may  ba 
eanly  performed.  Then  you  should  get  a  recent 
edition  of  Lardner's  "  Eleutri city  and  Uagaetiim." 
The  descriptions  in  Lirdnet's  are,  very  eaaily  fol> 
lowed.— W.  J.   LA>rCA9TEB. 

738.]— Exhibltinsr  Pbotoa.— To  "SuK- 
r.'— You  can  utilise  your  present  caie  if  yo« 
r  the  plan  I  now  priipose.  Aoroaa  ttaecaott* 
you  would  require  a  wood  roller  of  such  a  size  that 
either  four  or  six  flats  can  be  formed  on  it.  ai 
shown  in  the  aketch.    These  must  ba  the  width  at 


tbe  pictores,  and  the  views  must  be  cut  to  one 
standard  size.  Cut  oat  as  many  pieces  of  card- 
board as  you  have  views,  and  carefully  paste  a 
view  on  each.  Xext  get  a  band  ot  linen,  the 
length  to  paaa  round  lx>th  the  roller  A  and  the  two 
bottom  ones,  also  allowing  it  to  hang,  as  shown. 
very  loosely.  The  band  then  will  be  wound  round 
by  the  roller  holding  the  band  by  the  cardboards, 
resting  on  the  fiats.  So  far,  you  will  need  littk 
expense.  Next  comes  the  question  of  the  lensea. 
To  set  anything  like  a  good  eSect  you  will  need 
good  lenaea,  sind  thaae  should  be  the  regulat 
achromatics,  and  carried  in  mounts  similar  to  an 
opera -glass,  B.  If  that  be  too  eipensive,  then  they 
may  be  mounted  in  aa  interior  way  by  a  sort  at 
drawer  arrangement.  The  roller  raoit  be  of 
auch  a  size  that  the  views  must  be  abont 
6iu.  from  lenses,  as  that  ia  the  standard 
distance  ot  the  focal  length  ol  the  raqoirei 
lacses.  You  vrill,  if  you  wiih  to  allow  sii 
persons  to  look  on  at  the  time,  require 
ax  distinct  bands  and  seta  of  lenses,  and  the  bands 
and  leases  must  be  so  arranged  that  each  set  d 
lenses  baa  its  own  band  ot  views.  Tbe  aehromatle 
tenses  can  be  bought  cheaply  enough.  Small  ones 
can  be  got  at  about  3s.  61I.  per  pair  by  baying  from 
the  makers  direct  on  tha  Continent :  and  if  it 
would  be  of  any  help  to  you,  I  would  bo  ver; 
happy  to  put  yon  in  tbe  way  of  obtaining  them. — 
SuNTJoar. 

[44739.]- Vernier.— Full  inatmolions  to  make 
a  vernier,  and  how  to  read  it.  would  oecupv  a 
great  deal  of  apace,  and  it  ia  doubtful  it  they 
would  prove  intelligible  to  one  who  had  no  know- 
lodge  of  the  aubject,  -T.B-"  will  find  all  the 
information  he  wonts  m  "  Heather  on  Hathemati* 
oal  InatruaientB,"  published  in  Weale's  seriet, 
to  be  had  for  la.  from  any  bookseller. — X. 

[44741.]- The  Snn'a  Longitude.— Ur.  Hef 
schel  having  given  me  the  clue,  I  notice— what  I 
ought  to  have  seen  before— that  the  Son's  latitnd* 
depends  upon  the  position  of  the  Moon,  and  then- 
fore  that  any  irregularity  of  longitude  would  pro- 
bably arise  from  tha  same  cause.  I  am  inclioM  to 
think  that  ■'  A  Fellow  of  the  Royal  Astronomical 
Sooiely  "  was  indulging  in  a  little  mild  chaff  at  my 
ignoranoe.  Wall,  we  old  sailors  have  soTnetimea 
hod  our  laugh  at  the  attronomera.  I  remember, 
between  forty  and  fifty  years  ago,  being  in  a  Sag- 
ship  on  her  way  to  a  distant  station.  Oa  her 
stopping  at  a  southern  port,  where  was  a  famoos 
observatory,  our  navigating  officers  visited  the 
astronomer,  when  tha  conversation  naturallT 
ling  the  longitude  at  sea.     A 

„      Marlire  remarked,  "Ah,  "1^;^ 

—  take  the  mean  of  a  hundred  lauars':"  Voa 
may  ba  sure  that  the  hundred  lanan  nflorded  a 
standing  joke  for  many  a  day.  I  am  stilt  par- 
plezed  at  the  discrepascy  between  the  Sun's  longi- 


tumed  npon  ascerl 


i4;-t,  i«8i, 
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Uinanae.  and  that  from  thsperi- 
■  glTen  bTDr.'B»ll  mi  all  other  writera 
noiDT.  No  perturbatioa  would  aceoant 
3.  K. 

.]  — Valutlnr  on  Terra-Cotta. —To 
lul-colouts  DQ  the  led  or  Leukoa  (cieanij) 
'ter  iketcbing  the  deilgo  in  penail,  u  ou 

lour  like  fl&ke-while.  but  uae  KoberaOD'n 

in  place  of  much  turpentine.  Lay  thia  on 
iek,  and  let  it  iliy  for  BOmehoun:  then 

fluirh  with  Ibe  colours  Dwdeii,  without 
)  white,  but  «(ill  une  Robenan'a  medium. 
iiit«  Atj  and  fiDiahed  apply  a  Bliabt  coat  of 
al  Tarnish.  Sable  bruibei  are  Iwst.  When 
',  any  ptncil-mnrki  can  be  rubbed  out  with 
>ber.     II  wauled  to   remove  any   epots  oF 

mietalces.  spiiiti  o(  turpenline  will  do  this. 
■■■  (black)  ware  the  painting  is  to  be 
exactly  aa  painting  on  canvaa,  aud  neeili, 
e,  no  eiplauatian,  erery  atroke  of  the 
Sitiing  perfectly.  Spota  of  paint  or  mia- 
ul be  rubbed  off  with  a  piece  of  wool 
:  aa  the  colonii  are  moial.  To  paint 
tioa  eoloon  on  the   red   or  Lenkos  for 

Dae  uuder^lue  eoloura,  and  proceed 
:iitinK  on  bucoit  china.  Oa  eDamoUed 
tta  lor  firing,  uae  luiderglaze  eoloura, 
i>eeed  ai  in  oidinary  china  paiutin^. 
Uelaa  (block)  china  colours  ate  not  appb- 
m  the  black  colour  does  not  Bland  firing, 
p  black  enamel  is  a  charming  novelty  tor 
on  with  china  colours.     The  uaiag  of  china 

if   the  deaign,  and   which  reqoirea  t 
~in  "  in  a  proper  furnace,  ii,  of  the 
le  moat  "laating."   at  the  aame  tim 
penoTe.    There  wia  an  article  on  t< 
are  in  a  recent  number  (1  forget  which)  of 
Ifratrd  Carptiilrr  and  Builder  which  might 
Kreating   to    "J."    to   read.    Terra-coCtr 
inmt  or  baked  clay,  and  the  art  of  using  i 
tivalod  at  Borne  m  the  time  of  the  kiu^i 
Br,  Mcaaic  hiatory  givea  uB  inatancea  of  it 
ion :   in  China  the  potteriea  have  existed 
'  2,0DO  yeara,  and  in  tho  Eg}-ptian  aai 
tid  the  Asayrian  tablets  we  have  proof  ' 
ears  before  Christ   terra-cotta  was  n 
h,  aa  would  be  sappoaed  at  that  nm 
the  art  of  painting  on  it  in  oil,  china, 
dlours,  was  not  known. — JI*BOUEarTE. 


niction  to  least  possible  unit, 

Phe  better  way  (or  yon  to  huig  wheel 

vo  steel  pivota  screwed  through  ring,  and 

i  into  two  connterauqk  hole*  in  centrea  of 

d  of  aile.     This  will  redace   friction 

md  yoQ  will  find  the  gyroaoope  apin  r 

iian  it  does  now  with  ooae  bsaringa.- 


3.}— Fanre'a  Oondeaaor.— You  cannot 
a%B  this  condenser  ;  but  by  a  little  practice 
I  aoon  find  bow  to  tell  when  it  ia  charged 
;  then  (or  dividing  the    cummt  you  can 

the  platse  into  sectiona,  and  h»ve  a  shunt ; 
I  don  t  suppose  you  are  going  to  light  half 
at  a  dozen  hirapB  from  ono  condenaor. 
ore,  at  preaent,  has  dons  but  little  iu  light> 
*aa  altogether  diaappointed  with  it  in  Faija, 
wring  and  raading  >o  much  of  the  million 
undi.— W.  J.  LaNCAfflBU. 
S.]— Feed -Water  Heatsr.— To  "  SoH- 
* — Many  thaoke  for  replying  to  my  query 
isg  the  above,  and  forward  farther  par- 
t  as  follows :  We  use  a  pair  of  vertical 
fitted  with  Field's  lubea  ;  diatance  from 
to  boilen,  2.5ft.:  eihauBt-pipe  at  present 
id,  with  a  Btraigbt  run  of   about  ISft.  to 

We  have  a  apace  of  about  5  aq.  ft.  at  dia- 
ftar  boilers,  and  plenty  al  head  room.  If 
a  recommend  a  beater  o(  the  uinnlar  (orm, 
«1  one  wanld  auit  us  beat,  aa  apace  ia  valu- 
fhe  part  wa  wish  to  heat  with  cihaost, 
laving  heater,  ia  within  a  law  feet  of  boilers, 
loor  above.— &IOUB. 

7.]— TeleMoplcal.-— If  your  power  of 
M  a  good  clear  disc  when  uaed  on  a  fint- 
nde  star,  then  the  o.g.  ia  not  bad,  but  if 
a  a  trace  of  the  irradiation  only  in  a  leaaer 

then  the  o.g.  is  in  fault.  The  o.g.  should 
10  easily.  It  iadifficnlt  to  tell  what  a  lens 
t  seeing  it  -  U  I  had  it  hare  (or  five  minute 
1  tell  yoD  all  about  it.  As  to  the  circles, 
ive  the  information  you  aak  for,  I  have  i 
before  yon  want  it.  Also  I  ahall  fully  d( 
various  forma  of  stands.  The  wires  on 
later  diaphragm  ahonld  be  all  aoldered  U 
;  firat  drill  aa  many  small  hotea  in  (t 
■cm  on  each  side  aa  you  require  wires,  takis 
diill  them  true,  then  put  oue  end  of  eac 


[11780.]  — SteroosooDO. —  You  can  make  a 
.ereoaeopo  to  fold  up  and  go  into  your  pocket. 
The  baie-board  ehould  be  iia.  wide  at  one  end, 
Bin.  wide  at  tbe  other,  and  Tin.  long  ;  to  the  laiger 
end  binge  another  board  to  carry  the  stereo  aiiJei, 
__j  *„  Ji —  ^.._...-  -_j  !.:.,««  .  !»«.»  carrying  the 
base- board, 
use.— W,  J. 


the  narrow  end 
,  a  am  all  handle, 
will  enable  it  to  be  I 
Lascasteb. 

[41791.]— Indaotlon  CoU.— The  insulation  will 
determine  the  quality  of  the  coil ;  the  better  the 
; — ._.:._  .i_  i^nggr  [[,8  lecoiidary  apark,  and  vice 
111  should  give  a,  good  thick  (in. 
apark  if  well  inaulateci.    If  the  insulation  is  bad, 

--•-'  remedy  it  by  taking  off  any  cover  you 

forit,  and  iMckiug  the  whole  of  primary 
and  seeondary  in  melted  paraffin  in  the  oven  for  a 
'  ly ;  then  the  probability  is  it  would  give  a  longar 
id  better  apark  than  now.— W.  J.  La-ioaatkb. 
[H803.]-Flre8Tate  for  Lancaahtre  Boiler. 
For  a  two-fiued  boiler  '22ft.  fay  Gfl.,  I  should  not 
length  of  firebars  than  ICi,  and  not 
■-  firebars  will  do  verv  well  in 
long,  so  you  will  have  no 
.eed  for  two  lengths.  The  dead-plate  sbonld  be 
lOin.  wide,  and  abculd  rest  on  angle-iron  brackets 
nside  the  Sue ;  it  your  fines  have  no  bracketa,  you 
ly,  four  Jin.   sat^rews  in,  aod  let  ''"" 


i.-«?.' 


isite  side,  draw  all 


It  than  .^ft.  6in.    Firebars  n 


will  do 


}  with 


dead-plate  rest  on  tbem.    Tbe  back-bear* 

of  IJin.  square  iron,  cither  oait 
should  rest  on  bracketa  bolted 
inside  tlie  fine :  room  must  be  left  for  eipanaioii  in 
bearer,    aa  well  aa  in    the   firebars.      Itia  a 
roprehanaible  practiw  10  allow  this  bearei 
on  the  flue,  as  they  are  apt  to  arch  up  « 
expausiou  if  tbey  do  not  damage  the  fiue.    I  hi 
known    fiaoa  damaged    throueh    having  middle- 
hearers  wedged  across  them.     Top  ol    dead-plate 
should  be  2iii.  below  eeutie  of  fiue.  and  4ft.  bars 
'  >uldfaU  2in.  at    bock    end.     "Sunlight"  haa 
en  dimensions  for  a  grate  suitable  for  a  boiler 
30Ii  by  7ft.  Gin. —such,  at  any  rate,  ifl  the  usual 
practice  hare  in  Lanoa^hire.     In  a  2Ct.  flue,    you 
could  not  keep  a  7ft.  ^ate  covered  with  fuel  at  the 
back-end.  and  thus  you  would  have  a  current  of 
passing  into  the  fiues  through  the  bars 
cooling  the  fiues.  thus  wastiug  fuel  or  diminiahing 
the  evaporative  power  of  the  boiler. — Set. 

[41807.]— Lightlng.-One  B;riea  o(  lights  in  a 
ngroom  ia  not  auflicient,  eapedally  aa  the  lights 
arc  ao  low.     Tbe  better  plan  would  be  to  roiaa  the 

Kdant  a  couple  of  feet.  Get  six  of  Sugg's  No.  G 
uera,  and  arrange  a  refieotor  inside  each  light. 
so  that  the  reflection  can  be  carried  to  each  end  of 
the  room  :  Gin.  reflector*  would  anawer  every  pur- 
poee.  Tlieyahoold  be  a  little  nearer  to  jet  than 
their  fecna  to  get  heat  oSeit.- W.  J.  LancaITBB. 

[11809.]- Eleotrlolty.- Year   idea,   suitpoaing 

it  leaaible,  would  be  a  good  one  :  as  it  is,  '" ' 

abaoliita  impoiaibitity.  The  time  may  con 
something  of  tbe  kind  might  he  attempted, 
not  yet,  and  the  only  method  o(  using  u^ 
power  at  present  viiible  to  me  is  to  have  a  weight 
for  the  wind  to  raise  the  height  of  the  house. 
This  may  be  bo  heavy  that  it  would  take  all  day 
tor  the  wind  to  ratae  it,  then  at  night  it  could  run 
down  and  drive  a  motor ;  but  even  thia  ponderous 
oSair  would  have  ila  difEoulties,  not  at  all  eB.ai!y 
overoome,  and  the  power  ao  obtained  would  M 
trivial  compared  to  the  work  of  a  gti-eogioe  of 
even  one  horae-power. — W.  J.  LlnoiBTBR. 

[41831.]  —  Btrenglh  of  BoUer-PUtoa.- 
The  (allowing  ia  tbe  formula  for  cylindrical 
bcilen:- T  =:  ^  T,  thickneaa  of  platas  in  inches ; 

P  presaura  per  square  inch  in  Iba.  ; 
diameter  of  boiler  in  inchea :  K  tenaile  atrength 
material  given  in  Moleiworth's  pocket-bcMk  as 
follows  :-Far  best  Yorkshirs plates— 7,800,  6,200. 
For  best  Stiffordahiro  platea— 6,200,  6,000.  For 
ordinary  platea—S.TOO,  3,000.  The  larger  Q^rea 
are  for  double  riveting,  and  the  smaller  tor  aingte. 
For  new  boilera,  Wilaon  glvea  6  as  a  factor  of  safety, 
and  for  old  onea  G  or  8.  6  is  the  number  used  m 
the  above  strengths.- C.  E. 

[14832.]- HeattnK  Small  Oresehonae.— I 
hare  jnstoome  acrose  a  deacription  of  a  new  holer, 
which  promiasa  to  he  of  considerable  value  to 
amateur  florista,  and  I  therefore  aak  for  apace  in 
your  colunma  to  bring  it  under  the  notice  of  your 
rradera.  It  is  made  by  those  well-known  hot- 
water  engineers,  the  Messrs,  Messenger,  o(  Lough- 
borough. The  advantages  claimed  aro  that  nc 
beat  ia  wasted,  the  boiler  atanding  in  the  house, 
the  whole  of  the  heat  frsm  the  boiler  itself  ii 
utilised;  economy  both  in  first  coat  and  main- 
being  no  brick  aetting  or  ironcasing 
coniequently '         .       -     . 


order.  Not  being  set  in  brickwork,  or  attached 
the  freehold,  it  forma  a  "  tenant's  fixture."  Nt 
atokehole  ia  neceesary ;  the  front  of  tbelwitor  bein| 
fiush  with  tho  greenhouse,    "  "  "~  """  '—'-'"- 


Kiund.    It  may  be  Hied  r 
lided  front  of  a  greenbo 


nigbt-etoking  is  reqiured.    The  joints  to  the  pi 


boiler,  and  oirculata  through  on  open-fead  siphon 
fitted  with  a  Ud,  BO  that  there  is  no  need  for  oay 
cistarn  and  supply-pipe.  The  (uel  cousomsd  u 
stated  to  be  161b.  in  12  hours,  and  the  appsratni  ii 
capable  of  heatmg,  including  the  boiler  itaeU,  tha 
equivalent  of  80It.  o(  lin.  piping, — S.  M. 

[llS32.]—H:eBtlns  Small  Qreenhonae.- Hie 
beat  way  to  heat  tho  greenhouse  would  be  to  take 
out  the  kitchen  boiler  and  bore  a  hole  through  it  at 
the  l>ack,  l|in.  (rom  the  bottom,  to  take  in  apiece 
of  Jin.  gas-pipe,  then  bore  another  bole  the  same 
eize  about  6Jin.  or  7in.  higher  up  the  boiler,  then 
scrow  tbe  ends  of  the  Jin.  pipe,  which  should  be 
long  enough  to  go  through  the  wall  ioto  the  green- 
house, then  put  on  a  check-nut  and  put  tbe  pipe 
through  the  bole  iu  the  ttoiier  :  put  another  nut  on 
in  the  inaide  of  the  boiler,  uaing  red-lead,  and  a 
amalt  piece  of  hemp  ;  then  ecrew  all  up  tight,  and 
/I.  .1 .!_..__  !_._  !._   pi jco  again,  then  " 


ind  retur: 


pipes, 


pipea  in  the  greeohouse.  If  J,  Sharratt  will  aend 
mo  a  plan  o(  the  greenhouse,  I  will  send  him  a 
aketch  to  work  to.  Tho  water  will  oircubite  (rom 
the  kitchen  boiler  through  the  pipes  in  the  grean- 
houBO  ;  bnt  there  ahonld  be  a  etop-oock  to  prevent 
the  heat  becoming  too  great  through  the  day,  oa 
night  is  the  time  when  it  is  most  wanted.  There 
would  have  to  be  a  small  fire  kept  up  through  the 
night  in   (rosty   weather. — Job   Blan,    Albert- 


connecting  it  by  means  o(  Jin. 
pipe  with  the  cast-iron  (Sio.  or  Sin.)  pipes  in  the 
greenhouse.  If  you  use  iron  connecting-pipes 
they  coul4  be  screwed  into  the  boiler  with  a  nut  on 
each  outside  to  keep  them  watertight,  by  means  ol 
a  grummet  and  red-lead  paint.  One  should  go 
into  the  boiler  al  the  top  aud  be  connected  wiui 


the  bottom  line  of  pipes,  called  the 
lead  pipes  are  used  tbey  could  l>e  conn 
the  boiler-  and  greenbouge-pipes  by 
brass  unions,  to  be  purchased  at  anv 
The  pipes  should  rite  from  tho  boilt 


dtheol 
mocted  with 


thet 


,boat  lin.  to  the  yard,  and  in  the  bend  at  that 
point  should  be  acrawed  a  gin,  gaa-tap,  and  from  it 
a  small  lead  pipe  should  be  carried  up  to  the  root 
inside.  This  tap  sbonld  always  be  open,  to  allow 
any  steam  to  escape.  If  your  kitchen  boiler  is 
supplied  from  the  top  o(  the  house,  you  would  find 
it  more  satiB[actory  to  put  up  a  small  gas-boUer, 
as  the  proeaure  of  the  water  would  try  the  jointa 
and  prevent  tho  vent-tap  being  kept  open.  The 
kitchen  fire  would,  of  course,  bo  required  to  be  kept 
in  all  night  in  frosty  weather,  and  you  would 
require  taps  on  tbe  connections  between  boiler  and 

^: »..    _»,_.    „ft    Al —   I &    _*, — 4   jpqiiit^^-^ 


o  shut  oS  the  heat  when  n 


[41S33.]— Iioc&rlthmB.-  The    qneiist    should 

Erocure''  A  Badimentan- Treatise  on  Loguitbma," 
y  Henry  Law.  C.E,  (Weale,  69,  High  Holbom), 
price  2s.  Cd.  The  appendix  contained  in  above 
work  has  a  table  of  every  prime  Dumtter  (com  2  to 
1,000— also  a  table,  fay  the  aid  o(  which  the  number 
answering  to  any  logarithm  can  be  found  to  aiz 

[44839.]— Blootrfoal  Contact,  Motor,  fto.— 
Nickel  would  n^t  ansivar  (or  electrical  contacta, 
because  It  does  oiidise  when  subjected  oontinually 
to  a  high  temperature.  Now,  for  simple  contacta, 
with  a  weak  current  circulating,  nickel  will 
answer,  but  it  will  not  do  for  currouts  that  would 

olumsy  for  you  to  make  or  uae;  bnt  there  are 
several  good  moton.  When  in  Paris  I  ordered 
several  motors,  and  when  1  have  them  I  will 
report  aa  to  best  one  (or  general  purposes, — W.  J. 
Lahcasteb. 

[11810.]— Swan'a  Bleetrte  Ucht.— Smn'f 
incandescent  lamp  is  altogether  ansnitaUe  for 
working  with  Bonasn's  o^.  It  ia  only  satis- 
factory when  naed  with  a  dynamo- machine ;  tliea 
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[44B4G.]— Old  Zlno  Battery  Sods.— I  have 
tried  ail  nrli  of  di>d^  to  a»%  old  zioc  rod),  He.. 
bat  have  Decor  done  it  to  mj  likinf>.  I  bura  fouud 
the  best  thiag  la  be  done  is  to  tell  the  old  as  ■onp, 
and  set  aen  Etuo  ;  tbia  at  ODoe  mdi  all  difiiculty, 
■nd  mlbe  loiiR  tud  ia  the  ohpapest— that  ii,  it  time 
jg  worth  anjthiiig.— W.  J.  LAKcmBB. 

[44S1II.]  —  Balling  Floor.  —  I  ihoatd  not 
attempt  to  elevate  fianr  frum  silk  reel  to  top  of 
mill  b;  a  worm,  the  beat  pUs  wonld  be  to  ran  up 
a  leg  of  elevatoti ;  wobbrug  iVm.  wide,  buckets 
fin.  wide,  ruuniuB  aver  12iti.  pnlley s,  making  4D 
Terolations  per  minute,  wonld  beotamploaapacity 
Sat  ;Dur  rpquiremenlt.  Haviog  no  idea  o(  how 
joor  tilk  is  constructed,  I  could  not  at  preticnt 
adriie  (he  brtt  puiition  for  them  to  receive  and 
diBcharRc.  To  make  Bkot«h  intelligible  to  any- 
thiog  like  a  good  scale  woald  require  too  much 
IpacG ;  but  i(  ;oa  will  adveitue  jonr  addtesa  I  will 
giTB  jon  aoy  infonnatioD  ;oa  require,  u  I  am 
coDstantlr  enctiiig  ailki,  elorationa,  &e. — Uiu.- 

[4486!.]— Fanre  Battery. — Ton  caDootohargo 
this  condinser  with  an  iudnctton  coil :  bnt  you  can 
charge  it  with  a.  BFri«  of  Buneens,  Yon  ought  to 
he  able  lo  com^Cruct  one  ol  Fsure'i  from  the  da- 
iCTJptioa  in  the  AlKoSUno  of  July  lath.  Let 
roe  know  whioh  part  it  ia  that  you  do  not  under- 
atand,   and   I  will  help  joo.  —  W.  J.  L&V1U6- 

[44S64.]-~Hot-Boda.— The  plan  jimwaggett,  aa 
it  Btanda,  would,  in  great  part,!  fail.  You  want 
Bomething  like  apian  I  amaw|Bainted  with,  where 
spatroleam-lamp  was  made  to  do  just  what  you 
want.  It  oODBtited  of  a  glass  case  placed  on  tlie 
inolisa,  or,  rather,  with  an  iaolined  bottom,  which 
was  cased  In.  At  the  lower  end  was  a  tin  heater 
oyliuder,  from  which  weut  a  circuit  of  compo.  pipe 


MJUS 


.t.diy  : 


ethe 


lamp  (which,  by  the  bye,  was.  last  year,  sup] 

Sa  gas-bumsr),  was  then  led  iuto  the  UDaaruuB 
the  box.  which  was  o(  metal,  and  after  parting 
with  its  heat,  the  products  of  oombustioD  ware 
carried  off  by  a  suitable  outlet.  This  had  the  effeet 
of  both  warminit  the  raith  from  the  undetdde  as 
well  as  the  au  in  the  case.  And  the  urrangemeDt 
described  was  also  odditionallT  good  in  that  no 
products  of  combustioa  were  able  to  penetrate  the 
case  in  which  were  the  plauta.  Happy  to  fiu'ther 
deaeribe  it.  if  jou  think  it  likely  to  soit.  The 
regulator  of  gas  supply  is  entirely  aatomatio,  on  a 
■■"   *^  •         ihe  idea  shown  at  page  Ifll, 


■  of  gSS  SI 

plao  modiQed  frot 
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Fra.  et  Bib.  lUz.,  1663.  Field,  arms. 
each  angle.  Edge  milled  with  straight  tinea. 
Hawkins,  p.  3B0— 382;  Henfrey,  p.  t09.  Fourth 
inne,  milled  :  9'2f>r. :  generally  common.  Ending, 
Vol.  II.,  PI.  XSXIV.,  No.  12.  p.  338.  32gr.  2, 
6d.  William  III.;  obv.  leg.  OTli«lm>B  IIL,  Dd 
Qra.  Field,  bust  showing  right  cheek.  N,  ander 
bust;  rev.  leg.,  Mag.  Br  Fra.  stHib.  Rei. ;  date. 
Field,  a  shield  crowned.  Atms  of  Naasaa  in 
eeiitn.  Edge  milled  with  oblique  lines.  Hawkins, 
p.  392—394.  Henfrey,  p.  lit:  weight,  46|gr, : 
mostly  DommoD.  Pieces  of  tbe  ooontry  mints  are 
difficult  to  prooure  in  a  fine  slate  of  preservation. 
N.  means  it  waa  coined  at  the  Norwich  mint. 
Boding,  Vol,  II.,  PI,  XXXlrt.,  No.  32,  p.  340. 
44gr.  3,  3d.;  maundy  money.  Obv.  leg. 
laoub VI II.,  Dei  Gratia.  Field,  bust  showing  1^ 
chesk^v.  leg.  Mag.  Br.  Fra.  et  llib.  Rex,  ■  date. 
Field  III.,  crowned;  edge  plam.  Hawkins,  p.3^. 
Henlrey.  p.  141 ;  rare  ;  22iar.  Rudiiig,  Vol.  II.. 
PI.  XXXV.,  No.  6,  p.  3al>:  23gr.  4  and  6  I  do 
not  know.  If  "Blue  Dauube"  is  interested  in 
Nominsatics  be  caunot  do  better  than  procure 
'■  AGnidetothe  Study  and  Arrangement  of  English 
Coins,  giving  a  Deinriplion  of  etery  Denomination 
of  every  Issue  in  Gold.  Silver,  and  Copper,  from 
the  Conquest  to  the  Presrnt  Time,  with  all  the 
latest  Discoverioi.  By  E^.  Wm.  Heufrey,  Member 
of  tbe  Komismatio  Society  of  London.  John 
Bnisetl  Smith,  3G,  Soho-eqaare,  ISTO."  Plates 
and  woodcuts,  post  8vo.,  cloth,  about  Ta.  fid. 
"  A  very  useful  aud  compHndious  History  of  Eng- 
lish CoJns,  and  what  will  interest  collectors-it 
gives  the  pries  the  rarest  ooins  have  sold  for  in 
auotions  of  Ut«  yean."  Smith.  In  "Au  Intro- 
duction to  tbe  stud}  of  Anoi-nt  and  Modem  Coins, 
byJohn  Tonge  Akerman.  Prof.  RnsseU  Smith,  4, 
OU  Compton-atieel,  Sobo-oauare,  1S48,"  is  ■ 
"  Table  of  prices  at  which  EBglisb  coins  hara  been 
sold."  It  u  taken  from  the  sale  CKtaloBne*  Qt 
wetl-known  colletjiious  of  Buglish  ooini,  between 
the  years  1801  and  1847.  Foolscap,  Svo.,  with 
numerous  wood  eiigriviiigs  from  the  original 
coma  (an  eicellmt  iuiroducioty  book).  aIethGs.6d. 
The  table  of  pricri  pit-nds  only  to  Queen  Eliia- 
bath.— W,  STAmntAan  Jiwn,  70.  Carlton  Hill, 
H.W. 


I  Engine.  - 


_ri48i 

Whitw 


If  you  look  e 


apUot. 
'.  I  wil 


[48ai7.]~Eleot. 
aome  electric  enginvs  uver  irom  ruis^  01  several 
different  forms,  and  with  otbera  I  am  making  I 
intend  to  thoroughly  test  them,  one  agaiuit 
another.  I  have  a  most  decided  preferonce,  just 
ow,  to  a  modiScatioD  of  Froment's  engine,  but  on 
amaller  and  better  principle.  I  will  let  you  know 
how  I  Bucceed.  Your  plan  in  not  at  all  eatiatac- 
tory,  and  would  bevery  eipeosive  in  working,  I 
never  yet  used  an  engine  of  a  nimilar  form  to  yours 
that  hat  Iwen  at  all  worth  the  cost  of  driving : 
tb^  make  pretty  toyi,  but  are  usdesa  as  motors. 

— W.  J.  LiKCiWEB. 

[44860.]— Lflak  In  rron  Floe.— Try  ruat-jotnt 
inent  aa  followa :  1   (by  weight)  powdered  Sal- 
omon iac,  2  Rowers  ct  sulphur,  NO  caat-irun  borings, 
ado  to  a  pasts  with  water  and  hammnrod  into  the 
joint.    The  above  is  quiak- setting,  but  is  not  so 
good  as  the  followiog,  which  sets  slower :  2  sal- 
ammoniac,    1    Bowers    of    sulphur,    200    cast-iron 
borings.  If  the  joint*  are  not  very  wide  the  borings 
shonid  be  fine,— C.  £. 

14861.]— Iioadon  and  N.  W.  EnvlneB.- 
'itworth,  Jaouary,  '6.S  ;  Vampire,  October,  '74, 
stationed  at  Btaffurd :  Yakooh  Khan,  May, 
'77,  is  at  Crewe;  Una.  May,  'Oa,  at  Camden ; 
Trentham,  February,  '.13.  Pheasant,  May,  'B3,  are 
at  Rngby;  Theorem  at  Liverpool:  Shark,  No- 
vember, 'i,  at  Birminaham ;  Saddleback.  May, 
'79,  Phantom,  May.  '77,  at  Northampton  ;  Zygia, 
January,  '6S.  Sorr^  I  know  nothing  about  the 
nsw  theda.  Thank*  for  your  reply  to  my  query 
last  week.— Hbhxs  T.  Bobsbtb. 
r44SSI.]— 1..  and  N.  W.  Snslnes.— To 
POBTUK*."— Yakoob  Kban  is  8^9.  I  believe, 
though  1  have  never  ssen  : 
"P!geria's"  list  of  tbi*  week  you  will  1 
1  the  middle  of  a  batch  of  1R77. 
ugine.     Pvihapi  _,..__    .  _ 

0  my  best  to  answer  449SI  if  "  Ef^ria"  does 

hope  he  will,  and  wi]|  coalinue  his  Hats,  as 
0  has  reaumed  them.  I  do  not  quite  agree  with 
'  KeraulophoD"  in  what  he  eaye  alnut  "Corn- 
wall," as  however  "  noble- looking "  it  is.  tbe 
cylindais  are  not  large  enough  tor  tbe  diam.  of  the 
wheels,  and  it  has  to  be  driven  with  the  gear  "  full 
OD."  I  fancy  the  "  WeUlngton  "  would  boat  it 
for  oconomv  and  even  speed,  with  equal  trainaina 
long  run.- DiouBD. 

r44362.]—P1ano.— Unless  it  is  the  ttook  of  wma 
wsll-known  doaler,  an  auction  a^  of  newpiaiKM 
sh  ould  always  belookedupoo  withsnspidon.  Tliare  is 
aclass  of  instruments  made  espeaiallj  for  this  pot- 
pose  and  forexpiirt  to  our  colonies.  Aa  maybe 
ei:pected,  they  are  put  together  in  the  moat  jerry 
manner,  and  of  tbe  eheipsst  material',  but  as  they 
are  ganetallf  s«ld  Bnt  cost  something  under  £1U, 
the  wonder  1*  that,  l>ad  aa  they  are,  they  can  be 
made  at  a  pro&t.  At  one  time  tae  colonial  trade  in 
these  inateomeats  assumed  comparatively  large 
.iini«ii«iiin«  tad  it  is  mora  owing  to  this  fact  than 
anything  aua  that  Conliaantal  makan  obtained  so 
firm  a  footing  Id  ear  markots.  If,  aslamaoiryto 
say  seama  likely,  "  Heoto'a  "  piano  ia  of  this  olaai, 
any  attempt  at  rspaiiing  sniold  ka  perfectly  hope- 
less, and  I  should  advise  him  to  sell  it  on  its  merit* 
tor  what  it  will  fetch,  uuless,  indeed— which  is  far 
from  probable — it  bears  tlie  oame  of  any  known 
maker,  when,  perhaps,  a  fair  alloiraaca  would  be 
made  for  it  in  exchange,  tbough,  from  the  cir- 
cumstances of  the  Bale,  this  ariaogemaut  would  ha 
perfectly  optional  on  Ids  part.— W.  H.  D«viBB. 

[44866.1— Alr-preaaxire  flrom  PaU  oTWkter. 
^1  should  he  obliged  to  "Sunlight"  for  partl- 
cuIeitb  of  the  two  meihoda  of  working  under  low 
and  high  pressurea.  I  could  fit  up  either  as  tar  aa 
water-power  goes — having  a  4in.  pipe  with  1601b. 
pressure  at  oouunand — sjnd  only  want  about  20 
cubic  foot  of  air  par  hour.— DmiBOj), 

[44881.1— Alr-Praaaora  from  Fall  of  Water. 
—If  "Dunrod"  will  turn  top.  358  of  Vol.  XXV£.. 
No.  666,  of  the  "E-  H.,"he  will  dud  aa  illustratian 
of  the  article  bs  requireB.  I  have  one,  which  I  made 
on  theaamoprinci|jlelor  nuking  air-gas,  and  which 
answers  admirably,  giviug  a  pressure  of  lin.  of 
water.  He  will  bardl;  dud  this  sufficient  pressure 
for  a  blowpipe  blant.  When  I  do  anylhiog  in  that 
line  I  use  a  pair  at  ordinary  bullowa  wiihaaequal- 
isiug  reservoir  submarged  lu  water,  for  tbe  air- 


supply  tbe  gai 


I  gai.     II   I  did  much  blowpipe  w 
rehaseafoot-bloporof  Mr.  Fletoh 


than  that  I  have 
9.  Get  hiaeata- 
.,  Fallisolille,    vii 


Warrington. 
blowpipes  with  air  by  mfsus 
l>elieve,  gives  a  higher  prntiir 
mentioned,  but  not  murb  tolun 
logua J.  SsntAiMmjon,  Jui 


[4487S.]— HlorDBOoplo.  —1.  Zeiss'  glaasea  are 
the  best  nude  at  present  loc  histalugioal  work.  2. 
B=A,prioe30B,  D  =-J-,  price  42b.  3.  Mono- 
cular. Meaara.  R.  and  J.  Beck's  "Economio," 
with  glass  sisge,  is  th«  Ix-st  Btsnd  for  the  histolo- 
gist.      4.  Zeiss'   objcCtiTCa    have  a  much  greater 


[44873.1- 


working  distanoa,  and  are  infinitely  anparior  to 
Hartnack's.  —  FsAiTniUL  HisrOLOaan:.  M.D., 
P,K,M.S. 

— Steel    Dropa.  —  Solotioo   of   oxalic 
'  of  sorrel  iu  warm  water  will  rHmove  all 
the  itaiuB.     Wash  well  immediately  afterwards  in 
plenty  of  cold  water. — Ddsbod. 

[44882.]- Chemical  Equation.- To  draw  onl 
a  chemical  equation,  write  the  tormutss  of  ths 
bodies  taking  part  in  the  reaction  on  one  side,  and 
the  products  of  the  reoction  on  the  other,  multiply- 
' ly  of  tbe  formulfo  (when  necessary)  »r  ""  '" 


sidBs. 

and   oiygon    (O)    uu 
(HgO).     Therefore, 


of  atomi 


sntth 


imple :  Meroury  0^, 

,e  have  Hg  -t  O  =  BgO. 
)  simplest  possible  form  of  equahon. 
Manganese  dtoiide  (UuOi)  on  being  beatea.  splits 
up  into  an  oiide  havmg  the  formula  Mn,0,  aad 
free  oxygen  ;  bo  wb  Sr-t  wiits  MnOi  =  Md,U,  -i-  0. 
But  aa  ihe  number  of  atoms  of  each  element  mut 
be  the  same  on  both  sidos  of  the  cquaiion,  «s 
multiply  the  left  aide  by  three,  and  got  3UnO,  = 
Uo,0,  -f  O,.  Tbe  first  extiDpls  shows  combioa- 
tion,  the  second  shows  resolution  of  two  eleooott. 
For  two  bodies  reacting  together,  we  may  take  the 
displacement  of  copper  jCu)  from  its  sulphate 
(CuSO.l  by  iron  (Fe),  CuSO,  -1-  Fe  =  FeSO.  + 
Cu.  The  products  being  Bulphate  of  iron  and 
metallic  copper.  An  au  instance  of  the  more  com^ 
plicated  behaviour  of  three  bodies,  we  may  nets 
tbe  action  of  sulphuric  acid  (H,SO,)  on  bleaching 
powder.  This  lutter  is  to  all  intents  and  puiposss 
a  mixture  of  caloium  bypoobloiite  (CaCI,Oi)  and 
calcium  chloride  (CsCI,].  The  produots  of  the  n- 
action  are  calcium  sul]>ha(e  (CaSO,),  chlorine  (CI), 
and  water  (H,0).  So  we  lirat  write  OaCl.O,  + 
CaCI,  +  H,SO.  ■=  CsSO,  +  CI  +  H,0.  and  to 
make  both  sides  balance,  we  must  double  tba 
H.SO,  and  make  the  equation  :— CaCl,0,  -i-  CaCS, 
+  2H.SO,  a  2CaS0,  +  CI,  ->  2H,0.  There  is 
really  on  rotermadiato  stage  where  Ihe  CI,,  2H,0 
exist  a*  2HC10  +  2HC1,  hut  the  above  U  tiie 
simplest  equotioa  representing  the  action.— 
DnifBoo. 

[44886.]— To  CwioelBte.— For  Bea-going  pur- 
pose^ a  canoe  00  the  "NautilUB"  or  "Peod" 
pattern,  with  lug-sails  and  patent  reefing-geai,  ia 
farthaaafest  and  best,  bat  I  cannot  say  tbejoi* 
light  and  easy  to  paddle.  No  canoe  with  BOpd 
shUb^  and  laa-going  capabilities  can  bo.  Tba 
qoalitMBare,  to  a  great  extent,  incompatible.  Thar 
ree&ng-gear  ia  a  great  advantage,  eualjliiig  a  large 

-.11 ^  ^  carried,  and  reduced  in  an  inataat 

"  "  These  canoes  are  from  13ft,  to 
about  3<Nd.  beam,  and  Btted  with  one  in 

_  .        ththeinlen- 

ticn  of  the  owner,  whether  he  means  racing  with 
plenty  of  ballast,  or  I'luiBin^  in  li^ht  trim ;  aba 
with  his  nerve  and  esperieiice.  Hig.  usually  big 
fore  lug  and  misen.  Bed  Bomettmes  a  jib  as  well.  A 
lODg  flat  floor  for  stability,  and  a  good  eheer  for* 
and  aft  to  give  power  in  a  eea,  are  eseentisi  to  a 
■aa-gaing  omiaer.  But  paddling  any  aafe  canoe  in 
rou^  water  ia,  at  best,  hard  work,  and  unsatia- 
tactoryaato  progress.— Taxuiut. 

[41894.] -Problem.— In  Todhonter's  "Plan* 
Trigonometry,"  edition  3,  artiela242,  you  willBnd 
your  problem  worked  out  at  length. — C.  E.  F.  N, 

["  H.  V.  C.  V."  and  "A.  L."  have  also  replied 
to  this  query.- Ed,] 

[44S84.]— Problem.- In  the  figure  given  by 
"Y.  S.,"latABD  =   ^   -X.-.  CBD--?  -t- S. 


From  ^'  ABD,  CBD,  BD  = 
BO  Bio.  BCD  , ,    ^„  _ 


whan  raqnlred. 
16ft.  long,  about  3 


1.  AUB 


■.(.^t-x)_..i„.(...°tx) 


This  gives  tan.  X  ^ 
f  Bin.  d'aa.  (cl  +  ^"\ 


ifaiu.   (''''+5) 

nu.d'B0i.(dt^^\    -K  n  sin.  1/ 00*.    (<('  +  k) 

Hence  we  can  find  sine*  of  d  +  ^  —  X  and  d'   -• 

I  -  X.  WhnioeBD  is  found  from  (I).  Also,  AD^ 

AB  sin.  ABD        ,   ._    /P        _.\ 

SIU.  rf 

im  _  BC  sin.  CBD  _  „   .       /B     ,     -\ 


and  knowing  Isn.  X,  we  can  also  calonlate  tba 
dnea  of  ^  -  X,  and  ^  -i-  X,  which  are  requirvd 
baie.-H.  T.  B. 


KN0IJ8H  UBOHANIO  AKD  WOitLD  OF  BOXENQBrHo.  864. 


•ORtaL __      

tiam  OBD  be  tuiiod.    In  uij  tiianglo  uif  twc 

■n  proportioDiLl  U  the  Bmea  at  Uia  oppodta  BUglei, 


^^    BD   _Bin.   jl8l)-((/.-F)  +  -')i 

CD  lin.   J  [(fl-  rn-ip]  } 
•■  BD=         -    -      '-  ' 

■111.  16  -  «) 

Bqoatiiij  tbe»  twci  Tailuei  of  B  D,  ve  Ro'— 
AD«n.  (!■  +  'f)  ^  CD^iin-Jf.  t  iC  -  r) 

Sabstitntinf;  the  Tmlnw  at  A  D  and  C  D  tiom  the 
tiro  fint  oqiutiaiu,  we  get— 

AB.m.(.  +  J)^°''"-l''<-''')-'i 


dona  bv  expuiduig  the  DQatenCon  br  tlie  fonaula 
■in.  (A  +  B)  =  >ia-  A.  cob.  B  +  coi.  A  lin.  B  : 
Uien  if  WH  o^l  ain.  i>  =:  x,  cos.  r  ^  -,'  1  -  i'.  &ii<l 
■nbatituls  tliMQ  Tkluu  in  the  expanaion,  ne  ^et  a 
qnadnttio  cqumlioa  from  wbicli  the  Tulue-  of  j!-  or 
Mo.  V  «ui  be  toond.  In  loma  cues  it  will  be  found 
Wa  pnctiul  to  take  the  logftTithms  of  bath  aides 
«f  tha  aquatinn  laat  found,  an  tfant  we  get  log.  A  U 
+  log.  iln.  (B  +  rf)  —  log.  Bin.  d  =  loff.  C  B  +  log. 
(dn.  1  (4  +  rf')  —  p  I  -  log.  lin.  li'.  By  girtng 
M*l  valnn  to  r,  and  anbetitB  ting  the  known  Taluea 

igl  Uu  other  ajmbola,  the  Talnaof  ■■  ^"  "- ' 

^riksn  tka  two  (Idea  of  the  equutii 


I    deecrihsd    a,    method     of     •oWii 


s  lagaifthini 

J  S:  L  C.  I 
—         t448SS.]-i:..N.W.  Bn^lnsB.— In  aj  rapt;  lait 

— -  <a>ak,  ineiead   of  "BTsaJITroiithiolEi,'' &i?.,  rsMi 


«■•  Ml  Bamtbottoi 


m 


_  (97),  Tiger  (ir...    __.,    

1),  Bed  Ghioxtlet  (802},    Waverlef  (806),  _,, 

'ibottom'e  7tt.  6Jn.  ainglea,  with  oatnde  oylin- 

Haetodon  (4T9)  ia  one  ot  Kanabotlipi'a  6tC . 

a  :  Etna  (181),  Emerald   (62C;,  are  Webb'a 

oiaH:    UuohosB    (151U),    Frobiahet 

,   fl638),  Talaiera  ( 16721,  Airev  (1678),  are  Badu- 

lotton'i  eft.  Cin.  couplea.— BJufav  T.  ]ti>BSsra. 

[448SI.1-'TarnlnK  ahaftlng.— I  ahonld  pio- 

'  lafculowe; — Cut  tha  b«t»  into  langlha  to  go 

m  the  lathe  oenties,   and   if  tlio^  arc  not 

^  it  make  tham  ao  by  beodiog  thoui  m  the  le- 

«viced  dinotion  with  a  piiich-bai,  oaing  a  lilock  ot 
Sard  wood  resting  on  the  Istho-bed  u  n  f  uknim,  ai 
Um  aama  time  hitting  the  roda  tome  amiut  tape  with 

~       ' ^  *" -"-^Qt     the      pact    reqairing 

_  not  thorn  fairly  slraiebt, 
■ix  B  ■■*}  vD  the  lathe-bed,  with  hud  ivood  pieces 
Mot  tlio  roda  to  run  in,  about  two  feet  from  the  bticlc 
"■aiillii  (the  part  where  the  ataj  ia  fixed  ihoald  tun 
••  oaany  dead  trao  ta  posubls),  then  turn  sod 
<niali  to  the  required  elje,  n.  length  of  about  4in. 
Skxd  back  centre.  Now  fii  in  leat,  on  one  aide  of 
Iha  liolt*  Uiat  hold  the  tools  down,  a  roughing  tool, 
Hid  on  tha  other  aide  of  thb  bolts,  a  fintshing  tool, 
'■rlileh  tatter  muat  be  adjusted  to  no  toachtha  part 
y  tuTsed  that  it  will  liniah  the  rod  the  whole 

„  h  to  the  aame  aiie,  and  the  looghing  tool  must 

W  an  adjDitad  that  it  will  leave  jmt  enough  metal 
A>r  Uw  nniihing  tool  to  make  aelaan  job;  tighten 
4owii  tlia  holdiDg-pUtr*  on  both  toola,  and  aee  that 
'thaj  hsTe  a  ^ood  hold  of  eaoh,  and  immadiataijr  be- 
kisd  tlie  flnuhing  tool  fix  your  traTelling-atay, 
«AieIt  ahonld  grip  the  finished  part  ot  the  bar  with 
a  niOB  hold  bj  meani  ot  iron,  or,  to  mj  mind,  more 
Bt«Cuiatila,hard  wood  blocks,  and  prevent  all  apring; 
bawing  adjnetedthe  two  tools  and  the  stay  properi;, 
one  ent  up  the  bar  will  finish  it ;  use  an  or^ary 
<«ad  and  «peed,  and  mn  soapy  water  pretty  freely 
011,  tba  ran^dng  toul.  I  have,  of  courie,  auamed 
tbnt  ona  roBghmgandono  finiahing  cut  is  tofiicient 
to  ladnea  the  bara  to  the  required  sue,  as  should  be 
tb*  eaaeinall  work  ot  thia  kind.  Before  oom- 
inwiiiiin  the  cnt  remove  the  fixed  stay  that  was  put 
«■  lu  torn  tha  short  {"Me  at  the  end  ot  the  bar.— 


[4M93.1— W*ter  T.  Qaa.— I  have 

mr  booM   of    S   stop*,    beaidee   30   

i(  and  CCC,  dn*an  by  a  Bailey  (of  Sallard, 


water  13,  placed  oat  ot  doors.  Supply  ot  wind 
regulated  by  vnlTe  attaohed  to  bellows.  It  work: 
■aliafictory,  cost  lid.  par  hour.  The  oharge  by 
the  waler-works  tor  wator  here  throut{h  a  meter  is 
Gd.  per  1,000  gallons.  It  is  eet  going  merely  by 
drawing  out  a  stop  marked  "Blow."  Beiog 
of  doors,  water  is  emptied  and  motor  not  u 
during  frost.  This  might,  howerer,  be  obniated  by 
conatruoting  a  rault  for  it.  Oaa  is  objeo' 
except  lor  very  lan(e  organs ;  you  canoot  i 
the  supply  except  by  means  ol  au  orerfiow 
The  machine  itself  la  very  oostly.  Uuat  bo  lighted 
and  started  each  time  yon  ait  down  to  pla^— if  it  Ie 
even  only  tor  a  few  minutes— and  light  eittnauithed 
when  you  have  done.  The  ohjeotion  to  Bailsy'i 
motor  IS  that  if  tha  water  ia  ot  rery  hard  quahty 
the  slider  is  apt  to  stick,  and  mast  be  oiled  con- 
alantly  through  an  oil-hole.  This  is  nofortanataly 
the  ca»  with  mine.  If  the  water  ia  (olt  this 
would  not  occur.  To  the  beit  of  my  recollection 
the  Bailey  motor  cost  about  £8.     " 


happy  to  altorjyoa  any  further  informition  in  my 
power.  I  should  not  reoommend  it  if  your  prasanio 
IS  under  10.  You  will  then  reiiuire  a  larger 
machine  and  use  more  water.— J.  Bbooie  PBon«LB. 
[11900.]— Indue UOD  Ooll  Brakea.^Tbe  paint 
should  be  well  down  tha  spring,  not  opposite  the 
aiDuiture.  The  object  is  to  allow  the  armature  to 
play  over  sufficient  apace,  and  yet  not  to  set  up 
violent  hammering  on  the  point.  This  ii  aid<;d 
also  by  making  the  spring  weaker  bej'oad  the  point 
than  behind  the  screw.  Another  object  gained  by 
thia  ia  tha  prolongation  qt  contaot  ao  aa  to  allow 
peitect  ms^netiaaticu  of  the  core.    As  the  mug- 


it  beg 


a  the  I 


tu^  of  Ffoi 
ayalema;  il 
tmg  gill  I 
fully  uta 


and  draws  it,  but  does  not  break  thi 

some  time  :  does  it  auddenly,  bnt  with  small  open- 
ing which  diminishet  the  time  ot  break  and  increases 
that  ot  CDutact.  Use  a  thick  platinum,  which  ia 
good  ecDQomy,  and  arrange  it  so  that  it  oaa  move 
over  the  spring  contact  and  ao  vary  the  actual  Bur- 
facea  touchmg.— Sioiu.. 

[11901.]— Wanning  Chnroh.— You  will  find 
nothing  superior  for  thia  purpose  to  a  large  size 
"Tortoigo"  slow- combustion  stove,  which  whilst 
moderate  in  first  oost,  is  economical  ai  to  aontump- 
tioQ  of  fuel,  and  requires  very  littlo  attention.  Tha 
largest  size  will  efficiently  warm  40. 000  cutiic  feat ; 
its  cost  ia  £6.  You  can  probably  obtain  full  par- 
ticulars tram  your  local  troomonger  ;  if  not,  I  aliall 
be  plassed  to  send  them  it  you  will  advertise 
address  in  6d.  column— B.  T.  LBWIS. 

[41901.]— WarmlnB  Ohurota.— It  yon  mean  a 
beating  apparatus,  then  lor  hot  air  I  think  that 

~..i  — .  jq  better  than  try  Haydeu's  appara- 

.e  ;  if  hot  water,  there  are  many  good 
a  aeries  of  atoveB  only,  then  the  radia- 
te is  the  host,  in  my  opiutoa,  as  moat 
g  the  heat  of  the  fire.— SunuoiTr. 
[1*907.1— OtoTernore,  Foroo-Pninp,  *o.— Do 
jou  wish  to  ase  the  ordinary  or  high' spaed 
governor?  T  should  advise  the  latter.  I  aball 
want  to  know  the  position  which  vou  can  affii 
the  governor  to — if  on  tha  steam-chest  dLreot,  or 
where?  Also  it  you  have  a  pnltey  on  the  crank  ■ 
ahaftoroot?  If  you  ware  to  send  me  a  sketch 
showing  the  general  arrangamant  ot  the  engine,  I 
could  do  much  better  for  yon.  To  save  extra  cost 
you  might  either  send  the  sketob  tbrouRh  the 
editor,  or  by  advertieing  your  addreas  I  would  seud 
you  my  address,  so  that  you  could  send  tha  sketch 
direct  to  me.  The  pump  must  be  aocordiuK  to 
whether  it  is  a  ptuoger  or  long-stroke  one.  If  it 
was  a  hottow  plunger  one  it  should  be  )in.  diam., 
and  say  IJin.  stroke.  If  a  long-stroke  one,  then  it 
should  bo  jin.  diam.,  and  tha  same  stroke  as  the 
piston  ot  course.  Fir-wheel  should  be  not  less 
Than  ISin.  diam.,  and  if  room  be  available,  even 
21in.  diam. ;  wdght  to  be  say  24  to  3D  pounds. — 

SimtionT. 

[41010.]— Unlveraal  Obnok.— I  much  regret 
not  being  able  to  give  "ElCapitan"  inlormstion 
about  the  "  Oneida  "  chuck.  Boiiness  avocations 
have,  alas  '.  cut  me  olT  trem  aU  amateur  work  for 
nearly  two  yean,  and  my  workshop  plant  is  all 
shut  up,  and  doubtleaa  datoricrating,  in  a  London 
warehanie.  But,  as  a  general  rule,  all  iJiooks 
working  with  a  "scroll"  are,  from  inherent  vioea 
ot  construction,  bad  grippars.  To  enable  the  jawa 
to  wcrk  in  all  pacts  ot  toe  "  scroti,"  whether  close 
in  lo  the  centra  or  out  at  the  edge,  they  areobligoil 
to  be  made  with  a  degree  of  looseness,  or  "play." 
which  is  fatal  to  their  rigid  holding  powers,  as  the 
real  bearing  surface  between  the  jaws  and  the 
scroti  at  any  poiot  is  very  alight.  The  only  really 
reliable  jaw-chucks  are  those  in  which  the  jaws 
are  coutrolled  by  screws.  Some  of  the  American 
chucks  I  havo  seen  on  this  principle,  in  which  there 
were  three  er,  better,  font  screws  and  Jaws,  and 
all  made  to  work  simultaneously  by  an  opun 
wheel  gearing  into  pinions  on  the  sorew-faeadi, 
which  were  very  ^od  indeed,  and  very  firm  grip- 
pen.  One.  especially,  has  an  arrangement  by 
which  the  jaws  con  be  diaoonneotad,  and  sat  lo  any 
shaped  object,  and  than,  baitig  again  pnt 


into  gear,  halt  a  turn  gripped  alt  firm,  struck  m 
as  very  suited  to  general  worlt.  Soroll  chuck 
answer  admirably  tor  light  work,  such  aa  hnldin' 
drills,  or  for  work  aupported  by  the  back  ci 


deluaion  and  a  anaia. — Tbs4Dlb. 
[41912.]— Plnta.— [Mr.  A.  Collard,  211,  Oiford- 
atieet,  W. ,  sends  us  a  oircular  about  bis  new  fiute, 
and  a  latter,  in  which  he  says  that  the  most  satis- 
factory  way  for  the  querist  will  be  to  pay  Mr.  Col- 
lard a  visit,  and  try  the  instrament  lor  himsalf- 
The  qoariat  wrote  from  India,  so  he  had  better 
•endforoBeof  the  circulars  to  tho  addreas  giren. 
-Ed.] 

[11012.]— OoUard'a  Flntaa.- In  reply  to 
"India,"  I  may  siy  that  Ur.  Collard's  improve' 
ment  ia  applicable  to  any  ayatem  ot  (ingering,  and 
1  recently  aaw  one  he  luis  miila  for  Mr.  Xichalson 
with  the  old  S-koy  fingering  ;  but  the  new  finger- 
ings, Boehm,  RadcUS,  or  Carte  'GT,  especially  the 
latter,  are  preferable,  and  are  very  eaiily  acquired. 
Xq  one  who  has  heard  one  of  these  fiuteacsn  doubt 
iperiority  iu  the  low  aati<3  ;  but  the  aeoa- 
requirad  necessitataa  a  high 


price,  £35,  I  believe ;  but  a  note  to  Atessrs.  Collard, 
3tU.  Oxford -street,  will  obtain  full  particnlan. — 


justat  tha  iunctionef  the  steel  and  civored  strings 
was  noticed  and  explained  in  No.  71S  ("  How  to 
Keep  a  Piano  ia  Order"),  but  as  it  may  not  be  oon- 
veniant  to  refer  so  far  back,  I  may  say  that  it  ii 
caused  by  a  wont  ot  length,  and  oonsaquant 
deHciency  ot  teaaian  in  the  lovost  steel  not«. 
Under  these  oircumatances,  the  strings  not  baiug 
tightened  to  their  proper  teasion  hive  no  reaerva  ol 
elasticity  to  draw  upoo,  and  are  thstuiore  extremely 
liable  to  get  sharp  or  flat  with  the  alightest  cbsngel 
of  temperature.  Aa  this  failing  is  local,  rarely 
indeed  extending  to  more  than  lor  o  notes  above 
the  covered  strings,  au  iron  frame  would  hepawer- 
lesB  to  correct  it ;  but  I  have  found  it  a  great  im' 
provament  to  lubilitute  maaic-brass,  ot  tlie  same 

Sage,  instead  ot  the  steel-wire,  or  in  cases  where 
e  belly-bridges  are  in  one  piece,  to  continue  the 
e^ivered  strings  a  few  notes  higher  np.— W.  H. 

[11916.]  —  Sleetro  •  magneta.  —  Your    |In. 
magnet  ia  best  with  a  bow  and  not  fiat,  and  should 

batvean  the  poles  ;  you  willrequire  2^  or  iUb.   No. 

wrap  the  wire  at  the  top  of  one  leg  by  tying  the 
wire  round  the  iron,  leaving  about  i8in.  of  it  pro- 
jecting ;  twist  this  end  round  the  bend  so  at  to  be 
out  of  the  way  I  then  hold  the  magnet  on  a  table 
with  the  left  hand,  turn  the  poles  upwards  and 
keeping  the  wire  very  tight,  wrap  six  or  eight 
layers  ol  wire  on  the  [eg  by  turning  Ibc  magnet 
touudi  layiog  the  wire  evou  and  close  andprevent- 

GuKOr  and  thumb  ol  either  hand  alternately  ;  then 
untwist  the  I3in.  wire  and  go  round  the  bend  to 
theother  l«t.  with  whioh  proceed  in  the  same  way, 
and  you  will  finish  by  tying  the  wire  as  you  did  on 
the  iron  core.  You  can  put  the  job  aside  at  any 
time  by  winding  the  wire  for  a  few  turns  round 
both  legs.  In  unwinding,  lake  care  to  keep  the 
wire  tight  till  yon  gat  back  where  yon  left  off. — J. 


[11917.]— Btralna  on  Ornnk-Pln.- To  "Suv- 

■ — '-"    '  '-  "  "'  know  it  you  desire  tha  easily 
— "■ — lathematiul  exposition 


worked  out  formula 
of  thi     ,  ,      , 

terms  tiiat  could  be  utilised  by  those  who 
diup  -  ■      ■       •  -  ■■ 


t,  on  the  tt 


say 


nry  ot  |  the  parallelogram  of  forces, 
easy  way  ol  not  only  finding 
the  strain  on  the  crank-pin,  but  also  on  the  con- 
oliog-rod.  To  do  this,  lay  cfT  a  horiioutal  tine 
scale,  representing  the  stroke  of  the  piston,  also 
Q  connecting-rod  and  crank.  Next,  cuntinuatho 
le  of  the  piston-rod  to  the  centre  of  tha  crank- 
att.     Then  set  ofT  on  tha  ooutinuation  of  the 

in  of  such  pressure  erect  a  perpend iiiular.     Then 
edistancefrom  the  point  where  the  Hue  represent- 
ing the  piston  and  connecting -rod^  joins  the  intcr- 
--■'--  ol  the  verlioal  tine,  would  rtjiresout,  when 
the  strain  on  the  connecting,  rod,    and  the 


t  the 


nnectms- 


od  the  Birain  on  the  crank-pin.     Tbnt  is, when  tt 
irauk  isat  mid-stroke  nearly.    Tha  slr«ins,  woolu, 
of  course,  vary  in  other  positions.— Sunlight. 

[MOtS.J-I.a'rar  of  Plrat  Ordar.- 15  :  12  : : 
.1137  :  8  903  very  nearly,  tha  error-  being  -01  of  a 
fool,  vary  nearly  half  an  inch.  When  itisconaidered 
that  the  eentre  of  gravity  of  two  Ioks  would  not 
be  coincident  in  povition  with  that  ot  the  man, 
probably  solution  ^  three  places  of  decimals  ia  near 
enough.  — TnBaDLE. 

[41919.]— Indnotlan-Ooil  Bmka.— The  praper 
plaoe  (or  the  platinum  contact  on  the  spring  ia  i 
the  total  length  of  the  spring  dowowalda  from  tbA 
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■imataTe.  Verj  mneh  aren  then  dep«nd>  on  the 
WBf  thB  apiiiig  I*  made.  It  Bhonld  be  go  nude  that 
when  the  current  piuaea  the  urtian  between  Iho 
Bontset  uid  the  Brmatora  ahonld  bend  a.  little 
before  brealdiig  oontact,  anil  therefore  the  Bpring 
■init  be  pretty  itiff  in  the  hivsi  put  and  weaker 
in  the  npper  part  aboTS  ths  contact.  With  a  per- 
twstlv  fitted  ipring  and  contact  I  bare  never  had 
an;  difBcnltj,  no  matter  what  the  aize  of  coil  maj 
be.  The  platiunm  lorfaca  thonld  bs  made  from 
•tont  .wire,  driven  into  and  riveted  into  both  iprinf; 
uid  oontact-fcrew.  The  patt  faolt  Is  want  of 
nrfaoe  in  the  eoataot,  and,  if  this  be  too  nnall, 
it  wHI  neither  ^low  the  ooil  to  work  to  toll  power, 
nor  will  the  platinnm  stand  the  wear.  It  of  any 
Mrvioe,  I  ■honld  be  hipp;  to  send  Ur.  Brown  a 
•ketch  of  oontact- breaker  I  made  (or  jaj  own  nae 
onarerywiwerfn]  ooil,  aad  which,  after  foni  or 
ftve  jmzr  nw,  ii  in  partact  ordar    itiU.— Buir- 

[44920.]— InjMtoi  Pampa.— The  clan  of  In- 
itrbmanta  jon  deicribe  are  really  not  of  the  injector, 
fcnt  Oia  ejector,  elaM.  And,  therefore,  there  are 
manj  polati  on  which  70a  would  need  to  be 
Bffinainfjfl  to  bs  able  to  at  once  deal  with  Iha  anb- 
i^A.  The  sDction  and  deliver;  ihonld  be  ample  in 
MM,  and  the  deliver;  ihonld  alio  be  Nther  mida 
irith  an  sai;  dip,  or  bend  ao  that  the  Imin^  bod; 
of  iteam  and  water  ma;  not  be  projected  into  Of 
be  eiUTonnded  b;  tir.  Tha  jet,  in  fact,  ihoold 
^;  dkaotly  on  to  a  bod;  of  water  or  other  fluid. 
Then,  aeun,  in  m;  optnfon,  the  jet  ii  too  far  re- 
moved from  Uia  throat,  and  it,  owing  to  the  form 
of  conatmetian,  iatoo  far  from  the  niDlJan- inlet. 
It  the  jet  alio  doe*  not  point  fair  at  the  centre  of 
the  throat,  an  ejector  will  trequentl;  refuse  to 
work,  neae  are  a  few  of  the  caniiea  ;oa  mar  find 
at  the  baae  of  ;our  sometime  failorea,  which  ne- 
««*aitata  adjnrtment.— SoHuaar. 

[14921.]— Trioyole.—I  lideaHuDber:  it  iacer- 
tuat;  a  beautiful  machine,  and  ths  qoiekeat  ^oer. 
Hillier  won  the  60-mile  amateur  cbunpionahip  on 
ORB.  It  ia,  however,  somewhat  difBonlt  to  ride  at 
first.  If  "  Ex."  intenda  bajing  one,  I  would  advise 
"  like  Pcemlsr,"  which  ia  alaoa  doable-drivsr,  and 
which  can  be  easil;  ridden  attar  a  tew  hDors'  prac- 
tiee.  .If  "  Ei."  will  advertise  his  address,  twill 
write  him  whsra  ha  can  see  mj  Hnmber  snd  ez- 
amins  it  at  his  leisure.— E.  B.  H. 


u,  tiom  ill  latfs  driven,  62ia.,  It  makes  . 
Hma  on  a  ndng  path.  But  the  tUa  of  wheal 
woqU  be  Mitainlf  afsinst  it  for  ordinary  road 
ndlnj|,  ^nie  pooa  is  veiy  high,  baias  £22.  It  is 
■ItoEsair,  uidnqniMt  mmm^U^U  in  riding ; 
but  it  1«  ai  Tery  good  naehina  for  cadng  of  land 
riding,  ludBnjwLeB  tha  ridst  is  an  e^Mtble;- 
•Ust.  But  It  rnumoeh  hearler  than  •ti^dto,  and 
Ii  nothing  so  eas;  to  pfinielaamaaj  other  tclojolaa 
of  the  usual  patteni.-^mrLiaBi. 

S.] — PoToa-Panip. — I  ahonld  aa;  ;on  M- 
oaw  leathsn  to  the  valvot,  as  the;  do  not  hold 

■aeh  vatve,  ud  U  yon  eannot  pat  In  new  leather*, 
•md  the  v^ea  to  tna  naMcrt  plnmber.— Wonzivo 

[41S22.]— ForOB-Pnmp.— Theia  b  noU^ng  at 
M  leqaind  that  would  be  dit&oult  todo,  neoeaaat; 
to  prercDt  the  poiiw  Mqoiring  the  tronble  i» 
frrfining  each  time  of  nelngDaad.  Hie  faetls,  that 
mfoot-Talva  doee  nothold,  01  else  there  is 
■  leaky  joint  bdow  the  barrel- most  probably  the 
tonnar.  What  yon  need  to  do  is  to  take  ont  tha 
bottom  valve,  and  either  U  it  be  iroin  Bt  a  new 
—  1,  or  else  see  that  the  existing  one  is  made  to 
Awatm,  and  the  defect  will  at  onoa  dis^psai. 


would  be  in  no  way  protected  from  those  of  light- 
ning  or  auch  atraoaphario  diitutbaaoea  as  would  Fet 
up  a  atiDDK  teoniou  between  tha  linoi  and  earth. 
As  to  Ugbtaing,  the;  might  well  prove  more 
dangerou)  than  a  singte  line  with  earth 


[4491 


hol^w 


[44933.]  — DMolonrlalnr  Asent.  — Has  the 
qnerist  tried  the  cfteetot  passing  Uie  liquor  throogh 
a  eoMidetaUe  depth  of  antmsj  charcoal  F  It  the 
Eqnid  is  In  the  nature  of  a  a;rup,  it  ahould  be 
pMssd  throngh  whilst  hot.— Sadl  Bnc&L. 

[44923.1  —  Daoolonrlalar  Acant.  —  Fatration 
thnngh  BDimal  eharaoal  would  probabi;  remove 
■11  oolow  tama  the  solntton.  If  ehlorine  answers 
thapnrpoBB,  and  there  is  no  objeotian  to  ii>  nse 
otbar  ttSD  its  poisonous  propertiia,  that  ma; 
easily  be  sot  over  br  eatetiu  MditioD  of  mlphide 
or  bisnlphide  of  soda  (brewars*  material)  which 
will  (oim  with  an;  eioess  of  ehlorine  the  bno- 
Buons  ooDponnd  known  as  Qltmbertalt.— Duhbod. 

[44923.]—DsaolaaTlBlnr  Agent.— Cannot  you 
uaoan  to  obtain  the  liquid  vrithout  the  bnmt 
angar  r— as  it  seema  ttrange  to  add  bomt  sugar 
ana  then  proosed  to  bleaeh  it.  U  yon  do  not  yonr- 
mM  mske  the  aald  liquid,  periuips  tha  aunnJEac- 
tnrers,  on  yooi  represeatattons,  wonld  supply  yon 
,j^   ^    ,^ . .     «.__    __      .  -  , 

bettosafast^-0«r 

[44924.]— Ttfatnpb  Olranlta.- A  metallic 
ntaneIianit,lnst«ad(rf*aith,wDnldba  tree  from 

tha  «««**  of  WA  MRMlti         ■ 


L  SxBOB  Don 


JoDgtheline.  Barth oorrente setting np o^oiine 
forces  in  tha  two  wirea  wonld  be  neatrahsed  and 
not  inttcfere  with  tba  working  ourrent,  and  the 
same  with  indnction  efteota  ;  bat  ai  to  atmospheric 
actions,  the  wires  would .  be  simple  ooUeotora, 
reoeiviag  a  strong  charge  and  tending  to  discharge 
to  tha  euth.— Sioiu. 

[44926.1— Valralino.— It  "P.  M."  will  adver- 
tisebis  address  in  "our*,"  I  will  put  him  right 
for  a  safe  and  eSecdve  lubricant.  Being  a  me- 
chanical engineer,  I  have  seen  a  great 
stanoea  of  what  yon  oomplain  of.- £1.  B. 

J44916.]— FhotOBraphlo.— If  the  pinholes 
;  in  the  sk;,  or  moatl;  there,  and  are  on  no  other 
important  part  at  the  picture,  varnish  the  negative 
on  ths  glass  side,  and  when  the  varnish  ia  quite  dr; 
and  hard,  rab  some  powdered  resin  ovei  the  por- 
tion to  be  retoDchad  (this  ia  to  pvB  the  pMwU  a 
bita  on  the  vamiahj ;  now,  wilh  a  good  pendl,  aay 
a  B,  hlaoken  the  sky,  or  mch  parte  as  reqnire  it, 
theq  rab  the  blackened  part  over  with  a  bit  of 
flannel :  this  is  to  insure  on  even  bUeking.  Print 
uauaL  Should  the  ^nholea  be  on  soma  object 
ths  fon^ioand,  rub  a  littl*  rami  on  the  film  side 
of  the  negative,  and  toudi  each  pinhole  arer  irith 
thepenca;  now  famish  again,  taking  nra  to  pre- 
Tent  tha  lead  running.  On  the  print  the  retouched 
apota  will  be  white  inatead  of  btaek ;  now  mix  tlw 
— Tiured  colours  with  a  little  gum-arabic  in  water, 

d  paint  the  white  apots  the  ahade  of  tbur  sur- 

ronndinais,  this  ia  called  "  apotting  out." — Willuh 
Pbok,  Hayward'a  Heath. 


effect;on  wantit  uied  on  cold  glass . — Ob. 

[44927.]-Xatt  Tamtah  — A  vsiy  flns  TBmiih 
is  that  reoommendad  by  U.   Uon  Vidal.    It  Ia 


br)3,  aay,  about  20in.acToat  the  flat  face,  ai 
^-lin.  dL'Gip.  similar  to  a  section  of  an  ootaniBl 
cciluDui.  In  the  upper  part  of  each  of  tha  isca 
there  shntdd  be  a  feua  or  lenHW,  aa  Uie  caae  lasj 
be.  and  facing  each  a  picture.  Whilst  in  tha 
centre,  iis;ou  suggest,  ma;  be  a  powerful  lamp. 
Tha  vietf*  might  bs  photos,  curied  each  by  a  glaai 
plsto  inserted  in  a  frame,  which  would  thus  nir* 
TDucd  the  central  lamp.  The  pictorea  thvoadia 
would  be  rendered  tnuuparent  by  soaking  thai 
either  io  paraffin-wax  or  a  solntiou  of  Canada 
balsam  and  turpentine.  This  would  alaa  aet  at 
the  adhssivs  medium  to  sscure  the  pictures  to  the 
glons  plates.  If  this  frame  with  the  pietures  was 
made  to  revolve,  than  each  person  wonld  be  tUa 
to  inspect  the  whole  eight  vie  wa  vrithout  mmiu 
from  hia  or  hei  peep  apertore.  Additional  dhsi 
could  atio  be  introduced  by  the  aid  of  oobntd 
glass  or  gelatioa  in  sheets,  to  give  the  appeaisnse 
of  Bumise,  stoma,  macalight,  and  other  effects. 
I  In  tact,  I  could  suggest  a  k^  of  diorama  el!scts 

Crooarable.  The  <ml;  question  is  that  of  tte 
insea ;  tO  produce  good  SSeCtS  thev  are  most  ns- 
ceasary.  For  othsi  partionlan  of  them,  see  ths 
query  alteady  quoted  and  my  reply.    As  an  a- 

tfma,  y  on  wonld  Snd  tnch  very  good,  and  I  ibsll 
este«mit  apleasure  to  inany  wayhelpyon.— Sin*    . 


ether,  201 
pounded 


parts  ;  benzol,  Ek)  to  100  parts. 

a  somewhat  nmilar  varnish  sosu  three  or 

years  rinoa,  and  it  proved  most  suooeasfoL 
'—  *>••*  *^-  glasi  Is  perfeotly  olean.-^im- 


[44928.1 -ArtUolftl  Leir.-I  think  QufOna 
in  a  fix '*  might  get  ovar  ons  othis  difflonltlet  by 
fixing  a  pieoe  of  the  same  VAt  tough  wood  of 
wlitA  tha  toot  it  mule  ^  the^ottom  of  b  leg. 


waking  a  mp*shapad  boQow  ia  thia  and  another 
tattanot  opposite  to  1^  andplaoeinagoadstlS 
i_ii — *-*— r  laiL  1" -—" — ^-*  ' — '-  '-"  -•  - 


^ an  ordinaiT  tasmis  bsIL  of  _ 

aoltahla  alaa  tatwaau  thaan.  That  hoUowa  sSould 
be  a  UtUe  wldac  than  Hm  aasment  of  the  baU  oon- 
tained  in  th«n,  but  their  depth  and  the  rise  erf  tiie 
ball shonldbefound  by  ainarimwit,  and  I  thinV 
ooold  la  managed  aoaaeffeotaally  to  praraot  both 
tha  "lark"  and  the  "fl<^."  Aa  to  Um  other 
dafaati  think  it  could bareanedlad by  outtfagawa; 
the  t^ol  tha  leg  at  baek  aa  long  gaitata  ate  eA 
awn,  01  if  that  would  prevent  the  lastaaiing  of  the 
stesi  at  side  from  being  atiffh  eaionrii  supported, 
the  top  Bonld  be  left  a  1^  wider,  ud  not  ha 

thlgh-pieee  hmte,  it  ahoold  ba  eaaed  in  the  same 
way  aa  tha  lop  of  the  leg.  I  do  not  nndantaod  at 
all  what  the  part  Fia,  where  it  goes,  or  what  la  the 
use  of  it,  or  d  it  has  an;thlDg  to  aay  to  edthar  or 
both  of  the  defeats.  The  ball  should  be  wsU  in 
front  of  the  hinge,  and  caught  between  the  hollow* 
Intbslegand  foot  just  aa  a  lemon  ia  caught  in  - 
lemon  aqneeser.  If  "OiiainaFiz"bie*BiiBnlai 
I  vrould  DO  glad  to  hear  how  it  works.  I  hai  . 
-iver  seen  it  tried.    It  has  just  come  into  m;  head 

I  a  dodge  likely  to  answer.— Q.  J.  H. 

[44k)Z9.]— Botarr  Htsam-Bnglne.—I  am  not 
able  to  lay  m;  haud  on  the  copy  of  the  Seientijic 
^mtrietm  for  the  IDth  of  last  month  j  but  from 
what  I  reoollect  of  the  matter,  I  think  it  was  a 
turbine  motor  in  which  the  ateam  waa  ejeoted 
against  Tsnes,  and  that  there  was  no  direct  dead 
—   ■■-    the  radprooating  angina. — Stra. 


[4493Q.]^-Ooaaomma.— The  best  thing  that  I 
ooold  recommaud  the  querist  tor  thia  pnrpoae  ironld 
be  a  Eoetrope  or  wheel  of  life.  This  inganfona  ' 
is  very  amusing  and  inatmetivs,  and  would, 
donbi.  answer  all  the  requlrementa^ot  "  Ccamo- 
rama."  If  the  querist  doe*  not  know  how  to  make 
"wUJi      -    -        . 


triShig;  but  it  "Cosmorama"  doaa  not  like  the 
idea  ol  maldng  it,  he  can  obtain  one  at  the  ooat  ot 
2a.  6d.  or  6*.  o7  J.  Clark,  2,  Oarrick-  street,  Covant 


Oaiden,  London.  The  slides  a 
containing  three  coloured  dif" 
hook.—  qT  Fsvxb,  Swansea. 


I  sold  in  book* 


[449.11,]- Battery  to  Baohuve.  —  Tlw  U- 
cluichv  t«ttery  I*  recharged  with  ammonio>dils- 
ride,  about  loz.  to  a  cell.- Ai^bbt  Sxitk. 

[44m.1-SUk  Analyala.  — Ton  had  beltat 
get  Pro  lessor  WauUvn's  book,  published  bj 
Trubner.  69,  Ludgate-bilL— Albbbt  Bxub. 

[44937.]— Pianoforte.— The  standard  tanwm  of 
the  wiresin  a  Bf  octave  grand ptanomayTBiy  ban 
401b,  to  1  cwt.  Now,  aa  between  tbeaa  tm 
axtremeB  titers  exiiti  a  differeaoe  of  about  S  Vmi 
in  the  combined  pull  ot  tha  string*^  "J.  G.  A" 
will  see  bow  impossible  it  1*  to  answer  thia  qnxy 
in  anything  like  a  leUable  manner  withont  a  raUw 
deeimpticn  of  the  tnstrumant,  maker,  and  pnAahk 
age;  but  aa  thara  wHl  be,  moat  likely,  aregiaterot 
the  nomben  ot  the  wirea  upon  the  irreat-plank,  h* 
wm  be  better  able  himself  to  asoealain  tha  oria^ 
siMa,  be;Mid  irtkioh  it  would  hatdly  be  ante  ta 
venture.— W.  H.  Divns. 

[44039,]— BzMB  Fonndlnr.- Let  "Tow 
Ireland"  procure  "Braas  Founders'  HanaaV^ 
Waale'a  3<Ei*a,  prioe  2a.  6d. ;  it  wilt  help  bin  ontst 
aome  of  bia  difflonlties.— Woaxuio  Toic 

[44939.]- Braaa  Fonndlny .— Tour  son*  ar* 
not  propsrl;  made ;  they  should  be  ot  (fay,  aal 
well  baked  in  a  oote-oven  before  being  p^tn  tfc* 
mai.  The  materials  yon  have  need  tor  thoB 
might  do  If  wall  baked  to  thoronghl;  dry  t^a; 
but  having  nam  used  anytinng  but  prapar  day 
I  could  not  B»  definitely  if  they  migU  b* 


[44e40.1-^Mt.— Both  riha  and  planUng  can 

Bily  banant,  a*  I  bava  deaciibad  rapaOafiy  in 

is  jonmal,  oj  staamlng  ta  baling,    what  dssi 

otboat  arayon  Boposinsto  make?    Ia  U  to  b* 

olinker  Of  eamdlmutr    Too  might,  It  yo«  liks, 


.„ ,  M  yon , 

and  it  would  stiSen  the  boat  gnatly.    For  par- 

ticutara  ot  how  to  stssun  and   bend   the  lOa,  Bc, 
see  replies  in  back  nnmlxn  of  this  joumaL— !im- 

[44041]-Trlorola.— (1)  The  gear  deaoribad  and 
illuHtratcdbyHr.  C.J. Steel  would,  as  hestatss, 
be  j  ust  the  thing  to  afOi  to  the  "  SalTO."  (2)  The 
lever  shown  la  not  to  pull  against  in  riding,  but 
msict;  to  alter  the  gear.  The  rider  would,  of 
course,  have  to  use  the  naual  steering  and  fast 
hnndlei  to  take  the  pull  of  his  arms  against.  Q) 
Tb<r  idea  of  one  wheel  is  all  right,  that  ia  that  B 
and  C  would  be  one  caating.  Bat  it  wonld  beim- 
posaibls  to  oontinue  ths  teeth  from  tha  outer  to  ths 
muer  cirola  of  teeth,  because  it  it  were  so  dona,  the 
pinion  T  would  not  gear  at  the  lowait  when  made 
to  do  so  at  the  highest  point  <>f  tha  teeth.    In  tast. 


the  q 


protiably  disoonnacted.  Open  tb* 
icutrument,  and  examine  that  part,  and  no  doabt 
you  will  soon  see  what  is  the  matter.  If  only  dis- 
connected, you  will  have  but  little  troable  to  pat 
it  rijht.— G.  Fbtbb,  Swansfa. 

i*494G,]— Harmonium  Stop  Ineffootl-ro.— It 
Luk"  had  taken  the  trouble  to  look  inside  hi) 
inntrumeDt  and  given  us  soms  idea  ot  the  arrange- 
meat,  it  might  nave  been  pondble  to  reply,  Inl- 
ctana  Bias  is  a  atop  I  do  not  know  on  a  hannooimii, 
and  I  suspect  in  ths  case  in  question  it  does  exactly 
ss  much  as  it  was  intended  to  do.  It  it  Is  a  sabsti- 
tuta  for  the  Sourdine  it  should  be  so  oonneotad  as 
to  allow  only  a  small  hole  to  be  open  tor  tha 
poasaga  ot  tne  wind  to  tte  raeds ;  bnt  wlttont 
tnowmg  anything  ot  tba  interaal  airan^wianl  nl 
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144978.]— I«ejgal.— A.  ha»  on  aunt  living  in  Vietorut, 
Briti^  Culumbiii,  who  wants  to  trannfer  h«*r  uhiun  of  a 

{jropertyhero  in  Scotland  to  A.    How  can  this  be  dune 
egally  and   "with   the   Icajit  expense  I     A  reply  fruiu 
**  Si)erans  "  will  be  much  appreciated.— Ax  M.D. 

[44979.1  —  Brass  Sprinc*.— Will  some  of  your 
ruadcm  kindly  ffi\'e  mc  dotoils  of  method  of  making  urikm 

Siral  eprbigs:    Also,  flat  spxings  out  of  sheet  brass.— 
.B. 

[44990.]— Oarpenter'i  Tool-Ohest.— Will  somcv 
nnc  kindly  infiirm  me  the  best  way  to  fit  up  a  carpenter's 
timl-chcfit,  iiM  I  am  about  to  make  one  for  myHclf  !  I 
"Wiint  it  t<)  tako  nearly  all  kinds  of  carpenter's  tiwltf,  with 
bead  pinner,  filli»terH.  and  ploughs  handy  to  pret  at,  us 
very  often  in  ii>e.    Plcuitc  state  the  most  couveuicut  i»i>:o 

uf  chest. — WoODKMliBAU. 

[44081.1  —  Chemioal  Analysis. —  I  should  feel 
obliged  if  Mr.  Allen,  or  any  of  the  chemical  contributors 
to  "ours.**  could  help  me  out  of  M>me  diUiciilties  I  meet 
with  in  the  study  of  analysis  t  In  making  analyses  of 
minerals,  &o.,  cjntainlnff  SiOi, Fe^Ci,  AltOa.  OaO,  MgO, 
&c.,  I  fuse  with  KNaCOs  if  necessary,  dissolve  in  dilute 
HCl,  evaporate  to  dryness  in  pn-senoo  of  a  Uttle  UXOa, 
redissulve,  filter  off,  and  wei«jh  SiO«.  Add  to  filtnte 
AmHi ),  and  bnil  until  Nils  is  expelled.  Allow  to  stand 
an  hour,  and  filter  off  Fe  and  AI.  a.  To  the  filtrate  I 
add  oxalate  of  ammonia  to  throw  down  Ca,  and  boil ; 
filter  off  CaOX,  and  either  ignito  to  CaCOs  or  determine 
by  KMnOi.  b.  To  the  filtrate,  after  precipitating  the 
di,  I  add  (-zceas  IIXO9,  and  evaporate  to  dryness ;  ri;dis- 
solve  in  dilute  HCl,  and  add  AmIIO.  c.  Tlien  add 
XaiHPOi,  and  allow  to  stand  in  the  cold  for  twelve  hours 
or  more.  The  precipitated  msgnesinm  phosphate  (</)  I 
collect,  dry,  and  weigh.  The  following  are  my  ditfl- 
cultics:— ff.  I  cannot  reduce  the  AlfOa  tiom  its  extreme 
gdatinous  to  a  more  granular  condition.  No  amount  of 
boiling  that  I  have  tiied  has  effected  this.  How  is  it 
managed,  so  as  to  render  tlio  filtmog  cany  and  rapid  f 
I  use  a  filter  pump.  b.  What  is  tae  brat  method  of 
titrating  the  Ca  oxalate.  I  find  that  the  colour  remains 
and  disappears  aft«-r  a  few  seconds,  during  the  addition 
of  several  cc.  of  K]ln04,  when  near  the  finish  ?  How 
am  1  to avuid  ibis,  and  how  tell  the  exact  finish  I  Or  if  I 
Ignite  the  oxalate  to  carbonate,  is  there  any  way  of  ob- 
taining the  precise  heat  to  give  CaCO;*  only  such  as  a 
metallic  bath  or  anv  other  way  than  merely  by  the  visible 
red  heat.  r.  On  adding  AmHO  here  I  always  get  a  little 
Fe  and  Al  precipitated.  How  is  this,  snd  how  may  I 
avoid  itt  Of  course  I  have  added  it  to  the  other  Al 
and  Fe.  d.  I  never  get  tliis  precipitate  crystalline.  The 
miufnesinm  phosphate  I  obtain  is  floccul«nt.  How  is  this, 
and  how  may  I  avoid  it  T  I  shall  be  grateful  for  any  help 
that  can  be  given  in  this  matter  to— A  Self-tauout 
Country  UAV. 

[41992. 1 -Hope  DrlTlnflr.— I  should  be  extremely 
obiigtd  if  any  of  "  ours  "  could  give  me  information 
about  above.  Ist.  What  is  the  advantage  of  ropes  over 
geaiing  as  regards  friction  f  2nd.  Is  it  possible  to  drive 
wiUi  cruised  iufitead  of  open  ropes,  in  order  to  impart 
motion  in  any  directi'  n  to  shafting  driv<m  from  the  miiin 
shaft  without  injuring  the  rope  I  Srd.  What  hors^-power 
will  a  rope  l^in.  in  diameter  impart  driviog  from  and  to 
a  3ft.  pulley  I    Any  information  will  oblige— Axxious 

IVQUIBKB. 

[44.%3.]  —  Klneral  -  Oil  Stoves.  —  Now  that 
**  strong  necessity "  is  forcing  many  of  us  to  study 
economy,  our  attention  has  been  turned  to  mineral  oil- 
stoves  fur  the  ptirpose  of  heating  sitting-rooms  and  bed- 
rooms,—particularly  the  latter,— but  we  are  afiraldthat 
breathing  the  products  i>f  combustion  might  r  rove  in- 
jurioufl  to  hea  tb,  enpetiaUy  in  the  case  of  delicate  or 
consumptive  i>f  rsuns  who  wi>h  to  keep  their  rooms  warm 
during  thf  night,  and.  as  n>)  reliable  information  can  be 
obtained  f  r>  m  tht  si^llors  of  the  stoves,  I  venture  to  tres- 
pan  on  yuur  Hpoce,  feeling  Kure  that  we  shall  get  the  pre- 
cL-40  infoimitiun  wc  waut.  -  X. 

[44984.]- Snlpbo  -  Carbonate— Keoommended  in 
the  Times  of  23td  8t^i)tem>icr  last  a-*  a  remedy  lor  tM' 
phylloxera  Will  vnnxt  kind  reader  give  mo  information 
respcctiug  this  artic'e,  nnd  tuy  Iti  probable  whoU<sil«* 
price'  rould  it  be  msmfitctiirod  ubmad  inm<ili-rate 
quantiticsi  without  an  expensive  plant .'    Any  dctailit  a-i 


to  the  modo  of  its  manufacturo,  or  a  referonee  to  any 
work  where  this  information  is  to  be  obtained,  will  much 
oblige  ~  Italy. 

L44886.]-Oafl  -  Fire   In   Bedroom.  —  I  have  a 

Erospect  of  changing  my  reaidenoe  this  winter,  and, 
aving  an  invalid  In  the  family,  am  desirous  of  arranging 
a  gas-fire  in  his  bodroom.    Kow,  knowing  that  there  are 

SM-fires  and  ta»>lire8, 1  want  to  have  it  done  properly  at 
e  first ;  therefore,  I  seek  adviee  and  information  from 
soma  of  the  knowing  oaea  belonging  to  "  oux/t  '*  who 
have  written  on  the  aubiaot,  especially  '*  The  Oas  ICan," 
to  whom,  a  month  ago,  I  inserted  an  advertisement  of  my 
address,  but,  to  my  frreat  disappointment,  ha  has  noc 
taken  aay  notico  of  it  hitherto. -H.  0*B. 

[44860.] -Pebble  Speetacles.~In  a  well-known 
optioiaa's  window  there  is  a  notice  to  the  effect  that 
pebble  lenm  out  in  the  proper  directi(»  show  coloured 
rings  with  the  polaiisoope.  On  trying  a  pair  which  I 
knuw  to  bo  pebble,  I  sew  no  rings,  but  a  change  of 
colour  only ;  on  rotating  the  polaxiser,  other  lenses, 
supposed  to  be  pebbles,  produced  no  effect.  The  samo 
wich  common  spoetade  lenses.  Will  someone  kindly 
explain  why  I  did  not  get  the  rings  i  Also,  if  the 
absenoe  of  colour  is  a  certain  proof  that  the  Ionise  are 
only  plain  glass  7— IiBWIb  Aauhdki.. 

[44D67.]-'Oarbofdo  Aokl  Gee  from  Ohalk 
and  VitrioL  —What  quantity  of  carbonic  aeid  gas  can 
be  obtained  from  a  pound  of  vitriol  mixed  with  chalk  I 
And,  what  is  the  best  proportion  of  chalk?  What  is  the 
expansion  of  this  gas  under  heat  for  each  degree  ?  Is 
thert  any  work  which  enlarges  on  this  subject}  — 
QujeasMB. 

[44988.]  —  ICatrlculation  Fees.  —  Is  there  any 
society  that  advances  the  fees  for  those  wishing  to  go  in 
for  the  2tfatriculation  Exam,,  London  Univenity  f  i 
know  thoe  Is  a  society  whloh  advances  fees  for  women, 
but,  is  there  one  for  men  f  The  foes  are  repayable  by 
quarterly  iostalments.  Any  informatioa  will  oblige^- 
UabO'Dp  BrunnaT. 

[44980.1  —  Oas.  —  WOl  any  of  our  oonespondents 
kindly  inrorm  me  how  many  cubic  feet  of  g4s,  of  average 
quality, would  be  required  to  produco  the  same  amount  of 
heat  as  one  ton  of  coals  !  Also,  of  average  uuohty  I— 
J.  W.  I. 

[4tf90.]— Bzhaust.—A  description  of  the  t!xhaust 
used  at  gasworks,  to  relieve  the  retorts  from  pressure, 
would  much  oblige— J.  W.  I. 

[44031.]  —  Straw -Bleachlnff.  —  Will  any  corre- 
spondent kindly  detail  the  methods  of  bleauhing  straw 
wavd  by  the  Luton  or  otlier  straw-weaving  inaoufac- 
turers !  I  believe  that  in  somo  cu«o.s  ihe  i»traw  is  not 
dipped  in  chloride  of  lime  solution,  and  bhjuld  bo  glad  to 
know  the  process  adopUKl.— A.  S. 

[44992.]— Pan  for  Plan  in  ff-KTachi  ne  —  Would 
any  of  your  roadcrs  kindly  give  me  Hume  information  f— 
What  Bjrt  of  f:tn  or  bluwor  would  bo  retiuirel  to  dniw 
the  Nhavings  and  du.-^t  frum  two  or  three  i>lai)inj(- 
maohines  ?  Ihcy  are  Hxcd  on  11  floor ;  the  line  of 
shafting  and  cuiintez^shaftM  ore  iinder.  Would  it  bo 
I)OfrKib;e  to  draw  the  dunt  downwards  from  the  machines 
or  not!  They  aie  laige  machiuOM,  uud  in  a  line  on 
the  floor  with  a  beam  nmning  dirt> ctly  ovvr  them,  the 
lay  shaft  diicctly  under.  T  should  like  to  draw  the 
dust  d>)wn  uudor.  The  machiues  oi'e  oftf-n  driven 
oil  at  one  time.  If  I  made  the  lau,  whut  wnuld  bo  the 
test  sort  to  make,  and  which  would  be  the  tcbt  way  to  flx 
it  in  the  shutes  or  box  .'  -  L.  8.  D. 

[44093.]  —  Advanced  Cookery.  —  I  am  fairly 
advanced  in  the  art  of  cookery,  but  wihli  to  obtain  good 
standard  works  upon  same  to  become  chef.  Wi  1  any 
perM)n  of  experience  assi»t  me  I  I  have  attended  schoob 
in  plenty  until  my  means  are  nearly  cxhausttd.— OaruAs 
Nkllt. 

[44994.]— To  **  Sperans."— Will  yon  ploare  say 
whether  the  statute  of  limitations  bars  a  claim  against 
the  administratiix  of  a  decetised  shareholder  for  calls  on 
shores  hold  by  him  in  u  limit.d  liability  company  1 — 
Stvuknt. 

[44995.1 -Main  Sorinff  Winder.— Will  any  of  our 
wat<'h  fiicnds  kindly  dcsorioc  how  the  machine  is  used  ! 
Is  the  outer  »nd  of  the  spring  fixed  to  the  bsrrel,  and  the 
barrel  held  until  the  spnnfr  is  wound  !  And,  what  is  the 
use  of  small  lever  above  winder  ?-No  Name. 

[44996.1— Tltbee.—'What  official  source  or  history  will 
supply  infoima'ion  of  the  ixTted  when  the  impjst  of  tithes 
was  tirst  levied  in  England  .'  the  approximate  amounts  at 
various  periods  uf  Uritisb  history  i  tbo  relative  amounts 
appropriated  by  tbo  clergy  and  laity  respectively  at  tlie 
present  time  7  also,  the  amount  oollcctea  in  Ireland,  if 
any  I  if  the  Tithe  Commi.s%ion(T8  have  any  contol  of  the 
money  ?  or  judicial  authority  in  its  levy  *.  Is  there  any 
audit  of  receipt  and  exix-uditure  I— A  Mxxbbb  of  tub 

ANTI-TlTUb  LbAOUK. 

[44997.]— Chamfering  Oxford  Frames.— I  have 
bEcn  much  intorest«'d  and  a^elHtod  by  the  replies  in 
'*  ours  "  SK  to'nhamfering  Oxfonl  frames  :  but,  hh  1  find 
most  dilficulty  in  catting  out  the  rebate,  i>erhap3  some  of 
vour  Vdln-d  coutribut  >rs  will  iiKriKt  me  sm  to  tin.*  ln'Ht  and 
handiest  way  of  doinir  trn.  I  uot'Ce  that  "  S.  C.  W." 
(19160,  p.  14)  rnfors  to  the  use  of  the  ciroulsr  raw  in 
formiuff  the  rebate  ;  and,  may  I  ask  him  if  it  is  done  in 
the  la  no  t    And,  if  so,  how  is  the  operation  performed  1 

— tJXBATHTAY. 

[44998.1 -Bailway  Brakes.-To  Mr.  Milks.— I  am 
very  much  obIige<l  to  Mr.  Miloi  fttr  giving  us  on  p.  6*22  of 
last  vol.  an  auennut  of  his  brake.  Will  li<!  bo  gofsl 
C30ugh  to  toll  me  upnn  what  lino  it  is  or  hss  boon  ut<ed  ? 
I  don't  see  any  ditficulty  in  prcv^ntinir  the  watoTiiom 
freezing,  but  at  pro  cut  I  do  not  undoiKtund  how  tlic 
brake  becomes  (»elf-actinGr  in  rase  of  oreident.  Suppose  a 
train  witli  Sir.  Mdes*  brake  runs  off  the  line,  or  <t  pipe 
bunits,  will  the  brake  art  of  itcfolf,  or  will  it  be  rendered 
iiscless  ?— A  DsTVBR. 

144999.]  -  Self  -  FeedinflT  Fonntaln  for 
AQuarmm.—  I  am  con*itractiQ(r  an  tuiuaiium  3rt.  3in. 
by  lit.  4in.,  and  tft.  6in  deep.  I  should  like  to  luivem 
it.  u  s<M-ii»odiug  f'lunfnin- h.it  i»*,  n  it  n -1  troiii  any 
«»ut^ill••  Hiiijin*.  My  plan  is  to  iiuilo.' u  \viitvi-A\lii-t.-l  14in. 
iliiiiii'.tor.  witli  :i  'Jin.  l.ioo.  Tbi^:  wli«'  1  ^Ijorml  work  twn 
[pumiM  ^quarter  ocutrc;   ^'iu.   Luxe,  and  2iii.  ^t.;oko,  and 


send  water  into  a  cistern  on  tbo  top  of  the  equiinni. 
This  tank  or  dstotn  will  be  about  4m.  clear  of  the  top  of 
the  aquarium.  Apipfi  from  tho  tank  oonveyviraterto 
run  the  wheel,  and  a  small  pipe  for  the  jot  will  also  be 
taken  ftrom  the  tank.  Tho  pumps  will  be  made  alHflar 
to  an  taurine  cylinder,  but  with  daeks.  Do  yon  think  the 
plan  will  work  if  neatly  carried  outl  Or,  can  yon 
suggeet  another  method  for  a  self-feeding  jet!  It  will 
not  do  to  have  an  external  supply.  I  want  the  thing  to 
work  itself.— O.  F.  C.  C.  0. 

[4S0OO.]— Toalnff-Bath.— Wonld  some  able  cone- 
spondent  tcJl  me  how  to  rectify  my  toning^-betih !  It 
has  tumod  black— not  through  the  ineoipit«tek  vAkk  I 
allowed  to  eettla  and  thon  filtuiod  trie  clear  liquid  «ff. 
Also,  cjuld  I  streegthen  it  by  evaporatioa  iartead  d 
adding  more  AuClal  And,  what  ia  a  good  formula  for  a 
toning-bath  7— W.  £.  K. 

l45001.]-l4tAt«rn  Polarlsoopa.— I  have  fitted  a 
polarising  apparatus  to  my  lantern,  and  am  now  pie- 
pvring  erysteu  for  the  same  :  but,  not  being  eo  sneeesnl 
as  I  wish,  I  should  feel  obUged  if  Mr.  T^rigfit  wadd 
kindly  give  me  information  upon  following  pointa:— (Ij 
About  what  time  is  required  to  aatiBfactorily  evaporate  • 
*'  silidne "  solution  to  procure  a  sHde  coveted  wMi 
Newton's  discs !  All  my  slidea  crystalliie  roux>d  the  cdM 
only.  (2i  In  order  to  prepare  sn  loelaad  spar  §«* 
which  angles  should  be  groond  away  {  I  hav«  tried  all, 
but  can  get  no  coloured  tinn,  though  following  est 
suppose  the  directions  usually  Riven.  (8)  Caa  toms 
to  cut  hr  an  amatem\ or  would  it  be  more adviiable 
to  get  the  crystals  cat  by  a  lapidary  T  (4)  Is  ta 
apettura  of  about  l|i!Lafair  and  useful  aise  to  eofor 
well  7  (6)  Hovr  caa  unaanealod  glam  bo  piepextd  7- 
L.U. 

[45009.]— DarkealAff  Oak.— I  am  about  to  daxta 
the  whole  of  tho  new  oakwork  of  a  large  hoosewith 
ammimia.  I  should  Ve  lAuch  obliged  for  any  adviee  ss 
to  the  beet  method,  and  the  relative  eost  (1)  of  fuming  it, 
(2)  of  paintiag  the  liquid  on  with  a  brush.  I  should  sko 
be  glad  to  know  if  tne  two  methods  are  equally  duxable. 
— RosicauciAJf. 

[45003.]— Orsrainette.— Will  some  obliging  coixe- 
Hpondent  furnish  me  T^ith  in%tructions  for  making  mmie 
for  above  7  What  kind  of  paper  is  luos*-.  8uitablc.  sad 
where  it  can  be  obtaia^d  7  Also,  in  what  keys  caa  tuoei 
be  played  on  orguinette  7  Jafommtion  on  these  or 
siiyutbcr  points  will  bo  thankfully  received  by— Jack 
Stat. 

[46001.]  -  Photometer.  —  I  would  thank  "  Gsr 
Manager,'*  or  any  other  correspondent,  if  they  wonM 
expltiin  the  way  to  use  the  Lethcby  photometer  wift 
Methven*s  standard.  I  wish  to  asccttim  the  cost  of  gis 
AS  compared  with  other  means  of  li^ht  ting —say  candles ; 
and  I  wish  to  asoortain  the  number  of  Brains  the  caodli* 
will  connimG  jMe  hour.>-  Gas-Lioht. 

[45005.]- Microsoope  Slides.— Csn  .iny  of  yon 
contributors  inform  me  what  matenul  I  ought  to  use  to 
moiint  llatteuod  borif  acid  beads  upon  gl'.iKs  sidrs  for  uce 
vtUh  a  microscope  7  In  ISui.' I  iiuiunlod  upnaidsof  100 
beads  on  25  ^ilides  with  Canada  balsam,  and  they  re- 
mained unsltcrod  during  the  summer,  but  soon  sftev 
the  UKUsl  winter  diuipness  set  in,  the  beads  absorbed 
lit mO!<pti eric  moisture,  beoanie  opaque  and  white,  then  s 
whito  eiliorcrccnce  appcortkl  over  tho  surface,  and  thef 
lionlly  rrumbUd  into  powJcT,  so  that  some  six  moatha' 
work  has  l»oen  nearlv  thrown  away.  I  was  thinking  of 
tiyinp  white  of  egg.— VT.  A.  B. 

[4fiOC6.]—Cniemioal.— Would  Mr.  Allen  kindly  give 
tht*  atomic  weights  of  the  following  elcnetits  aoocnding 
to  the  bc»t  authorities  7  -  Cerium,  Didymium,  labium, 
Lanthanum,  Thonum,  and  Yttrium.  Also,  any  puiticn- 
liTS  with  r«?ppcct  t'.t  the  atomicities  and  combininp 
weights  of  tho  rcccntly-discoveiwl  metals  —  Ijavipsium, 
Norvogium,  Scandium,  and  Ttrbium,  would  be  thank" 
fully  cAtccmed.  And,  further,  is  the  l>alanco  of  evidenos 
in  favour  of  tho  atomic  woight  of  Uranium  being  con- 
sidered as  120  or  240  r  -W.  8.  J^. 

[45007.]— Erythema.— Will  Dr.  Edmunds,  or  some 
kind  rcsder  of  **  ours,"  kindlv  tell  me  a  remedy  for  a 
kind  of  erysipelas  (erytbemai  i  My  Nm,  a  lad  of  about 
13,  has  had  it  now  in  hia  face  for  two  or  thn.?e  years.  It 
is  prin<'i|)ally  under  his  eyes,  red  and  swollen,  and  the 
Bkm  shindng ;  it  gives  him  the  appearance  at  times  of 
having  black  eyes.  I  noiics  it  is  alwajs  worspinthe 
evening,  and  uf  icr  he  has  washed.  1  liave  had  medicine 
for  him  from  my  doctor  several  times,  but  without  any 
permanent  good.— Anxious. 

[45008.] -Violin  ConetTnctlon.— Will  one  of  the 
gentlemen  who  have  been  lately  writing  in  this  magasme 
on  I  he  sbove  subject  kindly  inform  mo  as  to  the  loUow^ 
ing  !- Round  the  belly  of  a  violin  are  traced  two  tine 
black  lines.  I  want  to  know  with  wh;»t  substance  these 
aie  traced,  and,  are  they  made  before  the  violin  i-* 
vatnisht^  or  afterwards  7  I  am  tliinking  of  sttining  the 
violin  with  permanganate  of  pota*h  or  saffion.  Oml 
UEO  any  better  stain  than  cither  of  these  7— Violix. 

[45000.]  —  lilQuefaction  of  Oxyren  and 
HTydrogen.— How,  whon,  and  by  whom  were  thesi 
bodies  flist  liquefied?  Have  they  ever  l>cen  tolidilled  ! 
If  eo,  please  give  paiticulais.  An  early  answer  will 
oblige— T.  W.  £LLBaKKK. 

[45010.]— Erecting  Small  Enarlne.— To  *'8u»- 
LioHT."— Thanks  for  vour  kiud  olTers.  The  tdsos  are  as 
follows  :— Length  of  iwire  in»ide  covers  3  3-16,  through 
the  cover  and  gland  1  4-32.  valve  lace  1  6-82  +  g,  porta 
5-32  -f  13-32,  exha'ist  i  +  13-32.  I  would  liiic  it  to  have 
four  motion  bars  on  with  an  inside  crank.  I  have  not 
seen  tlie  engine  you  mention.— Ckoksbk ad. 

[45011.] -Sulphate  of  Strontium.— Can  onj  of 

Uie  ri'udors  of  the  **i!:.M."  inform  me  as  to  tho  use  of  thiv 
niiiii-ral  ?  Diiriug  the  buit.  fi>w  months  a  ccr  ain  quantity 
of  strontium  has  oecn  shipped  frum  the  port  of  iiirgeatt 
lt>icily)  cbit fly,  I  beliive,  t-.  Amst-rdiim.  Sevi.ral  small- 
ojincH  of  sulpliato  of  btrontiuin  have  Im-(u  opened  hitely 
in  t^idly.  It  in  said  to  be  UM<d  for  letining  sugar  in 
(itrmany.— I£txa. 

[4:012.1— To  "Sperans."— I-**  it  tho  law  in  Ireland 
th;it  tar  di^t•lI^'^^l  Iwvo  t-i  take  out  a  Iutusp  fromthi'' 
Board  of  Inltiid  Tt'vouui- 1«»  onaMi*  them  t')  di.til  tar! 
[m  th«'ro  a  similar  hiw  iu  in^'htnil  7  1)>.m\s  the  taano  thinir 
apply  t:>  stills  ussd  for  ecivntitii*  pui puses  7  as  I  lavi- 
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■DITB  TO  OOBBnrOHDXKTB. 

1.  WWt  OS  oa*  lU*  o<  tha  p>p«f  obIj.  lad  put  dn*- 

kfitafllHtntkuoBaiFUKta^MiBiif  iwM,    «.  Pot 

Ml*  M  «a«tM,  iBl  vfaiB  lamAc  quilM  pat  Ih* 

1 ^  — 11  ..u..  .^lyi  gC  th*  aiHr'~ ' "-*■  "" 


ii  In  irbich  tiw  Bnbject  hofl  bem  follj 

UTDU  in  to  nrltjciie  rouT  uTugs- 

thmC  ran  reu  1  lo  1,  ws 

•"—  ^p.  4£.  S3,  lis,  IW, 


, , to  hint  Ho.*.    Th. 

dnutod  u  Iittom,  quota*,  and  icpllM  ia  nsut  fat 
•  — *  ~  1  .. .-  - - 1,,  ouapT  It  with  qoca- 


■MCdnutodu  Icttom,  q 

ttTfwnlfood.  ud  it  i* 

bJB*  tmA  M  an  ix^ioated  abovei  wUch 
ntMllaMnai.  a^  vhieh,  itaat  adTcrtuanniu  muieiii- 
atrm,  laad  to  rcpliia  whiA  an.    Hw  "dlxpennr  Bale 
rt-i ..  .« V ^  ^  obtaiBlag  -  -"-  '-'— 


BT  naiden  will  avail  thamaal  ni 


.>  Widaa 


Co:.  -.1  lIrtra:ii.~J.  'White— 3.  \V.  rorter.— Lenjjf 
aid  C«>.-1[».  l>akn.-?.  Tajlor.-Xonw.-A.  F.  C— 
Ant:'>a>L!nun.-H.  G.  B,-W.A — C.  S,  Coach.— A 
Fmadal  Xisjaninit.— Ocaaot.— Metm.— C.  A.~ 
A  r.«c&tcil>n:uidXAT(TD(cheM(Cluuur:,-WHibcT. 
— ZmIoci  -El«ai;a:.-<liaus.-(ilaII>iD.-AFcllav  at 
:W  R:;*!  AiD03«BK<lSocwtr.— A.— H,  A.  Waaaell.— 
i.-Vdi:=t«T  S<mant.~T.  A.  Bkeltaa.— F.  IL—F.  J. 
-P»prti»r. — DaoMdil.— Eliwick. - 


menton' .   .. 

fail  to  coneeitt.l-auTOT.      (Sea  pp.  t 
ma,  VoL  XTPf,     The  froatiiiB  ii  aoac 

bnutai  a  plaM  at  wood  bring  ao  hald ^ —  . — 

wlna  tDnUur.  Tlia  artiola  ibooUl  b«  Jiut  naai  aiMnicti 
lottfaoltot  oftbawim  tatinioh.)-T.W.  (YoowlU 
BdI  aU  tfas  inloraiatian  that  can  b»  glran  In  racent 
back  Dnmban.  Unit  eooanlt  a  tolnblr  adnooad 
wuk  on  aittoDomj  to  mahaanruoDt  tl>«  "alcnwnta," 
ordoTDu  want  to  kaoir  the  maauins  atlhaaltlut)— 
J.  D.  CHOMriiLu.  (We  do  not  iMoUeet  a  [nvrlaBa 
nactr,  but  ran  will  And  an  aceiiDst  of  the  oinii  en  p. 
M,  Vol.  XXlV.,No.  8J1.)-J.  F.  Yquxo.  (Toariiould 
Had  aipednen  lothaDirector-OflieralDl  theOeolofi- 
cal  Bumr,  A.  C.  Bamaar,  F.R.S,,  X,  Jerawn-it«t, 
W.,  MMac  the  tirounutancn.)  —  Ton.  (Bin  with 
'""-|r'*~  alia,  and  then  coat  with  map  Tarniih,  but  It 
li  donbtlul  whethar  it  <aa  b<  dona,  ai  the  ink  hu  a 
Kcvat  tendanej  to  nnoar )— Ydlm.  (Tie  companiea 
have  MAIhtic  own  Acta,  bat  >■  •.  mle  tha  oham  tbcf 
1-..  . '— lof  the  ptntal  T«lna  luWM  £90, 

Um  hare  been  nilMd  lUoTor 

[ramthMT  Ae^ 

-  mataO-J.  W. 
ible"!    nun  Bia 

, .jglnaa.    Thapn*- 

that Ib tha boUar.    Itlalaii 


SHf       will  moi 
*■»*       ihowiac 


utoir    -  , 

It  likely  amd  fou  an  extrac 
the  ehusea  thev  an  entitled 
didjoaW  " 


BBpleddi 


Is  th<  c]4iB^.l -DocBTn 
aaa,  WarthooBhtoo.     ("Vi 

dnaer,  Into  wUdi  the  atai 

lirpt  tit*  tram  air  and  wttar^bj  pnmpa- 


h  iUaa 


all   la   I 
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J.    l>it,BtI. 
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— EA 
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IL  Z  ICiu*  ixavian  hare  bets  pnbllahid.  btit  if  fau 
w:ah  ^o  =^e  a  loadUBe.  *ee  the  p^pcn  on  the  iubjeet 
=  V;£a.  XXX.ai^XXXl..b«iunuig*itblhatinNa. 


la,~wa  bellew,  kelll'a,' 
in  dcrkenwalL]  ~£LHn 

patltr  withdiawios  tha 

ot  elemental]— A  Dciraa.  (If  too  CMUWt  <••_  ~ 
Voli.ZVI.  aodXVn.,set  Dr.Bmwn'i  "lUn«Flr*- 
wnrka,''  bom  the  BttMar  offla,  170,  Btnod.!- Av  E.A, 
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i^T-  burr  them  In  ehvnd 
'****-^'  in  an  iran  bu^ 


f  »  r*.  .= 


nd  ibake  op  with  powdtRd 

L  BK^ad  or  two.  tiien  drop 

B^cjpea  ior  bronring  mi^ 

1.  HTU.  :  p.  IS.  Vt3.  XIX.  tMalao 
;  St.  lac  '.:=»  — '.  l-  ftuipKn  Low  and  Co.,  | 
f>iE-*a>-R.  W.i.  .  pailiah  '-A  Piaitial  Tnatua  on  | 
:l4]Ci=^a.-*.sn^;'.v;iai*fdrF*iniins.",-£>fKrii.  ; 
Tu&«  f.£-r  a^  ^  wtiih  are  '±.t  b«ai  gelatine  pU^a.  \ 
'.Aome*.  and  fon  will  be 


^t*n  volomJ."   B>fettop:al, 

(Uuton'i    "  Enginaerlng 

ntoa  and  Ca.|.  ot  one  of  Oaaaell'a 

1^179, 60^  Vo'.  sxxn.    YouSd 

DM  one  haa  adapted  it  to  a  tHerda  1 
(1.  Cannot  tx  done.  Z.  Anavued 
laat  TDlumf.  "iIlTerinc  dockdlali." 
rlimaaiB  bock  ouluDua.  Heat  the 
ut  be  tbotouithly  clean,  aod  apply 
CofiiTiaT  KiAuia.  (What  ia  the 
We  do  not  retocmber  the  name. 


L:-*   .i  P 


the  ]MtyiaJ-A 

FoHibly  It  ia  aome  local  nami^  tor  i 
uar  be  able  to  tell  you  •omethiw  a 
plak.l-AMa^t  tttaaciiTiia  to  Ol-i 
huvTenl  ciniHbetn  weU  apoken 
Bome time uo.)-BAaoMcna.  (Wei 

be   Htiatled  with  the    inatmment, a    _- 

weather.     Oar  own  tepoit  on  iti  capabiUtiea  appeared 

a9pace3,No.  TGl.andi  we  thioj-—'- "■ "' 

— A  BrakraiBin.  (QotoSwiftai 
Bon,  both  of  whom  adTertiie  in 
thsn  what  yoa  want  to  do.  ai 


51.17  &  i^^A^-  wi_'A ;;  s,y^futl.^<iiiapa  than 
■^  ^'.qft  ti  ii^     :  B'Kot  arUiUaukeoytten. 


9>a      T>TT  aie  ^uiU  ont 
s  s£  the  Uaiinf  eaiface. 


_,  „ j;  rtoteh  ia 

Tery  enditable,  bot  not  of  lacb  apecial  intenat 
u  to  wnmnt  inertlon.)— St-aaBT.  (We  bate  not 
ipa«  to  ipare.  See  lait  pangrsph  of  Ur.  KenOal'a 
letter  on  p.  lis.     Ae  we  Iutb  repeatedly  nkl.  better 

rrpiHenUtlona  of  all  claiaea  of  locomotiTcs  r>- 

OHpnoibly  giia  are  to  be  bought  n  cheaply 
haaitate.  pimtin  inei^UI cawi.  to  iri*atheD.l- 
Sol  ;>  ; 


A  WoTLD.ai  P1PIB.-S.  G.  O.-A.  P.  C 
North  Bairnle.— Seieoco.  — Phle^m.- 
othse  haTc  replied  to  qoeiica  aimilarl) 


ironcx  TO  svbscbibxbi. 


(TlaSiiadlJ).  lla.  M-i  ta  KeiTTiMUaa.  tka  ^f«.  .n«  »■ 
^a4lH,  CkvOa,  Ksn  beolla,  (IMni,  ac  aararOaA^da 


ru«uliurMiikHll>rH»nucnl,arlia-a*4^i;«ta 

'u^MiSEn  («(i*pt  lB<W  namben.  irilteh  «■«■■«,■ 

~M«fc  lor  aaoa  hilMMj  Toi«M  apto  TgjlUtjBp  JJ 

^'i7iab^;quUti^M^rarP*^o«-'H-  •mm 


AJiTEHirsntaim  ii  a*  aiurtaarw  lAid  nM 

.a-  .=;«  K  !;.""£«.«  hi.  cieay^uaiS^jLv 
milViFriinUg^iinnSuUiui  li  m»ia  aa  Maawa  1^^^  FT 
SMlihSJ^S*^  fralJS'lt'a  r°0.(l..ceaW  to  MtSU  » 
wimKU laMmanlMl  to  ottatoP^ft'l. 

a»  aiUowiaj  Fil  Ufa  aamhm. 


HollovaT'a  Pllle  poaeew  Iho  Mnt^otnlH     t;: 


«  pirtaeaUm  cAtMlta 


OTTK  XZCHAHOB  GOLTnOT. 


n«  ek*«*Ar  Adtonffi  JTeMMi  i>  SI.  yhr  MaMW 

aad  M.  At  awf  •aaxaiMr  I  Mrik 

LatbB.  *ft.  back-gear,  with  up-bed  J  b^" 

Plnno  Wanted,    Exchsogc  Sloycte,  nlM  IftN 
Dnlolmer    (Unt-otoHil ;    exdun  t^JJjlJ 


'"ij'ji'.^^j'^^fr.':*  «" 


'.'^  HI,! '.^  }  Ctjvt  w—  ±^1  sa^''.£<'jl'jf  yAiaL-ai 


■ufSSiuf        win.  Special  Clnb  Bicycle,  to  "S'^^S^IP 

onil.ma-  I     Tangyt-i   Faleot  CntMr    and  BorlUjlS^ 
itclmlaaaa     5,"^^',','- v°,,„,Roo4.u„,:i,c«tUia.  ' 

BfiLmiiD  I     "OuaeU'a    nitutrated    Tn*^«^^ 

Beaattful  OniihedHgiltontal  SlUeTtlMMB 
e  ruUdaa  mad  filL  ilaaa.  11  for  a  anelai  !*"!X1(*5 


I]  Eifkl  Waiai  arter. 


gin  good  BlAOtrlaal  OaedlJ'gyS? 


a:  addaVnt 
7W.«i<i  tabenr. 
*>.    ^^T.      Vs. 


_  Kpvtfa  Cocoa— OnttefOl  and  CazateiUng.— 

iiAUfrmUnm'tH^IfiimtMi  aaMtisB.  ud  bj  •  ori'ul  ippll- 
trvrjr^  til  inaiiu-.  u-.:«  wiia  ■  a< 


HoriaOAtal  J    _ _ 

oc^^ — Wui.  i.kUye-MRiet ,  Haikac] 
SichaDce  complete  act  of  OasUUft^ 

I.IDcn  nilie  £&.(ran4.  iIMf ,  aaj  une^ 


■  ,-v.rrsasH.  '11 


s.py.^rjSg^?r  y^-^^-  ? 


:  KKV?! 
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A  HAND-MIREOS  IN 
IVORY. 

3y  J.  H.  E\-_\xs. 

is  now  time  to  refer  further 
es  of  the  OTol  chuck,  and  the 
atioa  will  afford  an.  interest- 
its  application,  and  the  handle 
31  a  separate  interest  as  il 
3  use  ot  the  spiral  apparatus, 
-  described,  in  oonneoticm  with 
k.  It  will  be  found  by  prac- 
3  of  the  most  beautiful  work 
ced  by  the  working  of  these 
Its,  ill  connection  one  witli  the 
a  oval  chuob  and  spiral  appa- 
ll   probably    in    next    article 

apparatus  as  applied  to  t! 
:iead,  by  which  means  only 
»ith  tha  OT&I  chuck.  It  will 
t,  with  the  chuck  on,  theappa- 
3e  used,  as  fitted  to  the  front. 
wever,  bo  all  pat  forth  in  its 
■T«d  state  ;  but  having  had 
itions  for  another  illustration 

with  the  oval  chuck,  I  think 
vill  form  a  good  and  easy 
itice  with  this  special  tool.  I 
'nriugB  of  this,  as   the   back 

un  important  feature,  em- 
ase  of  the  ecoentrio  cutter,  in 
i'ith    the    oval     chuck.        In 

divition  to  be  used  and  the 
^entricily  also,  some  little 
bu  used,  and  in  order  that 
LOuld  not  cut  itself  out,  so  to 
"be  always  safe  to  start  from 
I  of  the  ellipse,  as  the  cuts  must 
become  wider  apart  at  the 
Cn  doing  many  patterns,  this 
ive  some  trouble,  but  in  the 
ace  litUe  difficnlty  will  be 
my  instructions  are  carried 

:  a  piece  of  work  such  as  is 
3  will  require  a  little  care  on 
I  operator  ;  first,  in  the  selec- 
interia],  which,  beitig  ivory, 
I  with  judgment.  The  best 
Dt  a  nicH  sound  hoUow  end  of 
:  off  ButScieat  for  the  work  to 
log,  of  course,  a  little  extra 
&c.  We  will  now  begin,  and 
I  ivory  tothickoess,  just  make 
issiblo  with  the  aid  of  a  rasp 

smooth  it,  it  will  be  better  as 
.one,  screw  a  well-seasoned 
!i  on  to  a  fiaiige-chuck,  and 
th  the  slide-rest  in  the  rough, 
place  the  oval  chuck  on  ihe 

see  the  movable  ring  at  the 
ch  denotes  that  it  is  in  the 
the  flauge-chucfc  witli  the 
3u  it  on  the  oval  chuck,  and 
id  smooth  surface  upon  it  in 
itate  the  adjusting  of  the 
lUipse  of  the  ivory  as  near  as 
liat.  as  little  as  can  be  is 
d  it  a  good  plan  just  to  set  the 
uck  to  that  point  which  wiU 
(t  to  the  shape  of  the  ivory, 
I  a  pencil  strike  a  line  which 
er  larger  than  the  material. 
where  the  ivory  should  be 
B  done  within  this  line  with 
glue.  There  is  no  absolute 
adhering  strictly  to  the  line, 
I  easily  adjusted  with  the 
T.-KO.  866. 


front  wheel  after  to  the  exact  position 
required.  When  the  gine  is  sufficieDtJysetto 
allow  of  the  ivory  being  turned,  which  will  be 


about  forty  minntes,  the  ring  of  the  chuck 
mnst  be  caiefuUy  adjusted,  so  that  the 
ellipse  to  b«  turned  agrees  as  near  u  pos- 


sible with  the  material  to  be  worked  opon. 
Wo  will  assume  that  this  has  been  done, 
and  proceed  to  turn  out  the  recess  which  is 
to  receive  the  bevelled  glass ;  this  mutt  be 
quite  a  quarter  of  an  inch  deep,  and  the  size 
of  the  glass.  If  possible,  it  is  better  to 
procure  a  French  glass,  the  size  wanted, 
for  two  or  three  reasons— it  is  less  es-  ^a 
pensive,  and  much  better  cut  on  the  bevel,  ^ 
while  to  got  one  cut  takes  a  long  time ;  at 
least  such  waa  my  experience.  The  recess 
to  receive  it  should  be  well  fitted,  because  if 
it  does  not  the  glass  will  shift,  and  show 
more  bevel  on  one  side  than  the  other ;  such 
a  mishap  might  lead  anyone  examining  the 
work  to  fancy  that  the  ivory  pott  was  not 

Having  turned  out  tha  recess  at  the  back, 
it  will  form  the  means  of  chucking  it  to  do 
the  front ;  but  in  this  case,  sh  there  is  a 
pattern  on  it,  which  must  be  cut  before  it  is 
removed,  in  order  that  oil  may  be  perfectly 
true  together.  Ihe  divisions  for  this  are 
taken  from  the  divided  pulley  in  the  same 
nner  as  for  ordinary  circular  work  ;  and, 
I  before  stated,  the  only  difference  will 
be  that  the  cuts  will  be  closer  together  at 
''  r  axis.    This  particular  pattern  was 

a  double-angle  tool  in  the  eooen- 
trie  cutter  of  40"  eccentricity,  three  and 
a  half  turns,  and  cut  deep  enough  to 
bring  the  pattern  up  sharp  all  over 
in  the  original  from  which  this  engraving 
was  taken.  The  effect  of  this  pattern  is 
very  pretty  indeed,  and  as  a  hand-glass  of 
this  description  is  likely  to  be  turned 
about  in  all  directions,  it  is  as  well  to  have 
the  back  as  effective  as  the  other  parts. 
There  is  nothing  more  in  cutting  this  pat- 
tern than  any  oidinary  one  with  the  eccen- 
tric cutt«r,  except  that  the  oral  chuck  is 
used.  The  back  being  finished,  the  ivory 
may  be  taken  off  the  beechwood  chuck,  and 
to  recbuok  it,  a  good,  sound  piece  of  box- 
wood will  be  the  best.  I  must  here  take  the 
opportunity  of  pointing  out  that  a  wood 
ohnok  only  should  never  be  used  for  any 
kind  of  oval  turning,  for  the  reason  that  any 
extra  pressure  put  upon  it  is  likely  to  screw 
the  chuck  further  round  on  the  nose,  and  so 
alter  the  position  of  the  ellipse.  All  wood 
chuoks  used  for  such  purposes  must  bo 
screwed  on  to  meted  backs,  and  the  most 
useful  are  what  we  term  AangC' chucks.  I 
need  scarcely  point  out  the  result  of  a  wood 
chuck  going  further  round  on  the  nose  ;  the 
effect,  however,  would  be  the  same  as  turn- 
ing the  tangent-screw  of  the  front  wheel, 
which  must,  of  course,  on  no  account  be 
moved,  or  the  work  wiU  be  thrown  into  a 
different  direction.  Having  offered  these 
cautions,  we  will  proceed  to  chuck  and 
turn  the  front  part  of  the  frame.  The 
boxwood  being  Used  to  the  fionge  chuck, 
let  it  be  well  bedded  home,  and  with  the 


work  is  finished, — turn  a  fitting  that  will 
lit  nioely  into  the  recess,  which,  being  fiat 
inside,  will  form  a  face-bearing.  The  outer 
face,  having  the  pattern  cut  upon  it,  must  not 
be  covered  with  glue  ;  and  as  there  is  another 
face  inside  for  the  purpose,  there  is  no  neces- 
sity tor  it.  The  fitting  made,  apply  a  little 
thin  glue  wherever  it  touches,  and  put  it 
under  a  weight  just  to  keep  it  down,  and 
in  about  'M  minutes  it  may  be  worked  upon, 
although  it  is  better  to  wait  longer  if  not 
pressed  for  time.  In  setting  about  the  orna- 
-lenting  of  a  frame  of  this  description  it 
ill  be  well  always  to  turn  the  outline  form 
first,  and,  in  doing  this,  endeavour,  as  far  as 
possible,  to  determine  what  kind  of  pattern 

En  are  going  to  cut  on  the  various  parts- 
doing  the  present  one  nndtr  our  notice, 
1  began  from  the  inside,  and  cut  the  mould- 
ing. The  tool  used  was  a  large  but  shallow 
moulding  drill,  and  the  division  of  192  on 
the  pulley,  cutting  at  every  hole,  the  result 
being,  of  course,  192  oonsecutive  onta ; 
although  perhaps  not  diAwiKSi.-s  ^s&'k^S*' 
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i2  tas  rS!n*T:ag.  they  m*.  of  course, 
.^aMT  T:xe:ker  s:  ih«  «niis  than  at  the 
siaet:  -^T.  i*  before  mentioned,  this 
1*  ~-.--»~?  ia  &II  work  omftmenteii 
:t  —  *tTf  •>£  th«  ovai  chuck,  unless 
k  fj'''^^  TXtn  sppiMVtEs  U  added  to  the 
l^SM-bbii.  This  specialitv  will  be  treated 
:3C^  K  I  ■will  *»▼  no  more  ot  it  at  pre- 
tec  I  vJI  hfre  briog  before  the  notice 
;€  ill  tsiBtrs  OlM  mch  pattema  ai 
a»  ni-i:i7«  ::ii:=er  iL>t:c^«hon.ld  alwa^  be 
:i3  ■=  Kira.  the  difference  between  the 
ssix  »i  — >'■-  axis  is  not  then  so  per- 
:i:cc£^.  ^«  cow  pao*  on  to  the  next  part, 
■■  jT.M  w£l  £■*  the  plain  bc«d.  The  dit- 
iK^^H-  =  a.*  twj  tooi*  maed  for  these 
^j-— '■•  7.:r7-:*Hs — Ti:..  the  drill  Jpindle  and 
ixtd^oiUi — *2xd=ieaatTinpapportnnit7of 
TsZy  ^i>Mi  ■■  upon  mT  re«deit  the 
■iikm'iij  ci  tKdtsiT  aihaiag  to  the  greatest 
T  wi^h  i«?ud  to  the  height  of  the 
L  Should  there  be  any 
.  either,  perfect  work 
a  orda  to  prevent  errors 
cxBie,  I  always  have  at 
Hada«^cz«  ^Bcge.  tfaat  ia,  aninsbnment 
■t  exaearto  the  e<intie  of  the  lathe,  which 
.  HMCi  SI  tze  point  of  emy  tool  used,  to 
C91*  iSM  ^ciixmer.  To  soma,  espeoially 
MM  of  »-»~  expenmoe  in  raming  orals, 

!^ii  £'.-:  lo.  and  the  remit  of  one  tool 
i^W  hies?  or  l^wR'  than  the  one  pre- 
■nfoL-T  -=K-i.  will  be  to  alter  the  relative 
iMtx,zj  '.i  tL>  work  to  iL  andso  cause  the 
'Mi  ".  '-'^■-'-,  iljt  work  only  at  oppoiite  cor- 
«n  ci  u  a  tar=;al  co&scqoenoe,  destroy 
— 1 7-T  i^eracn  cf  ?iie  eiiipsa. 

Hat::^  iBpnKed  npun  our  readen  an 
^=r.rue^  •x.JB^  to  obs*rTe.  we  will  proceed, 
a.i  =ji  w  II7TTT4  at  oca  of  the  princtpat  f ea- 
'•^-^-  -A  '"-•«  lyaoj^ra  of  turning — the  heeds, 
K  -wzj^  ^e^  at*  '>:  in  all.  It  will  be  ob- 
■Sf':^  ^kS  T^w*  'v»Ai  are  all  the  same  re- 
.in-*  i_»M:'j*  -r.t  fr'^ai  tk(^  other,  and 
■'■  1  i.kT^  .•:f\  *^t   '.o:=iMuaitiiig  apparatus 

J>«t;iz  -.-  ^-.l*;r.  b-j»"  I  iiif^t^il  the  <iBnie 
'Jli  ^  '^>:  ;'.-i**r.r  oaw.  To  l*gio  with. 
:i*  «;.;.•?  t; ,  *  ^-;  i  f  vr  tii*  partienlar  pi^cB  of 
rwrr  wv  r^  V'Sr:.;.-?.*.  apfiaratus,  which 
-.'jtjiCJl  ■  1  r:.»"_i  Tit**!  atiaiihed 
.  .'  ■  -.;  .i'.."..T-..-i :.  irii'.T.  i.'i'o  a  tangent 

■-    t  f'lv.^  •t^-.f.     I    "-.:;  r.-,t   (TO  fnrther 


t*r:.wi  *.i,vi -.£_-  . 


;-..-7.  ti":  jrsrt  on  which  . 
■,-i-   •.*';  ':x*'.'.  width  of, 

t'.  '^.y!t.\  \-3  a  i^ertain 

Liy  ilii^t  >"*>  -«i'.h  aU 
j-w-v-iK.'  :  :.-*.wJ.*nI 

!  '/xVk>A.  wi  at  tti>; 
U  r«7  vitt^,  I  will 
r.  L.'rw  ■■.  U  SMO^^jplitLi^- 
'.r»'  '.■.^,  ',i.i!  tan^imt 
.- -.ir.-i      ;i"Jl    the    M-ift 

:.      I     ir.ay     •ay     tha*. 


.-'-:  ki'.'s^t.  *.Lx*.  :<  ^at  at  the 
\:^  '.',,*'.-  ',.'  t!'^  t^ftni;  that  all 
-r-.v.t  -.%*>'.*.  b>rtvwn  th*  b^eds  will 
■■■■'./•■■.  *'.  *i>  twiut  tiia^  the  Wid  ii 
7":a^*  »,..  I.-,-  >/%  a.-.;/  difficulty  ;n 
■  r  *■■  ".'.•>♦»  ;>:r-f !<■,■;. y  true,  but  as  thn-it 


round  the  remaining  places  where  those  now 
uncut  are  to  come  and  see  what  really  is  the 
result,  and  it  may  bo  that  n  little  too  muoh 
material,  or  not  sufficient  for  the  last  bead, 
will  be  be  the  resiilt  ot  this  experiment.  If 
such  is  the  caeo  consider  it  extremely  fortu- 
nate that  you  took  the  trouble  to  try  it  first ; 
and  whichever  is  found  to  be  the  case,  the 
difference  must  be  divided  between  the  few 
remaining  beads  to  be  cut,  and  I  will  ven- 
ture to  assert  that  it  carefully  done  no 
difference  will  ever  be  noticed ;  and  although 
I  cannot  and  do  not  wish  to  argue  the  mathe- 
matical amiraoy  of  this  dodge,  as  J  may 
call  it,  I  am  fully  convinced  that  sound  and 
good  work  may  be  done  that  will  be  free 
&om  all  detection  as  to  how  it  was  aooom- 
plished.  I  have  several  pieces  of  work  done 
m  this  way,  and  numbers  have  disputed  the 
fact  of  ite  having,  been  done  with  any  other 
than  the  eoinpensating  apparatus  for  the 
oval  chuck.  However,  I  should  be  sorry  to 
state  anything  regarding  my  profeesioQ 
that  I  am  unable  to  prove ;  therefore,  any 
one  doubting  my  assertioa  can  at  any  time 
see  the  operation  carried  out.  These  beads 
being,  we  will  say,  finished,  it  will  be  ob- 
served that  between  each  one  there  are  two 
■mall  concave  curves  cut ;  theae  are  done 
with  a  round-nose  drill.  These  will  be  found 
an  easy  thing  to  accomplish ;  on  the  outAr 
edge  it  will  be  seen  a  round-nose  tool  of 
larger  dimensions  hae  been  used,  the  192 
division  cutting  at  every  hole.  These  being 
cut  up  sharp,  form  a  most'  suitable  border. 
The  slide-rest  must  now  be  turned  parallel 
to  the  bed  ot  lathe,  and  the  edge  ot  ivory  cut 
with  a  round-nose  tool  a  little  larger,  say  five 
hundredths  of  an  inoh,  and  being  cut  at  the 
same  setting  and  division,  the  edge  will 
agree  with  those  last  done,  and  this  forma  a 
very  effective  finish  to  the  frame- 
Having  fiaished  the  body  so  to  speak,  we 
now  come  to  the  handle,  and  this  will  afford 
us  an  opportunity  of  studying  the  effect  of 
the  siiiral  apptratus  used  in  conjunction 
with  the  aval  chuck.  I  propose,  when  com- 
pleting the  description  of  spiral  apparatus, 
to  give  illustrations  of  it  in  gear  with  the 
oval  chuck.  It  will  be  seen  that  this  handle 
is  of  an  elliptic  form  and  that  the  spiral 
I  twists  round  it,  in  exactly  the  same  way  as 
ii  it  had  bean  a  drele  instead  of  an  ellipse, 
this  can  only  be  done  when  the  nnrsl  appa- 
ratus is  fixed  to  the  back  ot  the  Uthe-head, 
i  the  0.%  it  must  of  necessity  occupy  ihe  spAce  and 
room  ot  the  oval  chnak  if  in  the  front: 
consequently,  both  cannot  be  used  at  the 
same  time.  The  tool  used  for  cutting  out 
the  pattern  waa  a  step-drill,  and  aa  there 
are  four  consecutive  twists  or  skanda,  the 
dividing  chuck  had  to  be  divided  iato  four. 
Thus,  starting  at  1)6  as  the  z«n>,  proceed  to 
JI,  4i,  and  73.  I  meidy  repeat  these 
figures  in  order  to  impTMa  more  clearly 
upon  my  readers,  tbeeretaal  meaning  of  the 
divi'iiiii;  or  spiral  chuck ;  and  to  show  that 
in  all  Hpiral  work  the  lathe-pulley  must  be 
abaiidon-id  as  a  divider.  The  round  ball 
thn  latt  p^rt  to  be  turned :  this  is  not 
any  u-ay  a  difficult  task,  although  it  v 
r<'iqir<;  careful  doing. 


1 SG3  Su  H.  BaeMmer  wu  awara  of  the  fad 
that  some  method  of  nteTing  homogvalf 
in  the  charge  was  iiamwiy.  but  nntfl  »■ 
cently  no  really  perfect  admixture  has  bsa 
effected.  The  method  adc^it«d  by  thflHcsiT 
Bessemer  Company  ia  to  slir  the  metal  whili 
in  the  ladle  immediatdy-  before  casting.  7a 
this  purpose  the  ladle  is  hrou^t  benestki 
vertical  spindle  driven  by  bevel  geBia( 
to  which  is  attached  a  rod  of  iron  haiingM 
its  lower  end  a  plate  of  ircn  twitted  so^ 
what  into  the  atape  of  a  aoiew  ^tnikt 
The  rod  and  the  blade  are  covaea_^ 
either  loam  or  ganiater, 
thorougUr  dried,  b1a«*e>l,  and 
Imme£atelT  the  mctel  __ 
the  ladle  the   latter   ia    bron{^t 

'  T  by  the  hjii^k 
pcDpeller"  Uadt  fc 
■gaia  knnnd  ■! 
.  BO  aa  to  iD«ii«  a  thoiongb  mixiiv 
Hie  biada  iBVolvea  100  time*  a  nuiMti,  H 
when,  in.  the  jndgm«it  of  the  opaikb 
,  ttiiring  has  been  done,  tfe  or  '' 
in  the  ardin«*y  way.  Lhx*  i.  „ 
!  oedndad  gave  an  exp^U  iflli, 
and  the  metal  flmra  into  tiia  aarikf 
with  the  . 
melted  onidUe  ated.  Bvcry  ingot,  bmI 
from  the  lanpat  diaigca.  ia  now  foond  li*~ 
perfeotly  nniforaa  in  qnalitgr.  To  oUaisi 
niied  dagiee  of  bafdneaa,  it 

to  add  aa  much  as  Ucr 


THE  IBOH  AHD  8X££L  IHSTITVTE. 
'ril£  autumn  meeting  of  the  Iron  and 
-I-  .Ste^l  Institute,  just  held  in  London, 
Lm  b»n  a  successful  and  interesting 
'.ws.  C»pt.  Joiiei,  of  the  Edgar  Thomson 
Sw^iworks.  Pitt=burg,  Pa,  sent  .i  supple- 
i.-itr-tary  j  ajier  on  "  The  Manufacture  ot 
B«AKm«r  .Steel.''  in  which  he  gave  some 
^■a'iitic!  of  tb"  operations  at  his  works. 
Th*  siwretarv,  Mr,  Jean-i,  read  a  psper  bv 
3Ir.  W.  D.  AUen,  of  Bheffi-ld,  on  "  The  Use 
'A  a  Mechanical  Agitator  in  the  Manufac- 
ture of  Bessemer  Steel,''  in  which  the  neces- 
sity of  securing  the  perfect  diffusion  of 
carbon  and  manganesa  throughout  the 
metal  was  insisted  upon.     So  king  ago  as 


of  nnegMoiMn  te  the  eharge 
steel,  and  it  ia  found  that  unlea 
ture  be  wdl  stimd  the  result  it  tksi; 

iim.    of    hard    plao 

Similarly,     when    aoding    ferro-HU 

to  softsm  the  itael,  it  it  equally  as 

bring    ebont      tboiatigh 

in  thit  oonneetian  Ur.  k. 

aa  titda  at  281b.  of  fer 

(75  per  cent,  nunganeaa),  if  well  st 

the  oonvertad  mrtal,  was  anffidant  to  ■ 

every  ingot  of  a  S-ten  charge  \ 

ductile  and  mallaable.   The  violnt  fai 

frequently  eeen  in  the  monldt,  it  ss 

by    tins    proceaa,    wfaich    coetf  pnri 

nothing,  and  the  ingot*  an  pafeot^W 

and  uniform  thronghont.    Mr.  G.  I.  &■ 

of  Workington,   foUowed  with  a  ^^*     , 

the  distribution  of  elemenfa  in  steu  iaM|    k  1 1 

which  he  referred  to  a  ttatement^m     a'l: 

a  previous   meeting,  that  cast-stesl  ■ 

could  not  be  really  bcmogEDeous,  li 

redistribution    of  the   elemeuts  toofc^ 

during  solidification,  the   carbon, 

and  phosphorus  goiug  to  that  psrt  d 

ingot     which      remained     fluid    \m 

BO   that   the  centre   becaine  the  motf  i 

pure.    Mr.   Snelus,  in  order   1  

question    thoroughly,    had   a  Urge  bl 
Tft   by    19in.    by  I9in.,    cast,  frois.  w      ;  j. 
he  took  slices  and  borings  and  sob^ 
them  to  two  able  cbemisi^.    TI 
agree  very  closely,  and  clearly  «t .         ^^.,  _ 
point   that  carbon,  silicon,  phosphwU*      ^ 
sulphur  are  in  exoeaaintheputsottMl 
whu^  longMt  remain ftnid,  leavingk** 
manganesa  in  excess  in  the  pa: ' 
they  have   liquated.    The    d 
commenced  by  Mr.  Adanitou,  wboi 
a  mechanical  agitator  oould  aot[~ 
eatisfaotory  ingot  onleat  other  iM-^,a. 
adopted  to  prevent  what  he  temedfti'^ 
bound  skin  of  the  ingot.    Dr.  Sisi^*' 
that  both  papen  deesrved  the  sUii**^ 
steel-maken,  and  e^retssil  the  opaua><<* 
it  the  metal  were  allowed  to  renn'"  ^  ~     ,  .,- 
ladle  for,  say,  a  quarter  of   an  bior,  bni*    ,  ^, 
as  not  tolosemuiditempeniture.the^:! 
ture  would  be  more  thorough.  Helta'^K 
agitation  by  the  prooese  known  to  ■«■  I 
smelters  as  "pol«ng,"bnl  had  m'*'^  i 
bold  enough  to  resort  to  such  i 
as  that  described  in  Hr.  A]  Idn's  pspr- 
I.   Lowthian   Bell    apoka   at 
length  on  the  aabieat,  and  i« 
jierimenta    ha    had    taade    wi        _^-  _ 
which  appeared  to  tbownoontnryi^^  I 
those  given  in  tiie   cMt  ot  stad  a!"'! 
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there  was  the  least  oarboD  and 
the  portionB  which  remt 
i.  He  thonxht,  therefore,  that 
ought  to  he  frequently  repeated 
rustworthj  ooncluatons  could  be 
erriag  to  the  importance  of  a 
cture,  as  insisted  upon  by  Mr. 
lell  said  be  thought  it  posaibte 
if  the  fractures  of  nuls  were 
lifference  in  the  chemical  cotu- 
he  substances  at  different  parte, 
ia&  he  rememberad  how  small  a 

phosphorus    would  conTsrt  a 
ito  aa  unsafe  one.     Prof.  Abel 

previous  knowledge  helped  to 


of     tho 


Bsulta 


Mr.  Sualus,   and   said   that 
fusibility    of   phosphidi 

ould  encourage  a  tei 
Ation  of  those  oompounds  frota 
J  of  the  metal  which  solidified 
the  rediatiibution  of  elements 
iteel.  Prof.  Abel  corroborated 
Ur.  Bell,  and  stated  that  discs 
d  between  wrought-iron  plates, 
1  in  oarbouaoaoufl  matter  and 
ind  to  have  lost  a  good  deal  of 
'  annealing  prooens.  After  some 
Jr.  EUey,  in  the  course  of 
«d  that  he  had  often  found 
ty  in  the  composition  of  steel 
iken  only  a  few  inches  from  one 
'  n.  Bessemer  said  that  the 
the  mechanical  agitator  had 
;mer  ateel  to  lucceaHfully  take 
crucible  steel  for  many  pur- 
siuted  ont  that  if  in  an  iugot 
t  a  vein  of  di^rent  quality, 
:al  had  been  rolled  or  ham- 
might  be  that  one  aide  of  a 
as  a  table-knife  would  be  soft 
c  side  hard,  and  he  gave 
■  of  a  hydraulic  cylinder, 
iwd  t«  have  a  rein  or  stratum 
at  it  could  not  be  bored, 
ption  of  the  mechanical  agita- 
I  caUed  crucible  steel  in  Shef- 
d  Sir  Henry,  most  conunonly 
el.  A  paper  on  the  "Basic 
Hcrr  Kupelweiser,  was  then 
h  the  author  gave  an  account 
ess  made  with  the  Qilohrist- 
ition  at  Witkowitz,  in  Austria, 
that  the  weak  point  of  the  pro- 
atively  short  durability  of  the 
in  the  special  case  of  his  own 
'  material,  coataining  only  a 
age  of  sihca,  has  enabled  an 
in  the  quality  of  the  brieks  to 
liler-pltttes  made  of  the  basic 
i  at  Witkowitz  are  at  least 
B  best  brands,  the  mateiial 
reat  favour  on  aocount  of 
vith  which  it  is  worked, 
ubes  are  welded  up  from 
id  to  the  milk,  and  withstand 
old  to  from  20  to  36  per 
original  diameter,  while  they 
iged  and  heut  doable  without 
lie  success  of  ihe  process  is, 
w  fully  estabUsW,  as  was 
e  nading  iif  ■  xiipprii  ilni  Mr. 
I.^whioh  had'bOTippnpared  in 
frith  Mr.  P.  r  Tliil r  I. 


MtMiM  i^ndttechnical 


ul;n«atlaBg.  TJIrJB511ey,  who 
the  idtMHinan,  naud  that  the 

'■■y'^hMO'MKl,  was  because 
3t  liod  t:time  to  erect  new 
be  ^dmnMid^'lor  atecl  had  been 
I.  dieyoudd-'Dot  wait  to  alter 
agenwate.  He  gave  an  inter- 
at  of  his  visits  to  different 
Continent,  >.Mid  explained  how 
Atneriea  tiiey  get  a  greater 
li  Bi^sseoier  plant  than  makers 
try.  in  one  large  works  in 
king  100,01X1  tons  a  year, 
oade  d07  tons;  whereas  in 
an  works  turning  out  <J0,O0O, 


one  shift  made  fijo  tons,  the  cause  of  the 
diSorence  being  that  in  the  United  States 
they  paid  attention  to  small  details,  and  did 
not  lose  a  minute  in  waiting  for  things  that, 
in  this  country,  are  not  always  ready.  Mr. 
Holley  added  that  largo  works  were  most 
economiottl-  -two  pits  costing  only  50  per 
cent,  more  than  one.  Mr.  Snelus  said  that 
the  very  best  class  of  Bt«el  could  be  made 
from  dephosphorised  metal ;  and  Mr.  Bell 
stated  that  he  had  fonnd  raUs  made  by  the 
basic  process  were  absolutely  identical  in 
analysis  with  those  made  by  the  acid  pro- 
cess. He  also  referred  to  the  fact  that 
railway  engineers  insisted  on  the  old  t«at  of 
dropping  a  heavy  weight  on  the  roils, 
whereas  the  North  Eastern  Company  had 
preferred  a  harder  rul,  one  that  would 
stand  longer  wear,  and  had  accordingly  u 
creased  the  percentage  oE  .carbon,  with,  i 
far,  good  results. 

On  the  second  day  Colonel  Maitland  read 
a  long  and  interesting  paper  on  the  metal- 
lurgy and  manufacture  of  modern  British 
OrdnanCB,  which  was,  in  fact,  a  description 
of  the  processes  carried  out  at  Woolwich, 
Mr.  H.  J.  Butter,  also  of  Woolwich,  read  a 
paper  on  the  "Application  of  Wrought  Iron 
and  Steel  to  the  Manufaotnre  of  Gun-car- 
riages "  ;  Mr.  Davidson,  of  Woolwich,  read 
a  paper  on  the  manufacture  of  projectiles, 
and  M.  Ferdinand  Gautier,  of  Paris,  gave  a 
description  of  the  French  method  of  using 
solid  steel  in  small  arms,  projectiles,  and 
ordnance.  Dr.  Siemens  opened  the  discus- 
sion, and  after  some  purely  technical  re- 
marks, referred  to  the  fact  that  the  Qovem- 
ment  Department  at  Woolwich  had  adopted 
bis  inventions  and  suggestions  without  so 
much  as  saying  "thank  you."  Sir  H. 
""  -gave   an   account  of  similar   ex- 

periences in  his  communications  with  the 
Department.  The  discussion  was  carried 
over  into  the  third  day,  several  speakers 
taking  part  and  criticising  the  technical 
details,  while  thanking  the  readers  for 
bringing  their  papers  to  the  meeting.  The 
specifications  prepared  by  the  ' '  engineers  of 
Great  George-street "  were  subjected  to 
some  ridicule  by  not  a  few  of  the  speakers, 
because  they  specified  tests  which  no  iron 
could  possibly  stand.  Mr.  Wood  said  that 
he  had  a  return  of  a  large  number  of  tests 
which  gave  for  girder  iron  la  tons  with  the 
grain  and  lo  tons  acrOBs;  whereas  in  the 
caseof  steel  the  breaking  strain  was  as  much 
as  48  tons.  Mr.  Thomas,  replying  to  some 
remarks  that  had  been  made  on  his  paper, 
said  that  silicon  was  purposely  introduced 
for  economical  reasons,  and  that  where  the 
steel  was  to  be  used  for  rails  it  was  no  dis- 
advantage. The  dephosphorised  steel  has 
no  advantage  over  hematite  steel,  except 
tbatywitb  the  soft  vaiieties,  the  total  absence 
of  aihcon  and  the  very  low  percentage  of 
phosphorus  rendered  it  better  adapted  for 
boiler  plates  and  for  drawing  into  wire.  The 
discussion  on  Uie  different  papers  extended 
so  far  into  Thursday  afternoon,  that 
the  proceedings  had  to  be  closed  with- 
out reading  two  other  papers  of  an  in- 
teresting charaoter,  which  will  he  held  over 
until  the  annual  meeting.  The  excursions 
included  viwts  to  Woolwich  Arsenal,  En- 
field Small-arms  Factory,  the  Stratford 
works  of  the  Great  Eastern  Bailway,  the 
Newhaven  harbour  works,  and  several  of  the 
important  factories  on  the  banks  of 
the  Thames. 


THE    PAEI8    ElECTBICAL 
EXHIBITION-VIII. 

L  LIi  magnetio  telephones  ure  modifiostiuna 
_\.  of  Mil's,  whioh  requires  no  battery. 
This,  of  DoQTBe,  ia  a  great  advautagf,  but  in 
praotioe  it  ia  raquirBd  that  a  loud  or  visible 
ignal  ahonld  be  ^ren  to  call  attention  from 
no  station  to  another.  In  Gower's  telephc 
this  is  dOBO  by  means  of  a  teed,  wMoh  vibrates 
front  of  the  iron  plate  ;  the  telephone  ie 


oiranlar  form,  and  from  its  rentre  hangs  a  piece 
of  ipeakfog-tuba  with  moi^pieee.  '  By  blQwing 
iato  Ihe  tobe  we  set  the  reed  vibrating,  and  the 
sound  is  repeMed  loudly  enough  at  the  reoeiviDg 
end  to  be  heard  in  the  room.  Conversation  is 
then  oanded  on  as  in  an  ordinary  speaking-tuba. 


dg.  1  shows  the  form  of  magnet  adopted  In 
Gower's  telephone. 

In  Siemens  s  telephone  attention  is  also  called 
by  meaaa  of  a  vibvating  reed.  The  best 
telaphonio  ajstams  oMuIat  of  a  microphonic 
ttanimitter,  a  reaslving  telephone,  and  an  oidi- 
niuy  eleotria  bell  for  — IH^g  attention.  ViiitorB 
to  ths  XUhibition  will  have  the  opportunity  of 
testing  the  diSerent  sj^tems  perBonallj,  thanks 
to  theSooifit*  gfa^raledea  Tflcphonea,  who  have 
ploped  indifferent  partBof  the  PaJaifl  d'Industrie 
several  telephonic  posts,  the  fCeneral  appearance 
of  whioh  may  be  judged  by  Fig.  2. 

In  order  to  use  this  instrument  we  press  on 
F,  whioh  ring-a  a  bell  at  the  reoeiving  end,  and 


p/a.z. 


we  wsit  until  uur  correspondent  informs  ug  that 
he  la  ready  to  lieteu  by  ringing  our  bell,  B. 
We  then  take  aS  the  telephones  D  £  from  their 
hooks  and  apply  them  to  our  ears,  speaking  in 
front  of  the  miorophone  A,  It  will  be  obierved 
that  as  we  take  off  the  tetephone  D,  ihe 
antomalda  switch  C  riaea,  the  bell  is  put  ont  of 
the  dniuit,  and  the  telephones  are  in  cirtoit. 
When  wo  have  done  speaking  we  must  not  omit 
to  hook  on  the  telephoQ'i  D.  which  by  its  weight 
poUa  down  the  switch  C,  or  else  the  bell  would 
not  be  \a  cireuit  for  calling,  and  the  local  battery 
for  the  microphone  remainiug  in  cireult  would 
soon  got  polarised.  In  alt  tHese  oiiorophoDta 
transmitters  an  induction  eoil  is  made  use  of. 
The  miorophone  and  the  primary  ooil  are  in  the 
oiroQit  of  the  local  battery,  and  the  line  ie  in 
oonneotion  with  the  ceooudary  coil.  In  my  la.it 
article  I  described  Ader's  microphone  and  teU- 
phone.    Crossl'jy'B  diSettxa-eos  ^.-roaiJenM^*.  * 


m 


mauBH  HKiHuno  ads  wobu>  of  WmNOC:  So.  I 


Oia.«,mi. 


ihr  oartvaift.  v^icli  mi«  four  in  number,  and 
fixed  in  fwi  if  ■  luninfn  tn  athinplktoof  wood. 

Sri«l  p.v>l  Tsniotl  tmumitten  are  also 
(ExUUuid.  I  nodce  the  Pantrlephone,  bj  U.  de 
Ltvlt  Labiv.  th«  prinriplt  of  whioh  is  slioim 
ia  Fif.  .'.  A  i*  •  pUu>  of  oork,  supported 
Tn-ncAZr  ^T  tc»  spring  S  S,  on  which  is  fixed 
k  (crslsr  picvv  of  carbon,  B,  which  pieases 
•pain*;  •  ^ifallii-  rl>w,  C.  This  mctsUia  claw 
hu  it*  nrufht  rdjK  in  platinum,  and  pressing 
a^aian  K.  it  if  moiabls  about  the  bingo  U, 
ia  ori^  i.''  k^j1«I«  th«  in»tninient.  The  rest 
id  dr  »jrf*rKst  njnsists  of  an  ind  action -coil, 
a  vrMBTixf  tdepbooe,  an  elcctrioal  csll-bell, 
«itti  asumaK;  rritoh.  M.  da  Lscht  Libje's 
jmnsK^kDf  i>  a  reiy  aenntiTB  instrument :  it 
w—  trsBMai:  speech  at  a  distanoa  of  two  or 
t^mr  Tardi.  Of  conrat.  bj  sboutini^,  tho  dia- 
tn.-*  miT  be  greatlr  inr  raased. 

Aa.-T:^  TtiTT  f»3d  TOtical  transDutter  is 
Mau^'f  r^CT-^^phone  ^ig'.  fi,  which  Consists 
ti  a  Eslaeal  box.  fitted  with  f<jar  of  the  trans- 
wBOt  sl].'>Tn  in  the  fi^ie.  with  the  usual 
iniiira:c-?j4L  electrici]  call  •bell,  automalao 
fwiu^  iDd  rf'SBTing'  telephonei.  He  eleotro- 
I^one  nar  be  *poken  ta  at  distanoe,  and  when 
ifc^oi  10  (uMT,  ii  tiansnits  sound*  tnrj  londlT. 

Ib  Tlf.  4,  A  is  tbe  opening  before  which  the 
wmit  •»  vokm :  B  B,  Tibr^Ing  diao ;  C,  piece 
of  eartca :  i>.  b«U  of  carbon  aoapended  from  E 
hv  a  InM  wire :  F  is  a  weight  to  regnlato  the 
e  of  the  baU  D  npoB  C ;    0,  battery ;  I, 


Bide  to  Bide,  and  shafts  also  in  th^  attaoh- 

it,  either  under  or  to  the  sides  of  the  bodj, 

[he  easier  will  be  the  ascent  and  dasoent  bj  the 

iiteps  to  and  from  the  ground,  the  lower  step 

' " ''-jjed  several  inches  outward  and  forward 

upper  step,  wMoh  moat  be  dose  to  the 
bod7  and  shafts,  asBhomiat  B,  Fig.  19. 
3nd.  Tlie  wider  tbs  spring  bearings  are  upon 


(he  axle,  tbe  Iws  strain  0 


lighter  wheels,  springs,  and  acrall- 
may  be  used,  and,  I  may  add,  shafts  slso ; 
for,  Oiough  alt  then  pailB  are  carried  on  the 
ixle,  and  by  tho  wheeu,  it  must  not  be  otof- 
looked  that  it  is  by  tbe  shafts  these  parts  are 
diawn  along  and  held  book ;  it  over  rough  roads 
hills,  a  greater  weight  gi'        ■'      -     ' 


CART  AHS  WHEEL-HAKIVG .— XL 


O^ 


r  J.  Chisus  Kuni. 


ot  height  may  be  added  to 
iif  chart :  bat  all  the  usual  bearings,  &a., 
xn  marked.  When  the  hught  of  soroU- 
nated.  i:  means  the  centre  of  the  bolt 


«  depth  yon  must 
hare  for  tie  ironwork— My,  scroll-irons;  the 
££««<«  between  2ft.  Sin.  aad  3ft.  tin.  bottom 


the 


nngs  a 


I  cannot  do  a  le 


ir  better  se 


.  lateral  strain  on  ahafts,  and  the  incraasad 
draught  which  is  caused  by  plaoinff  the  pcdnta  of 
Iraaght  wrongly.  In  this  matter,  coachmelceTa 
have  too  often  inconsidenibly  advanced  baok- 
waid.  Technically,  tbe  pcnnt  of  draught  is  the 
hook  to  receive  the  traoe  of  the  harness. 

I  have  often  had  to  explain  the  reason  of  the 

draught  of  one  oart  being  more  than  another  of 

equal  weight,  and  by  a  nmple  alteration  of  the 

linta  of  dianght,  made  it  run  lighter  for  the 

On  the  chart  is  marked  four  different  points 
of  draught,  I,  2,3,  and  4.  No.  1  Is  ia  the  middle 
line  of  tbe  carriage,  and  in  some  dog-carts  the 
point  of  draught  by  a  swivelled  bar  called  a 
"  splinter  bar.  Tlus  shows  the  weakest  point 
of  draught,  as  will  be  obviona  if  a  6in.  block  Is 
placed  before  one  wheel  only — here  is  the  lever- 
age of  half  the  length  ot  the  axle  against  the 
horse,  which  he  has  to  overcome  by  side  pres- 
sure Bgaiust  one  shaft  as  a  lever. 

"So.  2  is  the  ordinary  draught- hook,  sometinin 
oalled  a  dragon's  tongue  from  its  shape.  Here 
the  leverage  of  the  axle  against  the  draught  is 
materially  diminiahed,  and  the  strain  on  the 
shafts  lessened. 

No.  3  is  the  draoght-hook  fixed  to  the  acroll- 
iron  bolts  on  each  side. 

No.  i  is  by  an  "  outrigKer  "  at  the  end  of  ■ 
oommou  axle.     Imagine  Z   to  be  a  stone  Sin. 


time  tbe  beat  for  power,  aadadsfW 

by  the  writer  for  Ua  own  dcw-oait,  thi^ 
scarcely  known  in  tho  tisda.     No.   i  Is  mm 

'-  England,  exoapt  for  militHj  tnaUi 

[lon-timbors,  and  in  Bnaid*  aad  Wj 
diatricta  in  Tariooaputa  ottbe  world,  wlMNfls 
bngbear  of   appaaraaoas  and  falatt  Boliaai «( 

meohanioa    do    not    anpai— da    ou im  mm 

How  far  below  the  abaft  Una  TMtically  flt 
draught  shonld  be,  is  of  eqnalintportaBM.  Vmik 
above  the  axle,  the  drangbi  polla  tha  wfaadnl 
load  down  on  to  the  ohatada ;  U  bdow  OsIm 
of  the  axle,  it  lifts  tha  wheel  and  load  a*«rda 
obstacle.  Thestnunon  the  shaAaandwsKri 
harness  are  lessened.  Hie  diflsMDoe  of  iaaiit 
may  be  estimatad  at  Mreral  poondt  lo^  I 
brought  down  to  the  line  of  tlw  >xla. 

By  keejung the  diart.  Fig.  IS.belanrMH 
jouplan  your  carriage  and  ironwoak,  aidlf 
thenaeof  ohart.  Tig.  IB,  it  wUl  enaUejNk 

relyo—"""" "  ' ^ 1—— 

riage, 

all  In  jnat  relative 


felt  by  the  riders,  while  the  drangbta  will  li 
tight — much  lighter  thaa  aome  expensivs  da(- 
'     and  gigs. 

[To  bt  emtiimed.) 


KOSELXT'S  TELEPHONE  TKAIS- 
MITTES8- 

rwaa  announced  some  tima  ago  thstlk 
Ueaars.  Uoseley,  of  Manchester,  Had  aniM 
any  liability  tor  inMngemant  auppoaod  to  atlad 
to  the  use  of  carbon  tala^ionea,  and  aa  Aei^ 
atanoe  they  employ  ha*  tonned  the  •nbject  tf  * 

Stent  we    are  enabled   to  publiah  tha  detda 
e  principtJ  impnivsment  (-—-«-*-  ■*-  *»— 
ploytnent  of  that  salt  of  ooi^ 
BSpreolpitated  aulphide  of  cat 
I  of  copper,  and  aopric   sulptuoB, 
I  formula  of  which  is  CoS.       This 


•  in  th*» 


s 

It 
i 

V, 

3 

1            Ii 

The  step-stem  is  from  2ft.  tljin.,  the  height 
of  the  top  of  the  shaft  from  the  ground,  to 
Iff.  6in.,  the  heigbt  of  the  h>wvr  step  or  1ft. 
3J-n..  depth  of  step-stem,  tha  upper  step  being 
2tl.  ^-in.  bva  ground  makes  it  I3in.  from  the 


When  a  Issmer  hsa  a  carriage  ironirork  in 
hk^l.  ht  will  ii:.!  su^h  a  chart  as  this,  even  marked 
o:.  a  LToad  fsiA  lath,  ininv  usef nl  for  tefeicnce 
iLci  tLt  fsll.iu«d  drawing. 

I-.  LZM  s«  ^ItailT  undnstood  that  the  term 
' '  -jsn-Iaf*  '*  applied  to  any  two-wheeled  vehicle 
u  ta*  Vft£=jr.^  cime  for  the  shafts  and  oroea- 
*ML1,  tC_  -.£•(  ^ringa,  wheels,  and  axle  are  fixed, 
we.  'i^  VMile  is  still  termed  the  "  caniage," 
*^-A  *■  i-Jtr-ntei.  gig,  cr  sociable,  whatever  may 
in  ^M  md#  >ama  rit  the  vehicle  when  oomplBte. 

1%  MOM*  u««e«Maya  as  exhauliveaa  passible 

%fji.  ifKA  wUf.L,  ev«a  in  the  tr*de,  tboe  may 
i*  bukw  vjmiix»i  wiih  a  dswe  to  promote  a 
ii4&«»  itaaiAMd  of  txodiea'x  in  eBit4nBkiag, 
MKa  M  r^^scit  (aee  and  safety  for  the  riders, 
mut  i^acattm  -A  iianjfht  f'jr  the  horse,  I  dewe 
U  fuiie  vm.  ikat  thirt  ara  four  prineiplea  of 
~i-ja  witKJL  i^JMld  be  emsidend.  ai  * 
*  MiJasMMrf,  ti*  mJiM  few  midanea 
■wAKti  W.1  M  '/tfviroM  t«  aleamer. 
-w.    Tm  vtft'/wft  tM  butMan  of  a  Irtdy  fnon 


high,  which  the  wheal  hu  to  be  ^uQed  over,  the 
iBBTner  wilt  have  no  doabt  which  draught  ia 
mo*t  powerful  for  a  traoe  to  poll  at.  To  eom- 
prehend  more  clearly  tbe  strain  on  the  shafts  at 
timee,  by  the  whael  having  to  be  drawn  over 
obataoles,  or  oat  of  ruts  In  the  road,  snppose  the 
ahafta  from  U  to  V  removed,  so  that  the  horse 
conld  not  use  them  as  leveca  sideways,  the  force 
exerted  on  a  swivel-bar  at  1  may  be  set  at 
1301b.  tor  a  wheel  to  be  drawn  over  the  obstacle 
Z,  Fig.  19,  bv  a  strdght-line  draught,  the  line 
of  the  wheel  being  2ft.  6in.  from  the  line  of 
draught  SS.  No.  2  draught  is  1ft.  3iu.  from 
tbe  fine  of  vrtieel,  and  would  require  I20lb. 
force  to  draw  the  wheel  over  the  obstacle.  No. 
3,  or  the  soroU-iron  dranght,  is  only  Sin.  from 
the  line  ot  the  wheel,  and  would  require  1001b. 
fores  to  draw  the  wheel  over  tbe  obstacle. 

Xo.  4  is  outside  the  Une  of  the  wheel  4in.,  and 
equal  to  a  4iu.  lever  to  aid  the  wheels  over  the 
obstacle,  and  would  rpquire  COlb.  force  to  make 
the  wheel  surmount  tbe  obstacle.  Sometimee  a 
ehsinis  carried  from  the  awingiug  or  swivel- bar  1 , 
to  the  axle  and  spring-clip  on  eaoh  side  the 
axle,  as  is  marked  by  the  diagonal  dotted  line 
W.  This  makes  no  diSerance  to  the  draught, 
anleas  the  bar  has  Splintree-straps,  which  are 
pwoe*  of  leather  fixed  round  the  t>ar  about  the 
distance  from  the  awivel  marked  at  U.  This, 
of  contv,  leasena  the  leverage  ot  the  wheel 
against  the  draught,   but  leaves  it  a  detective 


used  either  in  a  oompreaaed  or  In  a  puliMW    \\ 

state.  ■> 

The  proto-anlphide  of  copper  is  made  telB 


part  ot  an  daotric  (dnmit,  and  b  w  (laaadfl^  I 
it  may  be  influanced  by  Ute  vibAtioaaal  aos*  I 
phragm  whenthaUtt«rlBaetinmBUinlT<"  I 


ENOUBH  MBCHAJnO  AMD  "WOBU)  OF  SOITOJOBi  Wo.  865. 


Oat.  SI,  mu 


.-tti  Tu-.<  uiHtbT  ^t^  tk«  lip  X,  or  tha  two 
■1^  \^i  wdv  all  >B  oo*  CMtlng.  It  tha  Itoe 
kn  :.~~   .-s>3  i=.  t^T  ■°'**l  ^  Mddaiad  ta  t&B 


^  bg^T,   ^r   £rit  foldcrinK    in  tha 
r,  w^ich  ii  Kunetimea  mMb  to 


THE  lOLSLOGUE. 

EXFEBI£NCE  piovw  thU  tha  TUUUt; 
liltaali  obaamd  at  a  gnat  dutanoa  dapeadi 
mainlj  on  tha  coDtraat  prodnoad  bj  difleienoa  ii 
bcishbien  of  thi  lignali  and  tbatof  thmbkokBtODUd. 
SaTeral  afitemi  of  aiiiial  talamphj  haie  boan 
oaotiiTad,  in  vbioh  opaqoe  bodiai  wara  prsMntad 
OQ  tha  tnminaiu  backgroimd  ot  Uw  a^.  It  li  tha 
oppoaite  principli  thkt  ii  adtqitad  bj  Captain 
Qanmat  ia  bii  ao-salled  Uleltigti*,  and  the  mathod 
baa  oeltlio  odruitage*. 

His  aigoali  an  produced  hj  maana  of  a  itt 
tmfaca  appaariDit  on  a  doll  black  giouid.  Thi 
appatatiu  la  alightlj  incliaed,  *o  that  tha  liWBTed 
aurtaea  acqoina  otnuidaiabla  brightnau  thrangb 
laSaolion  <rf  diffiua  light  tiom  the  ikj. 

Captain  QaniMt  bai  ohoaen  u  mgula  the  alpha. 
betical  and  numarical  charaatan,  couidaiiog  thai 
people  will  moat  eaiily  make  ont  at  a  dirtonce  the 


^^BthcT  w 


rt  familiar  with  aeanat  at  band. 


talegrapbic  albnm,  for  mppljing  and  pre- 
g  the  aignuli,  and  (i)  a  tals>cope  for  ob- 
aerring  them. 
'~^-  ■ '-"-  at  a  collection  of  40  fi 


diituoa.  With  the  long-ianga  kind,  aignallmg  oan 
becmiried  on  at  nkilnmetin' dirtonce;  and  tbere 
aie  alao  aata  for  eight  and  foe  foni  kilonutiaa.    In 


Boontiiea  with  a  TaiT  d 
hata  indioatad  can  be  I 


113  if  diSa 
[i  ha*  a  aenw,  ma  ihown  i 

ThsK  tnpa  being 
•  ^sel^as  for  waterclosat  work, 

Trsp  Ontlaca   Ti^  114  and  113). 
Tn--^7Ki=^»!»T:lialwBTibe  made  to  allow. 


For  naabf  night,  the  talalo|pia  taqolna  an  aiti- 

tnfidentlT.  It  i«  f oond.  In  piaotioa,  that  a  atrong 
Mtnlamn  lamp  anfficaa  lot  tha  ahartas  diiMnnna 
Foi  tha  longaT,  two  lampa  an  leqniied.  Ot  Goarae, 
in  electrie  or  oij-bfdrogen  light  ia  much  batter 
when  available. 

When  tha  appantn*  ii  got  into  ponlion  the 
dlTend  rectangle  u  fiiat  ahown,  giTing.  atadii- 
tance,  the  effect  of  a  bright  point.  Immediatelf 
ihii  ia  perceiTcd  at  the  ncaiTing  atation  it  ia  Unre 
repaatad  to  indicate  that  tha  obaervera  ace  readj  to 
noaiTe  a  menage.  Then  the  diffareat  latten  of 
the  talegiam  are  inceewiTelj  axiiibitad.  Brtwaan 
«ch  wmd  tha  raotnngla  ii  ahown,  and  it  ia  ahown 
twice  at  tha  end  ol  a  phraae. 

Where  a  latter  or  flnne  baa  to  bs  npeatad,  it  li 
momantarilj  hidden  %  a  acraan  after  being  fint 
ihawn.  The  receinng  obaarrar  calli  out  tha  auo- 
saamva  latten,  aathej  are  recosniaed,  to  an  attend - 
tntwhowritathemdowB.  Oihaaiajhimielf write 
while  he  cairira  on  the  obaerrationa. 

Aa  tha  Telodtr  of  light  maj  be  oonndered  infi- 
litalf  great,  encnngoal  iapsneiTed  inatantlj  onita 
tppcarance :  thai  ua  randitf  of  tranamiaaion  de- 
pendi  merely  on  the  rapi^ty  with  which  the  *arioiiB 
lignala  can  be  exhibited.  It  ia  foond  that  the 
uaunDiuion  of  a  telegram  ol  20  worda  can  be 
iffectid  in  Ere  minnta,  each  word  being  trani- 
nitted  in  full.  Theipeedeooldbeeonaiderably  in- 
oeaaed  it  conTWiIional  ralnaa,  flaad  by  Tocabolarj, 
irere  attached  to  flia  iigMla 

To  meet  the  eaaa  of  jriiBli  lalBception  ot  a 
onaage,  tha  Md  ol  naion  may  be  limited  by 
meani  at  two  abeeta  of  darkeonM;  or  any  lyaleni 
jf  cryptography  may  be  adopted. 


Thia  tcielogne  ia  a  d 


le  of  Tarioua  appli- 


HEASURITO      CUBSEKIB    lY 
ELXCTBOLTSIB. 

lor  mawariageIaotiia.qwwtitii%  W*e*. 
termined tha -'— ' — j— i— i-^  r.iii.t afnlK 
that  ia  lb*  weight  of  watw  dHOBmoMd  ka  Bwal 
by  a  oamat  d  •lagtm-manatia  Jotwate  amjk 
ani^.  lUingaaanitB£!iiuUiMtaHtM 
and  mUligramBe  tor  maai,  Ira  toundltlHlOIR 
nilUgnuDM**.  Other  pbjmiati,  ioalwIteMi, 
Bnnaem,  and  Kohlianaoh,  iwdotemintdlhMW^ 
but  aa  there  ia  a  variation  of  I  parMBtoadia 
>lde  ot  Wabat't  te«nlt,  H  ta  nnaaHoMMa  wUi 
theeortaetTBlne;  and  H.  MawM*  haa 
inadasbadi  maaauaaant  4rf 

rta. 

■d  pbo^iade  add.    Thh  ■■■iilMidh 
aa&tha  gaa  orolvad  wnadnvBtCIri 

pwmp  wd  aaaniad  In  «  dij  atK 

nateiathoano  fmniatian  of  oaoiMoreaad 
tion  of  gaa  on  the  aleetndai,  IMT  anj  loM  by  I 
aimlttttieUqiiid.  ThUrenltmaohMfeidlrli 
plan  ot  welgUag  Oe  depoait  of  empK  !■  »mHhi 
df  copper  anlphatat  and  that  of  allT^  in  a  aUta 
of rflver nitrate.  TO maunia  thaoointfktari 
an  aleetro-dynamoaaeter,  in  inafewaaa  la  t» 
masnetia  tangent  galvanoamra,  lAlA  ban 
httharto  bea  emplcmd  tv  oOur  «nariMBtMk 
the  aame  pofpoaa.  Thualia  waa  able  to  gatrilit 
the  earth's  manatao  foies  aa  ao  alanaat  d  k 
Iiroblem ;  and  the  eSeot  of  heaiiag  ua  the  beUaa 
of  the  iDatmniant  by  the  paaaage  of  tha  emaM 
waa  oaiefoUy  elioimated.  By  theae  maaaa  TL 
Uaaeaot  flada  that  the  elaotio -chemical  eqniTilM 
of  water  ii  0-09373,  a  reanlt  which  »  alata 
identieaJ  with  that  of  Weber,  and  which  he  «a- 
Bidan  cortaot  within  ene-tenth  par  aaat.  Adafti^ 
praetioal  onit*  of  tbeBriSah  I 


fallow*  Hiataootrent  of  lAich  tha  elaotro'B 

iatcmi^  ia  repreaented  bv  one  webet  dao 

aaoond  a  wdght  of  watts  equal  to 

~    ~~  mora  ganaiallr  a  fcaotil 

aginnlent  oia 

The  Intaaaity  o 


y^ 


THEOBT    07   THB  ACnOV    flV 
RAILWAY  BSAXEB. 

THE  anthn  &nt  giTea  the  eqaattaM  Car  ahM 
wheel  moring  mrwaid  oa  a  nm^  hari^M 
plane.  Bad  at  tha  aame  time  tnming  tcobA  ita  iril 
Kith  oiTaa  angular  nioeity,  and  pmnlaa^lMI 
Uiia  given  ■"g"'"  velocity  be  not  odglaallf  mA 
tliat  the  linear  velod^  of  the  pvipbaaj  equlaAi 
liuiioatal  velocity  of  the  wheal  fin  othv  «(A 
,ach  that  the  wheal  rolla  on  Oio  plana)  tbe  rfM 
uf  friction  will  apeedily  ouae  it  to  aaaniaa  M 
□artieiilar  valne.  He  then  tafcoa  tlie  astual  narf 
i  railway  velUde  aotad  oa  by  a  brake,  and  poiiS 
)it  that  the  sSaet  of  the  bictional  reaiatani»i< 
Lbe  brake  hlo^  ia  to  prodsea  an  eqnal  and  ia» 
lite  frictional  reaiatanoe  betwoan  the  rail  aad  Aa 
wheel,  and  that  it  iatUa  Uttar  variable  nmataan 
trhidiiaUM  real  eztanal  force  tending  to  atop  tta 
"  le;  tlM bcake-btock  triotian  mnatbatraaMl 
intonal  feme.  Ha  then  form*  tlraotdiiaif 
eanationa  tor  axpreMJng  the  linear  and aagalari' 

cdeiatian  of  the  nbA  '-  " '" 

totem,  andtini 


iver  Oa  aaaa  at  bbj  two  taaMoato  daitaf  a 
Dp).    TW  at^Maiona  for  lAmr  tha*,  utmm 


v.-i'.i.  in  miny  caaea,  be  tha  most  ron 
i:7ulliDH  atition.  It  is  wiwciallv  in  Qiouu 
r«zloni  that  the  Idelogne  is  cilrulatpd  ti 
aerrii:*,  whtrj  the  length  of  Jon  *    ' 


!:^»ii^!ttD  vctT  arduous, 
^^srTBptioni  throui^  M.irm*.  Arrou 
':..  '^i  telelo^c  should  b«  a  valimblc ' 
lu  military  work  tbere 


iip_r.ii 


me^  of   hiph 

Imtantaneou)  communica- 

ti-.M  tare  b-«a  ntablL>h«l  with  it.  between  the 
Ti-j^in,  th*  Pantheon,  the  Tnileriea,  and  the 
Eecle  llililaKT,  and  have  given  tha  beet  reaulta, 
tpila  rd  rain  aM  log. 


B  that  af  tha  rail  by  an  M^ 
ha  foica  eapwided  at  eaAai^ 
;  tte  r  ja  viva  ot  rotatkn  kfl* 

a^   howwver,    ia   inrigaiiMft 

;  in  the  oaae  of  an  or^naiy  lailav 
:o  abont  SOlh. 

effaat  of  a  baAa  ia  attainadata 

be  mil  friotian  which  it  calla  Into  play  ia  thai ' 

nostwhiehtharaUu  n     --_-■. 

>i|a<il  ta  the  weight  on 

niiflliHaBt    ol  friction  betwi - 

Vd}-  graatei  amount  of  bnke  triattan  ou  i^J* 
ipeudadin  akipiung  tha  rota"         -•.-->' 
.r..iDcauaglt  loalide.    Ha  ._ 
numprenaiaia  eaeily  obtained  n 
■qaation*.    THe  high  valne  of  Ada 

•  Bt  E .  Pneoa,  in  tha  Al 


It  caua  nno  play  la  ^^• 
capable  of  eantiBK  >.'■• ' 
m  the  rail  nallipliad  bj  tb 
.  between  rail  and  wbM 


a  of  thevbad, 


XMaUEIH  MXOHAinO  ASD  WOIIIJ>  OT  BOimiCB:  Ho.  M5. 


a  giveu  preeaiue  in 


lo  nmflict  irith  ths  vell-lcaowx  f &at  th^t 
he  besTily- loaded  whaels  of  a  teadsr  can 
M  skidded  by  meaiuof  ordinary  hand  biaksd 
1  by  a  angle  nULD.  Ttiit  the  aachoi  couBiden 
«  bom  two  caous  (I)  the  great  mechanical 
tage  given  by  the  norow-gear  of  an  ordinary 
irake,  amouattug  to  about  tin  to  1 ;  {2}  Ibe 
tat  the  suiface  acted  ou  betneea  vbeel  and 
ii  vary  much  hirger  thi 

vbeel  ind  nil,  and 
'b,  the  totat  friction  for 
■  with  the  area. 

author  then  goea  on  to  coniider  continaoDi 

,uulIayBilown  the  Ave  folio  wing  esseotial 
.lee  (or  a  good  brake  :— !.  Before  evenftbin)! 
implicit;  of  couslruetioa,  combined  with 
see  and  mobility  in  the  parte,  for  rapid 
ig,     2,  The  brake  to  ho  controllBd  either  by 

□rguardf.  S.  The  action  to  ba  autamatic, 
t  in  cose  of  accident  the  brakea  dull  put 
alTBi  on.  i.  The  brJse  to  be  iTailable  even 
the  train  is  not  completely  made  np.  4.  The 
ag  power  to  bo  alwaya  read;,  and  euily  iu- 
OOr  diminiahed,  ao  that  it  may  he  nied  for 
dlilkg  the  train  in  ordino^  running,  an  well 
■tcippingit  altogether.  The  aathor  flnaliy 
In  the  Heberleia  brake,  and  obaervea  that 
it  ia  leen  at  once  to  fulfil   the  firet  foor  ecn- 

Sit  ie  olherniao  with  the  latt,  since  it  seems 
ble  that  a  comparatively  smiillfrictioTt roller 

requisite  to  elicit  their  maiimum  effects, 
lereiore,  gives  a  theoretical  investigation  to 
diat  by  varying  the  angle  which  the  hanger 
frictioQ  roller  maltes  with  the  borizoutal,  a 
Of  any  reqoired  amount  can  be  brought  on 
Bina  which  actuate  the  brake  block. 


COLOUR  BLINDlirESB.-n.* 

r    B.   BBTmsNEij.    Cixna,    F.B.C^. 
(Conlinutdfroni  pago  130). 

I  have  jnst  stated.  Professor  Helmholti, 
tkil  account  of  the  theory  of  colour  eenlat 
anded  by  Young,  asauiueB  that  there  are 
(nnal  eye  three  kinds  of  nerve  Bbree,  tl 
klioa  of  fibree  of  the  first  kind  prodooes  the 
ion  of  red,  that  rtimnlation  of  the  ic 
prodnsM  the  Mnwtian  of  eisbd,  and 
Btion  of  the  third  kind  piaduoM  ths  m 
I  violet.  He  aunmea  also  that  homoni 
ooobromatio  light  eidtee  theee  three  kin 

in  varjing  degreee  according  to  the  ■ 

«.  The  red -perceptive  Hbrea  wilt  be  moat 
Bted  by  light  of  the  greiteat  wave-length, 
te  violet-perceptive  by  hght  of  the  smalleit 
length.  It  muat  also  be  ofenmed,  however, 
Mh  colour  exdtee  all  three  kinds  of  flbT«a, 
^  it  oidtes  one  kind  mnch  more  atrongly 
ba  other.  Helmholti  illnstntaa  this  b;  tne 
m  shoi^  in  Fig.  1,  in  which  the  ooloon  of 


Ktram,  omittiog  the  mdi^o,  are  arranged 
frem  red  lo  violet,  and  m  which  the  three 
repreaent  the  iaiensit;  of  stimulation  of  the 
einds  of  fibres.  The  ourve  marked  1  reprc- 
Iie  stimulation  of  the  red- perceptive  fibres, 
rv«  marked  2  repreeenla  the  stuutilation  of 
reen- perceptive,  and  the  curve  marked  S 
Bnts  the  stimulation  of  the  violet- perceptive 

kla  red  strongly  stimulates  the  red-peroeptivo, 
s  other  two :  seiitulibu,  red. 
kle  yellow  stimulataa  moderately  the  red  and 
perceptive,    feebly    the  violet:   senaatiali, 


)lo   violet  stimulatoB    strongly    the    violet- 
tJTe,    feebly    the    other    fibres :     lensation, 

ally  itnmg  stimolaliou  of  all  the  fibres  gives 
nation  of  white  or  whtlieh  colours. 
MKir    Helmliolti    ia    tuU;    aware    of    tbn 
tiss  which  impede  the  accefjtonco  of  Toong' 


UMSodatyof  Ana.  , 


(*  of  Cantor  LentorH  dehrand 


aeparate  fnnctionimsy  be  discharged  by  each  fibre. 
Whether  this  be  so,  it  is  not  at  ^reaent  either 
possible  or  very  important  to  ascertain ;  and  either 
of  the  foregoing  bypothaaes,  or  the  hypothesia  of 
variations  of  tension  rendering  the  Qbres  incapable 
□t  responding  to  certain  catea  of  vibnttioii,  will 
serve  almost  eqoalty  well  to  explain  tbephanomena 
which  have  been  obaervod. 

IId  spealdng  of  these  phenomena,  Frolessor 
Holmgren  has  made  ose  ol  Hulmholtz's  diagram, 
and  has  modified  it  in  such  a  duuiqbt  aa  to  uhibit 
the  effeols  of  colour  bliadncsa.  I  could  not  pre- 
sent the  whole  (juestioD  to  you  in  aay  other  way  ao 
well  aa  by  ^quoting  Uia  words,  which  I  take  from 
the  A-meticaa  traadation  published  b;  the  Smith- 
sonian Institatiou.     He  Ba;9  : — 

' '  To  eiplsiu  the  abnoimal  sense  of  ooloocs  b;  the 
theory  of  the  riormal,  we  can,  in  advance,  suppose 

the  three  fuuilumental  peroeptloas  ia  wanting,  or 
that  one  of  the  primitive  colours  is  absent :  it  is 
clear  that  *.he  whole  ohromatic  system  will  be  upset. 
It  ia  evident,  therotore,  that  this  system  must  be 
completely  different,  according  to  the  absanoe  of 
one  or  the  other  of  the  three  primitive  colours.  It 
ia  virtually  j  ust  in  this  way  that  it  hiLS  been  attempted 
to  explain  cases  of  a  strongly  marked  defect  in  the 
chromatic  sense,  or  eennlne  types  of  blindneai  to 
colour,  found  in  real  lite.  The  term  ooloni- blind- 
ness bos  been  justiSed  by  this,  as  it  indleatea  in 
each  case  a  genuine  blindness  to  one  of  the  primary 
colours.  In  this  way,  therefore,  we  disbnguish, 
aficordino  to  the  kind  of  element  wanting,  thieo 
ciasaes  of  blindness  :  namely  red-blindneas,  green- 
blindness,  and  violet-blindness," 

According  to  the  theory,  blindness  to  red  is  doe 
to  the  absence  or  paralysis  of  the  organs  perceiving 
red.  Bed-blindnees,  then,  baa  but  two  funda- 
mental colours,  which,  adhering  atiictly  to  the 
theory,  MB  groan  and  violet.  The  curves  ii  "■ " 
seoond  diBRam  distinctly  show  what  aspect 
variOBS  kinds  of  light  must  have  tor  a  peraon  who 


Che  peroeptive  organi  of  green,  and  a' 

thoee  of  violet,  moat  appear  to  the  red  bhud  a 

saturated  green  of  a  feeble  intensity,  m 

thie  sensible  portiooa  of  the  other  prinulire  colours 
enter.  Feebly  lumiuous  red,  wbicb  ulTecta  the  p« 
oeptive  Otgana  of  red  in  a  normal  eye  suiEciontl 
does  ikot  on  the  other  hand  aufticiently  excite  t 
pareeptiva  organs  of  green  in  the  red-blind,  and 
theMloreaeemBtothem  black.    Theyellow     '' 


IS  to  then 


tenaely  luminous,  and  as  it  constitutes  theprooisel^ 
saturated  and  very  intense  ahade  of  that  colour,  it 
can  bo  understood  how  the  red-blind  select  th< 
name  of  that  colour,  aud  call  all  tboio  tints  thai 
are,  properly  apeokiDg,  green,  ytllow.  Greer 
shoTB,  aa  compared  with  the  preceding  colours,  a 
more  sanaible  addition  of  tho  other  primoriea,  ami 
it  ooiueqaeatly  appeara  like  a  more  intense  bul 
whitish  shade  of  tho  same  colours  as  yellow  and  red. 
The  greatest  intensity  of  light  in  ths  spectrum, 
aOCOraiDg  to  Scelwck.  does  not  appear  lo  the  red- 
blind  to  bo  in  the  yellow  rej;ion,  as  it  docs  to  the 
noroial  eye,  but  rather  iu  that  of  the  blue  green.  In 
reality,  if  the  eioitation  of  the  perceptive  organs  of 
green,  as  it  ie  necessary  to  assume,  is  etrongeat  for 
green,  the  maximum  of  the  total  excitation  of  the 
red  ■  blind  muat  be  to  and  elightly  towards  the  blue 
side,  because  the  excitation  of  the  organs  perceiV' 
ing  violet  ia  then  increased.  The  white  of  the  Tod- 
blind  ia  naturally  a  combination  of  their  twc 
primitive  colours  iu  a  determinate  proportion,  a 
combinatiou  which  appears  blue- gre;  to  Uie  normal 
sight;  and  this  is  why  the  red-blind  regards  ai 
;>rey  tbn  transition  colours  of  the  spectrum  fron 
green  to  blue.  Thun  tho  other  colour  of  thf 
spectrum,  which  the  red-blind  call  bine,  preponde- 
ratea,  because  indigo -blue,  though  somewlui] 
whitish  according  to  their  chromatic  sense,  is  U 
them,  owing  to  its  intensity,  a  more  evident  repre- 
sentative of  that  colour  than  violet. 

This  description  of  tho  mauner  in  which  the  red- 
blind  form  a  conception  of  the  different  kinds  of 
light  of  the  spectrum  is  asauredly  a  Couclusion  logi- 
catly  deduced  from  the  theory  ;  and  it  accords  so 
well  with  tho  eiporience  ocquired  in  ciaminiQg 
the  colour-blind,  that  it  might  serve  to  corroborate 
and  support  the  tbenry.  We  will  simply  add  one 
point  for  our  ospeoial  practical  purpose,  or  rather 
will  emphasise  one  point.  Aa  a  matter  of  fact,  it  is 
olear  that  red  tight  and  grseu  light  excite  oue  and 
the  tame  element  in  the  colunr-blind.  Rays  which 
are  respectively  red  and  green,  or  objocta  which  ore 
respeotively  red  and  green,  to  the  normal  sense, 
must  aeem  to  a  red>bliiid  person  to  be  of  the  some 
colour ;  and  if,  in  special  cates,  he  knowa  bow  lo 
discriminate  between  them,  his  judgmeot  is  simply 
guided  by  the  iotenaity  of  the  light.  Tliu  tntensity 
of  the  light  ia  much  more  feeble,  oa  shown  by 
diagram  2.  in  red  than'  ia  green.  If  then,  a  red- 
blind  individual  frnds  that  a  red  and  a  greeu  tint, 
are  exactly  alike,  the  sreen  woald,  toauormaleye, 
be  mnch  lass  intense  than  the  red.  Tbit  is  distinctly 
sboini  by  the  vertical  dotted  lines  between  R  n'v\  I 


r  /  c  .  B 


perceptive  elements  of  green.    The  green-blind 

has  therefore  onl;  two  fui '-    -   ''  -' ' 

and  violet,  and  the  apectit 

should  be  oonstmoted  as  in  Fig.  3.    In  inch  a  oase 


the  red  of  the  speotrum,  which  strongly  excites  t^  - 
perceptive  oigao*  ot  red,  and  but  very  faintly  those 
of  violet,  most  appear  to  tlie  green-blind  aa  an 
■xtremal;  saturate  red,  but  of  a  light  somewhat 
len  intenlo  than  the  nonnal  Md,  which  is  oom- 
paiatinlj  mote  yaUowiab,  aa  graan  forms  a  part  of 
it.  'Chn  oiaagB  of  Iha  ipactrimi  is  again  a  very 
iatnratod  rod,  bnt  mnoli  more  Inminons.  Yellow 
is  nndonbtedl;  auota  iotatiM^  lamiuous  red  than 
the  red  lA  fiia  ipeotram,  but,  on  the  other  hand, 
mors  whltiidk,  baoaoia  a  asnaible  portion  of  the 
other  primitira  aolout  eaten  Jnito  ita  composition. 

Otaen,  witli  Iti  shades  Inriiaing  to  yellow  anil 
bine,  ought,  ooiraotlr  speaking,  to  be  a  saturated 
purple,  ud  with  a  mean  intensity  of  haht ;  bat  it 
IB  the  white  or  grey  of  the  green -blind.  Miug  com- 
poaed  ot  almost  equal  parti  of  Uia  two  remaining 
priruitive  colours. 

The  blue  IS  an  intense  violet,  bat  a  little  less 
saturated  than  indigo,  which  is  more  strongly 
luminous  and  more  satoraled.  Violet  is  a  little 
leee  intense,  but  more  saturated  than  normal  violat. 
The  tints  moat  luminous,  and  at  the  same  tiMie 
moat  saturated,  which  must  coostitate  the  types  ot 
the  primitiveooloura  of  the  green-blind,  are  orange, 
or  its  immediate  neighbour  in  the  spectnun,  red, 
and  indigo-bluo.  Now  orange  is  a  colour  which, 
in  ordinary  language,  eapecially  amongst  the  un- 
cultivated and  unpractiaid,  la  iodiacriiiunately 
called  red  ood  yellow  :  this  (act  eiplains  why  the 
green-hliud  deuoininate  their  first  primary  colour 
\  BOmetimBs  "  red  "  and  sometimes  "  yellow."  We 
I  will  add  to  this  description  the  same  remark  (hat 
I  has  been  made  about  red-blindness.  In  green- 
I  blindneaa  the  same  organ  is  found  alTected  by  tbtj 
I  red  and  by  tho  green  of  the  spectrum.  Hed  and 
I  green  are  therefore  perceived  by  the  green-blind  in 


1  other 


exactly  the  same  colour.  In  cages  where  be  succeeds 
( in  distuguiahing  them,  it  is  by  the  aid  ot  the  in- 
;  tensity  of  the  liEht :  but,  with  regard  to  this  in- 
'  lemiily  ot  light,  it  is  the  oppoaite  ot  what  occurs  in 
the  case  ol  the  red-blind.  A  green  tmt  which  to 
the  greeu-bliurl  appears  exactly  like  a  red  odo 
would  to  a  normal  aenee  of  colour  be  aensibl;  more 
luminous  than  the  red.  This  is  shown  by  tho 
dotted  vertical  lines  between  B  and  U,  in  diagram 
3,  and  also  by  tbose  between  Y  and  tl,  and  is  con- 
firmed in  every  respect  by  eipflriance. 

Violet-blindness  ia  due,  according  to  the  theory, 
to  the  absence  or  paralysis  of  the  elements  per- 
ceiving violet.  Tho  two  primitive  colours  of  the 
violet-blind  ore  then,  according  to  the  theory,  red 
and  green ;  lud  their  spoetrum  muat  be  tepreaenttd 
as  in  Fig.  4.    In  this  conditton  the  rod  ia  a  piircc 


red  colour,  not  yellowish,  tlian  normal  red,  liat 
still  less  saturated.  The  more  it  inclines  towatds 
orango.  the  more  strongly  luminous  it  is,  bnt  it  is 
at  the  same  time  less  saturated,  mora  whitish.  The 
yellow  is,  as  it  were,  a  combination  of  almoat 
equal  propoitioDS  of  the  tuQdamental  colours 
which  form  white.  Green  is  a  atrengly  luminonl 
but  wbitish  green,  which  in  ten<Ung  towards  the 
blue,  beoomes  more  and  more  saturated,  so  iluit. 
greenish  blue  muat  be  IheVivB^'CanM'^^'va..  'Yun 
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Una  ii  B  green  of  modente  InminDdty ,  and  >tTonsI; 
ntontcd  :  uid  TioU t  is  green  rei^  feeblj  InmiDoiu, 
t_.  ,1—  .-. — ._j  :.  J  nineh  higher  degrsa  th&n 
' — ilr  Inminoa)  i)  auSicient 
.  feeble  nolet,  ftlthouRh 
vcrr  wDiible  to  the  nomul  ere.  ia  black  to  the 
colour- blind  inqnution.  It  iip'un  that  the  violet - 
bl^d,  whole  primitire  coIouib  are  red  uid  greea, 
do  nit  ccnhue  these  coloun. 

Baodei  thf  cue*  ananged  nnder  the  three  fore- 
going beadi.  in  irhich  one  eoloar  ii  absolutely  ei- 
pnond  from  the  ipe^tnun.  (here  ard  othcra  in 
vbichthe  peTi:ei<tJo:i  af  one  c.iloor,  although  not 
•atiiely  irauting,  ii  yet  deSdeut  in  acutenesi ;  and 
thit  dafieieneT  mij  Tar;  greatly  in  degree.  There 
•ra  alio  niei  in  whicli  there  ia  a  deSFionc;  af 
Bcntenei'  in  reipeet  ol  all  eoloun,  to  that,  in  a 
diagiammatif  npiesentatian  of  the  atate  of 
fimctian  of  j-jJi  an  eye,  all  three  of  the  cnrrea 
voold  be  drm  lower  than  the  normal,  althoneh 
so  one  cf  ;L;a  would  ba  abaent.  Suidi  a  cciDdi- 
tioD  won;  1  imply,  manitei^y,  ■  diminiihed  acnte- 
Dcu  of  |:-er»ption  for  white  light,  that  being 
(omed  by  th?  sjiion  of  the  re<t,  and  it  ia  found  in 
the  caief  cf  uncalled  night  blindneu,  the  Hubjecta 
of  which,  a!Uio=gh  able  tj  fulfil  ordinary  aroca- 
tku  in  the  daylight,  aliaoat  low  vision  on  the 
appr"  * '"  '-f  duak.  There  can  be  no  difficulty  in 
feneiiisg  that  (iloar-blindaew.  or  rather  defec- 
tive ci.j^  Tissn  of  thii  kind,  may  merge 
isicf  blj.  aj  In  the  prngma  of  diieaae,  into  abao- 
Inte  loH  of  licin. 

Ia   tL*   pnfeitir   healthy   eye   the   powi 


Mtdi.  In  jTdCT  to  ezasuae  the  U;< 
tke  ttii  'A  T-:a:-n  ve  uw  an  initraii 
pEatMr.  ',1  vhuh  I  hera  exhibit 
f:iBi.  J'tt  eye  under  examination 
iJoki 


aware  that  it  ia  a  eonrc«  of  harm  or  danger  to 
anyone,  althoogh  it  may  possibly  sometimei  ba 
reeponaible  tor  errors  of  cciloor  in  pioturea,  in 
decotationi,  and  in  ilreia.  The  completa  forms  of 
red  and  green  bliadaesa.  on  the  contrair,  have 
been  contnbatory  to  much  destruction  of  life  and 
property  in  railway  trsTelling  and  ia  ateam  nari- 
gation :  and  are  suffiaiently  commoD  to  hare  a 
preaiing  intemt  fur  ne  all.  I  ma-  perhaps  adds, 
in  this  place,  that  whereas  there  ianothioK  intrinsi- 
cally impossible  in  the  suppoailion  that  incomplete 
colour -blindness  may  be  improred  by  cnltiTitiou 
and  practice,  there  is  great  weiRht  of^  eridsnea,  as 
well  as  all  analogy  and  probability,  in  eopport  of 
the  belief  that  complete  colour-blind neai  ia  an 
unalterable  condition,  upon  which  educational 
efforts  are  simply  thrown  away.  It  there  are  no 
nerres  capable  of  responding  to  a  given  stimnlos, 
the  mare  repetitjon  of  the  stimolua  will  have  no 
tendency  to  ereata  them. 
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THE  Gnt  meeting  of  the  session  of  the  above 
sosety  was  held  on  the  I'^th  inst.,  at  King's 
Coilege,  Strand,  the  Preiident  (Professor  Martin 
Uuncan,  F.B.S.)  inthe  chair. 

The  lilt  of  donations  received  since  the  last  meet- 
ing was  submitted,  and  the  thnuks  of  the  sociaty 
voted  to  the  donors.  The  President  remarked  ~   ~ 


thhigni 


I    the  great  beanty  of  the  photographs  pcaieni 
Dr.  J.  J.  Woodward,  ot^Waihington,  iltiut 


iupoi 
itedb; 


B  of    the 


tLii  central  point,  while  a  second 
kiT  '.-1  glide  along  tlui  arc.  from  its 
v^warji  iu  centie,  and  Uie  arc  is 
ms  meridian  to  another  aa  may  be 
■;w  the  second  or  moving  ot"-"  ■"— ' 


ei  visible 
tT  f:rm 
;   t>e  FKognised. 


be  lighter  or 


r  darker  than 
ing  object,  of 
V^JUTCT  C'l^i-r.  will  appear  black  or  grey  on  a 
li^.  ^-.zz.i,  a=d  white  or  grey  on  a  dark  groond. 
As  t±r*  object  adranus  it  enten  a  zone  at  the  field 

■ti:L  u  tKJivrt  \t  green,  and  seniitiveaeas  to 
red  eal7  &-'S=i>iuv*  a:  a  i;iU  later  period,  while 
IsH  a^E'-ivecert  Vi  all  three  of  the  primary 
M^an  ez-istc  c^v  in  the  eentnl  portion  of  the 
Ktiu.  Witt  a  Uttle  practice,  it  is  not  difficult 
\i  i.-yjL  »  reij  oMect  in  such  a  paiition  that  ili 
Ikb  ii  lali  visible,  while  i:s  ccloor  ceosfs  to  be 

Cpr-B  tL*  btsis  of  th«  foreg.oing  facts,  Frof'aaor 
H-.£lgTf^  Li?  pr-.'po^^  to  divide  and  claasify 
"-■■-"-"■  """ts  ailolivws  ;  and  his  proposals  have 


wecTs- 

tit  wner  J  assent  of  tho* 

eogaged  in  the 

"■^S 

•1-  «'th*Bcbj«t:- 

in     which    the 

toc--;T 

i  MTcesving  cOoun  is  absilutely  wanl- 

-e.Te  tie  4i£'rtr.-.«  between  darkneu  and 

ur-t.^ 

«eU  ai  ti*  diStitn:  degreea  of  iolenaity 

ia^_tv 

f  -.♦.-.aln  ptTocptionB  o!  e 

lour,  bat  not  of 

n  wbi^h  one  of 

ti*  tiret  i  -i^^Kit*.  atssatiocs, 

me  of  the  three 

rt  '.rgau  'A  ci-anr  in  the 

gr---r'- 

'.iL^estLrttttit,  Lii3«It 

[l'-'-z^IiM  t--Z:.%i-V.liAzjm,  wbtte  4ne  of 
--.  ii^;i  :l  t't^tnt!,  tiA  j*rhaps  all,  are 

'=.1:  '.Lnra^aat  tcr.te.  Ine<imp!';;«  ooloun 
\t  •xiivN  lin  tat  iiiitma'.  t-:L;4,  ILret 
itL':  -t-.i.tX  tbl  \i-j.',  ii 'liitiDj'iifL^i  frum 
. -:v-^. '.:.}' l=.hlioe:;.usI  £-14.    TLi< 


tn^'.;;''^t  Vi  ti-e  e'.rm;''.t&'iiiij{  I 


ji  I1  'A  omjilet 
rt.  compnsinu 
a  feeble  chro- 


,  _.< -.iverwh^lnittf.y  _ 

■h*  ><**..  Kii  t>  IE.VS,  :ii  iL«  s-jtiteiqeul  lixtnre*.  I 
liit;  !  iv«  •'■J.tf.j  Vi  •i;r*«  y.ur  attenti'jn.  The 
K-.W.-ii.'.^ii."'-  '■*  a  c-.)i.;rtri'.;r':ly  rare  condition, 
11.S, ::.  thtp:«v:at  state  t.'.  iLdus'rj,  w«  art  091 


igton,  iltustrati 
of  the  appearances  of  the  npecimena  described  in 
his  paper  on  "Fseudo -polypi  of  the  Colon,"  ai 
seen  with  the  naked  eye  and  under  theimcrosc:^pe.  I 

TSx.  Crisp  exhibited  and  described  Cossou's 
dissectjng  and  obierving  microsbopa^  Ooltscb's 
binocular  microscope,  Lacaze  -  Uuthier'a  large' 
portelonpe,  Nachet's  microscope  tor  the  examina- 
tion of  the  skia,  jcc  ,  and  a  microioope,  of  Qerman 
ciDitmction,  with  movable  stages  on  the  plan  de- 
■cnbedon  pp.  8SD-1  of  Vol.  III.  of  the /sxriia/. 
Ala}  some  micro -photographs  of  various  objects, 
by  Ur.  J.  H.  Jenninga,  of  Sherwood  Btse,  Notting- 
ham, taken  with  the  eyepiece  in  place  aaaito 
avoidthecentralmore  or  less  marked'-  flare  spot," 
found  to  exist  when  the  objective  alone  was 
used,  the  deflnildon,  nevertheless,  being  unim- 
paired, and  the  photognpha  sharp.  Hr.  Crisp 
also  Balled  attention  ta  a  slide  of  Foraminitora  oi 
exceptional  excellence,  exhibited  by  Mr.  J.  H. 
Bolkwill,  of  Dnbltn,  coutaining  50  ipecies  on  a 
photographed  background,  with  the  name  of  each 

Mr.  J.  W.  Stephenson  exhibited  two  slide*  of 
teat  diatoms,  the  one  mounted  in  bslsam  and  the 
other  in  phoaphorua,  pointing  ou^  in  reply  to  a 
question,  that  where  tbe  retractile  index  of  the 
urdium  was  approximately  the  same  as  that  of  the 
object,  the  latter  would  h'i  nearly  invisihle  whan 
moonted,  its  degree  of  viiibility  dependiog  upon 
the  difference  between  iti  refractive  index  and  that 
of  the  medium.  The  refractive  index  of  the  silica 
of  the  diatom  was  about  1-13,  that  of  the  balsam 
\-hi,  and  of  the  phosphoru-,  2*t.  So  that  the 
viiiliility  of  the  diatoms  iu  phoaphorus,  as  com- 
parfd  with  balaam.  was  at  GT  to  11. 

Mr.  Curties  inquired  what  was  the  mode  of 
mounting,  and  what  prepar.ition  was  required  tw- 

Ur.  Stephenson  said  that  the  medium  was  asnla- 
.  tiou  of  phosphorus  io bisulphide  of  carbon.  Care 
was  required  owing  t>  the  extremely  ioQammable 
'  nature  of  the  mixture:  but  the  bisulphide  of  carbon 
evaporated  so  completely  that  the  diatoms  might 
.  be  Slid  to  be  mounted  in  nearly  pure  pbosphonia. 
Mr.  Beck  siid  that  Miilter  had  beon  m:ikiog  a 
aeries  of  experimcntion  mountingdiatoms  in  these 
highly-refnc'.ive  substances,  and  he  had  found 
lhat,'when  phoaphorai  waa  used,  the  results  w^re 
very  remarkable 

Mr.  logpen  said  he  should  like  to  hear  from  Mr. 
StepheuiOQ  whit  would  be  tho  difference  in 
visibility  bctwoen  a  subs'anr-a  mounted  in  a 
medium  of  much  greiter  refringibility  than  itself 
as  ompired  with  oue  mounted  iii  one  which  had 


employed  phwphoru"  ai  a  medium  for  mounting 
histologicti  Bubjtictvr  Ho  thoufrht  the  extention 
of  its  uae  to  aucb  objects  would  give  very  interest- 
ins  r-flults. 

Mr,  Stephenson  said  that,  in  addition  to  diatoms, 
tbsonly  objects  he  had  si  iniuntEd  were  scales  of 
I^fitma,  Fbdiirv,  and  soiae  others.    The  risibihty 

,  of  a  diatom  in  air  would,  as  he  had  slid,  be  about 
\-\Z  as  compared  with  :>-l  in  phosphorus,  and  the 

.  diffeifnce  of  -67  would  live  ai  a  result  that  the 
o>:ject  wunld  be  about  17  per  cent,  more  visible  in 
pho-phorua  than  in  sir. 

Mr.  Criip  said  that  the  difference  in  visibility 

I  be'.irevn  the  twx>  slides  was  eren  more  strikingly 
brought  out  by  looking  at  them  with  a  low-powei 

I  pocket-lens.    While  nothing  could  be  seen  bat  the 


outline  in  ths  naaa  of  the  balaam  objsds^  &i 
markings  of  those  in  tha  pboipheaui  warseleH<r 
diit'nguishsd. 

Mr.  J.  Uayall,  Inn. ,  «t  the  reqaaat  of  <^  Ftai- 
dent,  explained  the  constmctiaa  of  tka  new  tin 
o(  diaphragm  adopted  by  ICiMsn.  Qaean  and  C:.. 
of  Philadelphia,  for  Beck*i  rartioal  Ulnmisatar. 

Mr.  Mayall  said  the  application  of  nrvieailii 
diaphragms  to  the  vertical  illniaiaBtiaa  bad  bat 

I r^^  ^j  ^  aerioiu  want  by  thniert. 

T  with  the  use  of  the  dervice. 

~  iragiDi  applied  bjr  Fowall  and 

rave  good  results  in  the  bands 

:t ;  but  it  was  felt  that  than  waa  atill  nw 

d  to  give  greater  command  of  tha  iUo- 

Tha  diaphr«;m    ha   azbibilad   {m'^A 

ne  figured  on  tha  blackboard)  was  an  attenpC  i^ 
this  direction.  It  waa  devised  by  Xt.  Tighlu« 
of  Philadelphia,  and  oonatmeted  bj  Ileans.  Qua. 
of  that  dty,  and  was  remarkaUa  for  it<  ainiplkit}. 
It  oon>is(«d  of  a  abort  pieoe  of  cjlindiieal  tab. 
from  which  abiut  one  third  of  the  circle  wisest 
out,  made  to  slide  at  will  as  an  outer  jsafcsl  en 
the  circular  aperture  throDgh  which  the  illnauiil- 
ing  rays  passed  on  to  the  refleoting  plate  ol  ^aa. 
and  thence  were  refracted  to  the  object  by  ths  ob- 
jective— the  objective  Ihoa  servinig  as  th*  {Oa- 
minatlng  lent.  The  square  end  of  the  ilidii| 
cylinder  passing  vaiiouily  over  the  aixaBlar  aps- 
tiire  cnt  (iff  larger  or  smaller  aegmaottof  tha  aid- 
ing in  the  main  tnbe,  either  vertioaUx  or  Mi- 
zontally;  and  two  small  openings  gave  -J-"''— *' 
taolLtiss  for  varying  the  effects  by  tbe  nrnvsMl 
of  the  lUdio^  oyhnder.  Wbilat  ulmitiDK  ths  «■- 
plicity  of  this  arrangement,  Mr.  UayaU  said  ki 
was  bound  tO  remark  upon  the  difKcnlty  of  wa{ 
any  form  of  diaphragm  attached  to  tha  nase-piaB 
of  the  microsoopa  tocoanng  br  the  noss-psot. 
where  tbe  slightest  teach  of  tha  hand  gessBlIf 
produced  the  most  bewildering  exeoiaiona  af  tk 
image.  He  had  hitherto  obtained  tha  baM  rssib 
with  the  vertiaal  illnminatur,  not  by  using  a  £i- 
phragm  but  by  careful  adjastmant  of  the  poritia 
of  tbe  lamp.  He  had  not  yat  bad  an  opportnaity  ci 
testing  Mr.  T^gUmiann's  diaphragm,  bat  obviowlr 
it  woold  give  a  oonsidenble  range  of  alfaeta  ty 
very  simple  mechanism, 

Mr.  Cnsp  described,  by  tneana  of  adrawiain 
the  board,  Nachet's  improved  form  of  ciasH 
kioida  with  a  gold  film,  which  be  beliend  kad 
tieen  seen  for  the  first  time  in  this  ooaatxyattht 
recent  Sanitary  Exhibition  at  Sonth  Kniaingtai. 

Mr.  Ingpen  said  he  had  used  one  of  ths  nn* 
kind  for  three  or  four  yean,  with  the  ■xeeplai 
that  he  had  a  silver  film  instead  of  a  gold  obs^ 

Mr.  Crisp  called  attention  to  the  ezplaoattaa  ol 
Frof .  Abbe  in  regard  to  the  um  of  tiro  fllnmimlai 
beams  for  binocular  microsoopae,  whereby  adnal- 
age  was  taken  of  the  large  sRecta  of  narallai  HS- 
aented  by  wide-angled  ohjecliTes, 
same  time,  the  loss  of  penetrating  nai 
upon  Ihe  wide  angle  wa 
half. 

Mr.  Btawart  describod  a ,^ 

laminosity  observed  studding  tha  aideaofthei 
caves  and  tin-mioes  in  tha  neighbourhood  of  Dart- 
moor.    On  examination  he  fonnd  it   to  imiiisla 
from  a  number  of  amalt  cells  filled  with  a  peBaoi 
cell-sap,  aad  contaiuiDg   e>ma  amall  chlorep^ 


rhilsk  aL  _ 
wattMlail 


bodies.    The  appear 


a  that  ot  tha  ai 


duced  by  thi  oetla  roflacting  whi._    .„__,   

uasumed  a  greenish  tinge  from  the  ooloar  of  At 
chlorophyll  bodies.    The  effect  was  probably  dN 
"    '*       lat  of  light  from  dn^lrf 


a  reflection  similar 


dew,     H.>1 


B  oeUi^ 


c:i 


The  President  reminded  tha  Fellows  that  at 
st  meeting  he  had  called  attmition  to  somt  — 
ous  spicules  obtained  from  great  depths,  and  ha^ 
ially  referred  to  some  minute  caoala  seaoB 
1,  and  to  some  evidence  which  seemed  to  Ai* 
that  a  roinnle  cell-form  bad  todo  with  the  poifiM- 
tion  and  enliireemeut.  Ho  coiifeaaed  to  haiJaf 
felt  some  little  doubt  as  to  tha  detiv^tian  of  th 
spicules,  although  whuo  IhiDgi  were  given  toUa 
by  a  fri«nd  he  felt  bound  to  accept  the  raprasols- 
tiona  mids  about  them.  In  this  case,  to  niab 
sure,  he  asked  Mr.  Uoseley  to  let  htm  have  s  ■■! 

Siiantityot  deep-sea  soundinn,  taken  doiiof  lb 
/ui/leti^rr  expedition,  and  he  found  there  not  calf 
spicules  with  tbeie  canals,  but  also  foood  tto 
green  uni-ctllular  substanoa  itself.  In  correspeil- 
ing  with  Mr.  Carter,  he  had  obtained  sulGeissl  i:- 
formation  to  enable  him  to  venture  to  write  a  ddl 
paper  on  the  subject  in  tha  "Annals  of  Xshml 
Hisbiry."  He  found  .-ilso  very  clearly  that  tha  lit* 
penetratiui!  tubules  did  not  always  reach  Olf  biIiI 
canal,  but  often  eDd«l  in  a  bnlb.  Of  coiirN,tli< 
thing  mu^t  have  a  name,  and  so  the  isn: 
6>OiJ,)cj;'Aa?Hihadbeenproposadfo(it.anJktw>i 
very  glad  to  flnd  that  Mr.  Cartar  waa  invasliiislif 
it.  The  great  interest,  ot  coarsa,  was  as  to  tl* 
manner  in  which  a  growth  of  that  kind  ce(N 
absorb  the  silica  and  seem  to  faed  upon  it :  pist- 
ably,  however,  its  nutriment  waa  dtiired  ftom  Ut 
remains  of  the  organic  paxtioM  of  tha  wonca. 
Mr.  Crisp  said  that  Ur.  Carter  bad  lacratly  i£i- 
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ed  a  Spongiopha^a  in  some  fresh- water  forma 
tiad  not  previoiiuy  been  recognised. 
B  President  announced  that  the  Conncil  had 
nted  a  small  committee  to  consider  the  snb- 
of  standard  gauges  for  eyepieces  and  snb- 
B,  and  they  would  be  glad  to  hear  any 
ons  from  Fellows  present  as  to  carrying  out 
Latter.  A  great  deal  of  attention  had  recently 
drawn  to  nie  subject. 

.  Beck,  in  reply  to  the  President,  said  it  might 
bly  be  considered  to  be  out  of  place  for  a 
ifacturer  to  give  an  opinion  upon  tne  sabject ; 
e  thought  that  the  suggestion  would  be  found 
lit  to  carry  out  in  practice,  particularly  if  it 
x)ntemplated  that  ail  optidaas  should  accept 
line  standards.  It  was  beyond  question  that 
IS  desirable  that  there  should  be  a  uniform 
9  for  object-glasses,  so  that  those  of  Tarious 
rs  might  be  interchangeable ;  but  when  they 
to  eyepieces,  he  thought  that  if  the  Society 
d  say  that  be  must  make  his  eyepieces  the 
size  as  Nacbet's,  for  instance,  he  could  not 
)t  it,  although,  no  doubt,  Nachet  had  as  good 
us  ifor  adopting  his  own  pattern  as  English 
rs  had  for  theirs.  It  must  also  be  borne  in 
that  the  length  of  the  body  was  an  important 
with  some  miners,  and  so  was  the  length  of 
ibstage,  and  the  same  apparatus  would  dearly 
(Suitable  for  all  microscopes. 
.  Crisp  said  that  he  did  not  suppose  it  would 
ggested  that  there  should  be  only  one  gauge 
^epieces. 

.  T.  Powell,  in  reply  to  a  question,  said  that 
ite  concurred  in  tne  remarks  of  Mr.  Beck. 
Curties  did  not  regard  it  as  an  impossible  result 
rry  out  the  object  for  which  the  conmiittee 
appointed,  but  he  should  himself  prefer  that 
latter  be  left  where  it  was.  A  maker  doubtless 
his  apparatus  in  the  way  best  suited  to  his 
nicrosoopes,  and  he  oocdd  not  be  responsible 
8  performance  when  otherwise  employed. 
.  Groyes  said  that,  speaking  as  a  worker,  he 
|ht  that  if  the  idea  could  be  carried  out,  it 
1  be  a  great  oomf  ort  to  himself  and  his  f  ellow- 
ers,  especially  in  the  case  of  a  class  of  students, 
e  it  would  be  of  the  greatest  convenience  te 
le  to  apply  various  apparatus  to  the  same 

IS0O]M. 

.  Crisp  said  that  at  their  first  meeting  after  the 
ee  of  the  British  Association  at  York  a  protest 
d  be  entered,  not  agaiast  the  remarks  of  Sir 

Lubbock,  but  against  the  provincial  ^pers 
had  headed  the  paragpraphs  of  the  Presiden- 
Iddress  which  related  to  the  visibility  of 
B  with  the  title,  "  Stagnation  of  the  Micro- 
I."  Before  many  years  the  Sodety  would  be 
rating  its  jubilee,  and  perhaps  then  their 
lent  would  be  able  to  show  how  much  had 
done  during  the  last  50  years  to  improve  both 
istrument  and  the  objective. 
.  Beck  said  that  he  should  very  much  like  to 
mited  action  amongst  the  Fellows  of  the 
ty  in  regard  to  some  special  subject  for 
al  examination,  and  to  have  an  evening  set 
for  its  consideration,  so  as  to  see  the  different 
8  in  which  different  persons  had  approached 
ibject.  He  thought  that  in  this  way  a  prac- 
bearing  might  be  given  to  the  work  of  the 
by.  Take,  for  instwice,  the  subjeot  of  Bao- 
;  there  was  no  consensus  of  observations  upon 
id  yet  it  was  a  subject  which  could  so  well  be 
;ht  before  the  Society,  and  if  it  was  put  forth 
iO  proper  quarter,  those  who  had  already 
ed  at  it  would  no  doubt  be  glad  to  meet 
her  for  conference.  Take* also  the  anatomy 
life-history  of  particular  classes  of  animals, 
f  the  Arachnida  or  Entomostraca.  It  need 
e  one  subject  only,  but  two  or  three  might  be 
id  at  the  same  time.  It  was  iooreasingly 
lit,  he  knew,  to  get  papers  brought  before 
bdety.  There  was  a  time  when  the  other 
aes  did  not  give  attention  to  research  made 

the  microscope,  and  then  a  considerable 
>er  of  papers  were  brought  here,  but  now  that 
began  to  recognise  the  value  of  it,  a  paper 
1  bore  on  the  subject  of  geology  was  taken  to 
^ological  Society,  and  the  results  of  micro - 
sal  study  in  botany  or  zoology  to  the  Boyal 
tj  or  the  Linnean  Society, 
e  President  said  that  he  quite  appredated  the 
rks  which  had  jnst  been  made  by  Mr.  Beck. 
3  was  really  no  limit  to  the  sub  {acts  which 
t  be  taken  up  with  advantage.  He  then  ad- 
led  the  meeting  till  November  10. 
0  following  were  elected  Ordinajy  Fellows : — 
rs.  E.  Carr,  M.A.  (Camb.),  F.M.S.,  J.  D. 
I,  M.D.,  P.R.C.S.I..  J.  J.  Pilley,  T.  S.  Rowe, 
,  and  E.  Ward,  ana  eight  others  were  nomi- 
[  for  the  next  meeting. 


moTal  of  Stains  of  Aniline  Ink.— Bed 
le  ink  stains  may  be  removed  by  moistening 
K>t  with  strong  alcohol  acidulated  with  aoetio 
Unlees  the  stain  is  produced  by  eosine,  it 
pears  without  di£&oult^.  Paper  is  hardly 
)ed  by  the  process ;  still  it  is  always  advisable 
ike  a  btaoK  experiment  first. 


SGIENTIFIG  NEWS. 

•  »> 

THE  Dun  Eoht  Circnlara  Nos.  33  and  34 
contain  eloments,  &c.,  of  Denning's  oomet 
1881,  /y  those  in  33  being  oompntedby l£r.  S.  C. 
Chandler,  Jan.,  of  Boston.  The  elements  and 
ephemeiia  computed  from  three  observations  by 
Dr.  Copeland  and  Mr.  Lohse  are:  T  =  1881 
Sept.  12-0143  G.M.T. ;  »  -  Q  309*>  18'  24" ; 
Q  720  47'  46" ;  i  T"  45'  12"  (mean  equinox  1881) ; 
log.  q  9*859822.  The  ephemeris  for  Oct.  24  is 
R.A.  lOh.  3m.  648.;  N.  Deo.  14"  60';  log.  r 
•03918  ;  log.  A -02910. 

A  Science  Observer  Circular  gives  the  elements 
of  Barnard's  oomet,  1881  e,  as  computed  by  Mr. 
Chandler:  T  1881  Sept.  14-785  Washington 
M.T. ;  TT  271**  22' ;  Q  SSO*'  43';  i  107°  27  (mean 
equinox,  1881);  loar.  q  9*7053.  The  comet  is 
decreasing  rapidly  in  brilliancy. 

The  Ghresham  Lectures  on  Astronomy  will  be 
delivered  by  the  Rev.  E.  Ledger  on  the  evenings 
of  Nov.  7,  8,  10,  11  ;  those  on  Greometry  by  the 
Dean  of  Manchester  Nov.  16,  16, 17,  18. 

It  is  stated  that  the  Gk)vernment  have  offered 
to  the  Rev.  S.  J.  Perry  the  control  of  the 
arrangements  for  observing  the  Transit  of  Venus 
8t  Madagascar  next  year. 

At  the  annual  meeting  of  the  Mason  Sdenoe 
College,  Dr.  Tilden  announced  his  intention  to 
develop  a  metallurffical  department  in  connection 
with  the  chemical  laboratory. 

The  Young  Professor  of  Technical  Chemistry 
at  Anderson^  Colle^  has  issued  his  syllabus 
for  the  Seadony  which  commences  on  Nov.  7, 
with  a  series  of  lectures,  to  be  continued  on 
Mondays,  Tuesdays,  and  Wednesdays,  at 
10  a.m.  The  leotorea  will  be  illustrated  with 
experiments,  diagprams,  and  models,  as  well  as 
by  the  actual  inspection  of  manufacturing  pro- 
cesses ;  and  the  progress  of  the  students  will  be 
tested  by  periodical  examinations.  Mr.  J.  Snod- 
g^rass,  senior  assistant,  has  arranged  to  deliver 
a  series  of  thirty  lectures  and  demonstrations  on 
physico-chemical  measurements,  and  also  a 
oouzse  of  evening  lectures  on  iron  and  steel 
manufacture,  in  time  for  the  May  examina- 
tion. 

The  Museum  and  Library,  Bristol,  has  an 
attractive  list  of  lectures  for  Uie  season,  amongst 
which  we  notice  Prof.  S.  P.  Thompson,  B.A  , 
D.Sc,  on  Electric  Storage  andLi^titing;  Mr. 
J.  E.  H.  Gk)rdon,  on  the  Leyden  Jar;  and  Mr. 
Saville  Kent  on  Infusoria.  The  lectures  com- 
mence at  8  o*olook,  and  the  committee  makes 
the  excellent  rule  not  to  reserve  seats  for  ticket- 
holders  after  8.6. 

A  public  meeting  of  the  University  College 
Chemical  andPhysioal  Society  will  beheld  to-day, 
at  7  p.m.,  when  Prof.  A.  W.  Williamson  will 
deliver  an  address  on  *'  An  Error  in  the  Com- 
monly-accepted Theory  of  Chemistry." 

A  patent  has  been  obtained  by  Mr.  F.  W. 
Webb  for  improvements  in  locomotives,  which 
consist  in  the  use  of  an  extra  cylinder  or  cylin- 
ders. Two  outside  cylinders  are  placed  some 
little  distance  from  the  front  ends,  and  the  con- 
necting-rods take  on  to  cranks  on  the  trailing- 
wheels.  The  centre  pair  of  wheels  are  fitt^ 
with  a  cranked  axle  and  are  driven  by  a  cylinder 
of  larger  diameter,  placed  direcUy  under  the 
smoke-box.  The  object  is  to  work  compounded, 
but  arrangements  are  made  for  supplying  each 
cylinder  with  steam  from  the  boUer.  When 
working  compound,  the  steam  is  passed  from  the 
small  cylinders  to  the  large  one  through  a 
repeater  fixed  on  the  smoke -box  on  the  boUer. 
The  specification  is  No.  1128,  1881. 

The  subscriptions  received  for  the  Rolleston 
Memorial  Fund  amount  to  about  £530.  It  is 
hoped  thatthls  sum  will  be  augmented,  especially 
by  subscriptions  from  Oxford  at  the  beginning 
of  the  present  term.  All  promoters  of  the  move- 
ment are  requested  to  make  its  existence  known 
to  others  likely  to  interest  themselves  in  the 
matter.  The  treasurer  is  E.  Chapman,  Esq.,  of 
Frewen  Hall,  Oxford.  A  general  meeting  will 
shortly  be  held  to  determine  finally  the  form 
which  the  memorial  shall  take. 

Indian-ink  drawings  that  are  to  be  coloured 
or  washed  over  with  tints  should  have  a  little 
bichromate  of  potash  added  to  the  ink.  After 
the  drawing  bias  been  exposed  to  light  for  a& 
honr  or  so,  the  lines  can  be  gone  over  without 
washing  them  up. 


Serious  alarm  is  now  felt  at  the  long-continued 
absence  of  the  Jeannette,  no  tidings  of  her  having 
been  received  from  any  of  the  whalers.  It  is 
already  proposed  to  send  out  relief  ships  next 
season. 

On  the  11th  inst.  Mr.  W.  H.  Davis,  the 
president  of  the  Metropolitan  Scientific  Ajbso- 
ciation,  read  his  opening  address  for  the  session, 
tho  subjeot  being  "Evolution,  considered  in 
reference  to  the  Marsupialia." 

The  principle  of  tho  radiophone  may  be  ap- 
plied, M.  Mercadier  has  recently  shown,  in 
telegraphy.  And  the  system  allows  of  several 
messages  being  sent  simultaneously  on  a  single 
line,  in  the  same  or  in  opposite  directions.  It 
will  be  remembered  that  a  regularly  intermit- 
tent luminous  beam,  obtained  by  rotating  a  diso 
with  a  circle  of  apertures  in  the  path  of  the 
beam,  and  meeting  a  selenium- cell  in  an  electric 
circuit  with  telephone,  prodaces  a  musical 
sound  in  the  telephone.  By  prf  ssing  a  Morse- 
key,  a  diaphragm  attached  to  this  may  be  raised 
before  the  apertures,  and  the  note  in  the  tele- 
phone may  be  interrupted  a  longer  or  shorter 
time,  giving  the  Morse  alphabet  acoustically. 
In  M.  Mer<^dier*s  system  (of  which  this  is  the 
essence),  a  battery  at  one  of  two  stations  gives  a 
constant  current,  traversing,  at  station  A,  some 
selenium-receivers  and  telephones  (one  or  more), 
then  the  line,  then  corresponding  receivers  and 
telephones  at  station  B.  Before  each  selenium- 
cell  is  a  perforated  wheel  with  Morse  K,  &c., 
as  indicated.  Each  wheel  is  made  to  give  a 
different  note  (either  by  varying  the  number  of 
holes  or  the  speed)  and  each  listener  with  a 
telephone  confines  his  attention  to  one  note,  to 
exclusion  of  the  others,  and  observes  the  inter- 
ruptions of  it.  This  is  said  to  become  easy  with 
a  Uttle  practice.  The  system  is  stated  to  be 
applicable  to  long  lines,  for  selenium-receivers 
of  g^reat  resistance  may  be  used  (30,000  to 
100,000  units),  acting  very  well  with  2  to  10 
Leclanoh6  elements.  Thus  the  relative  re- 
sistance of  a  line  as  much  as  1,000km.  long  and 
of  the  telephones  would  be  very  small. 

From  a  series  of  careful  thermometrio  obser- 
vations in  the  Mammoth  Cave  of  Kentucky. 
Mr.  Hovey  finds  the  maximum  temperature  6<j^ 
Fahr.  The  minimum  52}°,  mean54^  This  seems 
to  require  correction  of  certain  previous  ideas  on 
the  subject. 

There  is  at  present,  in  round  numbers, 
25,000,000  barrels  of  crude  petroleum  stored  in 
iron-tanks  in  the  oil  regions  of  Pennsylvania. 
The  oil  held  by  those  (1,800)  tanks  would  fill  to 
a  depth  of  10ft.  a  square  reservoir  or  lake 
measuring  3,747ft.  each  way.  There  are  now 
indications  of  a  falling  off  in  the  daily  produc- 
tion of  the  wells,  and  so  of  the  amount  tanked. 
This  amount  has  been  g^wing  from  4|  million 
barrels  in  1878  to  the  present  26  millions.  Tank 
buildinfr  is  quite  a  large  industry,  dating  from 
1861.  The  tanks  are  iron  and  circular,  tbe 
largest  having  a  diameter  of  94ft.,  and  a  height 
of  28ft.,  and  weighing  93  tons.  The  plates 
vary  from  fths  to  3-16ths  of  an  inch  th'ck, 
aooording  to  position  in  the  tank. 

A  recent  investigation  by  Herr  Reuss,  of  the 
injury  done  to  trees  by  the  smoko  of  tmel ting- 
works  in  the  Tipper  Hartz  region,  yields  the 
following  among  other  results.  The  smoke  is 
injurious,  he  states,  mainly  by  reason  of  its 
sulphuric  acid.  All  trees  are  capable  of  absorbing 
a  certain  quantity  of  this  through  the  leaves, 
wherebythey  are  rendered  unhealthy,  and  often 
lolled.  Their  growth  in  the  smoke  is  irregular  and 
difficult.  Leafy  trees,  especially  the  oak,  resist 
the  smoke  better  than  the  Coniferse.  No  species 
requiring  humus  or  minerally  rich  soils  prosper 
in  those  regions.  The  oak  seems  really  the  only 
tree  that  can  be  successfully  g^wu.  Trees 
that  have  been  injured  by  the  smoke  are  not 
exempt  from  injury  by  beetles.  All  smelting 
authorities  should  unite  in  effort  to  prevent  this 
injury  to  vegetation.  By  instituting  sulphuric 
acid  manufactories,  effecting  condensation  of 
the  smelting  vapours,  the  evil  may  be  greatly 
reduced,  and  brought  to  a  minimum.  Placej 
cleared  of  vegetation  by  the  smoke  may  be 
brought  under  cultivation  again  after  removal 
of  the  injurious  oause.  (Herr  Beuss's  report 
appears  in  full  in  Dingier* t  Journal,) 

A  very  light  buildln^-stone,  which  absorbs  no 
moisture,  and  is  not  liable  to  decomposition,  is 
produced  by  Qnmzweig  and  Hartmann  by 
moulding  and  drying  a  mass  of  pulverised  ooc^^ 
day,  lime,  wateT^l««^^^VsiC«stL<»^j«AVy&x^«  ^^^m^ 
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p.-iTt  inlly  rp|ilari'J  by 
vinK-  -.   n- ..  .•'■I-  iixt*.  IT  iufuaAiiial  unrtli,  luiJ 

A  frilr*"--  ■  IviHi'rr,  iwi-nclj-  doviaml  by 
S/tr-iwr.  ••'  iTlrnip'li.  ii  ^Vry  ounvoiiiont, 
k.>v>.-cvi'.=ic  to  I'r.  ;^[liiini<'l.  far  iiicdiiukl  purpoiwa. 
i :  -« l:k«  a  tltii-k  L  in  (tvivi  im-tiun,  in  uli»«il  in, 
L=i.  h.^i  a  carbviu  plnlv  attnuhed  tn  am!  Hide, 
w'i.'.'.t  a  .-ir.o  liar  priijw'tH  t'iw»rd»  thiH  >t  rijilit 
1=^:**.  Tho  li.[iii.i  i'  a  «>liili.in  of  .JOgr.  uiiruiuiu 
■■.-l^  in  t  lilK  n-ttCiT,  n-ilh  3U  to  HUj^.  nulphurlc 
hoid.  acl  :i  liUlo  ^uljiliiiti!  ii(  moruury.  By  h 
3,«I(-liini  oi  ihu  bui,  liijiiid  is  Lrutijflit  on  ur  off 

51.  ITuybriJiro  hns  boen  ahooring'  Prof. 
UuvT,  ID  I'iiri-,  some  now  pholnirraphic 
■FOnliin.  Hi'  ic-  iiuw  able  to  t^ke  a,  pholngraph 
;—  1-lOClh  of  :l  iwcoud.  I)urin>;  a  oluwn'H  luap 
ti«  obl^uBL-d  fix  phoEij^Bpbi,  showing  dilfurent 
p.iNlioiia.  By  nuHuu  of  an  improved  ;:oGtrope, 
be  pcujecla  such  fiirureaonaecreen,  oo  exbibiiing' 
K  olown  in  hiii  HompniaultM,  a  honia  at  (inllop, 
X  bare  cuuthiii^,  and  uron  birds  in  ilig'ht,  i:c. 

known,  are  in  invcTMt  nitio  of  tha  boiuulof^ue 
dimcnfions.  A  verlli(?atu>n  of  thid  simple  law 
<finit  piOTed  piiierimentnlly  by  Savart),  is  ob- 
tmined  by  M.  SLra  by  meonti  of  soap-bubbles 
lilown  with  udctunatiu);  gaueoiiB  mixture.  If  two 
.auoh  bubblen,  bavin;;'  diametcra  in  tba  mtia  of 
'2  :  1,  be  formad  on  mutuUio  rings  ax  supports, 
the  detonation  of  tho  nuallor  ball  girea  vibra- 
tiona  double  thoHC  of  tho  turgor.  Bnt  as  it  is 
difficult  to  blow  bubbles  -nitli  Uiamotcrs  exactly 
in  the  roquirud  rdtio,  il.  Siru  opcrstoa  wiih  hiilf-' 
fanbblL-B  an  toUawx:  On  two  picocH  of  papor, 
circlos  are  dniwn  willi  diameters  as  2  :  1.  On 
tbev:  urL-  platicl  ■•iani  platun,  harinK  lio  uppe' 
Hurtace  nujisttiiud  with  K'y'^oi^nB  liquid.  Tho 
inAutb  of  thii  |riiH-tu1)D,  dipjifd  in  tho  lL(|uid,  is 
appli<:d  at  tbn  nuntrtw  iif  tlio  eirt'k'i,  and  the 
mlargenu:iit  of  llii'  bubbles  is  Hlopped  nhu'Q  the 
rir'iuniferoiiiieH  lire  ruuuliod.  Un  exploding  tliese 
half-bubhti  H,  whi<:h  ciintain  volumi'H  of  giM  in 
tba  tBtiii  N  :  I  (vitry  approximately)  tbu  Hmall 
bnbblu  ipviiH  a  wiiind  wlii'^ll  !■  the  octovi'  of  that 
of  the  large  rinii.  Olhur  riitinH  at  sixe  miiy,  of 
•Mnna,  Wtitkru.  The  hulf-bubbloH  Hhoulil  not 
hn  plannd  t>iii  n'lar  nivih  '>th(ir;  ulna  thpuxploHiou 
r,l  laiH  iu;>y  JwliKJt  tliiit  oE  othrrH,  niiil  per- 
mplii.nlir  tlio  K.uud-iulurviilii  is  tbtn  impruB- 
ti'-^blo. 

.\r.  IhHriJi'll.'shBHr(.nlrin-iI  ji  i-imiJlo  portable 
iii-rti  umrnl  fur  niviJiif  a-  li*f lit  liy  galvs,ni«  iii;tiiin. 
Di'i  ilii|ir'ivi>i»i'iil  iiti  {.rrTtiniiH  iuntruTiieiii^  of  the 

klll'I      tj.,M«l\uV:     Fl>     IIOI'    'if    IL     |lH>ltt<    of  IWbl'HtlM 

. i>>.uriit<:>l   will.    l,i")irNiii'itlM-d  wiliilion,    ilintnikd 

'.C<li.,..;.|  V,.  .'I..  ..r,.M,iiillkiLolibriiiK>'l)>" 
/.t.i'.f''  -  '.  I    with  Mill  pa-tii,  and 

tUj.!...,..  .  .  ,:.  ■.  ■,.„,-.,>,.kr.-.|m.='ind™r.e..t 
:/■>..  i       .  .  ■    ..„,tm.-«-.ilyr.wwiil. 
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LETTERS  TO  THE  EDITOR, 


_ pottieulU'  kmivlcd^  uid  axpariaiM  o(  thi 

oatnre  of  neh  a  penon  ar  ni^  a  fouataln,  tbal  as  to 
otket  thiagi,  knoin  an  man  tbim  what  n«i7liodr  do«>i 
ud  T«t,  (o  k«p  a  olotter  with  tUi  lltU*  nlttlBM  of  hi*. 
vUl  nadotaki  to  wiita  Uit  wboU  bodr  of  plvneka :  ■  H« 


mslopa  " 


'  UNA  VOCE  (POKBB  B"AB)  "— THB  Afl- 

taO-CHBOUOSCOPE  — PBBaONAZ.— A 

OHOST     IK     THE     TBLBSdOFE  —  OO- 

I.OUBS     IN     TSK     SUNLiaHT  —  THB 

CIS80ID     OF    BIOOLBS-BTAB    8PB0- 

TB08COPBS  —  PLANISFHHBE  —  PHO- 

TOaBAPHINa    THB    UOON  ~  A8TB0- 

HOMIOAI.  COKFUTATIONS,  &a. 

[19321.]— It  would  teem  that  tbsre  are  Uuw 

Comets  at  present  risible  in  the  sky :   E^dca'K. 

Barnard'!,  and  Denning's.     Would  "Peueloj 

(ihaold  this  happen  to  meat  her 

her  friend,  the  "  distinguiihed 

"  ~~  that  the  tamperatare  ha*  rtceutly  been  so  Teiy 

_-.  ,  and  upon  what  pnncipla  the  eiplaulioo  of 

the  fact  is  te  ba  toond  that  three  of  these  bodiea 

Acting  aimoltaaeoualy  have  tailed  to  "  stir  up  "  the 

Sua,  "  eieito  him,  u  it  were,  to  action,  uid  move 

hi*  latent  heat  aoJ  flre  into  unwonted  energy  "  ? 

Heoai       "  -        -    - 

tlic  I 


nmuiag  to  waste  in  the  phmetary  system. 

The  idea  of  Mr.  lloplcius,  developed  in  letter 
l'J279  {p.  112),  seems  to  me  aaeicelleat  ana.  How 
for  it  may  succeed  iu  praclioe  nan,  of  coone,  only 
Im  determined  by  actual  eigiariment.  Ucanwhile, 
I  may  say  Chat  nhould  it  stand  tho  teat  oF  real  use 
and  bo  producible  as  a  piece  of  appaiatua,  at  a 
mwluratu  coat,  it  will  lie  welcomed  by  a  good  many 
people  who  have  vcivd  their  souls  iu  vain  edortp  '" 


tiiitiHl  discs  viewed  by  the  yellow  light  of  a  bull's- 
cyu  lantern. 

I  am  siugulnrly  unwilliuR  to  obtrude  anythiae 
hero  tit  a  uiivata  or  muruly  perwnal  nature :  hut  I 
ooiiunt  refrain  from  aayiii|{  with  rafDrance  to  the 
Rratuitous  SH«ir  cuutamad  iu  reply  iilU  (p.  IIUJ, 
Ihiit,  while  it  is  iniposaiblu  to  ooucoivo  that  any 
nuiountof  manbil  iliiitreBii  or  distraction  coutd  ever 
(uiiiiHi  Major  Umcliel  to  nmuuderstaud  tha  point 
of  any  i|UOslioii  whatever  (no  matter  how  oiiacuroly 
wcir<lod),  yot  that  I  vuutura  to  think  that  had  be 
ii[iilpr|,-'mc  one  half  the  trouble  tbat  I  have  within 
the  lant  tow  wcekK,  ha  would  aasuredly  not  hare 
"RDiiKht  hi  answer"  nnyone  at  all.  1  have  got 
iiifi  n  bnliit  of  writinj;  to  the  Kxolisii  MKcsufic, 
and  Ihii  fMitoi  duel  ma  the  honour  to  oulieetwhat 
I  send  to  him  into  u  fortnightly  latter;  and  hsnoe 
I  find  under  a  lurt  of  oblip^ation  to  reply  to  many 
of    uiy    Lmtlii-r-niadura   who,  I  know,   look   for 


Otlierwige  I  should  corLiinly  have 
iniul  sil'-nt  f'lr  n  uiocth  or  two  jcitit.    As  it  is. 
'11    ut,    jKiSsihlii  "bject  in  Hloiidiiig    In    Maji 


il  chi'erfully  hi 

task  ii'f  uiin wring  <iuuitioni  on 
jiiat'i  Hiibji'iila  in  thcM!  colomus, 

that  bo  will  a<ei-pt  the  cUarjic,  and  bimselt 
oauKWL'r"  thi'UL.     MeanwUic. I con|;i 


I  canii'it  iiuitn  undenitand  tho  cau?e  of  the  ap- 
|,.ttrai.'_v,d^-krril,i.dM-"J.r.li."  (queiy  41310.  p. 

A  "ffb'nt"  proper  hm  its  origin  iu  tha  rafleetioa 
tr^tn  tha  iuiiur  lurfaces  of  nn  eyepiece  of  the 
inaira  of  a  »tai  or  pUnet,  and  (Iha  telaicope  being 
liiulj  ':rr«KS  tha  TieLI  iu  the  opiinsilo  direction  to 
that  in  whieb  the  If^ly  cauiing  it  is  carried  by  the 
diurnal  rotation,  (tf  courae  in  tbt  case  of  a  clock- 
ilriveti  e'loatomal,  tli'^ueh,  such  a  abost  would  re- 
maiu  in  tlie  same  part  of  the  field.  My  querist  does 
not  say  anything  on  this  head,  and  it  vrould  be 
dilTkuit  to  give  a  definite  opinion  i 


"shost"  battogata  new  eyepiee*.  Bytb«b;t, 
"  J.  F.  £."  omits  to  isy  whether  the  phtsnomiiiai 
he  deacribes  appears  in  ali  bia  eyepieces,  '-r  oaij  li 
one.  Should  It  be  visible  in  the  whole  lattof  it 
might  wall  be  referable  to  aphiirioal  abenatiao  ii 
thaobjact-glase,  which,  in  that  case,  if  worth  it, 
must  hereground  and  poliahed. 

Flateaa  was  so  careful  an  observer,  thatltkisl 
it  eioeedingly  likely  that  the  propoitioai  DTea  ij 
"  Aconite  as  exiating  between  tho  sngiilKr  £>■ 
meter*  of  the  varioiuly  coloured  discs  in  tkdr 
order  of  visibihty  (in  querf  44033,  p.  123}areci>- 
rest.  This,  howevet.  X  taka  to  refer  to  thepoaf 
tion  of  the  disci,  as  discs  (i.e.,  with  a  dafimta  a- 
cular  outline),  becanse  there  can  be  ua  doubt  tki! 
certain  objects  directly  illuminated  by  auniightou 
be  perceived  at  a  distance  at  which  thay  subimj 
angles  vaj  ooniideiablr  leaa  than  1*2",  or  J"  eitkK, 
Dr.  Itoyston-Figott,  F  B.S.,  and  Mr.  H.  J.  Sluk, 
F.Q.S.,  have  both  sei-n  a  spidaT-Iina  thus  illuBi- 
nated,  when  it  can  scarcely  have  aabtcuded  *a 
angle  of  a  single  sfcoud.  "Ordimur  daylight" 
means  sunlight  redected  from  tho  BUifaoe  sf  i 
cumulus  cloud,  as  contradiatingoiahcd  frma  6it 
direct  ran  of  the  Sun- 
In  reply  to  "Aconit-i'*"  next  qnaiticin  (qsal 
14933,  same  page).  Button,  in  hia  "  SUthnatnl 
Dictionary,''  in  dedning  the  Cisaoid  of  Biodsa 
givei,  in  «fTeel,  a  mstkal 
of  coDStnictiiig  it  Ht 
adds  that  there  are  othn, 
but  without  ipeci^iiif 
them.  He  oay*.  "Attki 
extremity  B  of  the  dis- 
meter  A  B,  ol  the  cirdc 


perpendicular  C  B  S,  k 
whu^  from  tha  otfati  a- 
tremi^  A,  diaw  leTaal 
lines,  catting  tha  didsB 
I,  O,  X.  &c.  ;  and  m 
these  Ud(B  aetoStte  co- 
responding  equal  iIsIsm 

-viz..  tfM  =  A  I,  nr 

=  AO,  and  CL  =  AX, 
&c.  Then  the  cmve-liat 
drawn  tbro^b  ill  lb 
points  U,  O,  IT,  a:i 
Cissoid  of  Dioctei.' 

Iiewton  ingeniooily  ds- 
scribed  Ihii  cnrra  by  Us 
coDtinaed  motion  of  * 
squan  ruler-  I  do  notpg^ 
sees  Emenon's  book,  and  am  ignnrout  of  hit  aw 
of  prooaeding. 

It  the  object  of  "Amlia"  (query  449^4,  p.  liQ 
be  merely  ts  tec  star-ipectia,  without  measniaf 
them,  then  the  McClean  Star  Spectroaoou,  nU^ 
Brovirning,  is  at  once  the  cheapest  and  outf  f» 
oieut  ins&umeat  ha  can  possibly  obtain.  . 
more  expensive  one,  but  of  more  use  tor  m 
■tallaripectra,  or  comparing  them  with  the'  ^ 
liaeonesof  the  metals,  gasce,  &c.,  i*  Broainft 
"Amateur's  star  spectiaiaape-"  lliis,  fonwM 
with  a  photographed  micramatar,  woald  IM(  M 
form  avery  effioieiitadii      ''       '  '  ""^ 

of  that  of  my  querist's  .  ..._     ._._ 

confidence  of  those  two  instnimeats,  since  Ilsal 
them  both  iu  use  vrith  my  own  eqoatoreil  tf  ■ 
CO  one  it  "Amlie"  chooses  to  spend  some  fJ'V 
can  obtain  a  much  mora  atabonlif  J| 
:  but  as  ha  spacilicaUy  mentioDi  lUVft 
wiuiu)  the  cheapest  and  most  eon  vmisDi"! 
of  star  spectrosccijie,  I  have  told  him  whil  1^ 
have  found  to  be  eo.  _ 

I  osiama  that  ' '  Ebor  "  (query  tV'HI,  hPfw 
inteods  to  draw   hi*   plan   of   the  ZoiliukiM 
cyhodiical  projactian.    In  this  cua  Iu  i^* 
thatashour-citclea  in  reality  all  mast  at  ttirj" 
il  he  is  going  to  represent  thi^m  as  panlUMj 
lines,  the  scale  on  which   (aay]  an  host  idm 
AsceoaioD  is  represented  most  inereMsnwV 
from  the  Equator,     lleuctf,  if  wo  are  h|^^ 
the  proper  proportion,  the  ^cala  of  disllatlWjw 
incrtaae  in  the  same   ratio.    "Ebw"  *™3 
knows  that  tha  length  of  13°  (or  assH^ 
Bight  Ascension  at  an^  given  decliut'i"!^^  ^^ 
equatorial  length  of  lo"  x  oosina  el  "^'J'^S     ^i^" 
tioo,  BO  that  as  Right  Ascension  will  teiiF^E     ''    ' 
on  his  chart  by  one  unilonn  distanes,  '^'^jf?    ^- 
declination  must  increase  inversely  la  'S^^ 
in  other  words,  directly  as  iti  Bcant.  IW^ 
pose  that  2J)°  ol  Bight  AsceaiiPK  nMnO^ 
on  his  map,  the  231rd  paraUel  of  VtOaH'^P 
be  nearly  11m.  (10  9m.)  from  tto  I<»"B. 
Btrictuasi,  he  will  see  that  tha  EdvtU'j*^ 
be  an  arc  of  a  circle  upon  sueh  a  Wi''**Ji 
practically  he  might  descritia  it  •)»  VStk 
compasBSB  on  the  Bcale  lo  which  bs  I^T^J 
coustruot  his  chart.     Parbapa,  ■«■  tlJfS 
Fave  himself  a  great  deal  of  tnialieilk*<*<S  ■ 
Peck's    "Handy    Star    Map," 


_..  wflltnra  lMckto"Eto^a''.^l 
Hon  as  originally  put,  he  will  And  tkinB**!  I 
an  idea  of  projecting  tha  ZodiM  k  alaaM  I 
BttHnableby  the  employtDant  of  k     " 
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tallanatoi'a  PioJMtioa.    At  Isut  thii  ii  howl 
raid  it     Hftlbj'i    (not   M^Uby'i)    ii  a  oinmlu 
phera  OB  K  KlobuUi  pTajaatioQ;  and  while  I 
M  with  Mi.  Oram  in  hij  eitimata  of  its  t>1u- 
ikes  ms  tJut  it  ij  not  at  bU  what 


mETq 


le  (qiiw745l»7,  p.  147)  will  flnd  a  oon- 
lount  of  infoimatiou,  wUoh  vill  be 
v«i7  luefnl  to  bim,  in  the  chaptsi  ou  "  Celeati&l 
PlMtOgraphf "  (pp.  707  et  >eq.)  in  Chamban's 
"BHulptiveAitronoinj." 

Pramialiig  that  the  Aaatieal  Almanac  rivM  the 

pUoM  of  the  planeti  (both  Qeooentrioaiid  Helio- 

oantdo)  for  erer;  daj  at  Ueaa  Noon,  ae  alio  their 

BIAt  AanwMiiona  and  Declinatiou  at  the  iutaiitt 

'_      of  HMir  Traiuit  over  ths  Meridian  ot  Greenwioh ; 

«Hld  tt»t,  iqonKiTer,  the  Geooentris  Bight  Aaoen- 

mm  aad  Daolination  of  the  Moon  for  evet;  hoar  of 

ft»  daj,  with  their  ratiationi  for  »vnj  10  minntaa, 

•M  KUO  to  be  found  in  iti  psttea;  I  may  ear  ^^^^ 

Z     Ufa  limplj  impoMible  to  uuwei  ladi  a  qnaatioa 

~    aMOtik^'J.  L."  (iioet;45033,  p.  117)  within  the 

_'     Uadts  «f   a,   letter— or   a   page   either — in  these 

T    onlnnms.    Then  ue  tablei  publiihed,  snob  a*  I>e 

'     Tiniar's,   bat   they   are  biUkjr  and  coetly,  and 

wonld,  I  fear,   be   wholly   unintelligible  to  my 

.    Ooariit     ThoM  to  which  I  have  rslarred  are  to 

—  fCMnd  in  Vole.  IT.,    V.,   VI.,   Xtl.,    and  XIV. 
_    «t  the  jtiitialei  of   the  Faria  Obserratocy.    The 

—  ■    '' -uur £phamerid«  in  the  J"     ''     '     " — 

=^   nbKahcd  at  the  < 

-;  1967.  LetmeadTiK  "J.  L."  to  road  pp.  328t 
■^:  3>3of  thelaiteditionof  SirJohnHanehel'^("Out 
;  Unea  of  Anranomy,"  a:  affocding  an  available 
V  WiMiis  of  obtaining  some  elemeatiuy  notlMii  of  the 
^  :  iiliMiIpIa  on  which  euch  ealeulatiaiu  oie  effeet«d. 
Ot  omwM,  if  jooi  correBpondent  merely  wishes  to 
_>  lad  the  podtiOD  of  any  one  among  the  heavsnlj 
^  kodlMfor  a  time  intennediatalietivaeB  others  for 
'  ' '  wUdi  Its  places  are  furnished,  that  is  a  much  more 
'_^.  rfmpla  matter,  axplicabie  in  a  comparativelj  few 
=-^  Ma.  It  is  a  wry  different  thing,  though,  wiu  the 
— '  4gmpntAtion  of  an  original  ephemeris. 

'■  ATallowof  theSoyalAatronomtctaSoolstr. 


^  «Kfiit  tmou  the  surface 
'faplwiei.  If  this  be  >c 
.'  Wlllwtiiiii  must  be  libera 
'  Itt  Ui*  nufaoe  increaiei 

Mtt  tlM  conns  of  oontinued  obiarvation  of  the  moon, 
.  X  h»wa  often  observed  the  fotloviog  fact  whioh, 
'  farbapa,  ooo&rms  this  sappoaition,  at  least,  it  does 
'  so  te  mjr  own  mind.  Soon  after  the  son  has  risen 
.'  4m  formations,  perhaps  a  day  or  two  after,  they 
:  ^0W  *  entain  amount  ot  hiiineis,  whioh,  as  the 
:  0K^  riaei  higher,  disappears,  uatil  at  full  moon 
::  ^ar  stand  ont  with  tho  greatest  distinctnesi.  I 
-  JjKW  not  notioed  this  particnlarly  on  deep  faima- 
^  Qhm  whaslIr.Neisoneosgests  that  vaponrvoatd 
'  ^^on  Hkaly  to  remain,  bnt  over  the  whole  sur- 
,  Sm  ot  tte  moon.  It  has  straak  me  foidUy 
-  ^Jift  after  month,  and  I  have  lometimea  won> 


.   ^f' **  aot    having  seen  it  uotJeed  by  othen. 

1   ^feM   i*  just    tho   amount   of   dimnesi   vrtiioh 

.   .'  ^<»H  be  caosed  by   a  Tery  small  quantity  of 

'     ^gfwtt  hafaiB   drawn   ont   by   the   son's    rays. 

j>»  iHwinsW  does  not  appear   till  the  eun  has  risen 

^;    4B*  Mitala  height,  andat  full  moon  it  is  compietely 

>-   s?**"*^  •^  n^riadof  white  spots  and  craters,  even 

<fcamj  (Dudleat,  which  cotbt  the  surface  shining  ont 

y"  a  distinobieM  which  they  bad  not  before.    In 

•  *^  ™o  eurfaoe  is  than  covered  with  spots  which 

*y  ^"t  visible  before,  or,  if  at  all  so,  were  by  no 

:    ^("a  lUatiuoL 

'   -*,   "Wj   one  notieea   the   mrface   within   the 
;.  5?™*'<»  any  time  within  full  moon,  and  oom- 


>  bdog  flne- 

^rT^«5i"M^7"h»ve  aTameTobBorTod  a  local 

drt^^HPa   exteDding   orta    •    certain   re([ion, 

Z^l?  ^11  beyond  tt  was  parfectlj  disUnot :   this 

Sb^^S.  't^tt  ftwaaoot  caused  br  anything  in  onr 

jS,^?*MMphere;  thefactthatdelicatedetanonthe 

f  iJ— ."^      'Wai  viable  also  proving  the  same  thing. 

^a^«-«d  this  on  at  least  one ^asion  over  Plato 

■al^*     n^on  immediately  BurTauuding  it.    This 

4U^2    toraer  phenomenon  I  dncribe  are  totally 

j^r*^      from     one    another:     but    both      have 

iijil^»«d    me   with   the   belief    that    there    U 

.^OQ^  ^neoni   vapour    on    the   surface   of   the 

.^^^^ 'Which  at  times  makes  itself  apparent   by 

(tnj|[^^«>cal  or  generil  obSBurBlinu  or  bsimesi.  The 

'^a  Ir^^Ptioned  phenomenon  1  observe  BOotinnally. 

4,.?^>nd  more  rarely.    I  lnv,.  often  thought  of 

taTT*^  attention  to  it,  and  Mr.  Dirt's  letter  leads 

■"■awtodoso.  m.  A. 

TKB  NEW  COKBI. 
fl,UB)a.]— Tan  objaet  has  been  observed  here  on 
*^«n^  of  Oetobar  1,  Q,  G,  10,  12, 13,  and  IS. . 


The  motion  of  30'  E.  daily  appcsut  to  have  been 
well  sustained  during  this  interval.  I  ragiet  ax- 
tramely  that  my  observatiMis,  which  are  nude  with 
one  of  Browning's  lOin.  redeotora,  mounted  on  all- 
■almnth  stand,  are  not  soffldantly  esaot  for  pnr- 
posaa  of  oalculation.  It  is,  howarei,  satiataatmrr 
to  know  that  the  oomat  was  piokad  np  at  Lord 
Crawford's  obsarratoiT  at  Don  Eoht,  on  Ootohti 
g,  ISh.  45in.  Ida.,  Dan  Eeht  mean  lime,  whssi  the 
pontion  was,  ■  =  Bh.  Sim.  30  71s.,  3  =  14"  43'  I-l' 
+  .  Mr.  Lohse  deearibea  it  aa  "  varr  small,  (airlj 
hripht" 

By  ths  time  these  Hoes  appear  in  print  the 
will  have  left  the  momiog  iky,  and  tha.comel 

no  doabt,  be  seen  with  moderate  a^wtiirea.    

podtioa  on  abant  October  21  is  betwaan  Bagulus 
and  q  Leoais,  mush  nearei  the  forma.  A  faiv 
■wasps  in  the  region  2"  N.  of  Bsgulna  will  bo 
oertam  to  bring  it  into  the  field. 

I  mav  uuution.  that  the  oomat  was  fonnd  as  the 
Maalt  of  a  syatematio  laateh  for  thsaa  bodies.    A 
. :■ '  low-power  aya. 


oatalapudby  ths  Henohals,  wera  le-deta 
I  had  fonnd  do  Tory  saspioioua  obieet  nntl  the 
mocning  ot  Oct.  4,  when  the  present  oomet  canie 
into  the  field  and  immediataly  atmck  ma  aa  an  ob- 
j  ect  which  I  had  failed  to  see  in  the  same  poeitioo 
on  either  the  mornings  of  Sept.  39,  or  Oct.  1,  when 
the  Bsme  region  liad  been  thorongUy  explored.  I 
also  foiled  to  identify  it  as  a  nebnia,  and  on  reob. 
serving  it  the  ensinag  morning  found  it  to  be  ^ 
comet  by  the  naifead  change  in  poeitloa. 
Bristol,  OoL  lis.  W.  F.  Sannlng. 


EVOLTIIOK  or  COHXXS. 

[lOSH.]— It  )•  clear  that  only  thosaaomet-orbils 
whoa*  pwihalion  diitanca  (when  tUa  plane  of 
oomet-inbit  is  projected  upon  that  of  any  planet) 
is  leaaftan  the  aphelion  distance  of  that  plaiieteaii 
in  any  position  tA  the  line  ot  apeldai  of  the  planet 
interaMt  in  oibiL  A  olosa  apfnaiawtion  to  the 
least  dletaaw  of  tha  twa  ortfar  whiB  the  abore 
conditiantafaiUIadwiUharsik.iiin.  (a  +  u  - 
il).  Whara  r  iaoaa  of  tlm  radii  vaatotas  of  the 
comet  iriilcb  aqnal*  the  radins  vector  of  the  planet, 
n  is  the  conespoDding  trae  anomaly  of  the  oomet, 
t  is  the  inclination  to  one  another  of  the  two  orbits. 
w  and  n  the  longitodes  of  parihalion  and  node 
rsspectiTal/,  the  latter  meaeiuad  on  the  planet's 

There  will  ba  in  gaoeial  twa  poaitiCD*  of  thii 
nature.  Now  a  practically  remains  oonstant,  but 
I  and  n,  in  consequence  of  the  ssoular  movemenla 


tkelngei 
I.  Ano^ 
t  for  this: 
■otadfran 

tandis.  It  may  be  interesting  to  HTamine  thia  in 
thecasain  whiah,  for  the  sake  ol  simplidty, tba 
projaotions  are  supposed  to  lake  place  iu  the  plana 
ot  Jupiter'*  orbit.  Xet  V  coa.  S  be  velod^  ofpco- 
jaotiou  in  direction  of  Jnpiler'a  motioa,  vulS 
velocity  perpendicular  th^to,  v  =  TelocitT  of 
Jnpiter  iu  ill  orbit  Whence  the  Telod^aibout  the 
sun  at  the  projected  body  squared  will  be  V*  +  2 
Vvooe.  S  +  v*.  emaybaaoythingfromOtoST; 
whence,  taking  the  enrema  caaea— 

For  major  axis  infinite  V+2VKoas.  0=^.    For 
major   azu    ~   1  Jupiter's    T' +  2Tr  MM.e+ l^ 


TheflntlapoasibleforTaiiona  vahiatof  T:  tte 
lattarU  only  so  for  Tnr.  So  thatlhapntahOI^ 
-*'- orbit  so  ariaiBg  tiot  satiityiapthaaMidltini 
.  .  ,_artionaSaotingthaaphelioadiBiBiicaii  nor- 
monslr  graatar  than  that  ft  shotild  do  M;aotIiat 
^'lii hypoOeaia fail* M  decidedly  aa  the  otbsr  to 

It  would  not  be  difficult  to  form  an  asthaato 
of  the  probablli^  that  a  given  comet  (the  dimesi- 
~' —  of  ooorae,  bains  supposed  known)  shonid 
«  with  the  Earth  in  a  given  tine,  ptoridad 
imat  did  not  in  the  mean  time  fall  a  piey  to 
some  other  planet ;  but  the  four  grfatarpluietB,  fn 
aspsaaljnpttat,  aie  so  piepondnantthatthatrus 
probability  aa  regards  the  liarth  would  no  donbt 
be  very  small  iudsad.  Jupiter,  in  the  ooum  of 
hisfntnre  caresr,  will  no  d( "      ~"  '      "      — 


WheutUsii 


lanl.    So  that  the  angtf  .  .  .     ._. 

"^  ~  goes  through  all  values,  including  Eera. 
...:■»)..  r^e  Uig  orbits  ol  course  inter- 
freqnently  mode  about  oamets, 
which  are  founded  upon  the  oesumption  apparently 
that,  notwithstanding  ths  movement  ot  the  no^ 
(which  Dwy  ba  very  considerable)  and  perihelion, 
the  angular  distance  of  penhelion  and  node  may 
be  considered  as  nearly  oonstknt.  For  instance,  a 
comet's  orbit  which  at  present  comes  very  near  the 
Earth's,  or  that  of  some  other  plauet,  has  raj  of  ttn 
rsaenttorm  attributed  toanch  dose  oonbict,  as 
e  doae  approach  ware  something   pennanent 


Whereas,  however  distant  on  orbit  may  be  at  any 
me,  it  will  Boonar  or  latar  (provided  its  perihelion 
[stance  ba  not  too  large)  intersect  any  planetary 
orbit — all  the  meteor  comet-orbite,  of  couree,  ap- 
proach the  Earth's  vary  daaety.  But  it  is  ei- 
tromelj  improbable,  as  it  has  been  aisertad.  that 

^ueot  these  orbits  owestta  present  position  to 

ifluenca  of  the  Earth.  The  secular  movement 
of  node  and  perihelion  is  the  veru  cansa,  in  conse- 
quence of  which  all  oomets,  whose  perihelion  dis- 
tance is  not  too  great,  will  beooaio  in  theii  turn 
possible  meteor,  comets. 

With  r^>rd  to  the  Leonids,  I  have  previonsly, 
the  "  E,  M.,"  drawn  attention  to  the  aireum- 
sQOethat  tor  the  last  1,000  yeaia  or  sothat 
met's  orbit  has  been  rather  favonrabtj  utoatad 

^h  the  position  of  intersection  with  the  Earth's 
,  and  will  commence  now  to  pose  from  that 
position,  so  that  for  the  future  there  will  be  a  very 
slow  secular  diminutiau  of  tho  brilliancy  of  the 
meteor  shower.  Uiela,  the  comet  of  the  Andro- 
meda, appears  to  hare  had  its  orbit  intersecting  the 
Earth's  about  lSi2,  This  stream  appears  to 
be  of  small  dimensions,  tor  it  has  been  stated  that 
ihotrer  has  not  been  observed  before  1700— that 
1  say,  42  years  before  its  theoretical  maximum. 
If  this  be  BO,  ^TithsDme  degree  of  approximatioo, 
we  caimot  expect  to  see  the  ^ower  much  longer  ; 
the  orbit  of  the  stream  passing  now  as  rapidly 
the  poeltion  of  IntersectiDn  as  before  1832  it 
Msnng  towards  It,  and  this  wiL  be  veir  nearly 

— e  eame  rato ;  for  the  rato  will  depend  almost 

entiielj  upon  the  position  of  the  orbit  with  regard 
to  Jnpttar.  I  havealreadj  shown,  in  ths  "E.  U.," 
that,  npon  the  suppontion  that  oomets  m  inbo- 


Not  taking  acoount   of   Encke's  oamet,  thiae 
-    Eaea   <-      -       -  ■■    • 

...   iotrodnoed  into  t__    _,_.   ..   ., 

Jnpilar,  ira  must  cappoae  that  Quii  aphelion  dto- 

aot^  npon  Encke's  comet,  or,  wUeh  il  parii^M 
more  probable,  the  ecoentiicitj  and  positlosi  ot 
Japiters  line  of  apaides  was  such  at  me  lime  of 
ioBodnotion  that  tho  oomst's  orbit  intaraeetad  that 
of  Jnpiter. 

The  aphelion  distaaoa  ii  not  mncb  aSeetad  by 
'*"   pertorbations,   as  they  ezperienoa  a  aort  of 

—  1  J_l li ij  (1,^    g|jj| ii        rm._ 


nntiial  destanction  aa  reapecta 

amallestuiha" —  "' '-•>-- 

ia  about  4'6B 
intmdDCtiOQ 


neamt  time  whssi 
was   possible,    upon  tl 
hypothesis,  Jupiter  mnst  have  had  it 


a  the  poatnlattd 


auob  larger  than  at  present),  and  it 
IS  must  have  moved    115"  batawa 


Of  apsides  n -_.      

that  and  the  present  time  ;  so  that  the  comet  oonld 
Maraely  havemade  less  than  10,00 


[19325.]— I  lUTE  read  the  interesting  article  on 
Feeding  and  Shrinkage  of  Melted  Iron,"  in  the 
'■B.  M."  tar  Oct.  7,  ps{^  lOS,  and,  with  your  leave 
I  beg  to  make  a  few  obsffivatiinis  on  what  tha 
ffritu  ot  the  article  quotes  as  often  stated  by 
writers,  viz.,  "that  melted  cast  iron  expands  M 
the  moment  ol  aoU  Jification,  so  as  to  com'  exactly 
every  line  of  the  mcald  into  which  it  is 
penred,"  and  which  he  characlerises  as  rerr  ab- 
purd.  In  so  tar  as  his  observation  may  apply  to 
the  expansion  of  cast  iron  at  the  moment  or  paai' 
ing  bom  the  liquid  into  the  solid  condition,  I  think 
the  fact  ia  capable  of  unmistakable  [iroot,  of 
*hiah  ha  can  Batisf;  himself  by  a  very  simple  ex- 
it with  a  pot  of  molten  cast  iron,  as  run  oat 
nipola  at  the  foundry,  by  taking  up  a  piaea 
pig-iroD,  and  plun^Dgitieto  a  mass  of  tha 

latalina  molten  stole,  when  he  will  find  the 

solid  and  cold  iron  floating,  instead  ot  sinking,  in 
the  molten  iron,  and  proving  that  the  spwaflo 
praiity  or  density  of  the  hot  fluid  is  very  mork- 
^ly  greater  ttioo  in  the  solid  condition  ot  oast 

'Iliia  familiar  fact  seems,  howover,  to  be  limited 
to  only  a  lew  ol  the  metals,  aud  some  ot  their 
;illoys,  whose  structure  iu  the  solid  form  assumes  a 

,trietly  crystalline  loi-    --=-"- • --i  .- — 

;iud  type  metalf  *"■' 


t  apply  t. 


lead  and 
icli  do  not  present  cryHtalline  struc- 
uie  in  tha  cold  state  ;  and  it  this  view  is  correct, 
hen  the  bebaviaur  ot  cut  iron  is  strictly  analo- 
jous  to  that  of  water,  although  in  a  much  in*  de- 
.Tse.  when  it  passes  from  tha  lluirl  form  by  treez- 

The  law  giving  rise  to  expansion  by  beat,  and 
]Ontractlon  by  cold,  appliee  (equally  in  the  case  of 
:aat  iron  or  water  while  they  oontinne  iu  tha 
iqnid  or  in  the  solid  oonditian ;  and  it  ciyttallisa- 
ioii  hai  to  do  with  the  solid  condilinB^  «k^Ik,'^» 
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tion  from  the  fluid  to 
lant  of  iu  necamoos, 
mtu^mant  at  balk. 


^r  nl^  ■in«iiii  tkmM  ■""-lit  donutj  at  the 
aaum^  ^iiruwtmin  boa  the  lolid  into  the  flmd 

^^■i  hjmi  MiBng  fnNB  Hilid  to  fluid. 

IhmBawvbt  nun' ot  nNE  nadaci  woQid  b« 
alMn<  tolMvetUi  lo|iMdedt  with  aathoritetiTel}' 
Wf  tiamM  OBB  of  TOOT  osmennu  ecientiflo  oonbiba- 
•va,  wte  an  mon  oompatant  tot  the  tuk  than 
John  Seed. 

Ttaj-tomi,  Edinbaisb,  lOtb  Oct. 

SFtRAI.  AHO  ORVAKEKTAZ.  WOBX  IN 
TBX  Z.ATHS,  AND  A  PLAH  FOB 
ASAPTTHO  O&SIHABT  LATHES  SO 
AS  TO  DO  ON  THBK  GEOKBTSIO 
WITHOUT  OOmO  TO 
'    A    OEOKBTBIO 

—Is    VaL  U.   of    the  MirHoi    of  the 
'  tt  Bodetj,  "  <j.  C.  C."  deacnbei 

,'  tta  nnnl  &pBiuiitiu  added 

tte  iMk  «(lb  hOe  br  llr.  Keniiiui,  of  Dablin. 

laBHMbawMiUe 
^■^7  «Cfwar  fMd«e  if 


^■Bf  tCfwor  fMMn  if 
MpBa&i  tanthat  «a  bia  1 
tUriUMMfrnd  b»Ta  it 


iter  a  very  great  I 

he  would  put  the  wuuic 

Uthe  in  connection  with 

_.  pholofcraphsd  and  sent 

with  Boch  remarka  u  he 

^,  .     Ha  would  thu»  make  hia 

■nv  nd  dnwingi  in  thi  Amal/iin'  Journal 
paMv  aalbntood  tn-  tbo«e  who  hare  do  spiral  ap- 
panta  attaefaad  to  tbairlathea. 

Firtni  he  wonld  eira  his  opiniOB  aa  to  a  pro- 
BOMd  wliliaii  1  tH"  <rf  making  to  o]f  '^^^~  ' 
-"-^toUaaatof  GoUantoflt 


SS&-. 


Bad  the  IraTcrmig  mandril,  a  work  of  two 
I,  will  enable  the  old  one  to  be  replaced. 
■«  ii  one  lit  HoltzapffBl's,  for  omamental 
,  aad  the  prcaent  mandril  nuu  between  a 
wllw   aod   a  back  centre  in  the  uaual 

I  ban  baao  mueb  interetted  in  Mi.  Eraiu'i 
■MiBt  edsfaEibalioiM  to  the  pt^v  of  the  Uecbakio, 
^id  flU  f<>«nilM  of  bis  iuatmctions  on  "  Lathe 
Oi^i  III  <**■."  baa  Wooed  me  to  attempt  a  freab 
bit  «<  lathe  noonefaroction.  With  my  Sin.  laUia 
Mi*  by  HHtripfft'  tor  ornamental  turning,  J  find 
IaB0t«>DTC>a«Btl7do  any  mcUI  tonung,  ao  I 
•M  taftaf  nattmia  made  (or  eaatinsa  to  add  back- 
■walMlTft  TTil  bead  waa  ao  light  that  I  oonid 
■ot  tatan  lnga  to  it  in  the  usual  mai 
BOnOMr,  doiag  ao,  or  eren  adding  npriKui-,  ».  .- 
Tavlof's aoparatoa,  deacrib*d  in  the  '■Lathe and 
ita  i;Mi,'*woBld  interfere  with  the  oral  ohuck  and 
■ftbtb*  apiial  apparatua,  for  which  my  Lithe  la 
akwdr  oSaj  fltl«],  baling  b«n  ao  by  Mr.  Evana 
wb*D  I  nt  it  from  bim  *oma  tbiee  years  ago. 

It  avpwn  to  ma  that  then  there  i«  no  reuon  whjr 
«>r«fTOBa  wbo  daalne  a  traieraing  mandril  ahould 
■at  add  on*  tb  hi*  latbe.  I  purpose  doing  so  to 
^to*  Is  Ibe  foUowing  manner,  which  I  shall  de- 
tariba  b«(on  refming  to  the  anpplMnen tm  Iwad. 

1  pBipMe  taaytving  the  praacot  mandni  and  fit' 
(fac  iafe  Ifaa  old  eoliar  a  oooa  ot  steel,  as  ibown  oi 
' ^p  btnwUb,  ita.  1.    No.  2  i-  "•*  -""*™ 


'of  the 
space  between  iha  front  and  back 

The  new  coUun,  it  wUl  be  obaerred,  are  made 
with  Hangea,  to  enable  them  to  be  fixed  by  small 
screws  pasalng  through  ^eie  flanges  into  the 
inner  part  of  (he  beadstock.  As  me  traversing 
mandni  is  of  leas  diameter  than  the  old  one, 
the  pulley,  with  cogwheel  and  sogment-plate 
attached,  will  not  fit  it,  they  will  be  therefore 
carried  on  a  aleeTo,  whioh  will  be  fitted  to  the  new 
mandril  by  being  bored  exactly  to  its  diameter, 
3l-32QdB  ot  an  looh,  Wteu  I  want  to  uae  the 
trareraiDg  mandril,  I  can  eaaily  take  out  the  ordi- 
nary one,  and  haling  placed  the  new  collars  in 
poaitjon,  and  having  filed  tham  by  the  amall  screw 
pauing  through  their  flanges,  I  haio  only  to  paiia 
the  tail-end  of  the  mandril  tbrouBh  from  the  front, 
it  passing  lucceuiTely  throagh  the  front  collar, 
tho  aleevc,  tarrying  pulley,  cog-wheel,  &e,, 
and,  Iiutly,  the  back  collar ;  the  sleeTe 
will  not  revolro  without  carrying  the  mandril  wil" 
it,  being  prcfontcd  ao  doing  by  a  feather  or 
screw,  as  may  be  found  most  conronient.  Tl 
thin  end  ot  the  msjidril  which  projects  behind  mi , 
uow  be  flttod  with  the  usual  ecrew-cutting  aleevea 
and  gnidea. 

TIm  arranKement  ot  this  mandril  as  above  de- 
scribed will  be  apparent  from  Fig.  'i,  which  shows 
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mcnt-cJTcle,  which  is  placed  at  present  behind  the 
pDlley.  OtoiDneit  will  bereOxedbehind  the gvu- 
wbeeL  This  will  be  apparent  from  the  drawinn 
inclosed.  I  also  think  ol  fitting  the  head  so  as  to  da 
a  little  esgiDe-tamiBs.  I  shall  do  thi*  is  y>e  fol- 
lowing manner :  It  wul  be  obserred  in  the  dta>iiu 
ot  the  inpplementary  head  that  I  hare  pnnAItd 
'--  a  supplementary  spindle  oa  a  leret  with  tbt 


ion  ot  tho  elevation  of  tho  lathe -head,  the  old 

collars  in  ntu  traversed  by  the  new  ooUon,  throngh 
which  the  new  mandril  runs,  and  a  perspective 
drawing  of  the  head.    Fig.  1. 


Ulfba  <rf  m/  YfmoA  mandril,  with  th«  liiM  given 

TU  £u  at  ba^b  {Mrt  at  latba-baad,  Ihrongb 
wUflb  th*  \mtk  <«.tfe  1*-^  U  13-Iflth  of  an  mch, 
Inl"  wbl/ib  a  jtuiUlfU  stwl  mIIm  will  be  fltted,  for 
UMtoibMMl  "f  tl."  travwslBf -mandril,  thedia- 
M«W<  »rf  wlikli  will  b*  a-«lnd  smaller  than  tho 
slilM  >A  am  slMl  Wlara  fltt-d  to  the  old  collara  or 
bdM,  Ihiu  alUiwlng  llin  u**  coUu*  aaMcient 
iblollMMf'irelrenirtli.  'Ito  nose  ol  tho  now  man- 
(IfllMlilMMaiiUsat  with  the  prMont  ono,  F.n  3, 
tml  Win  baw  a  abrniLlof  b.hind  It :  it  will  th, 
teJwall  IhH'diwib*  "f  Di"  Jireaoiit  maodril. 


Its 


•ml  UmI  iJ  th»  \mirk  jwrtl<ni  *l-32nds 

In  1b>.,  voA  fl  will  liaVR  ■  tHTOTHof  1  lin.  only.  If 

larWf  IrMBrsa  U  wautwl,  it  must  have  a  nat- 
ncwir  liiilU;  nl  lis  'imi  nti*l  to  it,  as  tlio  present 
HUllsy,  Wltli  Iu  rllflalim  plate  anil  sogmsnt  Stop- 
litoa,  Will' •  ""I"!'"'  "'   ""  t^"'  Mtwoen,  as 


mandrifis  euffidaut  to  admit  of  fresh  collars  being 
inserted - 

The  instruction*  lately  given  to  na  in  the  pages  cf 
the  Mecihsjo  on  "Lathe  Construction,"  by  Mr. 
Evans,  ahow  how  the  back  centre  may  be  bored 
oat  cylindrically  and  truly  to  admit  of  the  preaent 
adaptalion.  1  shall  feel  obliged  if  "  G.  C.  C."  will 
give  his  opinion  on  the  matter. 

I  purpose  fitting  the  aopplemeiitary  head  foi 
carrying  the  driviDg- pulley  and  pinion  (required 
to  drive  (he  cogwheel.  &c.|  attached  to  the 
traversing- mandrill  to  the  back  side  of  the  lathc- 
bpil,  parallel  to  snQ  beside  the  head,  as  shown  in 
F;gB,  5  and  0.  By  Figs,  i  and  6  it  will  be  neen  that  it 
is  ao  fitted  by  bolts  acrcwing  through  slots  in  tho 
osating  to  the  bed  of  the  lithe,  as  to  admit  of  ita 
accurate  adjnslmetit  for  gearing  with  tho  cog- 
wheel referred  to. 

The  driring-spindlo  will  only  carry  a  palley 
corresponding  with  that  belonging  to  tho  lathe, 
attached  to  which  will  be  a  pinion  or  cogwheel  of 
14  pitch,  with  16  or  more  teelh.  This  spindle  will 
run  in  an  eccentric,  by  meana  of  which  it  will  be 
thrown  into  a  wheel  Bin.  in  diameter,  with  110 
teeth.  I  intend,  as  stated  already,  to  fli  this  to  my 
pulley  behind,  remoying  tot  that  porpon  tho  seg- 


lathe -spindle,  the  nose  of  whioh  will 
with  i^  and  may  carry  its  chucks.  By  pattii^i 
eccentric  ohuck  on  either  mandril  a  vibratiiii  of 
the  head  will  be  produced,  which,  when  reqdrtd 
for  this  porpoae,  will  be  elevated  Jin.  above  tlw 
■~'^~-bed,  and  BuBiwndod  between  two  poinsal 

'9,  through  a  casting  that  Bt>  between  Hw 

■ides  of  the  lathe-bed,  and  carriea  the  head.   3w 


JU 


^ 


sm. 


Fig.  7  {A,  lathe-bpd:  B,  lathe-head:  C,  loppirt 
for  head  between  points ;  D,  front  tiew  ofanppo*). 
Tho  upper  supplementaiT  mandril  is  only  lad 
for  driving,  but  the  lower  one,  when  the  manoil 
in  the  head  is  not  in  use  for  traversing  m 
acre w -cutting,  and  the  head  is  not  elevated  m 
tho  points  for  nbratiou,  may  be  used  to  guile 
the  Tibratiooa  by  using  it  as  a  rest  to  carry  i. 
rubber  point  of  blunt,  but  polished,  stee 
allowed  to  press  against  pattern- whoel^  to  hi 
placed  OB  the  back  of  the  lathe- maudtil,  behini 
the  segment- plate.     When  this  is  dona,  tl 


le  attached  to  the  aupplemi 
ong   apiral  springs,  or  bj.a 


weight  yatslng  ovtr  pulleys. 

the  lathe-head  acts  as  tba  ordinarr  roaa-ragiDe 

By^placin^  a  rubber  point  againet  the   gear-whee. 


.0  teeai, 


imiUr  I 


...  ._  ..,,-as  willbi 
produced  on  work  fiied  to  a  faco-plala  carried  tsa 
the  nose  of  tho  mandril,  for  as  thamsndril  revolves 
the  vibrating  hfad  will  be  moved  to  one  aide;  ■«  the 
teethof  the  wheel  or  the  variationiot  tho  gnido-ptsto 
tub  orer  tbo  ateel  point  enry  depr«*slan  will  ulow 
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tbM  U  a  itMip  point  ba  hald  ttninit  tho 

aOia  ilida-teit,  b  wkt;  dtde  Will  be  cot. 
r  afteot  mmy  be  produced  bj  pl^nttg  an 


prinp  oi  wdght  to  drag  it  to  tbe  baek, 
claratioiL  wilTforaa  it  to  the  (romt,  the  n 

I  point  be  bald     "  "    ■ 

.,  a  waTfdtde 
be  produced  bj  ,  . 
tde  «bnck  on  iLa  lupplemmtary  lowac  man- 
md  connecting  it  bf  aUokwith  the  Tibntiiig 
ittho*  would  take  tbeplaoe  of  the  npper  nun- 
■ted  by  Mr.  Tavlor.  And  thai  Um  inpple- 
irymaodillmajbeiuedtootiginataalliortiof 
m,  by  baine  made  to  oany  ahapar-pUtet  or 
wbicn  may  be  mad  ai  snidsi  in  regnutlng  tbe 
don*  of  the  vibmUDgbead;  or  il  that  Ii  lat 
on  the  bed  beoomingan  oi^nanr  latha<hHd, 
mected  with  the  ■up^emsntaiT  lower  aplndle, 
i7  be  lued  to  gira  a  iwoipi 


ud  tacked  to  a  triangnlar  bloek  of  wood  at 

cMh  ride.  Tbe  mrt  U  Cin.  daqi,  fnnt  to  ba«k, 
iLndl6fai,mdafrDm  aide  todde.  Thacan'rMMn 
ba  eakrtigktcaed  it  it  getaalack,  by  iuMrtlng 
iredgea  in  apaoaa  left  for  tbe  puipoee  where  It  taini 
-etthel^Mk*.  Aniceway  to  tightanitwoQldbe 
„h>Teone(aidfaitanadtoaTeller,  Ukeawtadow- 
blind,  wUh  a  kn  andratohet  and  pawl,  Uka  ■  wiie- 
ttttoe  ftnlner.  AU  wbo  hava  tried  thii  Hat,  and 
the  way  it  it  Used  to  the  fnote,  aahnowledge  it  ii 
tU  beat  they  haTB  ever  Mtapon.  Hovtoadi^it 
t/,  dUterent  build*  of  maohineeinaatbeleltto  the 
ilgenolty  of  lidan  and  maken. 


;  moTcmmt  to  the  lUde-ieit  earning  a  tool, 
B  done  with  the  appaiatoa  deaoilbea  by  Kt. 
^oott  in  "  Turniu  Iiregular  Foimi."  ^ 
g  theae  plataa  at  different  ipead*,  great  Taiie^ 
[Eem  would  be  prodnoed,  and  no  doubt  t^ 
]g  the  oentie  al^  theae  ouns  or  pattama  by 
I  of  the  eccanlric  Bhnck,  farther  Taiiatlea 
.  be  prodaced ;  in  tact,  the  capabililigi  of  the 

ao  arranged  Diir*'*  "  ' —   "  ""  '~^~ ' 

lental  paltenu 

there  will  ba  two  maadiil*  TODning  paiallel 
•  another,  a  aimple  anangemsnt  o(  the 
iide  of  ths  alide-ieat  will  enable  an  aitiele 
d  on  the  ona  mandril  to  be  copied  on 
ial  carried  on  the  other,  ai  ii  dans  in  the 
mment  dock-yaids  and  araenala,  and  in  tba 
factoriea  tor  imall-UDU  and  agnonltmal 
ment*  by  aging  fljing  cutten  driven  by  the 
ead.  Tbaae  who  have  ecraw-cutting  lathn 
.  eamly  add  to  them  a  diao  Carrying  earn* 
1  by  the  back  shaft,  by  maona  of  whiui  tb^ 
originate  ecrolle  and  pattetna  qnito  aa  baaab* 
ad  intricate  aa  thoae  produced  by^the  geo- 
c  chock,  as  deHiribed  byUr.  W.^.  North - 
a  hia  book  on  Lathea, 

firit  I  ioteoded  ueing  a  cog>whaal  of  112 
,  as  it  was  at  H  pitch  the  number  to  gire  a 
rhael  of  Sin.  in  diameter ;  but  aa  I  BaA  to  do 
would  have  to  get  a  wheel  of  that  number 
Jly  made  tor  me,  I  have  deddad  to  UM  One  ef 
Llojd's,  of  Birmingham,  of  IIO  teeth,  for 
1  he  cba^ea  la.  9d.  Finionato  gear  with  it, 
wy  nnmber  from  IS  to  24,  oan  be  bad  from 
,t  4d.  each,  which  will  meet  every  reqnire- 
W.  H.  Bkiiaa. 

IKFBOTBS  TSIOTOLB-aSAT. 
32T.]-~I  HATi  leoeived  to  many  latten  of 
ry  about  the  triOTole-ieat  to  which  I  allnded 
Former  letter  (192S1),  it  is  qnite  endent  to 
lat  the  aanal  arrangementa  do  not  gire  tatia- 
m,  Ai  I  hope  it  may  be  oaetul  to  othert  to 
i  and  deacribe  the  one  I  naa,  I  haTS  aaked 
received  permiiiion  of  the  iuTentor  to  do  n. 
«  deaigned  tiio  yaan  ago  by  Hr.  W.  Bindon 
1,  the  inventor  of  the  Dublin  Tiicynle  and 
Bi^da.  I  have  had  mine  in  naa  with  the 
HtiMactory  laeult*  during  two  riding  lea- 
the  manner  in  whioh  the  teat  ia  attached 
a  frame  ia  radically   diSerant  from   areiy 

e  fixed  pcunta  (x  z]  upon  which  the  whole 
'  work!  muil  be  abovt  and  in  /rant  of  the  line 
rust  (a  i)  drawnbetween  pedeli  and  back  of 
The  helical  ipiinei  ire  not  mential,  and 
it  he  replaced  by  other  kindi,  bnt  I  doaht  if 
rracgeinent  would  ba  bettered  by  ao  doing. 
seat  plays  up  sud  down  (or,  rather,  aronud  z  i 
mtre),   with    rider's    weight   and    overroad 
hneu,  in  the  moat  luiorioos  manner  ;  bat ' 
at  yield  backwards  to  any  amount  of  preuiure 
ths  pedals.     Tbe  back  of  the  seat  therafora 
states   an    unyielding   support   from    whioh 
nous  purchase  can  be  obtained,  aod  diapeoiea 
ely  with  (be  usual  etraia  upon  the  arms. 
ire  let  me  (oreilall  a  possible  objection  —  tl 
train  on  the  rider's  back  may  be  (a.tigaing, 
:ioas  to  health.     This  is  not  so.     I  have  ne' 
rienctd  the  >li([htett  inconvenience,  nor  have 


a  wbo  u 


complaiDBd  of  i 


Id  not  uie  purchase- 

I  TO.   For  my  part,  I  have  always  (omia  fraio- 
nirchaae  bi    the  arms   iaatead  of  by  the  l>aclc 
h  inore  fatiguing.  I  haie  constant  hill-riding,    ..  _ 
___    .i.-_i. .___  __  .   ._  .j^  ^thoQl    ridi 


Tbm  front  npporta  or  pQIar*  (p  p)  and  — 
diagonal  stay)  (>  *)  aie  made  of  f>-  16in.  tU»l.  The 
(ension-rodi  (f  tj  are  jin.  iron.  Ths  Oat  bar* 
ipon  which   tho  ..... 

wide  1^  (in.  thi 

cannot  Mspaolflei-,  __  — , 

the  length  of  lidwa'  lege  aad  positioD  of  pedal*. 
Tlie  DO«t  Important  tUng  to  bear  in  mind  1*  the 
upward  and  lorwaid  poaitian  of  the  Axed  point* 
(z«)  in  relation  to  the  line  of  thrnat  (ai).  The 
balital  *pting«  were  procured  from  Sailer,  of 
Birmingham.  Thar  are  made  of  iteel  wire,  No.  7 
nnrai  -n. —  —  iq  ooila;  ^e  a^dral  is  liin. 
I.  My  SBiins*  are  7iii,  long 
Thia  itroigth  will  auit  woights 
-      .. Heaviar    -    '■-^"- 


,,  __t  great  latitude  is  allowable 

triangular  block*  open  whioh  the 
I  It  (tretched  are  Sin.  high  by  6in.  deep. 

W.  H.  BtBopoole  Weatropp. 
Liadoonvama,  Oct.  13th. 

F.S.  Permit  ma  here  to  eorreot  a  olerloal  etti  . 
in  my  letter  (1B28T)  of  Bept.  29.  In  the  fourth 
oaiagraph  from  bottom,  where  I  say  "the  rider 
ihould  have  an  extra  good  grip  of  the  grotind," 
lubttituto  " rudder  "  '     ■•''•-  ■■ 


S^/ 


TBIOTCLBS. 


(1930S)  to  an  error  of  u ,    

Md  for  myaeU  and  intended  to  rectify  e«< 
•.f  he  had  not  written.  Hit  ezamplaa,  thodsh  m 
ihanioally  ooireot,  would  not  ba  tatiafactory 
working,  for  he  aaanmei  that  the  large  whl 
jeared  down  and  ths  amall  wheel  gevred  np— 
aang  tbe  toimt  "  large  "  and  "niiall  '  aa  related 
"        '     beat  luited  to  each  rider — have 


the  medium 

oanka  proportioDed 

wheelt  mitead  of  to  tbe  (medium)  size  thev 
ipeaded  to  ran  at,  which  means  a  long  orank 
the  large  wheel  and  a  short  ciank  for  the  small 
wheel,  without^any  refeieuce  to  tbe  length  of  the 


their  nlatlT*  biotion,  weight,  ndatuM  to  wind, 
and  ■Boothnc**  in  rmnlDg. 

I  am  ^ad  "Delta"  ha*  aUudad  (193D»  to  the 

OmoicTole.     I  hare  name  dddan  ft,  b«{  it  haa 

alwaya  ^paarod  to  ma  to  ba  a  MaoUBO  ol  ezeap- 

>Dal  madt.    Wilt  aom*  on*  irtio  naa*  it  ^  o* 

B  benaflt  of  hit  exparianea  F 

I  my  maohina  I  have  the  ohoioe  of  ateariiw 

both  or  either  of  my  band*.    I  iDvailaUy  do 

Ui  the  left  hand,  though  I  aa  not  left-handed, 


I  am  faidnoed,  in  conaeqnenee  of  the  liiliiiialiiin 
coi  letpcmdtpoe  going  oa  in  your  vaiy  uaatul  p^iaz, 
to  ouke  one  or  two  ramarka,  in  oxdar  to  elicit  in- 
tonoalimi,  atlamnataiaUyanxianatotaoaro  Um 
easiaat-gomg  and  *Bfest  maiAiBe-  The  ime  I  u*« 
I  had  luda  to  order,  haviiur  prevlouily  himd  on* 
of  the  Ont  pattern ;  and  wrai  a  view  to  ataadinea* 
and  iata^,  I  had  it  made  two  inehaa  widac,  so  that 
mine  rana  thirty  inchea. 

Mow  whatever  in»  be  aald  in  favoni  of  other 
machine* — and  doubttaai  than  i*  mash  may  be 
aitvinoed—ba*  not  the  CoveBteyovtaln  polnti  of 
advantage? 

II  not  the  two-track  an  advantage  ovarthethiao, 
icbethttth*  itearing-wheelbeinaeftontorrearf 
Then,  oan  thattaenng  beBorapetfeottbaainthe 
Covenbvf— tha  two  aida-wkada&Bokingaaoh  other 
so  beanttfnllf ,  and  the  frmit  ona  being  uadat  both 
eyendhand.  Th*  open  front  taeactdnlj  all  that 
canbawiAadfor,  and  to  ma  ll>are  ia  a  tnaa  ol 
freedom  in  haviiw  no  large  irtiaal,  on  my  lidit 
hud,  lAkhtnaUMinatoget  at  ny  bag  at  uia 
aidA  and  aSorda  andi  k  oonveniimca  tor  eanyins  a 
flsbuig>rDd,  nmbralla,  &0.  Thai,  again,  what 
bebanatfptthelam^F-   ' "■ 


ttat  for  the  lamptF— a*  I  hara  one  immadialaly 
tha  front  guimng-whaaL  and  a  daoMtoae 

id,  the  one  m  front  thzowfaig  a  biigU  light&i 

bead.    Hani  dtdirwtly  ont  my  drivlng-asla, 
thick  oettolnly  aeena  deauable.    It  ia  true  I  work 


I  earn,  not  baa  ha  the  «« 


heieitioD,  or  ever  even  thinking 
bate  by  my  arms.  It  is  CBB^ntial  that  the  back 
eat  should  preis  against,  but  not  above,  thi^ 
)t  the  hipbone.  Whenever  I  ride  upon  other 
'dea,  no  matter  bow  good  they  ma;  ba  in 
r  respects,  there  is  nothing  I  miss  so  much  as 
■eat  Of  my  ova  machine.  I  feel  as  if  all  my 
BT  were  gone. 

I  a  minor,  but  most  essential,  improvement,  I 
no  cushion.  I  tried  many  kinds  of  coshiou 
out  salitfaction.  Acting  Dpan  hints  deriveii 
1  eiperimsntt  of  mine,  Mr.  Blood  dsvited  the 
•nt  airaagement,  which  leaves  nothing  to  be 
red  for  ooolutsa  and  comtoit.    I  alt  upon 


s  tegs.    Thii  would  make  all  the  difference 


amples,  and  shall  be  much  obliged  to  anyone  i 
will  disprove  my  conclusions  if  uiey  are  wioog. 
Take  a  fiOin.  wheel  geared  down  to  run  as  40ui., 
40in.  one  geared  level,  and  a  30in.  one  geared 
p  to  run  a*  4l>ia.  Each  has  a  ueitarm  orank- 
-irowof  Sin.  The  leverags— i.<.,  the  ratio  of  the 
langth  of  eranks  to  the  actual  diameter  of  the  level 
gw^ed  wheel,  or  to  the  diameter  of  the  siie  the 
geared  onsi  an  speeded  to  mu  at— is  .identical  in 
all  three..  Here  is  no  gain  of  power  or  of  tpeecl 
in  travelling  (though  the  geared-up  or  down 
wheel*  may  revolve  at  different  velodtiea  from  the 
eranki)  In  ona  over  either  of  the  otheia,  to  any 


. my  feet  ooutinaoudy  on  thetnadlaa, 

exoept  in  gotog  np  an  incline,  and  hardly  then ; 
conatquenlly,  a*  a  rale,  my  etroke  ia  short,  and  my 
len  M  not  rise  nndulT. 

I  have  a  band-brake,  whioh,  with  me,  haa 
hitharto  proved  both  wfa  and  effloiaat,  and  I  have 
felt  aeoure  gtung  down  tha  tteep  hilla  at  Hamp> 
itead,  Hig^ata,  tha  Alexandra  Palaoa,  &o. ;  oat 
of  oouraa,  I  never  apply  it  aaddenly,  or  attempt  te 
iro  at  a  reckl***  paoe.    My  ncigbbonr,  who  ha*  a 

■Jlndge,",  with  Bheat  -"' "^  -'  "-        " 

tborotaiyaotii 

get  op  a  hill  aa .,_._.. 

maud  over  hi*  maeUoe,  going  down,  that  I  have. 

I  certainly  ihonld  like  to  ba  abla  to  nupend  my 
seat,  which  I  think  would  greatly  add  to  my  oom- 
lort;  bnt  I  am  not  clear  how  to  aoDompUtb  thia  to 
my  tatiitaolion,  and  I  should  maoh  like  to  tee  a 
drawi^  of  the  teat  to  highly  ipokcm  of  by  Mr. 
Wettropp. 

I,  for  one,  would  not  rids  any  trloyule  that  h  ad 
□ot  an  open  front,  and  it  aeem*  to  mt  that  a  two 
troAk  mutt  be  better  than  a  three ;  and  I  have  yet 
to  be  oonvincad  that  there  it  a  better  braks  than 
tho  band  on  the  driving'whael,  whan  it  is  properly 
and  carefully  need.  My  trioyols  appears  to  be  un- 
neoeasarily  neavy,  at  it  wsigbi  llfilb.  at  leaat,  and 
my  weight  it  under  eleven  stone.  My  dnving- 
irheel  it  60ia. 

I  mi^ lay  tbatlhave  tried  several  other  maehinet. 
butldonot  Bppearto  be  able  to  work  them  ao  well 
and  comfortably  at  the  Coventry  ;  at  the  same  time 
I  am  open  to  oonviotion,  and  ihsll  be  only  too 
plgiaed  to  tee  one  at  tbe  show  in  February  next 
thEit  will  induce  me  to  buy  it.  May  I  lugnat  the 
dceiiabilitv  ot  a  few  meetingt  being  held  at  ue  tame 
timefor  the  exchange  ot  ejpeTieuoet,  and  for  the 
siiggsttion  ot  improvements,  &o  F 

It  always  strikes  me  as  a  wasto  of  strength  to 
liile  up  hill  I,  as  it  seems  to  me  imgottible  that  any 
ijinchineoanbe  made  to  do  ao  without  coQsider- 
utils  extra  exsrtioa  :  and,  conteqocntly,  it  it  not 
ui^er  and  preferable  to  get  change  ot  ezeroiie  by 
n-alkiiig,  the  Kune  as  wodd  ba  done  in 
driving? 

WilTit  not  oltimatolv  be  found,  whatever  ma;? 
bo  said  about  mnltiplymg  gear  and  other  compli- 
cutiona,  that  the  moie  simply  tricyolet  can  be 
.ouitmctad,  andtha  mora  pmfeot  the  work  and 
mattrial,  the  mora  ntetul  and  enjoyable  they  will 


■  of  doubled  No.  1  laildoth  lightly  «tntchaid|advaBtage*«ach  may  poiteii.  mutt  be  refanad  to 
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TBICT0I.E8. 

''IS'330.1— UxTj^ss  t  biTS  mUandentoad  th«  ds' 
•enptiae  of  bitkn  girea  in  letter  192X8.  It  is  aimilu 
to  tut  ippliod  to  the  "Omnicyale" — n*.,  tm 
n(M»  ■etmf'  tlmaBh  tha  medinrQ  of  one  IsTsr  oi 
tbe  torerput  of  the  driving-wheeli;  but  I  wu 
not  qnite  ifttuQsd  with  iti  aotiDn  when,  oa  om 
iMftmim  I  «&daBTT>ore(l  to  stop  th«  macbine  ir 
(Unndiw  a  hill. 

"SulwBt"  (19289)  coDdemiu the  band-bnke; 
bot  I  think  he  vill  ngne  with  me  thkt  than  an 
diSennl  mathodi  of  utsneuiS  levariRO  for  apply- 
tiig  it,  which  ahaald  be  c^utidernl,  and  aUo  dm«r- 
eat  dwreoi  of  care  oiarciiaJ  bj  the  ubbih. 

I  lidfl  one  of  Hillni&D  niid  Herbert's  "FIjiag 
Ihitebniiii."  S2io.,  origina!  jiittani,  and  can 
ifefeij  dnwn  a  hill  at  a  moderate  rats  of  speed 
the  buid-brika  requires  to  ba  applied  with  care,  and 
ttie  machine  gradually  cbcEked  and  kept  ur-'-- 
Govtroi-  An  im^ineer  ia  charge  of  winding 
China;  would  hardlf  eieit  the  fall  power  of  hii 
brake  nddenly,  as  ineipeiienced  tricydisti  are  apt 
to  do. 

Hu  aiaa  of  drh-ing-wfa»el.  I  think,  ahoold  aooonl 
with  the  throw  of  ctaaka  and  diameter  of  cbain- 
wheal.  In  mj  machioe  these  are  ralatiTnlj  6:Iin. 
Au.,  and  SJin.,  and  the  brak«-wheelii  ab^nt  6)ln. 


1  thing  that 


The  object  ot  m;  letter  ia  to  draw  attODtioQ  ti 
tlie  fact  that  the  (fimenriona  of  driving-  and  ohain- 
whaals  and  lararage  ot  crank  ihonld  all  be  oon- 
riderad  in  rslation  to  one  another  and  at  the  same 
time;  otb«<riaai  soma  reader*  might  aesept  the 
nrnmr— idifinii    of     a   corraapandaiit    upon    one 

EDt,  and   use   his   own   pouildy   inesparieaoed 
Iglimil  upon  ill  the  othen,  tbeiaby  nentraliiing 
ttaa  good  iotentioii*  of  hi*  adnaet.  P.  J. 

[I0S31.]— Ik  "SimUghfs"  fint  latter  to  von, 
091T3,  p.  11)  on  this  eubj'wtt,  he  nude,  and 
nUamptcd  to  prore,  a  atatement  that  a  lOin.  wheel, 


nttamptci 
gMiadta 


throw  of  the  erauka.  and  coneequentlj  of  the  space 
thrangh  which  the  rider'H  foot  moves.  Now  it  i> 
«laariT  borne  out  b/  mechanical  law*,  that  if  two 
wbaab  ai«  taken  with  tha  lama  lectian  of  rim,  and 
with  Um  rime  Availing  at  tha  same  apoad,  the 
aagalar  momentum  in  both  cases  ii  direotlr  pro- 
portiooal  to  the  r  adioi.  It  Is  plain  that  It  the  two 
machiaaa  tmvel  at  the  lama  speed,  the  rimt  of  all 
the  whaalain  botli  macbiues  would  run  at  the  same 
■peed  alio,  no  matter  wiiaC  their  sixe  is. 

When  "Simlight"  aaja  that  (he  differenoa  in 
tha  weight  ot  a  4'lin.  and  a  -5i}in.  wheel  is  vsrv 
Uttle(IU^K.i,  p.  Il:i}.  heiiacguingagaiuithlmseir, 
for,  whatoTei  the  difTerence  ie,  it  Is  Jost  an  much 
gala  to  the  small  wheel— '^special ly  for  up-hill  wurk ; 

I  don't  quite  know  what  hypnUieiiii  l  have  made 
which  '■Huulight"  cannot  agree  to.  1  statMl 
nothing  in  my  lettfii  to  which  ba  could  poiBibly 
object,  but  tully  rstaUisliiHl  mechaoioal  liws. 
Whioh  of  theas  I*  it  he  cannot  noospt^ 

laIUI7.'l,  n.  M,  "Suuiigfat"  Kiys  that  a  email 
wheel  would  go  over  au  otntaele  eaiier  Uian  a  large 
one,  and  in  tU^HIi,  p.  I  [3,  ha  aaya  that  a  small  ouo 
would  go  over  an  obataele  " ''iiott  m  taiiti/  at  a 
large  oua ;  la  this  another  iaataoee  ot  hia  oou- 
faaaadly  bad  memory  t 

1  should  imagine  the  readura  o(  the  £.11.  would 
not  (ael  much  flattoied  by  what  "  Etuulight "  aaya 
nboDt  "csiitritugal  force."  Ho  usee  tha  tsrin 
baoauao  ho  is  Btraid  ihuy  would  not  uiiderataud 
the  meaning  ot  aii;(ular  moineiilum  ;  aiidtliua,  by 
the  weight  ut  hia  lulluaaun.  holpi  to  jiurpetaaU 
what  ba  hlmsell  aokuowlodgos  to  be  a  jiapalar 
•not!  It  ioaroaly  rei|uinia  a  kuowludga  of  "ab- 
Mtruaa  acleuoa"  to  undaratand  tha  dilEorsuou 
batwaen  tliase  two  wonls.  J.  H. 

[I!)»32.1— TimKcanbe  no  doubt  that  the  moat 
Inportaiit  rniiulaita  in  a  trlcyole  is  a  good  brake, 
for  IJinmoD  iluiMinla  the  satuty  ot  tha  nder.  That 
Iha  tlra  «f  the  whuul  il.:../tl  U  the  beat  place  lo 
■pjtlj'  thii  brake  la  true :  hut,  praotiDalljr,  I  havu 
(ouiul  that  an  gnuy  roads  It  ii  almoat  utelesa. 
Akn,  If  from  any  i^  luae  tha  apona  dois  sot  act 
•IkIkM  iiu  IhB  tlrii,  it  uiajr— should  tha  rubhor  bu 
lnuBHauywhara--pii«b  it  tnmi  tla  pUoa,  thereby 
HjMnttiiiii  Uin  manluHv.  Again,  it  la  naoawiry 
tiMt  ill  Mr»||tii>dri*iua  luwriiiuea  tha  apoou  aatiog 
uu  tlin  liiiian  whiwl  aTuJUld  eunl<l  tiito  aotloii  baturu 
thn  iitlinr,  brnMuen  tlin  Irii-li'in  Pauwl  by  tha  gearing 
of  Ihn  itri«liiu-wliHi<tiLi'l<t.is<miiii'XtvutHBbraki>. 

I  Ilkvo  rmiid  iliat  il  Ih"  lirikiH  priM  equaUy  on 
iKitli  wh.'iiU  llio  gi-nr.'il  ulii'id  la  ato|i|Mid  belorethn 

I i>  I omiKi'M lily  III"  iiiaiTliiiinaiidJwl;  torn* 

r'liiii.l,  ami  wl...>i  g.dii'i  .I'lmrii  lilll  Hid  uhanool  are 
lhi<  ililiT  will  llirri'Uv  iiii  lliriiwn  out.  The  only 
•tU|<Hili..ii  Dml  ■■  htiiMliRliL"  liai  niadii  lu  the  1  ' 
i>r«knia      Umi  griinui  might  gxt  on  il.     •'ml 

II  Im  Sii  i-iiiislriK'linl  Hi  tu  rxiuW  thin  iiii|>ilHiibla 
with  onliiiary  unruoii  llin  |mrt  uf  llii>  liiUr. 

lli'H>  Is  II  Mil  dii  iiiii  lixitr  Kiorn  ot  tliu  ground' 
liniho  i  Wlint  nrn  ll,»  iili|i>i'lliiili  agalnat  it  t  An|' 
wi.y,  1  tliiiik  that  II  wnulil  uxt  hi  a  hul  lilaa  V 


have  a  ground-brake  attached. 

the  ordinary  brake    going    wi       , 

might  bappsn  with  thn  boat  mschine— theraVould 

still  ba  a  ponerfol  brake  under  the  rider's  faet. 

I  fail  to  see— aa  "  Delta  "  appirently  doaa— that 
all  tha  advantage  lies  with  machioea  wi!h  front 
steering-wheels.  In  Ihefint  place,  all  themaohines 
ot  this  kind  that  I  have  seen  appear  to  ba  very 
moch  heavier.  The  lighter  a  machine  ia.  can- 
siitant  with  strangth,  the  better,  as  it  is  loss  weight 
to  take  up  hill.  Tha  other  objections  have  been 
well  given  by  Ur.  Westnpp  (IU'J87).  Whan  one 
ia  U!cd  to  stsering.  it  is  as  easy  with  the  wheel 
bebiud  as  in  front.  11  a  saddle  is  used,  and 
it  is  bettor  than  a  aoat,  the  rider  can  put  nearly 
alt  his  weight  on  the  pedals,  and  tbo  machine  wilt 
not  tilt  up.  I  would  wish  to  observe  here  that,  in 
my  opinion,  the  hind  iteeriag-wheel  is  placed  too 
close  to  the  ilri ring- wheels.  If  it  were  plaoed 
further  away  better  steeriug  could  be  obtained, 
and  the  extra  length  of  the  backbone  would  pre- 
ToDt  the  lilting  forward.  With  a  laddls,  too,  one 
can  easily  sit  fntther  back  going  down  hill,  or  come 
mora  forwsrd  oTsr  the  pedals  whan  going  up. 

Tha  less  the  friction  in  a  Iricycto,  the  eaiier  it 
should  ba  to  propel.  That  in  evident :  but  of  two 
maobiuea,  to  all  appearance  ciaclly  alike,  it  will 
sometimes  be  found  that  one  wurkn  easier  than  the 
other.  This  may  arias  from  bad  HOrlmanahip. 
hard  bearings,  or  more  likely  from  the  gearing 
If  the  goaring  is  loo  tight  (ohain)  or  too  close  (cog 
wheels)  there  will  be  mor«  friction  than  thei 
should  be.  Can  anyone  tell  us  of  a  ready  mean 
of  estimating  the  power  necessary  to  overcome  tbi 
friction,  which  sjatam  haa  the  leaat  friction  in  ii 
or,  it  thie  machine  is  on  smooth  level  ground,  th 
rider  on  his  aoat,  and  the  pedali  horizontal,  what 
weight  placed  on  odb  of  them  should  ba  aufBcieQl 
to  moTO  the  machine,  and  what  proportion 
ahonid  this  weight  bear  to  the  united  weighte 
of  ridarand  tricycle?  Oharlea  F.  Steel. 

[I9S33.J— I  BEE  this  question  ia  wall  to  tha  front 
again  in  your  issue  tor  October  Hth,  and  I  also 
rejoioato  note  that  the  qaeeUon  is  already  attract- 
ing freah  authorities,  who  have  alroady  raised 
several  points  to  which  I  will  refer  later  on.  But 
sg,  1  should  like  to  say  thit  I  nota"Pau- 
anolhar  oonvert  to  the  40in.  wheel  theory. 


"  the  Meteor,"  "  tha  Carocba,"  and  othaia,  an 
that,  in  point  ot  uumbars,  there  ate,  I  think,  as 
many  well-known  maker*  of  open-fronted  machiui 
as  with  front  steering. 

Altera  saries  ot  pretty  eihauati*e 
I  am  in  a  position  to  show  that  the  fro 


ible  driven 
ith  gearing  one  wheal  up  and  the 
other  down,  I  have  devised  and  rejected  more  than 
I  dozen  achtmea  to  do  this.     Bat  tha  great  diffl- 
lolty,  and  it  in  I  fear,  insurinountabla,  ia  to  pISTent 
the  chain  and  wheels  not  actually  driving  the  ma- 
chine from  working  or  revolring  until  thrown  into 
r.     One  simple  way  of  getting  over  tha  hill- 
ibiu';  dinicullv,  so  far.  ia  to  have  two  seti  of 
pitoh-chaiua  and  gears.  Tbe  two  pitch-wheela  on 
~'  1  drivers  to  run  loose  ou  the  wheel -halu,  and  to 
throwu  in  or  out  ot  gear  by  two  clutches.    This 
.    .a  has  the  advantage  of  few  pErta,  simplicity, 
and  giving  the  nder  the  ]>owai  to  back  pedal.    But 

h  chains  runuiiiground,  eioeptwhan 

hill,  when  the  clutch-lever  being 
placed  half-way,  both  clutches  would  be  out 
of  gear,  and  Che  pedala  could  be  used  as  foot-rests. 
With  tbe  clutches  on  the  bub,  it  is  praotioable  tonsa 
auch  proportions  that  the  wear  of  the  chain- wheels, 
._!.._  —  QQJ„g  iQoae,  conld  be  reduoed  to  a  mini- 
luuui .  aiid.  in  fact,  it  the  pitcb-wheels  ware  alael, 
wltli  hard  steel  bashee,  rimning  on  eimtlar  sleeves 
ou  the  wheal-hubs,  tha  wear  would  not  show  in 
ymrn  iif  ii-'iri.  Uo  this  point  I  Lava  the  proof 
itfordail  by  actual  experience  of  auch  joints  at 
vork  for  years  uadarciroumBtancea  far  more  trying 
lian  having  to  withstand  the  wear  ot  the  mare 
TBVolulions  of  a  wheel  doing  no  work. 
I  fatiey  "  Delta"  is   decidedly  outaida  ot  the 

ionaral  opinion  in  one  or  two  facts.  I  do  not 
now  if  he  is  identical  with  a  similar  signature  in 
a  aoutemporary  which  deals  with  matters  per- 
taining lo  tho  tricycle,  but  I  certainly  think  I  can 

ikeout  why  mjiolf  and  others, 
lie  the  hack-ateering  machine. 
Now,  lut  luB  say  that  my  ideal  of  a  giiod  machine 
ono  tu  steiir  in  front.  I  urged  aiitainst  the 
ly  objections  to  it  arguments  which  hare  lately 
1  iniMi  nhly  upheld  in  this  JQumal  even,  and 
■11"  "um  that  nothing  but  n  "Devon"  or 
ilvo  *'  wtiulil  Buit  me,  but  a  very  short  oiperi- 
lufthnBBiuvhinoafullj^cDnviDced  me,  although 
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I,  I  would  urge  that  the  three  last  ht 

lOt  better  kuowu    than  Lisuamesnki 

■  Birmingham   Small  Arms  Co.  (Iht 

-  Tary  wall  known  "  Chaylonaora," 


.  rider'a  power.  To  plaoL  __ 
position  to  ),rapel  the  laacbiu*  he  must  be  placed 
behind  a  Tortical  line  drawn  Ibrough  the  line  oltbs 
driving  axles.  The  reasons  tor  thu  an  many  and 
indisputable.  Take  au  actail  example,  whidi  ii 
better  than  any  amount  of  mere  statement  aloua : 
let  me  insUnes  (he  extra-light  "  Spadil 
Salvo"  ;  tbere  the  siddle  is  plaoad  as  ba 
back  as  it  dares  go.  Yet,  erran  thee, 
we  do  not  get  a  perfaot  Tnarhinn  as 
instanoa,  thtl,  in  orderto  place  tha  rtdor  as  fir 
back  aa  possible,  so  aa  to  gat  him  in  the  beat  ptM' 
tical  position,  owmgto  tha  form  of  tha  "■A™ 
it  render*  necessary  an  arm  or  apimtdagt  ifhind  to 
catch  him  when  be  tilts  back,  which  be  is  sore  to 
do  if  he  put*  himself   Into  the  beat  portion  to 

And  I  wonid  further  instanoa,  also,  another  of  tha 

the  latest  putlera  uf  which  places  the  ridarwall 
back,  so  aa  to  throw  nearly  all  the  weight  oa  the 
drivers,  and  this  also  naoauitatei  tha  use  ot  the 
at«el  arm  or  appendage  behind  lo  catch  Uie  ridsr. 
Therefore.  "Dslta's''  argumant  aa  to  thesnuU 
amount  of  weight  on  tha  hind  steering- wheel  ol 
the  opan-fronl  machine,  and  beuee  wild  stearing, 
ia  not  only  applicable  to  the  front- steering  olsH, 
under  tha  cirenmitancai,  but  it  alao  ahon 
another  detect — viz.,  that  tbe  front-atoeriog 
machine  tilts  bsckwards.  and  to  snch  an  extant 
that  makers  of  it  recogniaa  the  fact,  and  mend  it 
with  a  very  ctomsy  remedy.  And  in  favam  of  tba 
open -front  machine,  1  may  say  that  no  effidant 
rtdor  on  a  proporly-constrtiotBd  one  ever  naed  Imx 
tilting  forward — unless  he  most  ahu^nlaly 
■ . ^  __j       jijg^      J      ^^ 


proved  that  a  rider  eaa,  in  riding  i 
actually  lean  forward  until  lbs  centre  of  gravity 
was  brought  so  far  forward  that  not  only  tlie 
whole  of  his  waight  was  thrown  on  the  dnveia, 
but  that  ho  had  so  far  inclined  himself  to  tha  fmat 
that  if  tha  machine  was  aianding  it  would  satoallj 
till  up.  But  BO  long  as  the  machine  was  moviu 
forwards  and  the  rider  urged  it,  he  woidd  nnt  fsB. 
This  may  sound  atranga.  but  it  ii  a  fact,  neverflw- 
'  Bs.  Therefore,  on  the  drst  portion  of  my  remarks, 
think  I  have  shown  that  "Delta"  ascribe*  to 
the  open-front  machine  the  very  defocta  tliat  Iha 
maker  tacitly  admits   belong  to  the  front  staBsd 

May  I  also  add  that  the  back-wheel  Iteerlngcif 
the  "  Salvo  "  was  not  really  altered  tor  the  reano 
stated,  as  that  all  machinea  with  a  brake  on  tha 
back  wheel  are  unsafe  at  a  high  speed  down-hil; 
lot  that  tha  back  steering  is  the  cause,  bat  that  is 
.pptying  tba  brake  hard  it  has  tba  effect  ot  turaisf 
ho  steering-wheel  to  one  eido,  whereby  tbi 
nachiue  appears  to  steer  wild.  But  let  ua  api^ 
he  bnke  In  the  drivers,  and  although  tbe  brakeH 
hard  on,  tha  steering  is  not  affected  at  all.  Then- 
tore  tha  erratic  steeriog  is  not  due  in  actual  fift 
to   the   back   steerage,  but  to  tha  action  ot  tht 

And,  therefore,  no  doubt  the  maker  of  tk* 
Salvo"  tully  saw  this,  and  for  that  and  other 
trade  reasons  adopted  tha  front  steerage.  One  mora 
item,  and  I  think  I  shaU  have  shown  a  fev 
defects  ot  the  front  ateerer.  It  ia  this  :  Living  in 
/  hilly  country,  I  conld  not  understand  why 
o(  the  crack  riders  ou  goiag  up  a  certain  long 
hill  always  turned  machines  with  a  front  atearing 
wheel  round  irhen  they  reached  the  foot  of  the  hiU 
ind  rode  up  backwards.  I  used  to  ride  up  wiUi 
ny  face  the  correct  Wiy  until  I  was  told  the  reason 
lor  ronning  the  machine  backwards.  Suffice  to 
lay  that  I  slwaya  toda  it  ia  that  manner  up  a  very 
iloep  hill,  and  found  great  relief  thereby.  I  havB 
this  week  only  triad  an  open-froni  machine 
versed  on  the  same  hill,  but  found  a  coniiderable 
Lgmentation  of  tha  labour.  A  very  aimjilathaory 
accounts  for  thia  tiict. 

Tha   gear  described   by   Mr.   C.  F.    Stael   Ii 
ff.  H.J.  Grant's  nitent,  and  is  the  apaeianty  of 
Arrow  Tricycle  Compuiy.      In  common  with 
many  other  makers,  this  muhioe  drive*  on  the  ono 
de  only,  and  this  U  the  true  cause  of  the  defect  in 
eateeting mentioned.  All  single-driven  michiaea, 
__  the  rider  be  properly  placcil,  iou<t  suit 'r  from 
this  defect,  as  tha  power  to  pcoiiel  beiug  allon  one 
idsit  naturally  tends  to  forcu  the  niu'hiiialo  one 
ido,  and  tlia  great  bulk  ot  thu  weight  being  on  the 
.livers,  the  snail  steering- wherl  is  forced  on  one 
ide.     Thia,  I  consider,  is  an  urgumaut  in  r:ivour 
of  (he  d^ubla  drivora,  but  not  againit  the  open- 
it  machine  at  a  dais.      And  a.oiiU(;it  the  ma- 
les which  BulYer  from  tha  effect  of  sioglo  drivers 
■B  thiu  any  other  I'  the   "Coventry,"  whether 
lever  or  rotsry.    To  keep  a  straight  course  you 
e  to  always  keep  tlutwo  guiding -wheels  going 
.wjy  from  a  direct  course,  to  balauoa  tha  sida- 
padi  of  the  big  driTing-whctl,  ft  tasnlt  moat  pet- 


XNmJSH  VRGHAMO  AND  WOBIJ)  OS 


L.,"    ID  puBgTkpli  4,    I    thiok,  pat*  tbo 
of  bill-ndiug  on  the  ordimuy  uuchiue  to 


■n  on  k  level. 

I  h>Tii  tMs  week  fitted  the  pbn  I  msntioned 
jMga  IM,  as  to  a  new  adaptatuin  o(  (pcing  *"  ' 


mtX.    I  havi, 
tfae  idaft  I  daamibeil ;  the  other  ku  attacbment 
tha  wat  itMlI.    I  find  th&t  it  lukae  the  raotion 
Mnuttiing  wonderfnll;    easy    :  mod    the   ooit  of 
flttiu  it  hu  bean  leas  thin  lU).     I  find  it  tnlly 
afford)  all  the  adraDtiiRCB  1  thauHht  it  ihould. 

To  "Faber"  I  would  uy  tliit  I  hare  not  vatgot 
daliTerf  of  Ibe  "Nutioniil"  I  meniioned.  bal 
■xpeotit  almoat  everjr  day.  I  we  anotlier  frisn  I 
haa  apparently  died  it,  and  that  ha  approrai)  of  it. 
Ihaite  not  tha  !eut  doabt  that  either  thiamachiDe, 
oranoha  maohiae  aa  the  Natiouil  Spaoial,  or  tho 
No.  3,wiU  bo  in  great  demand  when  tha;  are  betb . 
kiiowii.  The  idea  of  a  laiga  wheel  ipeeded  down, 
HTM  a  TBiy  flne-lookiag  maohine  and  one  eaay  to 
rids— lar  inoie  «a  tbaii  the  leral-gearad  auudiiiu. 
But  oat  tha  leaat  adTantage  ia  the  doable-driviog 
gnzBod  hiU-otimbiDe  dodge:  boUi  ol  these  ate 
•iseediDgl*  good  ;  the  doable  driver  bnng  the 
«a^  plan  lliat  I  havaiaea  that  rtaliy  it  doublt  gear 


F.S. — After  miUog  the  letter  dealing  with  many 
poiBts  and  atatements  meDlioued  bv  "Delta,"  I 
vaa  Mill  unMtiafiad  on  one  point  In  putionlar — 
aattlte"&Uvo"wMoriginaU]rahiad-wbaalitear>r, 
b«t  iMiag  found  piona  to  tilt  forward  waa  altaiad 
to  wbai  tt  la  now— viz.,  a  front-ataarod  machine.  I 
wt  tfiU  of  opinion  that  there  wai  a  apedal  raaaon 
kUhadeomato  my  kuowladge  on  thii  point. 
, ._„ ,1 ,. 1^(1, 

__. I'maohine,  in  tha  Brat  place  hul 

»m]»  batween  the  two  large  wheeli  nmning  acroae, 
iB  Older  to  allow  the  double  driving  arrangomant 
to  b*  OMd.  Hasoe  the  Hat,  to  allow  the  tidat'g 
lags  to  olaar  the  atraight  axle,  bad  to  be  plaaad  ki 
Ik  forward  that  it  did  on  actual  trial  tilt  tha 
walihhif  Thia  argnment,  hawavar,  would  Dot  for 
k  DMDMtt  hold  ^ood  With  the  ptesect  opan-tronted 

bawwae  the  detect  doea  Dot  eiigt,  aad  U  the 
nriainal  "  Salvo"  had  been  made  oa  the  "  HeleoT" 
aoil  other  similar  machines  now  ar^  withont  a 
dnught  axle  right  through,  there  would  have  bMn 
no  posaibilitj  ol  such  a  atatament  being  made ;  bot 
it  oniplr  ^plied  to  that  partioolar  form  whioh 
iaTolvaa  the  pladug  •>[  the  seat  really  in  froDt  of 
Am  Bacblna  so  that  the  rider  waa  clear  of  it,  and 
vkidt  therefore  waa  liable  to  tip  forward  in  eon- 

thaieadeia  of  your  journal  like  to  gat  the  tollaiit 
and  moat  complete  information  on  any  point  that  i^ 

[19334.]-!  HiVB  bean  much  interested  in  the 
tricycle  carreapoadence  which  has  been  goins  on  i  □ 
the  Esoum  MECUl^IO,  as  I  invented  a  plan  of 
liiU-olimbiug  gear  last  Jul;  4tb,  which  I  havii 
pUentod,  and  of  which  I  am  now  working  ant  the 
dalaili.  There  is  ona  point  on  which  I  shoold  hi> 
Iglad  of  intonaatioD,  and  which  I  have  not  aaeu 
mentioned  ao  far,  though  it  seama  to  ma  far  moc" 
important  than  tha  idza  of  tbo  wheals.  Why  is  tto 
ilaillliHL  iiiliiiiil  of  most  tricycles  placed  in  tha 
middlaf  Why  is  it  not  pat  in  front  of  one  ofth<i 
driring-wheelB  !  This  would  give  two  tracka  and 
an  open-froDted  machine.  Is  there  more  dangor 
of  eapaizingi'  I  believe  it  ban  been  lo  placed  in 
one  or  two  machines.  Cau  any  riders  give  their 
experieDce  ? 

I  flDd  on  the  "  Coventry  Tricycla  "  I  can  keep  thr; ' 
two  iteering- wheels  in  the  cart-mt,  and  the 
driving-wheel  in  the  hoise- track,  and  have  often 
ridden  thna  for  miles,  where  riding  on  a  thrcr- 
track  machine  would  hare  been  impossible. 

I  ahunld  perhaps  add  that  it  makes  no  differenr::' 
to  my  invention  whether  the  steering-wheel  '.t. 
plaead  in  front  ot  one  of  the  driving -wbeels  or  ici 
the  Qsoal  position,  onl;  the  former  teems  to  mn  tv 
be  dearly  the  right  position  for  any  tricycle  uDle-<r^ 
it  is  dsogerous. 

Cardiff,  Oct.  15.  T.  Edward  Heath. 

THE  FRODDCTION  OF  BLBCTBI0IT7 
IH  THE  VOI.TAIC  OBLL. 
[19S36.  ]— Tbe  experiment  described  in  the  second 
iMMt  of  "  W.  T.  U.,"  where,  in  a  cell  compo«d 
«t  an  ox;«n-coated  plate  and  ■  "  clean  "  one,  th» 
formor  t«  ue  poaitivepole,  seems  oertaiidy  difficult 
toamlain  On  the  accaptad  theory;  but  thepr(>- 
n  of  •  ennent  by  the  mere  paisage  ot  go.-. 

Cbe  Hqmd,  woold,  apparently,  be  in  con  - 
to  the  principle  of  the  "  conservation  of 
"  wUoh  ia  too  well  establiahed  to  be  lightly  | 


tbrowD  aside,  and  it  would  therefore  be  well  to 
ciiui^ider  whether  some  other  aotion  does  not  take 
pluce.  If  a  onrrent  occur,  heat  is  devaloped  In  the 
clri:iiit  and  is  dissipated  by  radiation.  Where  did 
this  heat-enetgy  come  from?  Can  tbe  mere  transfer 
of  gM  ocrou  the  liquid  be  conildered  ■  saane 
of  tiisrgy  f  I  think  not ;  but  if  we  knew  mare  of  i 
tho  iriitial  and  final  states  ot  the  films  on  tbe  plates  | 
we  iiiight  find  a  sonrca  there.  Perhaps  when  | 
the  uiygen  has  been  diitribnted  on  both  plates  i 
it  is  in  a  mora  condenaed  state  than  whnn  on  one 
urilv,  beoaotein  greater  proximity  to  tha  platinum 
wLicli  attracta  it.  Snth  condensation  would  evolve 
-.■n-iiifj,  and  aa  the  gas  haa  to  be  Iransfarred 
idiii-Erelytically  tbrongh  the  liquid  the  energy 
w-iiM  appear  in  the  form  of  an  electric  current. 
It  i.<  well  known  tiiat  tbe  current  ia  the  oell  is  | 
?iU^'jrs  accornpaaied  by  the  transfer  ot  the  tVBO  | 
'' <::i}<anents  of  tha  electrolyte  (the  ions)  inoppo- 
Mt'  directions;  but  to  produce  thia  transfer,  with 
L  r  :ii.'[:ompaoyiiig  heat  evolution,  and  consequent 
.11  .-lation  of  ener^,  we  mutt  supply  the  energy 
I  ^t,  be  it  by  chemical  combination,  by  change  of 
.i;-.ti.'  «a  in  the  process  above  suggested,  or  even  by 
jiaviUtion,  as  in  a  cell  (which  I  bdleve  I  have 
s^eii  described,  bat  forget  wbera]  consiating  of  a 
I  tall  jar  of  copper  snlpbate  solution  with  a  copper 
I  plato  at  the  top  and  another  at  the  bottom.  The 
I  tendency  ot  tbe  copper  to  tall  from  the  upper  to 
I  the  lower  plate  caused  (if  I  remember  right)  a 
I  dilTeieooe  of  electric  potential  between  them.  I 
hope,  however,  "  W.  T.  R."  will  not  look  on  this 
atuuipt  to  explain  hia  iuterestine  experiment  aa 
diucouaeing  to  further  work  on  the  sabject.  Ha 
bus,  at  all  avaots,  put  the  old  experiment  with  gaa 
coated  platea  in  a  new  light. 
Belfast.  3.  Brown. 

VOBTH  BRITISH  BNOINBa. 

[10336.]— Uh.  Liynaaics  (IcHcr  19238,  p.  68) 
ea£a  wmeone  to  give  some  information  regarding 
tb«  N.B.R.  auginea.  Most  ot  the  N.B.  engines  are 
inside-cylinder  engines.  About  two-thirds  are  sji- 
couulad.  Tha  principal  aUss  of  passenger  exprqss 
engines  is  of  course  Ur.  Drummond'a  6tL  Gin., 
with  leading  bogie.  They  have  cylindera  ISin.  b; 
26b..  and  weigh  abont  13  tons.  They  are  aU  named 
after  various  places  on  the  Waverle;  ronte,  &c. 
The;  work  the  heavy  and  fast  trafiio  between  Cir- 
liilv  iind  Edinborgh,  and  also  between  Edinburgh 
and  Qlasgow.  Their  coal  consumption  is  about 
;£}SIb.  or  Solb.  per  mile.  I  koow  of  at  least  twelve 
of  this  dast-vii,,  Nob.  47G— 179  and  Noa.  1B6- 
493.  The  next  olosa  ia  Tft.  singles,  cylindera  17ia. 
by  24iD.  They  are  great  favounCea,  the  Only  eauao 
for  rsgret  being  ttiat  the;  are  only  two  in  number 
(174,  175}.      They  are   senerall;   used   for   the 


S.m.  and  9.10  p.m.  Glaagow  trsint,  which  . 
latest  on  the  N.B.  svatem.  They  also  run 
stoppling  tiaina  to  Berwick,  Both  of  the  above 
rli-a<a  are  designed  by  Mr.  Drummand;  and  at 
diiu'USionB  have  already  appeared  in  the  E.M., 
tht^rj  is  no  need  tor  lakmg  up  space  in  repeating 
tlii'!ii.  Some  of  the  coupled  clba  nave  been  painted 
■J  ilsht  yellowiih  green,  and  the  framing  a  light 
ruliy  colour,  which  is  a  ^eat  improvement  on  the 
diii^;  olive  colour  which  they  ware  formerly 
painted.  There  are  a  good  few  of  Sir.  Wheat!;  a 
uo^iu  engines  still  running.  They  are  eaaily  dis- 
tmguiahM  from  Mr.  Drummoud't  engines.  The 
foriusF  have  C.R-  style  o(  chimney  and  aplaaher, 
wliil'i  tbe  latter  have  O.X.K.  stvleot  chimney  and 
cpk^her  entirtly  closed  in ;  besides,  the  latter  are 
much  heavier.  The;  have  inside  bearinga  to  all 
w1i..b1i.  The  principal  dimensions  are  :  Cylinders, 
ITiii  by  24iu. ;  bogie  wheels  (solid),  21t.  Oin. 
iliini. ;  coupled  wheels.  6tt.  Gin. ;  201  tubes,  each 
ll^ui.  ontside  diam. :  heating  surface,  tabes  604 
d<{.  ft.,  firebox,  S7Bq.  ft.,  total,  SHI  sq.  feet; 
i^riLto  area.  13^  sq.  ft,  Some  are  heavier  than 
uLh^rs,  Noa.  224  and  261  weigh,  on  leading- 
Hlieols  11  tons  G  cwt.,  on  driving-wheela  12  tona 
7  c«t.,  and  trailing-whaels  12  Ions  7  cwt.  :  total, 
;ji;ttiaa.  Noa.  421,  423,  423,  425,  and  426,  &a,, 
vr«gli38  tona,  dialcibuted  aa  folliwa:  Onleading- 
wIkoIb  [3  tons,  on  drivers  12  tout  10  cwt„  on  trailers 
I-  t<Jis  10  cwt.  Noa,  418,  419.  421,  421),  and  some 
iith^n  have  only  Gft,  wheals  and  a  single  pair  of  lead- 
iiiu-'ivheelB.  Noa.  341—303  are  a  very  motley  clsss. 
iu<  i.iliy  old  Edinburgh  and  Ulaagaw  engines ;  wheels 
ull  II bout  eft.,  cylinders  IGiu,  and  17in. ;  some  have 
diiubte  frames  and  outside  side  rods,  others  have 
niHf\e  frames ;  the  majority  ot  them  have  no 
domes.  Some  of  them  have  bell-monthad  chim- 
nvys  coppered  over,  but  the  greater  number  wero 
altered  by  Mr.  Wheatly  to  hia  own  style.  There  is 
one.  No.  164,  exactly  like  the  420  bogie  clasa, 
with  6tt.  Gin.  wheels,  no  dome,  and  a  tingle  pair  of 
leading  wheels.  For  the  lost  tow  years  Mr,  Drum- 
niouil  Etta  largely  employed  a  class  of  tanlt  engines 
ainicst  identical  with  tbeUrighton  "Terriers"  tor 
Itical  traffic.  Thoir  dimensions  are— Cylinders, 
l.'iJii.  by  22in. ;  six  coupled  wheals,  54in.  in  diam. ; 
I4'3  tubes,  each  tjin.  outside  diam.  Heating  sur- 
iico  (tubea),  602  sq.  ft. ;  in  flrabox.  62  sq.  ft.  Thay 
have  wing  tanks  containing  600  gala.  Abont  ax 
months  Bco  some  of  thia  clasa  were  aapersaded  by 
another  olaai,    Thia  cUaa  haa  four  wheels  oonpled. 


>r  ISlb.  per 

.    r,    and   OBO 

. „ „Ji  and  Boalin, 

vi^  Qlencona.  There  ate  tome  giguitic  tank 
engines  on  tha  Helanibnrgb  and  Burntisland  sec- 
tions. They  ore.  it  I  remember  rightly,  leading 
and  driving  coupled  oft.  wbeela  and  IBln.  by  2Gin. 
cylinders.  They  stand  very  high,  and  resemble 
the  large  goods  enginea.  I  had  almost  forgotten 
to  say  that  Mr.  Drummond  has  rebuilt  some  of  the 
E,  and  G.  "  singles."  They  have  cylinders  I7in.  by 
22in.,  and  leading  and  trailing  wheels  about 
3ft.  Gin,,  and  driving  wheels  Gft.  Gin.  The; 
have  outside  bearinga  t?  leading  wheebi,  dome 
over  the  dririsg  wheels  (nearl;) ;  the  splasher  is  of 
astyle  largely  used  by  Bayer  aad  Peacock,  They 
have  cabs  ot  the  G.N.  or  Q.  and  H.W.By.  style. 
The  474  asd  433  olassas  are  Stted  with  the  Wast- 
ingbouse  automatic  brake  to  the  tender  wheeta 
and  ateam  brakes  to  the  driving  or  coupled  wheels. 
Tha  420,  264,  and  219  doss  have  the  Weatingtiaase 
on  thedriving  wheels  aa  well  aa  on  the  tender  wheels. 
A  great  many  of  the  341—303,  74,  ICl,  317-334 
olattee  have  the  Weatinghousa  brake  on  the  tender 
wheals,  as  have  also  the  old  E.  and  Q.  tingle*  (Not. 
211  to  218).  As  1  have  taken  up  to  maoh  spaoe 
describing  the  paisaoger  engines,  1  will  have  to 
devote  ver;  short  space  to  the  eoods  sogiDe*,  There 
are  about  350  six-coupIed  goods  engines,  of  whiob 
30  are  Ur.  Dnunmond's  fine  IS  by  20  oylinder  goods 
engines.  They  ore  numbec»l :  Noa.  100, 133,  1S3. 
212,  270,  278,  281.  287.  292,  301,  305,315,  and  454 
to  473,  and  alto  l»2— 605.  Another  class,  G06— £27, 
^0.,  are  exactly  similar  in  appaaianoe,  hut  have 
onl^  17  hy  24  cylinders.  Iti.  Whaatly'a  goods 
engmee  1 — 35,  &a,,  have  cylindera  17  by  21,  and 
coupled  wheels,  soma  4tt.,  otJun  £tt.,  and  abont 
1,010  sq.  ft.  of  heating  aoiface,  and  wai^  32  tons, 
or  aboDt  GO  tens  with  tcmdar.  Thars  an  soniB 
mncb  older  clotsea,  tome  with  double  frames, 
atewveiy  large  anginas  with  copper- 


There 
vdvea.    Thia 


.^^hSn^ 


bidlt  bj  Dubs  and  Co.. 


mach  aa  liu  in  my  power. 

ITOKTH-BABTEBir  BHaimiS. 

[13337.]- Wni  yoa  kindly  allow  me  apace  tot 
Blew  remarka  anent  Mr.  Kendal's  letter  in  yoni 
isaue  ot  the  7th  F 

Firstly,  with  respect  to  my  aasertion  that  the 
N.E.R,,  Leedt  and  Thirak  section,  contamed  alt 
that  tended  to  make  rail  nay -travallmg  nnaate.  I 
did  not  for  a  moment  refer  to  the  mode  in  which 
the  line  is  worked,  as  everyone  is  well  aware  that 
the  N.E.R.  is,  by  tha  adoption  of  the  absolute 
block  aystem,  the  use  ot  efficient  brakes,  &e.,  ahead 
of  ever;  other  company  in  endeavouring  to  iasnre 
the  public  saiety.  But  as  to  the  phynosl  confor- 
mation ot  the  line,  there  is  a  rising  gradient  o*  ' 
in  100,  for  aix  miles,  lo  the  entrance  of  the  Brai 
hope  tunnel,  down  which  there  is  a  tall  tor 
milea  ot  1  in  94,  The  tunnel  also  ia  extremely  tor- 
tooua,  and,  from  the  formation  of  the  soi!  above, 
is  conriderml  very  onsate.  At  the  north  end  of 
this,  whence  traina  isana  at  a  very  high  speed, 

there  is  the  set  of  facing-points  lotmii —  "■- 

tion  with  the  Ilkle;  branch. 

Bnt  the  line  must  be  too  well  knowi 
ir  expedient  tor  me  to  occup 


„ 'nl  to  Mr.  Kendal  tor  hia  explanati — 

as  to  the  diversity  of  engines  on  tbe  N.E. It.  With, 
however,  tbe  exception  of  the  double  frame,  the 
sketch  I  inclosed  was  an  accurate  ona  of  a  loco.  I 
saw  at  Starbeck,  tvin  months  ago,  in  charge  of  a 
trip  from  Middlesbro'. 

As  to  the  ahape  of  its  cab,  the  engines  running 
on  the  Leeds  and  Hartlepool  line  are  alt  provided 
with  similar  onea.  No.  IIGO  (North-road  Rngine 
Worka,  Darlington  No.  IGO),  and  the  engine  which 
took  the  6,1.5  p.m.  Leeds  lo  Hartlepool  on  Oct.  S, 
are  examples.  These  also  poeiess  c;lin4era  in- 
clined as  I  stated.  Also,  tbe  engine  which  oomes 
into  Harrogate  from  the  North  at  9.10  p.m. 

I  have,  so  far.  merel;  wished  to  vindicate  my- 
self from  a  suspicion  of  having  misled  our  readers. 
No  one  will  doubt  the  splendid  work  the;  do.  By 
the  way,  T  believe  some  are  coUsd  Quakers,  owing 
to  their  being  built  b;  the  firm  ot  Messrs.- Pease, 
and  not  with  on;  reference  to  peculiarity  of  shape, 
as  stated  by  a  former  eorreapondent, 

John  T.  lAWTBuce. 

THH  BOW-BOAS  AOOIDSHT. 


ENOLISB  ICEOHAinO  Aim  WOBLD  Or  BCnucE:  Ho.  866, 


imptj-enrriaga   trsin,    ( 


, — ,       „_    ___,    ._niialing  of 

Tout  Imb  vetiiclei,  left  PcnchaKh ■■treat  for  Stmt- 
tord  abont  B;,M  ■.m.  Those  Tehiclra  ware  fitted 
With  the  Weatinghooia  bc»ko,  and  I'era  chargoil 
vitb  air  ;  bj  •ome  Btran^  airaiigQaiFnt,  which  has 
not  b««ti  eip)aiui!d,  the  engiae  provided  ta  nork 

"■■■ ■-  cftniage  traio  yna  Dot  one  of  thoaa 

ihe  Westinghaow  brake,  tbarefore  the 
vTiTer  oaa  no  control  over  it. 
At  BoF-road  atatioa  the  brake  upon  the  car- 

thiee  miuatss  the  brake  had  been  rsloaud  b; 
tnmDf  of  the  releue-TalTea.  and  the  drircr  wai 
■tioot  to  itart,  when  the  9.33  pmonger-train  from 
Penchnrcb-ltreet  to  Pomt-gate,  oonaiiiting  of  a 
tank-engioe,  ranntug  coal-bunker  in  Iroat,  and 
eight  lehiclea  (four  of  which  wore  fitted  with 
Clatke'B  chain-brake},  dalhed  into  the  rear  of  tbo 
empty  caniaga-tnia  at  a  speed  of  about  in  mUei 

The  driTST  and  firemui  were  killed  and  eleven 
JiUKngeis  injnred  ;  Ter^  considerable  damage  was 
klin  doue  to  the  rolliog- stock. 

Thi  line  is  worked  On  the  abiol  ate -block  ejstom  ; 
therefore  man;  qosstioni  havn  been  asked  aad 
Uiqniries  made  as  to  how  or  why  such  t,  calliiioD 
Ciilld  t»ke  pla«?  ApuTisalot  General  Hutehin- 
kon'i  Impart  will  clearlT  explain.     He  says  : 

"  It  is  bsrdljr  credible,  but,  neTsithelees,  leems 
to  bsve  been  ihe  fact,  that  thooKh  the  Bow-road 
■ignalman,  Mattick,  was  watching  the  empt; 
tniu  while  thus  standing  for  three  minutes  near 
bis  cabin,  he  took  do  means  to  protect  it  by  signal, 
UTing  neither  the  down  home  ner  domi  distant- 
Bignal.  nor  the  t!oi  on  the  home  signal  at  the  ^i- 
factoTj  junction,  this  lattpr  having  been  provided 
tor  Ihe  very  purpose  of  being  brought"-* 


the  tap  in  his  van,  and  have  tbus  nnintentionally 
applied  the  brake,  which  he  was  thtn  powerless 
himself  to  release." 

There  can  be  no  doubt  that  this   is  the  correct 
oonclnsion.  and  il  " 


We    1 


ry  purpose  of  being  brough 

n  aunilar  to  the  present." 

prfodpal  cause  of  the  collision  w 

inoee  n  the . 

I  liy  patting  ■■ 


rake-power  upon  the 
icond  train,  which  had  focr  of  the  vehicles  fitted 
with  Clark's  cbaiu-brake,  aud  was  at  once  applied 
by  the  guard  ;  hut  we  are  tola,  "  Had  the  Forert- 
gnte  train  been  Htted  with  a  continuous  brake 
throughout,  iastead  of  to  Duly  half  the  vehicles 
composing  it,  applicable  by  the  guard  as  well  ae 
tbedriver,  it  is  litghly  probable  that  the  celliBian 
would  have  been  altogether  avoided."  This  fully 
conflnns  the  opinion  I  eipreased  upon  p.  43,  let. 
19205. 
Finally,  attentioD  is  called  to  the  very  dangetous 

Eraoticc  of  running  tank  engines  with  the  coa!- 
unkois  in  front:  it  is  entirely  due  to  it  that  the 
driver  and  Hremau  tost  their  lives  npoD  this 
Odcasion,  and  many  others  have,  in  post  years,  beeo 
killed  from  the  same  canse. 

The  accident  seems  to  have  been  the  result  of  a 

number  of  preventible  errors,    which,   it  is  to   be 

' — led,  the  directors  bt  the  (treat  Eastern  Itatlway 

I  do  their  beat  to  preveut  i»  future  bofoto  any 

furtber  accident  happens. 

Clement  B.  Strettan. 
Saie-Cohurg- street,  Leicester,  Oct.  15lh. 

ASJDSTMBNT  OF  UIAROBS. 

[19339.]—!  VKHTiniE  to  suggest  to  your  readers 
ndcontnbators  on  this  subject  that  the  appear- 
Qce  of  the  reQection,  central  or  otherwise,  on  the 
at,  or  its  shape,  is  unimportant  if  tbe  flit  is  large 
nough  to  i«eive  all  the  cone  of  hght  from  the 

Tbe  essential  points  in  the  adjustment  of  New- 
inian  reflectors  appear  to  be  the  following  ; — 
1.  That  the  large  mirror  shaU  be  so  adjusted  in 


the  eyetube  not  biding  psiallel  with  the  axie  of  the 
reflected  none  of  light. 
^Southampton,  Oct.  10.  T.  JL.  Skeltoa. 

[19310.]  — If  "Faugul"  looks  again  at 
my  dia)iram,  1919.i,  p.  40,  which  is  simplT 
a  drawing  of  section  of  Sat  and  coiu  <J 
rays,  full  size,  when  in  adjustment,  tb* 
diameter  of  tbe  cone  being  2iu.  at  9iii.  from 
focus,  I  think  he  will  see  that  ke  hai  ooi- 
■iderably  underrated  the  eccentricity  ot  the  flat 
In  this  case,  which  is  ISiu.  mirror  witii  4ft.  6in, 
focus,  which  I  drew  short  to  show  the  diOenaiM 
more  clearly,  B  C  measures  l}in.,  and  C  J 
9-l6in.  :  diiftrence  6-16iB.    A! 

at  right  angles  to  tbe  axis  of  c 

and   from  A  fa   same  axis  prodncea,    i)ui.,  us 
dilferenee,  wbich  is  tba  eccentricity  of  the  flat,  ii 


drawn  from  B 


Thedi 


r  ot  a 


1  the  signslmi 


■  slot." 


ni^nalmia  at  the  gas-factory  junction 
iiwend  his  sigDali  for  the  second  train  without 
having  amired  hiauelt  that  the  block  signal  for 
t!u  triuB  had  been  accepted,  and  we  ate  intoTBisd 
in  the  report  that  he"  deserves  very  severe  cen- 


^erfeetly  imcomprehensibie.  When  the  train  had 
■topped  w«  have  it  in  evidence  that  these  lour  men 
•11  tau-  that  tbe  eigaals  bad  not  been  put  "  on  "  to 
protect  their  train,  and  yet  not  ono  of  them  took 
the  trouhle  to  call  the  signEilman's  attention  to  thii 
enor ;  the  rear-guard,  who  should  have  gone  hack 
«t  'jocv  with  band  signals  to  protect  his  train,  as 
reqaireil  by  the  company's  rules,  neglected  his 
-> —  -nd  actually  walked  towards  tbe  engine  to 
>  catue  ot  tbe  stoppage,  thus  committing 
llitttioraofreqoeiitly  made,  and  to  which  I  re- 
■Itmi  ia  my  letter  on  tbe  block  system,  p.  OS. 

Ib  tba  diivn's  e*ideDC«   a   feiy  Strang  fact 
«4fB«a  to  liahL   Tba  ttaiawailtopped  against  full 
^■■aa-  luUi  diiw  and  flmDMt  »tt  the  engine 
n  iDd  tb«  Miwaliig-Ievcr  loll  over" 


fndtb 


•■vilkit 


WIeIq  tb««aci«e;  what  would  there  bava  been 
4«  jcmat  it  man  rtailiug  oB  of  itself  ? 
nk  AiaM  b»  a  wming  navn  to  leave  angine* 

TV*  B«st  poiat  for  coMidcratian  is  the  cause  of 
tin  WwUniAMM  braka  ttopptag  the  train. 

K-xMbf  UM<UUypa)Mn  Matad  lUt  there  must 
4L«*e  bvoi  ■  ^ujr  leak.  Oaneral  Hutchinson 
li'AuU  'iM  that  tika  lakkaf*  arrMignncnl  will  allow 
'^a  small  lMk|4lagvn  wilboot  eaosiiig  the  brake 

iply 


A  (iwllaf  trda  waa   pfivided   U 
«•»•>![■  train,  thariftd   with   i'llh.  —  ,-... 
was  ran  njMitmm.uHy  (rcno  Htrattord  to  Totten- 
kan,    Willi  •Wk    fpurjioscly   in--'"*    -•  — ■■*■ 
aitAtUbt   t'l   pat  Ml   l£*  brake; 
... ^  ujsariy  ■»liauet«d 


but  bI  though 

, , ;faiDg  Tottan- 

am,     Um     brake  •bluohi     mnaiued     oS     tbe 


1  his,  thwl'in,  ebow*  tltat  a  small  leak  in  the 
••(.Mr  tralM  wa«  ivH  the  caoM  it  tba  stoppue,  and 
Jr  llhuAU-mt  Unt*  '.w.  »ll  tbe  *ir  would  ha». 
liMfi  aibMMlad  iHifura  tiia  tnin  arrived  at  BoW' 
r'«4  i  UiU  owtaiuly  w"  not  tbo  caw,  a*  after  the 
br*k>  bad  titmi  raUuKl  bjr  hmad.  tbora  was  a  coo- 
■(•WabU  iiuanUly  irfalr  l«ft,  as  tbocoIIUion  caused 
II.-  bialiM  to  ba  automaUMily  apjdlad.  Tbe  report 

"  III  Ida  aliMtua,  Uiarrfore,  at  any  othar 
Mulaiiall'ii,  It  Mans  rnaabnablo  to  suppcsa  that 
4.u«  "t  Uh  gtisi4»  mu»t  iiava  loadvarlently  moved 


its  cell  SI  to  receive  all  the  cylinder  or  column  of 
light  A  B  0  D. 

2.  That  the  flat  shall  be  large  enough,  and  be  so 

E laced,  as  to  receive  all  tbe  cune  of  redacted  light 
DET. 

3.  That  the  eyopiece-tabe  sbalt  be  parallel  to  the 
axisGHof  thereflacted  cone  of  light  EFO.  by 
nhicb  means  the  eyepiece  is  placed  at  right  angles 
witii  it,  and  is  truly  centred  upon  it  at  any  focus. 

It  is  clearly  of  no  importance  what  shipe  or 
-je  the  Hat  may  bo  in  eicosa  of  the  circular  seotiou 
ot  tbe  cone  ot  light  it  reflects,  eicept  so  far  as  its 
live  size  obstructs  light  wbich  would  reach 
lirror.  I  would  ask  tboaa  interested  in  Ibis 
■r  to  consider  it  simply  as  one  of  optical  ad- 

J lent,  irrespective  ot   the  telescope -tube,  the 

Hat,  or  Ibe  eye-tube  ;  th?ia  should  he  mode  to  con- 
form to  the  opticsl  centre  ol  the  cone  of  reflected 

The  cylindrical  column  of  light  reaching  tbe 
face  of  the  large  mirror  and  equally  surrounding 
le  axis  ol  its  refleolion  H  I,  is  of  coarse  constant 
I  ita  relation  to  the  mirror. 
A  fiat  intercepting  tbe  cone  of  reflected  linht  at 
point  coincideut  with  its  own  diameter  will  tbrow 
shadow  on  the  large  mirror  practicaUy  central ; 
1  fact,  Bccentnc  away  from  the  eyetube,  but  so 
slightly  as  to  be   imperceptible  in  adjusting,  and 


e  angle  i 


u  ot  t) 


e  of  light  to  ita 


practice  the  ordinsry  adjustments  advised  by 
the  opticians  are  very  goud,  bb  tbe  first  steps  to  a 
'---  ipproiimsta  adjuatmout,  aud  then  it  may  b« 
elcd  accurately  with  the  aid  ol  a  central  spot 
I  large  minor  and  discs  at  foch  md  of  the 
eye-tube  with  central  pin-holes,  the  eye-tube 
'  iug  thenadjoated  pirallel  to  the  centre  or  axis 
the  reflected  cone  of  light,  mentioned  above  as 
s  third  essential  point  ol  adjustment.  If,  when 
_.  adjusted,  tbe  image  or  refleoiion  ot  light  on  the 
flat  shontd  not  appear  I'ltctly  concentric  with  thp 
rircumlereoce  of  the  Rul.  what  does  it  matter.' 
Unless  indeed  any  portion  of  Ihe  cone  ot  light 
pastes  on  one  side  ot  the  flat  unceflected.  In  that 
^  the  flat  ran  readily  be  moved  by  iU  BUppotU 


of  the  caoB  u 
I  ollar  these  rema 
piactical  use  to  olhe 

mstioal  or  geometiii: 
their  teloscopes,  iha 
wbich  la  most  oaHl 


from  attiihuling  to  matbe- 
il  error,  in  the  construction  of 
;waut  of  correct  adjustment 
will  be  found  to  result  fiom 


mgthotB 
in.    Tbest 


focas  at  12iu.  from  the  focus  is  IJin,, 
C  iin.,  C  A  1  l-l(3ia.  from  B  to  axis  |i 

measures  are  not  absolutely  correct,  nut  nesr 
enough  for  practical  purposFs,  and  they  are  folly 
home  out  by  the  appearance  when  looking  throu^ 
the  eyetube  with  the  drawtnbe  removed,  at  m 
my  lost  letter,  p.  134. 

It  this  mechanical  eccentricity  affected  the 
adjustment,  it  would  throw  it  out  altogetber ;  bat 
Ihe  key  to  the  aoIntioD  ia,  that  the  optical  andes 
ou  each  side  ot  the  aiia  of  the  cone  ot  raya  beug 
equal,  it  is  all  that  it  required,  and  the  adjol- 
ment  is  therefore  perfect. 

Fordingbridge.  T.  Weatlake. 

P.S.— Without  resorting  to  matbematicat  exact- 
neaa,  the  eccentricity  of  the  flit,  with  I2in.  mimr 
and  9ft.  focus,  seems  to  be :  With  Qat  at  9in.  bxm 
focus,  1-IGin. ;  with  Sat  at  13iia.  from  tocm, 
3-32iii. :  with  flat  st  tSin.  from  focus,  iio. 
With  4ft.  Gin.  fooot  at  9in.  from  foena,  jm.— 
T.  W. 

Ba&SHBAS'S  BtI.TBBINa  PRO0E83. 

[I93I1.J-IH  answer  to  Mr.  Holmes  (19260],  I 
can  ea;  that  I  have  tried  several  modeaof  silvering, 
and  Utid  none  so  easy,  certam,  aud  economical  u 
firiuheor's.  I  never  tailed  but  once  in  producini! 
a  film,  and  that  was  the  UiBt  time  I  tried  it,  audi 
attributed  it  to  the  fact  that  I  mada  the  redudog 
solution  immediately  before  I  used  it.  It  wcnlc 
appear  that  Ihe  organic  constilucnt  [sugar)  and 
the  inorganic  conititueQia  require  some  time  to 
mutually  act  on  each  other  before  their  full  reds- 
cing  power  ia  developed.  I  triad  aeveral  dajt 
after  my  first  trial  and  failure,  and  then  I  sus- 
ceeiled,  with  exactly  the  same  solnlion.  I  should 
advite  that  the  reducing  solution  bs  mode  a  week 
before  it  ia  required. 

I  find  that  1-lUth  of  the  silver  eolution  fort 
reserve  is  not  enough  if  I  am  to  clear  up  thers- 
mainiag  9-!0th.  of  the  sQver  solution  witfi  tbeam- 
monia,  till  I  cannot  see  any  precipitate,  when  I  bold 
op  Ihe  glass  veuel  to  the  light  and  look  thronghit 
I,  therefore,  reserve  now  l-fith.  and  only  clear  oB 
the  solution  till  I  can  see  the  bottom  of  the  vcitel 
from  tbe  top.  Until  I  adopted  this  plan  I  had  to 
mix  Botne  freah  silver  solution  each  time. 

I  hope  some  of  our  chemical  friends  will  help  n.', 
OS  Mr.  Holmes  suggeala.  by  teltiugusthechsmisbf 
ol  tbe  various  steps  in  the  process,  and  the  reasoiii 
for  all.  S.  A.  Waesell. 

Addenbrook  Villa,  Lavo-lone,  Stourbridge. 

[19342.1— It  may  he  well  to  direct  tbe  attentioo 
at  Ihoee  who  use  this  process  to  tba  fact  Ibat  Us 
digestion  of  silver  oxide  with  ammonia  for  lOnK 
hours  prodncea  a  most  violently  explosive  ful- 
minate.— !See  account  of  an  accident  oocurrin^ 
from  this  came  in  a,  recent  number  ot  the  SeieHtifit 


Belfast. 


J.  Brown. 


HBOIC&L    BBPLZBS. 

[19313.]— Ebvtheiu  (45007).— " Anxious"  will 
robably  cure  hln  son's  complaint  by  giving  him 
3ur  drops  of  "  Fowler's  aolutiou,"  iu  water,  after 
breakfast  aud  after  dinner. 

Two  drichms  of  "  Fowler's  solution  "  shonid  be 
got  from  a  druggist,  and  tbe  dose  carefully 
adjusted. 

If  the  boy  is  made  at  all  sick  by  the  medicine. 
atop  it  for  a  day  o-  ' —    -   -'   " — 


If  the  < 
?,  Grafton-5' 


James  Edmoiids,  U.B., 


AMATEUB  PIANOFOBTE-MAKINQ. 

[193H.]-AGOon  deal  has  been  aaid  about  the 
toUy  of  attempting  to  teach  amateurs  how  to  make 
anch  a  oomjiUcated  piece  o[  workmanship  as  a 
piano.  I  thmk  soma  of  these  critics  would  be 
rather  takm  by  surprise,  as  I  ooufess  I  have  been 
myaelf,  if  they  had  an  oppottuuity  ot  inspecting 
tome  genuine  amttent  work,  and  of  heaiing  the 


II,  ISCl. 
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I  the  toQS  from  iniDe  o(  theie  "  home- 
itrnments.  It  mu/  ba  thonRht  that  [  am 
1.  uid  too  maoh  diBpoaed  to  mftlce  liberal 
for  detacti.  How  tar  tbi>  luipician  is 
is  fdUoviaic  notiDa  from  lait  week's 
QiuMty  (JoaWe  will  ahow  : — "  This  ex- 
Mr.  Miuni  iafinito  credit,  both  in  the 
ihip  he  hu  tnmoil  out  nod  the  qiialit;  of 
IS  produced.  The.  inetromeat  la  of  fall 
t  leveD  octaves.  It  bu  u\  iron  back  and 
■oimdiDg- board.  The  tone  is  full  and 
d  L9  eqaal  id  chniaoter  throughout  the 


ba  neoeuary  to  etate  that  the  absve  woi 
flnt  attempt  of  an  amateur  whose  dai!; 
ruas  far  removed  from  piano -mikiog  as 
SH  well  could  be,  aud  whou  sole  direc- 

I,  taken  from  theas  pagaa.  I  do  not 
inderrate  the  diiHcultiea  that  amateais 
to  OTercome  before  thej  can  be  equally 
.  (indeed,  to  tell  tbo  truth,  1  feel  rather 
J  take  the  opposite  course,  (or  thara  is  nn 

{sod  iCDJiy  who  have  already  ptauDed  a 
iploymenl  for  tlio  ling  winter  eieningi, 

haa  iccompbgbu[|,  aud  to  urge  them  not 
eoiil;  diacouraged. 

W.  H.  D&visB. 

TKLE  TO  J0INBB9  AND  OTHBSS. 

I — The  (ollowlug  may  not  he  new  to 
ogh  it  may  to  others.  If  you  have  a  vary 
ina,  with  searaely  any  "  (crip  "  in  it,  apply 
ucholflaur-Bmery  with  the  oil;  theetfect 
msginal.  A  bird  useless  atone  beeon 
aa  a  piec^  rj(  the  boat  Turkey  :  in  fact, 
say  be  made  o(  a  piece  of  stout  aheet 
Collodion. 


EFLIES  TOJJUEEIES. 

I  Ihtir  OMHWi,  OHTtipoHdtriti  art  tt- 
rifMHtHf  CD  oHntton,  in  f<uA  inttanet, 
Hd  Bu>ii4*r  sf  'A»  ^utrg  askid. 

]— HffimorrholilB.  —  I  have  nafortu- 
id  Bome  eijieriuoCB  of  the  diicomfort 
jm  bumorrhoid*,  but  the  best  remedy,  one 
readily  abtiLin>:d  at  every  reap-ictable 
I,  ia—"  Nut-f;nll  and  Opium  Oiutmeot," 
muywortba  aud  upwards.  If  the  blood  ia 
by  iBTsajianlla  or  quinine,  ths  cure  will 
apid  ;  and  ahould  anyone  be  liable  to  re- 
itCaclis  after  much  walking,  he  ibould 
y  rub  the  parts  adjacent  with  good  soap 
ill  prevent  cbaSuK,  If  any  of  yi — 
ill  mate  a  good  trial  of  the  aliovB,  I 
-relief,  and  I  wo 


— HoUow    abaft.— Rmkins'i 
lal  atreugth  of  hollow  shatti  ia 


=  internal 

=  moduluB  of  rupture  of  material. 
b  know  the  tbIuo  of  /  for  Whitworth' 
ipresied  steel ;  but  for  illustration,  I  will 

■'",0001b.  per  sq.  incb,  which 


farw 


„  lai).'  -  (U) ' 


M  of  /  are  for  wronght  iron  SO.OOOlb. 
„  fur  cast  iron  2T,T0()lb. 

luting  those  values  for  the  30,U0alb.  in  tl 


]— PaintlDB  Decks. —I  do  not  know  of 
;  that  will  slund  In^iiig  walked  upon  ;  but 
en  a  material  calkd  carlicena,  I  thiak, 
la  decks  of  small  iauuabes,  with  auooeu. 
t  witb  cemeot  and  narrow  strips  ol 
eted  round  tbe  edges  to  the  deck,  so  as  tc 
riying.  Tlio  mnterial  is  sold  aa  a  floor- 
1 1  believe  it  to  bo  a  eompound  of  india' 
id  powdered  cork. — Gi 


)— Soatb  Africa.— If  you  could  get  in- 
ns, fou  would  probabW-  Oud  plenty  of 
■nL  A  triead  wmt  there  about  three 
>,  and  waa  doing   well  ai  suT^or;  bat 


me  disease  attacked  his  eyes,  aud  ha  was  foreed 
'  give  up  his  appointmeut.— Gi.aTTON. 
[41214.]— ArimD0liiK  Flano  forte  UCnsic  for 
Full  Band  or  Oroheatra.— I  regret  that  I  know 
nothing  aboQt  music ;  but  if  "  C.  A.  £."  can  beg, 
borrow,  or  steal  Vobi.  XX.  and  XX[.  of  tbe 
Ekulisu  Mecjianio,  he  will  Snd  'here  a  series  of 
papers,  commeucing  on  p.  570,  Vol.  XX.,  under 
the  heading,  "The  Amateur  Bandmastsr;  or, 
Hints  on  Artonging  aud  Scoring  for  Various  In- 
itmments."  wbich  contains  praciBsly  the  inlorma- 
lon  which  I  believe  he  wants.— Ulitto::. 

(44M3.]— Paper  BonrU.— I  am  sorry  this  query 
las  got  into  tbe  U.U  column,  I  ahould  like  to  aee 
jn  answer  from  some  oue  who  is  practically 
acquainted  witb  the  industry.  In  the  mean  time, 
it  seems  most  probable  that  the  bowla  are  not 
turned  at  all,  uuleas,  perhaps,  at  their  edges.  A 
of  polished  mEtaldiaOi  would  leavo  the  papior- 
he  with  a  good  surlace.  To  turn  the  edges  I 
would  me  eitlier  a  drmer  chisel  or  a  woodturner's 
chisel  with  a  very  thin  edge,  used  like  a  knife.- 

Gl.iTTOH. 

ip  under  the  amber  to  keep 
while  in  the  Uthe  :  it  is  then  less  brittle,     uu  aai 
urn  it  too  Buddonly,  or  it  will  crack.    Sorry  I 
unot  help  you  with  regard  to  tools.- Oiattom. 
[44339.]  —  UeaaorliiK    Wind    from    Fan- 
Blower.— Tbe  best  method  will  be  to  u>e  aa  ane- 
itor,  CODVenieut  forms  of  which  are  to  bo  had 
at  phitosophicil  instrument  maksn.    The  sioiplssc, 
perhaps,  would  ba  to  use   a  beat  U   tube  partly 

face  the  current  of  air.    The  relative  heights  ol  the 
would  afford  a  tough  asti- 


kms ' '  can  get 
given  time.  If  "Tomkins"  likes  to  try  this 
method,  and  will  give  diameter  ol  blast- pipe,  I  will 
give  fuller  details,— (it»Tro v. 

[413SS.] -Sallcrllo  Acid.  —  There  is  another 
preparation  which  has  lately  hsen  muoh  pu&ed — 
Gladaline;  but  whethei  batter  or  worsa  thin 
salicylic  add,  I  cannot  aay.-Gi.iTTOS'. 

[41372.]- How  to  Olaan  Chamois  Leather. 
— Alter  washing,   stret^b   on   a  fram*  to  dry.— 

GtiTTOH. 

[44463.]— OhlOTlde  of  Zinc  Battery.-  There 
is  a  cell- the  Orenet— which  is  similar  lu  couitruc- 
tioQ  to  the  Leclanchc  aell,  but  charged  with  a 
solution  of  chloride  of  sodiom  or  common  fslt, 
instead  of  with  a  solutinn  of  silammOHiio.  The 
CI  combines  with  the  Zn  to  form  ZnCI,.  Is  this 
what  ia  meant  t— Guttox. 

[4445T.J—OnttlnK  Diamonds. —Iran,  not  steel, 
charged  with  diamoud- powder,  is  used  for  aliciag. 
I  do  not  know  of  a  lapidary's  toolshop,  but  doubt- 
less there  are  snch.-Qunox. 

[41460.]— Boaema,- If  "T.  W.  W."  would 
kindly  give  particulars  of  bis  vapour-bath  in  the 
calamus  of  this  journal,  it  would  moit  probably 
benedt  many  othur  of  its  readers,  bsiides  "  A.  O. 
3  ,"  as  a  surgeou  to  a  Loudon  hospital  for  the 
sktu,  writing  in  the  Vaili/  yrtca  of  September 
ilaA  last,  pige  8,  estimates  the  present  number  of 
aufferert  frnm  akin-diseases  in  Great  Britain  to  be 
2.^0,000:  and  he  states,  "for  every  person  who 
has  a  dry  skin   the  vapour-bath  i«  not  Daly  a 


anginoparfocl,  tbe  quantity  used  wonld 
cubic  feet  per  minate,  where  H  =  indicated  horse- 
power, S  ^  number  of  atrokes  under  fall  pres. 
sure  of  water  par  minute,  P  =  pressure  per 
aqaare  inch.     Id  your  case  the  formula  heoomea 

?l.t.-         ,  but  no  engine  Is  perfect.     Snp 
atrokei  per  mio. 

pose  its  efiliiiaacy  ia  -6,  then  cub.  feet  of  waterper 
mia.  -  l-ee  tiraoa  the  above  qnanUty  =  ^?i5.. 

GtiTTOS. 

[441C1.]— Chloride  of  ZLnn  Battery.  —  See 
reply  to  1M55.— ULirros. 

[4451T,]— Scrap-Book. — Fhitographs  are  best 
mounted  witb  pasta  made  with  starch  instead  of 
flour.  Pencil  drawings  may  bs  flied  by  floatiag 
on  skim-milk  until  well  watted,  or  by  brushing 
with  thin  isingtasB  size.- Olaiton'. 

[44331,1— Sleatrio  Contaat.— In  compliance 
"  Old  Suhieriher's"  request,  I  send  rough  akeheh 
of  my  arragngement,  at  the  same  time  apologising 
tor  the  delay.  A  is  a  brass  disc,  mounted  ou  thi, 
Bscap^-wheei  arbor  of  my  regalator.  Between  the 
dial  and  front  nlate  B  is  a  platLUiim  point,  Qrmly 
aoldersd  into  the  edge  of  A.  C  ia  a  piaoe  ot  sheet 
platinum  soldered  to  theend  of  a  thin  flit  St  selspring. 
D  acts  as  a  steadying  apring.  £  ia  an  ivory  block  ; 
one  wir»ii  JolDed  to  tbe  left-hand  end  ot  C,  the 
other  wire  iaOied  to  the  mcremsnt.  The  disigram 


ihowi  tbe  working  of  the  contact,  which  I  thinki< 
all  right  after  all,  for,  upon  eiaminiag  tbe  gather- 
ing pallets  of  my  secondary  clock,  I  fonod  a  fault 


which  undoubtedly  catiseJ  the  losa  of  time  com' 
plained  of.  I  have  the  clock  Gied  in  the  open  air. 
and  is  working    splendidly    with  four  Laclanah<^ 

Cells,-S.  B.  McCl-RLLlH.  , 

[4t5.iS.]— OlvU  Service  Health  Cert Ifloate, 
CD.a.)— "  Bristol  "  would  hove  to  be  eiamined  by 
hia  own  doctor,  who  woairi  aoanor  qaeationa  aeni 
him  by  the  Civil  Service  Comtoissiouars  respecting 
the  health  of  the  candidate,  and  ha  would  alao  be 
aaked  to  state  whether  heeonaidercd  the  candidate 
suitable,  from  a  medical  point  ot  view,  for  an  ap- 
pointment in  a  public  department.  The  oandidato 
would  bavo  to  state  thenatorsof  any  diseases  from 
which  he  had  ever  suffered  ;  whether  he  was 
subject  to  blood  -  BjHtting ;  and  alao  whether  any 
memhera  of  his  family  were  consumptive  orinaaus. 
From  this  iutormatioi  the  commissioners  would 
determine  whether  the  candidate  abould  be  ad- 
mitted to  the  aervice.  It  will  probably  be  a  loDf^ 
time  before  another  examination  for  Custom*  out- 
port  clerks  takes  plane.— C.  S.  Colon. 

r44S7U.]—  BlKhteen-Toit  ArmitronK  Onn 
(tJ.a-}- The  gun  yon  eaw  at  Shoeburyu ess  last 

;ear  was  not  a  new  Armstrong  gun  :  it  was  one  ot 
be  ordinary  breach -loading  guns.  Tbe  new  gun 
we  make  is  a  wire  gun,  10  Wi  ■      ■■     ■  ■"      - 

sorry  I  cannot  give  a  sketch,  as 
— Elswick. 

[4*603.]— aorewB,Twln(U,a.)— Ton  must  have 
two  engines  to  work  twin  screws  eSectivaly  :  one 
screw  on  each  side  of  the  rudder.  One  sore  wturmi 
rlRbtaud  the  other  left.  Yoa  can  turn  the  TeMel 
quicker  by  having  two  screwH. — EIlbwicc, 

[14C03  ]— Screw- — In  some  steam  pinnaces  I 
saw  at  Portsmouth  the  acrews  were  right  and  left- 
handed,  and,  therefore,  ran  in  opposite  directions. 
Olherwisn,  every  time  the  stem  lifted  tbe  boat 
would  slew  nnmd.— Olittos, 

[44011.]— KatropolitanLoQOB.-Thepipes  lead 
ti  ejectors  for  producing  vacuum  for  brake  service. 
— aiiTTOS. 

[4161 1.1 -Metropolitan  Loooa.  (IT.Q.)— The 

Sipes  "Mot "  asks    about    are    taouum- ejectors, 
ir  working  the  vocuum-brakos,  which  are  fltled 
to  this  oompan} 'a  rolling  stock,— Gums  ToiE. 
[44(122.]— Uachlne  to  Extraot  _  Iron   from 


3t  allowed. 


and  can  make  all  you 
mistake  in  saying  electro,  Instead  of  permanent, 
magnets,  as  j;oumakouo  allaiiou  to  wire  oc  bil- 
tery  ? — doea  lin.  rod  mean  bar  magnets  lin.  diame- 
ter? A  rude  aketoh  of  magnets  ou  shaft  would 
greatly  assist  me :  all  the  reat  is  quite  plain. — OxE 

[41C34.]— SemovinB  lok-H tain e.- Ope  of  the 


prucesses  is  lo  itnmeiafi  I. 
uiKi  >  weak  solntioD  ot  Holme%  ui>juo  ^.^.m-..^ — ...~ 
Ink  is  effectually  removed,  the   linen  uuiujored, 
and  nothing  poisonous  in  the  liquid. — WiHEiKa- 

[H635.]— Boiler.- In  reply  to  this  query  I 
thmk  there  is  soma  misnuderstanding.  "bun- 
light,"  iu  hia  reply,  gives  nine  circular  inches  on 
theiriston  to  require  one  aquare  fool  of  tiregrata 
aorfaoe  (a  rule  tluit  I  work  to  myself).  Sow,  ia  a 
cjlindor  ajin.  in  diameter,  there  are  140G25 
circular  inctiea  in  area;  tbia  aum  divided  bynias 
wooldgiveratheroverli  times:  but,  to  have  ample 
room,  say  Ij ;  this,  then,  would  retjuire  \\  sq.  feat 
of  grate  anrfaoa.  To  get  this  amount  we  ahould 
want  aflreboK  ISio,  diameter,  which  would  give 
25l'4  square  inches  in  area,  au'l  tbia  divided  by 
144  (the  number  of  aq.  inehes  per  foot)  would  give 
l-"6  aqusre  foot,  tho  required  eixe  of  firebox. 
"  Sunbght "  gives  Hia.  for  diameter  of  the  hreboi, 
which  would  only  be  a  little  over  one  square  foot. 
Perhaps  he  would  kiudly  go  over  the  flguras  again, 
for  I  cannot  see  how  he  makes  1d3  938  square 
inches  equal  to  1]  square  feet,  tor  153'9;it  aquare 
incheadiridedby  144,  equals  I'069  square  feet  ad 
"Amateur"  mak««it. — Mbtbob. 
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"  Izion  "  oliu  o(  O.  W.  bnnd-gan^  rmgiani  : — 
nlinden  (iniida),  IGJin.  b;  ISiu. ;  dnnsg-irbMl*, 
Tit.  diAm. ;  131  tabes,  Sin.  diun.,  npnamtiiig  732 
■qnus  laet  ot  bsatiDj; -surface ;  hMong-nirfMie  of 
SrB-bai,  DT  sqa&re  fset;  gnts-uea,  13-4  iqaftra 
feet;  widght  ot  engine  emptf,  23  torn. — OumB 
Yoke. 

[i467T.]— Dr&wliiK  Saps  to  Sokle— The 
■impleit  w&T  ii  to  get  a  panUigrapb,  and  lat  it  to 
the  Kqnind  Made,  to  be  obtained  bj  meani  ot  an 
ocdinaiy 'role.  Tba  qneiiit  doea  not  uy  nhat 
Hale  he  hu  diawn  his  mape  to,  and  jet  atka  the 
timpleat  iraj  to  drav  them  to  a  *oa]e  of  Gin.  to.  a 
mile,  &s.— Nun.  Dor. 

[44686.]— Even  Temperature. —It  IB  eitremflt; 
doubtful  whether  pitch  csu  be  kept  at  an  even 
tempentniB  by  maana  ot  ■(«»□,  uuleu  it  ia  con- 
etantlf  stirred.  It  might  bo  done  in  uairov  resaela, 
with  ateaiQ  alt  rautid,  except  at  the  top ;  au 
otdinarjoopporful  o(  it  would liaTB  too  moob  body. 

— NtRtllOH. 

.  [44692.]— SnbBtltoto  for  Olasa.— The  only 
thmg  that  auBgeeta  itself  to  ma  ii  the  beet  whita 
gdatine.— C.  H.  * 

[44703.] —Oharooal  Sifting,- If  ground  One 
could  be  uaed,  Tary  likslj,  by  flrawoik  makera 
and  by  foundeis.— S.  B,. 

[4471G.]— Oonsa  In  Franab  Ilmepleoaa.— To 
Npl;  folly  to  thia  qosttioa  would  ocoupy  a  p^e  of 
the  MicHUfia.  I  will,  therefore,  render  a  tew 
remacka  which  I  hope  may  prove  to  ha  uaetnl.  In 
the  flnt  plaocs  the  aiia  of  wire  ii  aaleotad  whioh  will 
produce  the  "pitch"  or  "depth"  of  tone  re- 
quired, which  la  weordiag  to  the  length  ot  the 
ocma  when  eompletad,  and  may  be  aaoartaioed  by 
niaL  Hm  mm  form  of  looh  gonga  repraMDt 
■boat  two-and-a-haU  eoUs,  «ay  thraa  ia  eoma 
inataaoM.  The  oonrolutiona  ot  gongs  are  formed 
by  meana  ot  a  "lathe-haad"  m  order  that  the 
grain  of  the  wire  ia  the  ^odootion  ot  iti  coils 
ahall  be  unbroken  in  Ita  whole  length.  When 
id  quite  blight  and  flat,  the  stem-aid  of 
"  -'-anld  befitted TerjtifbUylotoita 
tachea  it  to   the  required 

■■mi.  .» !!■■  vuou  to  be  blued,  whii^  producea 
the  dear  tone.  Such  U  effected  by  placing  it  upon 
braaa  Sling*  or  ooarae  aokerj  contained  in.  a  amall 
thorel  or  pan,  and  holding  auch  over  a  clear  Are, 
and  wb«D  blue,  removed  utarebom  and  allowed  to 
cool  gradnally.  When  cold  it  should  be  aoft- 
aolderad,  vaty  aoUdly,  into  the  brass  blook,  by 
whioh  it  hu  to  be  seouisd  to  ita  fixture.  It  must 
be  bcma  ia  mind  that  any  bending  ot  the  soag 
attar  such  fixing  will  destroy  the  tone  of  it.  The 
depth  of  tone  is  renlated  by  the  sin  ot  wire  of 
which  it  ia  composed.  The  deeper  tone*  are  pro- 
duced by  large  wire  being  used,  whioh  can  oiuj  be 
applied  to  clocks  which  hare  snffieinit  mainapiing 
power  to  carry  a  hammer  of  aufBdent  wdght  to 
''hiing  out"  the  tone.— Sxcosua'  Pkacticui 
Waiohiuxeb, 

[44727.1  —  SynehronlalDs  Cloak*.  —  Many 
attempta  nave  been  made  to  synchronise  ot  ooiract 
docks  by  electric  onttent.  SeTcnil  aystems  are  in 
DM  in  I^mdon,  Edinburgh,  and  othFT  towns,  where 
Dorreet  time  is  a  aecoaai^.  All  that  I  am 
acquaintad  with  use  an  hourly  cunant.  Hr.  Alex. 
Bain  invented  a  plan  toraetting  the  hands  of  docks 
to  corveot  time  about  40  years  ago :  this  plan  is 
shown  in  Fig.  1.    Behind  the  dial  of  the  doek  to 


^.  Barraud  and ,  .    , 

been  applied  to  a  large  number  ot  olooks 

City  of  London  and  euewheie.  Hourly  ourrentt 
are  also  used  in  this  system.  Tha  armatare  of  the 
electro- magnet  has  two  pint  attached  to  it,  «bich 
act  in  slots  cut  in  two  levers.  On  the  ends  ot  thes< 
two  levers  are  two  stout  pins  which  come  through 
the  dial,  and  whan  the  armature  ia  attracted  bj 
the  eleotto- magnet  at  the  hour,  it  draws  the  encu 
of  the  levers  carrying  the  pins  together,  grasping 
the  minute.Jiand  and  sattiu  it  back  or  forward  at 
the  caae  may  ba.  A  pair  of  scissors  will  aerve  to 
give  an  idea  ct  this  method.  Another  Bystem  ia  in 
use  by  Lund  and  Blochlev,  of  Pall  Mall.  In  thia 
a  weigbtcd  lever  is  raised  during  the  hour  by  the 
clock  itaeU.  This  is  left  upon  a  catch  nhortly  be- 
fore the  hour,  and  to  this  catch  is  attached  the 
armalura.  When  the  armature  is  attracted  br  the 
hourly  corrent,  the  oatch  is  withdrawn  and  allowi 
thelever  to  fall  with  a  force  depending  upon  iU 
own  weisbt.  The  settiug  ia  effected  by  a  V  on  the 
lever  and  a  pin  on  the  nuDuts-vheel  in  exactly  the 
same  way  as  Bain's  system  ;  but  the  action  bein« 
ao  dose  to  the  centre. '*■  ~ 
the    hand. 

nothing  to  do  witb  supplying  Uiis  extra  lorce,  au 
that  is  required  of  it  being  aimply  to  release  the 
catch,  so  that  tha  lever  may  fall,  the  dock  thus 
suppling  its  own  oorrectiiig-tonia.  Thia  ia  a  very 
ingenious  devioe,  but  is  neceesorily  aomewbat  com- 
phimted.  Heaars.  Utohie  and  Sou,  ol  Edinburgh, 
are  the  patentees  of  another  system  which  differs 
entirdy  from  thoae  praviouslj  daaorlbed.  Id  this 
the  handa  are  not  intarterad  with ;  the  plan 
adopted  ia  to  rive  tha  olook  a  aUght  gaining  rate, 
and  at  eeeh  hour  to  atop  it  aa  mush  as  it  has 
gdned  Btnea  tho  last  hourly  eurrent  set  it  right 
Tlie  hands  miv,  theiafore,  be  firmly  attached  tL 
the  works,  thna  doing  away  with  a  tonioe  ol  failure 
in  the  other  method! ;  for  In  them  the  hands  mnst 
be  left  somewhat  looae,  orprobably  the  current  would 


form,  which  was  describi>d  by  Mr,  F.  J.  Ritchie,  in 
a  paper  read  before  the  Royal  ScotUsh  Society  of 
Arts  as  follows.  The  clock  to  be  corrected  is 
caused  to  gain  slightly,  or  rather  is  regnlat«d  not 
to  lose  time,  the  amount  of  gaining  rate  is  im- 
materialj  and  may  ba  ona  second  in  a  week  or 
forty  mmutes.  liieminute-haud  will,  therefore, 
arrive  at  the  hour,  lees  oc  mors,  too  early,  and  our 
aim  ia  to  atmt  its  progress  to  that  aiient.  The 
electro-magnet  A  is  excited  16  teconda  before  the 
hour  byacurisut  from  the  normal  clock,  and  by 


attractioi 


iture  B  acting  on  Ibe  fulcrum 

luld  raise  the  lever  D.  with  the  atop- 

with  the  'scape- 


he  corrected,  an  electro -magnet  woa  placed;  the 
armature  of  the  magnet  carried  a  rod  which  cams 
through  the  dial-plate,  and  to  ita  end  was  attached 
a  V-piece  about  the  centre  ol  the  figure  XII.  A 
pin  projected  backward  from  the  muiute-hand,  so 
placed  as  to  clear  the  arms  ot  the  V  when  the 
armature  was  at  rest.  At  the  last  second  of  the 
hour  tha  Electrical  circuit  was  made  by  the  standard 
olock,  automatically  closing  a  pair  of  contact 
— 1"~«;  thodectro-magnetattractedthearmatora 


pin  at  its  extremity,  into 

wheel,  thereby  arnwting  iw  muLiun  uuiii  toe  cesua- 
tion  ol  tha  current.  A  diac  M.  carried  by  the 
whed  to  which  the  minute-hand  is  attached,  here 
performa  a  moat  important  part  iu  the  arrange- 
ment, aa  by  it  the  *scape- wheel  detent  ia 
prevented  getting  into  contact  with  ita  teeth, 
until  the  minute-hand  arrives  at  the  60th 
minute  ot  the  dial,  when  a  notch  in  tha  periphery 
of  the  disc  corresponding  to  that  miaate  allowa  the 
lever  E  to  pus,  and  with  it  tha  other  arm  D 

wheel  and  arresti  ita  progress.     Immediately  the 

^   current  is  cat  oS  bj  the  normd  clock  the  magnet 

.    ceases  to  attract  its  armature ;  tha  preponderauco 

of  the  levers  causes  th^m  to  fail  oat  ot  action,  and 

the  clock  is  started  to  go  on  tor  aoothec  hour. 


but  I  will  tall  yon  how  to  make 
vamisi.    Asaeming  that  yoor  a 

the  flat,  then  you   can  easily  n 

vernier.  Firat,  take  a  piece  of  Mudboafd  that  «0I 
be  a  little  kmger  than  20°  on  the  dirUaaa  OAcMtt 
than,  with  a  pair  at  oompaales,  deecriba  an  am  oi 
card,  same  radius  as  cantie  ot  dividoaa  on  dtelt. 
Now  fasten,  with  paste  or  gum,  or  with  a  SUIe 

I  gelatins ;  fix  the  cardboard  on  to  the  innardia- 
meter  ot  dividons;  have  a  very  flue  poiuledpsB, 
and  mark  a  series  ot    ^0  dots,  axaotl^  in  aoa- 

j  tinuation  of  tha  diviaioiu  on  the  oirale  ;  than,  wiU 
a  thin  atraight-edg>,  moving  on  a  point  aama  Ad- 
ance  as  radius  at  cirde,  and  using  a  fine  mliai 

Gn,  carry  the  lines  on  exactly  tme  for  si^lm.: 
ving  done    this   traly,  thui,   with  a  pair  of 
I  i^viders,  measure  the  distance  betwean  nln*  diii- 

the  width  ot  ten  ot  the  divisions  on  the  oaidboari, 
and  at  the  place  where  ten  of  tha  diviaioiia  en  &a 
card  ore  same  width  as  nine  on  the  oirde,  mab 
two  dots,  and  with  the  compasses  deaoribe  anethat 
arc,  cutting  through  Iheae  two  dots ;  then  the 
vernier  will  be  a  good  one.  Fit  it  on  to  tha  am 
that  bos  to  carry  it,  and  adjust  it,  so  that  thetantl 
division  on  dtber  aide  cats  exactly  the  ninth  dlvi- 
sion  ot  oirde.    Number  the  castoa  Kaa  aa  tmttm 

,  0.  then  the  a,  and  10  oB  eltlMr  dde  r 
When  done,  vamiah  with  pale  oopal  ti 

',  you  will  have  a  vsruier  that  will  na 

I  and  last  a  long  timo.     Of  courae.  Hat ' 

onl*  read  to  6  ,  but  if  your  cirole  is  divided  inle 
balt-degreaa  and  yon  divide  the  vmiier  so  thsl 

I  thirty  diviaona  equal   twenty-nine  lialf  diyiwa. 

I  then  yon  can  read  to  a  minute  in  deolioaticai.  Tei 

Ceed  jostin  the  same  mannarwtth  tlie  venue 
hour-ciida.  It  you  have  a  lathe,  An.,  I  wtD 
tell  you  bow  to  make  a  dividing  tnaBhine  if  yoa 
'  would  like  to  make  one.— W.  J.  IianoansB. 

[44740.]— WatarprooAnK  Bri«k  Walla.-! 
should  not  like  to  advise  "  Doronahira  Squire  "  to 
use  tha  solution  of  paraiBn  wax  instead  of  stnaae 
until  it  has  been  more  tolly  twted  hf  time  if  ha 
does  not  object  to  stuoco,  but  iS  ha  wishaa  to  letaiB 
the  upaaranaa  at  bricks  I  should  oactainlr  naen* 
manda  trial,  as  tbs  enemas  ii  not  gaat,  and  tbs 
ibably  be  used  Jnat  w  waO  alter- 
L_  -.!.-_  M.«      T.    -aata  to  da 

, ft  ™  -     - 

n  Surref )  the  rain  b  pml 


iive^X'3 


w)  the  rain  b  pmbaUTBai 
DevMithire,  but  it  irillta 


expeot  it  iffll  do  to  for  any  la 


better  refer  to  No.  4! 
caiLSia,  "The  Watch,  Ac."  I  think  ha  willSid 
all  he  reqmres ;  if  not,  another  qn^  will  meet  iv 
attention.— SxccKoa'  PsiinncaL  WATCKium. 

[4476S.]  —  HudenlnK  BrlKbt  Btaal.-It 
"Sted"  will  sand  name  and  addreas,  I  will M^ 
him,  for  the  cost  ot  it,  a  compound  or  mixtute  loc 
coating  the  bright  sted  goods  with,  which,  athf 
being  hardened  with  it,  pmaut  a  bright  dlvary 
ippearauoe. — J.  W.  UrroUELL,  6,  Park  -  atnst, 
Eeighley. 

i  14772.1  —  Beam*  and  CHrdon.  —  Who 
[.I-O.E."  gave  GOO  tons  as  the  sate  load  1« 
your  beam,  be  simply  took  into  aeoonnt  the  shssi- 
mg-stroSB,  never  mentioning  the  enoraiona  brading 
Dioment  which  each  a  load  would  set  up.  Sm, 
the  bending  moment  in  a  beam  of  this  kind  = 


Load  X  distance  between  supports   _ 


i(  1S_ 


To  r 


s  we  have  a 


1,375  ft. -1 

metal  in  girder  No.  1  ol ^ 

12in.  =  36  sq.  in.  The  web  may  ba  nagladd. 
being  allowed  fur  shear.  The  max.  safe  abess  pv 
tq.  in.  in  wrought  iron  ia  5  toua;  ao  the  max.  ib 
bad  on  the  teDsiou  flange  ia  36  x  6  =  180  tcoa 
Then  it  we  measure  the  diatanoe  between  tfaa 
centres  ot  the  flauges,  viz.,  lOin.  or  l-33ft.,  uA 
multiply  it  by  ISO  tons.  I':i3  X  180  c=  240  lt.-Umt, 
which  is  the  moment  of  reaiatuice  of  beam  So.  1. 
la  No.  '1  we  get  a  tousioQ  Usage  3  x  14J  =  43)aq. 
in.  If  a  ^  2171  tone  as  the  Bate  load  on  the  teniioD 
aange  ;  217-5  X  1  '093tt.  (the  distanoe  between  the 
centres  of  the  fluugcs]  =  236  ft.-t(HU.  If  tbii 
moment  ot  resiatance  be  added  to  tha  moment  at 
rfBistance  of  No.  t,  236  x  240  =  476  tL-toni. 
Sow,  476  ft.-tons,  the  combined  moments  of  ra- 
it the  two  beams  must  be  =  the  bending 
J,  then,  aa  the  bending  mc- 
fiist  equation]   —   127  tons. 


Taking 


which  is  the  n 


holdi 


stop-i 
Jug  the  wheel  it  does  not  jam  the 
it  will  stop  the  pendulum,  and  tha  clock 


The  oak  had  b 


u  tor  the 


iiuent.  ^  appredablo  portion 


load.  The  breaking  lo 


!S"K 


._ .  — jk  of  the  minute- hand'  agdn^  one  or  the 
other  of  tha  angles,  and  so  brioging  the  hand 
tothaexact  hotir.    Thia  method  haalatdy  been 


start  when  the 
so  ammged  that  one  pallet  winds  the  wheel  back 
a  little  at  every  other  vibration.  The  Leclaacbii  i 
battery  is  the  best  for  these  hourly  aigaals.~A 

f!T.RHlfie»Jwici.r.    CLOCiaLLKBB. 

[41739.]— Vamlar.-I  purpose  giving  full  in- 


4T7-).]--Peed-water   Haatar.^To    "Scv- 

iT."~^n  BDch  a  case,  whsce  there  u  an  exlabng 

ight  length   of   Bxhausl-tnpa,  I   should,   tor 

cheapneas  and  simplicity,  un  aa  ordiiiarT  ofannlar 

heater,  whioh  Donld  be  well  oaniad  orainMad  hka 


lew  weeks;  [  the  present  ezhauat-pi 


Hit  (0  be 


.  81, 1881. 
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baabei  mnd  tka  f  iuM-pip»,  b«tora  tha  light 
kl  to  it,  ftn  eirioiiaik,  not  parhftpi  iritJioat 
.BwjiMaH.  Thiiisobriatad, atthaontHt 
[tiiw  tha  liabt  at  the  *Mite  inatuit  the  n* 
a  OD.    A« Tdt  writing  tiiii  lattet,  5tt.  awaj 


n  for  Uie  oomf oit  I  ciperienoe.— Aurcuos. 


fitted  into  tha  gnte  now  in  jmx  badrooin, 
whan  fitted,  can  be  filled  np  with  Mbaetoa, 
lioe  itoiie,  which  Ikgoiiim  qnite  Tsd-hot 
be  guii  lighted.  Andtbare  i«  ijiotlierUnd 
.ke  K  ihaat-inm  b&^lcet  to  St  iato  the  gnte, 
»B  b«  lifted  odC  «ad  plaoed  into  eaj  other 
(D  Rate,  uid  by  coonaotiiig  it  to  the  gu 
TDbba  tnbe,  jou  are  then  ready  to  light 
bara  bid  one  of  theaa  in  naa  for  aome  t'~  - 
I  find  yaty  Banvenimt.  II  "  H,  O' 
TCftlaa  Ui  addraa  in  6d.  colonn,  I  will  isnd 
awing  and  prioei  of  Uie  aboTe.— Job  Blui 

)7.]— Ou'bonlc  JLold  Ob>  trom  Ohalk.' 
iti  III  chalk,  il  it  conaiated  of  pme  carbonate 
tnm,  would  require  tot  exact  neottalUation 
a  of  pure  tnlphurie  acid  or  oil  of  Titriol ;  the- 
ij  o(  eommaitial  ritriol  reqoirad  will  depend 
I  atnngth  of  the  Titriol.  The  qneriit  — 
'  aeeertain  thia  b;  taking  tha  draat"  < 
L<d'a  hydiometer.  These  can  be  o' 
6d.  each.    Haiing  obt«inad  the  dend^, 

0  tablei  to  be  foimd  in  mott  chemical  booka 

eld  S3  6-lOthi  gallon*  cubonio  add  gaiat 

1  tampeiaturs  and  premura.  "One  rolnmt 
gaa  at  0°  C,  bacomei  1'003G6S  Toloma  at 
or  2T3  Tolamaa  of  any  n*  at  0' C,  beoome 
lUBua  at  I"  C,  and  275  volnmei  at  2"  C." 
tiorpa'a  "  Chmiioal  Pioblenu,"  la.  6d.,  pnb~ 
l^Uactnillan).     "" — ' 


T  with 


bald  firmly  batwaan  the  fint  three  flngen  of  the 
lift  hand.  When  the  ipring  U  all  woimd  ap,  the 
pkUat  il  lerened  to  keep  tnm  ruming  baok ;  the 
burel  il  then  loddanly  pat  over  the  apring.  2. 
Iha  lever  oxer  the  tool  li  for  boldlug  ipiingi  fall 
woond  ap  that  have  the  hook  In  the  and  of  the 
enlng,  and  not  in  the  baireL  Thiilaret  ii  old- 
fuhioned.— W.  H. 

[1t99S.]  —  KalaaprinK  Winder.  —  Fli  the 
irfnder  in  the  benoh-Tioe,  and  if  for  a  larer  or 
cerge-ipring,  let  the  eliokipring  nDdenaath  lo 
that  the  winding  atboc  will  tun  ondec  and  otit, 
to  and  from  yoa.  If  for  a  Oenera  ipiing,  let  the 
rnarea  way  foi  the  majority  of  oaiaa.  Book  the 
iimeT  0^  of  the  aeiing  on  the  arbor,  and,  it  tor  a 
LI  01  verge,  gnide  the  ipnog,  and  hold  with  the 
hand  lAuit  yoa  wind  wiA  the  right.  It  the 
'   fitted  with  a  bairal-hook,  bring  down  the 


B7. 


Oarbonlo  Acid.— Hie  aotioit  of  pore 
10  atdd  (Titiiot)  upon  pore  oaloiDm  oar- 
(chalk)  il  repmauted  by  the  aqaatioTi 
+  H^O,  =  CaSO,  +  CO.  +  OH,;  which 


■pnog  i>  fiti 

''lever,"  and  tat  it  againit ._  — .  _.  . 

Monnd-op  ipring,  wbioh  will  thereby  be  eecnrriy 
beld,  0(dlBd  up,  ready  to  ilip  to  It*  place  in  the 
tiaml.  In  flttug  a  ipriDg  in  tbil  way,  care  ihonld 
beobiemdthat  the  odled  iptingiionlyiUghtty 
IBM  in  diameter  than  the  banel,  Juit  enoaidi  to 
Irae  the  hook.  If  allowed  too  mndi  reeoO,  the 
hoi^  may  be  ■"-*-*""^  off,  or  tlia  qiring  injnrad  at 
the  rivatuig,  by  the  itrong  Jerk  it  leoeina  when 
the  hook  oatchai  in  the  bole  in  the  barrel.  With 
a  apringhavlngnohook,  the  "lever  "ia  not  Deeded. 

[44996.]— Tfthaa.— "  A  Uembar  of  the  Anti- 
Tithe  Leecne  >'  will  find  in  Hnme'i  "Hiitotrof 
SogUnd,''Vol.  1..  how  tithe  wai  first  Impoeedin 
Snglaud  by  King  Ethelwnlph  at  the  inttlgation  of 
the  olern.  '-Thi  payment  M  tithei  batoie  hia 
r«ign  bad  bean  volimtary,  and  wai  oonudered  are- 
Sinoai  obligation"  (Soothay'i  "Book  of  the 
Chnrah") ;  eea  ttatntei  at  luge,  29  Hen.  Till. 
Tithe  wai  oommntad  for  money  by  the  Ant  for  the 
Commntation  of  Tlthei  In  Ea^land  and  Walei,. 
i  and  7  WiU.  IT.,  o.    71,    97   '' '"" 

[44999.1— Belf-7aedlnr  Fonntaln.— I  regret 
toliava  to  tell  •'  0.  F.  C.  C.  O."  that  it  1>  limply 
%a  imponibitity  to  do  what  he  propoiei.    11  il 


voD  apply  the  ammoida  with  the  braih,  it  not  only 
laiiailha  grain  of  the  wood,  whioh  hat  to  ba  mbbad 
down  igMn,  bat  it  alio  ituni  the  cod  wood  vei; 
DtDch  dadai  than  the  other  paiti.  The  tighter 
yoD  make  yoni  room  oi  chamber,  the  leii  arnnoala 
j'oa  win  require  for  fnmigatlng. — Cab. 

r46006.]— Ohamloal.— With  avologlia  to  Hr. 
Allen,  I  may  teU  "W.  8.  F."  that  tha  qoaoU- 
ralenoiei  and  atomic  wdghts  of  the  melali  named 
"  '  >.  92;  didymium,96;  erbinm,  118; 
luiuuuHiii,  93;  thoiiiun,  234;  Tttriam.  61'7. 
Cariam  ii  dyad  and  tebad,  the  otheie  are  all  dyadi 
eioipt  tbonnu,  whic^  ii  tetrad.  All  thne  metali 
—  -xecjpitatad  as  hydratei  from  their  solatieae 
LmHO,  KHO  oc  NaHO.  Tbeae  mstali 
ibte  Al  moit,  bat  nraniam  ii  clearly  allied  to 

Brtek  red  ^drate,  pp.,  by  AoiHO,   and 

blank  lalphida  by  SAoii.  maa  oarbonate,  green 
rsdneing  eolnble  nlti ;  so  its  qnantivalenee,  like 
that  of  Inm,  ii  dyad  and  piendottiad,  and  its  At. 
Wt.  120.  ToaareoodDabt  aoqnainted  with  tha 
oarioni  nraayl  nitrate  and  oruyl  tulphate  of 
rormola  ViO,,  NiOt  and  TT,0„  SO,,  whiob  are  not 
iLnomaloai    oompoand),    ai    the    formaliG_NiO, 


[4S009.]— UaaeCactlan  of  Ozyssn  »ad  Oj- 
dmcan.— M.  Caillstet  liqaafiad  oxygBi  on  tha  liit 
ilay  ol  Deeaabar,  1877,  and  H.  Piclat  on  tha  Uth 
of  the  Janoary  following.     At  tha  r-— *  ■>* 

■'---"--"—  "- -  iiewnw  fii  t" 


,  yialdmg  41  parts   by  wei^t    of  I  Mlnelly  diaoovered 
i  gaa."    Ai  tha  chalk  and  vitriol  ari.'    which  lo  tar  wonld 


I  oooopiee  two  to 

iid760iiim.,  1-97  g 


idfarmof  tan,  in  which  the gM  ii, 

dealt  with  something  after  the  fsihion  ol  a 
wheal  UfUng  water.  Oenerallv  Hiey  are 
with  a  nriia  of  bladei  or  fani,  miah  work, 
■«te,into  the  large  main  pipe  tiom  the  retort*, 
per  part  of  theltan  bainr  carried  in  a  easing, 
f,aBitwen,Dothatopof  themainpipe.  Topro- 
leeoribe  each  woald  requite  a  iketdi,  whuh  1 


M.]  —  lUlseprlns  Winder.  —  1.  Tbi 
riisetewed  in  the  board- vice;  the  ontereni 
pot  in  tha  barrel  first,  bnt  the  inner  ooQ  i. 
foter  the  ptojectlne  pivot;  the  handle  ii 
«nsd  bj  the  right  band,  the  ipring  being 


liqaefaotton  the  Biewnw  fi 

lew  thoa  605  atmo-"- 

legreea  ot  oold. 


u  apparatna  wai  ni 


„_.  . be  totally  agaiart  all  nataral 

«ly  to  be  pnre,  yoa  may  use  lib.  ot  ohalk  U, '  laws.    It  he  will  look  at  the  qneatioD  again,  he 
'  vibiol,  or  9  flaid  ooncea  by  meamra,    Novi,    irill  inrely  lie  that  the  pomps  tolitt  Dp  the  volume 

,__  . , ,  1  litre  of  it  weighs,    ot  water   neoeasaiy  to  actuate   the  watsr-wbeel 

.M,  and  at  the  ania]  .  would  eiastly  absorb  the  power  givn  off  by  that 
ot  15°  (=  69'  Fahr.),  1  litre  weJghM  |  wheal,  leaving  notlung  tor  friction.  And  fartheE 
»,  01  1  cubic  toot  WBlgha  62  97  i  itill,  ue  pomp*  mtut  actually  lift  not  only  anooah 
1171b.  ueaily  ;  lo  that  the  gaa  arisinj;  I  water  to  drive  tha  watai-wheel,  but  to  aapply  the 
lb.  of  chalk  will  occupy  -4(  -i-  -117  =  ila,  \  tounta^-jat  In  any  case  It  would  be  a  total 
eubio  feet.  "  Carbonic  add  gas,"  like  all  [mpoHi^ty  ;  bnt  to  do  lo  in  viawol  the  extra 
gaaes,   within  limiti,  eipandi    I-2T3rd  of    volame  due  to  the  diichaige  ot  the  Jet,  is  making 

luniB   at  0°  C.  lor  each  degree  above  that    tha  impoenbihta  still  more  glaring,  * "--' — ' 

ratnre;    ao  that    373   oubio   inchai  at   (r    -"■     -"'-  ■ '-  - 

eome    274     oubio     Inches     at     1"     C,     28S 
8  -<-  16}  at  IG°  C,  Ac.    Full  particulan  sa 

laaaion  of  gases,  and  as  to  onemleal  aetioii       r.inm  i      m i n.ih       ttva    v.    ir  "  t.tA 

.pr™er  qSea.  are  to  ta  found  in  «i,  ^.^^ ^'^TdSS.^h^b'iith  II' wch^con^ 
on  eUd«ry.  I  teeommendyou  to  buy  g^^t^-S..  tohrsTaSSe  haaTandwith 
nti'^t'^t^Jl^^i^t!^*'  -"i  P^plTthl.  WiU  never  act  waTcAara,  or 
''.?!'.^^''°'  underrtand  my  explanation.-  p,,i.,^5;ride  is  not  so  very  expensive),  ao  throw 
It  to  your  wa«te-tnb.  For  a  uood  batli  try  tbt 
following:  Tongstate  ot  soda,  2  soruplM ;  gold- 
triohlMlde,  2  gnini;  boiUng  iratst,  lact. fluid 
use  when  odd.  lIUs  will  only  last  for  one  batot 
of  ^ntt,  say,  170  C.D.T. ;  than  make  new  bi"^ 
andsave  the  old  with  your  other  gold  waste 
WaLun  Piox,  Haywanl's  Heatb. 

JU000.1— Tonlnc  B«th.— As  it  is  imposaibU  . . 
ke  sure  ef  what  should  be  duns,  the  beet  way  by 
far  il  to  avoid  any  tinksring  with  the  toning  bath. 
**}A  to  make  a  new  one  up  at  onoe.  The  old  one 
ma;  be  easily  made  to  give  up  any  gold  held  Id 
■olutlon  by  adding  to  it  a  little  ol  the  green  sul- 
phate of  iron  oryetala,  which  will  throw  down  the 
gold  as  a  pntple  deposit, which  may  be  washed  anil 
ra'diaeoivad  in  aqoa-Tegia,  thus  again  terming 
ohlorida  of  gold.  But  don't  waile  tune  in  trying 
to  doctor  jour  bath.  Ai  to  a  formula  tor  a 
new  bath — if  you  want  parole  tonee,  uia  ehlnide 
of  gold,  I  gr^,  bailed  with  a  little  pradpitated 
ohuk  until  ueutiat,  andthenaddSOgrunaof  aeetate 
of  soda,  and  water  to  make  up  to  80s.  But  thb 
solution  must  be  24  hours  old.  Fn  arAilactural 
labjeots,  the  came  quantity  of  gold  uanbalised  ss 
duoribed,  aivl  20  gnins  ot  phosidiate  of  aoda  and 
801.  watw.  lliia  won't  keep,  mind,  and  the  printi 
tone  very  rqldlj. — fitnnjOHT. 

[46003.]  —  DarkanlnK  Oak. —  The  best  an<I 
cheHMSt  nethod  il  to  fumigate  the  work,  dthai 
batoce  it  is  fixed,  by  pladng  It  in  a  chamber  or 
room  made  airtight,  or  after  the  work  il  fixed  lu 
its  ntaoe.  by  mafing  the  room  airtight.  You  will 
reqSie  tor  a  room,  aaj,  20It.  bylfitt.  by  lift, 
about  a  quart  of  liq  ammonia  S80,  eoetlng  ^  Fat 
thb  in  a  dtih,  and  leave  it  in  the  (oan  for  twelve 
or  touiteen  hour*.  Should  tha  work  not  be  dark 
enough,  you  must  dtber  put  in  more  ammonia  or 
leave  Oa  room  oloKd  fer  a  longer  time.    Whn 


.     _  Uquefled  at  the 

__  o<  SSO  atmosphoM,  or 

9,66Slb.  on  the  squan  inoh.— SumoBT. 

[46010.1  —  Bruotinr  SmnU  Xnslne.  —To 
"  auBLlQHT."— Ton  will  only  be  able,  1  see.  to  got 
1  stroke  or  2iln.  Piston  most  be  iin.  thick,  wfth 
dthtt  a  brass  or  oast-iron  ring,  or  a  hemp  packing  ; 
piston. rod  should  be  jln.  diam.  and  4)ta.  long; 
bed-plate  14in.  by  4in. ;  motion  bars  41iD.  long  with 
inrfaoea  tin.  wide.  Quide  -  blooki  lin.  by 
tin.  Conneoting-rod  must  be  ol  the  laogth 
to  auit  the  distanoa  o(  the  maak-shaf t  from  the 
motion  bars.  Yon  do  not  aay  tha  width  ol  tha 
birs  between  tha  steam  and  raliaust  ports ;  lam 
therafore  onable  to  tell  yon  the  siie  of  valre,  Ac., 
bat  will  do  so  on  getting  siie  of  ban.  The  valve- 
box.  I  wonld  mj,  ii  very  email  for  the  sise  of 
snirine.    See  also  page  192,  Tol.  XXXQ.— Snr- 

[46013,]— XlMtrio  Zitrht  for  Worfcahop.— I 
very  mnoh  question  whsthar,  from  tha  pressut 
uvangamant  ot  your  ahop,  the  electric  litihtooald 
be  advantageoualy  applied.  In  fact,  I  think  not. 
At  any  tats,  you  tnuit  not  forget  that  the  dynamo 
maehma  would  cost  yoa  lomething  like  £160  to 
bwnwith,  and  It  would  be  quite  uselenta think  of 
making  one,  as  it  li  a  matter  raquiring  sp*^ 
knowladge.  If  you  bought  a  maobma  yon  mlAt 
naa Uie"  Swan"  lamp;  bnt  Idoubtwhe&er  inthe 
long-run  you  woold  do  much  good  vrith  it. — Sm- 


_. . .  ._:  J.  Ramibottom,  March,  '72  ;  The  Queen, 
April,  '72  ;  Blankineop,  August,  '73  ;  Euiioe,  Oe- 
toW, '74;  iEolns,  Oolober, 'SI ;  Buffalo,  March, 
'75;  Bee,  July.  '« ;  Trevilhick,  Augoat,  '63; 
Airey/ April,  '68;  Mariborough,  November,  '66; 
SiByphua,  May,  'C8 ;  LiTingatone,  May,  '68  ;  North 
WaBtero,  Augoflt,  'Ti  :  riouoer,  March,  '12  :  Sul- 
tan, Seplambet,  '61 ;  NairoomaD,  May  '66  :  Byron, 
NoTamber,  '65;  FAmont,   August, '70.— Diohkb. 

SSOli.!- L.H.W.  Hnylnee.— He»ld,  Ootobcr, 
:  Trent,  August,  1804:  Condor,  June,  1S7T; 
Oouodllai,  OstoSsr,  lS6l ;  Planst,  January,  1866 ; 
^olns,  October,  1851 ;  Airey,  March,  ISCS ;  Atlas, 
November,  1374;  Mariboroagh,  November,  1S6S; 
Livingitoaa,  M^,  1868;  Koneer,  April,  1872; 
Solbw,  Ootober,  iSSl ;  Newcomen,  Hay,  1866 : 
Ooln^bine,  Oetober,  ISfil.  Tha  following  tour,  I 
am  sorry  to  say,  I  only  know  tha  yearthey  w  " 


am  Borrj  tvBBT,  L  vuij  muvn  .«»  jo«»  mwj  ..«« 
boUt:— John  Baasbattom.  1872  ;  The  Quean, 
1872;  EHsyphui,  1868 ;  andLatoua,  1864.  Ihope 
the  above  wiU  be  ot  aedetanos  to  you.— 
ToKTuax. 

[46016.1-1..  Mid  8.W,  Bniinee.  — Herald, 
Oat, '68;  Hardwicko,  Aug.,  '73;  Trent,  Aug., 
•61;  Condof,  June.  '77;  C-onndllor,  Nov..  '61; 
Planet,  Jan.,  '66;  John  RamBbotloro,  March,  '72; 
The  Qaeen,  April,  '72;  BknkJQiop,  Aug..  '73; 
iE-ilua.  Oct.,  '61 ;  Buffaloe,  M»roh,  '75 ;  Travi- 
thick,  Aug., 'S3;  Airey,  April,  '68;  Atlai,  Nov., 
■74  ■  MttclGorougb,  Nqv.,  'iH  :  Sinyphui,  May,  '68; 
LiviuEstoBB  M»v,  "68  ;  Knrth  WaitBrn.  Aug.,  '73 ; 
Pioneer,  March,  'Ti;  Bultan,  Nov.,  '61;  Now- 
romen.  April  or  May.  '66 ;  Bjron,  Oct.  or  Nov., 
'06-  Eimoiil.  Aug., '70;  LToliimbine.  Oct.,  '61; 
J.otaaa,  April,  '.VV-Hr.vky  T,  RoimBTa. 

[46027.1- Photogmphtne  tlie  Kooa.—H  Iha 
ereidleoe  of  the  tdaeoope  be  nmovid  and  a  rMrid 
munsliloal  be  insarted  in  Us  plaoe,  or  a  UOle, 
lirther  awi^  trom  the  locus  of  tha  objeo--glass 
you  wi4  then  have   converted  your  instramsnt 
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Mti  font  and  other  oil  stoioi  from  floor  of  the  **  lathe> 


H 


4S0G3.1->Iron  Mlxtnre.—Will  Komo  reader  kindly 
10  the  be^t  caf>t  pi<-ii-im  to  iim*  to  mix  with  wrought 
atA  wh«t  proportion?  in  order  to  Nret  outings  fit  for 
IW  ?-V.  It.  R. 


[41061. 1-Fladinir  the  Moon's  Position.- 1  am 

t  a  lOM  to  know  how  to  rirul  the  position  of  the  moun 
Ith  rogaxd  to  tJia  ear:h  at  certain  given  times  to  wi'.hin 
bout  an  hour.  For  in;ttnnoe,  the  moon  iB  full  on 
iMsmberSth,  at  6h.  I.'ha.,  (lcclin^tion  at  this  time  in  22^ 
rjlarth.  To  what  pait  of  tlie  eartli's  Mirfaci*  in  she 
ppmito  at  the  time  of  full  motin  !  Again,  the  moon 
mm  the  Equator  Deo. 'mb<T  12,  between  23h.  and  24h. 
■hoaomical  time  {y<iiiticaf  Alanmac).  la  what  longi- 
ids  am  I  to  look  for  hn-  povition  when  crosaiog  tne 
IBSbor  !  There  is  not  such  a  thing  as  a  globe  to  be  got 
I  tbstown  where  I  am,  but  I  have  some  flat  polar  pro- 
I  of  the  northern  helui^phere  (outline  mapii},  and  I 
it  would  be  quite  i>oMible  t^  arrange  these  so  at 
meent  on  tbcoi  the  [x>sitton  of  the  nu)oa  with 
to  cuth's  surface  at  such  times  as  new,  fall,  -when 
g  sgnaUHTt  ice,  when  alie  id,  of  ctmne,  in  Northern 
SrilistioB.  The  moon  is  in  extreme  N.  declination  on 
ImBber  fith  at  13h.,  full  the  asme  day  at  6h.  13m. 
teVfttnipean  to  me  that  at  thin  time  riie  should  be 
Hgcsito  ladia,  but  wfafther  I  am  right  or  not  I  hare  no 
naiB  m—m  of  knowing.  Again,  X  tihould  like  to  know 
tefe is  meant  by  ** upper  and  lower"  meridi«iis.— W.  L. 
k»  llteiakse  Celo. 

[4B0SS.]~Oliemieal  and  Microscopical  Test 
f  Mlk. — Can  any  of  our  readers  tell  me  the  best  w«y 
EoDunining  adk  fabrics  (1)  microsoopicallv,  (2)  chemi- 
Of  t<— my  object  being  to  asoertain  if  there  is  any,  and  if 
bwkal amoont  of  wlniixtore  of  cotton,  wool,  or  oth*-r 
■■f  Alao,  any  information  aa  to  the  material  used  in 
i  tf  11  Mliii  of  silk,  and  the  means  of  detecting  same, 
ly  oblige— MsBCiB. 

. J— Astronomioal  Qnestion.— 'Wlllsomeonc 

gooil  enoagh  to  explain  the  lollowiog  passage,  which  I 
Bta  fimn  Croll*8  "  aimaU>  and  Time  *'  (It  refers  to 
L  I>nqraon*a  theory  of  tlie  cuvm  of  tlie  Glacial  epoch)  t 
'  OoL  Drayson  considers  that  the  i)ole  of  the  heavens 
■■ibesa  eime  round  a  point  6'  distanc  from  the  pole  of 
ft  —UniHn,  and  29^  25'  47  fram  the  pole  of  the  heavens.'* 
BHIOT  nnderrtind  the  ditferdnce  between  the  two  poles. 

MOOT.]— To  Mr.  Ijanoaater.— I  wisli  to  maVe  an 
•magnet  to  sound  a  gong  (Chinese)  of  i6in.  diam  , 
"  be  exferemel)'  obliged  if  y«fu  wdl  kindly  give  me 
J  description  of  iiiauiiet,  armature,  and  striker, 
L  iDoaa  oonvenieat  metliod  of  mounting  the  same  to 
I-  tfaa  beak,  results  from  the  gong.  I  should  mention 
will  only  be  run^  onee  a  day  ac  dinner-time,  and  I 
'  like  to  work  it  from  same  battery  (four  cells 
btf ,  small  size)  that  1  use  lor  the  electric  bells  iu 
I  konse-  If  this  battciy  i«i  too  wcuk,  please  say  most 
as  I  have  several  otlicr  kinds.— J  mo.  H.  i).. 


4aiM&J— HeatlAff  Bail  way  Carriaflres  with 
tm^mxm  ol  Soda. -Will  "  a.  a."  tt*U  me  whether  the 
iter  Is  to  have  the  acetato  of  noda  dry  or  duMolved  in 
tev  t  I  should  like  1  >  make  a  small  one  for  my  own 
ft  st  home,  and  I  suppose  tht^re  would  be  no  objection 
■ay  doing  so.  I  suppose  the  lieuter  ^hould  be  fille-i 
)w  three  ports  full,  tj  sllow  for  exp!in>iou  in  heating. 
aonld  lie  glad  of  any  otiier  liints.  — M.  A. 

'4fi06B.]— Fossils.—  How  is  it  that  Owen,  in  his 
ttelaeontology,"  says  that  thtre  are  no  barnacles  imtil 
ft  tertiary  racks,  or  that  tJi>«y  are  very  scarce  t  I  have 
them  in  abundance  in  the  Oolite,  and  1  have  uue 
Oarboniferous  Lirao't'Lonc.  What  hp<>cies  of  l£chini 
sq[aaie  spines,  also  hollow  ones  i  1  lia\'e  one  or  two 
Oolite  and  Brudtord  clay.  They  arc  not  common, 
i  Also,  wkit  species  have  long  smooth-poin'ed 
1~  I  havo  wliat  appears  to  be  a  seaweed  in  Bnul- 
■Afllay.  Are  acawecis  ever  i«iund  in  it?  I  found  a 
■BS  near  Bcttws-y-Ci>od,  N.  WalcN,*  m  shupo  and  out- 
la  anrfacc  Just  like  a  turth*,  about  uin.  by  7m.  Is  it  u 
1-at  all  T    And,  if  so.  what .'  -M.  A. 


[4B0r0.1— Soap  Frame.— Will  any  correspondent 
ease  state  the  best  mctJiod  of  constructing  above  either 
.imn  or  wood  I— Haokian. 

fdBOri.)— Bast  Anglian  Passenfrer  Bnffines. 
■Sli^t  paaeenger  engines  ^ert>  constructed  by  sharp, 
rOB.  and  Co.,  Atlas  Works,  Manchi.>Hter,  in  1346,  for 
■at  Ai^^ian  Railway.  Can  any  of  **  ours  "  give  me  any 
iiMeolars  as  to  dimonsion.s  of  these  engines  (they  were 
1  same  pattern),  I  ^ink  5ft.  tUii.  dnving-whcel  f  — jlast 


(45072.1— Peronssion  Action.— I  have  a  liarmonium 
Wi  four  rows  of  reoUs,  and  I  want  to  attach  a  percus- 
ioik  aetioB.  Can  auyum^  kindly  mfoim  me  (1)  Where 
re  th»  hammers  p^H^^o<I  ?  Are  thev  lix(>d  to  the  valve- 
f  Or,  do  they  turn  ovor  with  the  action  ?  (2) 
ths  hammers  fixed  t  >  a  frame  that  can  be  removed 
the  aotion  of  a  pi^ino  .'  {'.'>)  How  are  the  hammers 
to  the  ke>'s  f  (4)  Uow  are  they  put  in  and  oat 
C  gear  by  the  stop  ;'— Aroixo. 


[40073.]  —  Qnitar  Construction.  —  Oonld  any 
lottier-reader  give  mo  any  pnctical  advice  on  the 
bofre  subject— the  best  wood,  varnish,  &c.,  to  uae  I— 

hBTTAB. 

140074.]— Pressure  of  Screw.— I  desire  to  know 
t/w  to  aaeertain  the  pressure  of  a  screw  in  an  ordinar>' 
esUriuder's  standing  pnr<«!i  .'  'J'ite  sorew  is  2|in.  d'um  , 
isd  9ft.  long  ;  Uie  Iovera?p  is  4fc.,  by  which  the  screw  s 
otasted.  By  this  I  mean  tliii  the  pin  which  is  u!*ed  to 
am  the  screw,  is  4ft.  long.  lofotmation  on  the  subject 
rill  be  found  useful  to— O.  Fkykk,  Swansea. 

[40075.]— Annstronff*s  Combination  Lathe  — 

Eajor  Armstrong's  dojouption  of  his  improved  oom'iina- 
isnlatee  is  not  very  clear.  If  he  would  only  give  more 
stalled  drawings  I  should  be  giail  to  add  it  to  my  lathe. 
do  not  undentand  t*ie  arrangement  of  the  gearinr  on 
IHi.  6  and  7.  Bepsnito  drawinirs  of  tlie  castmgs  required 
rUh  dmiensions  for  a  6iu.  ocuttv-lathe  would  be  very 
sofDtaUe.— W.  8. 

[Haoeaandfng  ns  hivdrawinm.  Major  Armstrong  has 
naa  enfldesly  ordered  out  to  India,  so  it  is  hardly  proba- 
ile  IhsS  tbis  quenr  can  be  replied  to  for  some  little  tmie. 
-Bn.] 


L45076.]— Palpltation.—WtU  Dr.  Edmonds  kindly 
advise  me  what  to  take  or  how  to  act  t  I  am  about  5S 
years  of  age,  and  for  the  last  twenty  years  have  been  a 
total  abfttaioer.  About  seven  year;*  ai^o  I  suffered  from 
a  live  cause,  but  it  wore  off  iu  abuut  six  months.  I  liave 
now  been  more  or  less  troubled  witli  it  fur  Be\'eral 
months,  and  I  am  told  it  proeee<L(  from  indigestion  and  a 
weak  heart.  I  can  eat  very  well ;  but  sometimes,  when  I 
go  to  bed,  I  cannot  go  to  slce^  for  huurs,  nor  keep  still  in 
bed,  turning  from  side  to  »'ide.  I  take  a  good  deal  of 
out-door  exercise  ;  of  late  I  have  felt  at  times  giddy  fur  a 
moment,  and  have  to  pull  up  as  if  I  was  going  to  fall 
down.  I  do  not  like  to  have  recourse  to  patent  medicine. 
I  have  been  recommended  tonic  wine,  hop  bitters,  and 
many  other  things.  I  have  seen  Dr.  E.*s  reply  to  No. 
10306,  but  do  not  know  if  it  will  apply  tj  mine.— A  Six 
YsabbBbadkb  of  **£.BL*' 

[46077.]— Water  Tortoise.— Would  some  of  our 
readers  infonn  me  as  to  the  beat  meuss  of  keeping  alive 
and  healthy  a  water  tortoise  I  have  had  sent  me  frmn  the 
continent  ?— An  M.  D. 

[45078.7— Salicylic  Acid.-In  No.  863  it  is  stated 
that  the  French  Ooviimment  has  lately  prohibited  the 
use  of  salicylic  add  for  the  preservation  of  articles  of 
diet.  Will  Mr.  Allen  kindly  say  what  injurious  effects  it 
produces  on  the  health  T  It  is  used  in  this  countiy 
for  ih»  preservation  of  wine,  about  tfaree-qnarters  of  a 
troy  grain  being  added  to  one  impcorial  pint  of  wine. — 
Italy. 

[46079.]— Train  of  Watch.— Win  any  of  "  ours  •» 
kindly  inform  me  how  to  coleulate  the  train  of  a  watoh 
when  you  have  only  the  oentre-wheei  to  work  trom  I  I 
have  seen  several  methods,  but  they  all  seem  to  take  the 
numbcv  of  teeth  and  pinions  for  granted,  and  fiom  them 
deduce  the  numbvr  of  vibrations  of  balaocv  per  honr.  I 
can  caloulate  that  myself.  Woat  I  wish  to  do  is  to 
calculate  the  train  from  centre  or  any  other  wheel. 
Any  information  would  greatly  oblige— E.  P.  A.,  Horulo- 
gifet. 

[45060.] -Barometer  by  Henry  Andrews.— I 
have  a  barometer  bearing  the  loUowmg  name  and  ad- 
drees—*'  Henry  Andrews,  Boyston."  Can  anyone  inform 
me  If  this  is  likely  to  be  the  noted  astrologer  t  And,  did 
he  manufacture  these  articles  f  la  there  a  portimit  of 
Andrews  in  existence  t— J.  H.  W. 

[45081.)— Photographic- Can  any  oorresp<mdent 
tell  me  why,  if  a  print,  Hxed  and  toned,  is  immersed  in 
protosuiphate  of  iron,  it  is  bleached,  losing  at  toe  same 
time  its  olueish  or  reddish  tint  and  turning  grey.  And, 
what  the  clear  remainder  of  an  old  ferrous  oxalate 
dcvrloper  is,  and,  also,  the  red  precipitate  of  the  same  ? 
— W.  a.  K. 

[45C82.  ]  -Double  ObJ  ect-G-lasses.  -  To  "  Obbebio 
Vital,"  **W.  ii.  T.,"  axd  Otubhs.— In  the  ordinary 
Huygbonian  eyepiece  two  non-achromatie  couvexglasies, 
when  of  suitably-proportioned  foci,  and  placed  ac  a  cer- 
tain distance  apart,  correiit  tlio  spherical  aberrations, 
and,  tj  a  groat  degree,  the  chromatic  aberrations  as  well. 
Is  a  similar  arrangement  in  any  way  practicable  in  tlie 
objei-tr^liss.'  In  other  words,  can  two  uon .achromatic 
lentci  uf  the  same  kind  of  glass,  and  neither  ot  them  a 
cuiicave  curve,  be  so  proportioned  and  placed  as  to  act  as 
an  object-glass,  bitt  wiUi  the  spherical  and  chromutiu 
aberiationa  materially  reduced ! — Uukbt. 

[4506;).l— Qas  Regulator.— Can  any  reader  of  tlie 
En<}lish  Mkohan'ic  iufonii  me  from  personal  experienct* 
of  the  advantage  or  disadvantage  of  a  gas  legulator,  aud 
whether  the  sa^'ing  said  to  be  obtained  is  worth  the  out- 
lay, which  amounts  lor  a  tweuty-light  meter  to  about 

^l-J-h'K  WlTXKSS. 

[46084.]— Distemper.— I  want  to  mid  a  friezo  to  the 
walls  uf  a  room  now  covered  witli  a  flat  tint  in  dibtemper, 
and  pr()po<«e  to  do  so  witn  the  name  medium,  ju  two  ur 
more  nhadrs,  either  by  liaiid  ur  by  tlic  use  of  stencil 
plates.  1  Khali  bo  much  obliged  if  any  of  your  coo- 
ttibutcrs  will  kindly  iutoriu  ma  what  aio  the  materials 
ro-iuircd,  where  obtainable,  their  price,  the  bebt  kind  of 
card  or  paper  fur  tlie  stencil  pUtos,  and  any  other  hints 
on  the  piocess.  1m  therc  any  small  book  published  on  the 
subject .'— i:<VK  WiT.sKsa. 

[45085.1- L.  N.  W.  Engines. —  Thanks  to 
•*I)iome<l"  for  his  promise.  Could  he,  or  some  other 
coricspondent,  give  a  list  of  the  "Precedent"  class  of 
eogmee,  which  weic  built  the  latter  part  of  last  year  ^— 
Fortusa.j 

L45066.]— Piano  Cluery.— To  one  not  in  the  trade, 
and  not  a  competent  judge,  the  prices  of  short  iron  gioud 
pianos  and  cuttoTO  piancts  appear  dispropoitionate.  iTor 
instance,  an  e.xcrlleut  cottage  or  upjight  grand  can  be 
purchased  for  £40,  but  for  an  ordinary  shoit  iron  grand 
one  is  always  charged  £ttO.  To  me  thero  does  not  appear 
to  be  that  extra  workiuaoHhip  in  the  grand  ti  warrant 
the  100  per  cent,  extra  cost.  Where  is  the  superiority  .' 
I  should  also  like  to  know  how  it  is  that  beveral  (ierm«n 
manufacturors  (no'ably  Hugspei],  tlie  Coilard  of  the  Con- 
tiuentj  can  sell  in  the  J^nglish  market  a  short  iron  grand 
for  just  half  the  money  that  a  similar  article  by  any  of 
the  eminent  i^n^lish  makers  would  cost.  The  alight  dif- 
feronce,  if  any,  in  the  cost  of  labour  does  not  entirely 
acjouut  for  it.— Ixiom. 

[45087.]— Proctor's  Atlas.— Wliy  has  Mr.  Proctor, 
in  bis  atlas,  drawn  tlie  pivecdsional  cirnio  several  degrees 
di  taut  ir  im  the  I'ole-star  .'  Everybody  who  is  famiuor 
witli  i)receaNion  knows  that  it  is  less  than  a  half-degree 
from  it.  lie  miy  have  pxKl  rtasous  f  r  it,  but  I  protest 
against  leaving  things  in  the  dark.  Light  is  (what  we 
want.— WvoMA. 

[4506R.]— Leo  ICaJor.— When  is  this  constellation 
best  situated  for  olxterving  ?  Is  it  ever  visible  before  lo 
p.m.  .' — Cablissimo. 

[45069.]— Pulley  Dimensions.— A  vhaft  rerolvcs 
60  per  minute,  and  has  a  drum  15in.  in  diameter.  Wliat 
frize  pulley  wiU  it  need  to  turn  another  rhaft  at  ISO  rovo- 
Intions  .'  {i)  A  drum  15in.  in  diameter  makes  60  revulu- 
tinns  per  minute.  How  many  i-evolntions  will  a  pulley 
bio.  diameter  make  driven  by  the  15in.  dium  t  —  Cai*- 
aoi'M. 

[45090.]— Telephones. —  Wouli  any  of  our  able 
correspondents  kindJy  describe  the  induction-coil  used  in 
oonneetion  with  the  microphone  for  transmitting  articu- 
lation in  the  best  manner  1    The  sizes  of  the  ptiusry  and 


recondary  wire,  length,  &c.  Those  at  the  Op<^ra  in  Paris 
no  doubt  are  tint  rate,  and  a  perfect  de«cripUon  would 
much  interest  many.  lam  anxious  to  know  whether 
that  mode,  which  now  seems  much  used,  of  connectmg  a 
number  of  microphones  in  parallel  series,  and  having  a 
large  cuirent  through  them,  docs  away  with  the  grating 
sound  which  is  so  annoying  7  Can  anyone  give  details  of 
the  telephone  mentiontnl  by  correspondent  in  Oct.  7th 
number  as  used  in  Paris  exhibition  ?— F.  £.  T. 

[45091.]  —  Bendering*  Ootton  Wadding"  Ab- 
sorbent.—Can  any  one  inform  me  how  ordinary  cotton 
wadding  oan  be  rendered  readily  absorbonti— Box  Ao 

COBD. 

[46092.  ]-Silwering-  Qoods  by  the  Electro 
Process.— **0s"  would  confer  a  considerable  benefit 
on  a  large  number  of  men  connected  with  various 
branohea  of  the  silver  trade  if  he  would  give  a  clear  de- 
scription of  electroplating,  chemicals,  apparatus,  and 
modus  operandi,  and  probable  cost  of  same  on  SBiaU 
scale.— OcTOT. 

[4S093.]— Shears  for  Sheet  Iron.— I  should  be 
glad  to  know  the  simplest  form  of  construction  of  shean 
to  cut  sheet  iron,  18  to  SO  gauge,  easily  .—J.  W. 

[45094.]— Stereotyping-.— A  note  on  this  snbjeet 
appeared  in  last  week's  '*  Sdentlflo  News.'*  Can  anyone 
give  information  as  to  the  nature  of  the  quiiA-drying 
cement  used  for  the  matrix  1— J.  W. 

14609S.]— Shoe  Finisher's  Ink.— Win  some  of  the 
readers  ox  the  **  E.  M."  give  a  redpe  for  a  good  shoe- 
finisher's  ink,  aa  most  of  the  inks  sold  hero  are  almost 
worthless  and  oblige— Oitb  Oftsx  iv  a  Fix. 


[45090.]— To  Practical  Watohuakers.— Would 
some  one  kindly  direct  me  in  the  simplest  way  to  fit  and 
adjust  balance  spriogs,  which  aro  often  exaeedingly 
troublesome  T  I  can  turn  in  staffs,  cylinders,  jewels,  &c., 
with  case.  I  have  seen  a  fellow  who  could  scaroAly  turn 
in  a  balance  staff,  a  fair  hand  at  springing.— Outot. 

(450971 -Dissolving  Gold  and  SUwer.-If 
**  Dunrod  "  will  give  lull/)ra«<icaj  instructions  in  a  plain, 
simple  way  how  this  is  dons,  and  restored  to  the  metellie, 
I  shall  be  exceedingly  gmtef  uL  "  With  and  without 
alloy  "  means  will  9 -carat  and  28- carat  gtdd  diaolve  by 
the  same  means,  and  when  reduced  to  metal  wUl  they 
still  be  9e.  and  S3o .  respectively,  or  will  they  be  pun  gold, 
each  done  separately  of  course  t  Kindly  describe  tiie 
heating  and  proportion  of  adds.  I  have  no  back  nnm- 
ben.— 8.  Gold. 

[48098.]— Besistance  Coils.— I  want  to  make  a  few 
resistance  ooils  for  educational  purposes.  Will  oae  of 
your  correspondents  kindly  tell  me  the  size  of  Oennan 
silver  wire,  suitable  for  this  purpose,  and  theappzoximate 
length  of  it,  which  is  eqoal  to  1  ohm  resistance  ?  2.  The 
length  and  sise  of  wiro  best  suited  for  making  a  nlva- 
nometer  for  small  thermopile.  8.  Where  can  I  md  a 
table  of  tangents  for  use  with  tangent  g^vanometer  1— * 
Eabt'Axoliak. 

[46099.1-  Cochlneal-Oolonr.— I  am  employed  in 
preparing  large  quantities  of  co<^ineal  colouring  used  in 
the  manufactura  of  a  certain  description  of  white  paper 
by  the  following  process :— To  24  ndlons  of  boiling  water 
is  added  lib.  of  i>earlaBh,  then  I  gently  stir  in  S^lb.  of 
powdered  cochinttal  and  simmer  for  one  hour.  After  this 
I  add  half  an  ounce  of  alum,  and  finish  by  straininjf 
through  a  flannel  bag.  Can  any  of  your  kind  cjntn- 
butors  inform  me  of  any  process  by  which  I  ran  prepare 
it,sot^at  it  can  be  kept  unchanged  for  at  least  a  week  '—as 
that  I  prepare,  after  about  24  hours,  becomes  gelatinous, 
loses  some  of  its  colour,  and  smells  very  disagreeably.  — 

W.  SlTTISOBOlTRKK. 

[45100.]— Cube  Numbers.— How  can  I  ascertain 
whetht.T  any  number  is  a  perfect  cubo  or  not  7  What 
pn)perties  no  cube  numbers  posaes.s  that  no  other  num- 
bers possess  !-TlIB  ViLLAUB  PHILl)i>OrURB. 


The  City  and  Quilds  Institute. — ^The  pro- 
gramme of  technolo^cal  examiuations  iu  connec- 
tion with  the  City  and  Guilds  of  London  Institute 
for  the  year  1881-2  has  juet  been  isaued.  It  con- 
tains a  number  of  now  syllabuses  of  subjects,  such 
as  electric  lighting  and  transmission  of  power ; 
coal-tar  distilling  and  spirit  rectifloation;  bread 
making ;  the  manufacture  of  linen  ;  linen  bleach- 
ing, djreing,  and  printing ;  weaving  aud  pattern 
designing.  A  new  feature  iu  this  programme  is 
the  grouping  together  of  allied  industries,  and  so 
arranginjj  the  syllabuses  of  iustructiou  that  sub- 
jects which  are  common  to  two  or  more  branches 
of  any  industry  are  put  under  one  heading.  This 
arrangement  farther  commends  itself  as  offering 
suggestions  for  a  curriculum  of  study  to  be  pur- 
sued in  such  technical  colleges  as  those  of  Bradford, 
Leeds,  Huddersfield,  &c.,  which  are  now  being 
erected  for  the  development  of  trade  in  those  dis- 
tricts. The  lists  of  works  of  reference  attached 
to  each  syllabus  are  much  more  complete 
in  this  year*s  edition  of  the  programme, 
and  although  many  of  the  works  recom- 
mended are  out  of  the  reach  of  the  majority 
of  artists  and  students,  they  will  form  valuable 
additions  to  the  library  of  every  mechanics'  insti- 
tute, and  for  this  reason  are  wisely  included  in  the 
programme.  There  appears  to  be  a  considerable 
increase  iu  the  number  of  registered  teachers  of 
tho  Institute,  showing  a  satiafoctory  development 
in  this  part  of  its  work.  The  conditions  of  the 
registration  of  teachers  become  much  more  strin- 
gent after  March,  1882.  Hitherto,  owing  to  the 
lock  of  practical  teachers,  combining  a  knowledge 
of  the  prindples  of  science  and  of  the  practice  of 
trades,  the  teachers  registered  under  the  Scienos 
and  Art  Department  have  been  nermitted  to  hold 
courses  in  technology.  After  Moron  next  it  appears 
that  those  only  who  have  obtained  honours  at  ths 
Institute's  examination  in  the  subject  to  be  taught 
will  be  registered  as  teachers. 
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APERTTJEE  OF  MICROSCOPE- 
OBJECTIVES.-Vn. 

S  are  now  able  to  siim  up,  very  briefly, 
the  results  of  our  consideration  of 
ire. 

9  important  to  bear  in  mind  at  the 
that  there  are  two  entirely  distinct 
les  of  the  question.  The  first  relates 
definition  of  aperture,  and  the  mode 
ch  it  is  to  be  estimated;  whilst  the 

explains   the   proper   function   of 
re. 

is  been  shown  that  :— 
he  true  definition  of  "  aperture " 
oioroscope-objectiTe  must  obviously 
>  its  primary  meaning  of ' '  openine  '* — 
capacity  of  the  objectiTe  for  receiving 
om  the  object  and  transmitting  them 
image.  If,  all  other  tUngs  beine 
one  objective  is  found  to  receive  and 
it  more  rays  than  another,  it  must 
tfily  have  a  larger  aperture. 
9gard  to  the  estimation  of  aperture,  a 
mple  consideration  shows  that  as  in  a 
lens  its  aperture  is  determined  by 
tio  between  the  utilised  opening  of 
IS  and  its  focal  leng^,  so  in  a  com- 

objective  it  is  determined  by  the 
etween  the  utilised  diameter  of  the  hack 
d  the  focal  length  of  the  objective,^ 
ratio  is  expressed  for  all  media  and 
38  by  n  sin  u,  where  n  is  the  refractive 
of  the  medium  (air  or  immersion- 
»  and  u  the  semi-angle  of  aperture  of 
jective,  the  values  of  nsinu  for  any 
dar  case  giving  the  "numerical 
re,  or  true  aperture,  of  the  objective. 
|ther  we  have  an  air,  water,  or  oil 
ive,  its  angular  aperture  cannot,  of 
»  ever  exceed  180^,  sin  u  then 
I'O.  The  indices  of  air,  water,  and  oil 
he  other  term  of  n  sin  u)  are,  however, 
33,  and  1*52.  In  the  case  of  an  air 
veof  maximum  aperture,  therefore, 
cannot  exceed  1  *0 ;  while,  with  a  simi- 
lar or  oil  objective  it  may  be  1*33,  or 

10  that  the  apertures  of  water  and  oil 
ves  may  exceed  those  of  .air  objectives 
)er  cent,  and  52  per  cent,  respectively, 
»eing  in  fact  a  progressive  increase  in 
re  from  the  lowest  air-angle  to  its 
um  of  180^,  and  thence  to  the  highest 
md  oil  angles. 

cpress  aperture  by  the  angles  of  the 
it  rays  is,  therefore,  obviously  mis- 
l,  for  even  when  the  medium  is  the 
twice  the  angle  does  not  represent 
lie  effect,  while  when  the  media  are 
it  we  have  two  identical  sets  of 
which,  nevertheless,  represent  not 
al,  but  different,  effects. 
9  simple  considerations  dispose  of  the 
s  of  controversy  that  were  for  years 
L  on  the  '*  aperture  question,"  and  the 
ms  supposition  that  the  aperture  of 
>bjective  of  180®  angle  must  represent 
'eatest  possible   aperture  obtunable, 

herefore,  two  objectiyet  have  the  tame  fooal 
hflir  apertures  vill  vary  with  the  utilised  dja- 
'  the  Sack  lentee.  Thus,  if  these  ace  ae  S  :  1, 
me  of  one  objeotiye  will  be  double  that  of  the 

two  objeetiTei  have  diferent  focal  lengtha  (ae 
|in.}  and  difftrtnt  back  lenseet  then  if  ^e  latter 
ntw  of  the  focal  leogthe  («.«.,  S  :  1),  the  aper- 

bMflOtioal ;  or  if  thev  are  not  in  that  ratio  (•ar, 
VBtttnttm  most  be  diifeient  (12 :  16  or  8 : 4).  If 
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and  one  which  could  not  be  exceeded,  but 
at  most  only  equalled,  by  immersion  ob- 
jectives.* 

II.  The  second  branch  of  the  aperture 
question  with  which  we  have  dealt — ^viz., 
tne  function  of  aperture,  must,  as  we  have 
said,  be  kept  entirely  distinct  from  the  first. 
While  even  the  tyro  in  microscopy  cannot 
fail  to  recognise  the  fact  of  the  increase  io 
the  aperture  of  objectives,  when  we  pass  from 
air  to  media  of  higher  refractive  index,  it 
is  otherwise  with  &e  second  branch  of  the 


The  theory  of  microscopical  vision  pro- 
pounded by  Professor  Abbe  may  be  sum- 
marised thus: — 

Coarse  .objects  are  depicted  by  the  micro- 
scoi>e  practically  in  accordance  with  the 
laws  of  ordinary  vision,  and  the  image 
corresponds  with  the  object. 

In  the  case  of  minute  objects,  however, 
those  lavra  cease  to  be  applicable,  and  the 
object  is  imaged  by  rays  which  in  their 
passage  through  it  are  each  spread  out  by 
diffraction  into  a  fan  or  group,  the  smaller 
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121°  26' 
118°  00' 
114°  44' 
111°  36'! 
108°  36'  I 
105°  42'; 
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100°  10' I 
97°  Sl'i 
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44°  10' 


180°    (y 

161°  23' 

153°  39' 

147°  42' 

U2P  40* 

138°  12' 

134°  10' 

130°  26' 

126°  67' 

123°  40' 

122°    6* 

120°  33' 

lir^  34' 

114°  44' 

111°  59' 

109°  20* 

106°  45' 

104°  15' 

101°  50' 

99°  29' 

97°  11' 

94°  56' 

92°  43' 

90°  33' 

88°  26' 

86°  21' 

84°  18' 

82°  17' 

80°  17' 

78°  20' 

76°  24' 

74°  sa' 

12°  36.' 
70°  4rf' 
68°  54' 
67°  6' 
65°  18' 
6:^  31' 
61°  45' 
60° 
58° 
6(P 
.54° 
r,8P 
51° 
4i*°  48' 
48°  9' 
46°  30' 
44°  51' 

41°  8r 
40°  (y 
38°  24* 


0' 
16' 
82' 
50' 

9' 
28' 


310 
250 
190 
132 
074 
016 
960 
904 
850 
796 
770 
742 
690 
638 
588 
538 
488 
1-440, 
l-.392i 
1^346 
1-300 
1-254 
1-210 
1-166 
1-124 
1-089 
1-040 
l-OOO 
•960 
•922  j 
-8841 
•846  i 

•8ia; 

740, 
•706 
■G72 
•640 
•608' 
-578' 
•548; 
•51J^; 
'•m>' 
•462! 
•48G: 
•410 ' 
-384 
•860 
•380 
•314 
••292' 
-270 

-25a 


146,528 
144,600 
142,672 
140,744 
138.816 
136,888 
134,960 
138.032 
131,104 
129,176 
128,212 
127,248 
125.320 
123.392 
121,464 
119.536 
117,609 
115.680 
113.752 
111,824 
109,896 
107,908 
106,040 
104.112 
102.184 
100,250 
98.328 
9G.4flO 
91.472 
92,544 
90,616 
88,088 
86.700 
81,8o-2 
82,00i 
80,57o 
79,04S 
77.120 
75,152 
73,264 
71,336 
69.408 
07,480 
65,552 
C8,C24 
61,696 
59,768 
57,840 
55.912 
,53,984 
52,056 
50,1128 
48,200 


Pene- 
trating 
Power. 


658 

667 

676; 

685 

694 

704 

714 

725 

785 

746 

752 

758 

769 

78> 

79f 

806-. 

82a. 

847 
862 
87T 
893 
•009- 
•926 
943 
•968- 
•980 
•000<. 
020 
0421 
064. 
•087 
l-lll 
1  •  136:- 
iicar 

1190^ 
122(y 


I 
1 

A, 


2R'/. 
37  A 

i  ill 

i-56ii: 
i^Gia 

1667. 

1^724 

1^786  ' 

1^851^' 

1^928 

200Q 


BxAWLC— The  apertures  of  four  tibjectivca,  two  of  wbicli  are  dry.  one  water-Immerrfon,  anct  one  uiMmraeraioPf  ■> 
would  be  compared  on  the  awjiilar  aporture  view  as  fbllowap- 106^  (air),  167°  (air),  l«j*  (^oler),  iao«  (oil). 
Ir  actual  apertures  are,  however,  as  thu*  n umtrical  values  :-•'  gQ  '98  1  •  2ft  X  ^09 


Their 

subjeot,  whioh  depends  upon  much  deeper 
optical  and  phyrioal  laws,  and  notably  upon 
tnephenomena  of  di£&aotion. 

The  first  branch  ia  whc^y  independent  of 
any  theory  of  diffiraotion.  If  difi&action 
phenomena  did  not  exist,  or  if  they  were 
proved  to  haye  been  misinterpreted,  the  fact 
of  the  increase  of  the  apertures  of  objeotiyes 
with  the  increase  in  the  refractire  index  of 
the  immersion  flnid  wonld  still  be  beyond 
dispute. 

■'  ■      I  ■        I  ■  ■ mm, 

•  Mndhoftbeaoofiuioncaabekaoedto  the  faot  that 
JLJK  ^'''^if^  wranad  that  tfa«  ••uffiilar  apw- 

prior  toJhopteMr  Aljbo  rt  appanntlj  did  not  oorar  to 
aajoMttattte  mt-mSM "taigfdMr  apflKtan"  HMonlf 


the  object  the  wider  being  the  qmad  of  the 
fan. 

In  order  that  the  image  should  in  this 
case  exactly  correspond  with  the  object,  alt 
the  diffracted  rays  must  be  gathered  up  bj 
the  objectiTe.  If  any  are  lost  we  then  get, 
not  an  image  of  the  real  object,  but  of  one 
which  would  give  just  those  dif&ioted 
rays  which  are  actuaUy  taken  up  by  the 
objeotiye. 

An  experimental  proof  of  this  yiew  is 
furnished  by  artifioiialv  shutting  off  from 
the  image  of  a  known  object  some  of  its  dil- 
teotod  rays,  when  yaiioiia  false  appeaxaaeet 
inU  be  mesented  by  the  miozoscope,  none 
of  wUcb  oould  hi^ye  boon.  tm«^b:&im^  ~ 
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fpurioos  if  wc  had  not  had  the  known  object 
to  cbect  them  by. 

1*  ii,  thpri?fijro,  impoasible  to  determine 
by  mere  visual  inspection  through  the 
auWiMCOpe  what  ia  the  actual  Btructiire 
^f  ih«  minuter   diatom  Talrca   und  ^iinilar 

The  theory  furnishes  an  explanation  of 
ih*  incremsed  power  of  vision  obtained  by 
iarresfe  of  apertnre  in  the  case  ot  minute 
obj^ts.  A  ■mtll  aperture  can  admit  only 
ii  fracdonal  part  of  the  diffraction  fan 
■mmating  from  the  object— to  admit  the 
whole  or  a  Tpry  large  part,  and  conaeqnentiy 
'o  *a*  the  minnte  structure  of  the  object,  or 
to  we  it  truly,  a  large  aperture  ia  necessary, 
kod  i=  this  lies  the  ralae  of  a  wide-angled 
auimnion  objectiTe  for  the  observation  ' 
•«i  minnte  objects. 

Te  append  the  verv  useful  aperture  tal 
;«Bpatea    by  Hr.   Stephenson,   which 
^mtcd  with  each  issue  of  tbe  Jviirmil  of  the 
&)?ai  lEiovKcpical  Society.* 


BiiVlifWl 

3yh'^--lic,  Stem,  and  Band-Po'ver  LifUng 
■•<  Prmtiny  Ma<liinrry.  By  FREDERICK 
OOLYEB,  H-biBt-CE.,  M.Iiist.M.E.  Lon- 
ie:: :  E.  and  F.  X.  epon. 
npHlS  woA  will  bo  found  mreful  not  only  to 
-L  ecsineets.  but  also  to  architects,  as  it  will 
m  u  a  gvde  ic  aU  cases  where  lifting  or 
T*'"  r  machinery  is  to  be  erected.  As  the 
inyA  ii  intended  for  practical  men,  the  snb- 
;  =<^  zjTt  been  treated  very  concisely,  mere 
-^^f—i^.^M-^  description  being  entirely 
>x±rud.  and  discrusion  of  tbe  comparative 
'•'i^*  o!c>?jtain  machines  limited  to  themini- 
a=^  Xcttrly  all  the  apparatus  described, 
■w^i  -ie  exi*p'S:n  of  certain  specially  men- 
^lef-i  —  ui-^nM  have  been  penonally 
vrts^^¥i,  exptrimeotcd  with,  or  erected 
\rr  i^i  a'zl^Qr.  The  volume  is  made  np  of 
'^'jpizHCf  text,  and  73  pistes  of  litho- 
itrxyLi.  ani  ii  w.rU  adapted  as  a  suggestive 
^n.\v^.K  In:  er^jineers  and  others.  Hy- 
ifi-ili;  i^wer  ii  n^w  applied  in  so  many 
-.■vmt.  lai  ii  withal  found  bo  u^ful  and  so 
livHi  a-/abit  [tjc«pt  in  very  cold  weather), 
rLa!  n^  a  brxjk  as  this  will  no  doubt  be 
w-^l-'j~:«il  by  the  profession,  especially  as  it 
will  viM^  ih^ia  to  decide  where  to  prefer 
€Wa=;  aptlianc«4.  In  high-pressure  hy- 
■irviLi';  lifting,  the  'mA  of  pnmping  is  about 
'.'n-  ptT  I,M>}  gallons,  and  the  usual  maxi- 
»':%  i;T««3rt  is  7Wlb.  to  the  square  inch ; 
'm\  '.I.  a  •mall  S':ale  for  Rupplyiag  a  few 
'.raiM4,  tl«  '.'''It  may  nin  up  to  12h.  and  14s. 
;*r  ;,W(  galloTiti.  The  cost  of  lifting,  say 
at  dv.Ju,  and  'limil&r  places,  is  about 
i  jd.  ;*«  3 '/(  IrxA-Uia»,  if  in  constant 
vork :  Vj*.  f'.r  railway  goods  stations 
it  U  j-,.">b»>,;y  :>i.  per  IW  foot-toTis.  Com- 
pwi  wi'a.  bfebd  -  [lOwer,  the  hydraulic 
ou^Lib^iy  c-iOi  jd.  a  ton  for  labour, 
wh**eM  tl^  fonnw  is  rarely  less  than  3J. 
p*r  t-yn,  and  th<:  Mfxied  of  working  is  scarcely 
'^iTOi/aralil';.  Tl/';  work  includes  dcscrip- 
tioas  and  plat/:!  of  all  thi;  nsual  forms  of 
Iijdrauli':  aiidsleam-liftingmachines,  hand- 
[KiW'rr  lifting  machines,  and  hydraulic- 
prtruiiig  iiiucbines,  with  accounts  of  such 
tfiplianccsai  Clark  and  Ktandfleld's  canal 
flAd  railway  li(t«  for  shifting  barges  and 
tfaini  bodily.  The  lilhographod  jilates  show 
tikn  Mipnrntns  to  a  gnud-sixed  scale,  and  tbe 

iMtMJn   di " 

•nch  iirintiir' 
■iOatn.' ' 

/tMimiiiil  I'f  I'eaHirid  Aitat/iitii.    By  Joira 
tiirniKU..     Kditcdby  William  Crookos, 
K.R.ft.     L'lrnl.iii:  Longmans. 
Tmk  llfDi  Kilit-iioi  i>f  LhiK  woll-known  maoual 
'  Ik  wild  !■ 

c^wlKdrif   I 


■•■  In  mind  In  ""l"ir  the  tolinilD  < 
■'  iwhtoh  l»  la  lu(Ti«t«(iu  tolh 
I)  wabwHMlaUMTtetB  bMMw 


on  Ibn  usBnyer's  art  has  been  revised  and 
brought  abreast  with  the  progress  of 
chemical  science.  Tbe  volume,  therefore, 
contains  a  number  of  additions  and  iraprove- 
raonts  in  processes,  to  make  room  for  which 
tbe  older  methods  have  been  omitted,  tbe 
editor's  object  being  not  to  fill  bis  pages 
with  descriptions  of  all  the  processes,  but  to 
present  the  reader  with  such  as  are  found 
most  useful  in  differing  circumstances.  The 
now  chemical  nomenclature    and  notation 


favour  from  practical  assay  era  aa  was 
accorded  to  the  previous  editions.  One 
objection  will  be  made  by  some  of  those  who 
really  use  the  book,  and  that  is  both 
EngGsh  and  metric  weights  are  used  ;  but  it 
may  be  urged  that  to  convert  aU  the  weights 
and  measures  as  given  by  the  author  in  his 
original  work  would  involve  a  great  deal  of 
labour,  while  to  translate  the  metric  mea- 
O  English  whenever  new  matter  is 
added,  would  be  a  retrograde  step,  and  in- 
crease the  risk  of  error, 

Tfchnkal  rocabulary.     By  Dr.  F.  J.  Webs- 

iiovErf.    London  ;  Hachette  and  Co. 
Techkolooicai,  dictionaries  are  of  necessity 
very  difficult  works  to  compile,  and  it  is  not 
surprising   that  some   of  those   already   in 
existence  contain  numbers  of  errors  which 

not  unfrequently  amusing.  Technical 
terms,  especially  those  which  are  peculiar  to 
a  trade  or  to  a  workshop,  are  not  usually 
found  in  dictionaries,  and  to  accurately 
translate  them  into  their  equivalents  in 
French,  German,  or  other  European  lan- 
gmiges  necessitates  a  special  research  or  tbe 
'iiance  of   a   largo    nnmber  of   editors. 

Wershoven's  litUa  book  makes  no  pre- 
tentions to  the  dignity  of  a  dictionary,  but 
it  is  an  excellent  vooabulaiy  for  the  use  of 
students  who  can  read  French  and  for 
visitors  to  technical  exhibations.  The  one 
objection  to  it  is  that  from  the  arrangement 
adopted  the  terms  require  looking  for,  but 
the  author  has  contrived  to  bring  all  the 
terms  relating  to  one  department  together, 
so  as  to  economise  time  as  much  as  possible. 
Thus  under  the  head  of  "Workshiip,"  the 
parts  and  tools  connected  with  a 
lathe  are  arranged  together,  without,  how- 
_  .  ,  any  order  of  sequence.  Besides  tech- 
nical terms,  the  author  gives  phrases,  and 
even  whole  sentences,  descriptive  of  opera- 
tions, which  will  undoubtedly  be  found  use- 
ful ;  but  the  person  who  seta  out  to  use  the 
book  should  familiarise  himself  with  its 
contents  before  he  actually  needs  its  ser- 
'  les.  In  about  300  pages  the  book  before 
contains  a  number  of  words  and  phrases 
of  constant  ocourrence  in  works  on  physics 
and  mechanics,  on  gas-making,  glass,  pot- 
tery, paper,  and  beer  manufacture. 


Inorganic  ClirmiBtry,    By  Wm.  jAao,F.C.8., 

London  :  Longmans. 
The  multiplication  of  textbooks  for  the 
benefit  of  students  in  science  classes  may 
be  taken  as  evidence  of  the  popnlar  interest 
the  study  of  scientific  subjects ;  but  if 
every  "cettiflcated  teacher"  of,  say, 
chemistry,  wrote  a  textbook,  students  would 
have  some  difficulty  in  deciding  which  to 
obose.  nnless,then,  we  find  anew  textbook 
ia  in  some  respects  superior  to  tbe  existing 
works,  or  puts  old  facts  in  a  bett«r  way,  we 
are  inclined  to  look  npon  it  as  a  bit  of  pro- 
feecional  advertising.  We  have  already  too 
many  textbooks  "specially  adapted"  to 
tbe  wants  of  students  oonneot«d  with  the 
SdeiKe  and  Art  Departmeot ;  bat  we  can 
Biake  room  for  Mr.  .logo's  volume,  because 
although  primarily  designed  for  students  of 
the  science  classes,  it  is  really  an  elementary 
textbook  of  the  science  of  chemistry  that 
will  bfl  found  useful  by  those  who  are  not 
oramming  for  an  examination,  and  have  not 
the  benetit  of  personal  instmotion  from  the 
teaobar.    Tbewftbor  BKwmaot  OMttaap- 


tation  put  before  teachers  to  pve  thai 
puiiils  just  that  information  which  tiiej 
know  is  required  to  pass  the  examinatun, 
at  the  sacrifice,  it  may  be.  of  that  somd 
knowledge  of  principles  ■which,  for  fntm 
work,  is  alone  valuable,  and  he  baa  om- 
trived  to  present  his  subject  in  sudi  x 
manner  that  the  student  who  wiU  caiefsIlT 
read  through  it,  and  mate  the  exporimMdi 
described,  will  be  in  a  position  to  past  Ok 
examinatian,  or  to  proeeed  at  once  to  At 
standard  works  on  the  soieinoe.  Xiaboiatati 
hints  are  given  here  and  thare,  andilb*- 
trationB  help  to  explwn  how  the  operatkM 
are  carried  out. 
Ele/wiitari/  Trralur  on  Phyiic».      Tranilstll 

and  Edited  by  K.  ATKlKSOir,  Ph.D.  Taill 

Edition,  revised  and  enlarged.     Londoa- 

Longmans. 
TnE  popularity  of  "Ganofa  Pbysica"  ii 
attested  by  tbe  fact  that  the  tenth  edihoa 
has  been  recently  issued,  although  the  mnfll 
was  published  lees  than  two  yeaia  pw 
viously.  That  the  new  edition  ia  not  a  mas 
reprint,  is  shown  by  the  faota  that  it  O0»- 
tauis  more  pages  than  the  ninth,  and  U 
the  revision  and  enlai^ment  oonimaAce  (■ 
p.  2,  in  article  3.  So  on  throoghont  Oi 
whole  of  the  voliuue,  which  now  oompoM 
nearly  1,000  pages,  illustrated  by  844  wBod- 
outa  and  four  coloured  plates,  the  •mtA  (■ 
revision  and  addition  has  been  carried  nd 
wherever  necessary  or  adviaabte.  8«i 
inventions  and  discoveries,  for  instance,  ■ 
Hughes's  Induction  Balance,  and  Orahn 
Bell's  Photophone,  are  jlluotrated  and  de- 
scribed as  fully  as  possible,  consiatent  wi«i 
the  elementiry  character  of  the  work. 
A  Podcet  Guide  to  SrilUh  Fcmt.  By  UuuJ 

8.  EiDLBY.  London :  David  Boguc. 
The  authoress  having  exparienoed  adit 
cnlty  in  determining  Uie  geaem  and  "P^ 
of  ferns,  because  writers  on  the  suhjt^ 
while  specifying  the  peculiarities  in  delsiL 
omit  the  decided  special  featurea  or  da- 
irs  which  would  gnide  the  anxHf 
botanist  in  his  work,  compiled  thia  Stfc 
book  for  the  use  of  thoae  commeiidsi 
tbe  study  of  ferns,  who  often  giTe  Mfc 
pursuit  on  account  of  tiie  difficultiei  "l™ 
this  volume  is  intended  to  remove.  Th 
plan  adopted  by  the  authoress  is  to  ptrt  d« 
in  a  tabular  form  the  characters  of  the  dif- 
ferent ferns:  thus,  in  the  book  befote^ 
the  description  of  each  fern  occupies  a  pag^  i 
the  featuros  being  printed  at  the  sideiaswa  ; 
a  manner  that  its  peculiarities  can  be  tafc"  i 
in  almost  at  a  glance.  In  black  typo  atfc 
side  we  find  "generic  oh"racters,  *'*■ 
tinctive  speciflo  characters,"  "  rhi«»ie  « 
caudex,"  "  stipes  and  raohia,"  and  so  9,     ' 

'  where  found,"  and  "  general  »- 
marks,"  and  opposite  these  we  find  w 
peculiar  or  special  features  briefly  statJ- 
The  introductory  and  explanatory  chaptm 
with  glossary,  key  to  the  genera,  snd  ■ 
index,  will  render  this  little  book  vwi 
welcome  to  those  who  are  seeking  to  ^ 
such  a  knowledge  of  British  ferns  aa  wB 
enable  them  to  class  them  in  thetc  reapMli** 
genera  and  determine  the  speciea. 

We  have  also  reoeived  The  Unitam,  If 
EoBEitrBKOWif,  jnn.,F.S.A.  (Longmana},s 
mytholoncal  invwtigation,  and  a  oonjiitn- 
tion  to  the  science  of  psyohology,  in  ^tiA 
the  author  traces  the  origin  of  a  numbsr  d 
old  legends,  and  apparently  arrives  at  & 
conclusion  that  the  sun  is  the  lion  aDdtt> 

moon  the  unioom. ffuniw  and  (Ae  Sli» 

(Williams  and  Norgate)  is  a  letter  U>  Fnl- 
Owen,  by  Cu&bles  Ada^s,  in  whit^  tb 
writer  replies  to  the  addreas  whidi  Pn'- 
Owen  deUvered  at  the  nnTeQing  of  A* 
Harvey  Memorial,  and  demoliahea  the  arp' 
ment    of   the    nvisectiomrta   boMd  vf» 

Hunter's    alleged    diaoovory. FniA* 

Vhemiitry,  by  J.  HOWAXD,  F.C.B.  fOllM. 
Sons  and  Co.]  is  a  now  and  revindMlliaB'' 
one  of  the  pubUihMa'  dtmmatmej  MiW 


BSOLIBH  HSOHANIO  AND  WOBU)  OS  BCtESQE:  No.  866. 


tlandhmk   of  ili(  E'-uHomio   Ster- 

'Iver  Ncwloman,  by  A,  J.  8..  ia 
ate  by  our  well-tnown  correspondent, 
cb.  he  seta  forth  his  lygteu  of  making 
K  silver  Nswtoaimns.  It  is  illustrated 
eral  engraTingB  and  a  photographic 

piene; The  U»e  and  Arljuilment  0/ 

.BfT-on-dloM  RtflKting  Ttlacope,  by 
Fahriq  and  Co.,  Southampton,  is 
otiy  descrihod  by  its  title.  The 
ire  also  □ontaini  the  price-list  of  the 

lera. The   Fariiitiirs    Trade   Cata- 

'Wyman  and  Sons)  is  a  handsome 
)  of  plates  containing  designs  for 
deacription  of  modern  furniture  of 
]es  in  general  demand.  It  is  a  volume 
ill  be  appreciated  by  furniture  dealers 
's  at  home  and  abroad. 


'HE   PAEIS   ELECTEICAL 
EXHIBITIOH— IX. 

Congress  ia  olosad,  the  swards  have  been 
Btiibuted,  the  Eibibitioii  it  manifestly 
r  to  ib>  end,  although  tha  exact  date  of 
la  not  Icaowa.  Tbe  following  deoiaious 
an  taken  by  the  Congrem: — 
le  oeDlimebar-^TSinmB  secaiKi 
)  will  bi  adopted  fur  electrical  n: 
L0  olim  and  ro/l  remain  ati  before. 
lb  o/in  will  be  ropreaantod  by  a  oaliuuii  of 
'  Imm.  ^aare  in  section,  at  tha  tempera- 
D^.C.  An  intomatioaal  oomaiitfsion  will 
a.B  ita  leogth. 

,  ampere  is  the  oarcent  prodnced  5  by 

motire   force    of   one   volt   thcongh    a 


iiab  is  the  quantity  of  electricity  do- 
I  conditions  that  in  tho  carrent  at  one 


'the 


'arail  is  delined  by  the  condition  that,  _ 
>  in  a  ooadenser,  whose  oapaeity  ia  one 
establiiihes  between  the  ortnatares  a 
oe  of  potential  of  oae  volt-  The  farad 
I  tm  defined  by  the  Britiflh  Aasooiation. 
I  be  ohierred  that  tlis  amftin  ia  ideutioal 
O  Britisb  wriar.  The  name  has  boon 
i  in  order  to  avoid  uonfuaioa  with  tbe 

following   reaototions   have    also  been 
T  the  Congress  : — 

lishmeot  of  an  interaaticniat  commission 
rmining  electrical  units  ;  for  tbe  stud; 
trial  currents ;  for  the  study  of  stmo- 
lelectricity  ;  of  Ug-htDing-conductors ;  an 
b  and  talepbone-wicei 
>r  of  protection  against  lightning  F  Ail 
n  of  teUifrapli  wires  to  ho  deaigwUed  in 
«rB,  without  reCeience  Co  any  gaoge; 
sons  of  electric  light  to  be  mads  with  tbe 
imp;  an  international  □ommi^sioa  ia  to 
as  the  unity  of  hght ;  the  OomEress 
kat  steps  will  be  taken  by  each  Govern- 
n  order    to   insure  tbe  mviolability  of 

anted  with 


perawith  mnohenccaaa,  Tha  great ataii- 
la  lit  up  by  32  Brush  lampH,  fed  by 
IS  at  the  ExMbitioo.  The  total  leagth 
rash  cable  waa  about  6  kilomutrea.  The 
a  lighted,  partly  by  goa  and  partly  by 
ilamp.  It  was  very  difficult  to  judge  of 
trio  Ii^bt  in  Ibis  way,  but  the  muoent 
«tlt  was  tamed  off  it  was  very  easy  to 
the  tbin  threads  of  inoiuLdeacent  carbon 
I  tbe  best  port  of  the  light.  The  interior 
heatre  was  lighted  by  bi  JaUoohkoff 
;  Maxim'a  lamps  wete  very  hriUiant  in 
small  saloons  on  each  aide  of  tbe  fis""  '• 
lamps  were  also  mixed  with  the  gas 
■(  the  lustre.  The  buffet  waa  very  nicely 
by  Jaepar's  system,  to  which  I  have 
referred  in  a  former  urticle.  Tiie 
appeared  splendid  by  the  elaotrio  light. 
peiiments  at  the  Op«n  are,  cartamly, 
uch  in  favoor  of  the  el«otrio  light. 
t  high  awards  to  British  exhibitors  an 

L  diploma  of  honour  to  the  British  Post> 
3i|doma  of  honour  :  Society  of  Telegra^A 
n  and  liHeotriciana.  Dipluma  'if  honoar 
■trial  establiBbments ;  Eastern  Talegraph 
7,  Siem^Ds  Brothers  and  Ooajpany, 
L;  Submarine  Telefrraph  Company; 
iph  Cooatntction  and  Maintenante  Com- 


pany, linited.  Diploma  of  hooour  awarded  to 
inventors  r  Sir  William  Thomson,  Hughes. 
Diptomaof  Co-operation:  King's  College,  Eoyal 
Institution  of  Brest  Britain.  Gold  Uedola 
Biosb  Eleotria  Ligbt,  3rit'ht,  British  Eleobrii. 
Light  Company,  Elliott  Brothers,  Indiarubbar 
and  Telegraph  Compary;  Latimer  Clolk, 
Unirhead,  and  Company,  J.  W.  Swan. 

0.  DetftiUe. 


ASIBOHOUICAL    VOIES    POE 

HOVEUBKB,  1881- 

Tha  Son. 


1 

Souths. 

At  Greenwich  Uoan  Noon. 

0 

1 

Eidcreal 
Time. 

le 
21 

26 

h-m.  i.  ..m 
11  43  42-36  , 
11  43  46-78  , 
1144  12-15, 
11  44  5g-os , 

11  46    7-23  , 
1147  36'36„ 

b.  ««.  B.I.   .     . 
14  27  3114  34  48 

14  47     8,16    7  15 

15  7   1617  3310 
IS  27  46'lS  51  as 

15  48   37  20    I  3G 

16  e  4S21    2  21 

h.m.    e. 

14  43  38-54 

15  3  21'31 
lo  33      4-00 

15  42  46'87 

16  2  28-05 
U  2i  12-43 

Tbe  msthodofdelormiug  the  Sidereal  Time  c 
Uean  Noon  for  any  other  Htation  will  be  foun 
onp.  368  of  Vol.  XSXII. 

opote,  facnlic,  &c.,  uoutioiie  to  devKlop  on  tbe 
Bun's  disc. 

There  will  be  an  Eclipse  of  the  Sun  en  No- 
Tomber  2l8t ;  but,  as  it  will  be  invisible  in  this 
country,  farLber  referenoe  to  it  ia  needless  here. 

The  Koon 
Is  fall  at  2h.  29m.  in  tbe  Early  Uornint:  of  the 
6th,  and  enters  bor  Lstt  Quuttur  atHh.I-lm. 
p.m.  on  tbe  13tb.  She  will  be  now  at  Jh.  2r3m. 
p.m.  on  tbe  21at,  and  enter  her  First  Quarter 
l-aiB.  alter  nooM  on  the  Ittth. 


Day  of 


24-0  p 


The  Moon  will  be  in  oonjuojition  with  Saturn 
:  8  p.m.  on  tbe  5th  ;  irith  Jupiter  at  6  p.m.  on 
the  Hlh;  with  Mars  at  11  p.m.  on  the  10th; 
with  Venus  at  1  a.m.  on  the  20th;  and  with 
Meicuty  at  8  o'clock  tbe  same  morning. 


1  a.m.  on  tho  Sth,  between  two  and  three  haont 
prior  to  which  he  will  Traoiit  the  Son's  disc. 
As  Uic  last-named  phenonninoa,  however,  does 
not  begin  until  lOh.  IGm.  13s.  p.m.  G.M.T.,  it 
will  obviously  be  isTisible  in  this  country. 
Mercury  attaiiu  his  greatest  alongition  West 
[13'  621  at  8  p.ni.  on  the  24tb._Hia  considerable, 
and  late  in  the  month  agaiu  increasing.  South 
Declination,  though,  at  this  time,  immerseii  him 
in  tbe  mists  of  the  autumn  horizon  ;  .ind  be  is 
very  iodifierently  placed  for  the  observer.  His 
angular  diameter  incieasea  from  S'4^oatbo&nt 
to  O'S"  on  tbe  7th,  and  theu  decreases  again  to 
G"  by  the  end  of  the  month. 


The  pondulum-like  part  indicated  by  the 
above  Ephemerij  ia  desoribed  wholly  in  Libn. 
The  only  oottspiouoas  aCw,  however,  to  wbltA 
Meroury  can  be  aaid  to  approach  in  that  con- 
stellation is  a  Llbtie,  rather  more  thnn  V  North 
of  which  he  will  be  found  on  the  morning  of  tho 
24  th. 

Is  a   morning   star  during  the  whole  of   N«< 


now,  presenting  a  very  neatlj-  circular  disc, 
whose  angular  diameter  decreases  very  slowly 
from  11-4' on  tbe  iBtot  the  month,  tol06-on 
the  3Dth. 


b.  m. 

12  4S-5 

13  11-5 
13  34-7 

13  58-2 

14  22-1 
II  46-'! 


10     24-3 

IS    34-T 
14     37'7 


10     8-4 
10  US 

le  15-7   . 


Hence,  it  will  be  seen  that  Venus  travels  from 
Virgo  into  Libra.  She  will  be  very  olosetoS  Vir- 
ginia during  tbe  Early  Uunung  oC  tbe  4th,  and 
will  be  seen  i'  North  of  Spica  on  that  of  the 
Sth.  After  thia,  lur  path  Ilea  through  a  region 
void  of  conspicuous  ttars  onttl  tbe  26lh,  when 
she  will  be  less  than  1''  North  of  a  Libne. 


OoonltatiDns  of  (and  n 


.r  approaolies  to)  Fixed  StSLra  by  the  Soon. 


Name  of 

1 

1 
Diwppoar.     Moon's 

h.  m. 

;0  Arietis 

2     7B.m. 

Bright. 

p'Arielie 

5  30    „ 

Bright 

^"Aiiatis 

to  10    „ 

"'/"■ 

oT^uri 

t9     7  p.m 

"-r- 

..Geminormn 

■»■* 

triOajn. 

3.A.G.  2433 

4 

2    4., 

Bright. 

10  Canori 

tl3  43  p.m 

iCauori 

1  30a.m 

;■  Sagittarii 

H  53  p.m. 

3  Sagittarii 

<  Aquarii 

7  36    „ 

Dark 

16  Piscium 

I  a  I-isoium 

6 

Dark 

m 


Dark 

Dark 

Dark 

Bright. 

Bright. 

Bright. 

Briirfit. 

t  Near  approaches.     *  Bat  apparently  bright. 

Sercury  JupiUr 

after  tbe  Sun  for  the  first  four  daya  of  the    Is  vistUe  from  sunset  to  dan,  and,  coming  iDt< 
month,  later  on  beoooung  a  UomingStar.    He    appeaition  totbeSnn  at  9  a.m.  on  tbe  IStt.  wW 

—  inferior  eocj  miction  with  the  Sun  at  I  very  considemble  North  Declination,  is  about  ai 
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vrell  placed  for  tha  obsBmr  u  ha  posaibly  oan 
be.  Hii  asgiilu  diameter  Jwbich  i*  46'  oa 
Horembar  1st),  remtliu  Monblr  ooiutiuttt  dur- 
ing the  irhole  of  tha  month.  The  reniukable 
dBt«U«  ot  tha  markingB  on  hia  diao,  and  the 
anmerDiu  phenomena  exhibited  bj  hia  SatelUtei 
nnder  him  a  noble  and  intecwting  object  to 
0TBI7  poaseanr  of  a  toleaoope. 


"^4 

Right 

DeoIinaUon 

Sontts. 

h.    m. 

h.   m. 

1 

S    22* 

la    38  7  p.m. 

17      6-9 

11 

3   n-a 

16    G&'S 

11     6J-0     „ 

IS 

3    11-2 

la    46-7 

11    2S'6     „ 

31 

3     115 

Ifl     35-7 

11      7-2    „ 

3      B-9 

16    SS-1 

10    44'9     „ 

Is  a  IforniBgStoi'asfaiu  his  Ueiidian  passage 
ti  ooocemcd ;  but,  as  be  rises  abont  b  p.m.  at 
tke  begianinit  of  the  month,  and  about  6  p.m. 
«t  the  end  of  it,  he  is  visible  daring  a  aonsidBT' 
*ble  portion  of  the  working  hooia  of  &o  night. 
His  great  Korth  Deo&natioit  places  Mm  in  a  po- 
sition pecolluly  favoumble  for  the  obser»er, 
and  his  angnlar  diameteF  increases  from  13'8'oa 
the  iHt  of  XoTombor,  to  17-3'  by  the  last  dayof 
Uie  month ;  thus  rendering  a  oonatdembls 
unoontot  tetesoopio  detail -^ble  on  hissur- 
Uee. 


•3^ 

Bight 

Soatbs. 

s-s 

. 

m 

h.    m. 

1 

0-5 

2i    Sl-B 

t    IB-'J  s.m. 

6 

*■* 

23    fi8-6 

4      2-4     ,. 

11 

7-1 

24      75 

3    45'4     „ 

le 

«■* 

24     18-8 

3     37-0     „ 

31 

»■« 

24    34-0 

3     7-a   „ 

3S 

64 

34     61-6 

2     4S-8     „ 

■^N. 


abia  North  DotJinsition,  is  adminibtr  plaoad,  in 
erery  r««peot,  for  the  ofaserror.  Kls  ring  sys- 
tem, wM^  vas  but  month  as  open  a.s  it  vilL  be 
dnriog  the  present  year,  will  not  sensibly  close 
doling  the  preeest  one.  The  angular  diameter 
«(  Uu  Flaiiet  imperoepUbly  dtmiaisbes  from 
IS-r  on  Noranbei  1st,  to  18'  by  the  30th. 


II 


11  5«-l 

11  48-7 

11  41-8 

U  31'8 

11  3S-t 

II  S2'G 


b.  m. 
11  4«-0 
II  32-8 
11  1-S 
10  40-4 
10  IB-S 

9  68-3 


Htaet,  Baluiu  wHl  ba  aean  to  be  tnTelling 
liovlr  away  bom.  the  SJih  nagnitode  star  "' 

B  into  Tie*  for  tha  obMrrer'B 


n  oppodtbti  to  UiB  Bnn  at 
!•  •.«.  «a  XoTsnsher  7tli,  and  is  now  •«  faTonr- 
•Uf  plasii  for  (iibMoiiie  obMrration  as  he 


JnsitCT'B  SntellltM. 
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II 

II 

TrE 

II  ISliB 
TrI 
ShI 
OoD 
EcR 
OoD 
EoR 
TrI 


.. 

IL 

» 

41 

41 

hi 
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A? 

;ia 

u 
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7 

*) 

3! 

ei 

fi 
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■» 

JiK 

HA 

KB 

4* 

3V 
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13 

36 

57 

45 

17 

49 

28 

EoEclipsa;  Os  Oconltatian;  Tr  Tran^t  of  Salellite;  Sh  Transit  of  Shadow ;  D  Disappearaoos  i 
R  Beappeurauue ;  Ilngrosa  ;  E  Egress.  The  printing  of  a  phonomenoa  inifatitM  indwatet  thst 
''  risibility  is  rendered  daabtfnl,  either  by  the  brightness  of  the  twilight  or  by  Jnpiter's  proziBiV 
the  hariion.  The  student  sliould  carefully  obserro  the  Transita  of  Satellita  in.  on  the  idghts 
of  the  IBCh  and  25ih,  and  note  whether  any  (and  if  any,  what)  change  of  oolonr  oanus In Iht 
Satellite  as  it  orosaes  Jai^ter's  disc. 


Right 

BecUnation 
North. 

Souths. 

h.   m. 

h     m. 

1 

3    53-6 

14     40'B 

12      80  p.m. 

e 

2    631 

14    38-5 

11 

2    62-5 

14    3fl-I 

11     27-6    „ 

16 

2    62-0 

11    33-7 

11       7-4    „ 

21 

2     Sl-4 

14     31-4 

10     47-2     „ 

26 

2     60-9 

U     29-3 

10    27-0    „ 

somewhat  to  the  Santh  ol 


Is  the  only  one  visible  ;  but  she  having  (as  stated 
in  our  '.'  Notes  "  for  last  month)  coma  into  op- 
position with  the  Sun  on  Ootober  30th,  isoow 
very  oonvenieatly  placed  for  the  observer.     She 


;h  magnil 

iffloeforl 


her  identifioation. 


Her  limited  paQi  this  month  liai  wholly  i 


OTeenwtoli  Sean  Time  ot  Sonthlni  rf 
Pouteen  of  the  Principal  Plxed  Stars  <• 
tbo  olg-ht  of  HoremlMr  lat,  1881. 


Star 


Souths. 


.'Caprioomi 5  26  SS.Wpja- 

aCygoi  6  63  4S'34   „ 

aCephei  6  31    3-76  » 

aAqouU         7  14  64-10   „ 

Fomalhant       8    6  10-3S   „ 

Uai^b 8  13  61-46   „ 

I  Fisdnm        8  4S  48-72   ,. 

a  Aadromedge 9  17    8-90    „ 

nCasBiopein 0(8  38-46   „ 

FoUrls 10  31     8'6I    ,. 

aAiietis  tl  16    3-80    ,. 

aOeO. 12  10  29-85    ,> 

oFersei  13  30  15-09    m 

ijTauii 13  64  44-33    „ 

The  Method  of  finding  the  Gieenwioh  HM& 
Time  of  Sonthing  ot  either  of  the  Stars  in  tbs 
above  liat,  for  any  othernight  in  Novomber,  H 
also  that  of  dotermining  the  instant  ot  ita  Lo«lI 
Transit  at  anv  other  station,  will  bo  foDOd  on  p. 
300  of  Vol.  XXXII.  The  rules  there  givaa. 
howoror,  are  not  rigidly  acciuate  when  appliad 
toPolsrisand  other  oinnimpolar stars, althongk 
they  are  soffidently  so  for  ^  ocdli>ai7  pnrpoasa. 

BbeoUnr  Stars 
There  Hems  but  littk  need  to  MteU  here  Hm 
strange  story  of  the  great  Ueteorio  stream 
through  which  the  Earth  travels  from  the  13th 
to  the  15th  of  November,  nor  to  repeat  tLe  hia* 
tory  ot  Profcasor  Adams's  identilioation  of  thli 
ring  of  aerolites  with  the  little  oomet  disooveltd 
byTempelin  18G6.  Suffice  it,  (hen ,  to  say  that 
this  aonnlns  of  disorete  matter  revolving  round 
the  Son  and  interacctiDg  the  orbit  of  the  Eutk. 
possesses  one  region  ot  eioeptioaal  riohnett : 
but,  as  it  describes  its  path  in  33}  years,  that 
period  must  always  elapse  between  two  display* 
of  extraordinary  biiUiauoe*  Aa  the  last  of  thet* 
ooonned  in  the  year  1866   (oddly  atunigh  th» 
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1,  attor  abiorptjon,  ail 


lonl  ntm)  to  rei 
tUe*  itpoiNuoi) 

■■ ' Ti  the  aliaorbsd  gti  contained  in 

r  the   liqaidV     Phyiiditi 

■uii|M«>  uiai.  ibe  siilu  ot  a  solid  bod* 
iDuieiHantt  molMulMof  guwitbwhieb 
ionoundedu>  attractiaiinBembling  thit 
id  in  oapillaTy  phsnomena.  Bt  TirtQe  of 
lotion,  Bb*orbed  gum  are  attichn]  in 
n  la;en  of  difFeient  dsaiity  on  the 
of  poioiu  labataacee.  It  hai  been 
I  '  to  dcteimine  approximatelp  tba 
it  gaseous  lajais  cOTSring  the  walli 
■  bodies  atter  absorption.  Theodore 
raobseiredin  1812,  that  the  absorption 
bT  charcoal  is  altriji  accompanied  by 
othsst.  This  beat  is  aridentlytheefieet 
laation  ot  the  gsa.  It  will  be  greatei  the 
getic  the  coudensatiaD,  and  Uie  greater 

Katlained  by  the  adherent  gaaeons 
loaon  the  heat  liberated  by  absorption 
sin  qnantitj  ot  gas  ;  then  oompore  this 
that  produced  by  Hqnefaction  ot  the  iame 
of  g«a.  It  it  appoar  that  the  heat  of 
I  is  greater  than  that  ot  liqnefaolioa,  ve 
nde  tkat  the  gas  absorbed  has  for  eqn^ 
rea  a  deoiity  superior  to  that  of  the  aime 

*  that,  by  oonolneiTe  azperimenti,  Favre 
d  that  caibonio  acid,  sulphnroui  add, 
gases,  condenied  on  the  snnaca  of  porous 
ist  hare  a  density  greater  than  the  same 
iBed. 

ipuis  worked  out  a  series  of  expeiiments 
(  which  confirmed  in  all  points  the  remits 
They  were  described  at  the  recent 
leting  of  the  Haltatia  Sodety. 
rda  the  heat  liberated  hy  abeorption  at 
I  liquid,  it  Is  also  constantly  superior  to 
!  liqnef  action  ot  the  same  gas,  bat  it  is 
inferior  to  the  heat  of  abaorption  of  a  gas 

nois  rocalls  tlie  fact  that  the  elaalia  force 
n  vapours  ot  a  mixture  of  two  miadble 

neTBT  equal  to  the  luni  of  the  elastic 
he  Taponn  at  each  of  the  liquids  taken 
.  SometimM  it  doei  not  even  attain  the 
cs  of  TapoDT  of  the  mon  Tolatils  liquid. 
fact  ii  in  intimata  connection  with  what 
laaaotu  wlutlon*.  We  hare,  in  laet,  in 
•aae,  m  niituta  ot  two  liquids,  one  of 
1  Ten  neat  axccti,  while  the  proportion 
ir,  t£e  liquefied  gas,  is.Tary  smalL  The 
uki  the  clOM  lelaBoB  of  these  phenomena 
omewhat  OTerlooksd- 
!erMu»  between  the  heat  of  abeorption 
t  UqDefacti<»i  being  pretty  conaidmahle, 
oil  thought  it  would  b«  interMtingta 
lit  diffsrenoa  in  a  direct  mawwr.    Xliia 

dona,  evidently,  by  putting  the  na 
qoalled  in  immediata  contact  with  ute 
ly.  One  ehonld  then  obserre  a  UberataoQ 
idaely  e^uol  to  the  difference  between 
'absorption  and  that  of  liqaefacUon. 
.t  it  the  sign  ifl  cation  ot  the  heat  liberated 
itahlishment  of  dose   contact  betwa«i 


I  compreitibility  of  water,  that  the  water  adherent 
I  to  the  walls  mnat  hare  been  onder  a  prestore  at 
least  equal  to  36,000,000  atmospheres. 

This  im  menee  figure,  indicating  in  some  sort  the  cr- 
I  der  of  magaitDdeof  molacnlar  forces,  laigbt  awaken 
some  doubts.  But  oonddsr  the  nsolti  at  thermo- 
I  chemistry,  and  tniprisa  will  no  longer  be  felt.  Id 
'  tact,  the  heat  liberated  by  formation  of  the  quan- 
tity ot  water  here  employed  amounts  tu  liVJ 
oalorist— that  is  to  tay,  that  the  sum  ot  work  tui- 
nished  by  the  ohemicu  affinities  of  Uiis  sama  qusn- 
tity  ot  matter  is  ten  times  as  icreat  ai  the  ifork 
furnished  by  adheaion  ot  the  liquid  ta  the  wnlli  of 
the  solid  body. 


ion  ot  the  liquid  to  the  n 


t  the 


r  the  compreaaibility  of  the  liquid,  it 
rough  the  expcrimeucs  ot  H.  ColliuloD 
ignault.  The  Tolume  of  liqaid  in  im- 
utact  with  the  porous  body,  and  under- 
ictioD  of  molecular  forces,  may  be  eaidly 
jm  the  quantity  ot  m,t  absorbed  by  the 
y.  By  meana  of  these  dais,  we  may 
n  an  upproximate  manner,  thepresiuie 
haTB  to  l>o  eri-rteii  on  the  liquid  to  pro- 
equivalent  to  the  libeiation  ot  heat 
We  should  thus  obtain  an  approximate 
s  pressure  to  which  the  layers  of  liquid 
sdiate  DciKhbouihood  of  the  walls  of  the 
T  are  lubjucted. 

by  these  considerations,  U.  Chappuis 
neaiuie  naotly  the  liberation  ot  heat 
'ben  water  is  iatroduoed  soddenly  into 
ed  tube  filled  with  charooal  in  equi- 
mnpetature  with  the  water.  Ue  DMd 
well  OS  iu  the  experiments  preTioasly 
the  Jlnnsen  ice  calorimeter, 
srior  tube  containiug  the  charcoal  is 
alf  its  height  by  meuis  ot  a  hollow 
ding  a  tube  which  connects  with  a  Tup- 
'-pump.  Thus  vacuum  con  be  produced 
ior  charcoal  chamber.  A  certain  quau- 
IT  is  brought  above  the  stopper,  and 
w  till  equilibrium  ct  temperature  is 
ished,  the  stopper  is  withdrawn,  and 
Mnetrates  the  pcres  of  the  charcoal. 
sn  libamted  fuse*  a  certain  quantity  of 

ition  of  beat  observed  it  not  so  little  at 
uppote.  Thus,  two  grammes  ot  wood 
rhloh  oondensed  uout  3o0mm.  ol 
■Htad    during  this   condensation    16 

md  Itom  these  data,  and  fromtha 
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By   B.   BaDDaaKLL    Cuiu,    f  .B.C.S. 
{Conlinofd  fron  page  16SJ. 
Ktatakea  of  the  Ooloni-bUnd  In  dally  lUa 
— Thalr    nut&oda     of    oudeav«nrinK 
ooniitorKot   tha    oonaeqasnoMi    of    their 
dafeota — llodaa    of   taatlnB-    for    Ooloi 
bliadnoaa— BooTOea   of  error  In  toaiins— 
The  MotttiU  praTtdenoe  ot  the  Kflaotion. 

THERE  it  nothing  more  diffinlt,  eyenlf  it  bi 
iu  any  way  potuhle,  than  to  lealiie  to  our 
telns,  or  to  maks  plain  to  others  by  Tarbal  defini. 
tions,  the  natara  in  aenMtiDns  of  wliich  we  ban 
no  expeiteDO* ;  and  hano*  the  pradie  upearano 
ot  the  world  to  the  colour-blind,  and  the  differ- 
ence between  their  sensations  and  those  ot  the 
colour-eeeing,  must  to  some  extent  remain  s 
matter  of  oonjeetuie.  For  the  pnipoae  of  illustra- 
tion, however,  and  in  order,  in  the  words  of  old 
I  South,  to  eoploy  those  arts  by  which  reason 
:  wont  to  npply  the  dafideccy  of  the  rewuts 
'  ssmse,  ire  may  aasome  what  id  not  quite  Uie  cai 
namely,  that  white  light  is  composed  ot  red,  gree  . 
,  and  violet  in  equal  propcrt  ions,  and  that  the  three 
I  colann  ara  of  equal  InminosiEy.  It  would  seem  to 
follow,  then,  that  to  eyes  which  are  incapable  ot 
seeing  one  of  the  ooIonTs,  one-third  of  tlie  total 
illummation  of  natnral  objacts  moat  be  estin- 
guithed;  and  hence  that  the  world,  to  Qie  senses 
ot  the  colour -bliod,  must  be  one- third  lass  bright 
—  one-thitd  leas  Inminous  —  than  it  ajipean  to 
othen.  It  foUowi,  also,  that  the  seniatum  which 
we  call  whitencM  must  be  unknown  to  tha  oolour- 
bticd.  WbitencH  is  the  result  ot  the  combination 
al  all  three  primariea,  of  whidh  the  colour-blind 
can  oomUna  Dst  two.  We  have  here  an  excBllent 
iUuiliation  of  tha  error*  wliidi  are  introdoced  into 
the  question  at  won  as  we  begin  to  mix  up  tacts 
with  nomenelatnre.  A.  child,  who  is,  say,  red- 
blind,  eeee  white  objects,  it  told  by  bit  alders  that 
they  ore  white,  takes  hu  idea  ot  whiteness  from 
theb  appearaww,  and  would  describe  them  as 
white  to  others:  Their  appearance  to  him,  how- 
ever, it  the  Mune  that  would  be  produoed  to  the 
eyes  of  the  colonr-iighted   by   an  Bdmiitote  of 

aual  puis  of  green  and  violet'  and  the  tamo 
ect  ot  such  an  admixture  would  be  the  tame  to 
him  as  whitenasi,  and  forms  the  nearest  (pfOOadi 
to  whiteness  that  he  it  capable  of  sealnrotima^it- 
iug.  In  the  tame  way,  the  white  of  the  green* 
bund  is  an  admixture  ot  red  and  violet ;  and  the 
same  prindple  applies  to  eveirr  other  colour  which 
may  be  pretentM  to  him.  In  other  words,  the 
colour-blind  persons  loses,  out  of  every  mixture, 
the  effect  which  it  produced  upon  normal  eyes  by 
the  presence  ot  tha  element  ot  rod,  or  green,  or 
violet,  OS  the  ease  may  be,  which  that  miitoce 

That  wb'ich  is  mvisible  to  bim  is  practically  oon- 
Bxlstant  for  him  ;  and  hence,  if  we  have  the  ele- 
ment ot  green  and  violet  in  a  colour,  and  do 
ethers,  the  red-blind  and  the  normal  sighted 
would  derive  the  same  sensation  from  them.  If  we 
then  odd  the  red,  the  red-blind  pereon  wonld  per- 
ceive no  diflerence  ;  while,  to  the  coloDr-sigbtad, 
the  colour  ot  the  mixture  would  be  entirely 
altered.  The  tonuer—the  rod-blind  that  is — would 
have  no  means  of  being  sure  at  any  time  whether 
ttie  colour  at  which  he  was  looking  was  composed 
July  ot  green  and  violet,  or  ot  \iiOK  coloure  with 
the  addition  ot  red.  The  nearest  approach  which 
we  can  make  to  a  disoovery  of  the  moda  of  vision 
it  the  colour-blind,  Is  by  ascertaining  how  auch 
md  snob  mixtnras  would  look  to  ourselves,  if  one 
jf  the  ptimaties  were  blotted  out  from  them, 
leaving  the  others  intact.  For  this  purpose,  we 
kave  a  vertical  wheel,  capable  of  beio^  made  to 
ratate  rapidly  around  a  hotliODtal  axis ;  and  on 
this  wheel  we  have  three  deft  discs  ot  card,  ot  the 
lbi«e  primary  colourt,  so  oontrived  that  we  can  ex- 
pose more  or  len  of  any  one  of  them.  We  will  illn- 
oinate  the  surface  by  the  elestdo  Usfat ;  and,  with 
the  thne  oclonra  expoaad  in  approsunately  ooneot 
proportiont,  wHI  tet  the  wheefmto  rotation.    You 


a  bmad  tootor  ot  red,  a  broad  at 


■  ot  Canter  Leetoret  deliwvd 


otl^racn,  and  abroad  eactor  of  violet,  but  timplya 
wlute  surfaoe.  We  will  now  abolish  tha  red 
sector,  flUinf;  the  whole  eirole  with  green  and 
violet,  and  then  the  rotation  ot  the  wheel  will  pi  o- 
duce  a  mixture  of  those  two  oolours,  which  most 
of  us  would  describe  as  a  sort  of  bluish  grey,  and 
which  must  nearly  oorrospond  with  the  appetz- 
ance  which  white  turfacea  preeont  to  the  rad- 
bliod.  Iu  like  maunor,  we  will  next  remove  the 
,  leaving  only  red  and  violet,  and  the  violet, 

.ving  only  red  and  green ;  and  in  eaeh  ease  the 
rocstion  ot  the  wheal  will  produce  some  reteui- 
blonae  to  the  appearance  presented  by  a  white  soi- 
faca  to  the  grean-bliud  01  to  the  violet-blind. 

It  seems  probable  that,  before  long,  improved 
meant  of  examining  the  conditions  of  colour-blind 
virion  may  be  tumished  to  us  by  the  diaoovery  of 
persons  who  are  oolour-blind  with  one  eye  only, 
and  who  will  be  able  to  compare,  under  proper 
directum,  the  imprtttiuii  derired  from  the  colour- 
blind ej;e  wiflt  ihoae  derived  from  that  whiidi  is 
eolour-aigtitad-  Two  tueh  peitont  have  been  re- 
oeutly  made  Uie  nhjeot  of  axpatuMnt  by  Pnit. 
Holruiao,  and  no  doubt  othen  will  be  found 
whenloond  fOr,  at  they  will  ha  now  that  attes- 
tioa  has  been  directed  to  the  tact  that  they  m 

Seop.  5l 


«|j|i«  HUB  in  •  utiuw  nau  wat  ta  lam 
natoh  for  red  nnaling  wit  while  tke 
0  leaf  WM  an  equally  good  match  for 
colour  ot  a  red  wottc,  we  are  at  &r«t 


and  Ices  remazl^ble  than  might  have  bean  si 

greater  auprite  to  many  persona  than  the  raoently 

■'— '  ■ '-'ge  of  tha  great  prevalanca  u 

_  alton,  the  ehonitt,  was  total^ 

red-blind ;  and  when  we  hear  that  he  said  that 
tha  bright  upper  tide  of  a  laatd  lesd  wat  to  htm 

a  perfect  matoh  for  red  s"" " ""    " 

back  of  the  leaf  w 

the  darker  colour  o        __,    . 

tight  inclined  to  think  it  impoatible  that  tueh  a 
state  could  escape  recognition,  even  for  a  itn^ 
day.  He  campured  the  colour  of  a  florid  com- 
plexion to  a  flhn  of  diluted  ink  spread  over  white 
paper;  and  taid  that  blood  wm  not  unlike  the 
colour  iriiiah  be  heard  colled  bottle-greaa. 
Although  a  member  of  tha  Sode^  ot  Friends,  he 
wore  In  the  ttrett,  with  perfect  complacency,  the 
brishtaoariet  gewaof  aDoctorof  Cinlljiwt;  and 
sud,  whca  atked  by  Whawdl  what  it  resembled, 
that  it  waa  of  the  same  oolonr  at  the  leaves  of 
me  evar^reeni  outside  the  window,  and  that  tha 

ilalrom  sky-blue.  It  wonld  ba  ttdiout  to  ena- 
._arate  errors  of  the  tame  clatt  wUch  have  ban 
recordod  ot  different  coIaur-b)ind  persons  by 
various  obiarrers,  and  which  depend,  tuually 
jpeaktng,  upon  some  unexpected  test  being 
applied  to  them  iu  an  unusi^  manner.  I  am 
acquainted  with  a  family  in  which  tht  father  sent 


brought  back  a  book  Hke  this  (a  red  one),  and  hit 
tnlitake  led  to  an  iaveatigation:  which  disdoeed 
Ihat  he  and  all  his  brothers  wera  ved*blind.  In  a 
general  way,  however,  the  oolonr-Uind  manage  to 
avoid  mittaket,  because  they  aoon  leam  to  nipple- 
ment  thdr  detective  senaa  by  t)M  study  ot  other 
tobjscts.    A. .....-—  ^->.- 

uuuj,  uie  Brst  thidg  < 

lo  feel  or  suspect  a  dISerenoa  between  hlm- 

wbieh  he  eiperieuoea  in  snning  toy  difference  be- 

'— '—fruit  or  red  batiiM  and  the  leavet  whiA 

hem.  Evan  haie,  itmnstbenmembered, 

he  sees  a  diHerence,  although  not  tJu  diffarcnee : 
baoaate  the  colour  to  which  Eei*  blind  pteeent*  to 
which  is  deflais^   .     *     .      .. 


distinction;  but,  seeing  that  it  is  made  by  thote 
around  lum,  and  that  he  it  laughed  at  U  ha  is  mia- 
taken  with  regard  to  it,  he  aalt  himaslt  to  work  to 
itudy  oaraf  ally  the  appearances  of  the  flown*  and 
of  the  leaves  respectively,  and  to  Ss  in  hit 
memory  etight  diffaienMa,  tuch  as  ai 


_   apparent   luminoeity   c. , 

jterprtti  thwe  at  being  the  tame  things  whiah 

happsBt  to  be  aosidentsUy  taal«d,  likelli 
— *- —   I  have  ipcken,  with  neam  pun 
he  may  not  only  for  a  long  asae  ei 


..    .  itsUytaaM,  likeUwboT  of 

wh^  I  have  ipoken,  with  neam  put*  red  or 
green,  he  may  not  only  for  a  long  asae  eecape  the 
detection  of  other  people,  but  he  may  una  remain 
uBoanaeiont  of  his  own  dritet.  Itnuttberttuem- 
bared  tbat  he  tees  oettaln  tUngs,  and  heart  thjpi 
detoribed  at  red ;  and  that  the  ajjpaarannn  whi(h 
they  preaent  to  hin  will  i^ve  him  Us  notion  of 
wlutltitthal  other  personamean  >f  ban  they  call 
UuBgt  nd.    Ha  m^  only  be  detested  whan  Mmia 
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BWtlC 

nil  funilr, 

mt  h«__ 

inbUck, 


t  MTTM  to  nmdsr  malaH  &11  tha  fine 
whlob  be  bai  wqiured  ;  u  when  the 
rho  Tu  tnTsUiiw  wrote  m,  letter  '- 


ipletin^   it    at 

in  rod  ink  uid 

beiag  hinuelf  coiudoui  of 


difftrant  hkltinc-pIuMi,  htlf  of  it  in  rod  ink  uid 
luU  in  bUck,  withoat 


VpiMUtiMi  of  the  diflennt  Miu&tioni  thftt  mnj  be 
[cSdiiDed  on  tbtir  Hindi  by  modified  hnoi  ot  the 
Mua  gmgral  ooloar.  Tha  nonul-aTed  panon 
ooutdeif  crMD,  for  ezunrie,  h  tlnTi  green. 
lAaUiwlt  M  TeUow-gnea,  Una  kcbmi,  or  nentrai 
man;  irtutarer tha putioaUc " Mwde ol  enan," 
M  It  b  Mllad,  it  etiU  hai,  in  hia  qr&  £•  dla- 
Uiwalahing  ohmMter  of  gnenneafl^  iriiioh  cannot 
baudden  or  diaffniaed  b;  vif  predominanoa  of 
bltw  or  TtUov  Whioh  it  m»  eontiin.  But  with 
tha  colour-blind  thit  identi^ing  oharaotacistio  of 
graannaaa  ii  wanting ;  and  baooe  fSTonl  penona 
peaking  o(  gnan  mar.  bj  eaoh  hmvina  i«taienoe 
in  hli  own  mind  to  aome  pBitionlar  hoe  ot  the 
eolonr,  diamiba  it  in  the  moat  wnlndiatoir  taima. 
One  mtj  in,  with  pecfaot  alnooii^,  thftt  graan 
appeaii  to  him  like  red ;  nnothar,  Uiat  it  look* 
jeUow;  ft  thiid,  Uoe:  a  fourth,  HMk;  s  fifth, 
«cang«;  ftiixth.  tiaM;  bamwliiah  thenumal- 
eyad  waniiGar.  uncrawad  with  the  nnitjotgreen- 
nau,  may  naCnraUr  infer  that  a«di  peiaon  Ii 
■oAtiBg  mder  ft  dUwentnaoiaaof  aeoiaoider ; 
Iriiil^  ^  propar  inlanmb^iuu,  ttwM  anouftlona 
dMdi^tiinu  would  oafy  mnTor  tha  expraaBon  of 
«M  OTiHirtMt  tmOi,  and  one  pailMtlj  anUOm 
4a(aata<Tiii<». 

It  will,  I  think,  help  aa  to  andantaid  the  paoa- 
liantiea  of  riaion  in  qnaation,  if  wa  andaSTODr  to 
frta  oni  minda  antitalr  from  tha  iafioMiBe  ot  the 
phiaio  "  ooloitr-blia^>'  and  If  we  tUnk  of  th» 
^nbjeota  of  the  defect  aa  of  patanu  who  aranot 
"odom-blind"  ftt  ftll,  bnt  who  ars  ted-blind, 
AMO-UiBd,  01  Tiolet-blind.  The  only  really 
"eolonr-bliad"  people  are  thoe  who  are  bl^  to 
ftll  oolooD,  while  tliay  atill  lea  light  and  (hade  and 
loim ;  and  of  thaaea  Teiy  aaudl  number  of  anthen- 
lie  tnaUncea  hare  bean  reoorded.  The  othan, 
thoae  who  are  rad-bOnd,  oi  graan-bllnd,  or  violet' 
bUnd,  In  tha  worda  of  Bolwaen,  pamnrei  bi  the 
main,  tta  iftme  Uad  of  flght  aa  the  nramal 
obMrnr,  hut  they  pacoolTe  part  of  U  In  anothw 
nuuuMT.  la  tba  ayitam  aoeordina  to  whiA  thay 
anaag*  thtir  oolonra,  tb^  haTe  fiw<ai  kiada  than 
the  Bormal  obaarwg ;  and  thia  ia  why  they  are 
-obliged  to  cUiMty  onder  the  aanw  deaMiinatiDn 
«  poTttOB  of  the  colenn  olataed  by  the  normal 
obaerrer  mdw  difannt  head*.  It  reioltt  from 
thia  thftt  they  And  leaemblanoea  between  oolonra, 
or  oonfaaa  othara.  whioh  to  the  normal  obaemr 
are  qnito  diflannt;  for  inatinoe,  red  and  gnan. 
^aaaoonfiulaainatarallyanrpnia  andamntethe 
normal  ohaamr,  who  readily  Im^faaa  that  they 
__,„  * 1  '-no»aoe  of  oolonn,  or  from 


might  make  in  Ihii  reject.  Bat  thia  la  not  the 
aaaa;  far  aaeh  variety  of  oalonr-bliudaeaa  obeya 
Iftwi'aiiila  aa  asaet  ai  thoae  whioh  goram  the  im- 
pTiaaioniof  thenormal  obaerrer.  A  eolonr- blind 
paiaam  ean  no  mora  aeonatom  hlmialt  to  leelnK 
•oloua  aa  the  normal  obaerrer  doea,^than  the  nkT 
bEnd  can  lea  oolonis  in  tta  auM  way  that  the 
gmB'hUnd  doea,  or  rww  wrtil. 

nil  tIbw  tit  the  matter,  which  ii  baaad  npon 
npeitMee,  aiplalat  to  u  how  the  eolom-bfind 
lae  oolonn;  bat,  if  we  ooly  net  onr idaai  npon 
the  nawaa  given  to  oolonn  by  the  otdoiu-bhnd, 
wa  can  be  aatf  y  deodTid.    To  jndge  oornct^  of 


Bracbcal 


2aaitioai  oonneeted  with  it,  it  ii  of  the  hfghaat 
nportaaoa  diitinclly  to  obaane  the  dilferenoa 
hataaau  the  manner  in  which  tbo  eoloiir-blind 
feram  mm  ootoiui,  and 

<wiMt  thim.    ne  aena 

natal*  at  tha  maa  of  oolonr  in „ 

^  the  optle  nam  from  birth,  ^a  aaaM^  oa  the 
Mntraiy,  ia  teamed.  ItiiMBT«ntional,itde[MDda 
npon  axandaa  and  habit.  The  namei  of  eolonra 

on  tha  other  hand,  they  are  renlatei  by  the 
ayatam  of  normal  Mht,  and  oaanM,  conaeqnently, 
agree  with  that  oTthe  oolonr-blind.  Tb«T  can, 
narerthelaM,  be  learned  by  the  latter,  and  aren 
Wliadoorraatlyinraany  oaaoa.  Itia  the  want  of 
ft  dear  nndantuidina  npon  thia  point  wUdi  1 
MmoMMxiOQiemtai 


^noitaeto  them 


1  tha  anbjeot  of  oolanr-blindneaa  eiii^g 
ta  the  memfi,  becaaaeanch  we  ia  the  toI  nnder 
which  the  deti 


leteot  niuaDy  oonceali  itadf  from  pi 


le  taatnomeDt, . 

diaeorary  In  caaaa  lAaia,  aa  frequently  heppana, 
the  methoda  of  azploifttion  employed  are  iadaowTa, 
MiM  baMd  npoai  anoaoona  princqdea. 

When  we  fleet  think  of  tha  conditicn  of  _ 
oaloar-bllnd,  it  la  difficult  to  nndentand  how  the? 
oanfan  to  be  Immediately  detected  irbm  in  tha 


oompany  of  man  miiowed  with  nermal  ^ht ;  bat ' 
daily  aiperienoe  ihowa  tu  th&t  they  do  es»pe.  Id 
*°**"ifr  the  peraona  employed  npon  a  railway,  for 

.MS,  who  ate  required  night  and  day  to  sire 
ftttentioa  to  oolonred  Bifuala,  we  luaally  find  that 
a  DUinber  ot  colour-blind  ore  diacoverM,  Although 
their  dafaotiTe  lenae  had  not  piaviaaaly  been 
■lupected  either  by  thamielvea  or  othen,  and  the 
majority  had  coireotly  parformad  their  dntiee. 
Bat,  aa  I  ihall  hereafter  hare  to  ihow,  the  fact  of 
having  avoided  mutak«e  for  eome  given  period 
tloee  oot  afford  to  tha  coloui-bliod  signalman  tha 
alighteat  aBcnrity  tor  the  fatnn.    Hie  defeat  will 

.  day  anraly  find  hini  oat,  and  that  at  the  vary 

whan  he  ia  leiat  enipicioiu  of  ita  infloenca. 

Aa  a  mattflT  ot  fact,  it  ie  fonnil  that  the  numlKr  of 
colour-blind  pvrBonl  employed  on  the  AmeiicHn 
i&ilwaye  liai  bevii  diminishod  by  tho  occurrencs  of 
miat&kea  on  their  pitti  which  have  been  attributed 

ruleiBuoSB.  or  even  to  drunkenneaa,  and  which 

led  to  thcic  being  diacharged,  not  as  coloui- 
hlind,  but  as  bid  servauta.  A  recent  American 
writer  BSiya  that  the  colonT'blind  elimimLte  thflm- 
-''—itxoai  rail  tea;'  employment  in  thia  way  in  the 

e  of  a  tew  yeara,  and  that  they  are  never 

,i  amoDK  tho  old  eeryanta  of  any  company. 

nnfortonately,  in  tha  procaaa  ot  sliminatiBg  them- 
■elves,  they  luve  often  eliminated  other  people 

{To  it  coniiniud.) 


KECHAsrcAi  DaAwnra-vra.' 

By  Paov.  Johs;£.  Swcaec. 
Selecting  'Work  from  the  Workshop. 

FOR  another  change  ot  work,  or  to  give  tha 
■Indent  a  bit  ot  experiensa  hare  and  there  ont 
3(  the  great  vanety  ot  work  with  which  he  will 
meet,  both  in  the  drawing  and  the  work  itself,  I 
3ffcr  the  following  ■aggeetion,    aa  a  laaaon  well 


ideas,  will  in  thia  eaae  involve  no  loaa,  tci  Oa 
lesson  ia  drawiog  i*  none  tha  lam  valnabla,  lUi 
the  lesson  in  thonght  ia  iuunanaaly  mote  adn» 

iTaverloee  eight  of  tha  aubjeot  jonara  Mf- 
ing  to  think  «  the  dmwiiig,  ajid  oavn  1m 
aiut  of  yonr  drawing  leaarai,  and  imapaa  ■■■ 
little  oontiivance  yon  may  hit  apon  la  an  inntfiH 
and  ao  forsake  year  good  utantioiu.  Bad  go*Nb| 


hinWU,    finppom  U  to  he  »  pidlflr  ttkt  bataik 

liaDd.  An  eiumple  might  ba  given  hia,  bat  k^ 
Bse  how  other  draughtamen  do  it,  and  haw  tt 
enKravec  does  it;  t£aa  he  can  taka  his  ~'~" 
Eitbor  way  ia  good  eDaugh ;  one  Way  ia  CD  . 
good  lU  aaother  if   the     thing  prodDoad  by  fti 


»  azo  m  tha  JfathiHttl   will  giia  w 
■tadeot  abundant  varia^  from  whieh  to  aJaa^aii 

objection.    Ft 


lant  varie^ 

1  (ail  to  leo  why  any  of  them    ..  ._       ._, 

ibjectioD.  From cathec  amnaofaabB 
uid  ba  Ukely  to  produoo  the  thi^  natd 

If   no  dimocuons  were  ^T«n,  the  iliaart*— 

would  be  joetifiedin  making  thaboUaauaial 

aa  large  aa  the  drawing  itoell. 


tha  belt  way  t«  npreaent 
point  in  all  .ordinary  bolta,  aaoh  ^  •«>•■■>  _^ 
Fig.  25,  ia  id  the  bottom  of  the  thread  halev  ta 
nnt,BadaboIt  luhjeot  toinddanibo<ABaiiHM 
pnmihmants  will  ataad  mndh  loi^ei  it  Mtad 


wonld  notiliiU 


tain  the  tool  hoUn  <tf  {li^ 

ia  ehonL  at  G  »  PaII>asU| 
"m  of  redudng  tba  itoMrfka 
lava  It  flU  tha  kd^  M«l 


tnmed  down  from  the  thread  to  Uw  li  . 

aiifiiniiirlflnrnpTnTnfltnifanil  ffa  amaiiiiifi 

tJata,  when  bolu  latt  full  ai " '- 

all.    And,  two  bolta  of  thii. 

3ommoD  bolta  in  the  tool  h 
lee.    There  ia  eh 

,  another  fona  o. 

lit  and  jet  ha»a  ,. 

expensive  to  make  than  tha  SIcondly  ( 
atD.  Thia  !■  only  an  ordinary  bolt  w' 
aboQt  half  Ita  diamatar  driUad  down  4 
the  ending  of  the  tiiriad.    (BaedattadBi 

Bolte  ot  either  of  thaie  p 

certain  ptaoea  tlian  " 

other  advaatuea  ia 

ahakelooae.    U  tbaaabJectaaUotadbe 

hanger,  and  the  article  cannc*   '    * 

drawing  itand,  make  Naj^  • 


drawing  ot,  and  than  study  the  aubjact  aa  yon 


-„ , the  lubject  you  have  leleoted, 

atndy  every  ^rt  by  itaaU,  Baaaon  oot  why  it  is 
made  aa  it  la,  why  the  different  onaa  are  not  alike, 
which  yea  oonaidK  the  beat,  and  why.  Even  to 
change  tha  aiiape  and  alia,  to  better  come  to  your 


■  liom  tha  JwrlaR  Ifaekimit 


And  If  ^  atndeat  fladi  nothing  be< 
good  aa  any  tor  a  aabjeet  to  mue  a 
use  aome  real  article,  inat«ad  at  co] 
haie  lepreamted.     Ai  this  dnwing 


It  you  have  an  appartunlty  to  icaa 
ahop  of  any  soosiderable  aiie,  f  os  vUl 
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Houzean  findfl  in  it  a  sericH  of  laminous  plates 
or  maasoSi  to  the  nuaiber  of  thirty-three,  each 
diminishing  in  brightness  outwards  from  the 
centre.  These  are  arranged  almost  exactly  along 
a  great  circlo  of  the  celetitiuL  sphere.  The  solar 
system  is  nearly  in  the  plane  of  this  **  equator/' 
and  probably  near  its  centre. 

A  series  of  experiments  with  certain  cul- 
tivated plants  wan  lately  made  by  Herr  Weiss, 
with  reference  to  the  comparatiye  Ysloe  of  man- 
uring with  nitric  acid  and  with  ammonia.  The 
plants  were  grown  in  pots  in  a  soil  of  arti- 
iidal  humus,  and  received,  besides  the  neccHSory 
mineral  salt?,  either  no  nitrogen,  or  nitrogen  in 
various  forms.  Herr  WoL)h*s  results  are  as 
as  follow :  (1)  There  are  plants  which  in  the 
first  period  of  life  can  take  nitrogen  only  as 
nitric  acid,  and  others  which  can  take  it  only  as 
aminoniaoal  salt.  In  the  second  life-penod, 
nitric  acid  must  also  be  furnished  to  all  plants. 
(2)  Buckwheat,  oats,  peas,  beans,  and  Soja 
beans,  are  proved  to  he  nitric  acid  plants,  while 
maize  and  tobacco  are  ammonia  plants.  (3) 
The  X^ppy  ii^  probably  an  anmionia  plant, 
but  barley,  rape,  and  potatoes  are  probably 
nitric  acid  plants.  (4)  In  general  it  will  be 
found  more  advantageous  to  manure  with 
nitrogen  in  the  form  of  nitre  (in  the  case  of 
ammonia  plants,  naturally  not).  If  ammonia 
salts  are  used,  they  should  be  applied  in  autumn. 

In  the  departments  of  France  the  destruction 
of  hurtful  and  dangerous  animals  is  encouragfed 
by  money  awards.  List  year,  in  Seine-et- 
Mame,  there  were  killed  as  many  as  3,598  vipers, 
paid  for  at  the  rate  of  26  centimes  per  viper,  the 
total  amount  being  899f.  50c.  The  great  bulk 
of  these  vipers  were  killed  in  the  arrondissemcnt 
of  Fontainebleau. 

In  a  French  journal  devoted  to  textile  industry, 
M.  Bordier  has  lately  pointed  out  the  advant- 
ages derivable  from  a  plant  indigenous  in 
South  America,  and  known  in  France  by  the 
the  name  of  the  fd/etone.  It  abounds  in  the 
wild  state  in  France,  and  ia  other  pares  of 
Europe,  especially  Italy,  where  there  are  several 
varieties  of  it.  It  is  an  Asdepias,  with  opposite 
leaves,  and  simple  stem,  and  the  flower,  com- 
posed of  two  oblong  petals  inclosing  the  seed, 
IS  crowned  with  an  aigrette  of  white  silky  hair. 
In  Italy,  several  attempts  have  been  made  to 
utilise  these  hairs,  but  with  little  success;  for,  it 
is  said,  they  are  too  sliort  and  brittle  to  be  spun 
and  woven  alooe,  and  in  mixture  with  other 
fibres,  they  weaken  the  stuff.  Now,  acoording 
to  M.  Bordier,  it  is  not  these  hairs  that  should 
be  treated,  but  the  stem — from  which  an  ex- 
cellent fine  white  resistant  fibre  may  be  obtained 
capable  of  replaciog  silk.  M.  Bordier  says  the 
fibre  is  superior  to  that  of  jute,  of  which  French 
commerce  imports  annually,  by  England,  a 
quantity  valued  at  sixteen  to  eighteen  million 
francs.  The  stem  of  fafetone  has  the  advantage 
of  being  incorruptible  by  water.  These  im* 
portant  statements  by  M.  Bordier  will  doubtless 
bo  fully  tested. 

For  some  yearn  back,  various  speoicH  of  euca- 
lyptus growinpc  thickly  over  extensive  areas  in 
New  South  Wales  have  been  dying  off,  and  in 
a  manner  so  regular  as  to  appear  to  have  been 
caused  by  human  agency.  The  trees  do  not  die 
over  any  large  area  Himultamously,  but  become 
affected  in  the  first  instaaco  in  one  particular 
spot,  and  gradually  die  off,  in  a  direction  from 
north  to  south,  and  in  belts  of  more  or  less  width, 
leaving  those  growing  on  either  side  of  such 
belts  entirely  unaffected.  It  is  supposed  that 
this  destruction  is  .caused  by  a  fungus  at  the 
roots ;  but  why  it  docs  not  spread  laterally  is  at 
present  an  enigma. 

Starting  from  the  idea  that  the  coloured  re- 
actions in  alkaloids  are  caused  by  subtraction  of 
water  from  the  reagents  used.  Signer  Czum- 
pelitz  recently  devised  a  method  of  distinguish- 
ing alkaloids,  and  successfully  used  chloride  of 
zinc  for  the  purpose.  The  substance  to  be  ex- 
amined is  perfectly  dried,  and  then  moistened 
with  two  or  three  drops  of  cliloridc  of  zinc  solu- 
tion (one  gramme  of  chloride  of  zinc,  30oc.  of 
hydrochloric  acid,  and  30cc.  of  distilled  water) ; 
then  the  substance  is  dried  anew  in  a  water- 
bath.  In  this  way  strychnine  is  coloured  ver- 
milion, thebaine  yellow,  naroeine  olive  green, 
delphine  brown  red,  berberine  yellow,  veratrine 
red,  quinine  pale  yellow,  digitaline  chestnut 
brown,  salicine  violet  red,  santonine  violet  blue, 
oabcbine  carmine  red. 
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[  IFc  40  M<  Md  <mr$tbH»  rufcmtQiU  for  tt«  ojiWob*  of 
«orr««fM|ii(iMl«.    TIm  JBiitor  ntpMlMlv  r€qu$Bta  that  «B 
aktnM  bt  4ratn  mp  m  onwf  m  pamtbU,] 


AU  Mmmuuieationa  should  b4  addre»§ed  to  tka  Bditob  ^A§ 
IvauBH  MjKnAnOf  Sip  ToiviBtocllHatrmt,  Oownt  gmrdrnt 
W.O, 

AUOhi^mM  mmI  PatlHific4  Ordon  toUw»ad»  AqfaNi  U 
/.  Fassmou  Bowabds. 

%*  /•  ordtr  tofreOHaU  r^/Invn^e,  Oorruponimti,  wkm 
tpmliAmg  of  any  Letter  previouMlg  ituerted,  wOI  Migt  if 
wuntioming  the  number  of  the  Lettert  a$  umU  m  the  page  on 
which  it  appeara, 

"l  would  have  eterftmB  write  what  he  knowh  and  ai 
mxuAk  as  he  knows,  but  no  more ;  and  that  not  tai  thli 
only,  but  la  all  other  nibjeeta :  For  snoh  a  person  may 
have  ■OHM  partionlar  knowledge  and  tspericoM  of  Che 
nature  of  soch  a  penon  or  snoh  a  foontain,  tkat  as  to 
other  thkige,  knowe  no  more  than  what  everybody  does, 
and  yeL  to  keep  a  olotter  with  thia  little  i^ttaaee  of  Us, 
will  oaaertake  to  write  the  whole  body  of  phyaioki:  a  vier 
framni&enoe  grmt  ineonvenienoei  derive  tneir  eriginaL'* 
•^Moulaigne^e  Mteape, 

i-M 

liUNAB  PHYSICS. 

[193 iC]  — Undeb  this  title  I  propose  occasionally 
to  refresh  my  memory,  and  those  of  my  readers, 
with  such  notices  of  lunar  formations  which  have 
engaged  my  own  attention,  or  those  of  lunar 
observers  with  whose  results  I  have  become 
acquainted.  When  I  call  to  mind  the  extent  of  the 
Moon's  surface,  the  number  of  years,  from  the 
time  of  Heveliua,  it  has  been  under  observation  ; 
the  successful  attempt  of  Bicoioli  to  specify  cer- 
tain portions  of  the  Moon  by  naming  them,  and  the 
slow  progress  that  has  been  up  to  the  present  time 
made  in  our  knowledge  of  the  constitution  and 
condition  of  its  surface,  it  may  appear  simplar  to 
some  that  so  little  is  known  of  the  nearest  i>ody  to 
us  in  the  solar  system ;  but  when  we  consider  that 
the  Moon  has  been  studied  as  a  whoic,  and  not 
separated  for  distinct  investigation  into  the  for- 
mations which  have  been  named  bVj  HeveliuB, 
liiccioli,  Sehroter,  and  others,  our  wonder  may  in  a 
measure  cease,  for  to  fiud  a  terrettrial  analogue 
witii  whidi  to  compare  the  Moon,  we  must  talde  a 
much  larger  body,  the  earth,  and  of  this  the  Moon 
has  been  said  by  a  great  authority  to  be  "  no  oopy 
of  the  earth."  Controversy  is  very  seldom  of  much 
use,  rarely  results  in  conviction,  and  the  good  it 
produces  is  often  obtained  in  other  ways  by  which 
unjpleasant  feelings  are  frequently  prevented,  for 
it  IS  difficult  to  convince  a  miad  that  has  a  settled 
view  based  on  what  it  conceived  to  be  good  pre- 
mises, aad  therefore  I  shall  not  attemj^t  to  con- 
trovert the  idea  embodied  in  the  quotation  within 
the  inverted  commas,  but  shall  attempt  to  show 
that  we  have  within  our  reach  a  method  of  reason- 
ing by  analogy  by  which  we  can  compare  certein 
processes  on  the  earth  with  certain  appearances  in 
the  Moon. 

The  Mabe  Gbisium.— One  of  the  easiest  and 
most  compact  formations  on  the  Moon's 'Surface 
suitable  for  examination  is  the  Crisian  Sea  situated 
near  the  north-west  limb  or  circular  edge  of 
the  Moon.  It  can  generally  bo  examined  about 
the  third  day  of  the  Moon's  ago  soon  after  sun- 
rise upon  it,  and  also  about  two  days  after  full 
when  the  Sun  is  nearly  setting  upon  it.  This  is 
one  of  the  lunar  formations  that  is  most  con- 
veniently situated  for  observing  both  sunrise  and 
sunset  upon  it.  It  should  be  examined  with  re- 
ference to  four  classes  of  obiects~/fr<r^  the  moun- 
tain border;  second^  the  ridges  that  traverse  its 
surface  principally  from  north  to  south ;  thirdy  ttie 
craters  tnat  are  opened  on  its  surface ;  a.nd/ourthf 
any  objects  or  none,  as  the  case  may  be,  tliat  exist 
on  the  plain  portions  of  the  surface  bounded  by 
any  well-marked  objects  forming  angular  points 
of  the  bound  axy  inclosing  the  space  examined, 
lliis  formation  is  an  object  that  hM  been  described 
by  most  selenographers,  but  it  is  referred  to  here 
because  more  than  lo  years  ago  a  list  of  craters 
was  drawn  up  and  published  in  the  report  of  the 
British  Association  for  the  Advancement  of  Science, 
18G5,  pp.  202  and  293,  and  it  is  very  desirable  that 
the  existence  or  otherwise  of  the  craters  that  may 
now  exist  upon  it  may  be  ascertained  by  observa- 
tion. With  an  aperture  of  more  than  lOin.  a  list 
of  craters  as  seen  at  the  present  epoch  would  be 
very  valuable. 

An  Odscubcco  Mediuic . — "  A  point  of  great  in- 
terest in  reference  to  a  lunar  atmosphere  arose 
during  the  Plato  observations,  and  showed  very 
conclusively  the  value  of  co-nporation  in  such 
studies.  On  more  thou  one  occasion  an  observer 
of  skill  and  experience  reported  a  local  hazhtese  over 
a  part,  which  strongly  suggested  to  the  mind  the 
idea  of  a  cloud  or  mist,  as  it  did  not  extend  to  the 
whole  of  Plato,  but  occupied  a  portion  of  it  only. 
This  was  an  observation  of  such  importence  that 
one  cannot  help  regretting  that  it  so  happened  that 
this  appearance  has  not  hitherto  been  seen  by  two 
independent  observers  at  the  same  time ;  and  a 
completely  satisfactory  confirmation  of  the  reality 
of  the  haze  is  more  likely  to  be  obteined  by  two  or 


more  observer!  giving  their  undivided  attention  to 
a  formation,  than  in  any  Qther  way.  Every  indi- 
vidual is  liable  to  error,  and  every  eye  to  fatiffiUt 
and  consequent  untrustworthineas ;  but,  if  muh.  tn 
appearance  were  seen  and  noted  bv  two  obaerven, 
who  witnessed  it  independently  at  the  same  time, 
its  validity  could  not  be  doubted. — **  Lettoiu  iu  St' 
lifnoffraphyf**  AttronomicalJieffUUrflJant,  1881,  p. 
H6. 

The  examination  of  the  Mare  Critiitm  has  been 
selected,  partly  because  it  has  been  the  scene  of  a 
somewhat  similar  ebservation  in  the  shape  of  "  a 
white  spot  on  the  moon,"  which  was  seen  to  tke 
west  of  the  principal  crater,  "  Pieazd,"  aboot 
twenty  years  ago,  its  superfieiM  being  .a  little 
larser  than  ''Picard'*;  and  it  was  sufficiently 
plsui  to  attract  attention,  so  that  a  notice  of  it  ap- 
peared in  an  early  number  of  the  Attrnomiai 
Register p  under  the  heading  "  White  Spot  es 
the  Moon."  It  was  observed  for  aeveral  months, 
and,  if  it  be  allowable  to  oonaider  that  it  was  of  tlie 
nature  of  a  cloud  or  mist,  upon  ite  clearing  awiy 
two  very  small  erateriets  were  found  on  its  site. 

In  letter  19272,  Oct  7,  1881,  p.  110,  col.  3,  it  is 
stated  that  the'  initial  phenomenon  pnaantod  by 
vapour  ejected  from  a  volcanic  Tent  would  be  "a 
spot"  more  or  less  persistant  in  a  certain  locality, 
aad  a  dense  cloud  hanging  and  peraiatingovera 
volcanic  orifice  on  the  earth  for  many  days  was 
addneed  as  ite  terrestrial  analogue.  This  is  pre-, 
dsely  the  phenooMnon  presented  by  the  white  qwt 
on  the  Moon.  The  oveniansing  doud  so  often  seen 
over  volcanoes  on  the  Earth,  thera  is  reswrnto 
believe,  was  in  this  instance  seen  on  the  Moon  to 
the  west  of  ^ieard,  and  when  the  two  amaH  erater- 
lete  afterwards  found  in  ito  site  are  taken  into  eoo- 
sideration,  it  may  not  be  nnlikely  that  the  material 
of  the  **  white  apot"  emanated  from  them,  aad 
white  the  spote  remained  in  vtew  it  eoneealed  the 
true  surface  in  that  locality  in  which  the  erateriets 
were  situated.  Taking  these  facts  togethai^the 
persistenoe  of  the  white  spote  for  some  noatba 
with  a  similar  phenomenon  observed  on  the  JBaith 
over  volcanoes— it  appears  vary  Ukely  indeed  that 
the  terrestrial  appearance' is  the  **  analogue  "  of 
the  lunar. 

Leytonstone,  E.,  October  17.        W.  B.  Blrt. 


SELXNOOBAFHIOAX*. 

ri0347.1-LKTTKE   19322.   p.    159,    coL    1,   by 
"  M.  A.,"  bears  so  immediately  on  aa  Obscaring 
Medium  in  the  Moon,  and  is  so  well  illustrated  by 
the  following  extract  from  a  letter  addressed  to  me 
by  A.  T.  WiUiams,  Esq.,  dated  October,  17, 1881. 
which  also  bears  so  pointedly  on  the  same  subject, 
that  I  have  requested  Mr.  wiUiams's  permission  to 
publish  it :— **  I  have  been  very  much  intsrartad 
lately  in  the  letters  which  have  snppestred  in  the 
*  E.  M.'  on  Selenographical  matters,  and  the  sug- 
gestion of  Julius' Schmidt,  quoted  by  you  in  letter 
19272,  '  E.  M.'  seems  of  considerable  importanee. 
As  examples  of  little  objecte  situate  just  where  the 
wall  begms,  spote  20,  22,  26,  and  others  iu  Plato, 
seem  undoubtedly  to  have  evidenced  a  decided 
change  of  brightness,  and  above  all,  spot  20  hsi 
shown  the  greatest  change,  ranging  from  invisi- 
bility to  one  of  the  brightat  spote.  There  are  many 
things  to  be  tekon  into  consideration,  that  it  setms 
difficult  at  present  to  determine  what  has  caused  a 
change  in  the  brightness  of  a  spot,  'i'hus  a  dimina- 
tion  m  brightness  might  be  caused  by^  exhalations 
from  the  crater   or  spot  obscuring  it ;  by  being 
covered  with  any  aqueous  vapour  that  may  remain 
in  the  depths  of  the  crater ;  by  obscuration  bv  the 
vapours  of  any  mineral  substances  that  might  be 
vapourised  by  the  intense  heat  of  the  sun  (sulphur, 
for  example,  might  be  mentioned),  or  by  the  crater 
cone  getting  choked  up,  and  perhaps  surrounded 
and  covered  by  ashes.    In  like  manner  an  increase 
in  brightness  might  be  caused  by  removal  of  any 
of  the  above  suUtences,  or  bv  the  welling  up  of 
hot  streams    of    lava,    or    by    the    action    of 
solar    heat     upon    the     substances     of     which 
it    is    composed,   not   to   mention    many    other 
causes,   suoi   as    the  change    which    might  be 
produced  by  the  chemical  combination    of  the 
aqueous  or  mineral  vaponrs  and  gases  with  the 
matter  erupted,  or  in  course  of  eruption,  by  the 
crater  cone,  and  the  total  oUiteratioa  of  a  spot  by 
a  stream  of  lava.    All  these  causes  acting,  either 
singly  or  in  combination,  must  render  it  a  matter 
of  the  greatest  difficulty  to  determine  what  real 
change  naa  happened,  and  many  other  conditions 
may  also  exist,  tav  a  spot  Iving  close  under  the  wall 
might  be  obliterate  by  a  landslip,  and  if  the  sub- 
stance which  covered  the  spot  were  of  little  reflec- 
tive power,  the  result  might  be  the  total  disappear- 
ance of  the  spot  without  any  apparent  canse.^' 

**  The  attentive  study  of  the  mmuto  detidl  of  the 
Moon's  surface  is  as  yet  in  ite  infancy,  so  that  it 
is  nearly  impossible  to  determine  whioh  of  the  above 
oauaea,  if  any,  will  most  probaUy  cause  a  change  in 
a  apot,  and  yet  it  must  oe  evident  that  for  evczy 
change  that  must  stfise  in  any  large  object  esioagh 
toat&aot  immediate  attentiojL  probably  hundreds 
arise  in  the  small  crater  ooiraa  and  other  minnte 
objecte  "  [that  can  only  be  4iteetad-  by  the  most 
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in 


mituit  obMTT&tioii 

.If  a  "  P*j:  Student "  will  write  to  mit  (query 
I'MJI-jJ,  I  iIiaII  hare  muoh  pleMnre  in  kuiiting  htEa 
in  ideutiljing  lunar  objacti.  W.  S.  Btrt. 

4,  LDjapring-tcrraca,  Cowley-road, 
LajtonrtoDe,  E.,  Oct.  H. 

TZDAI.  JBVOI.UTIOH  OV  THS  KOOK. 
^IMISJ-Is  Biuwar  to  "Paugari."  queitioa  i 


1  atata  that  though  tharetuda- 


.Btter  ly302,  I  ,_„ 

tlOQ  of  thB  Eatth  ..    _       . 

^dcaandthgrcccuiouof  tha  UoDnlrom  the  Euth, 
t  ths  action  of  tha  tiuiar  tidea. 


>t  oi , 

lu  iamtlgatad  ths  qudtioQ  with  alaboutematbe- 
i»ticMl  oiloalation  of  dataila,  which  hu!  not  been 
loiie  before.  Bat,  bsaidaa,  bo  hai  shairn  whikt  hail 
lot  ti««i  known  befon  ~  tha  effaet  of  tha  tidal  actioi^ 
and  lUiction  on  tha  plans  of  the  Hoon'a  oibit,  oii 
tlifl  eccentricity  ol  tha  Moon'i  orbit,  on  the  nutation 
>f  tlie  Euth'a  axu,  and  on  the  inolination  ol  that 
ivis  to  tbepluieotthaEcliptio.  Ua  hai  pointed  out 
Jiat  whereu  nelaunaf  and  Adami,  in  their  treat. 
neat  o(  the  ticlal  retardation  of  tha  Eariii'e  rota- 
30D,  coaaidered  onj;  the  ocsaatidei,  it  ii  necMiary 
-JO  do  aa  he  baa  done — rii.,  include  the  coiuideraitiob 
>t  the  bodilf  tidei  in  the  Earth.  He  haa  alio 
pointed  oat  that  ono  effect  of  the  aaid  tidal  re- 
^ardfttloQ  muat  be  a  Acrawing  motian  in  the  aurface 
if  tbo  Titcom  earth,  alwaji  amall  but  fornurlf 
Bncb  greator  than  at  praaeat ;  tbo  equatorial  parte 
it  the  aarth  miut  bo  dragged  weltwarda  relatiTely 
to  tlM  epuuil  north  and  eonth  thereof.  He  hi« 
■lao  caii*i<lered  the  heat  produced  by  ths  tidal  dia^ 
tiizl>snceinthseuth'aIiody,«hiah,i(  it  had  been 
kpplled  all  at  once,  would  hare  rataad  the  tamHra- 
tnca  aBonnoiul;.  And  finally  ha  hu  pointed  out, 
badda  then  two  geslogical  paiuta  of  imall  import- 

.—    -*!._  _i .  importanca— e.g..  tha  fact 

" —  and  dapoaition  muit 
e  is  fomet  time*  than 

DntllDlenata. 


[19319.]— Amoto  the  dlflonltie*  >«ainit  which 

:ha  iMpouible  workman  hia  to  ooat«od  in  matten 

~lBtins  to  drainage  and  general  aanltarr  work, 

•  difficult  requiring  the  nort  patienaa  and  for- 

Mtano^  ud  aomeamae  tha  ^Mglaj  of  ingenioni 


naled  randeriag  the  cellar- wall,  and  did  lo  rendrr  actually  ihown  Uia  that  the  dianie  of  and  ilaiiiafa 
It  with  Portland  cement  Thu  affair  happened  '  to  the  room  cams  from  fault*  which  ha  Conld  oon- 
*ome  few  year*  ago,  bat  it  i*  not  three  mantLi^  i  trol,  it  wa*  expected  ol  him  to  *ee  to  the  matter. 
line*  the  gentleman  eipretied  to  me  hia  plsaaiUi^  He  did  nothinu.  That  rati  had  burrowed  from  hia 
and  great  aatiifaction  with  tha  rery  effuta.il  j  place  he  could  not  diipute,  bat  bs  diaputed  bit 
mancier  in  which  hit  cellar  had  baan  kept  free  from    reaponaibility  ;  tha  aanitary  inipector  went  to  him 

Sollution,  and  bimieK  and  family  aared  fromtbu  with  thainpposedautbority  of  IJieLaealBiiard,Bnd 
itgoat  and  innoyanca  from  the  drain  of  thEi  '  ciliauited  all  the  f oimi  of  ths  Board  npoQ  tha  ob- 
neigbboDt  neit  door  all  the.  time  he  remained  iu  .' etinata  next-door  neighbour.  Thu*  mattm  tenainad 
that  houae.  Pardon  me  a*  I  digieea  to  apologiea  [  for  about  a  fortnight,  with  nothing  dona  and  wib 
here  for  the  lotnii^uentiue  of  the  "  great  I"  ;  hu!  '  no  appearance  ol  anything  being  attemplad,  BBtil 
a*  theae  are  actual  eiperieucea,  I  &nd  no  othaiway  i  the  chemiat  became  quite  diaheartened,  and  I  got 
o(  ahawing  my  paraouol  knowtedge  than  by  tts   apitatul  at  the  prooroatinatioD,  and  determined  at 


a  any  liik  to  find  out 


cauaa  and  apply  a 


happen 


of  the   difficulties  in  the'way  of  practical    remndy.  I  cat  through  the  brickwork  of  the  party- 

a 1   .1.  t.-..i —  — .(  joo,^  hanng 

''  lea  about  3'  t. 
upon  a  broksn 
'    and  out  of 


■-      .    -  '?«  * 

uie  of  it,  and  I  hers  at  oDsa  lay  that 
aome  of  the    difficulties  in   the  way  of  praci 
work,  and  haw  theie   dilGcultiea  luve  been 
over,  etrict  relionca  may  bs  placed  on  any  iti 

t  to  which  the  great  "  I"  ia  attached  aihaiini-   cauht  up  tha  trail,  and  foUowing  i 

1  of  my  own  way  of  doing  the  work,  and  ct  '  under  the  floor  of  next  door,  Icami 

attendicK  auccewi  or  failure  ai  it  may  hai./  'drain,  up  which  tha  rata  had  eon    .     _...    .  _.   __ 

lened.  Aitar  about  a  fortoight,  aa  the  Hwagi>   wbioh  the  aawer-gasbadaome,  with  all  tha tmable, 

i  not  find  on  outlet  Dor  an  exit,  the  area  nait    to  the  man  of   busineea,  all  the   aoipennon  of 

door  gate  a  very  diugreeablo  indication  ai  to  domeitic  peooe,  and  to  the  death  of  eTWy  aolmat- 
iWhatwaa  the  matter,  and  the  drain  wa*  oleared  for  ing  wiahtor  Bood-feUowihipfornait'doer  naigh- 
a  time,  but  not  for  loug.  Thenext-doorueighbonr  Iwuia  tnn  ^  heart  of  the  chemiat,  for  enn 
woiatthattimeina  flouriihingwByof  buaineu,  an,l  reapectfor  the  neit-door  neishbonr  waa  bsried  in 
employed  anamber  ol  labourera,  anil  Brat  one  o:  tha  tunnel  I  made  under  hianoor.  The  hole  in  tha 
lhe«e  and  thenanotlierwa!  sent  to  ■' dothedrain,''  drain  waa  vary  effrctually  itopped,  nor  rata  nor 
ontil  tha  drain  could  be  dona  no  longer  :  it  was  n, .  aewer-ga*  have  been  in  that  loam  from  the  hoar  I 
sooner  ODHtopped  tikan  itopped  again,  aotherefor'  ralaid  Uie  floor  to  Ihia. 
the  builder  came  in  for  a  large  share  ol  abuai 
blame,  the  plumber  was  atao  a  duffer,  and  ever 
body  having  had  any  hand 


A  block  of 

property  next  to  a,  amaller  unatiuchod  hoi 
property,  belonging  to  a  private  onner.  In  build, 
mg  the  block,  it  wai  convanimt  to  oxoaTata  tha 
ground  and  lower  Iho  basement,  ao  that  the  baae- 
i«nt-9oar  of  the  block  waa  tome  Gft.  lower  " 


,  oHun  o<  great  ii 


dinlqof  ingeni 
rir  alliMl  to  lying  tor  af_._ 
ith  oaxt-dooc  nei^boors,  and 
iTata  a  hale  8ft.  deep,  and 


1.  than 

h*wa  tha  task  of  pcofing  that  hia  oc  hs  aSain  are 
lajmiog  the  paiaon  or  fwoparty  of  tha  naighbonr 
ia  ftba  next  house.  I  waa  sent  (or  to  acoount  tat 
thaflaodingrfaoallar  of  aUrge  bouaein  aitiaet 
of  iBiga  hooaes,  whoa*  inhatitaots  are  oil  Mr.  and 
■En.  Someliodie* ;  b  fao^  ttanazt-door  neighbour 
wmM  one  of  tha  gnaidUui  of  the  pariah,  one  of  the 
rflnmaatBttliftLoaBlB«Md,a^  chvinxaa  of  the 
BoMd  of  Health  of  tha  mited  pailihea  over  whioh 
our  Local  Board  ha*  oontrol.  t  maminad  tlia 
faaltT  oellar,  and  eonelgded  it  trai  lawage-matter 
BMoeUting  Oia  bnokwoA,  making  tha  caOar  a 
dBBgar  to  the  inmataa  of  the  house,  for  long 
ibiBga  and  ittipoi  of  black  ooio  teatooned  on  the 
tnokwark,  over  and  ont  of  whioh  a  green-bued 
*Aor  tnBklad  down,  aid  Mood  in  imall  po(d«  In 
•Faaj  Indentatioii  and  nndnlation  of  the  eellar. 
I  ^Eamined  the  drain  anongemtnli  of  my  am- 
flcmi'B  premise*,  and  Awndthea*  to  lead  qnite 
•aoHMC  way.  I  daoidad  at  one*  that  the  fault,  with 
Iti  Mnieqmnee,  lay  with  fim  ndghboor'*  drain 
AiSt  door,  tha  whUmn  "fcrinnan  id  the  Board  of 
Haalth  to  the  Local  Board,  Ac  lb' employer  sent 
Umftcoortaou  lettn.  Iwoit  to  him  with  my 
•mlaoatioD,  to  wUdi  he  oosdeaended  not  to  llstsn. 
Than  it  wa*  propo**d  to  send  for  the  ofHoera  of  the 
LoMl  Board ;  but  as  I  knew  nothing  coold  bo  done 
AfBintt  the  next-door  neighbour  ualesa  we  had 
koma  proof,  I  took  the  affou  in  my  own  hands 
and  cut  a  hole  thrauBh  the  party-woU,  and 
'dtoooraKd   the     drain    laid    in    a    aide    panage. 


aading  It*  readiest  way  into  the  premises  of  my 
^a^oyer.  Having  thug  diooorersd  the  actual  cause 
oJ  tha  mlsohief,  the  next  thing  waa  to  propose  a 
ramedf .  One  suggotod  legal  proeoadinga,  another 
fsopoeed  a  dtoitiu  oidar  to  the  local  board,  ao  aa 
lo  aronie  tha  aleeping  offioar*  and  compel  them  to 
act ;  but  my  employer  being  one  of  the  very  few  I 
faava  net  to  whom  I  caa  honenUy  apply  the  tenn 
» a  gontlaman,"  at  onea  aoid  it  I  could  auggeat 

3  real  aad  pcaotlaal  lamedy  I  should  do  ao,  and 
baTa  aiv  m«n  bother.  I  have  a  manner 
«C  mfadagPoittaBd  eamant,  so  that  if  tha  cement 
te  good,  it  «iU  "set"  as  hard  ai  a  atone  In  a 
qnattar  of  aa  hour,  even  ft  nnder  water.    I  aug- 


nesB  ;  but  the  poor  drain-layer  must  have  been  aii 
Ldiot,  so  the  blame  was  laid  oa  without  stint  on  tht: 

wrong  piutiea,  and  without  raaKin  either,  for  wheu    -,     , ,  -  ,  .i        -     .  _. 

I  waa  ient  for  1  localiMd  tha  fault  in  ths  drain  .  JJ"  '?""'  ?o".°'  ^'>  P""'"  Iwop«rtf 
with  my  rods;  and  opening  down  to  the  drain,  1  ■  tJl^^'f^^'i^'^'!;?,?^,"'^^^"!^,^ 

Foond  4lt.  of  iron  rod  bent  zigzag  acrota  Ibe  drain,       "    """  """"  " ""   ""  "■  ■  ""^  "'"' 

irhieh  one  of  tha  labourer*  (aent  to  do  the  drain  i 
liadleft  in  the  drain,  and  which  nothing  abort  of 
ligging  out  could  remove. 

tjome  ten  jeare  ago,  a  young  mm,  well  qnallBed, 
itarted  in  business  us  a  chamist  and  drngi[iBt  in  a 
large  ihop   in   a  recently -built  houat  '    -' 


I  atifliaient,  and  with  a  good  repo- 
11.  luiu  auuve  all,  with  plenty  of  frienda,  twth 
idorhimuid  tobdphim.  After  (ome  tiina  ki 
larried,  whan  it  bicame  convaalant  to  Bake 
alterations  to  the  premisaa,   '     ' 


level  with  tha  uiaM—  pan  ui  HIV  ^e^uBBa.    aww, 

pray,  goov^foadar,  do  Dot  think  I  am  faring  to  an 
up  myself  aa  a  moral  of  any  sort.    I  on  not  ~ 
[ood-looklngaa  many  people,  aiul  am  no  better 
food  qualitiaB  tton  any,  yet  I  do  not 

"  Compound  for  sins  I  aoi  indinad  to. 


By 


those  I  hava  no  mtnd  to." 


, . — .  __  araiT  precan- 

tfon  I  oonld  adopt,  and  whaterac  tme  f  riendahlp 
conld  ta^nU  '"**  dt«ided  to,  mk  amort,  for  1 
vai  iataraated  in  the  well-doing  of  both  parties. 
Some  twebe  month*  after  the  room  had  been  ooou- 
]i*d,  tha  landlord  had  ions  new  arrangementi 
effected  with  the  main  drain,  which  did 


[;but 

tinge,  which  a: 
off  all  springs,  it  was  not  aipaetad  that  any  aerioui 
inconvenience  coald  arise  from  any  dampness  to 
sause  damage,  cither  taa  tenant  or  to  the  property, 

Elatat  discovered  for  aosne  ten  years  alter  the 
aildiugs  ware  finished ;  than  in  one  house  of  the 
bloeknestlhaDsiiata  owner,  the  hack-room  of  tha 


•Ua:  evoryOkg  put  into  the  room  got  nlidawad, 
Ih*  liooiing  waa  psriahiag  with  dry-rot,  and  nndsr 
Aa  floor  a  pool  of  atlgnint  water.  One  axpait 
waa  eaUed  iti,  and  toggaatad  a  land-apring,  another 
tuggested  Burfaoa.dnuuiga.  I  cut  through  tha 
MiBi*  wall,  and  a  itream— a  constant  stream 
of  wat«,  aaDaOts^kftOBftaiMniaaaof  the  pri« 
vat*  piupailj  own*r.  Tb»  vMat  ean^any  waa 
**nt  to,  and  conid  do  nothii^.  na  Local  Board 
wkt  sent  to,  and  was  powerla**,  or  poaiHanimea^ 
The  Water  Co.  had  no  power  to  aot  nnlasathaia 
wa*  proof  of  waste  of  water,  and  bos  not  the  Ubar^ 
10  digupgroandtoseo  for  the  pr,iof  on  any  penoD^ 
preausas.  The  Local  Board,  nnder  Section  82  of 
the  Management  Act,  may  lud  in  man  to  Bud  out 
a  nuisance,  but  nnder  Section  Bl  Managemaat  Ael, 
the  Local  Board  is  liable  to  an  action  for  damagaa, 
provided  the  nuisance  conldbaproTcd  agdnst  ika 
owner  or  tenant,  and  aa  the  peraon  mostly 
teaponaible  f or  the  giving  of  orden,  isthoSnrreyor 


I  the  Lecal  Board,  that  gcntlen 


finith,  left  the  dining-roora  tha  most  cosy  ai 
moit  agreeable  room  of  the  house.    Four  yeaia  or  ' 
ao  went  away  thus;  then  arose  comptuot*  of  s    i 
ci*ag(«aable  odour,   and    illnesa   toltowed,  until    law  before  a  „ 

-latter*  laacbad  the  extreme,  aad  the  room  was  '  iTievance  which  concern*  themstlve*  in  domeelio 
unbearable.  I  wa*  ordered  at  any  coat  to  Qnd  out  rAnitation.  My  advice  in  thi*  matter  waa  not 
the  can**  of  this.  The  flooring  was  taken  as,  th*  .  Icdiowed.  A  gentleman  wa*  aent  from  aomewhata, 
Joiita  laaioTad,  and  again  the  drain,  whidE  laid  i  irhere  paopls  know  all  about  theae  sort*  of  things 
sotoa*  deep  nnder  the  floor,  wa*  examined,  but  I  sndean  adnse  you  by  intuition  upon  thadangerM 
nothing  could  be  found  to  acoouut  tor  such  raporta  a  "breakneck  tail,"  and  can  demonttnta  on  tha 
SB  were  preeentsd  about  the  state  of  the  room,  tip  of  a  silver  pencil -case  the  vain*  of  intercepting 
That  nt*  had  been,'nndiii  the  floor  was  evident,  but  iiauholes,  that  i<,  if  Mr.  8o..aiid-3o'a  plan*  ore 
being  *nrTounded  by  old  houses  in  which    used.    On   my   arrival   at   my  appointment  tbe 


Mr,    Chomiat    being  j 


>nd  ha  til 


of iha  hou* 


e  gentleman  w 


guil^  to'past  and  preaent  acta  of  vermiaidde.  it  was 
eimoluded  that  the  worst  of  the  trouble  waa  buried  ; 
tlierefore,  having  filled  in  with  gists  and  other 
drbria  all  the  places  Bospectad  of  yielding  access  to 
••"■  atraight  -  tailed  vemiu,  the  floor  waa  relaid  and 
room  BSBumed  its  usual  aspect  in  and  tor  it* 
ited  uae.  Three  montha  passed,  and  the  room 
imeu  foal  aa  it  ever  was  ;  the  diner*  were  driven 
n  the  Ubie,  so  that  the  room  had,  in  a  manner 
ri  speaking,  to  be  shut  up.  Again  I  hod  op  the 
'}or.  when,  underneath  where  the  dioiug-table 
ood,  I  saw  a  very  amooth  round  hole  up  which 
la  rats  had  travelled,  and  ap  which  I  at  once 
idged  tha  foul  smells  came,  also  a  venUlating- 
laft  to  the  sewer.  I  trusted  no  man  tbia  time  with 
any  part  of  the  oxamination,  I  did  it  myself;  I 
fillowad  the  bole  and  traced  it  acroia  the  floor 
Ljndor  the  ground,  and  donti  and  nnder  the  foot, 
lagajof  the  party-wall,  into  tha  premiaee  of  tha  nait- 
loor  neighbonr;  having  gone  so  far,  and  having 
[io  right  on  other  premises,  and,  one  would  think, 
nothavingoccasiou  to  go  on  or  m  any  other  place 
t3  remedy  defects  wliich  wore  annoying  tbia,  but 
having  amt  tor  next-door  neighbour,  aad  having 


pleaded    turisn  were  diicussinir  this  affair  over  port-wine. 

_    :.  ____         *  l.:^!.  1.1 ,iT?_..    *.. -1 1..-    k..l    V 


(jf  which  the  smell  came  to  my  ihsrit,  nor  had  I 
)^poken  a  dozi'ii  words  bflloie  I  plainly  understood 
I  was  only  Jo  Boomer  tba  dramer,  and  my  du^ 
iras  to  receive  orders;  knowing  exactly  my  pon- 
tioo,  and  knowing  also  if  I  did  not  obey,  soma 
Lither  poaon  would.  My  ordfrs  were  to  put  in  a 
drain  with  an  open  mouth  from  the  drain  in  the 
j.rea,  under  tha  floor  and  out  through  the  wall  I 
liad  cut  through,  to  drain  away  the  water  from 
lie  premise  a  of  the  private  property  owner. 
1  did  so:  but  if  nnv  sonitarv  gentlomu 
liaving  given  auch  orders  abould  read  this, 
I  give  my  opinion  upon  such  order*  aa  having  beea 
line  of  the  worst  pieces  of  aanitary  arrangement  I 
fverbadinmy  hand,  and  the  sent  who  paid  for 
'ich  advice  was  impoiod  on.     1  know  not  if  any- 


thini 


'■ho  paid  (or  all  that  was  dona  left  the  neighbour- 
iiood  shortly  after  whst  I  did,  iinihr  ordtri,  and 
ilie  private  property  owner  boa  gone  the  way  ot 

ill  flesh,  which  la  carried  (eat-foremost  out  ot  tha 
fn>nt  door,  to  heaven,  where  'tis  pity  bat  room 
ootild  be  quickly  found  for  all  ineh  nngentlemaaly 
gaatlemen,  for  thi*  aarth  1*  made  the  woca*  ia 
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SPXAAIi-TTTBHUta. 
[19360.]— Agitftppnntliktlb.  Etuu  I*  abont 
to  dHmlbK,  In  the  pagsa  of  tha  Exoluk  iSx- 
aunio,  the  mode  of  &ttmeliing  the  ipiiat  ■ppantoi 
to  the  laft  eod  of  the  aiandiil,  u  ongiiially 
■moKidforina  by  Keun.  Xennan,  of  DaUin,! 
donottlunktheiBcui  beany  nwiii  my  haTine  the 
"        fetter 


ippMatni  photORimpIied, 
ims  V  Di.    Bkae*.  ■ 


•r  mn  enaraTingftom  ladi  photogiuih 
but  if  &.  Skuei  Bboold  *tiU ■-' 


oMiblT  the  Gditar 
ICO  photograph 
.  Id  *till  require 
,  or  wfih  to  eee  how  the  Whole 
li  put  tosethaT,  I  ihall  be  glad  to  take  a  lAoto- 
gimph  <d  nj  apparstui  and  iMid  Urn  a  copy,  if  he 
willadTertue  hii  addroM  In  the  Sale  Colunii  o(  tte 
"  E.  IL"  T\a  only  prafeceloiial  photogiapher  in 
thus  parti  died  UM  year  in  tlu  poorhonae. 

With  raapeet  to  Dr.  H.'a  piapoiad  pUu  (or 
Stttaw  a  ttaveninB  manclill  to  hii  pieaent  lathe- 
head.  Hi.  Bno*  i*  mnoh  betto  qualmed  than  I  am 
to  gtvo  an  orinlon  m  to  it(  feuibil%,  and  pethapa 
ha  will  aiMWB  that  part  of  the  letter;  butlt  mutt 
b*ieinnnb«mdth*t,inBlliirobabilitj,  noarofOie 
ehnak*  for  araaainta]  work,  mch  ai  tha  eoeentrie, 
onl,  and othCT dincki,  fitted  lo  the  oldmandhl, 
will  mn  Dwoth  upon  ttie  noee  of  the  sew  one. 
a.  O.  C. 

nCPXOTXI)  aOKBXHATIOKXiATKB :  III. 

[1S9A1 . 1  — ^sa  followlna  KiaugemBnti  for  adapt- 
in*  the  allde-nat*  of  iinau  Uthae  u  ahaplng  ma- 
ounea  are  inalnded  in  the  patent  eomUnatioii 
lathe  lately  Ulnstrated  and  doMribed. 

fig.  11  npneenta  a  imaU  tabla-kthe.  Th* 
main  dido  Aof  Um  iilde-nat  Ii  bozaehaped,  and 


The  modiflcatioDi  luggeeted  in  Tui-  12, 13,  and 
14  ar«  added  to  adapt  to  eiiatinKUthe  pattanii. 
Thni,  the  a>laptar  and  bracket,  Ha,  hai  the  rack 
cait  on  one  nde,  and  a  face  to  hold  the  upper  elide 
Tertlcilly ;  it  could  be  bolted  to  the  tower  glide  ol 
anyilide-reit,  and  the  (orm  of  luppoTt  far  the 
wheelejidleTeiihawninFift.  ISeouIdMEttedundai 
and  nund  the  bed  of  moat  ilidc-rtita,  and  between 
the  wajiotthe  lathe-bed.  If  Ihe  way*  wereinude 
berelled,  it  might  atn  be  fitted  lo  ai  to  hold  dawn 
■Dd  gaide  tha  ilida-reat  wittiout  ihalco.  Braae 
eerewi,  with  heada  projecting  balow  the  bottom  of 
the  iliae-reat  bed,  may  be  alio  fitted.  >o  at  to  ateidy 
tba*lid«-ieat  iitBlnittliB  outiido  edge  of  the  lathe- 
bed,  and  conical  liaadi  will  hold  on  to,  and  adjult 
to,  a  bevelled  bed  edge. 

It  not  oOBvenient  to  proTiJo  a  bicfe-plate  oi 
the  nppei  elide  to  clear  the  tool  on  the  Mck  itroka, 
the  hinged  tool-bolder  ihown  in  Fig.  1&  will  be 
found  oeetnl.    It  eoniiete  of  a  bar,  J,  with  the  end 
bant  down,  and  butting  agaiolt  a  (ttiTup  K,  bin 
at  N.    The  etirrup  toot  ie  bored  thronso  to  con' 
a  bolt  L,  whidl  ie  (lotted  through  the  head,  i 
to embfaoe the eteel -cutting  — =-•  "    --"--' 
tlgU  to  the  lUnup  by  the  a 


lOXB-I-iaHT  JBT8. 

[19352.]— Huri  readen  will  no  donU  rmember 

adeeoripttonby  ■■  AnUre>'|  ecme  montha  ago,  of 


the  good  eSeete  onlime-ligbt  wwk  of  tome  ni- 
'igulitore,  withbia  euggeation  tiiat  by  thaU  Md  a 
mixed"  Jet  miKht  m  need 


main.    "Antarei"  wai  kiad  enough  to  lend 

repilatora  and  acocMaiiee  to  me  for  experiment  on 
thu  point,  and  the  leenlt,  irtileh  ii  worth  reeord- 
ing,  would  hare  been  reported  before  thii  but  for 
more  preadng  wrik. 

In  my  inbnibthegai-pteuinm,  ae  ihowubytlM 
V-tnbee,  only  equal!  2ti&.  toStin-of  water  (I.' 


has  a  tack  cait  on  one  aide ;  the  bad  of  the  illde- 
leithae  apRiJeeting  lug,  B,  to  which  can  be  bolted 
a  itout  itud,  E,  on  which  work*  a  toothed  wheel, 
actuated  by  Iha  handle,  D,  and  graring  with  tha 
rack  on  the  main  elide.  Theupperpattof  Iheitnd" 


theaat-ierew  F,  and  the  alidi-reat  can  thai  be 
tiaTsned  along  the  bod  by  the  left  hand  and  back 
centr^  and  Uw  ihi^ar  leTu  be  actuated  by  the 
light  baad.  It  ii  naoenary  to  fit  tha  alide-reet  ao 
ai  to  did*  en  to  the  bed  without  abake.  The  upper 
■Uda,  F,  U  ecnwed  lo  the  face  of  tha  lower  Soa- 
•lide^  and  O  Mpnamti  a  parallel  Tiea,  blacked  up 
OB  the  table  to  auit  tha  work  to  be  operated  on. 


half  that  in  each  limb  of  the  tube].  To  bare  a 
Uttle  (pan  pitHure  behind,  I  wa*  therefore  obliged 
to  adjuatthe  regulator*  to  Tiu..  and  with  this  ptea- 
>ure  neitber  my  own  cxiwctation*  nor  thoaa  of 
"Antaree"  were  very  Rreat.  Tha  jet  was  aUo 
lent  me  by  tha  aama  kind  correapondent,  had  a 
platinom  nozzle,  end  hiul  been,  atnca  it*  purchaae, 
carefully  bored  out  to  a  diameter  of  one  miUimelre 
(l-ISth  of  an  inch].  It  hod,  how*Tar.  one  great 
defect ;  tba  nozzle  wu  sat  at  tv  too  tiat  an  angle. 
I  haTS  •eau  thia  fault  to  often  in  jeta  otherwiee 
wall  made,  that  I  mention  it  particulaily ;  the 


the  lime  foBttwed  on  the  meaa  by  tha  ooBdeawr 
aioQ^  the  dwdow  of  the  Jet  oeonfied  bsnooe- 
elghth  of  the  Tinble  area. 

Under  thete  condition*,  all  I  eek  »»j  b  that  Oa 
mixed  Jet  naed  with  the  rwnlatoi*  gmve  mitiil  u 
much  light  aa  the  beat  blow-tliioaf h  jat  at  ar 
commBcd.  Somatimaa  I  thouht  it  a  little  ku: 
but  einca  ao  Ufgft  a  portion  of  figbt  waa  kept  iToa 
the  Bcreen,  it  u  dimeutt  to  mj  mars  exanty;  It 
mav  be  taken,  however,  that  the  liglit  It  equl,  n 
rather,  more  than  equal,  to  thM  of  •  Uei- 
Ihrough,  while  the  adjuetaenta  were  all  unHennh 
maintained,  tod  then  wat  not  the  tUghtett  hUd 
from  flnt  to  lait.  Itiaalao  tobe  obawnd  thttl 
am  far  from  oertain  thii  partirailar  jat  ga'n  a  pa- 
(act  mixture  ol  gaaet.  Efea  to  ftc  thwa  apptta 
aoma  advantage ;  ainoe  it  la  mantfert  tnu  at 
operator  need  only  uM  ant  kind  of  Jet  wbtM  tn 
gu  is  obtainaUa ;  obttining  with  It  dtfaw  thi 
power  of  a  blow-through  J«  with  ni  tettlht 
main,  or  whan  nquirad  nang  the  iilrfi**  povw 
with  boOi  gate*  nnlar  ptetnra. 

ButoTkeadvantage  tharewaiof  a  ilartliiw  Uod. 
Ilie ozymn luteddouble the unal tine.  Mybi| 
ii  3G  by  34  by  31,  and  will  keep  a  laatani  gcfag 
with  a  blow-through  Jet,  with  caia,  toe  abont  tm 
hour*.  It  kept  thi*  mixed  Jet  ffiat  tat  Iok 
boura.  Abont  thla  nanlt  tbeia  coaM  be  no  iaM, 
and  thia  ia,  therefore,  by  fax  tha  mgat  eeonSBnl 
method  ofu^goiygwi  gat,  while  tba  laatemii 
far  lea*  heated.  Fotling  atide  any  qoaatioB  e( 
alight  (uperLri^  In  11^  QMrafore,  tha  Batntnlt 
it  that  a  mixed  jevinth  theae  xtgaUton  ad 
honie -gaa  dlieot  uom  the  nuda,  ^ 
eqnal  to  that  ot  a  good  Mow-tF- 
only  half  the  oonnmptton  ot  gr 
aeema  worthy  of  being  plaoedT 
other*  may  benefit  from  tha  n 

give   information    ae    to    tl  _ 

of  a  teoondMy  "iton"  batteiy  toflbnant  Id 
(apply  an  eleotila  lantern  of  tay  SOO  eaallw 
power  tor  two  hoan,  aod  any  partienlan 
at  to  placet  whaie  tnch  a  batt«T  BUgU 
be  ohaiged  from  dynamo  madiinea,  and  on 
whattarmt.  Insednotrefer  to  theadTaotBaiait 
—  ""  -'-'-'-  "-•-'  wlOont  tba 
I,  wnplykf 

aoaicely  weigh  more  than  bagt  and  waighti  hi 
Umaliglit  WMk.  n'hatevet  [mpcovemetitB  a^bi 
made,  it  aeeni  to  me  tbeae  battedee  an  alrMdy 
amply  peifeotad  for  thii  porpoea,  'and,  I  daaB 
think,  matt  alnady  have  been  need  tor  il.  Keaa 
ot  na  pcobably  notdthaonlual  atitwatettaa  to 
the  power  of  a  given  battas7,  which  aia  ataataillf 
to  all  of  u(i  but  no  rongh  and  nadj  wtdiad 
(tatementot  what  would  be  needed,  and  tti  (eat, 
or  aa  to  what  praotleal  aRBOgemcntt  aoold  be  mtdt 
in  London  for  cban|logine£ab«ttat]r,  haveeatar 
nndar  mj  notioa.  It  would  team  to  ma  that  dm 
already  lome eenntry  "bsiineta"  might  be  doat 
in  thli  way.  I«wla  Vilibt. 

TBXOTOI.BB. 

[19363.]- BniLTisa  to  "J.  H."  on  thiematter, 
and  with  all  kindly  (ealing,  I  muit  eertainly  aar 
tbat  I  hardly  think  that  at  thU  intaml  to  euil 


Sept.  9th,  tt  eertainly  veiT  mush  like  WMM  of  baa 
Mtu\  nae^  whteh  would  be.  In  n&j  oplnian,  httttf 
oeanpaad  In  bfinglDg forward  aoma  aawpoiattf 
gentsal  intemrt.  I  tneretora  prajpoaetoMBlybal 
uiafiy,  and  to  hit  Irtt  paragnph  I  would  atilT 
tbat  I  am  *tm  f  oUy  convinced  £at  a  Mia.  wM 
even  if  geared  up  to  SOin.,  wHl  aioei^  a  hill  eaAr 
than  a  Sflin.  ungeared  Mtdlne.  AndlaheaUd 
any  time  be  veiy  pleated  to  ahow  him  a  piattletl 
deraonttratlan  of  the  ttatemantlhaTo  jutnito 
b^ng perfectly eotrect;  and  bearing  a-  '•-—— >^ 

jeot,  1  would  refer  him  to  my  Ir" 

onr  frimd,  "  J.  H.,"  it  gdag  to 
wheel,  the  drenmfeienea  of  w] 
4MI  net  make  mors  tumt  paa  mile  tt 
with  a  dieumference  of  13ft.  lin.,  and 


_  .  .  ..paaalSi.   B 

onr  frimd,  "  J.  H.,"  it  gdag  totall  ma  that  a  4ISa. 
'         'whidi  ia  lafLotit, 


In  regard  to  parauaph  3,  E  am  not  argaiig 
againit  myaelt.  But  I  am  rare  ha  will  admit  thll 
2lt.  Tlin.  of  tire  and  rim  would  not  w«gh  maay 
pound*,  and  tbat  I  wlah  to  be  perleotljr  Iw  in  nj 
atatemaatt,  not  taking  advantage  ot  minoa  nattan, 
but  keeping  well  within  the  facta.  lu  olhar  wotdi. 
by  DO  mean*  taking  the  outiidB  advantage  ot  a 
gain  ot  a  pooud  or  two  of  weight,  but  raUier  the 
— srae.  Therefore,  I  oannot  aooept  kii  hypotheaii 
_  oorreet,  if  he  atiU  itatca  that  a  nnall  wheel 
make*  the  lame  number  ot  turn*  per  mile  aa  the 
luger  one,  or  that  any  nart  on  the  rim  of  the 
amaller  one  woald  not  revolve  taatei  than  a  rimilai 
part  on  a  larger  wheel,  the  two  "■"*■■■■-  travelling 
a  mile  in  the  aama  period  ot  tioM. 

To  hi*  fourth  ttatement  I  weoU  b  flu  aaa* 
^irit  Mqp  that  a  amall  wbaiJ,  nmntag  tettTi  gwt 
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TIT  k  inum  obstaols  qaite  u  suilj  u  ft  luge 
rheel  lutDbering  ilowly  ronDd.  Thanton,  if  wa 
OEii«  to  strict  opiaioua,  I  Bae  no  contndiction 
latween  tbs  linea  quoted,  only  i,  wish  to  ipsftk 
rithout  borabut  or  aogmmtiim. 
Then,  u  to  hii  lut  piragrsph  I  am  quite  con- 
ant  in  the  kuowledRe  that  tbe  luge  majority  of 

1»  (o,  pernie  the  lettern  ou  the  aubjact  are  not  the 
identiflc  onea  entirety,  uid  tbat  a  mui  crho  reulB 
hin  JMipet  nmd  not  be  oua  tuUy  up  to  sll  Bbruea 
ited  in  nentiflc  or  mitbematical  terms.  In  tact, 
I  «m  well  uiurad  from  actual  knowladge  tbat 
nmnjbiejoUatiuiJtiicyllatahaTg  taken  tba''£.U." 
Uflty  since  tfaia  discaiiiou  hai  been  □□  foot.  And 
m  the  majaril}:  of  theie  aro  not  probablf  &iT>ra  at 
ib»  tnia  meaiung  of  sagulai  momentum  and  otber 
like  tnnu,  it  certainly  appean  to  me  tbat  it  ii 
daddedl  J  beat  to  oipreia  one'a  eaU  in  tarmathut 
iramoat  widelf  ouderatood.  It  the  aubject  wena 
pnreir  theoratical  sdcntiBc  oas,  then  bj  tjl  mauia 
na  atiict  tenos.  A*  I  take  it,  the  gnat  ^m  of 
thiinper  ii  to  inatcuct  all,  and  how  U  thia  to  be 
done  iTtetma  axe  utad  that  they  da  not  fully  uoder- 
ihnd?  No  ioitrartion  ia  thua  imparted.  On  the 
Mntmtj,  it  ia  making  a  ihoir  □(  ImpariiuE  In- 
ionaaana,  whilit  nally  auoh  worda  ara  018(1  th  at 
tte  traa  meaning  ii  loat  to  alt  but  men  of  tha 
Ugbert  education.  Therefore,  ia  hii  la'it  Itate- 
BMt,  I  cannot  at  all  agree  with  "  J.  H."  Nelthat 
do  I  oontfder  it  the  leiac  intuiting  to  the  nadan 
(ttb»  "  E.  If."  to  lay  ao  in  all  honeatj  and  oood 
INBlir.  I  nerer  could  flatter,  I  never  have  done 
n,  and  I  never  Intend  to  do  >o.  Tberetore,  thoie 
wbodanot  take  what  1  lay,  aiit  iimisntwith 
be  bflrt  M  wiihea,  an  quite  at  liberty  to  reject  my 
adTios. 

I  wbImbs  Uia  lamarka  of  "  C.  J.  H.,"  aa  they 
an  the  ontoome,  not  of  theory,  but  of  piaotice, 
althouh  there  tre  pointi  on  which  I  aouiewhat 
dUEar  from  the  oplniooa  he  ezprenai.  Let  me  aaj, 
fnm  Botnal  eipwience,  that  lua  haring  the  BUfliine 
bdit  2in.  wider  ia  oertalnly  a  gain  in  atabUity. 
Hie  otdlnary  machine  woatd  Tary  eaiilf  turn  orer 
in  taming  a  oomer.  Two  tracki,  when  the 
naohin*  is  of  the  type  he  namea,  aie  an  advantage, 
and  to  meet  the  idea  tha  "  Qaeen  "  Bin  els  Com- 
^Inidaoed  tha  "Duchets"  and  ''Queen" 
both  of  which  were  two-track  machines, 
""  .tional  Company,   No." 


but  the  mity  one  I  have 
fitted  to  the  "  DeTon."     _ .. 
by  ally  in^ans  if  the  road  be 


ridei 


<•  ^l^-' 


aUllal 


of  any  ate  was  our 

it  ia  not  perfection 

lugh.     One  point  of 

the  brake   qneation  ia,  that 


Mny  Inlm 
biavelaa,! 
•^  later 


a  it  bad  unit_ 

•  form  of  the  "  Coven  try  "  or  "Duobeaa," 
•ad  arm  then  there  ia  a  decided  tendency  to  turn 
onr  too  oa^ly  uulsaa  buUt  of  apedal  width.  Stiil 
oof  friend  would  flud  a  good  open-front  machine 
with  lOtaiy  action  eaaier  to  run,  and  unlaaa  he  haa 
the  rack -and -pin  ion  atecring-gear  which  is  fitted 
to  Hm  Connlry  rotary  machine,  he  woold  find 
that  another  improvement.  For  the  machine  to 
beat  a  "  Budge  '*  meana  that  there  moat  be  either 
nmethine  wrong  with  machine  or  rider,  aa  it 
[tha  Bodge)  ia  much  tighter  and  ahould  go  far 
aster  np  hill.  On  the  queatlon  of  two  tracka,  I 
am  atrongly  o(  opinion  that  althongh  very  well 
with  a  "Coventry,"  it  is  a  decidedly  bndarrange- 
ment  with  an  open-frost  machine. 

In  the  matter  of  Itrakea,  I  am  rayaelf  busy  ez- 
pastraenting  in  odd  mooisnta.  I  faaey,  however,  I 
somawhat  miaanderataiid  the  deeorlptlOD  in  latter 
IU88.  A>Ireadit,thebrakewoDldbaappll«lat 
the  larel  of  the  frame  or  therMhouta.  And  he 
wanld  find  that  two  apoon- brakes  prep«riT  flttad  to 
tha  round  of  the  tirea  wontd  hold  him  on  «nr 
hill,  and  in  tha  last  Mttam  of  HlUaan  and 
Harbart'a  "  Dutidinun,"^  there  i*  a  dodge  on  the 
brake  that  I  consider  a  Sae  Idea.  We  all  know 
thatdesetndioga  hill  one  has  to  hold  the  brake 
CB.  Thisisvary  triiag.andisliablaonlongUUs, 
Boeh  as  I  have  to  tide,  to  oanas  cramp  in  the  hand, 
sdoce  soma  onloolud  for  lanlla  fn  the 
ily  iwerving  acroaa  the  road,  owing 
»  eramp  eloiing  the  ridar'a  band  on  the 
■«»-lavar  too  hard.  In  their  latest  pattern  the 
bcdm-rod  is  made  to  alide  up  the  stem  of  the  fast 
handle,  therabv  potting  on  the  bmke,  and  by  a 
Uction  dodge  holding  it  on  without  further  ears 
ca  tho  rider's  part.  To  release  the  wheels,  it  only 
need*  pnthinn  down,  when  it  ia  init«iitty  taken  off. 
It  eaa,  therefore,  be  applied  with  any  foroe,  wbieh 
is  an  advantage  on  aliaht  inclines.  And  tliii  bnka, 
vhioh  ia  of  the  apoon  kind,  on  both  large  wheela  la 
etftainly  another  improvement  to  chronicle. 

Kr,  'Stael'a  remarka  would  not  apply  but  very 
little  if  the  spoons  are  anything  like  a  fit  on  the 
rnbbera.  Thia  ia  a  poiut  generally  overlooked.  Bat 
the  attention  to  it  means  that  it  takee  off  the 
EaSdlitj  to  hold  badly  on  a  greaay  road.  The 
prinddeof  the  one  spoon  commg  hard  on  before 
the  ether  has,  1  aee,  been  recogniaed  by  the  maken 
m  the  "BoTal  Uail,"  in  which  the  apoon  on  the 
one  wheal  is  adjustable  to  keep  the  preeenie  ae  It 
■hould  be.    BoU  thLi  and  the  plan  to  obviate  the 
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inably.  apply  the  braka  hard,  with 
satisfactory  result.  It  persona  would  only  do  as  I 
do  nn  <«ming  to  a  hill— slacken  apeed,  so  that  the 
iiiarhiuti  diea  not  run  avarthabrowof  the  gradient 
tvith  H  rush,  but  at  a  moderate  pace,  and  then  at 
iin.',>  ii]iplythe  brake  gradually,  and  »o  prevent 
fjoiur;  into  BO  tatta  rate  of  ipead— there  would  be 
ii.'\wi:T  ''ipilla"  from  all  cauiea  attributable  to 
brakes,  and  we  should  not  bear  of  auch  inquLriea 
fur  more  and  more  pow ertui  onea. 

I  huT'i  been  also  tTjiueeome  dodges  in  tha  direc- 
tion of  a  seat  on  Mr.  Westropp'ap&n ;  but  so  far  I 
can't  sutisty  myaetf  that  it  ia  on  the  whole  better 
than  mf  loit  plan,  as  described  at  page  131.  The 
scat  itialt  I  have  touud  an  advantage,  ae  the 
yielding  canvas  suspeution  pLio  decidedly  makes  It 
easier  M  ait  on  for  a  coaaidarable  time.  There  are 
two  matters  I  want  t?  get  rid  of  :  one  ■■  to  the 
seat  cauaing  one  to  feel  a  sormeaa  at  tha  bottom  of 
the  spins.  This  I  think  Mr.  Westropp's  canvas  plan 
will  ilo  iway  with.  The  otber,  that  if  I  ride  for 
aODie  hours  on  the  stretch,  the  vibration  of  thama- 
ohini.',  ai  traosmitted  ttirongh  the  treadle,  causes  a 
■taguation  of  the  circulation  In  the  fOat,  that  I  feel 

__    ..    _.! 1,1 _       ij^      J^y_  J    i^jji 


Batween  thia  and  the  next  Issue  of  the  "  E.  H." 
[  ivill  see  what  the  weiDht  required  is  to  movamy- 
leU  and  maohina  on  a  level,  and  will  let  Ur.  Steel 
liuow  I  be  reault.  I  coosidn  the  idea,  at  put  for- 
ward by  him,  as  a  v^ry  practical  and  sensible  one, 
and,  if  the  sams  test  could  be  applied  to  several 


many  letters  at  present  appearing  about  tricycles, 
but  have  rrfrainad  from  participating  in  the  dls- 
cuisian.  Now,  however,  ss  "Saulight"  has 
trodden  so  aeverely  on  my  corns  I  mnst  Ma  Up  the 
cudgsli,  I  T*fsr  to  his  statement  about  the 
■Coventry PhmDU":lfaatfn the lart  pattsm  the 
aeat  la  put  as  far  back  aa  poesible,  so  that  a  dnmty 
duvice  of  a  tail  ia  uaed  to  prevent  tipping  baok- 
warda.  Now  I  have  at  the  present  moment  a  letter 
□[  Ur.  Fritchaid'a  (tha  proprietor  of  this  machine) 
iu  which  he  aa^  that  the  saddle  ihonld  be  as  far 
for\card  w  ponibU,  so  aa  to  sat  over  the  treadles. 
Alaa,  thoDgh  I  have  travelled  manyhnodied  miles 
ouil^  aod  at  very  high  apaada  and  over  very  large 
atones,  t  have  never  onoa  had  my  tail  touch  the 
ground,  and  only  ou«e  that  I  r«msmber  have  I 
lifted  up  the  front  wheel  in  any  way,  and  then 
— 1 mu[,  Qj  (^g_ 


brake  applied  to  the  chain- wheel  of  a  double  driver, 
ei  it  acta  perfectly  equally  on  both  wheels,  and 
does  not  impede  the  atueiing.  It  ia,  I  think,  the 
most  powerful,  and  eerlalnly  does  not  loosen  the 
tirei,  aa  all  spoon-brakes  do  more  or  less.  I  have 
j  uit  taken  my  machine  to  piecaa  for  the  first  time 
aioce  I  have  bad  it,  and  I  Bud  the  braka  smothered 
in  grease,  ytt  I  have  ueTei  noticed  it  fail  when  I 
havii  irantad  it,  asit  has  always  ana  werod  perfectly. 
Aa  to  bCLiriilgs.  tialla  are  certainty  tha  liest,  not 
only  for  wheals  but  also  far  pedals  and  onnk- 
ahafts,  if  you  know  how  to  adjust  them,  but  not 
otherwiae.  The  sizes  of  the  driving  and  chain- 
wheela  are  questions  not  for  the  rruwhine  but  for 
the  ridar.  Now,  aa  to  travelliug,  I  am  not  at  pre- 
acnt  Tsr^  strong,  having  been  uadar  the  phyiioian's 
hands  for  last  winter  and  spring,  and  meat  of 
sUHmor  for  eioeesive  weakness  and  hLiaitnde,  yst 
I  havu  ktely  dons  on  a  "  Phoiuix  "  from  PaltUaU 
to  beyond  Oodatone  Station,  21  mile*  in  H  honn, 
with  201b  of  luggage,  and  everyone  knows  the  bad 
state  of  the  Brixton-road,  &ii.,  and  the  not  very 
level  road  alt  the  way,  not  to  mention  the  streeta 
ofCroydon.  Also,  a  few  Sundays  ago,  I  went  Zr> 
miles  Ob  lbs  Bogihot-roiul,  and  coming  baak  in  the 
evening  after  dark  we  did  the  last  13  milea  to 
Hounslow  in  1  hour  and  2  minutes,  inoluding  the 
hill  this  aids  of  Virginia  Water,  E^iam-hill,  I  b«- 
lieve  it  is  called.  This  spuks  volumes  for  the 
machine,  and  but  for  my  front  wheel  I  should  not 
have  dared  to  run  down  tha  Sgham-biU  withotlt  a 
brake  on.    I  may  say,  in  finishing  this  inordinately 


lat^ 


tain  this  paper  on  this  snl 
to  meet  together  shortly  some  Sunday  mom_B, 
when  we  might  eiohange  ■■*"*'■"?*.  and  tee  if  we 
ihall  also  ohange  our  opinions,  lor  hitherto 
although  I  have  tnad  nearlv  e*e^  make,  it  hat 
always  been  at  the  riding-sohoots,  and  not  on  the 
road.  If  any  oantleman  wonid  like  this,  U  he  will 
write  to  me,  I  will  see  if  we  can  anange  a  day 
suitable  to  us  all  for  the  ezperiment. 


[19UG.]— Ai  it  Bfipearg  to  me  that  some  of  your 
itaJdsiB  may  have  inppoaed  that  the  drawing  In 
19227  was  mv  own  desfgn,  1  wish  to  state  that 
'■  Sunlight "  has  oorreettj  given  the  maker's  name. 


I  that  I  am  writing  I  will  give  my  opinion 
DHtter  of  front  and  back  wheela  for  staer- 


oncduat  bite  of  the  brake,  when  the  wheal  is  out  < 
tratb,Ihava  now  perfected  to  my  tatislaotion,  and 
I  am  next  going  to  apply  a  modlScaboa  of  the  self - 
hoUug  bimfca  to  a  machine. 
I  hare  had  a  UtUe  to  do  with  tha  Oionnd  Brake, 


a  the 


__  __,   —  ^ _,  tha  rider  ^uld  be 

behind  the  drivers,  aa  it  the  wheel  gets  iuto  a  hole 
it  bouniia  back,  and  if  he  be  behind,  he  going  for- 
ward jams  the  wheel  into  the  hole,  and  gen  the 
whole  shock  of  a  reooil  (hat  will  neany  atop 
tho  maehine.      It,   however,  "■ "    ''    ""    ■----'      * 

1  he  has  ab 

rl   bounds  ^   . 

momantum  of  the  ridsr  whidi  drags  the  wheel 
past ;  it  is  the  same  as  it  you  put  out  one  finger 
and  tone  jour  hand  forward  ajtc  some  tough  snr- 
fiice.  when  it  will  catch  in  every  obatmotian,  but 
if  you  drag  your  hand  towards  you  it  glides  ovsr 
ibem  compaiativBly  easily.  2.  Yon  can  deacoul 
hills  at  any  paoa  without  the  slightest  danger  of 
boiug  tluxiwn  even  by  large  atoun.  I  was  a  abort 
timo  ago  staying  with  some  friends  near  Oodstone, 
and  was  asked  to  ruih  and  post  a  letter,  there 
beiui;  oaly  just  time  to  get  to  tho  office  on  my 
machiuc.  Having  got  there,  I  tamed  to  retnm 
down  the  hill,  and  was  ftoiug  down  it  at  an  im- 
mense pace  without  any  brake  on  when  suddenly 
the  B tutoring. gear  broke  off  abort  at  the  small 
fmnt  fork.  I  jammed  down  the  brake  with 
[ill  my  force,  sspectiag  to  be  thrown  out  at  ] 
once:  but  the  macbiue  stopped  Ten  quickly  and  ' 
csnctly  in  the  middle  of  the  _road,  and  ui  its  I 
H(-;f-]i(;-t  place.  Had  my  machine  been  a  aingle 
JriTi^r,  i  should  have  had  my  head  broken,  and 
]j'}rhapa  might  not  have  known  that  tbs  breakage 
ti[>ilui:cLirred  till  I  waa  thrown  out.  This  brings  ' 
m<^  ti>  tbe  value  of  a  doubla-drivar,  which  In  thia  | 
machine  ia  perfect;  it  does  not  swerve  if  one  wheel  I 
ia  caught  by  a  stone,  and  I  have  often  travelled  for  i 
milaa  without  wther  hand  on  the  handles,  amoUiu 
contentedly,  with  only  a  slight  tonoh  at  the  handle ' 
every  now  and  flien  as  tlie  uoh  of  the  toad  i"Tl'"t 


IS  under  the  im^SMion  that  gmtuitoi 
uents  werenotinNrtedin  the  "ElS..,"maa  i  can 
oaty  wonder  how  "Bimlight"  has  fonnd  It  worth 
hia  while  to  give  one. 

•■Sunlight"  Is  oertahdy  right  In  theobjeetion 
he  makea  to  ainglc-drivug  machines;  Init  all 
donble- drivers  I  have  sean  mily  drive  both  wheela 
when  goiug  in  a  straight  line.  Doea  he  not  find  it 
harder  work  to  drive  a  double-chain  marina? 
What  we  want  ia  a  singls-fthain  that  will  drive 
both  wheels,  as  ia  apparently  tha  case  fa  the 
■'Salvo."  Rh*  ■■  ftuw^ig^i  "  iffY"  thiv"'"*^^"**»1f^f 
a  double -driver,  practically,  llenaket*  sar  Itia. 
Who  IS  right?  As  the meotianism by irilicn  Otis 
is  effected  is  concealed,  I  am  unable  tr  * 


tha  outer  wheel  nueti  with  the  liut  r „,., 

cooseqoently,  haa  the  moit  force,  because  tiie 
ateering-whael  checks  tbe  full  liberty  of  tha  Inner 
driving-wheeL    Is   not  tU«   the   very  thing  we 

I  shouldbegladtoheez  what  your  corveqioadents 
think  of  the  following  idea  for  a  quadricycla : — Two 
driTing-whcels  of  equal  aiie,  driven  as  in  the 
"  Salvo,"  or  other  sli^ar  iBMhine,  with  a  gnidins- 
wheelimmedialelyin front  of  each driviBg-wheel ; 
the  guiding -wheels  made  te  steer  •imnUaneoiul*. 
Tike  advantages  would  be;— lat  An  open  front. 
2ad.  Two  tracks  only.  3rd.  The  steenng-wlieets 
would  be  in  view.  4th.  Ability  to  steer  batter,  as, 
there  being  two  guiding- wheels,  there  would  be 
lass  liability  of  their  slipping,  which  is  the  great 
drawback  m  tricyclee  with  the  steering-wheel' 
behind.  6th.  The  lamps  could  be  placed  on  the 
guiding- wheels ;  thus  a  good  li^t  would  he 
thrown  ahead,  and  no  shadovrs  caat  by  the  tirea 
or  pedals.  Gth.  Thejiedals  could  be  placed  ao  that 
the  rider  could  sit  right  over  them,  and  yet  dis- 
tribute his  weight  in  jnst  proportion  between  the 
wheels,  so  that  there  would  be  no  liability  of  the 
machine  tilting  backwards.  7th.  More  stability, 
A  four-lagged  stool  stands  more  firmly  than  a 
three-legged  one.  Such  a  machine  would  be  a 
very  little,  it  any,  heavier  than  a  tricycle. 

Oharlea  F.  Steal. 

[IDSje,]— la  the  illuatralion  to  my  lart  (1S32T>. 
the  engraver  has  omitted  the  ref  er«iioe  letter  {a)  at 
lower  end  of  line  of  thrust. 

In  the  third  line  of  second  paragraph  for 
"pedela"read  "pedals,"  andln  theeiittithllneof 
same  for  "overroad"  read  "over  toad." 

In  the  figures  the  Mat  is  too  horisoutsl.  I  ihonld 
have  tketohed  the  blocks  upon  which  the  ^inl 
spring  rest  somewhat  longer.  In  Mr.  Blood.'*  mn. 
machme  the  seat  is  so  mn<E;h\S9iR&.'«.'%^-'i^aHn.€a^- 


ESOIJBH  imOHAMIO  AMD  WOBU)  OV  BOIEIIOE:  Ho.  set. 


ing  bull,  be  tlmoit  ataadi  apou  the  pedali,  uid 
movlj  leuuag&TDittti*  H&t,  and  flie  lios  of  thnut 
■pproMbsi  moie  nMucly  to  tlis  ptrpinidiimUi  thia 

I  omitted  to  rttte  the  more  thtt  pmlTire  u  kp- 
pU«d  to  the  fiedali  the  gnaterii  the  tendano;  bt 
the  net  te  riu,  and  tLrow  ridar  more  over  hta 

Tha  Skt  b«n  opcm  wbioh  tlit  oaihira-suhftitnte 
f^rti  ue  nude  of  itcel. 

Will  "  Sunlight ''  kindly  exvliin  the  mscluutinn  „  . 

br    whioh     doabis     driving    l<     mttoined     in  th.'    mmtam,  ie  only  in  weight, 

"IfB^oiul,"  of  wUah ha  spfltke  BO  highly ?  lu^ -whsel,  u  olio  does  it*  eatier 

1  do  not  nDdinitutd    *' Snulight'a  "  reasons  lor    obstaclee.    Anything  whioh  appean 
ttetin^Uwt  the  seat  in  a    front-itsflm  malt  bn    this  most  be  dv     '~ 


from  onitre  lass  in  the  same  proportian.  This  last 
Jost  nullifle*  the  greater  nnmWof  regulations,  and 
randen  the  absolute  Telocity  of  comaponding  puti 
exactly  the  aama,  s.^.,  absolute  Telocity  of  centre, 
■ay,  ten  uilei  in  each  case,  th&t  of  the  maehlns 
itaall.    Point  toachiag  ground  is  at  rest.    Top  of 


wheel  is  traTelling  double  or  20  mites  an  hour  in 
—ek  MM.  and  the  aTerase  velodty  of  rim  is  ten 
miles  in  each  oase,  iast  the  sains  as  i(  thay  were 
rerolTingwith  equal  peripbsral  speeds  aaspandad 
in  air.     The  adTantage,  therefore,  &s  regaras  mo- 


plaoed    behind    a    veitiiKl    line    drawn  throngli 


or  tried  the  Otto  Sataty 
me  a  Tcry  quick  trotter 


ir  readers,  seen,  heard  of, 
Bicyolef  It  seems  to 
and  a  flnt-rate  Isdiei' 


I(ttnotata«t  that  in  sereral  front-steeren  of 
iiieHt—«.g.,  the  " Perfeotian,"  "Centaur,"  and 
"Omnieyole" — the  seat  is  in  front  of  the  aila,  and 
that  thsia  madiinea  require  no  safety  bsck-staf  ? 

"Sanlight's"  opinions  npoD  sisee  o(    drtviog-         ^  _  

wheel!  appear  to  be  Tarj  nndecided.  In  1917..  ;  siJeration  is  onaouwhich  thaoratioal  aud  practical 
he  aivne*  atronKly  In  favont  of  smaU  wheel,  imenmay  with  advantage  join  their  (diom  for  its 
geared-np.  In  IW89  he  appears  to  inolioo  to  mj  1  complete  elucidation.  The  mathematica  of  ama- 
Tlarsr,  that  medium-siied  ones,  geared  lerel,  am  terns  and  the  rule-of-thumh  praotioa  of  the  shop, 
bast  for  general  pa[po(ee;aad  now  (1D333)  he  jf  brought  into  unison,  would  both  gain 
sewns  to  be  veering  roond  to  the  opinion  that  "  a  deal. 
large  wheel  apoaded  down  gives  aveiy  flns-lookinj; 
nuchine,  and  one  eaar  to  ride — tar  more  so  thati 
the  leral-geared  maohme."    What  next  F 

Oct.  22.  W.  B.  Staopoole  Wettropp. 


3KALL    OHAIH  -  WBBBL8     TOB    TBI- 
OTOLBS. 

JI93I!T.1---I  CUTS  a  little  qiaoe  to  answer  m^ 
isB.    fint  ai   regards   the  jpreesr"    ~~    "- 
bearing    of     driviag  -  -*•-'     *— 
tt^""'^  or  pnli  on  tha 

a  4001b.  pull—Til 
a  ratio  of  1  to  * 

"  D.  H.  a."  forgati  that  there  must  be  an  abut- 
ment to  withstand  this  presaore.  The  abntmant  la 
"■- ' ■■  -f  tiiirrala,  bjr  means  of  wbioh  a    J 


pleasing  to  find  that  T.  Westlake  does  not 

intend  to  desert  the  problem  ha  has  opened. 

■>  A.  J.  S.,"  in  letter  lg27H.  has  well  pointed  out 
that  the  exact  idjustmsot  of  the  fist  is  as  neoes- 
uij  as  its  &na  optic  surface  and  figure.  It  must 
be  placed  exactly  at  4S°  with  the  axis  of  the  eone 
of  rays  from  the  mirror,  and  whatever  alteration 
is  needed  in  its  position  must  be  obtained  hymov- 
^^^  !  ing  the  whole  flat  bodily,  and  not  by  tilting  it  on 
j_-  I  its  support. 

Westlake  is  rather  dilBcnlt  to  follow  in  letter 
19301,  where  he  says  "If  the  eye  draw-tabels 
taken  oat  altogether."  This  appean  only  to  apply 
to  the  form  of  eyepiece  which  has  been  figured 


i-t.     Let.'  =  ' 


*Cm-1) 


If  the  lens  be  equi-convei,  x  =  0,  and  if  theflnt 
surface  ■>  a  plane  x  ■=  -  1.  In  the  first  pleee,  n 
will  substitute  these  values  in  the  eiprniion  fix 
the  corrfiction  due  to  thickness.  By  letarBOea  Is 
section  YIl..  page  359,  ths  variation  of  the  red- 
proaal  of  /  is  ^|  =  A /f  -.  J  —  '  V  ppee -L  = 

(  ' — —    V    Sahstituting  for  r  and  i,  m 


■(j. 


To  obtain  the  i 


LlTalneoftb 


„^.  ...  must  ot  course  multiply  this  eipm- 

slon  by  F*. 

_  We  must  next  take  theeipression  for  the  correc- 
tion tor  aberration,  and  by  siiailar  sabititutions,  tha 
final  equation  is : — 


eyepiece 


101  — i)  I 


f  4  (M  +  1)  ■> 


-  (?P  + 


B«presentingbyAUieeaefB«ento(  ^,  and  by 
},  that  of  ^,-,  the   complete  ezpreHiaa  ta  tie 


. ..  naril  preaeure  Is  oonTeyedto  thebeaz- 

ift  of  driving- wheel,  whieh,  in  thi 
Hmmi,  wouldbe 


le  3001b.,  and  far  azeaed  the  weight 

in  averageiiderpraesing  the  bearing  A)wis»ari<>i 

■VaeiaUy  aa  1001b.  of  his  weight  is  rappoaed  at  the 
moment  (say,  at  starting]  to  baon  the  padaL  The 
oaae  rapposed  is  aa  txlrame  one,  and  I  am  qnita 
wOling  to  wi^ve  the  qoaation  ol  Idotian  od  this 
baaiiu,  and  eren  to  tappoea  it  eliminated  as 
"Pan^"snggests(ud  ofl9301,p-134)-  Thei* 
•till  noain  the  foUowinc  disadTaotBRa*  attending 
Ma^ainstOin- (£ain-whad«:-;-l.  OoBbla 


In  ths  adjns 


isMJIal  iiiM    greatar 

4^in-stt««r  teeth, 

._      .    ol  teeth  taUnf  it- 

per  tooth,  botk  ocaak  and  driTlng- 

lUe  back-ptManreooenuikaxIa- 

aeana  doable  ftietlon,  thenumbet 

ta  bdng  always  the  saiDa,  and  it  their 

u  it  Bhosld  M)  inareaaed.it  Deans  itiU 

matatWeBoo.  4-  Doable  (tnlnonehunmepias 
that  donUa  fnellon  will  ooenrin  brndiagit  throogb 
tha  Mma  anils.  BatitmaatbebanttlmiaKh  twioe 
the  forMW  angle— etn,  with  qnadrnpladmotioB- 
Howsrer,  aa  onh  halt  tha  fanner  nnmber  of  links 
— " irer  lot  each  tan  of  eronk,  we  — ' 


toott  (na  abora)  combined  with  a  doable  angle 
botwaan  testb  (eappoeing  teeth  fame  tiie  ai  in  the 
larser  wheel)  must  moke  the  friction  at  Least 
doable  on  tbaoe  grooiids ;  while  the  fact  of  only 
baU  Oe  nambar  cf  taath  passiiw  OKI  only  halve  it ; 
so.  It  we  my  qnita  on  this  point  (geoerosa  on  my 
pnrn,  I  haTe  Mill  a  long  balanee  in  my  tavonr. 

There  ia  nothing  to  be  said  against  taking  one 
point — Til.,  that  of  toU  power  of  ciank,  for  the 
pnrpoee  of  maUng  a  oompariaoo  of  this  soit.  To 
aa  olberwisa  tfemd  render  the  pioblam  oomplex. 
At  present  it  ia  rim|ile.  What  liolda  good  at  one 
point  would  hold  gMd,  as  rmrdt  Ikt  eBmBarim, 
at  any  other  poiDt  m  tba  traTsl  otthe  eranlc  The 
ratio  of  the  s&aiaa  woald  still  be  aqoal,  thon^  tha 
amonnt  wsa  qoite  altered;    and,  thatafore,    the 

tatioot  the  total  strains  of  a  fall  ieTolnti(m  would  .,_ „ 

■till  b«  aqnaL  r^pherioal  error.    By  referring  to  eqn.  (S),  page  6S, 

Etapposmg  I  admit  with  "Fangal"  that  an  in-  Vol.  XXSIII.,  it  will  be  seen  that  ths  expression 
CNase  ordecraase  of  the  number  of  teeth  that  pass,  i  for  the  aberration  TOlue  is  long  and  intricate;  and 
and  eoneequmt  friction,  is  exootly  balanced  by  a  uuless  it  can  by  some  means  be  very  much  nmpli- 
comqionding  decrease  of  pressure,  I  baTo  stiU  In  lied,  the  earaputatian  of  the  smaU  quantity  re - 
my  fsTOor  the  more  unfaTOumble  angle  at  which  '  quired  woold  be  a  very  laborious  ^task.  Oodding- 
the  teeth  engage  the  double  friction  due  to  bending  tiin  employs  the  following  simple  and  eleguit 
of  obain  {ese  4  ahovo),  the  double  baok-prossure  i  method,  by  whioh  the  equation  is  at  oooe  rendered 
on  crank  axle -beaiings,  and  tha  double  stiojn  -initable  for  calcnlatioa.  Itwill  be  notioedthat  the 
BTemrhere.  '>ja»Hon  contains  two  pairs  of  reciprocals— those 

Tbongh  I  shake  hands  with  "Sunlight"  over    ii!  the  conjugate (oeiand  tb  ' "" 

the  ehau-wheels,  I  con  not  see  what  he  mi        ■     <  ^  —  < 

greater  rotary  force  or  momentum  in  a  smi  .  .  . 

in  a  large  irtieel.     The  number  of  revolutions  will  i  artifice. 

be  greater;  but  the  weight  in  motion  will  b«  lest,       Considered  with  reterenM  to  the  conjugate  f oof, 

and  ths  dirtance*  of  eorreaponding  parts  of  wheel  |  we  have : 


broDght  to  a  focus  F 
'  If  we  look  thiongh  the  oonoare  lais  of  the  "  A.  J. 
3-"  eyepiece,  we  get  the  same  result  pven  by  look- 
ingat  ttie  flat  from  a  oonsiderahle  dkstauoe ;  if  w( 
took  at  tha  flat  with  oar  eye  near  the  focus,  wa 
ootias,  by  a  euzioos  optical  fUasion,  a  diSsrent 
appearoaoe  altogether ;  and  what  was  a  central  ad' 
jnatment  inimeoaae  appears  eccentric  in  anotbar. 
T.  Wwtlake  cannot  olear  this  npbf  InvolTing  it  in 
a  olood  ot  winds,  like  his  diitnioti<  ' 
■naohaaisal  and  optioal  ad joatmenta. 

What  an  optioal  adjustment*  bnt  i 
g  tbait  whioh  ws  haTemecba; 
naub  as  possible  F 

idjnsfanent  numbered  (2)  "T-W-"doas 
notsav  how  ws  are  to  adjust  ths  flat  luting 
is  obTloatly  ioadmissibla-  Did  ' '  T.  W."  evat  ad- 
just a  mirror  and  flat  ? 

In  the  next  paragraph  (whioh  deaerTee  to  be 
framed  and  gUied  oa  a  saeolmen  ot  tha  ntt« 
irreleTancy  ot  "now'B"and  therefora'a  '')  we  are 
taaspttd  to  ask  whethir  tha  cone  nukea  the  anglea 
or  the  angles  make  tha  oosa. 

Is  "  T.  W-"  SOTS  that,  as  stated  in  his  second 
poroftraph,  the  diagram  previously  given  shows 
eyepiece,  flit,  mirror,  and  refleoCiou  of  flat  in 
niirrar,  all  concentric  F  And  is  this  tba  oose  when 
viewed  at  arm's  length  through  a  ooncaTa,  or  seen 
from  close  to  F  Plonl  *'"»""' 

IHB  OBOAV. 

ri93iS9.]— Ir  "L.  B.  D.,"latt(K  10313,  will  refer 
to  the  "  Muneal  Standard,"  Vol.  UI.,  No.  70, 
Uay  1865 ;  also  to  Xo.  for  July  30, 1B81 ;  and  to 
EmiijaH  HxoHUTia,  Vol.  IS.,  p.  649,  he  wHl  find 
ttiat  I  have  anticipated  the  inventions  tor  opoaing 
the  swells  of  orgojis  by  praaaore  of  ths  back  and 
tha  donbls  ibarpe  of 
yean. 


reanre  of  ths    . 
pedals,  by  ahoat  thirty 
S.  B.  Haliieken. 


BI.B1CBHIABT    HATKBKATIOAL 

OPTIOB--X. 

Aberration  {contitmid). 

.19360,]— I  KU9T  now  return  to  the  simpIifiDation 

of  the  focal  equation  containing  the  correction  for 


Id  those  ot  the  radii-    These 


■I  by  '  fi)ur  terms  can  be  represented  by  two,  and  the 
than  \  E)]aation  put  in  a  quadratic  form  by  tha  anbjoined 


for 

abbsRatitm  -  ?  .  IL .  ^  .  With  rwnrd  to 
the  last  factor,  it  has  been  shown  in  a  previcai 
article  that  when  /i  =  lb,  the  thioknsas  of  ths 
lane  Is-^  ;  so  that  in  general,  both  ooiveeticai 
maybaas-preMedintarmsof  <;  or- rf=.  +  Bl 

"7 .     For  paiaOal  mj*,  F  and  f  ara  aqval,  irtiak 

■till  fartber  nmpliflas  the  axptassian. 

In  seetion  VllL  it  has    been  shown  that  ths 
giaatast  oonosntratioa  of  light  tskea  plaea  ma 

iilaoa  sitnated  in  trout  of  ths  first  appcoxiauM 
ocol  point,  at  a  distanee  equal  to  J  of  the  aboto- 

\  (he  lateral  abanatiou.  Therefore,  the  distoosa 
of  the  ciicle  ot  least  oontosion  from  the  first  af- 

ptoximata  Tolae  of  #  is  -  t(^  +  ^  .^\  ?; 
\4      ■a      J  if 

audita  diameter  Is  ^,  ^  -  ^- 
16  f*    p- 
Borne  general  reealla  may  ba  obtained  tram  eqo. 
(9)  before  it  is  put  ia  its  proper  numerical  faro. 
First,  by  difterButiation,  we  find  that  its  valaa  ' 


.    -  3  tM  +  1)  [;<  - 


it  appean that f or  oeitalnTi  ,  _. 

eqnatlDn  may  he  reduced  to  isro :  thus  showing 
that  in  aome  cases  a  aingla  lens  may  be  aplanatiB. 
It  is  evident  that  the  tost  a    "  " 


it  and  ^rd  termi  a 


iTBj  but  the  second  term  is  negattve  it  eitbn 
_  ._  a  be  so.  It,  therefore,  the  equation  oan  ba 
reduced  to  lani,  the  second  tsno  moat  equal  the 
im  of  the  other  three. 

To  tender  Una  possible,  both  a  and  i  mnst  have 
considerable  values,  and  one  of  them  most  be 
-egative.  It  z  be  —  and  a  be  +  tha  seeond  radius 
must  be  oeoatiTe ;  thatis,  the  lens  meat  be  a  deep 
meniscus,  and  the  flrtt  oonjogate  focus  d^  mast  be  on 
the Bome  tide  as  F,  that  is,  conTergingraya  must  fall 
u  the  lens.  It  we  roTorse  these,  making  x  -i-  and 
I  — ,  we musthaTeadiverging  pencil,  incident ooa 
leap  oonoBVO- convex  lens. 

There  is  another  point  worthy  ot  notice :  If  we 

solve  the  quadratic  equation  with  reapect  to  r,  we 

aio  tiro  valuee  ot  x  for  Ona  ot  a  ;  or  it  we  solve 

.h  nupsct  to  3,  we  obtain  two  values  of  a  tat  one 

..X.    lliis  indiostoa  that  generally  two  ratios  ot 

curvature    con    be    free     from    aberration    for 

same   conjugate   foci,    or    conversely,    thit 

asms    lent    con     generally    be    aplanatie 

for     two     poeitions     ot     ths    oonjngats     foci. 

I    beUevs    Uiis    is    Mr.     Lister's    Uw    of    the 

iplanatio    tod,    at    it  waa   dlsoovered    e^ari- 
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ie>laUy  by  him  many  jnn  ago.  I  bKre  nsrsi 
«&  K  aomplete  account  of  hia  mveiti^Mioni, 
-huh  I  luppoH  lira  publuheil  ill  tha  Fhil.  Teatu., 
lit  1  prvonw  bia  eiperimoDtB  were  modo  with 
somlnnsd  eouTOi  ooa  noniUiTa  leiu-  It  is,  bov- 
m,  imciat«iul  whether  wo  ceiract  a  ooartx 
t  oan,  M  ID  K  aiaale  Isoi ;  or 
ooQcaTB  lenH  to   b&lance  tho 

Dnvoi  oae  :  tho  law  holds  goad 

a  oither  cue. 
There  is  oua  Tilue  of  a  (or  eaih  retncbira  icdox, 

.diiiK  riklue  of    4.-. 

iplacinft  fi  bj  this 


rhslher  we  uie  a 


a  only  ono 

ffhen  tha  indsi  ia  l-i,  hy  lup 
lombar,  our  cquitlon  heooinc 
fsotoiB  outside  tho  bracket*]  Tj^  -^ 


0  (il  the  lens  ba  tree  from  aberration),  i 


ne  loliition  of  this  quidratio  gives :  — 

'-      f  .:   iW        ■'^• 

Xov,  in  order  that  x  may  hare  a  ronl  valaa, 
a'  mtut  be  equal  to,  or  |n«ater  than,  21 ;  for  if  it 
■en  lesi,  tha  quaatity  under  the  Tlncalum  would 
b>  negative. 

When  n"  =  21  or  B  =  4-1S,  *  h«a  nn'v  one  ralne 
-  S-n,  for  the  mcondpatt  -,'«-  -  ii  =  0  :  bnl 
il  »  =  5,  thou  J  =  -  ^^  +  I  =  -   -^  or  -  4. 

Hmee,  if  if :  7  : :  338  :  o5S,  or  eay  na  9  :  14, 
lbs  liss  iaaplsoatia  onl^  when  r  ;  <  ::  221  :  -('27; 
Uw  second  siirfaca  bamg  ooacaTe— and  both  thi 
eoiiui^te  foci  on  Ihe  amargmt  side.  But  when  6 
:  F  : :  3  :  3,  the  leos  is  fne  from  error  it  r  :  i 
::  IS  ;  29,  oraiS  :  S. 

By  solving  the  equation  with  r 
ippean  that  when  x  =  3'12,  a  hu  < 
Til,— 1-8  ;  but  whan  x  =  1,  the  t 
-S  and  -  "*■ 

HaoceU  r:(  ::  212  :  4I2ws  n 
: :  19  :  .»,  but  it  r  :  «  : :  3  :  5  t 
Fmay  be  either  2  :  3ar41  :  iil. 

IntUs  ease  the  leni  is  a  coooa 


only  one 


a  front  <rf  tha 


VhMt  the  iaeiilant  raya  are  parallel,  a  =•  -  I, 
■ri  Kin.  (9)  thtm  become*   { 7 1'  -  ID  i  +  10 1   ; 
iln  the  miBimna  value  of  'i«^,  which  gives  r: 
I : :  1 :  S.    Henee,  tor  pMoUat  layi,  the  bait  form 
<<<ODi«x  laaa  bai  the  bank  rujini  ni  time*  that  of 
Iha  lioBt  mrtsM.    Alio,  if  tbe  smergent  rays  a 
to  be  iwr^l**',  the  aaoM  furm  of  Inu  ehoDld 
md,  bat  its  pceition  must  ba  reTsreed. 
It  may  be  nnful,  if  we  aalonlate  the 


SIZ.VXKIHa  P&00BB8BS. 
[133GI.1— Ur  Ihanka  are  doe  to  ICr.  Ball,  Mr. 
Wusell,  imd  othais  who  have  so  kindly  noticed 
my  inquiry  r«  Bcashear's  >ilTaiing  prooasa.  I, 
however,  cannot  obtain  a  aut!iciently  dense  film 
with  it.  In  the  original  letter  IT-IOl  it  is  said,  "  the 
deposit  ii  so  hard  it  will  stand  tba  aavereatniaga." 
"It  ia  also  very  bright."  Now  the  dapoBt  I 
>taiB  ia  not  hid— it  is  powdery ;  and  it  ia  not 
bright,  or,  at  least,  not  such  as  can  ba  desciibad  as 
— y  bright,  hanns  a  rather  millry  appearance.  I 
ra  been  caretnl  m  the  quautitiei  of  each  solu- 
D,  and  am  unable  to  account  for  the  failure,  only, 
er  Ihe  testimony  of  the  hut  few  weeks,  I  am 
--jeit  must  be  my  fault.  I  Sud  I  cannot  get  the 
solution  perfectly  tree  from  auipeuded  p-irtiolaa  bv 
ammonia  after  the  addition  of  potash.  Although 
it  beoomas  tranapsient,it  is  tullof  smallipaeka.  I 
think  I  must  revert  to  Uartiit'a  proceaa  again  and 
report  progress.  Being  temporarily  in  poHession 
ol  a  fijin.  reBcctor,  wEioh  is  in  good  aoudition,  I 
am  rather  aorprised,  after  the  drawian  which 
have  appeared  at  divera  timea  in  the  "  E.  U."  of 
Jupiter,  Saturn,  Mars,  etc.,  to  see  how  very  tar 
ihort  ot  auch  detail  my  eaiing  is.  I  can  see  what 
[  take  to  be  four  aatsllites  of  Batum,  but  am 
quite  unable  to  detect  Ball's  division  in  the 
ring.  I  fanoy  I  ought  to  see  this  quite 
easily.  The  balta  of  Jupiter  are  not  ne:ir]y  lo  wall 
'  -lOned  as  tome  poaseaeors  ot  2in.  refractors  appear 
■ee  them  in  our  paper.    13  Uessier  is  a  tuiy 

eitch,  and  the  annular  nebula  ia  Iija,  is  a  very 
[nt  obje^  the  darker  centre  bainit  scarcely  dis- 
tingniihable.  The  eompanioD  to  Ve^  ia  steady 
with  ftjia.  on  a  night  when  e  Lyne  is  only  Just 
viiibla  to  the  naked  eye  and  e  Ljibi,  both  paiia  are 

S anted  with  120.  I  do  not  know  it  m; 
urea  an  sufBciently  acmnnted  for  b;  — 
poattion,  the  air  being  generaUy  boiltng 
sddom  steady  enough  for  300.  I  should  n 
like  a  look  tliriujth  soma  other  instrameDt 
of  approximate  ^e,~u  I  knew  anyone  who  would 
obHga  me  ao  tar.  I  contider  s  lalascope  ot  any 
power  in  tiODdon  ia  an  apparaCun  for  observing  the 


la  discs?    Thej 
Edwin  Holmaa. 

asumiHa  avs  foi^ishikq  ax.ASS 

SP80x;i.A. 

[1S3S2.] — I  WILL  snpnose  that  tho  concave  sur. 
taoa  ia  roughed  out,  aDatliattheapeculiunis"ap' 
to  within  (in.  of  the  edge,  which  marginal  nast 
will  come  up  in  the  truing  proceu,  which  I  wiH 
describe.  Bat  it  is  well  to  nuke  a  bruiser  :  pro 
cure  a  Sin.  circle  ot  ordinary  plata-giasa  ;  cement 
convenient  lump  of  wood  *  on  one  side  with  pitch, 
and  rough  this  out  the  same  way  u  the  speculum. 
It  will  now  be  necessary  to  sepaxate  the  naed 
emery  ;  stir  this  well  up,  breaking  all  tumpa  if  it  is 
lampy,  and  strain  tbroagh  apiece  ot  strong  mualin 
distended  drum-bead  fashion  overalarse  jar.  Two 
jars  of  equal  liae  are  best.    Qoantity  of  water  nn- 

.  .-_ n  mnai  I  fimtted  in  this  prooess.      When  the  emery  ia  all 

for  parallel  rays.  strained  through,  stii  well   up.   and  divide  equally 

for  the  Ant  correotion  we  have  :  since  b  =  ->  I  between  the  two  vessels,  and  fill  uearlr  full,  so  that 
there  is  room  for  the  hand  and  arm  to  stir  up  with- 
outnuining  tha  wateroverthetop.  Let  these settlt 


••a  the  grindiDg  with  L,  after  No.  3,  do  not 
iprinkle  with  mter,  but  aprsy  a  little  spittle 
Siough  tha  lips  over  the  vzpoeed  part  of  tha  too) 
IS  you  move  the  specalum  tram  yon.  This  ia  veiT 
wniitisl,  water  causing  the  surfaoe  to  "Mte.' 
The  speculum  ahoald,  in  No.  3,  "  Qoat "  over  the 
tool  until  the  emery  is  very  blaok,  when  it  bitea  a 
little  and  should  come  off.  Slide  the  specalum  off 
towards  yon,  holding  one  band  under  the  surf aM 
to  prevent  aoddent.  Three  "wets"  ot  each  sort 
of  truing  emery  is  generally  enough  ;  Bttar  each 
' '  wet ".  it  ia  eeientiu  to  wipe  tool  and  glan  per* 
f  eotly  elean,  bnt  not  dry ;  Uui  moat  be  attendM  to 
through  the  smoothing  proceaa  as  vrall.  Whan  tha 
speculum  ia  trued  up  it  should  preHut  one  uni- 
form appearance  ot  Bne  grain.  A  good  test  f>  to 
bold  it  In  the  direct  sunlight,  when  any  holes  not 
Men  by  ordinary  light  are  shown  up.  Attention 
to  detail*  in  tming  is  time  saved  in  amootblDg. 
The  toola  should  be  ground  up  with  Ifo.  3  now, 
rubbed  4pwn  blaok,  and  unless  the  opentor  bud 
l(et  round  the  post  orbeneh,  the  tool  should  be  fre» 
-'.entlj;  tamed  round.  Tha  tools,  when  ready  tor 
...joothing,  should  be  perfectly  black,  as  though 
they  hod  been  bianiea  by  cheoiical  action,  and 
ihould  be  considarablj  tefleotive ;  so  that  by 
meaauiinff  the  solar  toons  of  the  ooncava  tool  the 
length  ot  the  ipecnlaut  focus  may  be  known,  and 
the  mount  oorrectly  arranged  in  the  mean  time.  I 
will  deacrlba  the  bulb  and  candle  teit,  it  poaaibla, 
in  my  next ;  also  proceed  with  the  smoothing, 
mil  H.  A.  Wauall  folly  give  ui  "Poooanlt'^P 
I  use  it,  but  I  think  I  have  unwittingly  modified 
it.  The  book  I  read  it  in  was  foggy  about  iL  I 
use  it  for  tasting  priim  aurtaoea,  aooording  to  »j 
light,  and  find  It  effective.  PrlamaUtLue. 

THB  FUHIOm^AB  POLTOOaT. 
[19S«S.]-TaEni  is  a  qnasdan  ot  soma  Intanat 
lUnnaotad  vrlth  this,  which  1  shall  presaaitlv  oSat 
to  the  ecnddrratioa  of  >■  our"  icadan,  ana  sludl 
uk  their  opiaioa  aboBi  It.  Ill  tha  uean  tima,  I 
Diay  state  that  the  problem  of  flndiii^  the  podtMa 
of  eqailibriom  when  there  are  two  vewhts  a 
to  the  cord  molves  ittalt  into  this :  "To  oc 


into  which  a  .    . 

from  the  point  where  two  oppoaita  aides  produaad 
meet  each  other,  divides  the  fourth  side."  Foi  tha 
oonditiaD  of  aquibibriom  is  that  tha  Una  so  drawn 
shall  paaa  thtoagh  tha  cautra  of  gnrity  ol  tha 

Let  AB  be  the  extremitla*  af  tha  chord,  C  and  D 
thepoialaofBUBpenskm.  Let  AC  -  aBD  ■==  »eD 
•.  cAB  =  i.  ioia  B  C,  than  BC  =  a*  +  i^  — 
2a<Jcos.A=  ti'  +  <'  — 2f«aoB.  D,  oroos.Doaa 
+  n  co«.  A  iuppoea  . 

In  like  m 


lodF  =  ^,  '  {x  +  ly  :  and  tor  the  second,  - 
jlr-  -  10*  +  loj-^.orwomaypntMor*'. 

l.iFor  a  plaao-oonvex  lens,  j:  '^  —  1 ;  tbereforo, 
tketnt  oomotion  isaera,andtheBacaador*ph«h- 
tsl  error  is    -^  ',  or  4^  times  the  thiokneis. 

3.  For  a  eon 


1.  ^r an  eqni- convex  lens,  o^O;  cnrectionfor 
"inkassa    is-^'>  and  for  spherical  error  -I. 

i.FartbabestfoirmoIoonvei,thatia,  the  crossed 
kai,  X  "   ^;   therefore    correotioa    tor   thlok- 


and  for   apherioal   i 


■ 

Distance. 

nuo-conrax 

-('*^i)' 

=  3i( 

•  ■^'i 

Coavexo-plane 

-   Q+  l)t  = 

,13, 
34 

■ilS- 

B,d-.««ix 

-a-D'- 

's' 

•IS- 

CnMdkM 

-a*s)- 

■S' 

15  ** 

Oxdarfo  Vital, 


J  hour,   then  p 


a  water  off  the  t 


_.  iij   uien  puur   luH  waiEr  on   uie  top 

gently  to  within  an  inch  or  bo  ot  the  emery  vlidblii 
at  the  bottom  ot  the  jais.  Repeat  this,  stirring  up 
each  time  and  SUing  with  water,  until  the  £rt]: 
yellow  appearance  of  the  standing  water  is  gone, 
and  it  looks  a  nice  cbooolnte  colour.  This  wiL 
show  when  all  the  glasa  is  floated  away.  VThsu 
this  point  Is  arrived  at,  put  all  together  lo  one  jar, 
stir  well  up  and  qalcUy;  before  anbiidence,  pour 
oft,  leaving  a  small  quantity  of  coarse  emerv  at  tho 
bottom  ;  wash  Ibis  out  and  put  in  a  smallar  Jar. 
Repeat  this  three  timea,  pouring  quicker  each  time. 
All  the  emery  settled  In  these  three  pourings  will  dri 
for  oaerize,  and  will  not  be  required  for  the  specu- 
lum in  hand.  Now  tor  No.  1  truing.  Be  sure  ta 
wash  all  tha  coarse  emery  out  ot  your  jar,  stii  np 
as  iMtcre,  asd  let  stand  about  ten  aecondi,  repeat 
this  twice,  adding  and  mixing  what  settles  dawn. 
Call  this  1.  Bepeat  in  all  waya,  except  standing 
time  tor  No.  2;  let  this  stand  30  aeeonds.  No.  3 
tha  same,  except  standing  time :  this  must  stand 
two  minutes  after  subsidtDoa.  I  presume  there  will 
be  vary  little  ot  this;  but  If  it  is  carefully  got  will 
be  enooghfortmiaga  12in.  speculum,  snpposin^ 
that  size  has  been  ground  and  edged. 

Xha  tralng  proosas  is  a  repetition  of  the  former 
prooau,  onlv  that  tha  surface  must  ba  well 
><  bottomed,"  all  the  ooane  holes  left  by  thi.- 
nogUngont  must  be  get  oat  with  No.  1.  Tlie 
holes  ofNo.  1  got  out  by  No.  2,  and  ao  on.  Tei 
ninntea  f«  long  anongh  to  rub  down  the  tniinf 
emarv's  Bp  to  tMae,  Miioh  may  ba  doubled,  l^iai 
latWhaBithaabaan  worked  10  minutes,  wipe  the 
~rllli  a  wet  sponge,  place  the  specn 
rhila  tha  toollswet,aadrubdow) 
that  tsmalned  on  the  speonlnm 


,t  COS.  f  =  DOS.  A  -i-  B  =  A  COS.  C  —  sin.  A  rin. 
=  coa.  Aeoa.C—  V"l— cos."  A  V  i  —  o«.'  Ci 
Let  COS.  A  D  X,  CO*.  B  =  y,  and  pat  for  cos.  C 
I-  ;y,  and  we  shall  have,  attar  clearing  of  ladials, 
equation  of  the  form  p  y*  +  qu  +  >=x'  ....  (4), 
where  p  and  q  oontata  powers  of  y  lower  than  the 

3  it  B  bo  the  point  where  the  sides  ptodnoed 
and  K  the  point  where  the  perpendicular 
C  D,  w«  ahall  Bod  bom  Iha  triangles  whote 
varticala  are   at  B,  -, 


Mala  tha  aman 
tM  apeenlsn  oi  I 


i  on  the  speoulnn 
not  ba  wfpad.    '. 


In  like  manner  COB.  C  =p  +  a  cOL  B (J 

Let  7  be  tha  angle  whioh  D  0  produced  maki 
rithAB.     ThBcsmoeABIsmadeupof  theprc 


^ 


■y  =  d.. 


ra  have  o  oo*.  A  + 


.(3> 


•.S      an-O 


=  \k 


x.Cl' 


?  sopposo  .-.  i!-  COS.  A  do.  D 
«.'  A  (1  —  COS.-  D)  =  A'  eoa.'B  (1  — oo*.«C.) 
Put  for  oos.  D  ita  vain*  from  1  and  far  cos.  C, 
&c.,  and  COS.  A  =  ^,  wa  gat  at  eqaatlon  ot  the 
form  nj'  -I-  fly"  +  7J»  =  a,  «*  +  B,  3*  +  7,  »•  -  H 
suppose.  It,  now,  we  «i;n.4^^f-  ^  between  these, 
i-e  get  on  equation  ot  the  ISthdegraa.  Theelimi- 
LBbonisnot  difficult:  however,  I  have  not  cent 
the  result  It  will  m&M  to  ahow  that  It  is  ot  this 
degree^  which  may  be  done  vary  simply,  thns: 
Suppose^  tobeOIn(4),  wehavey  =  ^—?,  which 
if  put  for  u  in  the  equatian  last  toono,  gives  an 
equation  of  the  lith  degroa,  and  it  would  Sot  have 
been  lower,  nor  can  it  be  higher,  than  this  it  we 
had  taken  the  complate  eqution  4. 

"  B.  B.  B  ,"  however,  gives  an  equation  of  only 
the  6th  degree.  I  am  able  to  follow  him  quite 
well  till  he  gets  to  tho  two  equatkms  of  projection. 
Thaea  are  easily  seen  to  be  ^e ;  but  on  trying  to 
moke  use  ol  them  I  make  the  flual  equation  to 
rise  to  sliU  higher  liiinmiiiitma  than  tha  IZth. 
What  I  would  now  Invite  hta  and  others  ot  yoor 


detacmlaing  cos.  A  ba*  mrldantly  o 

bat  a*  it  I*  an  eanatlan  ol  an  evci — 

alao  bare  a  noomd  laal  root. 


Now,  what  is  the  a 

ate  two  poaslble  fonni  of~aq^ihriBE.,  . 
Ihe  equation  hu  two  aqul  rooti.    It  bi 


0  iMaiilnf  ot  tUiF  Itmurtcar- 
of  two  tgng  «Mtar  that  there 
fonni  of  aqnUihriBm,  or  alia  that 
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Oct.  as,  mi. 


mwelj  Ipuu  ^tkintt  tha  irat,  nnd  the  lino  of  thruKt  i  jmt  nnllifleithB  „ , 

appioaahM  more  neail;  to  th«  pcrpamdicnlar  Vkan  I  renden  the  abiolutfl  velocitf  of  eOTnapandiag  put* 
I likTa  ilnmi  it.  azaetl?  the  ■ime,  «.?..  sbiotute  TBlooit*  of  centre, 


I  omitted  to  it&ta  tho  more  thtt  proiura  i>  mp-  ,  uf,  teo  milce  in  eech  caia,  that  of  tl 
pKed  to  tke  pedili  the  pteataT  ig  the  teDdonof  r^t '  iteelf .  Point  taochiag  grouad  is  at  rsit.  Top  of 
the  leet  li>  riir,  ud  tbioir  lider  more  otct  hi '^ '  vbeel  is  truTelling  doable  or  20  miles  &n  bom"' 
work.  tmrk  rnw.  and  the  iiTeisiie  Talodty  of  rim  ii  t(  _ 

The  fl*t  ban  npon  which  tb«  cnihion-iubttitiite  milai  in  each  oue,  jait  the  lame  as  if  the;  were 
nrti  are  made  Dt  ateel.  .  TeroWintt  with  equal  periphenl  speads  lospended 

Will  "Sanlight"  ktndlf  ezplain  the  mechantmi  |  in  air.  Tha  advantage,  therefore,  ■,!  regards mo- 
\rf  whiA  doable  driiing  u  attained  in  the  ,  mantum,  ii  onlf  in  weight,  and  remains  with  tht 
"National,"  of  which  ha  apeak*  n  hi^'hlf?  i  larjra  wheel,  ae  alio  does  its  eaoar  ruooing  ovei 

I  do  not  nndintand    "  Sanlight'i  "  reasnis  for    obstacles.     Anjthiag  which  appears  to  contiadiot 


A  the  ai 


Tartieal   Uai 


IlitBOtataet  tliat  in  saTnml  frnnt-sleeren  of 
merit— «.|c.,  the  '■Perfection."  "  Cantaur."  aul 
"  Omoit^le  "— the  aeatis  la  front  of  the  axle,  and 
that  tbtee  machines  reqnire  no  aafrtj  bark-itaf '; 

'■Sanlight'i"  optnioDi  apon  aiiM  ol  driTiofc- 
<*be»I«  appeal  to  be  rari  nndecided.  In  191?: 
be  arnee  itronilT  in  fataar  of  small  n-heel'; 
i{>u«d-Bp.  In  IKiS!)  be  appears  to  incliuo  to  my 
vltw.  that  medinm-ved  ones,  geared  lerel,  att' 
bnt  for  gmaral  purpose*;  and  now  [l!l.'<33]  i.e 
*e«B)  to  be  rearing  roQQd  to  the  opininn  that  "a. 
large  wheal  speeded  dawn  giTei  aver;  dan-looking 
machine,  and  one  eur  to  ride — far  mora  so  thaii 
the  l«vcl-  geared  ra%clune.**    What  neit  y 

Oct.  -H.  W.  B.  8t«cpoaI«  Westrops. 

3XAXJ:.    CHAnr  -  WHBBI.8    POB    TSI- 
CTCI.BB. 

p!'3>7.'' — I  CRXTE  a  little  q)aoe  to  answermr 
allies.     Fint    as    regardi    "       ~    — 


drawn  throngli  '      Has  no  one.  amongst  onr  readers,  seen,  heard  of, 
or  tried  the  Olto  Safety  Btejole?      It    aeems  to 


r  q"' 


:k  trotter,  and  a 


ABJOBTKBITT  OF  MIRB0B8. 

[19358.]— The  problem  at  prewnt  under  oon- 
lidaiatioD  is  oue  on  which  theoretical  and  practical 
men  may  with  advantage  ioia  their  torces  for  it* 
complete  elacidation.  The  mathematics  of  aroa- 
nd  the  rulc-of-thumb  practice  of  the    ' 


if  brought  into 
deal. 


pleasing  to  Cnd  that  T.  Westlake  dosi  not 
luicuu  to  dsiert  the  problem  he  has  ojioued. 

"A.  J.  S.,"  in  lettat  13278,  has  well  pointed  out 
that  the  exaot  adjustmect  of  tha  flat  is  as  cecas- 
■aryat  its  fine  optic  snrface  and  figure.  It  must 
be  placed  exactlj-  at  45"  with  the  axis  of  the  eoue 
pf  rajs  from  the  mirror,  and  whatever  alteration 
is  needed  in  its  positionmnst  be  obtained  bymov- 
ing  the  whole  fiat  badilf,  and  not  by  tilting  it  on 

T.  vt^stiake  is  rather  dilKt;alt  to  follow  ia  letter 
a  mreamituicM  iriviao    '^301,  where  he  says  "if  the  eye  draw-tabeii 

Vnmva,  on  cr^  u>d  I  "^^  "^liLT*"'''  ^'"V-IFt"  °^^  %*^^}!, 

«..b  •»<  .k.i-  _h.^      lO  the  lorm  of  ayepieoe  which  has  cieeu  floured 

_     _Sr.i^t  bT^^bS"     »wl*»cribedb7"X.J.S."intho»co!nmne,and 

WilbiUSd  ikii  i«Mnn,    The  abutmxit  U  '  ?^'!i'",rF??i  aatiifaction  to  tho«  who  Uv^ 

-A*  tramewsrk   of   tricfala,   bv  maans  ol  which  a     '""  *V   T       .v°"  ^  ""^^^  ^l  ">:"'?.  """  " 

'?■..:_..      -iotheh«r.     nopomtwheretharay* 


1  take*  the  place  of  d  aod  F. 
BoMndly,  with  reference  to  tha  t»m,  wa  hns- 


...Lri! —    Thnartakei  ttksplaoaof  r  andi. 
=  1;:^.  which  gives  a  =.   ^,—-    SimOailj  i 


If  thelenibe  equi-convex,  i  =  0,  andif  tbafai 

irtaca  i«  a  plane  z  =:  -  1.    Ia  tb«fint  plaa^n 

ill  snbatitute  these  voluei  in  the  eipresuoD  fa 

.  .e  corroction  due  to  thickneaa.      By  rafanMita 

aectfocVII.,  page  350,  the  variation  of  tha  rid- 

prool  of  /  i.  j!|  =  1  (ai^  -  1  y  «nce  .J.  = 

0'~     —    'y     Sabstitntiog   for  r  and  rf,  « 
have    -  'f  ~.     ■    Toobtain  thoreil  vatuactlk 
luit  of  oouiBfl  multiply  this  aipn- 


t«Kii3n  or  pull  on  the  di 
iiMLiLuud  I  waa  aopposng 
a  4Mb.  pnll—vii .  a  liMlb.  pi 

-'  D.  H.  G."  foaireia  that  then 


pHvtrii;!  kckMr^  praaaora  ia  coavayad  to  the  bear. 

uf  of  dhTiu-wheal,  which,  in  the  eaae  men. 

aoaai.  wonli  b*  4^1b.,  and  far  exoeed  the  weight 

:A  an  n~risgaiii1iniisMhnlhiikMiia]i  rfi  i ii  ifi. 

(ipaaallr  aa  lOjlb.  of  kia  waigbt  ii  anppoaed  at  this 
■g:  to  beon  the  padaL  The 
tiuna  ooa,  and  I  am  qait« 
i  qnaition  of  Irietion  on  thia 

.. .  to  anpcoea    it  eliminated  M 

"PBag>i"iaciecto;«Bd  of  I»301,p.l3l).    Thm 

JonMn   Mram    co    chain,   naesmitalinK    eieatar 

rtsi^Tfc.    -Z.  DoBbk  atnin  on  chnin-wbad  teeth, 

■nc^  kaU  tba  annbo  «1  taath  taking  it- 


tiai  princ 


tjuraly  tl 
1  ia   that 


:Hw 

S."  "7  .        .        „  ,  - 

mg  at  tha  flat  from  a  oonaiderabia  dutanoe ;  if  we 
iMk  at  tha  flat  with  ooi  eye  awr  tha  f ocua,  w< 
i.otioa,  by  a  eniioui  optioaf  iUnuon,  a  diSareni 
appearaneo altogether;  and  whatwaaaoenbalad' 
iulment  ioanaaaM  appears  accentiia  in  anothai. 
T.  Waatlake  oannot  dear  this  npby  involving  it  in 
«  elond  ol  wonia,  like  his  diatinotion  beti 
whaniaalaod  optieal  adjnitmenta. 


lutad  aa  nearly  as  poasibiB? 
In  the  adinafanent  namban 


\.*L^/n»  bnac  ^^*J*  the  aama,  and  it  thni 

—  ■■  -  -  it  iboaad  be,  inoeatad, it  Bcsn*  (till 

'.  Ikxible  (tniar      ' 


ibared  (2)  "T-W.-doea 
□ot  say  how  wa  are  to  adjuat  the  f  ' 
ij  otmontty  inadmiasibte.  Did  "  T.  ' 
J  ist  a  minor  and  flat  F 
In  the  next  paragraph  (which  daaerraa  to  be 
\  framed  and  glaied  oa  a  saeoimBn  ot  the  ottv 
■ — ' *  -now's"  and    thenfore'a  '■)  wa  are 

tenth  :n*  above,   e-^mbined  with  a  danble  aiula  '  '■°°'  "°** "'  - 


^doaUalBctioawinMenrinbudiaBitthroBgfai  .'i*r!?  ^"^.^'''^ 
thaBHuan^  B«  itmiatbebmtthrongb  tira)a  |  ™?;nf^«.  "?• 
t)Ml»«a.fU-err>.  wiih  qnadrapled^iotion.  1  ^^t^^!fL7^^ 
HTwnw.  mT^r  half  tha  •.miai  aaSbK  of  hnka  '  °'.™  S*™  ."?■" 


Plonl 


•iMhl*  oa 


tha  fridiaa  at  leaal  , 
Ihaaa  itnMmda ;  while  the  fact  of  oaty  ' 
abarof  laathps-- ._-.-.—  .-.  .  i  i 


*^  if  we  (TV  qaiu  on  thispOBt  [gaiarans  on  mr  I  ^'^  '^^  ■  *^^  *°  ^'°-  '<^° 

pait' ,  I  hava  Hill  a  tang  balanoe  in  my  favour.         £raLiSH  Mxcnaaic,  Vol.  IX., 

nm  >  notkiog  to  be  aid  against  taking  ome    '^^  '  ^*'  anticipated  tha  iuvi 


TSB  OBOAS. 

'L.K.D.,"l»ttar  19312, 
:   Htmndard,"  Vol.   UI.,  No.    TO, 
for  Jnly  30, 13Si 


point — ni..  that  of  fall  piwar 


Ukia  sort.    To    '^'  double  sharps  of 
blem  complex. 
What  holds  good  at  ooa 


,  .    &19,  he  wiU  flnd 

rentiona  for  opening 

the  back  and 


v.  B.  Salmokea. 


ELBKBKTABT     XATKBMA.TIC&X. 

oprrcB.— X. 

Aberration  (catfinudf). 

to  tha  simpliSoation 


a:  any  oib«  p«nt 

ratio  ot  the  slnins  would  atill  be  tqaal,  though  the  i 

imouBt   WM  qoita  altered;    and,   thatafors,    the  ,      [19360.. 

ratio  of  the  total  attains  of  a  fall  rerolntion  would    'if  the  focal  equation  containing  tha  oorraotion  fi 

atill  b*  eqiial.  '  sibarical  error.     By  referring  to  eqo.  (B),  page  &8, 

S^pposmg  I  admit  with  "  Fan^  "  that  an  in-  Val.  XXXIII.,  it  will  be  seen  that  the  expression 
iwsii  or  decteasD  of  the  nnmlwr  of  teeth  that  pass,  for  the  aberration  value  is  long  and  intricate ;  and 
uid  con*eqa«nt  friction,  is  exactly  balanced  by  a    i-inleae  it  can  br  some  means  be  vary  much  aimpli~ 

H  iis|niii1iag  ilii  iiiasn  of  [iiiasiiiii,  I  bavo  Still  in  li.'l,  the  conputatioa  ol  the  small  qu&ntily  re- 
DTtavourthe  more  nnfavoniable  angle  at  which  ;  jired  would  be  a  very  Itbsnoai  ;tisk.  Codding- 
tha  laeth  engage  the  double  frictioadnetobeading  t  a  employs  the  following  simple  and  elegant 
it  dbain  teee  1  above^,  the  double  buek-pressure  r:.Dthod,  by  which  the  equition  ia  at  once  rendered 
on  ennk  axle -bearings,  and  the  doubla  strain  '  uitable  for  cilcnlation.  It  will  be  notioedthat  the 
•veiTwbere.  '^laation  contains  two  pairs  of  reciprocals — those 

Though  I  ahike  hands  with  "Sonlight"  over  >'i  the  conjugate  tociand  those  of  theradii.  These 
the  cham-wheelt,  I  cia  <i;l  sae  what  he  means  by  l.^or  terms  cau  be  represented  by  two,  and  the 
ffiaitCT  roCaiT  foree  or  momentum  m  a  small  than  ejoation  put  in  a  quadratic  farm  by  the  subjoined 
in  a  large  wbeeL     The  number  of  remlutions  will  i  artifice. 

begraaiar:  bat  the  waght  in  mition  will  be  leas,  Conndered  iritb  t«faren»  to  theconjugate  fooi, 
and  the  distancea  of  eoneaponding  parts  ot  whid  |  wt  have  : 


hyp 

flnalaquatton  is: 

-i*  -t-i  (/.  -^  1)  aj--  {3/f+!) 

'<'-'>-*;.^r(v- "■ 

Bapreaanting  by  A  the  caaffii^ent  ot  — — ,  sally 
B,  that  of  .X^ ,  the  eomplete  expression  bt  tt 
focal  length  becomei : — 

coneetlon  for  thii^ass  ii 

abbanatian-  ?   .  ^.  !^  .      With    r^ 

the  last  factor,  It  has  been  shown  in  apir 
article  that  when  i>  =  !■&,  the  thickusst  dI 
lens  Is  ^     ;    so  that  in  general,  beth  omscl 


■fc.   Ufk 


-°"-'-'(t*5) 

"J  .  For  paiallal  njs,  F  and  *  are  afB*^  vW 
sCiU  furthac  aimpliflaa  the  axpraaaion. 

In  seetioB  VUL  it  haa  beta  shewn  mtt 
gtsatsst  ocauanbation  of  light  takos  plaM«i 

toeal  point,  at  a  distauca  equal  to  lofma^k» 
tion ;  and  uat  the  diametar  ol  the  laminOMJina 
i  the  lateral  abertatiou.  Tbarafora,  the  di«M« 
of  the  circle  ot  least  eontuiiaa from  tlMlnlif 
proiimataTaluaolfis-  ( /"^  -(-_?.  "\  |J: 

and  its  diameter  i*  ^    j  -  ^  ' 

Some  general  resnlta  may  be  obtained  fnn  ^L 
(9)  before  it  Is  put  in  Its  proper  nnmsriosl  loOi 
Ftnt,  by  diffarentiatlim,  we  flnd  that  ila  vala  ia  a 
minimum  whonr=  ^lifULilOLjllV  ita. 
it  appaan  that  for  eertain  values  of  a  and  i,  Its 
equation  may  be  reduced  to  aaro :  thus  shoiraf 
that  in  some  oases  a  single  Ibus  amy  be  tir^TiT*'' 
It  is  evident  that  tha  flnt  and  third  tama  wS 
alwava  be  pontava,  whatevm  may  be  tha  aigai  d 
a  and  x,  lot  the  square  ot  a  negatiTe  qnaati^  ii 
pooittva;  bnt  the  aacond  term  is  negatlTe  if  das' 
f  or  a  be  so.  If,  therefore,  the  aquation  cat  k 
reduced  to  laio,  toe  second  tarm  moat  eqnal  Iks 
im  ot  the  other  three. 

To  randar  this  possible,  bath  a  and  r  most  ban 
considerable  values,  and  one  ot  tham  mot  ts 
egativo.  If  2  be  —  and  a  be  -)■  tho  seoond  rsJiit 
must  be  nesative ;  that  it,  the  lens  mast  bs  a  dasf 
meniscus,  and  the  (bat  ooajngate  focus  d,  mnit  beta 
'Jiessme  aide  at  F,  thatiB,cativeTgiiigTaysmnatbB 
>a  the  lana.  If  we  reverse  these,  makinir  i  -r  sal 
[  ^,  wB  mnit  have  a  diveijjing  pencil,  inrjilantwi 

"Hi^  ia  another  pohit  worthy  of  notie* :  if  w* 
olvo  the  quadiatie  equation  with  reapset  to  /.  wa 
jbtain  two  valnes  ot  x  tor  oae  of  a:  or  if  w*  airin 
with  rMpsotto  a,  weohlain  two  values  of  ■  forme 
of  .r.    Thfa  indicates  that  ^anenllr  *<">  ntios  of 

ature    can    be    free     from    aberratioa   for 

same  conjugate  foci,  or  eouTenely.  tbil 
same  lens  can  gsnevallf  bs  aplas^ 
two  poaitiona  of  the  oonjunte  toe:. 
elieve    this    is    Hi,     UsIm**     law   irf  »• 


ENGLISH  mOHAiaO  UHD  'WOBLD  01  SOIIINOII:  No.  8S6. 


%  ateodj  light,  ahonlil  be  plnced,  and  IhEii  haTs  a 
thin  melol  chimacy,  say,  Ilia,  bigb,  pat  roimil  the 
glua  one.  In  the  mela.1  chimney  moke  two  bolea 
exactly  oppoaite  the  bright  Bud  clear  port  of  tlie 
Suae :  one  hole,  to  act  aa  k  "  Under ''  to  the  other, 
may  be  mode  b;  >  very  fine  biodavrl ;  the  other, 
which  is  the  tealiug  light,  is  to  bs  dq  the  aaiDe 
homoDts.1  lioo,  but  quite  a  quarter  o(  an  inch 
away,  and  cou  be  made  by  >cra]iing  the  metal  thin 
and  djiiing  just  (he  point  of  the  Uneat  ateel  needle 
through  it,  placing  the  thin  part  on  a  smooth  blook 
of  lead  or  hard  nood.  Next  tnke  a  strip  of  sheet 
lin  or  zioo  liiLbySia., make  both  longedgeaatraigbt 
and  parallel,  and  stick  it  upright  in  a  small  block 
of  wood  imooth  on  the  bottom  surface— tbia  atrip 
toima  the  cutticg-oH  sciern.  Let  the  Bat  of  the 
fiame,  the  two  holea,  and  the  obserreT,  face  the 
minor  exactly,  put  the  lamp  OQ  the  right  hand  on 
a  table,  close  to  the  right  cheek,  place  the  cuttinR- 
otF  SCTeen  against  the  chimney  just  in  front  of  the 
light  eye.  The  li^thted  lamp  and  minoc  miiat  be 
so  adjosted  iii  regatds  each  other  thai,  on  using  the 
cand  Ib  test  before  mentioned,  when  the  candle  is  jast 
in  front  of  the  two  boles  and  the  right  eye  ploord 
against  the  chimney,  the  nin'oi  ahall  bs  entirely 
ilTumiuatBd  ;  shifting  them  gradually  will  eSeot  it, 
and  great  pains  should  ba  taken  with  this  in  the 
^ter  stages  of  one's  woTfc,  an  it  ia  an  impoitant 

Siint,  the  bast  reaulta  being  obtained  when  (he  re- 
ected  lays  coma  to  a  focus  OD  the  same  Ime  u, 
and  as  close  as  poseible  to,  the  original  sonroe  of 
light.  Now  eitmgniih  the  candle,  and  on  BtepFiiDg 
fwward,  about  balf-way  botweaa  the  lamp  and 
minor,  a  small,  bright  etnr  rhuuld  be  Been  in  the 
latter  i!  yon  do  not  hide  it  by  getCiag  in  the  line  of 
light.  Step  gently  back  wonts  to  the  lamp,  keeping 
the  star  in  the  centre  of  tbe  mirror ;  you  will  soon 
leaun  tbe  idJQitmeDt  neceaaory.  Wheo  thii  is 
twrfect,  fint  tind  the  illumination  from  tbe  larger 
hole  and  gently  shift  the  eye  till  you  peroeive  the 
paler  light  from  the  small  hole  ;  then  draw  the 
Cnttine-off  screen  very  gently  across  the  pupil  ot 
Uie  rinit  eye  in  the  direction  from  the  right  eye 
towards  the  noae,  and  a  shadow  will,  at  the  same 
time,  appeal  to  pass  across  the  face  ui  the  mirror. 
If  this  ibadow  appear  on  the  edge  of  tbe  mirror 
Opposite  the  left  eye,  the  eCTHOi  and  lamp  are  pro- 
bably too  far  cif,  luileas  tbe  mirror  be  what  is 
termed  "spheroidal."  'ITiere  is  one  point  whore 
tbe  bnlk  ol  the  ra3a  cross,  and  where  patting  the 
screen  forwards  or  backwards  a  ^in.  or  loss  will 
cause  Uie  first  appearance  of  tbe  shadow  to  change 
lidM.  Nowjuat  in  advance  of  this  point  (nearer 
tba  nitrot)  is  the  proper  place  to  put  the  screen  to 
awmilaiii  the  true  figure.  Feibapa  yon  may  know 
that  the  ^parent  ihadow  is  oauaed  by  the  screen 
intarcepting  the  raya  of  lij^ht  fiem  that  pact  of  the 
mirror  which  appeus  darkened,  and  thus  preTent- 
ing  them  from  entering  the  eye.  I  can  only  le- 
commend  you  to  perseTcre,  and  Iry  agun  and 
again  as  I  bare  done,  and  you  will  gradually 
nuiter  it  oa  you  become  more  experienced. 
I  have  a  lot  of  ALj.  and  diagrams  which  I  will 
lend  yon  on  the  terms  proposed  at  page  ill  by 
"  Ootswold,"to  whom  I  should  feel  greatly  obliged 
for  the  loan  of  his  when  I  adreitiae.  You  should 
also  obtain  No.  IHU  tor  the  sake  of  Mr.  Bell's  dia- 
grams, aa  a  kind  of  index  to  Ihe  ahadowa.  This  ia 
a  long  htter  :  but  I  trust  the  Editor  will  excuse  it. 
ithasappearedinthe ''E.M.'' 

e  plan  1  adopted  to  hud  the 

Take  a  stiip  of  tbiu  bluo  pai.er,  in  leagth  equal  to 
threa-eighlhs  of  the  mirror  a  diimelei,  out  coorae 
triaogulaj  teeth  OQ  one  long  edge,  tbe  pointaahalf- 
toch  apart,  wet  it  alighlly,  auu  etick  it  horiiiantally 
on  the  mirror,  commenciugjat  the  edge,  but  learlng 
the  centre  free  from  paper.  Be  careful  to  do  this 
about  half  on  hour  preTious  to  teiting,  if  possible. 
When  a  hyperbolic  or  otbvc  shadow  appears,  you 
can  count  the  points  from  the  end. — J.  C.  L. 

[44979.]— Bra  as  Springs.— Brass  spiral  springs 
ore  made  out  of  hard-drawn  brass  wire  of  tbe  re- 

S aired  size,  ooilcd  around  a  mandril  slightly  smaller 
isn  the  intended  diameter  of  the  spring.  Flat 
springs  are  made  out  of  strips  of  brass  made  hard 
by  hammering.  Both  the  wire  and  the  sheet  are 
sold  by  mskkers  of  electrical  instruments. — Edwik. 
[440BO.1  —  Carpenter's  Tool  -  Cheat.  —  In 
answer  to  "  Woodtuhead,"  I  send  sketch  of  car- 
penters' tooI-chesC :  The  ordinary  siie  is,  length. 
aft. ;  width,  1ft.  Sin. ;  btight,  1ft,  Sin.  Fig.  1  is 
front  section,  showing  drawers  and  other  com- 
portments; Fig.  3  is  end  section,  showing  drawers 
and  other  diTisions,  The  Gral  drawer  A  is  liin. 
deep,  B  Sin..  C  2in„  D  Sin.  deep  ;  E  is  lOin.  deep, 
and  is  used  for  holding  beads,  casements,  &c.,  to 
stand  endwise :  F  is  for  holding  anything,  a  sliding 

K'eoe  of  wood  jia,  thick  ia  plocecl  for  a  lid  ;  Q  is 
rholdingaai —    —  '    -  -    -  '-    ■'  -j      -     •^'- 

for  drawers  are  jin.  uitc 
The  Tunnen  for  drawer 
Jin.  thicker  than  tbe  other.    Fig.  3  shows  the  lid 


ahonid  ba  lin.  wood,  plioth  nraud  bottom  Jin. 


11  no  detailed  ec 


thick  and  4iu.  wide,  capping  round  top  '2in.  wide 

■=-    -■■■[.  and    -  '-—  ' ■■       -'         -    ■ 

kept 


n  of  the  ironstone,  weigh  it 
water  ceases 

iply  heat,  d 
and.  when  aottled.  filter  into  a  auitabis  flaak  . 
reiiduein  a  dish  is  Of^n  heated  with  H,0,  allowed 
"     lured  through  the 


[4J9S].]-OhsmlcalAiul7als.— ForsiUea,Qii 

lethod  I  adopt  is  somewhat  diSecent  to  that  am. 
ployed  by  a  ■'  SoU-taught  Countryman."  I  take 
.  -.^..;....  ^j  4i,„  j..^...*,^^..  M.^j_i.  .[^  ^mj  heat  it  ia 
D  be  erolTed; 
n  flo  reduced  easily  disaolTca  in  strong  HCl. 
1  evaporate  to  dryness,  and  saturate  the 
with  HCl,   apply  heat,  dilute   with  H,0, 

.  id  tho^r  . 
filter,  repeating  the  process 
reaidue  appears  quite  white,  and  free  from 
Wish  with  H,0,  which  should  be  distilled.  I  Ihen 
proceed  to  determine  the  amount  ot  8i  in  the  nsual 
way.  Titanic  add  is  sometiniea  present,  and  re- 
qoire*  aeparatJBg.  (^}  Yon  don't  want  to  reduce 
it :  yon  want  to  dry  it,  and  before  you  can  do  this 
you  must  remove  any  organic  matter  that  may  be 
preaent.  and  tor  this  parpoea  yon  muit  add  '"  "-- 
alkaline  solution  a  tew  crystals  of  KCI.O,  lb 
centratain  a  pprcelaiu  basin,  add  KH,  in  slight 
eiceas,  boil  until  turmeric  paper  is  no  longer  turned 
blown,  filter,  dry,  ignite  over  blowpipe  in  platinum- 
crucible,  geutly,  then,  with  the  lid  on,  to  bright 
redness.  To  explain  fully  aU  that  "A  Self- 
taught  Countryman  "  wants  to  know,  would 
occupy  far  too  mueh  ot  our  valuablo  space;  there 
are  plenty  of  books  that  mipht  he  profitably  con- 
sulted, such  as  Valentin's  ''  QualitatiTO  Analysis," 
Freaeuius,  Thorpe  and  Muir,  Jones,  l-o,  I  notice 
also,  some  rather  ourions  symbols,  such  as  CaOX, 
which  I  suppose  means  CaC,0„  calcic  oxalate,  and 
KMnO,,  which  should  be  K(Mn,0^,  potossio  per- 
manganate.— Q.H.  VflLKISSOS. 

[4-10; 

smaller  bulk  ig 

off  the  water  contained  in  the  precipitated  hy- 
drates. On  redissolving  in  warm  water,  the  iron 
and  aliunina  will  be  left  in  a  ^anular  condition, 
and  may  be  washed  on  the  filter  with  rapidity  and 
ease.  (A)  By  titratine  the  calcium  oxalate  at  i'iO" 
F.  or  oiar  it,  with  addition  ct  a  little  snlphoric 
ocidi  the  end  of  the  reaction  should  be  jiertectly 
sharp  and  distinct.  If  the  qnaotity  ot  precipitate 
be  cot  great,  ignition  at  a  bright  rod  heat  for 
fifteen  minutes  will  thoroughly  convert  it  into 
CaO.  As  a  chock,  it  may  be  drenched  with  aul- 
phuric  acid,  ignited  moderately,  and  weighed  as 
CaSO,.  Tbe  only  method  ot  insurineita  oompteto 
converaion  into  carbonate  is  to  dreuch  after  over, 
ignition  with  strong  aalution  of  ammonic  carbo- 
nate ;  evaporate  very  gently  to  avoid  spirting,  and 
drive  off  the  excess  of  A.m,CO-,  by  carefully  heating 
to  a  temperatDre  j  ust  short  of  redness.  Adding  a 
small  piece  ot  aoUd  ammonic  carbonate  and  then 
slowly  volatilising  it  witb  the  crucible  covered, 
would  be  a  more  speedy  method,  ond  probably  as 
efficacious,  (c)  Any  precipitate  obtained  here 
must  arise  froM  impurity  in  reagents,  or  be  dis- 
solved out  from  the  diahea  used  in  evaporation.  It 
has  no  businois  there,  and  should  not  be  added  to 
tbe  weight  of  the  first  ammonia  pr«oipitate.  (<f) 
Have  your  aolatiOB*  warm,  with  a  coatidcnble 


as  of  ammonia  and  sal. 

roosly.    If  this  doe 

,   ^liue,  there  ia  i 

somewhere, — Dusbod  , 

[440SI.]— AuAlyalB  of  Ulnentla.— It  i 
"Self -Taught  Counlrynjan  "  doee  not  na 
the  analysis,  and  t  will,  therefore,  moke  a  tewra- 
marlu  as  to  his  errors.  Ist.  It  ie  not  neoenaiy  to 
alter  the  mollification  of  A1>0,  since  vety  ac«inste 
results  are  attainable  in  the  gelatiuona  torn,  lad, 
I'erhaps  he  takea  too  large  a  quantity  of  Hw 
mineral,  and,  therefore,  gets  suoh  a  qusnti^ol 
AliO:,  that  it  cannot  be  properly  washed.  3rd.  It 
ia  not  neceaaary  to  bail  the  Fe  and  Al  to  expel  ths 
XH|  since  the  solution  vrill  have  to  be  reudenl 
dkaline  before  precipitating  the  lime.  4th.  Yea 
evidently  do  not  add  an  eioeaa  of  NH, ;  thatiswbf 
yon  get  a  littlo  Fc  and  Al  precipitated.  I  tbouM, 
therefore,  advise  you  to  proceed  aa  follows  :— Taka 
aportion  -'"---^-— '  -"'  <----■"-'—'— 
■sed  it  ir 


gether  53  grammes  < 

heated  for  some  time  over  a  good 

till  the  whole  is  in  tranquil  fusion,  whenitii 
allowed  to  oool;  put  into  a  beaker  withabost 
30ca.  ot  water,  and  HCl  gradually  added,  and, 
covered  with  a  gloss  plate  to  prevent  the  foaa  n 
drops  occauoned  by  the  escaping  GOi,  which  an 
afterwards  to  be  returned  to  the  beaker  along  witll 
the  wsjihinss  ot  the  crncible.  The  oootents  ar' 
finally  haaud  to  e 


0  expel  tbe  remaining  CO, 


'ior'?) 


beaker;  allow  t 


stand  tor  halt  a 


tiii«i  however,  is  not  necessary  if  the  aolntiank 
very  acid  ;  Qien  ammonia  in  excess,  on  d  collect  tha 
Fe  and  AliO,,  thoroughly  wash,  ignite,  and 
wdgh.  Theironmaybeestimatedhy twomethods: 
''  "'permanganate  ot  potash  or  by  boiling  Uw 
A1,0,  after  having  weighed  in  potash  :  ttui 


To  the  filtrate,  whidt,  it  it  is  ifoC  alkaline,  is  rtn- 
dered  so,   add   an    excess  ot  KHiO,  collect  tha 

tredpitate  of  oxalate  ot  Ume,  ignite  at  a  tow 
eat,  and  weigh  as  CdCO,,  or  it  may  ba  heated 
before  the  blowpipe,  and  weighed  as  CaO  (limsj. 
The  latter  method  is  very  well  where  the  preoipf 
tate  does  not  exceed  a  few  milli)^ rammea ;  hot 
when '5  of  a  gramme  is  reached  it  is  better  to 
weigh  in  the  state  of  oaibonate.  Inthelattac  caa^ 
tomakeaurenoCOi  bos  been  expelled,  add  a  littta 
(NH,),COt  dry  and  ignite  gently,  and  a^oia 
weigh.  It  no  CO,  h»  been  expelled,  the  preopi- 
tate  will  be  neutral.  Evaporate  the  filtrate  to  dn< 
ocas  with  a  little  HNO„  ignite  gently  to  volatibaa 
the  NH,C1,  diaaolve  the  fused  mass  in  ■  litUa 
water,  add  NH,.  then  phosphate  of  eoda  in  mcosB; 
allow  lo  stand  (or  twelve  hours ;  filter,  wash, 
ignite,  and  weigh  as  pyropbosphate  of  magneaa. 
Should  you  not  succeed,  I  shall  be  glad  to  give  yoa 
any  information. — J,  C.  BGLCitGit. 

[44982.]— Bope-DiiTlns.— Thr  re  is  anaitid* 
on  this  aabject  on  p.  42a,  Vol.  XXV.— Noa.  Dob. 

[44a83.]  — Mineral-Oil  StovBi.  — I  have  re- 
cently inspected  i  ayatem  ot  heating  small  greeoi- 
housea,  halts  ot  monaioni,  oflicea,  and  private 
apartments,  which  promieea  to  be  moat  economical 
and  tree  from  objectionable  fames.  The  products 
of  combustion  are  mixed  with  a  small  quantity  of 
steam,  and  arc  made  to  pass  through  an  iron  flne 
passing  through  the  ^eenhoosc,  or  mode  into  an 
ornamental  coil  for  an  apartment,  before  they  are 
passed  into  the  open  air.  The  most  objectionable 
fumes  seem  to  be  taken  np  by  the  steam,  and  oon- 
densod  with  it,  for  oil  or  gas  can  bo  horned  in  the 
apparatus  without  giving  out  had  smelti.  The 
ayetem  ia  patented,  bnt  the  maker  and  patentee  is 
Belting  tbe  apparatus  at  a  low  price.  I  send  bis 
addresa  for  inaeition  under  "Addresses"  in  the 
"Sixpenny  Sale  Column."— EnwiN. 

[J4934.]— Solpbo-Oarbonate.  —  This  is  mode 
by  shaking  up  a  solution  ot  sulphide  ot  lodium 
with  htiulphide  of  carbon,  and  ou  a  small  scale  il 
the  simploat  operation  possible.  The  difficulty  is 
either  to  moke  or  buy  the  sodium  sulphide  at  a 
moderate  oost.  as  it  ia  a  most  troublesome  thing  to 
manuf aotnro  in  large  quantities,  and  would  nsver 
pay  the  erection  of  special  plant  for  its  production. 
It  is  not  a  commercial  article,  and  as  for  as  I 
know,  thore  is  only  one  English  firm  who  make  it 
a  speciahtc.  If  "  Italy  "  will  advertiaebis  address, 
IwQlsendhimparliculars,  or  refer  him  to  the  firm 
mentioned,  who  will  t^ve  him  every  information  as 
fn  coat.  Slc. — DtmaoD. 

[44986.]- aas'Plre    fn    Bedroom.  —  See  my 

-'-  to  449S3,     I  may  add  here  that  the  inventor 


•Jf". 
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it  ii  t**j  to  im  thtt  tha  cnt-oS  pftint  maj  ba  much 
•ulisr,  il  WB  Injit  n  fin>l  pmiiitB  of  3tb.  oulf. 
tJuui  if  na  IiiTS  to  proride  for  buk-preuura  of 
Isib.  Thia  meani,  of  conm,  leai  itMm  at  the 
matt  pnwQre  with  >  dimuiialked  oonsomption 
of  coalT  TJnlortimatelj,  tliere  are  man;  other 
po[iit*  at  cotisideritioa,  auch  u  coDcleiuatioa,  nad 
thets  tend  to  caduce  our  theorBtioiL  praniire  at  tha 
ead  of  the  atioks,  to  (hat  wLen  wa  ought  to  hare, 
nj,  15lb.  in  the  oue  of  a  high-preuuce  engine, 
owing  to  condeaaation,  &b..  we  find  by  the  indi- 
cator that  it  i>,  for  inataace,  but  12Ib.  In  inch 
case  the  Taire  rtnuiceg  to  be  ihittsd,  ao  that  tha 
odmiuion  be  ilightlf  longer,  ao  that  we  obtain,  in 

£'te  of  condensation,  oar  required  praBiure.  When 
1  cue  of  a  compound  engine  i)  taken,  the  praa- 
mra  of  tha  ateain  od  the  low-preuuce  piatOD  ia 
aappoted  to  be  the  back-presaiiTe  against  the  bigh- 
pnaeme  one.  Oa  these  qnestiona  the  data  giren 
In  a  mere  querf  are  auch  that  I  ahould  not  care  to 
htiaid  a  poaitire  atatemant  irithout  eatefalLr  con- 
ridsriDg  iudicator  diafTaou.  In  Tour  oaae,  aie  the 
nanow  parts  ot  tbe  hlfh-preenira  en^e  amply 
■tnmg  etunuli  to  itud  UiB  urarMia  of  preaaure  Ton 
pnpoae  t  It  ii  a  Mriooa  mittar  to  mire  than 
donbla  the  presaais  on  tha  piaton.  It  ia  true  that, 
if  it  were  praotioabla,  then  yon  might  Datnrally 
oOQiit  OH  a  redootioD  ot  the  aoal  bamt ;  and,  further 
■Ull,  It  would  enable  the  prcnurai  throughout  to 
be  BO  TUiad  that  mara  work  could  be  done. 
Bat  I  would  not  adnaa  on  inch  a  matter 
nnta  a[tw  lull  particalan  of  ths  engine 
aodbnngfallraatiafled  that  tha  plan  was  late.  Id 
other  wCEcd*,  I  do  not  cure  to  try  the  advice  ot  tha 
ganini  of  Ballyoarron,  who,  dadring  to  get  mora 
powei  oot  ot  a  portable  engine,  raoommendad  a 
pnllay  b»U  the  editing  aiia  tobe  fitted  to  tha  crank- 
■baf  L  with  tha  addition  of  a  oottple  of  pothooki  oi 
BO  bauw  hong  in  ths  bUrt-pipa  to  ndooe  the  area 
of  the  Uaat-tHHulai  and  then  driva  the  engine  at 
daBl>l«  the  Bpaad.  This,  itated  tha  oracia,  would 
doable  tbe  power ;  but  he  forgot  it  woold  also 
qaieklj  daatroy  the  angina  at  the  nine  time.^Suir- 

[46042.]— BomlDK  Ohlna  Ffttntlnsa.— Yoar 

Kait.  ooniM  to  pDrma  ti  to  panhaae  a  Fletcher'" 

He  tnmace.    It  would  in  tha  long  roD  bo  fa 

'" —  Toneooia  poantur  get  tor  UK 

"  *-!'-  — — '■*  -*-■  —"-a  mane;,  ana 

n,  would  need 


sonnot  be  thrown  down  and  broken,  oi  it  ia  alwaya 
iniide  the  oamsra,  and  protected  by  the  tail-boara 
when  tTavelling.    Farther  parlicalaTB  if  dsaiiad. — 


Be  tnmace.  It  would  u  tha  long  nui  bo  far 
ar  than  atteaipIiDg  to  ooutniet  ooa,  and  woold 
vwiijouleaa.  Eiidraaghtfamacsiioneofthebest 
things  yon  eoald  poasitur  get  for  the  purpoie.  To 
erect  a  small  kiln  would  cost  more  money,  and 
then,  being  Imilt  on  a  diffeiaot  ar' 


[16U2.]— BunlnK  Chlu  PaintliiKB.— It 
"oxtist'a  Ooluoinuui"  will  purohaBa  an  old  oaat- 
inm  OTBD,  as  itzonc  a  one  ai  as  cnn  get,  and  baild 
it  BO  tha  ths  fin  will  moke  it  r«l-hot  ai  equally  ai 
posdble,  he  will  than  baTB  a  small  tnamel  kiln  that 
I  think  would  Boit  him  if  hs  hu  only  a  few  imall 
Brtidas  to  "Bra";  if  he  wuti  a  iargar  kiln,  it 
would  hare  tube  specially  coastraoted  ot  firebrick, 
and  kilni  of  thia  dascriptioa  are  ezpeniiTe.— 
J.  N.  O. 

[4i>0t9.;i-FliataKnpli7.— If  I  were  going  to  flt 
up  B  metioD  fo  r  a  camera  I  ihoald  prefer  ttie  rack' 
and-pinlon  form.  Hy  reason  ia  that  ths  Mrew 
motiOD  li  TBTj  alow  in  foooislng,  whOlt  the  rack 
is  qnits  good  anoogh  lot  the  fine  adjastment  necai- 
Borr,  and  worfci  far  qaicker  than  the  Mreit.  In 
•doitioo,  it  it  MMiet  to  flt.  Inlhewsayoamantion 
th*nokahonldb«letlnfinah  with  the  base-board 
on  eoah  ride  neat  the  Bdga,  tha  Ungea  going  between. 
Theaa  mnit  hare  tbalf  cantie  Una  auctly  to  corre- 
spood  with  tha  upper  snifaoe  of  the  bass-board,  or 
It  will  not  allow  ol  folding  np  properly.  The 
pinion  Is  simply  a  ftaee  of  ptiuon-wue  ent  to  length, 
and  parts  of  it  tamed  off  m  the  oentre,  to  clear  the 
knvekles  of  the  hingas,  and  alw  for  the  bearing!, 
^e  baia-boird  is  Badeit  made  rigid  wbm  in  aw 
by  fitting  two  allding-pleeaB  fndda  the  framework, 
to  aUp  into  the  lore  put  when  the  camen  Is  in  OH. 
I  am  afraid  yon  hava  started  joor  camsra-making 
withont  tally  iBclofc  yoai  way  through  each  detail, 
and  therelore  It  will  be  somewhat  difBault  most 
likely  to  daiiga  an  easy  way  of  bringing  in 
existing  parts.  The  horizontal  awing-baok  jou 
haT^  jaa  aari  made.    Well,  tha  vertioal  ia  beat 


.  the  bottom  of  the  back  end  I*  carried 
on  a  pivot,  which  is  in  tnm  bored  fo  by  the  actual 
aliding  base ;  and  thia,  il  the  tall-piaca  is  mode 
light,  wooldahdebetweenthabaiSiBothatanythUig 
liltB  increasing  tha  height  il  avoided.  This  motion 
need  not  be  much.  By  "  reTersing"-trame  do  yon 
noimeon  "focnssing-frBma"F  Wall,  that  may 
be  made  in  aeveial  wavB.     Bat  ths  moat  compact 

Ci  I  know  ia  that  a<fopted  by  Memra.  Atkiiuon. 
focoi-alide  is  a  frame  of  the  riie  of  tha  inte- 
rior ol  the  oaman,  and  is  allowed  a  motion  to  and 
fro  eqnal  to  the  thickoeai  of  the  dark  slide.  In  its 
normal  position  it  is  jait  right  to  fooua  with ;  but 
when  tha  dark  slide  ii  loaartsd  it  is  puihed  down 
betwam  the  foeniiing-ilide  and  the  Iniide  of  tha 
camera,  the  ilide  moving  towordi  the  back,  and 
two  light  steel  aprinn  again  throw  it  forward  into 
theoBneot  poslUoD  for  nae,  whan  tha  dark  lllde  ia 
•gab  wlthdnwn.    Br  *»■  ?>■>  *^  fooai-iUd* 


f45044.]— O'T-Hydroffen  Uloroacope.— Tbe 
ordiaoiy  tiiaocalar  microMope  is  perteotly  naeleaa 
unless  yon  added  to  it  costly  Itmsea  and  arraage- 
tneuta  aimilar  to  tbe  plan  used  by  Str.  Browning. 
The  UBual  lantern  microscope  is  simply  a  abort 
focua  objective,  which,  together  with  a  stage  to 
hold  the  slide,  screws  on  to  the  place  of  the  uanal 
objective,  the  requirements  being  to  place  tha  slide 
vary  much  farther  forward  on  tha  cone  of  rays, 
where  they  will  naarly  all  pass  through  the 
apeTtore  of  the  slide.  Bat,  nafortnuately,  the 
placing  of  the  ordiAary  micro,  slide  in  that  position 
places  it  just  where  the  heat  is  iuteoae,  and  there- 
fore tha  slides  are  very  likely  to  be  damajfed. 
Therefore,  I  would  advise  you  to  be  careful,  or 
you  are  likely  to  apoil  good  alidea.  What  you  re- 
i^oire  to  show  such  is  a  modified  form  ot  lantern 
miomscope  as  deacribod  and  mentioned  by  me  at 
p.  33t,  No.  791.  Hence  this  detect  has  caused 
many  leetorera  to  use  what  are  termed  photo- 
microgrspha,  or  photographs  of  miaate  bodiea  as 
aeen  through  the  microaoope  and  photographed 
diivct  by  it  to  fill  a  Sin.  alide,  and  theaa  are  to  be 
used  justos  ordinary  Tiawi  are,  and  need  no  altera- 
tion of  the  lantern  lenass.  I  have  a  fins  aariai  of 
lubjeots  of  ,both  kinda,  and  could  pciuibly  help  tha 
~  isriat  if  hs  liked  to  advertise  his  address.— Smr- 

[UOtS.]— Kap«  of  tbe  Moon.— Theaa  sn  not 
ninally  intended  to  repreaant  tha  appaaranoa  of 
ths  faatnra  of  the  moon's  aartace.  Thay  would  not 
be  mapa  if  thay  did,  bat  piotnras.  They  only  ihow 
the  peaitioos  and  sixes  of  the  Tarioos  objsrts.  If 
-  -  -  -  is  that  of  the  entire  aorf  aoe,  visihla  at 
,  you  must  Jnit  gueis  whezeaboatathe 
terminator  would  be  on  your  map,  and  then  try  to 
Identify  the  ciater*,  tt.  By  this  means  vou  may 
ba  quite  eaitain  ot  tha  Identity  of  an  objeot,  even 
though  it  may  not  much  resemble  the  drawing  ia 
themap.  Iupeetth[*,"Stadeut'a"ohief  difUcultj, 
has  been  indicateid  in  the  firat  part  of  this  reply.  — 
PAuaui- 

[16015.]— Mapa  at  the  Moon.— The  map  in 
Webb's  "OelMlial  Objects"  ii  not  intendad  for  an 
aocoratv  drawing  of  the  objects  given,  but  meral; 
an  ontline  infliinent  to  identify  them.  The  querist 
shoold  fint  get  Tytdio,  and  one  or  two  ot  the 
piiuaipal  cratiis  and  ths  ' '  seoa ' '  well  into  Us 

.:.  J     TT.  _:i.  .1 , ig  tikB  baaringi 

wanted.    It  Ea 


mind.    He  will  then  sood  leatu  to  take  baarii 

■   "    ■  bjeot  wanted.    It 

ahall  be  happy  to  land 


from  thase,  and  find  any  obje< 


him  a  little  book  which  may  help  him  to 
Ha  will  find  in  the  "  Sdantific  Nawa"  »t  No.  8C6 
ot  ths"  E.M."  a  notica  otassrieaof  lunar  mapt, 
whiidi  I  can  highly  leoommand,  if  the  raat  ara  as 

sod  aa  tha  fli*t.~-Jo8H  B.  Shii/lkt,  Gas  Works, 

lomley. 


[16D16.]— Ih«  "Xookwt."— U  you  rafar  to 
Srigiiufr  tor  October  and  Noyembar  of  1879, 
will  find  iUuibations  and  dascription  el  this 


[4^30t7.]— meam-Plpea  — I  have  heated  saraial 


tha  n 
[Bin 

[46017.]— St«un-FlpaB.— Carry  apipe  Irom  th* 
_  }p  of  tha  dome  on  tha  iteam-boileE  (or  the  highest 
part  if  them  be  no  dome),  and  the  ratum-pipe  to 
the  bottom  at  the  end  nearest  the  ohlnuiay-  Ko 
valTsa  are  required  uolesa  jou  want  to  aend  tha 
current  throogh  two  or  more  diffarant  channeb, 
when  yon  would  want  middle-valvai  to  oloae 
act  and  open  the  other  range  ol  water-pipes.- 


[ISOal.J—ModelLooo.— It  "Novice"  can  refer 
to  back  numbers  cd  theMECHxsic  about  December 
laat,  he  will  find  inatructioni  tor  making  a  boiler 
about  the  size  ha  reqoirei.  A.  boiler  ot  the  dimeo- 
lioni  given  would  drive  a  pair  of  lio.  by  l^in. 
cylinden  well,  but  the  latter  are  rather  amall  tor 
biin.  wheels.  I  should  use  nothing  lasa  than  lin. 
by  llin.  Also,  Sin.  from  nnderside  ot  boiler  to 
gronod  U  not  saffloient  it  you  intend  to  use  wheels 
of  the  lis*  given,  m  there  is  not  enough  ipacs  to 
clear  the  aeeentnea ;  it  ahould  be  at  least  Sim.  If 
yoDoaottot  gira  more  apace  than  3in., and  you  also 
wish  to  emptov  lin.  cylinden.  I  should  advise  you 
to  reduce  the  rize  ot  driviog-wheals  to  liln.,  and  then 


but  a  Btpaiate  chest  may  be  used  for  the  front 
Open  Diapason,  and  wiH'ked  by  a  tnbe  pneomalio 
action  ;  the  tube  conv^lng  tha  wind  to  the  small 
poBumatieballowa  Is  lio.  gaa-piftng.  lindosea 
sketch  whidi  ihowi  the  whole  anangement.  I 
hava  lately  enlaced  two  «rgani  on  thl*  plan 
Mumtully.     Inoneeaiait " — ' '-*' 


»  Bcniion  added  to 


a  msiinal  chait  where  then  was  naithmtMrniat 
wind  lufflciant.  Tha  pnaumatio  ballowa  ikoaUbs 
about  lin.  by  2in.,  and  liia  ^in.    Vhara  tha  jifm 


are  too  close  to  allow  the  bellows  roomthflyMr 
be  arranged  in  two  or  three  tiers  :  tha  ga*>p^ 
may  baled  anywhere,  and  "  C.  W.  ti."  CBnanaagr 
Ms  front  aa  ha  likes,  irrespective  of  th*  intslia  d 
the  organ.— J.  BaaSKn. 

^45056.]— FampIsK.—Yoc  should  have. 
vesael  on  the  riaing  main  ot  youi 
meana.    It  will  reUave  tha  valves,  ~ 
enginaa:but  unless  yon  have  "- 
creasing  the  power  ot  tiie  engme.  uia  air-VNSK 
win  not.  ibelf ,  foroe  (he  water  any  higher. — Luoi 
OXHU  Tdjcit, 

[460S6.]~PumplnK.— The  addition  ot  an  air- 
Teasel  doas  to  the  delivery -valve  on  the  ponp 
would  not  in  any  way  assist  yon  In  forcing  tlu 
water  to  a  greater  hcdght,  aa  Uiat  has  nnH«t"j  la 
do  with  such  amngament.  lie  only  quaaiiM 
really  ii  whether  you  hava  saffiai«tt  power  to 
work  Oe  pump  it  the  eoltunn  of  water  on  thada- 
Uvsry  il  incrsuad  in  height.  Aa  alr-veasd  wedi 
inly  do  good  In  providing  an  elastic  buAr  mDy 


nouia  aava  oa  ur- 
'our  pomp.  In  iD 
s,  and  ptoblbbtt* 


[45060.]— Toaall  Birds  In    DalaboU  Hlata. 
— If  there  is  no  doubt  abaut  the  disoovary  of  Kr. 

Chailea  Barrett,  he  ia  a  fortunate  d *  ' 

ahould  adviae  him  to  maki 


anlhoriUea  at  the    Britiih  1 ,. 

take  the  lubject  np. — Dinincoa&iPSDa. 

[46061.]  — Three-throw  Pnmp*.  — Tha  dlli 
you  eopplyare  notquita  clear.  WbatdovoaBMa 
bj  "apistou  apaedof  SOft.per  minntef'^  Ifleaeh 
piston  to  make  BO  atrokei  a  minstc^  os,  it  donhia- 
acting  pumps,  40  sbokas;  or  lAaf?    Snppod^ 

S9U  mein  to  use  doable-acting  pampas  Uia. 
lamBter  by  24in.  stroke,  making  40  strnksB  ■ 
minute;  thsa*  would  each  deliver,  allowiiig  for  ha* 
by  leaksge,  &e.,  abont  250  gallons  par  niiMla :  flis 
three,  tner«toM,  delivering  760  gaUona,  whiAfi 
mora  than  you  want.  To  raise  S70  gallon*  ps 
minute,  the  pumps  most  maka  34  stnikM  jm 
minute.  The  thi«e-thtow  oiaak  will  thaatan 
moke  IT  revolutions  per  minute.  Aa  to  poww, 
thfloretieally  thg  bone-power  of  angina  would  U 
?IL?."^''J-?  =  17-27.  AitblsdoMnotaltDwte 
friction  in  the  pump*  and  en  gfne,  I  should  not  ■• 
aa  engins  ot  lem  than  26  h.p-  An  aagiBa  with. 
Tin,  cylinder,  ISin.  stroks,  cutting  off  at  balt- 
stroke,  and  making  170  revolatioat  per  adnair, 
should  do  thia  with  a  boiler-presanre  of  701k- 
This  allowa  for  a  loss  ot  101b.  pressure  batwaea 
IxriUr  and  engine.  The  englne-ahaft  nukiBg  ITO 
revolutions  per  minute,  and  the  pump-ahatt  only 
17  revolutioDa  ia  the  same  tim^  gear-whads  win 
be  requind  to  drive  the  latter  at  ue  propar  ipeal- 
— Qi.aTnu(. 

[45064.] -FInilinr  the  Moon'a  Foaitton,- 
Aa  cor  friend  seemi  lohave  tha  Xaiitical  jtlmtiiae, 
hi  can  aaailr  gat  the  mnon'a  K.A.  for  the  timsi 
given;  then  he  can  find  tha  dlDerencs  in  B.A.of 
tlie  moon  and  am;  than  fladlng  the  positioaot 
the  anu  at  tha  time,  he  can  eadly  find  the  moon's 
position.  Thus,  on  Dee.  6,  IS8I,  at  5.13  p.m.,  tb* 
moon  has  l:2h.  ksaB.A.  than  the  sun,  and  as  the  na 
i«5h.  ISm.  wsBtof  Uresowidi.thamMniaeh.  4Tia. 
east  of  Oraenwiob,  or  on  the  Meridian  in  loogitaAa 
Ita'  Esit,  1.1.,  in  Siam  and  the  Kala^  Pan&mh. 
I  aae  I  have  not  allowed  for  the  equaiion  ot  time, 
which  will  briDgittoabcat  99° East— the  longitude 
ot  Tanaasorim.  If  the  querist  looks  at  p.  401, 
Xnaiicnl  Almanfie,  I8BI,  he  wUl  find  his  i^oestion 
answered,  for  ia  the  middle  of  the  echpse,  it 
5h.  8'3m..  the  moon  is  in  the  lanith  in  East  long. 
100'  42',  lat.  22°  10"  N.-Puwr  Auiom. 

[45065.]— MloroBoopioal  Teat  for  811k.- 
Sifk,  under  the  microacopr,  is  quite  omorphoiu, 
whereas  cotton,  wool,  and  other  fibre*  ahow  asl- 
Inlar  atruoture.  I  should  fray  out  afewthnsda 
of  the  tabiio  snapeeted,  untwist  suns,  put  thamin 
a  litlla  clean  water,  and  examine  by  transmitted 
light ;  it  yon  are  not  ooaranant  with  the  strnc- 
ture  of  cotton.  &□.,  &c.,  do  tha  lame  by  i^  TW 
will  soon  perceive  tha  diffsrenee.  A  tyjneal  stidf 
ot  each  mounted  permuienHj  would  aasist  yon. 
I  know  of  no  chemical  test :  mt  this  will  ba  qnite 
oondoaire. — DiDYlUMBUSin. 

[4506S.1— Aatronomloal  S 
of  the  heavwt  i«  the  point  in  tha  n 
ol  Ot  aaiih ;  as  the  qi«*ri*t  wIU  k 


lot  thapols 
'.Ulsatnr' 


194 


ENGUBH  MBOHANIO  AND  WOBLD  OF  BGHSZTGEx  No.  866. 


Oct.  28, 188U 


530, ;  a  table  for  each  minute  may  be  found  in 
sone  bookB  on  trigonometry. — J.*  Brown,  Bel- 
fast. 

[45098.]— Beslatanoe  OolLi. — German  silrer 
▼ariei  so  m  its  properties  that  it  is  quite  impossible 
to  give  even  approximate  sizes  and  lengths.  As  to 
gaWanometer,  about  the  same  resistsnce  as  the 
pile;  therefore,  a  wire  of  good  size,  such  as 
No.  18 ;  but  how  easy  it  is,  and  how  much  more  is 
to  be  learnt,  by  just  trying  for  oneself  such  little 
matters.  All  that  is  wanted  is  to  wind  a  few 
turns  of  wire  and  watch  the  effect  produced ;  then 
you  kaow  something :  you  ask  and  take  the  ad- 
vised lengths,  &c.,  and  yen  have  learnt  nothia^. 
Tables  of  natural  tangents  are  to  be  found  in 
almost  every  textbook  of  science  or  in  every  en- 
gineer's pocket-book,  such  as  Molesworth's.  If 
you  obtain  No.  283  of  this  paper  you  will  find  a 
table  of  tangents,  also  proportional  values  of 
degrees  and  of  work,  drawn  up  by  myself  .—SiaacA. 

[45100.]— Cnbe  Nninbera.'^I  believe  there  are 
tables  of  cube  numbers  published,  but  I  know  of 
BO  properties  they  possess  except  the  following.  A 
number  ending  in  one  or  two  ciphers  cannot  be  a 
cube ;  there  must  be  three  ciphers,  or  a  multiple  of  3, 
or  none  at  all.  If  a  cube  number  ends  in  1,  its  cube 
root  ends  in  1  also.  If  a  number  ends  in  2,  cube 
root  ends  in  8 ;  number  ends  in  3,  cube  root  in  7 ; 
number  in  4,  cube  root  in  4 ;  number  in  5,  cube 
root  in  5 ;  number  in  6,  cube  root  iu  6 ;  number  in 
7»  cube  root  in  3 ;  number  in  8,  cube  root  in  2 ; 
number  in  9,  cube  root  in  9.  To  get  cubes  of  any 
number  from  the  cube  of  the  next  lower  number, 
multiply  the  two  numbers  together,  and  the  pro- 
duct by  3,  add  1,  and  then  add  to  the  cube  given. 
Thus,  cube  of  70  =  343,000 ;  find  cube  of  71 :  3  x 
70  X  71  =  14.010;  add  one  more  than  this  to  the 
given  cnbe,  313.000  -h  14,911  =  357,911,  the  cube  of 
i  I.—Ploxi  Ali^oni. 


QUESIES. 


UNANSWERED    QUESIES. 


»♦» 


f%t  mtmhert  wmI  tUft$  %f  §imHM  wMdk  rmmaim  ataa- 
§w$r0d  for  Jive  week*  «rt  in§erted  im  tki§  list,  amd  if  §t%t, 
— unwraJ  are  vtpMiUd  f<mr  wedb  «JUrwmTd9,  W«  tnui 
•Mr  readtra  wiU  look  owr  th»  tul,  and  tend  wkol  it^ormaiin* 
tk^9tm  for  tike  ben^  of  tktir  ftOam  oontHibmior: 


Since  our  last  N.  W.,  Ealing,  has  replied  to  (44SO ; 
ElswioK,  41674;  Glatton,  44i»7,  44701. 

Question  for  Chemists  or  Others  Acquainted  with 

the  MriTitifactiire  of  Bread  or  Cake,  p.  Ml. 
rcrumbulator,  yoldiDg,  fi61. 
Ferret,  5bl. 
Paper-Makiug,  IA\. 
Taugreiit  (ialvanometcr,  562. 
Wati  ii)roof ,  f»1. 
Getting  nn  in  the  World,  66^3. 
Electric  Lighting  Apparatus  for  Gas,  5S2. 

aoth  Finishiofr,  p.  47. 

Old  CKW.R.  Eoffinci«,  47. 

Leather-Drjing  House,  47. 

OlasB  BendiDgt  47. 

Na  CI,  47. 

Ilughee*  Tjpe-Printing  Telegraph  rendolom,  48. 

Heatitie  Model  Boilen,  44. 

buap-Makingr  by  the  Cold  Prooess,  48. 

Hard  water  ^ioap,  48. 

Chloride  of  Zinc  Battery,  48. 

Cdmbrian  ED^doefi,  48. 

Immerfioa  llirAboloid  Condenser.  48. 

Fitter's  Bench,  48. 

Batchet  Biuee,  48. 

Boiler  Tube  Stopper.  48. 


44462. 

44501. 
44604. 

44614. 
44518. 
44536. 
44510. 
4454S. 

44721. 
44721. 
44723. 
44725. 
4472ti. 
44787. 
44746. 
44748. 
44750. 
44752. 
41751. 
44768. 
44700. 
44761. 
44770. 


An  Elastic  Lacquer.— A  patent  has  been 
taken  out  in  Germany  for  a  new  description  of 
elastic  and  flexible  lacquer,  which  will  not  peel  off, 
and  which  is  suitable  for  the  coating;  of  carriage - 
cloths,  plans,  and  other  articles  to  be  folded  up. 
as  well  as  for  wood  and  ironwork,  walls,  &c.,  but 
which  may  also  be  employed  as  an  isolating  layer 
for  damp  rooms,  as  a  means  against  dry>rot.  and  iu 
rendering  stuffs  waterproof.  To  produce  the  lac- 
quer, 50  kilogrammes  of  linseeu-oil  varniah  are 
heated  up  to  boiling  point.  In  another  vessel 
about  15  kilogrammes  of  lime  are  slaked  in  20 
kilogrammes  of  water.  As  soon  as  the  lime  boils, 
about  50  kilogrammes  of  hot  melted  raw  caout- 
chouc are  added  to  the  lime-water,  and  the  whole 
is  then  stirred  untU  it  has  become  thoroughly 
mixed.  This  composition  is  poured  into  the  boil- 
ing varnish,  the  wnole  being  stirred  all  the  time. 
Further  stirring  takes  place  until  a  homogeneous 
mass  is  formed,  which  is  afterwards  strained  or 
filtered,  and  left  to  cool.  After  cooling,  the  lac- 
quer has  a  pnp-like  consistency.  To  apply  the 
lacquer,  it  is  diluted  with  the  desired  quantity  of 
yandsh,  and  put  on  with  brushes,  either  in  a  warm 
or  cold  state ;  but  it  is  said  to  be  better  to  apply  it 
warm,  as  then  no  varnish  is  required  for  diluting 
it.  In  renderiug  linen  waterproof,  the  lacquer 
may  be  put  on  by  moans  of  brushes  or  rollers. 
After  treatment,  the  linen  or  other  stuffs,  paper, 
&c.,  are  hung  up  to  dry.  Stuffs  are  perfectly  dry 
and  ready  for  use  in  two  days.  The  product  is 
stated  to  be  lustrous,  elastic,  not  sticky,  and  per- 
fectly waterproof. 


♦♦-•^ 

r46l0l.l— Zinc  Vapours  and  Soot.— I  zvud  th«t 
a  pi<>ce  of  zinc  plneed  on  the  live-coiils  in  a  »t<>ve  will 
effectually  clean  thn  ■tnve-pipe,  the  vapours  of  the  yinc 
entering  into  combinutioa  with  tlie  carlH)n.  Will  Mr. 
Allen  kindly  frivc  the  reaction,  if  it  is  true  .*— 8.  M. 

[45102.1— Emigration  for  Assayers.— Will  any- 
one wlio  Knows  ioforoi  me  which  i«  the  lietter  place  for 
AR«:Lyei8,  Colorado  or  the  dipe  of  (iood  Hbpc  .'  and, 
what  the  prjspe^'ts  are  in  each  \ — Emkibant. 

[46I0.S.1— Steam-Ganire.— Will  flomenno  tell  me 
whcthf-r  I  CJtn  get  the  iMirt'i  in  thf>  rou^rh  to  mukeastcam- 
fTHUgc  for  1  h.p.  boiler,  like  Smith's  or  Buurdcm's  !— A 
Boob  Ahatkuh. 

[45104.]— Cement  for  Iron  andWood.— WhatI 
require  Im  Honiethiug  tluit  will  hold  iron  and  wood  firml]r 
to^rether.  Dot  co  eause  ruit,  not  eoKilf  affeeted  by  hrat  or 
c«id,  and  not  uzpoosive.  I  havo  tried  vurious  combina- 
tions of  pitch,  tax-,  rusiu,  beeswax,  &c.,  but  without  suc- 
cess.—LiOMt  Tom. 

[45105.1— Dynemo-EIect'io  Machine.— To  Mr. 
R.  Kkxkici>t.— Kindly  Mty  if  the  machioe  dertcribiHl  )>}- 
you  in  Vol.  XXX..  p.  STiH,  will  work  equally  w«ll  if  the 
dimensions  are  inereoaed  so  that  it  can  Its  used  for 
electric  lightingr,  and  be  driven  by  iit.'ftm-powcr.  Wliat 
sixe  of  wire  hbould  be  wound  on  thu  ar:uature  \  And, 
which  is  the  bent  way  to  make  \mx^  pcimaueat  steel  cr 
cuHt-iron  magnets  f  — A.  8.  It. 

[45106.]— Equatorial. —In  adjustincr  the  deoliuation 
circle  of  an  equatorial,  I  am  pTizzli.-<l  tu  di^ringntsh  ihe 
errors  that  may  he  in  the  adjustment  of  the  Polar  axis 
and  those  of  the  circle  it«df.  It  spvuls  to  me  the  error 
miffht  arise  from  the  circle's  want  of  adjuxtmttnt  or  from 
tliat  of  the  Polar  axis.  How  is  th-^  liole  butcd  in  the  cap 
and  slider  of  the  now  oommoa  Chinese  t-arasols  sold  for 
Hixpencu  .'  It  is  in  the  thickness  of  the  cap,  and  the 
stiinpr  i«  p«t«sed  tlirouifh  it  to  hold  tfao  tuds  of  the  rihe. 
ilow  is  tltib  hole  made,  and  tlie  string  patted  through  .' — 
J.  F.  K 

145107."*— Sorsw-CuttinBr.—"\Vluit  ure  tho  best  shape 

iif  t(.>ols  for  :  "ii'^JT  iu  th«>  Hlidc-rrbt  of  ti  >•  If  uctiDf^lutne 
for  ub'ivc  pm'pH'H.',  i*p»»ci;illy  a  tiwjl  i^r  cuttiujr  th-  icruule 
84.Tew  .'  A  sket-Ii  of  t  ujl  woiild  N-  a  {i iv.it  lieip.  What  is 
the  ca»ie4t  uietliod  tor  calrulutint;  ilie  proper  chaage- 

Wllfcvb)  tj  use  !  — bCttHW-CCTTIifO. 

[4.'ilOS.]-Platinir  Solntion.— Ihnve  been  trying 
to -make  a  r  olntiou  fiom  a  ret:  pe  uriwn  by  Watti'  »lectro- 
p^tt)n^-  book,  and  have  failed .  The  directions  ii^ven  are : 
—Take,  bay,  loi.  nitrate  oi  ulvcr  cli:i.<k)lvel  m  une  qu^rl 
of  distilled  or  rain-water.  When  thi>roughly  distioivrd, 
tbrow  in  a  few  cryiftals  of  hypjsulphi;o  nf  hodit,  which 
will  at  tirsi  form  a  brown  pjfci pit. tt4?,  but  which  evra- 
tuhll  7  turns ;  redi^e(dv»  if  suifident  hyposulphicb  h^s  been 
employed.  A  slight  exeeM  of  the  sale  miiHt.  hnwever,  b-* 
add  d."  Tilts  hceins  ail  voij  wcU.  AVJiut  diK'S  it  mean 
hy  a  few  7  I  kept  on  adding  thebo  lew  ciystiJH,  but 
found  thit,  instead  of  rediRHilviog.  turned  tlie  SMiution 
like  bltck  mud,  aui  there  it  reiuuios.  AVtll  some  of 
**  ours  "  kindly  he'ii  me  out  of  my  trouble  in  rccovciing 
the  Lost  or  miking  Ircsh  t—PLATB-(.'LEAxi:a. 

[45iri9.1— Electric  LlBhtins*.— I  w.int  tD  fit  up 
about  50  Ineaiidej-coiit  lamp<«  of  Itf  to  S!<)  iviudlss  potrcr. 
I  have  a  flow  of  ^tuter  equal  to  a  12iu.  pipe  over  a  fiiil  of 
Uiift.  I  purpose  tu  erect  a  water-wheel,  but,  as  ihis  is 
one  mile  ui»t4Ut,  (1)  how  could  I  uontiol  rho  speed,  also, 
bt'ii)  and  stjiit  it  when  required— eleutri  idly  or  other- 
wise ^  (2)  What  thickness  of  oopjK^r  wire  or  iron  rod 
would  be  required  to  bring  the  cuiTent  on»  mile  without 
tinrcasonable  loss  .'  (3)  >¥hat  are  the  udvautiges  umI 
diMidvantuges  of  alternating  currents  snd  continuous 
eurr»-nt4.  and  which  does  the  SiemtUA  machine  produce  ? 
'4]  What  powrr  wtmid  a  maehino  take  to  dnre  for  60 
ligh'B  of,  bjy.  10  I'and'e*,  and  what  Kpeed  would  be 
r«iuircd  per  minute  for  bobt  results  .*  — Vulcakite. 

[45110.]  -  Indigestion  or  WtatP— As  Dr. 
Edmunds  is  so  kind  a?  to  give  advice,  I  take  the  liberty 
to  ask  liim  rcipectiug  myself.  I  am  a  married  msn.  82, 
moderate  drinker,  and  gOiMl  appetite,  and  w>th  healthy 
and  not  over-hard  employment.  I  have  .^uffrred  some 
oifrht  or  ten  vears  from  indi^'Uion  and  gradually  got 
thin  and  wtakly,  and  mind  rather  dull.  I  never  get 
PMins  or  luIiooKDcss  from  indigestion,  btit  am  much 
troubled  with  wind,  eapociallj  after  meals.  This  last 
twelve  months  or  si>,  wind  seems  more  about  the  heait 
and  left  side,  but  no  pain  witli  it.  The  worrit  time  is  the 
drst  part  of  the  nii^ht  in  bed,  and  somctimosi  there  is 
sli^lit  palpitation.  The  wind  then,  at  times,  seems  to 
interfeie  with  the  action  of  the  heart,  and  suddenly 
wakes  me  up  with  a  quet-r  sonsati  jU,  and  tX  times  sweats 
at  the  bottom  of  my  feet  and  hsiidn.  I  then  rub  my 
stomach  and  lelt  side,  and  thump  luy  cbc&t,  which  uiuses 
the  wind  to  rise,  and  then  I  seem  to  get  u  nti-onger  pul^e 
and  circulation  and  comfort  after.  Ke-idiug  or  writing 
givcN  me  uueaiiiQc^s,  and  a  feelini?  of  fulness  abtmt  the 
ho^rt  or  u>.'arer  to  the  side,  ifeart  and  lungs,  are,  I 
think,  all  ri:;ht.  On  a  few  fKica^ionu  I  have  S(:eu  medical 
mi-n  wlio  Ka%-e  me  something  for  iudig(>«tion.  The  lant 
udvi!»or,  a  d-tctureHf,  reeuuimendtsi  roe  to  driuk  hijllv-t«»a: 
but  I  %\v\\\  leave  that  until  Dr.  Kdmunds  has  kindly 
aiiHweied.  No  doubt  it  is  indifre^tiou,  but  I  don't  want  to 
kee]>  taking  a  lot  of  physic  —  Liuiitkb. 

[46lll.l-Secondar7  Batteriss.-'WiU  Mr.  Lan- 
caster kiudly  say  whether,  in  his  opinion,  small  com- 
prezued  (ihibs  of  red-lfad  powder,  eauh  slab  compressed 
on  a  thill  tlu'ct  of  lead  for  he  attachment  of  the  pole, 
will  snriwi-r  the  same  pui'i)o>o  as  the  thin  i<heets  oi  lead 
meutioned  in  the  des'-iiptiou  of  the  Do  Mt^ritens 
secondary  battery,  which  appeared  in  the  "  K.  M."  of 
Oct.  14' h?  The  idea  ii«  that  if  a  Ktot>l  die  of  a  suitible 
si/e  for  one  section  of  an  dement  liave  ])lio«'d  on  the  fol- 
liiwer  a  thin  sheet  Dfh'uil,  aod  if  tlic  die  bo  tliea  tilled 
witli  very  tinely-dividtd  red -lead,  aul  be  exposed  to 
blows  in  a  perjussiou  press,  a  c  >n.<«didatcd  slab  of  red- 
l^ad  with  a  thin  sheet  of  leid  flrmly  attached,  will  be 
f  oniieil  in  a  very  easy  and  rapid  w^iy.  Supp:iaea  ptir  of 
such  slabs  be  so  placed  as  to  have  a  thin  porous  mem- 
brane bet  wen  them -one  clement  of  tbe  battery  wimld 
be  ionued.  The  next  step  wi> I  be  so  t-j  mclost!  this  ele- 
ment in  an  enve'opc  of  etwuite,  or  soiiiu  buuh  substance, 
that  when  it  is  placed  in  the  acid  bath,  the  powdered  xcd- 


letdean  be  prnetrated  with  the  acid*  but  aotdiiiali>. 
grated  by  i\  The  advantage  of  such  a  battery  will  be 
simplicity  of  conscruction,  and  a  larger  area  of  soMrticits 
acted  upon  by  the  acid  than  is  possible  from  liiitls  sf 
lead,  l>ee%use  a  finely-divided  powder  has  iu  sopeifleisl 
art-a  in  direct  proportion  to  the  number  of  its  paitidsi. 
It  is  probable  if  the  i*ed-lo:ul  powder  be  damped  vite 
liritiNh  gum  previous  to  being  coDsolidatcd  mto  sUbs, 
the  liability  to  disioteRiate  might  be  overoome,  and  thai 
one  of  the  ditiic'tlties  in  the  construcr ion  be  Tcniove4«sad 
the  portius  membrsne  betvecu  the  sections  of  the  dcBKSC 
be  dispensed  witJi.— A.  C.  P. 

r46ii3.]-^Boiler  OoBStniotion.-Will  ainrpneti- 
cal  boiler-builder  please  show  me  why  the  straight  sesas 
in  cylinder  boilers  should  be  double  nveled,  iriiea  tke 
cross  seams  are  single  riveted  only  T  I  .should  prefer  a 
rough  sketch,  with  easily  -  understood   eaplanstiuDS.— > 

VULOAN. 


[45lt8.]  — Klndsrvartsn.~Perhap8  some  of 
corrospondGnts  will  enable  me  to  become  a  little 
acquainted  with  the  Kfadeigaiten  sj'stem  of  ednostisg 
young  children.  I  have  read  "Bow  the  Plants  Qiowai 
tho  Kindergsrtcn."  and  should  be  glad  toheerofasf 
other  books  on  the  subject.  Al«n,  can  you  tdl 
where,  in  Maochester  or  liverpool,  I  can  see  a , 
gart«u  .'—Mamma. 


[46114. l-Olass  BmboMinff.— Will  wacf 
supply  me  with  !«ome  information  I  nquire  about  tts 
method  at  piosent  employed  for  glass  essbossing  Sid 
"  brushing  out "  Twttemi  on  designs  iu  trold  upon  gisss  f 
I  am  well  acquainted  with  what  I  believe  to  be  Chs 
ordinary  met  ho<l  of  glass  emboseing— tliat  is,  of  pencil- 
ling  the  whole  of  the  design  in  Jiiunswick  black  at 
(similar  imbMtanco  previous  to  '*  bitimr  in  *'  tiie  exposed 
]>arts  :  but  have  been  a  great  deal  of  ground  embjsscd 
glass,  with  such  profuse  designs,  with  such  a  huge  put 
of  tlie  hurfaoo  coveted  with  ornament,  tliat  soma  nwiv 

employeL 
r«szd 

.     »P*1 

bordtf — not  embossed  :  I  have  seen  round  ^riaas  pindi, 
M'hich  I  cannot  tliink  have  been  pennlled.  Gilded  glisi 
iidverticoment  tablets  often  attiiched  to  nhop  winloes 
M>em  to  W  done  by  some  such  proccM-  I  abould  be 
thankful  if  any  reader  would  kindly  furm«h  me'vitfa 
the  information  I  se;rk,  or  tell  me  where  I  could  purrhsse 
a  tiundbook  tr«:atiiur  of  the  cxict  iu>)ject  I  spe«k.  I 
have  a  Painter's  and  Decorator's  Bundoook,  but  it  doe* 
noc  mention  anyttiing  of  stencilling  or  **  brushing  out " 
on  gla.«s.  As  I  said  before,  I  understand  the  wdinsir 
way.— C.J.  V. 

1451 15.1- Estf mating  Alcohol  in  Tinotnreii 
A;o.  —  Woidi  Mr.  Allen  kindly  iui<irm  me  the  best 
means  of  estimutiug  alcohol  in  tinctures,  &c.  ?  A  rapid 
and  tolerably  mv^uratc  procc»  required.— R. 

r45110.] -Medical. —Woull  Dr.  Edmunds  kindlf 
tell  me  how  I  can  get  cured  of  the  following,  whici,  I  am 
told,  is  Uver  and  kidney  complaint  \  -I  hail  s<?arlct  feitr 
alxmttwo  yoirs  ago,  and  since  th«n  have  biH*n  tconbla! 
with  severe  headadies  and  a  feeling  as  if  cold  water  wse 
being  poured  down  the  back— this  X  l.uve  had.  at  inter- 
vals. About  H-*ven  weeks  since  I  had  un  attick  of  what  I 
am  told  is  kidney  cimplaint.  Abjutf«iur  weeks  since  I 
had  the  following  symptoms,  whi<di  still  ei^ntinus :— -Besd- 
ache,  singing  in  ue  left  ear,  fuircd  tongue,  dingne- 
uble  taste  in  the  month,  occasi  seal  feeling  of  sidmob 
pains  ahtivd  and  hctMX-en  the  shoulders  and  in  the  siuU 
of  tlxc  lui'^k  (the  P'Un.'S  in  the  back  arc  worse  on  the  uft 
side  at  timcif)  ;  I  have  also  pains  in  the  knee-joints.  X 
have  Noea  loo^l  doctors,  but  have  nit  got  any  reU^f. 
One  doctfjf  recommended  nie  to  go  to  the  Isle  of  Man  for 
thrvo  or  four  months,  bat  I  could  not  oflurd  it.— Oss  u 
Paix. 

[45117.]  -  Enlarffwl  Toe  -  Joint.  —  Will  Dr. 
Bdmunds  kindlv  give  a  few  words  of  advice  to  s  woikiBt 
lad  who  has  suff«rad  from  a  pain  in  the  large  toe-joist 
for  three  or  four  years  !  1  wis  often  told  it  would  get 
well  of  itN*>lf,  bat  it  has  faiUd  to  do  so  aa  yet.  It  beeonet 
much  swollen  and  very  painful  on  walking  anydisUMti 
It  is  only  on  the  right  foot.— F.  C. 

[46118.  i—Analytioal.— Would  Mr.  AUen  kindly  is- 
form  nie  the  best  means  of  detaching  the  water  nsMm 
from  glass  or  platinum  dishc't  in  the  estimation  of  nitn* 
gen  as  nitrates  and  nitritoi  ;'— Biumixouam. 

[46119.  j-ABtronomioal.  -T.>  "  F.R.A.S."— I  hsf^ 
a  6rt.  acliromatic  of  3jlin.  a]>erture,  which  is  fnmishifd 
with  eyepieces  from  80  to  600.  What  power  should  sh0« 
the  snow-cups  of  Mars  best!  (Jould  I  see  anything  rise  cb 
him !  Also,  whnt  power  should  bring  out  J  upit'jr'sdai^  spot! 
—A  YUL'NU  OusBavBB. 

[45180.]- Meohanioal  Model.— Sorao  time  sgo  I 
Haw  at  a  oonversasiune  a  working  model  consisting  of  s 
man  planing  wood  at  u  carptmlcr's  benoli,  the  body 
moving  to  and  fro  as  he  worked.  Could  any  reader  girt, 
a  d^  soription.  with  diairrams,  of  the  mechanism  .'  If  so,  I 
should  be  obliged.  — Meciiamc. 

[46121. ]-Ii.  and  N.  W.  Enfirines.— Will  somfoc' 
give  dimensions,  wvighC,  &c.,  of  Mi*.  Wi.-bb's  eight  wIutI 
radial  tanks  in  um-  on  the  L.  N.  W.  11.  for  local  pu>sonsvr 
ti-attic  .'  and  of  the  outside  cylinder  t  mk^  with  leadiiic 
bojric  on  tho  same  line  which  work  the  ^laziMnn  llniuc 
and  I3ro:id-strcet  traffic!  Also,  the  date  and  ckiMi^^ 
No.  IH3,  "  fcjluih  of  Persia.**- TiTTEswoRTH. 

[4511*2] -Contact  Breaker.— An  electric  bell  I 
have  sometimes  refuses  to  ring,  in  conse-iuence  ot  ;. 
deiHisit  fomiiuvr  on  the  platinum  of  tlic  cuntitct-breskei'. 
By  slightly  rubbing  the  two  suifucee  tc^rethiT  the  di-f«et 
is  remedied  for  a  time.  Thecont^tuts  are  pieco4of  theet 
platinum  (about  as  thick  as  <in  ordinary  airecdon  csid) 
soldered  to  spring  of  armature,  aud  to,  als  j,  post  with 
tinfoil  (sweated  t<)gether).  Is  the  de]Kisit  caused  bf 
the  plutiuuiu  being  tsoldcred  instead  of  K-ing  rivetsd  I— 

NSMO. 

L4:>l-J3.]—aa8-Fire8.— Would  Dr.  Edmunds  kindly 
say  It  g»::^lirv.4  with  a-bestoe  or  coke  are  injurious  io  s 
bedroom  to  an  elderly  invalid  who  Buffers  at  times  froa 
attacks  of  antbrna  \  The  Ure  would  only  be  lif  htsd  sa 
hour  or  so  U-fore  going  to  bed  oad  then  put  out.  Th«« 
appeai-s  to  be  a  diversitr  of  opinion  about  gas-flif*- 
Two  contributory  the  **  Gas  llan "  and  •*  QasHght." 
recommend  ahh»>«tod  with  ou^-gas  flame  at  bottom  of 
grate :  but  Mr.  Flclubcr  recommends  the  reflector  psttaOi 
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I4S1T1.I— NarTonaAatbrnA.— AVoBld  Sr.  B 


USWEBS  TO  C0BBESF0HDEHT8. 


uiimU  leaMrfutd  la  MiEdito* 


diawc  of  eiinuitc  will  be  of  ois,  thai  wonU  hs  idnii 
KtwZcsland,  Aiulnlia,  or  Cuudi,  u  I  kkta  ntd  of 
Kwitob*  asd  Uk  N.W,  Tcrtiuiy  poaoifiis  a  bcuUfnl 
dnbdidBf  ataonhtrFa  und  thougliit  u  Tery  oold  ^et  It 
la  oiy.  Inu  jiut  Mr  that  lain  a  Ban  about  (hbtr,  not 
Ttay atnu, but  ban  do  mnpUint  except  ttaia.  lam 
unmanledt  aodam  uapldfnl  in  a  mumlBctDrr  Then 
•ome  ol  the  nKxna  an  baled  bj  ateam  lo  lOo',  while 
otbcn  an  at  ordinanr  brmpcratuivi.  Will  Dr.  £.  UoOlir 
glTC  me  bla  adnca  aa  to  medicine,  dicC,  Ac.  T-W.  V. 


<f  tl«  EmLitB  Muaai 


t.  mtta  CO  vw  rida  sf  tha  r*9^  lalri  a^  pal  On 
bin  fiw  niiialiilliaia  oh  msumtt  pUoa*  of  papat.    1. 1 


(or  «ie 

fCertalnlr,  he  eouLd  do  them  eai 
Ion.)-OiB  HiTia.  (Snppoaed 
TaiicB  with  piwiiiia,  and  the  hit 


mvded,  with  KiichKo'a  patent  India  maatisltal  a  di«H- 
iKf.  The  wfitai  adda  thai  "  thatoof  m^beipnad  orer 
with  lime,  chalk,  oi  plwter  of  Paii^  or  an;  eohnu  nai 
he  ginn  to  it  ta  (ult  the  taite."  I  Ao<ild  be  flad  lo 
know  it  auona  haa  tiied  it,  what  he  tUnka  of  U.  and, 
mot*  eepcobilr,  whether  the  rainwater  I nm  aneb  a  roof 
lipa<f«etlrP*>tCi>o  aitobe  UtforculinaiypuTinaee  and    ' 

dan  that  Ttrr  (ewwrlle  are  oied.  their  place  bt 
plMbf  laife  Iain-water  tanha.— J.  W.  D. 


*.*  JUtBttoH  la  apaiiallT  Omn  to  Unt  ITo.  «.    The 
lean  davotad  to  latteia,  qaarii^  and  npUat  la  mint  (M 

llia|»«al|.iiiiil.  iiifl  Ilia  mil  fill  tii  iiminij  it  allli  iiiiia 
■'- —  — *- •-••—'-'  -> ti J ^^^  olladl- 


nSETUL    AVD  SCIENTIFIC    ITOTSB- 


A  atroaa  and  H«ady  Ctomaat.— Oaa  of  the 
(trongsat  oamanta,  wid  Teiy  rgadily  mads,  ii 
obteined  when  •qui  quutiiiaa  ot  gnttapaioha 
uid  diallM  am  neltod  togettwr  mnd  well  itiiTed. 
TU*  li  bMt  d(HM  in  an  iron  captola  placed  on  a 
MUd-lNtUi,  uid  hatted  eilhai  otbi  agai'tiunAae  or 
on  Iha  ti^  oi  a  Mots.  It  ti  a  rnnihiTntiaii  iiniiriMiim 
both  luiiTiiaaa  and  toDghue« — qualitioa  th>c  maks 
it  pMtioalariy  deairabla  in  mending  crockery. 
Whan  this  oenuntu  Dt«d  ths  wtiolea  to  ba  mended 
(honld  bs  waimad  to  abotit  the  meltiiig  point  ot  the 
nixtniw,  and  than  ratkinad  in  proper  poaition  until 
cool,  whtm  the;  ue  i«>d  j  for  oae. 

Haw  n«ailiic  Klorotoma. — At  tbe  Hicro- 
MOfieal  (aotioa  A.  A.&.a.  Hr.  Thomaa  Taylor,  Mi- 
ctoaoo^at  ot  the  Depaitment  of  Agticultnre  at 
Waahington,  preaented  a  model  ot  a  netr  Ireexing 
microtome  ol  hia  invention.  Mr.  Taylor  deicribad 
hil  InTcntion  aa  oonaiating  eaaenttaily  of  a  thin 
bfMi  tube  about  ana  inch  imd  a  halt  in  length,  by 
one  inch  in  diameter.  A  jin.  biaaa  tnba  ia  ieouied 
within  the  larga  cylinder.  Thii  tnbe  entail  the 
bottMn  wlMie  it  ia  aacoTcd,  and  procaada  to  within 
a  qnarter  of  an  inch  of  the  iniide  anrtaca  of  tha 
top.  To  the  ontiida  open  end  ol  thia  tnbe  a  rabtwi 
tube  ia  attaohed ;  tba  other  end  of  the  nibber  tnbe 


T.  T.  6h*w.-T.  :Ta^oe.-W.  Barton. -Baokio  Keo- 
Bedf.— H.  «utad.-T.  B.  Builer.— K.  Brodaiip.-Lea 

and  Nightingale.— J.  C.  Cluiigfa.— C.  Mae[yn.-Pbaa- 

r-  Bionia  Cu.— U.  WHir.-Joe  BUIn.— Csemlet,— 
UoTd.— M.   S. -Onlooker,   Bradford. -F.   U.-A 
SnileBt.-J.  Biaahaar.— A  Fire  WeAi'  BeMlerofthe 


— joeeph  Majplei. 

-W.  M.-Afello 
—Lockstitch.-" 


(We  think  a  book  of  the  Undii 


,    __. 'Nichala.    a0,    Oirnd-etnet.    W^- 
(Take  tlie  tuba  out  and  tap  tha  doaed  end 


to  gel  01 


le  bubble!.    Fill 


pantonin 
Id  the  eyli 


pnpoitioDa.  The  pail  containing  thii  miitnte  ii 
pUeed  orer,  and  about  flfteen  inchaa  higher  than, 
the  laction  ctuter.  The  object  oEthii  anaogament 
ia  to  flU  the  biaai  cylinder  with  a  IrHitog  liqiud, 
dninad  ttom  the  pail,  and  catued  by  the  liquaiyiog 
talt  and  ioa,  the  tamperiitDra  at  which  ii  about  aero. 
Ob  flUiag  the  Cylinder  with  the  liquid  any  object 
ipof  (ha  ejUnder  beoomci  troian  in  a  abort 
idfandmay  thaabeeattoanydagIaeofthiek- 
b  ordei  to  pieaarre  the  low  d(«iae  ot  tem- 
hm  in  the  eyiindai,  a  laoond  tube  i*  aecnnd 
n  the  eylindm  t«  nmoTe  air  and  latp  np  a  con- 
atant  earrant  ot  tha  fieeiiug  liquid.  Thii  tnbe 
entan  the  bottom  ot  the  cylinder,  where  it  ia 
faitonad.  It  ptojecta  apwaidla  to  within  aa  eighth 
of  an  inch  ot  tha  top,  and  haa  a  diameter  of  abant 
one-half  of  tha  aopply  tube.  Thia  mierotoma  oi 
fnadng  ejlindei  in  othai  leipaeta  ia  arranged  like 
other  microtomea,  auob  na  axe  uaed  for  ether  or 
riUgoIina  ;  and  the  aams  mathematical  acouracy 
attabiad  in  catting  aectioni. 

A  fXEirr  experiment  can  ba  performed  with  the 
"'"—■'-I'  to  ba  found  in  erery  photographei'a  i 
laboiatory— hypoanlphita  and  aoetBte  ot  aoda. 
n*  fotmer  [a  capable,  it  heac  le  applied,  o(  di<- 
•olTlng  in  ita  own  water  of  oryatalluation  :  henoe  ' 
It  wiU  be  easy  to  prapaie  a  lolntion  with  one- 
tenth  ol  It*  weight  of  water.  It  anch  a  aolution  ba 
pnfand  and  placed  in  a  teat-tube  it  will,  it  kept 
nile  atill,  remain  without  ciyitalliaation,  and  wiU 
dlow  another  aolntion— acetate  ot  nda  liijnoiled 
— =^  — *-aaTan^  of  ita  weight  ot  watai^to  be 

.. '"  'are  taking  place. 

■ion  the  BofatlDii. 

J ;  but  ft  a  cryatal  of  hypo.,  held 

a  Omd.  be  eaietolly  paaaed  through  the 
k  nl^nn  into  tha  bypo.  aolution  tbe  latter 
^UilT  at  oaea,  while  tbe  acetate  remaina  aa 
iaa  an*.  IL  howerer,  a  oryital  of  acetate 
^^dr  BaBKl  Into  tha  aoetats  aolution  tha 
r  «a.  ^UUj  diraotly.  The  two  kinda  of 
ida^^  hmmmi  ham  my  diftoreat  charac- 
^K  hA  ifea  wbnim  form*  a  Terr  pnttj 


, ,    -    -- I  pan OMthjlalod 

ipinti.  YinmunhiTeBOtholdof  aomewilh  nainin 
it.l— A  FaaiB  Brucaiaia.  (ttoluUoa  of  ehlortde  of 
ouoalt,  which  ti'megnco  whaa  heated,  andbeoamea  ia- 
Tiaihle  oe  couling-.}-^.  C^Lvaa.     (The  beatwav  wnuu 

betopioeiue  the  cataloguea  of "- ' " 

Booaef,  Chappell,  and  oCllen.' 

bloodttoav  al^  pouabad  ,,, , 

pracltH.  3.  At  any  ot  the  thooa  whoe  jewellara* 
icquiuui  an  (Old :  claAeawaU,  ShASald,  Bindntvam.) 
Bi-rriaia.  (If  It  ii  apolTpai  jou  dionld  eouolt  a 
ran  wm  Ond  aome  leDedUaon  p.«§(),No. 
.  [IfTourefertotheindiocaoftEelaattwo 
mea  7DU  will  Bnd  manf  nfenBOga  to  model  looo- 
•ee.  HaTe  TOUBOT  idea  of  thepreanmofitwm 
reallooomotiTea''n— JKqctaii,  Pieaton,  [We  do 
Dowot  a  book  on  the  iubjed,  batlhen  an  artidw 
Wacta'i  "  TgofauoUwinl  Ctieinli- 
'  '  -  I  andPfoeaHB.I—A 
ther  «jl' 


the  dicUoni 


Tha  tuud  thing  ii  a  doll'*  dna 

flngeca  of  the  opetmtoi.)— Cut  ^_    . 

ball  micnphone  wat  deecribel  in  Ho.  8U.)  — ^ 

iOne  part  gelatine  to  f  oar  patta  glrwrlne.    8i 
ol.  XUX,  and  the  index  lo  Vol.  XXX.^     

BoTTLi.  (If  jou  can  uaa  the  blowpipe,  fLi^e  a  piece  ol 
glaeelD-    If  not,  jou  mtiat  t^  a  oemont,  aa^,  pUitff  ol 

not  lay  whetlUT  70U  h&Teplaate  or  not.  If  rouoamu' 
nfer  to  oar  back  voluaei,  tou  ihould  pnKura  one  of  tb 
cheap  haudlmlu.)-Fo[.TUTHi.  (You  mat  amk 
them  of  oilailk.  bat  lae  a  replf  oa  p.  OS,  Vol.  XXXtl. 
wha*  Tarniahing  with  bailed  oil  w  noommendad. ) - 
C.  J .  £.  (Oilnlk  or  thin  linen  coated  with  rubber  tbi 
nish.  Beckoti  fiO  cubic  feet  of  ooal-gaatocaeh  poimd  tc 
be  lilted.    ForootUng  ipmi.  ase  p.  ■"-   "'   """ 

loioaASFi.     IKnithonUWUaeoi 

bookibutwcforntthepnbliaher.  Trr  Wrld,  CliaTlmr- 

110,  Vol.  XVII.,  and  p.  16.  Vol.  XX 
(An     old    Einlod(dTi>j     ■     ' 


oouldbereUUtd.} 


Vol.  X. 


auiwd  upon  it  wlthoata 
tt  onrfullj  praaprrad  fi 
«fll  i«Main  liquid ;  but 


aa.  Vol. 

a'of  1 

(If  you  had  m 


te.  No.  bU.)-F.  F.  C.     IWe  do  not  know  of  anr  book 
on  tlienibieot|-JoiiiI)avi«.  (Ifyou'    ' 
qoeitlon  clear  we  ahaold  hare  referred 
new,  to  tha  admliaer.     We  bahe*D  it 

no  doubt,  ttn  full  particnWa.)— Willi 


SI  back  Tolmnn,  or  pnxnin  Di.  Bn 
WDTka"  from  the  HiHurofflge.l—T. 

caLL,It.D.    (Your  qneatloaa  an  aoawoed  on  PI , 

140.  Ctratila  of  naetata  of  aoda  an  melted  and  th> 
liquid  pontad  Into  the  au«  until  ttaer  an  nea>l«  — 
hiretomlnttolhaaoUd  atate  the  acetate  of  aoda 
out  heat,  andit  is  again  made  to  absorb  heat  aj 
beoom*  Uquld  t^  Immenion  In  hot  watar.  Mo  wal 
iuidtomelttheBada.)-E.AiaoTi..  (WebaTanoi 
one,  bat  ahonldnat  haaiiale  to  bur  If  we  wanted 

Wanoa.     (Xooi  opia£u  <tf  thdr  Talaa  tsTno  d 
eanaat;  bothntBl  ben  ttttK  ima*,  wbr  Mt  an 


at  On  Udnay  coanplalot  1  Hewu 
nde 

'£„- 

cat  a  tuDiiabd< 
be  thrMT&til 

__. 1  iUoatiaied  ui 

daorlbedonp.  «e«,  No. ;« i  tb*  drr  co  p.  33;  Nd.:*.! 
— LovisDavis.  (Boeh  a  ndpe  aa  yon  leqainnD 
haTo  conildarBbla  eemnarcial  ralue,  bntrouwiUM 

the  usual  ledpcabraeardiiBKlha  '"^ ...—>. -i-i 

-ALniD.    maa  itCMt  repliea 
(Powdered  lune  a^  ^-^<--— 
BBdabnuh.)-J.C.  L. 
defsetlTe  dmdaUan. 
(seidaa.  Yen  will  tod 

140,  M^'vd.  xxxJ^^pp.  TooTiit  vSTxxft.'P 

Qbmmo.  (IfyoneandaMrfbe  tha  coins  fnUf  -m-^ 
thacata,weinIliBsartianTqi        *  " 


ted;  yon  will  nabahly  grow  atoataraa  nn|i«a 

I,  and  it  Toudu  nnt,  you  will  honUttlateHM- 

1  aboot.)-W.  a.  D.     (Ha*e  oalhtag  todswM 

nlant*  :  ther  will  ratbat  lawiwaa  than  dtand* 

TOUT  nwToaaoesi.    Some  aimpla  Conio  woald  ntaHi 

Ue  TOU  tml-lakfli  under  DrdicaladTiiie.)— H.  Sivaa 

(BsndleUocHelliweirs  srstaai  would  noUUjwt 

. -.pii»»e«theJirf«ia».¥Ma.l- 


hUDdred— are  caned  ent  of  the  aulid  n__— ,  — 
othan  an  moulded,  some  out  of  dtea  and  euttop^ 
tbe  ital  aitlde,  and  the  laat  out  of  aU  kinda  ef  aMHdal 
matariala;  otharquBTneitwaak.]— J.T.  (We  wm 
hanaay  dlOenltr,  ^MO  fcapt  in  aatoaa  jarihrtll 
ktptin  nay  large  auanUUea,  you  mnat  do  aa  tha  av- 
keepen  do-darap  It -and  spoil  the  SaTOvr!)— Fun 
Aluohi.  (We  fancy  yoahaTemlsapnabaidedtMlaBe 
of  the  letter  you  eritiaae,  and  we  (ail  allo(«tbar  ID  M 
the  joke  Ihat  seems  h>  have  amused  you.1 

.-J.  F.C.-F.  Bedford,  and othanhannpU 


Shaathlnc  Znin  Shipa.—A  patented  peeeaa 
i>t  protecting  the  bottom  of  iron  Teaaali  la  thm 
ileacribed;— An  Iron  or  atael  Tcaaal  "haring  bam 
built  in  the  uiual  way,  it  ia  ready  for  tha  iheAhinf. 
Tha  method  of  attaebiog  the  tine  ia  peculiar.  Os 
the  iron  plate*  ot  tbe  reaaal  ipola  about  an  indi  ia 
~  about  a  loot  apart,  an  poiiahad  aa 


oiaosa  of  a  qiadal  loldet  or  alloj  an  atnck,  ai 
the  dne  plate  I*  put  on.  Heat  bung  applied  Iv  a 
new  dynamo- maohlne  from  without,  the  cue  put* 
{■  immOTably  attaehed  to  the  iron.  The  brttom 
being  oon^Mtely  rikeathad  In  thia  way,  tha  mlt- 
w»ter aettog ehemioally  on  tha  nnc,  and  alioea 
tiie  ir<Hi  (a*  auKoiaat  moiature  will  permeate  b»- 
tir*«t  the  iron  and  linc  platea),  a  galraaio  eurraal 
ia  aet  Dp  between  the  Itm  and  aine,  the  iron  bei*( 
"-  -  ~o«tJve  plate  and  the  linc  the  negatiTe.    Sj 

.  jManatheantadefaaeof  theaboiaooaataatlj. 

though  ilorriy,  wearliw  awaj,  and  a  deposit  U 
ohlorideot  line  take*  plaoe  on  the  iron  plate.  Tba 
wearing  aw»  (if  the  nno  prerenta  baniaalai,  ma- 
weeds,  &0.,  bom  growing,  and  the  >iao  al«>^ 
praaent*  a  tmooth,  elean  surf aoe,  enabling  the  alap 
to  sail  or  ataam  faster.  The  platen  diawlra  awar 
at  tbe  rata  ot  about  2oa.  per  square  toot  per  annma. 
Thia  method  ot  fixing  on  the  lino  plataa  nqniM 
no  boring  ot  holos  in  the  ahip'a  platea,  bat  at  the 
aune  time  the  lino  ia  firmly  attached.  The  dynaaH 
msdiina  ot  Siemens  ia  used  te  economise  labour, 
aa  by  ita  uaa  oiw  man  can  do  aa  mush  woAaafinlj 
plumbeca  could  do  with  soldering  bolti.  The  ia- 
nmtion  haa  bean  patented  by  Heasra.  Atkinson  and 
Hen  wood. 

To  Semowe  Ink-Stalnn. — An  article  in  tht 
Journal  dt  J'harmaeit  d'AHrni  recommends  to  ut 
for  this  purpose  tbe  pyropboapli&te  of  aodiuat, 
whii^  does  not  destroy  cellulose,  and  yields  calonr- 
leaa  compounds  with  ferric  oxide.  Before  treating 
the  apot  with  thia  asit,  it  is  recommeoded  to  let  a 
tew  drope  ot  tallow,  from  a  caodla,  fall  upon  the 
apot,  and  than  to  waah  in  a  solution  of  the 
pyiophosphata  until  tallow  and  iuk-apot  haTS 
disappaaisd.  It  neeaasary,  the  operation  ia  to  be 
repeated. 
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THE   LETSEN  JAB  FOB  MEDICAL 

PUBPOSES. 

A  METHOD  of  utilising  friotional  elec- 
trical Tnachines  for  the  production  of 
ourrent  for  medical  purposes  oas  been  dis- 
oorered  by  Dr.  "W.  J.  Morton,  of  New  York, 
Mid  as  the  discoTory  is  one  of  some  import- 
anoe,  a  few  words  oescriptiTe  of  the  method 
employed  may  find  an  appropriate  place  iu 
fhese  columns.    The  methods  of  adminis- 
tering or  utilising  static  electricity  in  hos- 
pitals and  private  practice   have  hitherto 
consisted  in  insulating  the  patient,  or  by 
nving  the  current  in  the  shape  of  sparks  or 
shocks.    By  very  simple  arrangements  Dr. 
Morton  has  contrived  to  convert  the  fric- 
tional  machine  into  an  appliance  which  will 
do  all  the  work  for  which  medical  coils  and 
other  devices  are  employed,  and  at  the  same 
time  it  can  be  used  for  producingthe  effects  of 
static  electricity.    His  arrangement,  it  is 
stated,    is    superior    in   its    effects  to  the 
ordinary  Faradic  currents,  inasmuch  as  it 
produces  the    required   muscle  and  nerve 
stimulation  with  a  far  less  amount  of  pain. 
In  the  medical  circles  of  the  United  States 
they  speak  of  Franklinic  and  Faradic  elec- 
tricity   as    synonymous    with    what    are 
generally  known  as  frictional  and  voltaic 
electricity,  and,  so  far  as  the  medical  world 
is  concerned,  the  great  importance  of  Dr. 
Morton's  discovery  is,  that  it  puts  at  the 
disposal  of  the  practitioner  both  forms  of 
electricity  from  the  one  machine.  Some  time 
ago — in  the  spring  of  this  year— Dr.  Morton 
stated  that  an  induction- current  could  be 
obtained   from    a    Holtz    machine    which 
would  produce  nerve  and  muscle  reactions 
similar  to  those  produced  by  the  induction 
cmrents  in  coomion  medical  use  under  the 
designation   Faradism;    and    he    demon- 
strated that  the  static-induced  current,  as 
he  oalled  it,  would  produce  maximum  mus- 
cular   contractions    with     the    minimum 
amount  of  pain.    Following  out  the  line  of 
study  indicated,  he  has  arrived  at  the  sim- 
ple arrangement  to  be  described  further  on, 
which,  as  we  have  mentioned  above,  puts 
both  systems  of  electrical  treatment  at  the 
service  of  the  surgeon.    Soon  after  he  com- 
menced the  study  of  the  medical  capabili- 
ties  of   statical  electricity — using,    as   we 
understand,    an    ordinary  form    of    Holtz 
machine — Dr.  Morton  was  struck  by  acci- 
dentally receiving  from  the  conductors  a 
thrilling  sensation  and  contraction  of   the 
muscles,  which  exactly  recalled  the  pecuHar 
effects  of  the  Faradic  current.  After  a  little 
reflection  he  constructed  an  *'  electrode  "  for 
obtaining  muscular  contractions  at  any  given 
point  by  means  of  sparks,  which,  however, 
were  not  allowed  to  reach  the  skin.    The 
principle  of  this  appliance  rests  on  the  fact 
that  if  two  staticfid  and  sustained  potentials 
in  the  act  of  discharge  are  interrupted  in 
the  circuit  bv  a  series  of  sparks,  the  effect 
upon  muscular  fibres  in  some  remote  part 
of  the  circuit  is  to  be  thrown  into  contrac- 
tion.   Thus  the  '*  electrode**  consisted  of  a 
couple  of  balls  carried  in  a  holder,  and  so 
arranged  that  the  distance  between  them 
oonld  oe  regulated  at  pleasure.    One  of  tiie 
balls  had  its  stem  extended  so  that  a  sponge 
or  other  appliance  could  be  attached^and  ap- 
plied to  tnis  sldn  of  the  ^tient,  who  of  course 
was  not  insulated.    Tms  electrode  he  found 
uscfol  tor  avoiding  the  pain  of  sparks  ad- 
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ministered  to  children  and  timid  subjects, 
bat  soon  discovered  that  the  physiological 
effects  of  the  sparks  and  the  current  thus 
interrupted  were  not  identical,  so  that  the 
''electrode**  is  now  used  only  in  cases  for 
which  otherwise  theFaradic  electrode  would 
be   employed.    After  several  experiments, 
the  desired    effect   was   obtained — viz.,  a 
smooth,  agreeable  current,  producing  strong 
muscular  contractions.  To  titie  outer  coatings 
of  two  Ley  den  jars,  the  conducting  wires 
are  attached  by  means  of  small  hooks  or 
clasps,  the  connecting  bar  or  chain  being 
removed,  while  the  inner  coatings  are  con- 
nected  by  the    discharging    rod  or  rods. 
The    subject    takes    hold   of    the    sponge 
electrodes  at  the    end   of   the    conducting 
wires,  and  the  machine  being  set  in  motion, 
the    discharging   rod  is    drawn    out    for 
a    fraction     of     an    inch,    and     at    once 
a  current   is     felt    between     the   sponge 
electrodes,  which,  in  its  general  character- 
istics, is  uudistinguishable  from  the  Faradic 
current.    The  muscles  to  which  this  current 
are  applied  spring  into  energetic  contraction, 
the  respoxvse  being  quicker  than  with  the 
induction  current  in  general  medical  use — a 
peculiarity  which  is  of  especial  value  from  a 
diagnostic  point  of  view.    Beina^  soft  and 
agreeable,    the    "  static- induced^*    current 
produces  a  maximum  of  effect  with  the  mini- 
mum of  pain,  and  compares  favourably  with 
the    sensations    produced  by    a  Ruhmkorf 
coil,    a    magneto-induction   apparatus,    or 
an   ordinary   galvano-faradic    instrument. 
The  current  has  a  high  tension,  indicated  by 
a  tendency  to  leave  the  conducting- wire  or 
chain  in  the  form  of  fine  prickling  sparks, 
and  necessitatine  careful  insulation  from  the 
sponges  upwards.    Dr.  Morton  uses  glass 
handles  for  the  electrodes,  and  encases  the 
wires  in  black-rubber  tubing.    The  machine 
must,  however,  be  kept  generating  a  con- 
siderable quantity  of  electricity,  or  a  *'  jerki- 
ness  **  in  the  current  becomes  evident.  The 
strength  of  the  latter  is  regulated  to  a  nicety 
by  means  of  the  discharging-rod,  from  a 
slight,  almost  imperceptible,  tingle,  to  rigid 
flexion  of  the  arms  if  the  electrodes  are  held 
in  the  hands.      The  rationale  of  the  term 
"  static-induced  **  current  is  thiis  stated  by 
Dr.  Morton : — Static,  because  the  source  is 
static  electricity ;  induced,  because  the  outer 
coatings  of  Ley  den  jars  are  electrified  by  in- 
duction in  the  same  manner  as  the  secondary 
coil  is  electrical.    The  inside  of  the  jar  may 
be  said  to  correspond  to  the  battery  current  of 
an  induction  coil,  the  outer  coating  to  the 
secondary   current,  while  the  interruptions 
at  the  dischargin|^-rod,  in  spark  form,  cor- 
resx>ond  to  the    mtemipting  -  hammer  of 
the  Faradic  apparatus.    Each  spark  causes 
a  rise  and  fall  of  poteiitial  in  the  interior 
of    the    two    Leyden     jars,    and,    as    a 
consequence,  a  corresponding  rise  and   fall 
in  the  induction  of  the  outer  coating.   There 
are  thus  two  supplies  or  potentials  of  oppo- 
site induction  electricity  on  the  outer  coat- 
ings, and  with  each  spark  as  many  waves  or 
inauction  impulses  whose  strength  is  deter- 
mined by  the  strength  of  the  spark ;  that  is, 
by    the    amount   of    discharge   permitted 
between  the  insides  of  the  two  Leyden  jars. 
The  "  static  induced*'  current  must  not  be 
confounded  with  the  series  of  discharges 
taking  place  between  the  inner  coatings  of 
the  jars ;  in  silent  current  forms  they  pro- 
duce no  muscular  contractions  or  sensations 
of  any  kind,  while  in  repeated  discharges, 
caused   by  the  interruption  of  the  circuit, 
they  are  too  painful  to  oe  borne.    One  con- 
ducting-wire  and  electrode  may  be  connected 
to  the  mside  of  one  jar  and  the  other  to  the 
outside  of  the  other  jar ;  but  in  this  case  the 
current  is  not  so  smooth  as  when  the  con- 
ducting-wires  are  attached  to   the  outer 
coatings  of  both  jars.    As  to  the  value  of 
the  current  thus  produced,  from  a  medical 
point  of  view,  we   are  not  concerned  to 
mquire :  it  is  sufficient  that  its  discovery  was 
brought  about  by  the  desire  of  a  medical 


man  to  provide  Franklinic  and  Faradic  elec- 
tricity in  one  and  the  same  machine.  It  is 
not  unlikely,  however,  to  lead  to  other  dis- 
coveries in  the  field  of  electricity,  and  will 
certainly  be  welcomed  as  a  lecture  experi- 
ment wherever  a  frictional  machine  and  a 
couple  of  Leyden  jars  are  found. 


THE  EXPANSION  OF  STEAM  AND 
THE  EEGTTLATION  OF  THE 
ENGINE. 

IN  a  short  paper,  read  before  the  American 
Society  of  Mechanical  Engineers,  Prof. 
B.  H.  Thurston  returns  to  a  subject  which 
has  previously  engaged  his  attention — viz., 
the  ratio  of  expansion  at  maximum  efficiency, 
and  the  proper  method  of  obtaining  it,  and 
regpolating  tiie  eneine.      Lately  he  has  been 
studying  the  results  of  a  series  of  experi- 
ments made  with  a  large  engine  fitted  wi& 
variable  expansion  gear,  the  valve-motion 
being  so  arranged  as  to  permit  of  the  amount 
of  compression  being  varied  without  change 
of  either  steam,  expansion,  or  exhaust  lines. 
He  promises  to  give  the  results  and  t^e  con- 
clusions in  a  future  paper;  but  the  most  im- 
portant is  the  fact  that  a  decided  gain  is 
toimd  to  follow  the  adjustment  of  the  com- 
pression to  a  far  higher  ratio  than  is  indicated 
as  best  by  the  simple  geometrical  conditions 
usuidly  considered  to  determine  the  point. 
Prof.    Thurston    attributes    this  beneficial 
effect  of  a  high  ratio  of  compression  to  the 
action  of  the  compressed  fluia  in  heating  up 
the  passages,  cyHnder-heads,   and  piston- 
surfaces,  thus  checking  or  compensating  for 
the  initial  condensation  which  takes  place 
when  steam  enters  a  cylinder  that  is  cooler 
than  itself.  All  engineers  who  have  had  any 
real  experience  with  the  working  of  steam- 
engines  are  aware  that,  when  running  under 
fixed  conditions,  and  with  a  given  pressure 
of  steam,  there  is  a  certain  ratio  of  expan- 
sion or  point  of    cut-off  which  fives  the 
greatest  economy;    and  when  caSed  upon 
to  advise  as  to  the  purchase  of  an  eneine, 
they  study,  not  only  the  conditions  which 
affect  the  efficiency  of  the  engine  itself,  but 
all  the  elements  which  enter  into  the  cost  of 
setting  up  a  plant  for  working  by  steam- 
power.    These  elements  include,  first  cost, 
with  the  interest  on  capital  expended,  wear 
and  tear,  as  well  as  running  expenses.  Thus, 
the  engineer  must  put  down  first  the  cost  of 
the  di&rent  styles  of  engine ;  then  the  cost 
of  power  in  weight  of  steam  used  at  various 
pressures  and  points  of  cut-off ;  and,  finally, 
he  selects  that  machine  which,  at  the  least 
ratio  of  expansion,  gives  the  required  power, 
other  points  in  the  comparison  being  re- 
duced to  an  equality.     It  is  just  here  that 
the  difficulty  of  selection  is  experienced; 
for   it    is    practically    impossible    to  de- 
termine,    without     trial,     what     is    the 
ratio    of    expansion    giving    highest  effi- 
ciency,   though    from   a    consideration  of 
data  obtained  in  practice  a  tolerably  dose 
approximation  may    be  made.    Bankine's 
rules  when  certain  conditions  are  established 
are  almost  exact,  and  his  method  when  ap- 
plied to  examples   of   the  best  practice  in 
modem  steam-engines  shows  that  commer- 
cially profitable    expansion    is  in  ordinary 
circumstances  confined  to  a  narrow  ranse, 
but  is  nearly  always  less  than  the  ratio  for 
maximum '  efficiency.    The  ratio  of  expan- 
sion which  gives  &e  best  results  from  an 
economical   point   of    view    having   been 
found  it  should    remain   unchanged  while 
the  steam-pressure  and  the  work  remain  the 
same ;  but  as  most  engines  are  required  to 
work  under  variations  of  load,  and  nearly 
all  with  fiuctuations  in  steam-pressure,  some 
means  of  regulating  them  is  needed.    The 
simplest  method  of  acc(ftnplishing  this  isbv 
the  aid  of  the  well-known  ffovemor  which 
operates  a  throttle-valve;   but  in  the  best 
modem  engines  the  governor  is  attached  t^ 
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the  expansion  gear  ia  such  a,  way  that  it 
csusen  a  v&riatioii  in  iho  point  of  cut-off  oo- 
uordiug  to  the  loail  \iyon  thi;  engine,  or  in 
other  words  the  demand  for  jiower.  In  the 
now  fumiliar  Corliss  engineK  tli=  regulating 
uieohaniBm  is  very  sensitive,  anil  whi-re  thy 
variation  is  small,  is  effectivo  tven  ai:  low 
tiieeda.  As  an  iui-tHince.  Prof.  Thurston 
montioui  an  enginp  mnning  at  (10  revolu- 
tions per  minate  with  '.'01b.  sti-iim  on  gauge, 
which  was  kept  within  a  ditlurence  uf  two 
rovolutionB  when  the  whole  power  wa» 
thrown  on  or  off— the  Tariation  in  the 
Jtiwcr  exerted  bsiug  a  luiQimutu  of  3)  h.p  , 
«nd  a  maximum  of  loD  h.p.  So  far 
ijie  appliances  for  rrrgulating  the  engine 
may  be  s^d  to  be  all  that  could  bo  desired  ; 
but  as  the  proper  ratio  of  expansion  is 
determined  mainly  by  the  Bte^m-preBsurs, 
any  variation  of  the  point  of  cut-off  will  be 
fannd  as  a  rule  to  redtioe  the  eSciancy,  and 
it  therefore  follows  that  to  seture  the  gTe«t' 
est  economy  the  ratio  should  be  fixed  at  the 
b«t  prop-jrtioQ  for  the  steam- pressure  em- 
ployed and  be  never  changed.  If  that  is  done, 
however,  by  what  means  is  regulation  to  be 
effected?  The  ailjustment,  by  means  of  a 
throttle-valve,  is  clearly  inailmirsible,  as  it 
iavolves  variation  of  the  steam- pressure, 
and  the  object  is  to  keep  the  steam  and  ei- 
puision  hues  permanent  for  all  loads. 
Hence  it  follow^i  that  any  allowable  system 
ot  regulation  must  affect  the  back-pressure 
or  the  cushion  line,  and  as  the  former  is  out 
of  the  question,  hs  loo  cosrly,  it  becomes 
evident,  says  Prof.  Thurston,  ^at  the  only 
admissible  plan  ia  the  variation  of  the  power 
of  the  engine  by  alti-ration  of  the  compression 
line,  wluch  is  Jone  in  such  goars  as  that 
known  as  Stephenson's  link-motion,  When 
the  link  is  down  the-  ratio  of  expiuisioaie 
tsrm-.ntd  by  the  lup  and  laail,  and  is  usually 
not  more  than  ont-taird )  when  the  link  is 
raised  this  ratio  is  Increased ;  but  with  the 
change  ui  the  steaui-line  there  is  a  simul- 
taneous alteration  oi  the  point  of  release  and 
of  closure  of  the  exhaust  which  gives  a 
chaogi;  in  the  compri'siion  lino  on  the  side  of 
increase.  The  result  is  great  smoothness  of 
working  wb=n  miming  with  high -pressure 
■team,  and  cousidcrable  economy,  which 
v!y,  as  explaiiied  above, 
I  of  oompressLon.  With 
>n,  however,  the  steam  and 
I  varj- ;  and  Prof.  Thurston' 
irre  necessarily  made  upon  k 
L  valve-motion    which 


ton's  conclusions  are  correct,  the  best 
method  of  working  a  steam-engine  would 
to  have  a  flied  cut-oiF  with  the  governor 
attached  as  to  determine  the  point  of 
closing  of  the  esbaust.  Properly -con  stmo  ted 
relief-valves  will,  he  sayp,  prevent  all  danger 
from  the  influx  of  water  with  the  steam,  as 
would  using  nothing  but  dry  steam  ;  and 
where  exhaust- porta  arc  beneath  the 
cylinder  drainage  is  rarely  imperfect.  In 
cases  where  engines  have  a  nearly  invari- 
able load,  and  are  properly  adjusted  to  their 
work,  tbn  advantage  of  the  proposed  plan 
is  at  a  minimuD),  and,  in  practice,  would  be 
found  inappreciable ;  but  wh«'io  engines  are 
subjeoted  to  great  variations  of  load  or  ar( 
too  largo  for  their  work,  tho  increased  effi- 
ciency. Prof.  Thurston  thinks,  will  be  con- 
siderablo,  especially  where  cylinder  conden- 
sation now  occurs  to  any  great  extent. 


Prof.  Thurston  ! 
to.the  higher  ra 
the   lirk-molion 

eiLporiueut 
engine  fitted   v 

pk'rmitt^d  the  iniirn  of  compre^aion  to  oe 
variiiii  withoii;  Mitring  eithi-r  steam  or  ex- 
pansion lines.  r:.e  idea  of  regulating  by 
comprfSMon  oosurrtd  to  biiu  some  years 
Ago,  .lul  has  ov'^u  suggested  to  him  by  other 
engine' rs  to  wh.:.ni  the  thought  was  original: 
but,  f')  far  as !..' knock's,  no  attempt  bus  been 
mvl't  to  dctenniiie  its  advantxgi'S  by  any 
aotu^l  trial.  Tilt  jrublioation  oi  the  results 
obtained  in  his  i'^j.c.riiueQta  will  be  awaited 
with  some  iuieivst  by  enginet-r^,  as  there 
should  be  no  m<'C!i!in:cal  dit^culty  in  making 
the  cut-off  oji^rale  on  tho  exhaust  side  iu- 
steoil  of  ati'nchiiig  tL"  motion  tn  the  steam- 
valves.  Maximum  efficiency  i*  obtained, 
cajTt  Prof.  Thurtlon,  with  higher  ratios  of 
compression.  anJ  what  would  be  conti-lered 

t^  miuiy  exce<ieive  cushioning  results 

i'l-w  thai:  is  found  with  equiJ^ variation  from 
llif!  poii.t  o£  tjt-olf  givtug  mnximi  "" 
'.:ei,'.y.  A<-  ''•mr,r<-«iion  is  inQresi 
tr.-.i  .,;  iL.-  it.di'.;  i''ir  diigraui  is  decreased, 
iid  ti.i-  w'  I'lC  .  •vtV-iin'l  in  the  cngino  be- 
'jrij'i  ',•■•:■ ;  r.  .:  '.;.•■  i^orec  of  lli";  economy 
',■  I' s  ■',  ."it.:.'  :-j  '.'/tipi>:iiiion  is,  no  doubt, 
t>i';ri'l  .?4  ti.e  s^u.'.  th^t  th^t  bxcni  of  work  in 
-.•t'.i.i'-i,  :,-,•  !■■•  ..'t  Hiniply  in  a  transfer  of 

n\U.-  '  -i.--:'  ■;  .■  '.f  th'.  j.istoii.  Amongst 
•>ii»'i-ii;  !  .■ii.  -.  ..lvi!-;;pHr,   tli';  IfSt  are 

'«■<»:  f  ..    ,,    .  .  ..  .ii'iii;;   u   vitrialiii ':xx>tn- 


IUPSOTSH£irTS    IN    THE    TtASV- 
FACIUEE  OF  CXXLULOSE. 

SOME  improvements  in  tho  manufacturo   oi 
treatment  of  cellulose  by  which  the  result 
ing  product   is    rendered    uniufl&nimablc,  have 
been  recently  ps tented  by  Mr.  Alex.  Farkes,  of 
GravBlly  Hill^  Birmingham,  Uio  original  dis- 
coverer of  the  sabstsnces  which  hsve  boen  knowi 
OS  Parkenne,  xylonite,   »□<!  celluloid.  The  pre- 
sent invention  iibio  retalcB  to  the  uiuiufootore  of 
articles  fromcelluloee  direct,  iostsad  of  employing 
the  process  formerly  adapted  with  paper,  thread, 
and    other   anbstancea   compoiad  of  vegetable 
fibre — ^viz.,  prkwdn^    tlicm   through  a  bkth   of 
chloride  of  ainc,    which    partially  disBolveS  the 
:iurfaci'.  Bed  produces  a  ylaie  or  vamich  Over 
the  artii'les.     In  the  present  invention,  the  p:i. 
tentee  fintt  obtiiins  a  complete  sohitiou  of  eella- 
1ds«  or  saoh  hka  snbstance  from  cotton  or  linen 
fibre,  or  from  paper  or  fabric  made  from  snah 
fitiro,  or  from  other  woody  celUdoso,  and  com. 
bines  with  it  ooloarin);  matters  or  pigments, 
and  moulds  or  shapes  tho  mixture  into  variaui 
forms  by  pressure  or  otherwise,  aremploys  it  foi 
coating  paper  or  other  lurfacLTi .    For  disMlvinir 
the  celluloiw)  he  amploys  iodidti  of  ziac  or  nitrutc 
of  zino.     Theae  auUHtiiuocs  should  bo   employed 
Bi  neutral    as   possible,    nnd  ci  rnccnlrated  to  s 
sympy  condition  of  about! ■000  to  I-7oO  fp.  fcr., 
heated  to  about    300°    Fahr^nhfit    or  a  atghei 
lempersture,  but  not  so  hii(li  as  tn  ciu'?  osrbon- 
isBtion  of  the  celluloee  or  woixly  Hbre.  Althon|;h 
bo  preferH   iodide    of    xino    or    nitrate  nf  linc, 
chloride  of  zinc  alons  or  mixed  with  the  above 
may   bo    Ufcd   to    effeoc  the     solnti.in  of  tho 
oellnlose ;     nitrate    of   lime,    or   cbloiide 
caloium,  may  ako  be  nnd  :  but  whether  nit 
of  zinc,  or  iodide  of  line,  or  chloride  of  zinc 
any  of  theabore  solvents  of  cellulose  is  smpli 
they  must  bo  concentrated  t3  from  1-600  to  I'SOO 
sp.  gc.  and  hy  prtferenee  hoatsd  to  I8i 
Fahrenheit.     The     cotton    of   paper  (whether 
pulped  or  otberwise)  or  fibra  is  iuuuersrd  in  t" 
itrate  ot  zinc  or  other  volvent  and  quickly  di 
•Jvtx,   nnd   fibre   or   paper  is  added  nnlil  tho 
ilutioo  arrivea  at  a  stitf,  pasty  condition,  sni 
abis  kneadini^  or  mixing  michinery  bested 
the  requlrad    tempn-dture    being   employed 
brcxk  or  blend  up  the  componndaB the  disiialving 
nf  The  cellulose  goes  ou.     The  pasty  mass  ohii 
aXao  be  pu(  aside  for  future  uec  and  masticated 
after  wards.  If  the  ceLuloee  solution  ii  to  beu.'ed 
tor  coatios  paper,  textile  fabrics,  Ic.tth<  , 
metals,  aud  such. like,  it  may  be  uoed  thinner 
than  when  artiolea  are  to  be  shaped  and  moulded 
from  it.     For  coaling  paper,  teililefs^i 
other  surfaces,  the  patentee  prefers  to  u 
cellulose  solution   iik   a   party  and  well-blended 
state,  and  heated  so  that  it  shall  remain  plr  " 
spreading  ii  upon    the   paper  by  the  use  oi  .i 
gauge,  kaife,  and  rollers,  or  other  machinery, 
with  the  .'ol vent  etillreinninin;riait,asby  doin^r 
il  is  firmly  attached   lo   the  paper  or  other  Hur- 
faoa,  and  two  or  more  coats  mny  be  applii'd  if  it 
U  desired  lo  increase  the  thielmi-s*.     When  the 
i.'Miting  lius  been  effected  the  nitrate  of  zino  or 
rither  sulreut  nan    bo   removdl    hv  wa»l"in;j  in 
water    or    al.Hiholic    holutiDDs.     Tlie  iirlii'lus  so 
ooatt-d  may  bo  csienilerM  i.r  embossed  or  utlipr- 
wi<e  tini^hed,  and  will  prodiire  upiiTi  the  piper 
or  other  Kuttstunre  a  tinu  hard  tiexil'le  surfai 

Sheet.*  nnd  i)rhBr  formn  and  liol  riw  ware  miiy 
all-  l--   n...uld.d    from    tho    p-llul..-e        '      ' 
:  ivlii]„t  tliu  Holvi-at  i-cuaius  in  it,  unit  t!i 


ion  afterwards  eimilurly  he  removed  by  wit« 
IT  alcoholio  ot  vegetable  naphtha  solatiou,  sad 
the  articles  so  farmed  may  be  further  finiahtd 
by  rollicK,  pressing,  or  otherwise  to  oonsolidite 
them  snd  give  to  their  surface  a  finer  and  men 
omsmeutal  cbai-ioter.  The  solvent  of  the 
cellulose  may  bo  tirst  ramoTcd  by  washing  Uu 
eolation  in  an  at'itatin^orpulpingmachine.iad 
iho  washed  ottiluluBfl  may  then  tie  pressed  at 
rolled  into  shecti  or  other  forms  whether  com. 
bioed  with  pigmeute  or  not.  It  has  also  bms 
foumd  tliatiho  washtd  dissolved  cellulose  c«n  be 
coloured  by  dyes  orpigmeuts,  and  in  the  polped 
condition  it  duesuotlouc  the  property  of  strongly 
adhering  together  when  BnbjeatBd  to  pr«aniie 
and  slightly  healed  in  moulds  or  in  ToUingor 
ipreoding  macbiuery  :  it  can  alao  be  floated  aim 
japer-making  upon  fabrics,  or  oau  he  made  into 
1  substantial  sheet  alone,  and  on  being  oslgm- 
dered  ia  tho  usual  way  it  fcnms  a  fine  vrilws- 
like  sheet  or  substance,  as  hard  as  Ivory,  tol- 
toiseahell,  or  horo,  and  which  being  free  frcm 
ill  and  also  miiDflammable  may  be  used  fM 
endless  variety  of  purpote.  The  kardsDh* 
ace  formed  as  above  ouu  be  turned  in  a  Istlu, 
out  with  a  saw,  aod  ehaped  or  6nisbediiito 
figures,  sntnislt*,  tubes,  oombs,  buttoos,  knife 
handles,  and  other  articles,  plain  or  ornamental, 
and  may  be  white  or  black,  ot  coloured  with  s 
variety  of  delicate  pigments,  otdyes,  as  desired. 
In  order  to  prevent  the  rapid  combnatiun  of 
•cellulose,  which  has  been  an  objoctionto 

je  of  nitro- cellulose  or  lyloidine  articlo. 

the  patontoa  admixes  with  dissolved  nitro-cellu- 

lose,  oxalates  of  lime  or  zinc,  or  phosphates  of 

lime,  z  nc,  or  alumina,  oxidates  ot  magna^ 

baryta  and  strontia,  phosphate  of  soda  and  sm- 

'o,  anunonia  phospbato  of  magnesia,  tunc 

of  zinc,  borate  of    ziuc,  and  phosphate  of 

jr  boracio  aoid;   of  these  snhstances  phoi- 

)  ot  zmc  ia  probably  the  beet  fuc  the  poi" 

r :  from    10  to   IDO  or  150  per   oent.  oftlii 

substances  will  bo  found  sufficipnt  to  prevent  the 
rapid  cDmbuation  of  artieles  made  of  the  oellnluM 
~tro -cellulose  substances. 
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THE   PAKIS    ELECTRICAL 
EXHIBITIOH.-X. 

resdera  are  aivare  that  for  transatlantic 
nations  ordinary  teleg-rapb  ioftni- 

up  to  the  mark.      Sit  Willia* 

Thomson's  rcfiecting  galranoroeter  is  tho  onlf 
apparatus  delicato  enough  for  suoh  work.  It 
consists  of  a  coil  of  wire  in  the  middle  of  whidi 
is  a  small  magnet  bearing  a  little  mirror.  A 
boim  of  light  is  thrown  upon  this  ndrror  and  its 
reflection  is  rooeived  upon  a  white  eoreoi.  Wbsa 
a  current  paseei  through  the  coil,  the  magnet  il 
defleoted  to  the  right  or  to  the  left,  aooording  to 
the  direotiou  of  the  oarrent,  and  the  mirror 
greatly  amplifies  this  movement.  The  spot  of 
light  goes  either  to  the  right  or  to  the  left,  and 
the  alphabet  is  spelt  out  just  as  iu  the  sing^ 
needle  telegraph.  Now.altbough  this  iestromeat 
is  very  delicate,  it  will  easil;  be  seen  that  it  has 
SBverul  great  defects.  I'l)  It  gives  no  permanent 
record  ot  dispatches  ;  (2)  Ic  require*  a  roost  e«- 
perienoed  olerk  to  read  by  this  apparatus:  [3) 
It  ia  a  most  fatiguing  and  dangerous  talk  fw 
the  eyes  of  the  telegraph  clerks,  who  are  obliged 
to  remain  for  hours  together  in  a  dark  room, 
watuhiuE  the  rapid  osoillatioa*  ot  the  apot  of 
Light.  Sir  'William  Tbom^n  himself  hut  hea 
the  firsttooutdo  hia  own  inveutian.  His  spihoB 
recorder,  which  is  one  of  the  latest  additioiu  to 
the  British  section,  is  an  important  step  In 
transatlantic  telegraphy.  The  siphon  recorder 
^ivca  a  permanent  record  j  ust  aa  the  Morse  in- 
strument. Sir  W.  Thomson  has  made  nM>  of  S 
very  well-known  property  of  eleotridty,  whish 
hss  hitherto  been  left  afido  allogether  in  tele- 
graphy. It  is  a  well-known  fact  ibat  a.  vesMl 
cimtaining  water  or  other  fluid  will  not  let  tbo 
w»ler  escape  if  tho  only  issues  are  caplUary,  if, 
however,  wc  electrify  the  water,  tho  ropuUive 
force  ot  the  electricity  will  immediately  ciuM 
it  tu  stream  out.  We  will  now  refi'r  to  Fig.  1 
and  -2,  which  represent  tUa  principal  parts  of  the 
niphon  recorder.  EE  are  two  powerful  dectco- 
mJ^nets  pstmanently  excited  by  a  strong  nnil 
tdostant  local  battery.  C  is  a  reclangiili" 
coil  of  wire  in  oonneetion  with  the  line- 
wire.  It  is  maintaini.d  vertioally  by  two  email 
weijiht.',  WW.  When  tho  current  puses 
through  the  coii  C,  it  will  be  defleoted  to  th* 
i'i|jbt  ur  to  the  left  accurding  to  the  direction  of 
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Fig.  13  li  ft  hrniMmsfd'a  mok,  lined  with  lead 
ftnd  Mldered  ISin.  up  the  snglea,  aa  thoim  ai 
AAA.  W  ie  the  -wuta-pipe  from  the  cigterni : 
H  a  gTOODd-ln  gunmetaf  sack,  with  a  tpBDoer 
to  turn  it ;  C  the  oold-water  cook  oomins  off  tha 

tif.  11  11  a,  round  hopper-cloaat  buiu  fixed 
into  the  dip  of  ft  Q-tiap  I.^.  A  Sio.  strainer 
with  liu.  hole  is  dio^pedicta  tha  bottom  of  this 
bauD,  u-hicb  is  kcptinite  [ilaceby  ftpieceof  lead 
Sin.  dee]!,  taperea  to  the  shape  of  ths  bMin. 
and  fittid  lu  ahown.  The  t«p  of  the  bo^in 
Htanda  2tt.  2in.  from  the  floor  line,  nnd  the 
front  of  tbF  BJnk  -'iLn.  higher,  in  all  2ft.  Tin.  The 
lead  from  the  bottom  of  tho  gink  ia  worked  down 
into  tho  b.i^D,  aa  sliovn  at  lU,  and  tho  brmiii  ia 
fluiihcd  with  a  I 'in,  pips  and  apludlii  valve,  ITin. 
cistern  1.  In  the  aide  of  tho  o-trap  in  fixed  a 
Jin.  cap  and  Horew,  18,  and  tho  waHfe  or  out-|<o 
pipo.  !!_»  W  (boiuemaid'a  gink)  U  4in., 
branched  into  the  soil-pipe  S,  whioh  inoonliaued 
to  the  top  of  the  roof,  and  has  a  8'<>rens'  ezbauit 
fowl,  27,  fixed  on  the  top;  lit  ix  a  white 
washing  basin,  14in.  over,  2ft.  Cin.high,  havinir 
hot  and  cold  water,  aq  shown  at  20  and  il ;  '22 


Hafiag  got  on  joae  local  Hnt,  take  the  jiak  pMtel 
for  the  canafioiu,  ud  onmbling  it  npm  the 
paIattaa*b«IbT&  tcantferit  withtba  flnnr  to  the 
cheek,  conunaiwuiB  at  tha  line  lAteh  tmaliii  at  the  J 
winfi  of  tha  noitni,  working  downwarda  towardi  j 
tha  oomer  of  the  month,  than  upwards  towards  Iha  I 
oar,  gotlin^  laaa  of  tha  carnations  as  70Q  reach  it. 

Ilepaat  this  with  a  deeper  -■'-'■  -'  "■ — .— 

upon  the  shaded  side  ot  th  .  , 

blend  tbii  into  the  local  tint  with  the  tip  of  the  I 
flnger,  uuug  it  a*  a  stump.  It  will  be  tonnd 
uocbSASiy,  peihapg,  to  use  the  crayon  itself  in  some  i 
touche*  .  naar  tha  nose— for  instance,  where  the  | 

Ehotognph  ii  tipt  to  be  deeply  marked.  This  mnit  1 
a  douti  with  the  ihaT]]  edge  ot  a  fraolDre,  sioM  it  j 
is  impossible  to  point  theia  chalki,  u  they  are  too  ' 
iotl.  As  a  rule,  yoa  will  find  the  caroationi,  lu  1 
■old,  too  pick  for  male  compleiiona,  and,  in  fact. ' 
most  female  complmions.  This  must  be  corrected 
witha  littlu  jpIIow  ochre,  or  soy  other  reliow  not 
too  bright. 

It  is  BOW  time  to  do  Fomethlng  to  the  shadows, 
which  now  look  colder  by  amtrajt  to  tha  warm 
coloars  laid  on.  Take  tba  Venetian  red  from  the 
t-wiai  or  hall-baTd.cr3}-ons,  and.  after  m:<kiuz  b 
rough  point  upon  a  piece  ol  coane  ft'au  paper, 
raretully  j;o  over  tha  deepest  ahadaws,  to  warm 
them  up  in  parts  where  they  are  reey  black  :  it  may 
bs  uocassary  tn  use  a  brighter  red  to  kill  the  black 
— even  a  briubt  a  red  as  vermilion  may  bo  used  for 
that  purpose;  of  ciurss  a  little  of  it  will 
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JURh 


hugi 


IllhablscknilLrml 

ut.     This  must  also   be  graduated   n-i 

tho  grey  cf  the  photi 


towards  the  li^iit 


il-pipe. 
po.  W. 


but 


into  aiuithcr  and  acpHrate  waatc-pipo. 
tho  top  of  the  tnp,   22,   in  branched  a   1 
ventilntiniT  l''pe,  24,  Rontinued   up  ftbore  tbe 

Toof,  aiid  h:ivinf  a  "  Wea'Ter'a"  cowl,  23,  fined 
on  tho  top.  The  Sin.  wasto-pipe,  W,  U  ron- 
tinued  tv  the  top  of  the  house,  and  has  a 
Bucheu's  ventilator,  iC,  fiicd  on  tha  top.  The 
hot -water  tank  hae  a  piece  out  away  from  tha 
»de,  in  ordiT  that  you  can  see  tho  method  of 
fixing  the  end  of  tlio  flow-pipo,  I',  above  the 
end  uf  the  return,  R.  Tho  How  ia  the  hot  water 
from  tbe  bi'iier'pipe.  The  return  is  the  cooler 
water  piasing:  from  the  hot-water  tuk  to  the 
boiler,  where  it  miica  with  the  hot  water,  and 
again  aacecda  in  regular  order.  [This  will  be 
explained  in  detiil  in  a  future  article.)  This  is 
known  aa  thecloM  tank  syatom,  and  no  draw- oS 
pipo   be   at  any  other  place  than  off  the  top, 

Fig.  29  ia  the  vent  pipe,  which  mnat  bs  well 

nteoted  from  frost,  and  taken  aboTS  the  water- 
!  in  ciatem  7. 
¥ig.  30  is  the  manliole  in  th't  tank,  to  clean 
w  np  the  fiCtingR.     N.B.  The  air 
29.  must   never  I 
top  of   tho  hot-w  .     .    ._ 
flze<l  to  the  top  with  u  proper  flange. 

The  pipes,  FRand  H  F  arc  fixed  with  back 
nuts  and  grommate  on  the  Bide  of  the  etationary 
back  outs,  bcuause  then  the  turning  round  ot 
tlie  nut  does  not  cut  tbe  grommot  away. 


WE  wiU  s 
boanm 


EFFECTITELY  rnriSHES  AHI) 
CH£AP  ESLAAOEUENTS.' 
!  will  suppose  that  the  anlargemant  has 
boon  mounted  npan  stoat  card^ell  rolled, 
_nd  pinned  upon  a  drawing-board.  The  picture 
shonld  ba  moderately  dark,  with  all  the  graoatioui 
fuU;  brought  out,  the  objaot  being  to  let  tbt 
photogrs^h  do  all  the  work  of  drawiug  and  shad- 
mg,  as  1^  that  meant  there  is  Isaa  danger  ot  losing 
the  likeness.  With  pumice-powder  lub  evenly  nil 
srer  tha  print,  aud  whan  ovary  part  has  bean  gone 
over,  dust  off  avory  trace  ot  ua  pumice- powder 
either  with  a  tuft  ot  cotton  or  a  soft  linen  rag. 
^'ow  take  of  yoor  soft  psatel,  to  be  obtained  at  any 
artists' colourmao'i,  thsjflesh  tint  whioh  will  naateit 
match  the  crimpleiion  of  tha  sitter,  ftud,  taking  • 
large  piece  of  cardboard  as  a  palette,  crumble 
litUa  of  the  pistel  between  the  fingers  and  thumb 
upou  it :  rub  the  tip  of  tho  foreHnger  into  the 
powdered  cnjou  or  pastel  uitil  it  teeli  smooth, 
and  than  transfer  it  to  tbe  portrait,  rubbing  Ilia 
flesh  tint  eronly  all  over  the  face.  Do  not  mmd  it 
it  goes  over  hair,  eye*,  or  whiskers,  as  it  can  esuly 
ba  removed  with  alittla  broad.  When  this  is  done, 
there  should  bean  avan  tint  of  flash-oolour  all  over 
tho  face,  with  the  photograph  showing  through  it, 
the  shadows  showing  gre;;  m  contrast  to  tha  warm 
tint  put  npon  it.  One  thing  to  ba  remcmbereil  in 
putting  on  this  first  tint  is,  that  if  the  campleiion 
isdsjrk,  it  should  inchue  to  yellow;  if  fair,  topiuk. 

"  Br  0.  CaouuiTTOii  in  the  rbHafrnpH'  .NVb 


RCther  to  make  the  warm  grey  tiutt  seen  in   the 
uemi-linti  ot  tbe  iiC. 

It  ia  now  time  tii  attmd  tn  ths  other  parts  of  the 
picture.  ^Vith  the  aoft  pastel,  cobalt  blue  and  light 
red,  mix  a  bluiali  grey  upon  tho  palette,  and 
tranafor  with  tho  Bnger  to  tha  background,  making 
it  deeper  and  warmer  uear  the  head,  aod  lighter 
aud  colder  aa  it  ia  Rraduated  into  tbe  while  of  tbe 
vignette.  This  can  be  done  in  the  form  of  cloods, 
and  Tory  pretty  elTocfs  may  be  obtained  by  mixing 
v>irious  tints  ot  grey,  and  graduating  them  one  into 
the  other  with  patches  ot  blue  to  represent  sky 
howing  batweeo.  The  local  tiot  ot  the  drees  can 
3W  ba  put  in ;  if  a  black  coat  or  dress,  a  bluish 
grej  can  ba  rubbed  all  over,  not  forgetting  to 
graduate  it  at  tho  bottom  into  the  white.  Thelocal 
tint  of  the  hair  can  also  be  pat  in,  and  your  picture 
will  begin  to  look  Saished.  Kow  comes  the  most 
important  part  of  tho  work.  First,  clear  off  any 
flesh  tint  which  may  have  gone  over  the  eyes  with 
a  crnmb  ot  stale  bread,  moulding  it  to  a  pomt  with 
the  finger ;  deepen  tha  pupiU  with  academy  chalk 
tor  light  eyes,  or  Conti  eravou  for  dark  ones  ;  if 
they  are  blue  or  grey,  mark  round  the  outaide  ot 
tbe  iris  with  the  academy  chalk;  next  put  in  the 
local  tint  with  the  tinctured  edge  of  the  proper 
coloored  crayon.  Tben,  in  tha  same  manner,  touch 
the  high  hgbta  aad  reflected  lights :  the  line  ot 
thelaihmuat  be  deflnad  with  the  colour  ot  the  eye- 
brows, and  the  brows  themsalres  put  in  broadly 
without  attempting  to  mark  out  each  separate  hair. 
The  hair  most  lie  marked  Qnt  with  a  darker  *"'  "' 


fulfilled     by     ProlM) 
iront«(la^ and  hjtheoe  only; 

many  outer  methods  of  ■zM 

npplloable  for  different  puTpoeai,  and  aqwalallylK 
iinalysing  the  preciae  nature  and  dcgTOO  tS  taaa- 
blindness  in  caaea  In  whidi  it  has  bean  alieady  ill- 
coTored  to  exist. 

Tha  worst  conceivable  test,  that  whldi  on  IKt 
iiue  hand  woald  allow  a  largo  proportion  of  Su 
blind  to  escape  detection,  ana  which,  oatbs 
would  cause  persona  to  be  eat  down  si 
(;olcur-b1ind  who  wore  not  so  in  really,  is  ns 
wbich  has  been  adopted,  in  pure  Ignorance,  t; 
cwrtain  raitwav  companiea,  who  profess  to  test  tlis 
r^lour-Tision  'of  those  aseking  emplojmeBt  en 
their  lines.  This  teat,  tha  worst  feature  ot  wbid 
la  perhaps  its  euperfidal  ftpp&ranca  ot  bemf  latii- 
factor]-  and  complete,  consisti  in  the  exhibition  el 
ifd  aud  green  lights,  altematelj  or  in  iiregalii 
duccoatiou,  wLile  the  candidate  la  called  opontii 
name  them  aa  they  appear.  In  order  to  estimsla 
Ihisproeess  at  its  true  value,  it  mnat  be  rameol- 
bered,  that  a  rod  and  a  green  lif-ht,  nnder  siiniltr 
<^oniUtiona  ef  illumination,  would  not  look  aliksta 
a  colour- blind  observer,  who,  it  he  were  red- bliod, 
would  set:  the  green  light  aa  tha  more  luminotuof 
the  two :  and,  if  he  were  green-blind,  would  sss 
ihe  red  light  aa  the  more  lumiuous  of  the  tn. 
Uetveen  tha  two  lights,  therefore,  there  would  is 
inlber  cane  be  a  iliatinctive  difference  ot  thnr 
apparent  luminosity ;  and  the  person  examined 
would  manifestly  have  more  than  an  aren  chaiue 
nf  boing  right  in  hia  guess  as  to  which  ot  the  tn 
was  red  and  which  wiu  gr?en  :  and  would  be  able, 
it  he  were  right  the  tirst  time,  to  keoprightsll 
Ibrough  tho  questioning  tiroceea.  An  examins 
who  knew  or  euspectad  thnt  tha  candidate  wn 
iiolour- blind,  might  be  able  to  lead  him  into  enor 
if  he  had  command  ot  a  contrivanco  by  moaoi  o( 
which  tha  brii;htneis  of  each  lamp  flame,  behii^ 
'he  colourod  glass,  could  be  incraaaed  or  dioi- 
jiished ;  but  nothing  of  this  kind  has  been  oidi- 
iiarily  emplnyed  for  the  purpose,  and  it  would  St 
lieat  t>o  a  troublesoma  cootrivanca.  A  man  wko 
colour-blind  at  all,  but  only  daU,  or  esre- 


,  or  imperfectly  acquainted  with  the  a 
lun,  although  iiuite  able  to  dietin^uii 

many  miatatae 


green,  0 


id  miay 


tho    oolon 


whab 


may  he,   and    with 


.„ rptrited.    Mark  tha  division 

between  the  lip  with  Indian  red  ;  touch  the  nppar 
lip  with  light  red  and  vermilion;  the  lower  lip 
must  be  touched  in  wiUt  the  oamation  used  for  the 
cheek,  shaded  with  light  red ;  then  the  hiah  lights 
upon  the  foreheail,  noeo,  cheek-bone,  chin,  Sx., 
can  be  put  In  with  a  light-yoUow,  graduating 
where  it  may  ba  wanted,  but  as  little  as  poewble; 
the  deepest  shadee  in  black  diapaiies  can  ba  put  in 
with  tha  lott  Conti  orayon ;  and  if  high  lighta  are 
wanted  (upon  a  ailk  dress,  for  initance),  a  light- 
bluish  grey  x^astal  csn  ba  used,  touohad  with  flrm- 
nees  ai^  deoiEion ;  white  lace  or  linen  csn  either  be 
put  in  with  white  chalk  or  Chinese  white  water- 
colour  ;  jewellety  is  also  beat  touched  In  with 
water-coliur.  When  there  ara  cast  shadows  from 
the  hair,  &c.,  upon  the  flesh,  they  must  be  touched 
in  with  a  light-bluish  grey  tor  fair  complexions, 
while  tor  dark  tha  grey  may  inelina  to  greenish. 


.    C0L0UBBUMI)HE88.-IV.' 

By   It.   BsiTiisincu;    CiSTU,    F.B.C.S. 
{Cvnlinutd/rimipagt  180). 


gren  have  pointed  out  a 
nomanclature,  to  avoid  t 
arise  from  the  dilTerent  li: 


I  before  Iha  Baclc^  ol  Arts. 


likely  to  arise 
eo  also  which 
inosity  ot  the  v 


or  Lectures  Jeiivered 


inight 

expoaed  colour  might  to 
iccopled  as  evidence  of  aol^ur-blindnaas,  or  how 
luany  correct  answars  as  evidence  of  colour  vition. 
VVhea  Ihua  regarded,  it  is  manifest  that  tbe  teat  il 
VTorthlesa ;  inasmuch  as  no  colour-blind  | 
would  be  likely  to  be  wrong  Bvarf  tim-,  and 
i^oIour-seetDg  people,  of  the  cfuas  from  ' 
railiray  servants  are  chiefl;  taken,  would  be  TSty 
likely  to  be  irrong  occasionally.  Besides  thsss 
objactiona,  thero  is  the  torthar  one  that  no  tost  is 
satisfactory  which  rests  in  tha  least  degree  opin 
□omauclature.  The  object  ot  the  examination  ii 
to  discover  whether  some  given  ponon  sees  colosr 
in  the  same  way  as  tha  majority  of  mankind,  or  In 
tha  same  way  as  tha  colour-blind  minority ;  and 
what  the  coloon  are  called,  either  bv  tho  majorily 
or  by  tha  minority,  has  nothing  whaterer  to  do 
with  the  real  qnesiuon  at  issue. 

New  the  prindple  of   Holmgren'*  method  of 
.---^ —   .-.   ._ j^  jjji,   oolour-hlind  to 


a  person  who. 


For  the  puiposas  ot  such  an  axamination,  almost 
any  colourad  subetanoes  might  be  employad ;  bat 
skeins  of  Berlin  wool  are  found  to  praaeat  many 

Eractical  advantages.  They  are  cheap,  easily 
andled,  easily  obtainable  in  every  vaiie^  of  tiut, 
and  therefore  easily  replaced  whm  soiled  or 
injured.  Hohagron's  toll  collection  coaaiats  ol 
about  one  hundred  and  fifty  skeins,  including  red, 
orange,  yellow,  yellow  grooB,  pure  green,  bins 
green,  blue,  viola^  purple,  pink,  brown,  and  grey ; 
several  ahados  of  each  cofoni,  >od  at  least  Sva 
gradations  of  tint,  from  the  deepest  to  the  lightest. 
Green  and  groy,  several  kinds  each  of  ptok,  bine, 
and  violet,  aud  the  pale  grey  shads*  ot  brown, 
yellow,  red,  and  pink,  must  be  especially  well  le- 
presented.  The  normal-eyed  readily  selects  ibs 
right  ones  from  ths  mass ;  whiM  tha  oolom-blind, 


Eurpoee  they  are  not  aiked  the  names  ot  oolon 
ut  are  dirseted,  from  among  ■  large  number  ol 
coloured  objeots,  to  eeleot  the  tints  wbioh  mfttcb  ot 
reeemble  certain  selected  pattians  whioh  are  plaoed 
tiefore  them.  If  tho  pareona  examined  are  colour' 
sighted,  they  will  select  only  tha  correct  "«'*'"■ 
tor  tlda  purpose,  while,  it  they  are  colonx-bliod, 
thev  will  make  Certain  daflnflB  minakes  which 
will  disclose  the  preoiia  nature  aa  well  as  the 
BiiatoDce  ot   their  defect,    and  which   oould  ba 

predicted  by  any  who  w«ie  previonaly  ai *  ■■■ 

i.  person  who  was  only  careless,  or         - 

if  such  a  thing  could  be  conosived,  1 

colour -blindneaa  from  miachiet  or  from  some  other 

motive,  but  irithout  adequate  knowledge,  would, 

>o   to   speak,    make   the    wroog   ■"■■'* *™,    and 

would  thus  betray  himself  at  once  to  ft  oompetent 
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mileg  of  air.  ^cmoHshc*  tref  «^,  neks,  anrl  flopks  of 
sheep,  stoGpIes.  :nul  massive  b-'Is.  Here  is  an  hts- 
torioal  fact.  A  lady  au'l  jjeutleimn  were  Rtriick 
by  a  flash  of  lightnitiij  imm^JiatoJy  after  puttini; 
iipaniimbn*i::i.  They  were  takinjj  a  tlrive.  Mr. 
Boddiagtoii*?  clothes  trere  set  on  fire,  the  olettric 
stream  shattered  his  left  hand,  melted  his  (pld 
studs,  tore  his  raiment  into  shreds,  bunt  ofF  his 
eyebrows  and  eyelashes,  killed  one  horse,  and 
nearly  suirocited  his  wife,  yet,  strange  to  say, 
he  recovered.  These  are  vivid  examples  of  elec- 
tric tension.  Clouds  themselves  appear  at 
times  to  cxch mp^e  their  thuTiderbolts.  I  have  seen 
myself  an  electric  dischari^e  dart  from  one  cloud 
to  another,  covering^  a  spa?^  of,  at  least,  seven 
miles,  in  zig-zig  majesty.  This  tension  has  many, 
I  may  say,  almost  intfuite  varieties.  In  frosty 
Tveathor  the  air,  commonly  dry.  is  a  bad  conductor. 
The  electricity  of  hair  and  silk  is  easily  excited  and 
stroDgly  r(-tainod.  Friction  then  causes  such  i*ub- 
stanees  to  crackle  and  spaikk*.  The  lightning 
thunderbolt  is  an  example,  then,  of  intensity.  A 
century  ago  Europe  was  ringing  with  the  startling 
surprises  of  artificial  electricity.  Humboldt,  in 
South  America,  witnessed  the  eitects  of  this  agent 
tipon  the  wi=d  horifes  of  South  America  driven  by 
Iudian3  in^o  the  marshes,  ^rhere  the  big  yellow 
wieetric  eels  wf  re  swarming  (some  have  been  seen 
20ft.  lonff).  They  rose  from  their  native  slimo, 
3tunncd  the  h  :.rseB  with  their  shocks,  which  then 
sank  drown.iag,  to  bo  food  for  these  prodigious 
-worms.  He  describes  the  affright  and  terror  of 
these  helpless  quadrupeas  in  language  too 
vivid  to  be  repeated  without  exciting  the  horror  of 
my  audience  at  this  cruel  Indian  method  of  fishing 
for  the  eels  by  sacrificintv  the  horses  maddened  with 
the  cries  aiii]  darts  of  the  hungers,  and  the  intense 
puigs  shot  through  the  wiit^r  by  these  electric 
monsters.  From  s.K'h  creatur'.'=  a?  these,  however, 
lU  the  evilences  of  a  generate i  electricity  have 
been  obtain'?'! ;  spark<.  hhock-5.  magnetic  action, 
and  chemi;:al  docomposit!:-:!.  This  kind  of  agent 
is  strictly  voltaic— fuller  in  qu.mtity,  but  lower  in 
intensity,  thin  lightning.  But  electricity,  and 
nothing"  el?  e. 

R3search-3  in  both  kin-ls  wt^at  on  hand-in-hand. 
Franklin  c'octriflcd  th*>  wcrli  by  drawing  down 
the  first  li^utning  ilash.      His   electric  kite  rose 
■)50ft. ;  .1  ?torm  was  approaching ;   black  clouds 
blackened  rhe  ;:enith.    At  a  iliitanoe  of  5ft.  from 
the  insulate  I  string  Franklin  felt  the  strong  sensa- 
tion of  a  gpider'a  web  coveriu*;  his  face  (I  have  j 
often  felt  preciselj'  the  same  thinij  from  an  electric 
apparatus  fully  charged).     Th»;  wind   rose,  and 
with  it  th^  kite,  t)  TU'Jft.     Tiir'.*e  straws  were 
:lanciug  up  and  down  thu  strin-?— the  largest  a  foot 
long,    jumped    up.     At    that    moment    a  loud 
crashing    report,    htard    i:i    th:    oviitre   of   the 
town,    proclaimed    the    fact    that    Franklin   hod 
drawn    th.4     tlrst     Hash     from     the    skies.      It 
appeared  in  a  spindle  form,  eight  inches  long  and 
several  in  dliraoter.  The  long  straw  now  ascended 
the  string  ;  long  plates  of  fire  and  constant  explo- 
iions  attested  its  fligLt.    Its  moTements  were  seen 
at  a  huadrel  yards  distance.    A  phosphorescent 
odour  wanic-d  the  numoroui  bystanders  of  their 
danger,  whilst  a  luminous  cylinder  of  light  every- 
where irradiated  the  whole  length  of  the  string. 
Such  a  will  JligUt  of  electricity  had  the  world 
nover  seen  lefore.    But  Hickman,  the  Professor  at 
St.  Potersb:irg,  was  less  fort-iitate.   Emulating  this 
diring  feat,  he  erected  a  thunder- red  aloft.    Dis- 
tant  thunder   was   heard.     He    approached  the 
electrometer,  incautiously  inclined  his  head,  when 
a  vivid  bluu  ball  of  fire  uhot  from  the  instrument, 
which  struck  him  in  the  forehead.  leaving  a  small 
blue  mark,  but  killing  him  os.  th-:  spot.    Ihe  force 
and  heat  of  such  discharges  are  irresistible.     Hay- 
stacks have  boon  found  picr:ed  with  a  perfectly- 
formed  cylialrical  hole,  the  whole  of  the  silex  or 
flint  composing  the  vanishoi  hay,  bt-ing  depoflite<l 
below  by  the  electric  spark,  vLtrefie-l,  and  ot  ab  jut 
the  size  of  au  iafaut*a  hand. 

I  oinnot  refrain  from  one  more  recital,  com- 
municated tc  the  French  Ar.uier.iv.  At  a  village 
in  the  Lower  Alps  three  masses  ci  fire  were  seen 
by  some  pcrious  to  strike  the  spire  of  the  church, 
which  was  thrown  some  distance.  Within  a  priest 
in  a  silk  govrn  escaped.  Service  wis  progressing  ; 
all  the  wom^n  in  a  moment  were  hiloously  dis- 
hevelled, many  in  flames  :  S )  persons  were  btruck, 

1  killed  .  a  child  was  driven  s'^me  distance  out  of 


to  the  otii.--;  end  of  the  cl.nroh— broke  his  bucklu 
aid  the  oh  ilr  on  whi-;^  li-:  '.Taf  sitting,  yrt  tin? 
weather  ^as  f.ue,  and  only  a  if-"^  Iir,J':  clouds  wore 
vi»ibli3.  Tl.rvu  ;;rcjit  cr-i-^Liin  i!i<''  ir.t.iuoousiy  suc- 
•:ee:lL-d  'J: r tl.  !::dtr-bol: •.  Kiil-roTieE of  enormous 
sii/.e  aro  J.;-  '-..-.'.l  •.■f.i^i  ■:.  il!>"  V;  ''nv.idrr- storms. 
MattiMi-.r  :•■■:  .S.M  thit  .:t  T-  ■'.■it  -:::  u  m.,  after 
:i  brilliau.  s  ■.:.  whiti-Iicl  Aii.^  '-ip'.r,,::  suddenly,  aud 
ahorLly  ■■  v  ■:  1  th-.;  <:-'UU'.:>-  wi»V  ;:  thii:k  darkn?"*=<, 
.iccompiia.  ■1  \'.'  .'.  ncth-.'...-'  w::.!  ■.::l  inccF-aat 
tUsliL'i.  Ah-.'st.  no  !'•..!  t'.v  • :':  th"  rvjf  of  tho 
iou?o,  W'ii'.Mi^  /'.■■■  .  .  '  ."  tnv\4  \%'-. '• 
destroycii,  :i:i  I  w.ills  uv-arhr *.«•:.  '.r  rent  by  '.h? 
hailstones,    htrucgo  oic.tii'.'il  a;t:3a  ! 


The  weakest  form  is  soon  in  tho  Aurora.  This 
beautiful  ajmearanco— a  n;al  transformation  scene 
of  nature's  hand— is,  perhaps,  tho  lovliest  of  all 
cele-itial  phen»)mena.  Its  raj  s  sometimes  strike  tho 
earth.  Itoss  and  Parry  wore  admiring  the  extreme 
beauty  of  the  polar  ligh*,  w}»*n  they  uttered  an 
exclamation  of  surpris»5— both  saw  a  bright  ray 
shoot  suddenly  downwards  between  them  and  the 
land,  three  thousand  yards  distant.  It  has  also 
been  perceived  to  produce,  not  only  a  phosphor- 
escent odour,  but  a  crackling  or  a  hissing- sound. 

The  electrical  action  of  tho  Aurora  is  most 
surprising  in  its  effect  upon  the  mariner's 
compass,  especially  when  the  centre  of  thn  Aurora 
arches  coincide  with  the  magnetic  pole.  From  the 
days  of  Plutarch  those  celestial  glories  have  been 
celebrated  in  history : — 

Fierce  fiery  warriors  fight  upon  the  clouds, 
In  ranks  and  squadrons  and  right  form  of  war. 

Sir  Francis  Ronalds,  in  ISIG,  showed  that  elec- 
tricity could  be  used  to  convey  messages  over  long 
distances,  yet  so  littlo  notice  was  taken  by  the 
public  of  his  discovery,  that  Sir  Francis  wrote  he 
was  taking  leave  of  a  science  which  once  afforded 
him  a  favourite  source  of  amusement,  and  of 
bidding  a  cordial  adieu  to  electricity.  At  this  time 
Sir  Humphry  Davy  produced  the  electric  light, 
but  little,  however,  was  known  of  the  new  form 
called  voltaic.  A  few  short  years  and  another 
accidental  discovery  was  made,  which  was  pregnant 
with  the  grandest  sciontiflc  effects  the  world  has 
ever  seen.  Oersted  observed,  in  18*20,  that  a  mag- 
netic needle  was  either  attracted  or  repelled  by  an 
electric  wire,  i.e.,  a  wire  conducting  a  current  of 
voltaic  electricity.  This  crowned  the  science.  Next, 
Amp<!re  found  electric  currents  in  wires  actually 
repelled  and  attracted  each  other.  Thid  led  to  the 
construction  of  galvanomettirs.  Xext,  it  was  dis- 
covered that  every  bar  magnet  is  surrounded  with 
circulating  currents,  and  every  circulating  current, 
especially  in  spirals,  develops  inagnutio  force.  Fur- 
ther, parallel  currents  affect  each  other.  They  act 
and  re-aot,  and  this  property  is  named  induction. 

It  is  just  fifty  ycur>t  ago  that  tho  great  Faraday 
communicated  his  immortal  discoveries  to  the 
Royal  Society— I S31.  Little  did  he  then  recognise 
the  mighty  results  about  to  How  from  these  pro- 
found researches.  He  shows  the  extraordinary 
increase  of  electricity  by  introducing  iron  cores 
into  spirals  of  electric  wire,  and  the  wonderful 
magnetising  powers  of  these  spirals.  The  papers 
are  beaded : — (I)  The  Induction  of  Electric  Cur- 
rents. (2)  Tho  Evolution  of  Electricity  from 
Magnetism.  (3)  A  New  Eluotricdil  Condition  of 
Matter.     (I)  An  An^^o's  Magnetic  Phenomena. 

It  was  Faraday,  above  all  others,  who  made 
jKvttible  the  wondrous  development  of  the  present 
hour.  Faraday  wrote,  **  An  agent  which  u  con- 
ducted by  wires,  and  possesses  the  magnetic 
actions  of  electricity,  and  can  convulse  and  agitate 
tho  limbs  of  a  frog,  and,  finally,  produce  a  spark, 
can  only  bo  electricity."  All  modiines  for  the 
conversion  of  work  into  electricity  are  founded  on 
Faraday  *s  discovery  of  the  induced  current ;  derived 
from  the  relative  motions  of  a  magoet  and  a  coil 
of  wire. 

To  the  labours  of  Mr.  Crookos  we  are  indebted 
for  tho  invention  of  the  most  perfect  method  of 
exhausting  the  air  from  *'  lamps  of  incandescence." 
Swan  and  L^ne  Fox  have  finally  perfected  the 
domestic  lamp. 

So  far,  electricity  of  high,  low,  and  moderate 
tension  has  been  alluded  to.  The  last  century  was 
signalised  by  these  researches.  In  the  present 
time  enormous  advances  have  brought  this  subtle 
power  under  human  control,  not  only  when  pre- 
sent in  huge  quantity,  but  in  a  state  of  very  high 
tension.  We  have  reached  a  new  era  in  electrical 
science.  This  mysterious  agent  i)ormeates  all 
nature  in  various  forms,  degrees,  and  intensities. 
Everywhere  Xh*t  twin  sisters,  electricity  and  mag- 
netism, aro  indissolubly  united  with  oaoh  other. 
Every  ray  of  solar  light  is  enriched  with  the  in- 
scrutable combination.  You  cannot  develop  one 
without  associating  with  it  the  other.  The  great 
discovery  of  the  present  era  is  the  conversion,  by 
mechanical  power,  of  magnetic  into  electric  force. 

At  the  Paris  Exhibition,  Swan,  of  Newcastle, 

appears  justlv  to  carrv  the  palm.    Hundreds  of 

little  lamps,  the  size  of  a  large  egg,  arranged  in 

chandeliers,  moat  pleasantly  light  up  an  admiring 

crowd.    The  lights  are  8(»ft,  mellow,  yet  effective. 

A  touch  on  the  wall  iustuntl^  lowers,  brightens,  or 

extinguishes  the  light.    A  single  lamp,  they  say, 

will  bum  itntiny  wick  000  hours. 

There  aro  aUo  hi i;  globes   tU  to  illumine  a  sea 

I  fog,  which  draw  thoir  brilliance  from  steam  power. 

I  Further:  asiuglocopporwiro,  a  liii.  thick,  conveys 

j  many  a    horsi'-powi-r  of  f.»rri'  in  electric  energy 

again  to  be  «lnvidnp.*d  b}'  proper  manipulation  into 

!  trumennOMs  mechanic  il  pMwcr.     It  is  ihu'«th:it  Sir 

j  ^Viiliciifi  TJjoinsnu  has  ebtiinatt-dtha*  n  onpp.»T  wiro 

j  over    iiiii.   in    thii'kTie-'',  ronld  coiiv«-y   u:iil»»r  iht.- 

,  Atlantic O.M-an  the  m'.M-V.aiiicnl  frir-i"*:  Th«  Xiasr'^'.i 

!  Fulls  in  :in  <  inrt' !«'   'oirn.    :ti.»:nfi   t'l   '-»»  distributed 

'in   th«.'  tdwus  nf    ?]::^i:in'l.    for   i!^h!iiig,   driving 

IlocomotivcH,  mill  a  humiri  d  t-ther  purposes.    Equtil 
in   wonder  is    tho   newly  discovered  system    of 


electric  storage.  Power  either  for  lisht  or  fores 
can  be  sent  b^  a  train  serurely.  It  wul,  doabtltsi, 
be  delivered  m  time  to  houses,  to  be  ooasuBedst 
will  for  domestic  lighting  or  driving  homdiold 
machines.    Still  more  marvelloos  aze  ita  works. 

Dr.  Siemens,  F.R.S-,  applies  it  to  grow  tnit 
and  flowers  at  night.  The  electric  light,  howfw, 
unless  shaded  bv  a  sheet  of  clear  glass,  withm 
instead  of  producing  vegetable  growth.  T^ 
electric  enersy  is  supplied  bja  sma]!  gteam-flnMiw 
driving  an  efeotrio  generator.  The  electrioitT  Vkn 
obtained  during  the  night  is  engaged  in  lurt- 
culture.  By  da^  the  same  energy  is  oacried  1^  t 
small  copper  wire  to  a  great  distance,  and  then 
works  pumps  and  other  machinery.  It  abo  U|^ 
up  Dr.  Siemens'  house  with  many  lamps  of  a  ds- 
liffhtf uUy  mild  effulgence.  Sir  William  Aznstraag 
ilmminatos  his  library,  dining-room,  and  pieCnt* 
gallery  with  74  of  these  lamps  of  Swan,  by  a  nnnr 
conveyed  a  mile  or  more  from  a  tnrblBe.  1  hops 
myself  shortly  to  light  my  own  hooao  with  witsr^ 
power  furnished  by  our  local  waterworks. 


BR.    WERHEB   SXEMEITB   OV 
ELECTEICAL  RAILWAYS. 

THE  following  is  the  sabstance  of  tlsB  ltet«t 
delivered   by    Dr.    Werner    Siemens,    of 
Berlin,  at  the  Congress  of   Telegraph  Enginsoi 
and  Electricians  held  in  Paris.    Ifc  will  be  teen  that 
it  dealt  mainly  with  the  relative  merita  of  magnofeo- 
electrio  and  dynamo  machines.    Dynamo- dectiie 
machines  are  essentially  distingniBhed  from  mag- 
ueto-eledric   machines   by    the  aheenoe   of  nj 
permanent    magnet.     In  machines    based   apoa 
the    employmenc    of    permanent    magnets,  tks 
strength  of  the  electric  current  supplied  by  thi 
machine  depends  upon  the  constant  intensity  of  ths 
ma^vnetic  fields  across  which  the  conductors,  or  ths 
indirect   electro  -  magnets,  are  passed.      In  ths 
dynamo- electric  machines,  on  the  contrary,  ths 
permanent  magnets  of  the  old  magnetic-slsetro 
machines  are  replaced  by  one  or  several  eleebo- 
magnets,  in  which  the  helix  foms  a  portinn  of  tts 
general  current.    The  intensity   of  the  efSoisnt 
magnetic  field  in  the  dynamo- electric  machine  is 
not,  therefore,  continuous,  but  only  a  f nnetion  <rf 
the  intensity  of  the  current  of  whiohitis  itseU  ths 
first  cause.    If  in  such  a  combination  tba  maasii 
together  with  the  resistent  forces,  are  suitably  es- 
tablished, a  minimum  quantity  sf  the  magnetism 
retained  by  the  electro -magnet  will  suffice  to  pro- 
duce in  the  united  conductors  in  this  weak  magnstie 
field  a  current  susceptible  of  increasing  the  msf - 
uetism  of   the  electro- magnet.  ^  The   magnstism 
thus  strengthened,    increases,   in   its  torn,   ths 
inducted  current,  the  one  suceeeding  the  other 
until  an  equilibrium  dependent  upon  the  oonstrae- 
tion  of  the  machine  and  of  the  speed  of  the  rotatory 
movement  is  established.  Magnetism  and  ths  msg- 
netic  field  defined  by  Fiiraday,the  greatinTostigator 
of  induction,  form  therefore  in  the  dynamo-electrie 
machine  only  a  transitory  e£Eect,  or,  if  yon  like,  aa 
intermediate  product  of  the  trsnsformation  of  ths 
mechanical  work  in  the  eleotrio  onirent.    It  is  oa 
this  account  that,  in  describing  at  the  sitting  of  ttie 
Academy  of  Science   at  Berlin  in  Jannaxr,  1867f 
the  dynamo -electrical  principle,  I  proposed  to  eall 
the  machines  based  upon  this  principle  magnst> 
electric-machines,  which  produce  eleetrio  cvmnt 
by  means  of  existing  magnetism.    It  is  evideat 
that  the  dynamo-electric  machines  also  play  ths 
part  of  electro-magnetic  machines,  if  ther  rscsivs 
a  current  from  another  source,  as,   for  instsoss, 
from  another  dynamo  -  electric  machine.    Thst 
is  the  direct  result    produced  by  the  dynamo- 
electric  principle,  which  requires  that  an  elsctro- 
magnetic  maonine,  however  it  may  be  turned  eoa- 
trary   to    its   rotation,    strengthens   the  electric 
current  by  which  it  is  traversed,  that  is  to  say,  it 
constitutes  a  dynamo- electric  machine.    Although 
a   magneto-electric  machine,  oombined  with  s& 
electro-magnetic  machine,  may  agree  perfectly  in 
theory,  so  far  as   regards  the    transmission  of 
energy,  and  more  particularly  eleetrio  loeomotioiii 
yet  in  practice  it  does  not  attain  that  end.    In  ths 
first  place,  the  magnetism  of  the  steel  is  ezessd- 
ingly  feeble  compared  with  that  of  the  electro- 
magnetism,  and  that    involves  magneto-dectiie 
madiines  of  very  large  size  if  the  object  is  to  pro- 
duce strong  currents,  such  as  would  be  nseesisry 
for  locomotion.    The  placing  together  also  of  a 
largo  number  of  steel  magnets  involves  for  a  brief 
period  the  loss  of  a  great  portion  of  their  magnet- 
ism.     Apart  from  this  inconvenience  of  the  mag- 
neto-electric machines,  however,  the  fact  rsmains 
that  inagnctiHm  as  an  operation  of  the  intensity  of 
tho  cm  rent  forms  a  condition  of  extreme  import - 
anco  in  the  application  of  the  electric  current  U 
looiridtion.    If  T'.vo  in«u'hines  of  this  deKriptioQ 
are  pl.ior.'d  to'.'ethiir  m  tho  same  circuit,  and  ons  ox 
the  two  in  inaiie  to  revolve  by  exterior  force  with  s 
I  d>-t«  nninatc   ;;poed,  while  the  other  will  have  a 
viiriaMo  work  to  perform,  the  work  produced  by 
I  this  nerondnry  m:ichine  will,  to  a  groat  extent, 
!  remain  almo3*t  independent  of   the  speed  of  iti 
I  revolution.    It  follows,  therefore,  from  this  that 
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I  CCORDI>-i;  f  M.  L.  Sehulhot.  of  Pant, 
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■51'   ti-9-;     log.    ( 


_Dt.  Opp.':.hoIiii.  of  Bi^rlin,  Don  £oht  Circulu 
3>o.  37,  pvtt  the  lallawinsf  clemeDti  nl 
Sarnird't  om^rt.  i.  ISSI.  T  =  1881.  Sept. 
IS-S39S:  Bt-rlic  mpin  time:  t.^9'8'2G;  ^ 
2-;:--  35'  Si  :   1  113'  iS  31  ;  log.  q  9C9131. 

Tte  t«3  jurmile  li?ctur«s  at  tha  Society  of 
Jilts  ilnrine  tLi-  Cbriftmas  holidnya  will  be  de- 
Urered  bj-Mr.  i'reere,  tlie  subject  being  "Kooent 
"WondeT*  of  El-Ttricity."  A  coarse  of  Cantor 
lermrej  on  ■'  Sinie  of  the  Indartrid  Ueca  of 
^t  fuii-iiiTi.  C^tniyiiuidt"  bjUr.  Tbomita  BoUs, 
'will  be  dilircriNl  before  Cliristmu,  sod  there 
'mill  be  three  i>lbci  couraeB  dniing  tho  seasion. 

Tlie  meeting  to  diecnsB  tbe  Society  of  Arts' 
Fat«nt  fiiU  will  be  beld  on  Not.  30th,  and  on 
mcb  rabseqnciit  cTiinin^  na  may  be  found  con- 
Tmient.  Tbn  nccrataty  will  be  ple«^  to  supply- 
tickets  to  any  peraona  irbo,  iateroeted  in  the 
Cabjeo^  mro  do!  raeiobers  of  the  Society. 

The  lAnacre  profe^sorBbip  at  Oxford,  vnoant 
by  the  death  of  Dr.  Rolloston,  will  henoeforth 
nknown  an  th'^  Lis  acre  professorHhip  of  human 
and  compiralivij  anatomy.  There  arc  four 
«ftndidatefiforlLechair— rIz.,Mr.  H.N.JIoaeley, 
lt.A.,  r.E.8. ;  Mr-  J.  D.  Cimoinwham, 
T.H,S.E. ;  Mr.  V.  Hatohett  Jaokaon,  U.A., 
iF.L.S.,  deDQUttrator  of  anatomy  in  Oxford 
"duvenity  Ua^eum :  and  Dr.  R.  L.Anderson, 
denonstiator  of  anatomy,  Quean's  College, 
3elfut,  Tlio  prof L'SBor  will  receive  from  Uerton 
College  B  sttpjnd  of  £700,  in  addition  to  the 
eraolnment  of  Iiia  fellowship,  to  which  will  be 
attached  a  liiod  annual  stipend  of  £200  olcar  of 
Income-tax.  Probablj'  some  othc: 
be  bent  in,  but  at  time  of  initiug  only  thuM 
nenlioneJ  vote  known. 

At  the  openii'.f;  meeting  foe  the  session  of  the 
Sirmingham  rhii^iophical  Society,  a  report  was 
read  from  Dr.  Gore,  in  which  he  atated  that 
ftiucD  he  bad  b;en  introated  with  grants  fiom  tbe 
Binningham  Endowment  of  ludearcb  Fund, 
he  had  made,  pact  ly  with  tbe  aid  of  Clioso  grants, 
the  fLtUowing  reuoarchaa  in  phytdoa  and 
chemistry,  whi^.h  had  been  commanicatcd  to 
the  RiyalSoriety, anapablishcd,  as  follows:^ 
Thvmo- elect rJF?  bebavioor  of  squeooa  solutions 
with  platinam  electrod's;  influeii<.«  of  Voltaic 
currmts  on  the  diSuHiou  of  liquids;  experiments 
cii  electric  usm'ii'/ :  phenomeDa  of  tho  ca]iiUary 
•lectraseijpn  ;  elf  triJ:  cnmnta  caused  by  liquid 
diflodioD  of  osmoK:  influonce  of  voltaio  cur- 
rents on  difFu.-iou  'jf  liquids ;  and  phenomena 
ipillaiy  el    ■  ■.-.,. 

c  _  ..uhmit  to  I 

original 

The  first  lecture  of  the  t^asion  at  tbe  Midland 
lutitnto,  Birmiagham,  wm  delivered  last  week 
by  Dr.  H.  S.  B»I1,  A«ronomerHoyal  for  Ireland, 
on  a  "Olimp-^iTbrongbthe Corridors ofTimo." 
The  mbject  is  one  that  has  recently  engaged 
come  attention  in  our  colunmi.  In  tbe  coiuae 
of  his  lemarkr  the  lecturer  said  :  While  the  day 
was  gnduall/  k-ngtbening  through  tho  moon's 
■ctlon  on  the  tide)',  tbe  earth  reacted  on  the 
mouD.  and  drove  it  farther  and  farther  away. 
The  circle  desizribed  by  the  moon  was,  tberotore, 
gradually  in^^reaaing',  and  thus  the  day  was 
^tting  uns'cr  and  louf^cr  as  the  moon  was  re- 
<ieding  farther  and  faither.  If  they  looked  back 
to  eariier  periojn,  the  moon  must,  therefore, 
have  beon  olmer  and  closer  to  the  earth.  The 
iarther  tboy  went  back,  and  at  one  epoch, 
-which  bo  put  at  about  50,000,000  of  years,  the 
moon  must  bave  been  very  close  to  the  earth, 
and  then  tlie  day,  instead  of  being  2i  hours, 
would  only  be  tlitee  hours  long.  Tbe  closarthe 
moon  was  to  the  earth  the  more  quickly  it  re- 
TolT«d:  and.lDoUDgbBcktothatremoteporiod, 
they  bad  the  extraordinary  state  of  things  in 
whiob  the  earth  was  spinning  roimd  once  in 
every  three  hours,  and  tbe  moon  rotating  once 
in  rJu'ee  bouts  alnri.  At  that  time  the  earth  was 
really  a  mass  of  Hemi-mollen  matter,  and  it  tho 
oceans  wer«  there  at  all,  they  were  snipended 
Jin  rmpoar  roand  it.  Ke  showed  that  the  nearer 
ttemooa  to  th-;  e*rt6  the  greater  mw  the  rise 


of  tho  tide ;  and  he  calculated  that,  when  the 
moon  was  so  near  t«  the  earth,  the  tides  must 
have  been  216  times  as  great  as  at  the  present 
time.  Rising  210  feet  high,  the  tides  would  have 
waahed  orer  the  whole  of  England. 

Tho  Qrosham  Lecturea  on  Astronomy  will  be 
delivered  by  the  Rev.  E.  Lodger  next  weak  on 
the  evenings  of  tbe   7tb,   gth,    lOtb,  and  Uth 

The  recent  stormy  weather  has  put  a  stop 
Mr.  Wragge'e  meteorological  obscrvatiotiB  i 
Ben  Nevis,  the  but  at  tha  summit  having  been 
rendered  quite  untennn table.  It  ia  suggecled 
tbat  the  meteoroloKi'"-!  stntiou^,  e«pecia11y  tho^e 
so  elevated  as  tbe  Ben,  should  be  conneoted  with 
tbe  bead  ofiice  in  London  by  subterra 
cables. 

Tho  American  eleeirie  light  companies, 
the  exception  of  Ediaon's,  have  agreed  to  form 
an  association,  the  holders  of  tbe  Grumme  patents 
having  succeeded  in  convinciu);  tbem  tbat  it 
would  be  mutually  advantageou!^,  as  the 
majority  of  tbe  macbinea  were  merely  raodifioa- 
tions  of  Gramme's.  Tlie  Siemens  machine  is 
however,  open  to  all.  at  through  some  error  thi 
patent  bas  been  lost  in  tbe  United  States. 

Tbo  Besuniont  compressed-air  motor  is  at  last 
about  to  bo  put  upon  the  Xorth  Metropolitan 
Tramways  for   an     extended   trial    in    a~'~~~' 

According  to   "A  Brazilian"  writing  in 

\i.icf,  permanganate  of  potash,  bypodermioaUy 

injected,  is  an  antidote  lo  snake-poison.  It  may 

mumbered  that  in  Sir  J.  Fayrer's  eiperi- 

s  in  India,  permanganate  of  potash,  like  the 

other  suggested  and  tried  antidotes,  waa  found 

useless. 


'ove,  in  orderto  make furtber invostintions 
respecting  Franklin's  oipedition.  Peter  Baj-ne, 
who  formed  one  of  Hall's  party,  n-ill  accompany 
tbe  expedition,  and  undertake  a  long  sledge 
journey  iu   the  north   weat  of  King  'William's 

Native  strontiauite,  wbieb  contains  about  DO 
per  cent,  of  pure  carbonate  of  slrontian,  is  now 
largely  used  in  sugar  refineries,  the  mines  in 
Westphalia  yielding  many  thousands  of  tons  per 
annum.  The  strontian  is  used  to  extract  tho 
saccliarfilei,  with  which  it  oombines  in  tbo  pro- 
portion of  1  to  3. 

The  limiting  depth  to  which  light  penetrates 

etrea  (or  Lake  Lcman,  by  Prof.  Forel,  who 
used  albuminised  paper  in  bia  expeiiroents.  M. 
Asper  has  recently  made  similar  eipcriments  on 
tbe  Lake  of  Zurich  by  a  slightly  different 
method.  He  used  the  photograpliic  platea 
Ki^sAini'ih'\,i,ii  iilcu  \  ( more  senbitive  than  albumin - 
L>ed  paper,,  and  immersed  tbem  during  the 
night  of  Auf .  3,  to  depths  of  40,  60,  GO,  70,  SO, 
■  50  metrus.  They  were  brought  up  after 
ining  twenty'four  hours  in  tho  water,  and 
treated  with  oxalate  of  iron.  All  the  plates, 
u-itfaout  exception,  were  distinctly  affected  by 
tbe  light.  Thus  the  themical  rays  penetrate  in 
'sar  water  to  at  least  90  metres  depth. 
Animal  life  io  the  Sahara  bas  various  iatere.tt- 
g  features,  among  which,  tbe  adaptation  of 
tours  is  specially  notable.  The  general  colour 
of  tbe  ground  i^,  of  eouxae,  that  of  sand,  and  the 
'  r,  grC7'''i''^"")'^  vegetation,  away  from 
,  is hl'dly noticed,  beingcovered  wiusand. 
Now  (according  to  il.  Vofit),  one  is  struck,  on 
eominij:  from  the  coast,  with  the  absence  of  all 
bright"  colours,  red,  green,  and  blue,  in  the 
atumala  of  the  desert.  With  few  exceptions, 
their  hue  approaches  that  of  the  ground ;  tbe 
adaptation  is  m<iil  remarkable  in  birds,  reptiles, 
trrassboppers,  i-c.  Black  and  white  ciiat  in 
some  auimals — .,7..  the  male  ostrich,  wliicb  do 
not  fear  enemies  ;  the  female  and  young  have 
protection  iu  their  dappled,  browuisb  coat. 
;  is  a  single  exception  among  insects — 
the  Coleopt«ra  are  nearly  all  black.  How  is 
this  to  be  explained  f  M.  Vogt  tays  that  tliese 
insects  have  a  di-^agreeahle  smell,  and  that  all 
of  tbem,  when  in  presence  of  danger,  feign 
death.  In  that  cuotracted  state,  they  are 
LStly  like  the  excrements  of  gazelles,  goats, 
and  sheep.  Tbi!>.  with  their  odour,  is  thought 
to  affold  them  eufficient  protection.  Again,  a 
number  of  animals,  chiefly  fliih,  but  also  crabs, 
larvB3  of  insects,  &e,,  are  brought  to  tbe  snrfacc 
by  the  water  dI  ATW^m-wolia.    lft.'Vo^\nck«4 


in  vain  for  any  of  tbe   usual   .       . 

terranean  eraatures  in  thaae  (blindaeai,  ^),r, 
indeed,  any  diffarenoe  from  BMoiea  in  nitfiet 
waters.  Thisiieccplaioed  by  the  faet  thai  Oa 
animals  have  only  a  temporaij  sojourn  i* 
ground  ;  they  pass  down  with  the  rtreanu 
partly  disappear  for  a  time,  in  tnnneU  j 
ground,  called  "  bahrs "  by  the  Arabs, 
artesian  walla  are  tlrtiSoinl  "bahrS,"  i 
allow  of  their  return  to  the  Maifaoe. 

Aspnrogin  is  known  to  be  an  optically  i 

substanue,  and  it  was  foand  by  H.  Paiteii  

in  alkaline  aolntlona  it  rotated  the  til«M  t 
pidarivatiou  to  the  left,  in  aoitU  totMii^ 
Herr  Becker  haa  lately  described  to  the  Bak 
Chemical  Society  eipcnmenta  made  in  octeli 
determine  the  influence  of  difiarent  qnsnliiiMri 
alkalies  and  acid*.  He  used  colntiona  of  mIl 
and  of  hydrooblorio,  enlpburic,  and  aoeticMit 
Tl)^  last  acts  much  more  weakly 
power  than  mineral  acids,  nod  it  is  intetestiub 
note  that,  with  gradual  inoreasc  of  theaoU^ 
zero,  a  reversal  occurs.  The  speciGi 
wbicbinpure|aqneouseolutioD  (t :  300. 
is  about  6°  to  tbe  left,  ^radnally  c 
and  with  lOmolaonleaof  uoiii,  the  aolivi^wU^ 
disappears.  Proceeding  further,  thet«  ii  » 
creasing  rotation  to  the  right. 

M.  Jovis,  anaeronautwellknowninFfUMk 
his  perilous  asoenta  over  the  Ueditenon 
made  a  night  ascent  lately  (Oct.  8th),  AobSbI 
Qnentin,   starting  about   8  p."        """  •-'— 

rose  rapidly,  and  soon  onootmt, — ., 

frost.  It  became  covert  irith  hoar  fri»l,til. 
the  provisions  were  froren.  Several  ti 
Jovi^i  observed  tho  curious  efleot  of  the  b 
shadow  of  the  balloon  on  tbe  olouds.  A 
ailrcry-pale  aureole  surrounded  the  sla^^ 
and,  in  descending  to  the  earth  thioul  ■i(f^^ 
he  remarked  that  the  shadow  was  beidenf  jIN'' 
a  remarkable  ttiple  auruole.  The  diMMH 
elt'ected  at  Gaurin,  near  Toumay,  at  lUlfK 

In  the  French  Department  dn  Nocd, 
nearly  circular  piece  of  water,  called  Hi  III 

been  a  place  of  pilgrimage,  a*  ia  wikua 
numerous  Roman  and  GaUo-BoDH  _. 
found  in  the  mud,  with  statuettes  aaddAnii 
pottery.  M.  Daubrfe  haa  observed, thrttt^ 
the  water  is  cold,  i.«.,  of  ordiaaiy  liwpirtat 
many  of  tho  bronze  coins  have  t«ca[inli^V 
altered.  They  are  partly  or  wholly  ««■ 
sulphide  bslonginK  to  that  mi^  * 
chslkoaine  which  Breithaupt  nimid  <^^ 
They  resemble  in  aspect,  the  BoausmlMl^ 

■"      '         i-lea-Bains,  butthereiiiolk" 
spring,  as  in  that  ease,  and  one  may  ■^'JJ   U.  - 
there  has  been  none  since  subnucaoi  ■■    ^  j.  ; 
ooins,   for  tho  antphido  enveloping  '^S   '  -■-" 
has  also  incrusted  nomenmi  fraah-wiWB*    e- , 
quite  ainular  to  those  now  met  with  in  tta|»jc- 

known  that  tho  workmea  iaih* 
Qutbard  tunnel  have  been  iargoly '•l>J'<'*| 
painful  diseise,  arising  from  ptesencs  of  l** 
parasitic  worm  in  the  intestinea,  .^'jfl 
published  memoir,  Dr.  Bugnion  gi'*'™.^ 
mation  about  this  diporder.  ThenW'*'!! 
{Aulylattoma  diiodfwxlit)  was  firrt  di»'«'J 
Milauinl838;  ithas  been  met  with  ia'«J'2 
ofltaly;  iseitpemelj  abundanlinBglKjT^t-i  ■  ■ 
iias  also  beon  found  iu  Abyninia,  ""i#l£;" 
Sunda  Isles,  Bia  de  Janeiro,  Caym*^  ^^y^'' 
Antilles.    In  tha  intestines  of  tha  *^^^Vi'' 

orkmsn  who  died  of  the  disetae  W  ^/^  1^ 
Hospital),  more  tbao  1,500  iodivi^'^^^* V 
,        -, ^-t^^ 

muit  be  compromised  is  strikingly  ^^'^  '^  »^ 
the  fact,  stated  by  M.  Bjiiolo,  lb  ^^^^♦•S 
eggs  of  AnhT/laitoma  in  the  stoils  of  _g^^Pv.^ 
be  examined,  without  exoeption.  '"— ^  isA^, 
has  pradi^oQS  fecondity.  Happily 
not  developed  in  the  person  who  bar 

the  development  begins  in  thee 

moist  earth,  and  gains  admission 
with  unwholesome  water.  Dr.  D^*^ ' 
cates  minutely  thesyDiptomaotthev 
the  resolti  of  various  treatment  of  iW^ 
A  recent  chemical  examination  o^V"^ 
otl  organ  of  the  torpedo,  by  Herr  '^ 
Naples  Zoological  Station,  yidds  fli*=»^ 
during  lite,  the  organ  ie  (or  the  w^"-*" 
tjnotly  alkaline,  seldom  nmitnt,  ^^ 
average,  8" 
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•  liTMxviBg  tbaa  bjentUa^  ■ 


ftlmdr  wiittsn  for  your  oolanmi.    n»t  I  tnaj 


"  pertset,  bwauM  ons  Muotl;  likM  to 
u  ■  aaii  H>  hamui  ikill ;  but  it  m>j  ba  Mfalf 
•■Id  that  uijoDS  who  Mti  himialf  to  piodoM 
Mtw  work,  will  luiTe  »  vnj  hud  nut 
to  end.  Ht.  CoQiun  ii  a  jomar,  wbioet- 
naiat,  and  wood-ttmiii  b;  tiads.  Hii  woibhop 
II  ritllMtd  vp  a  Danowpuwgs,  hi  onaof  the  lead- 
ing lUeaii  M  Think,  and  ti  lo  ohokad  sp  with 
wSod,  and  a  miaoallaneoiu  ooUsotion  of  Uiinp  in 
ganend,  that  it  ii  with  diffloultr  one  Bin  mors 
ftbont  in  ft  ICr.  Coulton  ii  at  all  timM  willing  t« 
ibow  hii  latbai  and  ipcoiinani  ot  wod  to  t£oae 
whosNintnMttd  in  (oohmattan;  bntitanjons 
omola  to  lee  a  hnndnd-gtunea  latha  b;  Holtxap- 
ffdiwith  appliaDaai  oottingaimnoh  again,  he  will 

'■-  " ^'-1.     Th<n    am  two  iathci  in  the 

w  of  whkhan  apprsntioa  ia  alwqr* 
'  n  of  which  Mr.  Ooolaon 

_  _  . j»e  latha*  are  employad 

I  nKoniiw  till  nfght  in  the  piodnotion  01  oatt- 
miMl-hnbe,  lable<l^  piimp-ai)akan,and  a  thon- 
Mnd  otlMT  tiollat  artialw.  Uf.  OoqIboh'i  lathe 
foimirlT  hdansad  to  liii  graadfathar,  and  wai  at 
Ungth  ditcarded  bv  him  a*  won  out.  Hii  aon, 
hoimar,  tMEoed  it  from  ohlivion,  and  oontinoed 
to  nie  it  as  long  as  he  lived.  The  lathe  haa  KUn. 
oenbM,  tette  on  a  long  wooden  bed,  and  hai  a 
haanflj-wheel  which  mill  on  friction -wheeli,  and 
i«  fitted  with  a  flat  leather  belt  mnniag  on  iti  cir- 
emnfennoe.  Th«ra  ia  conieqneiitl]r  only  one  ipaed . 
^Dm  mandril  ii  a  itiaight  one,  aad  rattlee  in  iti 
•oUm;  with  age  and  taach  oiage.  The  poppet-head 
MntM-point  II 10  WDTD,  that  it  hai  aliniMt  cea«ed 
to  be  a  point  at  b]I.  On  this  Uths  then,  andwith  the 

1 — >  ...jp  ^f  ^u  g^^  ohuok,  Mr.  C 

ily  oart-wheel  bubi,  but 


readen  hare  had  udtonn 
I  gave  of  lilvering  filMa 


and  orar  the  olhai  ol 


that  w  many  of  your 
nceeM  wlUi  the  method 


howerm,  that  Mi.  Holmei  (letter  193S0}  hai  failed. 
I  think  I  oan  poinbly  let  him  ri^t.  Fint,  aa  to 
the  potaiM.  I  have  tonnd  by  piaatisal  woiking, 
and  Hr.  Qeo.  Olaik,  of  Alvan  Claik  and  Soni, 
flndi  Uie  lame,  Tii.,  that  the  amonnt  of  potaih  ii 
not  an  eewnttal  element  of  inceeM,  lot  a  laa  gnan- 
titj  oan  be  nied.  ••  can  alio  ai  mnch  u  donble  the 
anantitf .  I  find  eqoal  qnaotitiel  world  nicely. 
When  adding  the  ammonia,  a/t^  waning  the  bUtct 
•Ad  potaaa,  nnuliiiut  than  will  Temain  nma 
floating  particlH  ol  oxide  ;  but  naTOr  mind  them  if 
the  lolation  i>  fairly  elear.  Now  add  the  ailver 
■(dntion,  which  hai  been  held  in  leierre'  until 
a  daoided  yellowiih- brown  colaor  ii  obtained ; 
add  here  I  would  add  the  italLM,  aa  I  did  before, 
never  Hudirlaki  lo  litcir  Killiout  t/iu  eohiir,  tot 
then  yon  ate  ante  that  ;oa  hasi  anrzau  ofiUeer 
oxidt,  and  no  txctit  ot  ammonia,  two  of  the  moat 
anantlal  dementi  in  Ketting  a  bright,  hard,  and 
think  film  of  nlrer.  The  aolntioa  may  now  be 
flltwed,  eipecially  it  there  u  bdt  tadinent.  When 
the  redneing  aiiant  i*  ponied  in,  the  aolntion 
change*  to  a  red^ah-brown,  and  then  Uaok,  In  leu 
tban  a  ninnte ;  and.  if  the  aolntioiii  are  too  warm, 
a  difficnlt  matter  to  gat  the  bIbm  in  quick 
,    I   ihoJd   think   Ifr. 

_, iTing  an  azeeaa  ot  ailTer, 

aa  one  ii  apt  to  drop  in  too  mucb  ammonia  when  he 
aaea  fioating  oxide  ondinolTed.    To  give  on  ' ' 


rrc.s  r 


enongh. 


hold  a  pint  or  mon.  Tha  (ttdi  la  Ml«  Miad 
aad  mixed  with  the  beennx  In  kumIIhi  Tiwd.iad 
than  itnfnad  into  tUe  Teead,  when  it  «■  It 
melted  anv  time  it  i*  wasted  by  lettinia  bW- 
lamp  nndar  the  botloin.  A  flat  cnrtad^undhfi, 
madaof  tin.  by  lln.  iron,  U  aeoiiTely  fii*Mrite 
A,  and  hai  at  iti  np|Mr  end  two  hole*  for  mamt 
it  fait  to  any  oonvenimt  pUes,  preferably  oiw  > 
table,  ao  that  in  makingthe  pDlieher  the Ut ■■ 
nuT  reat  on  the  table.  The  Talra  at  the  anddOi 
apoutCIhava  drawn  half  eixa  at  Fig.  1.  Bi 
really  an  old  -  laabioned  treacle  qiieket  n 
miniature.  A  oopper'plate  D  ia  btaaad  Onto  lli 
end  of  the  apont  C,  in  one  end  of  which  th*  helaf 
ii  made,  and  on  the  other  the  guide  O  iibAai 
Thia  giuda  ii  far  the  pntpoa*  cf  holdiBS  the  pi* 
H,  wQch  acta  a«  the  Talve,  oloae  ap  to  the  pbbD. 
The  plate  B  ia  rireted  Iaoa«ly  to  C  at  F.  Tk 
-       ■'^ -'       heat    baa^ 


The  plate  B  la  rireted  Iaoa«ly 

handle  la  of   wood  to  keep  th< 

a.  It  iawell  to  let  the  end  ui  uic  >l>ulllf»- 
l  front  of  the  plate  D,  any  1 -32nd  of  lamL 
the  Talve-plate  H  will  lie  cloaa  and  prent 
ig.  The  apont  C  can  La  made  anyleait 
ible,    '- ^■--  " '    "--'  "  -"'- 


practice  it  ia  well  to  hare  it  midib 
that  Uie  apirit-lamp  can  remain  tmdir  vUt 
making  a  polMier. 

Wub  1  am  Iving  00  the  poliaber,  I  eluta 
nloohol-lamp  nnder  the  reiMd,  and  get  t&a  piU 

Site  hot.  nie  inm  tool  on  which  thepitcbbb 
placed  ia  kid  oflintoiqnaHa  with  a  Iea4-{ied. 
and  gentlr  warmed.  It  the  grinding- toel  awd 
for  the  pouahor,  the  pitch  oan  be  dropped  aa  lb 
aqoare*  without  the  tronble  ot  laying  it  off-  Wta 
I  am  ready,  I  run  the  fiame  ot  the  larap  alcog  b 
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of  how  t  have  aucceeded  with  thiaproceaa,  I  would 
J  that  Frof.  8.  P.  Idngley  recently  aakad  me  to 
_jW  three  Eelioitat  mirror*  tor  him,  oneal^., 
the  other  two  Tin.  diameter.  Ha  wanted  theia  lo 
briEht  from  the  bath  aa  to  need  no  polidiiu^with  the 

ii  after 


brightfj 
paJ^ub 


micfoacapie  acratcbet  aach  aa  may  be  a 

Kliihing  with  the  pad.  Thefilmi  camaou.imuu- 
1  andbright,  though  not  ao  black  aa  they  can  be 
nuideby  tetoaobing.  I  hare  only  tbia  to  add, 
that  the  nneipariencad  bad  bett«r  take  rather 
more,  even  double  the  quantitiei  siTeD  In  my 
formola.  "J.  C.  L."  and  Mr.  BbU  (fettera  19262 
and  19ZG3)  have  cleared  up  Mr.  Baldwin'i  eky,  and 
he  ahould  have  no  difficulty  in  following  their  di- 
"    BaU'amethod  of  tmlng  np  the  edge 


ominental  work.    I  have  often  bad  the  privilegL 

iiT**aiin.liiiiiiit  ■iiiV.iiiiil  il J  ill  I nl  mj  liinHiiii 

leader*  to  kaow  that  I  hara  been  unable  to  Icam 
from  him  any  apecial  tecrat  in  conneotion  with 
wood-tnnine,  or  to  detect  any  royal  rood  to  the 
attainment  ot  thia  taadaating  art,  (or  the  umple 
raaaon  that  neither  eiitts.  What  I  have  noticed 
ia  loon  toid.  Mr.  Coulion  alwaja  warka  with 
■haiptoola.  The  laoment  a  tool  hia  loit  ita  flna 
edge  down  it  goes  to  the  oilstone.  Alao  ha  ia  never 
In  a  hurry,  but  worka  with  the  utmoat  deliberation. 


plicated  lathe  will  pay  Mr.  Conlaon  a  visit,  ha 
will,  it  ia  to  be  hoped,  retam  home  a  vriaer  man, 
and  will  have  learned  that  an  expensive  lathe  is 
mot  eaaential  to  the  prodnetiaa  ot  the  highest  claaa 
of  work,  but  that  tbe  chief  requiaitea  are  an 
ie  eye,  a  steady  band,  a  abarp  tool,  delibera- 

"' ^'"    """*  — Latent  practice. 

A  Obtuitrjr  Paraon. 


BKASEBAB'a  SILVBBINa  FBOOSSS. 

[19370.]— I  osvtahtlt  owe  a  contribntioD  to  thi 


c4  a  glm  is  nearly  the  si 
copper  atrip  instead  of  tii 


y  lu 


Jhad., 

I  ma  phtied   to  mj,  paraunal   oorr^^ioidsntl 
Oivtfgh  ma  bbvdaetloa  mmda  by  the  Icttan  I  have 


copper  atrip  inatead  of  tin.  Whon  the  speculum  ia 
one  oi  true  much,  I  chuck  it  and  turn  it  oS  with  a 
"  carbon  diamond  "  tool,  as  I  also  do  the  face  of 
elais,  to  approximate  currBture.  This  can  only  be 
done  well  in  a  sUds-reat,  and,  even  then,  car<- 
must  be  uaad  to  keep  from  splitting  oil  tho  edge 
but  it  is  a  very  eipeditiooi  way  of  doing 
the  work.  Permit  ma  here  to  offer,  tor  the 
frea  uae  of  "  all  whom  it  may  ccncem," 
my  method  of  making  poliahins  tools  for  poliahing 
teniea  aud  specula.  Of  alt  things  in  the 
manlpalatioQ  of  an  optical  aurtaco,  making  the 
poliahing-tool  according  to  the  "  atereotyped " 
mathoda,  was  to  mo  the  wr-'--'  — '  ~— '  "'"'■ 


uid  moat  unda 


tbe  tool  over  with  pitch  and  then  cutting  or  sawing 
out  the  groovea,  at  best,  dirty  end  uncertain.  As 
for  the  marits  of  my  method,  I  shall  leave  the  de- 
cision in  the  hands  nf  those  who,  I  hope,  will  try 
it.  Firat  of  ill,  aa  to  the  material  tor  poliBhiiig.  I 
nse  only  the  block  coal-tar  pitch  ao  much  used  in 
thia  country  (or  rooBnR  purposes,  and  I  have  nc 
doubt  it  ia  plentiful  m  Eualaud.  About  '05  of  its 
weight  of  beeawax  is  melted  with  it.  Without 
iny  palling  or  any  other  manipulation  than  melt- 
ing, it  ia  ready  for  uae.  Iia  ehief  advantacea  an 
toiigtmea  and  good  poliihing  qoalitiea.  There  it 
no  BpHtting  off  to  annoy  yon,  and  it  onta  like  aoft 
rubber  when  yon  desire  to  change  the  ain  ot  any 
of  the  pollibing  apota.  Alvan  Clark  and  Sons 
ueltexdurively.  To  make  the  polisher  I  fint 
ban  a  ooppct  TcudmaOeUke  A,mc.  \.  TUami^ 


Now, 
ol  in  my  left  hAnd,  I  rai**  the  |i» 
drop  of  pitch  lall  ouaa^uut,^ 

DOthar,  and  so  on,  until  thelBCli 

flniahed,  whieh  will  be  in /di  lAantin  mihUUiti 
a  I2in.  mirror.  Objection  ma;  hara  be  raiaad  M 
it  will  be  difficnlt  to  mak*  the  apota  the  samiM- 
"  ^t  differeneei  in  the  aiie  ate  n«t  detrimiatilli 
t^olMa  anrfaoee  it  thqr  ue  wall  diaMbatal«i« 
pc^jdiar ;  but  a  little  praeUca  aoon  odhaW 
w  make  ncaily  evMy  drop  tha  •ame  lite,  aad  if 
difEarsDoai  wmj  be  ooneoted  with  a  potfa 
after  the  totd  baa  baMi  gently  praaad  on  tbe  I 
lum  (pravionaly  w«U  watted]  to  give  th«  ^-^ 
form  to  the  tool.  ItahonU  thenbacocdalkMi 
before  ndng,  aa  whan  the  bun  la  wnim  tkaq* 
are  apt  to  aptead  too  mneh.  The  pitch  itidf  aV 
than  be  gently  warmed  wbtm  the  woAiaew 
nwioad.  llie  Ampt  of  the  poUahsr  it  UfceHt'  *■ ' 
flndthefoUawinaadTantagaa  of  thii — *'-' — - 
-  ii   bdnff   toiuli,  will  n..  ., 

e  aplendid;  if  if\ 


jwina  adw 

Fint,  the  pitch  Mag  tongb,  will  not  sabta 
SeomdiU*  keeping  qnaUtka  an  aplendid;  if^c 
deem,  they  oen belaid aaide and  luedayMrafiat 
warda.    Tbiid,  the  apoti  hains  tiieulMrtbaiia 


0  shup  comer*  to  break  off . 
nUihing  rouge,  it  eiTea  a  fine 


•S. 


pollahing  rouge,  it  giTca  a  One  bhMk  poQA.  —  . 
iram  the  nature  of  the  matezial,  then*  «l  Or 
apota  oan  readily  he  altered  ij  mitting  wUhoat  m 
danger  of  breaking,  a*  in  the  recin  poliiteii.  i>L 
On^y,  the  ease,  qaickncas,  and  daanlinaai  nii 
wM(£itcanbeiaa<le.  The  whole  apparatiitia 
be  made  by  any  tin  ot  copperanuth  for,  aay.  m 
ahilling*,  and  once  made,  will  lait  indefoitdi. 
The  jal^  should  be  bnued,  not  lolderad. 

The  pitoh  can  be  remelted  at  any  ttma  kj  m 
alcohol  lamp;  alwayi  remembering  to  kawlk 
pitch  in  Oie  apont  q^aita  hot  by  innning  Oa  Saw 
along  it  occailaiiallj.  Now,  dew  Eutor.  I  M 
Bjhamed  ^  thii  lengthy  letter,  bnt  I  htntttiio' 
otpiaetiaalaie  to  my  f«llow>worker*,  •uelstovU 
not  have  apent  ao  much  ot  my  own  T«lBBU>l>a> 
to  write  it.  Ihave  joat  retonied  troma|iluBit 
viiit  to  Harvard  ObeerTatoTT,  ud  Alraa  CM* 
great  optical  worka,  and  I  wiU,  wUh  y*ni  tialW 
uimrn^  tell Tontraadaraeome item* of  ntMB 
laawthwe.  laa.  A.  BnChear. 

Pih*bnri,P«ai*.,TTAA.  ,„    -j, 

[Connat  moat  wHlinsly  aaeotded.  AH  BtOm 
readen  wiUbagUd  toliaaE  ■gmtWagalMJ  *t 
widcahop  of  th*  great  AnMloannytMM     M 


Nov.  4, 1881. 
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nroiAN  aAUiWAT  psobiiBii. 

[193710— The  cBntre  lino  of  the  Eart  ladian 
'  ulmy,  in  Seagal,  was  aaaillj  Bet  oat  b«tota  any 
uutd  plus  could  b«  Quide  ;  oa  one  oeoaiioii  a,  long 
aoTTe  liad  bMn  ist  out,  n  ttake  beinn  driven  at 
etvrr  lOOIt.,  and  a  tall  poat  erected  ererj 
l.DOOft,  Tbe  sasietant  irho  let  out  thii  carve 
IiaTiog  gone  an  leave,  and  no  record  haling  been 
left  thoKing  the  radina,  I  -rant  oat  with  a 
Hieodolits,  chammen.  Ice,  to  aieertnin  what  the 
radioB  irai.  I  fouod,  hawerer,  that  owing  to 
floods,  I  coald  not  ^t  within  abont  half  a  mile  of 
th«  Cnrve,  and  nothing  was  riaible  but  the  tops  of 
the  long  polea  at  every  I,OUOIt.,  and  they  were 
oaJy  viaible  from  one  pDiat,  A,  owing  to  treea,  4:e., 
inlmvenjng.  The  curve,  we  knew,  wai  of  one 
imdina  thioughaal.  but  nothing  more  was  known. 

At  the  point  A  I  placed  the  theodolite,  and  aa  I 


Lat    oa        .. 

Haygheman    eyepieoa.     Tbe    aniieied   diagram 

wiUihowiW action.   Let B A.apenailtiansinittad 

by  an  aohmmatiD  objaet-glaai,  converge   to   the 

point  A.  By  the  eonTorgeaoiea  ol  Buooeaiive  pendJa. 

rvod  image,  AC,  i>  formed  convex towarda  the 

ens.     BdC  bv  the  refcaetion  of  the  tield-leiia 

curvBlute  of  thi'a  inage  '»  reversed— that  ia, 

made  concave  towards  theejeloni,  and  bthua 

proper  form  for  beinK  trauimitted  diitinctly  to 

the  eye.    But  there  aro  other  eftacta  produced  by 

"     fiBid-Uaa.    The  vaiioua  penoila  are  brought  " 


A    . 


oonid  eae  the  poata  at  B  C  and  D,  I  read  the  luelei 
BACandCAD,  The  length  of  the  line  A B  was 
■lao  tonnd  by  trigonometiy. 

Tbe  diatonce  from  B  to  C  (meaauriog  round  the 
curve)  WBB  known,  aa  it  contained  two  intBmlB 
between  the  poata,  each  interval  being  l.OOOft., 
and  in  the  aame  way  the  diatance  C  D  was  known, 
aa  it  wBs  aeen  to  contain  three  intervala,  or  3,000tt. 
I  require  to  Bnd  the  radiua  of  the  drcU  from  these 
data. 

Thi*  problem  con  be  aolved  by  a  tentative  pro- 
ee*a  by  plotting  the  angles,  then  catling  trial 
enrves  out  of  paper,  marking  the  dietanoeson  the^e 
to  any  acale,  and  finding  where  the  pointi  B,  C. 
and  D  will  coincide  with  the  linea  containing  tbe 
aiules.  The  radiuB  of  the  curve  which  BatisQei 
tbiii  Dondition  will  be  the  oorrect  radiua.  but  1 
would  like  to  see  il  thiaoan  be  done  mathemati- 
cally. St.I.O.B. 

DOUBLE  OBTBCT-QLASSBa. 

[19372,]— The  queBtion  aaked  by"QuBry"  in 
(lo(ffi2],  admits  of  a  very  abort  answer :  but  aa  the 
Bubject  ia  rather  interesting  to  many  reodera,  I 
tmaC  you  will  be  able  to  grant  me  fpace  for  a  tew 
rema»s  in  eiteuaion  of  my  reply. 

The  partial  achromatism  ot  the  Hayghenian  eye- 
piece i>  an  eHect  ariBiag  from  the  circamBtance 
that  the  retracted  imaga  produced  by  theobject- 
glaaafalls  batweon  the  combined  lenica.  If  thia 
were  not  ao,  the  combination  ot  convei  glasaea 
could  have  do  power  iu  combining  chiooiadaed 
Ugbt.  In  general  case*  ot  rofraetiou,  it  is  necea- 
•aiy  that  one  of  the  ienees  shall  be  concave,  in 
Older  that  the  diapersionB  may  be  in  oppoaite  direc- 
tions. Acbromatiam  ia  bntattoined  when  the  cor- 
reetiou  is  prodoced  by  two  lenaea  in  contact,  iur  it 
touatbe  rememberedthat  the  effect  of  theooncovelBQB 
iato  moke  the  directiona  of  all  the  coloured  rays 
parallel,  not  to  combine  them  in  odb  point ;  ao  that 
tbe  lesa  separated  the  rays  are  allowed  to  becomi 
tlie  mote  perfect  is  the  acbromatism.  In  thi 
dialyte,  in  which  dispenion  is  balanced  by  a  com- 
bination conaiderably  distant  from  the  object- 
glass,  I  imagine  acnromatiam  ia  only  obtained 
with  central  pencils.  In  a  simple  teleaoope  with  a 
concave  eyefens,  achromatiem  ia  more  or  lesr 
obtained,  which  accoanta  [or  the  clear  hot  coo- 
ttaoted  deld  ol  snch  an  instrument.  The  foci  ot  a 
convex  and  of  a  concave  lena  may  be  propor- 
tioned ao  aa  to  deatroy  chromatic  aberration, 
and   this  is  the   only  case  in   which   two  such 


but  diaperaion  ia  also  bioduced,  tbe  blue  ray! 
ver^  on  the  front  curve  4  i,  and  the  nwonr;-. 
This  chromatic  eSect  is  not  altered  by  the  second 

neither  can  It  be  destroyed  by  aeparatiug  the 

1.      It    the    points     i    and    t    were  in  the 
tine,   it   is    abvions   that  some    diaperaion 
would  be  caused  by  the  aecond  lena  ;  for  in  order 
"'    ■  dl  coloured  raja   may  be  parallel  on  emer- 

I,  the  pasilions  of  r  and  b  should  bo  rsvoraed. 
Bot  a  partial  compensation  ia  effected  in  thia  way. 
Tbe  blue  rays  ot  the  pencil  BA.  being  more  re- 
fracted than  the  red,  come  to  a  focui  in  bi  nearer 

1  axia  than  the  correaponding  red  tocua  in  r  r. 
,  aaing  to  the  aecond  lens,  tbe  slightly  greator 
inddenoe  of  the  bine  rmya  than  the  red  compen- 


I  employed  alone.  Thus  let  F 
be  the  focal  length  of  a  orown  Ions  uaef"  —  "— 
objeot-glaas,   and  /  the  tocua  of_a  flint 


Ita  position  must  bo   a  distance  in  front  o< 
crown  focus  equal  to  ita  own  focal  length  :  that  ia 
[F  -  /).    Now,  it  ;:  be  the   diapetrive  ratio,  '~ 
order  that  two  separated  lenaeamayaDhromatise, 
ia  necessary  that  5  =     '^  ~  _.'*^' .    Subati 


u  this  c 


Therefore,    when   the 


dnced  by  snch  a  telescope :  for  as  the  power  is  =  .  .. 
=  _,  and  S  ia  oototteD  Ibbi  than  0'5,  the  magni- 

Boation  cannot  naeed  two  linear  or  four  time* 
taparfitoal. 


alighteat  persona]  feeling,  aad  I  tbetetore  boat  he 
will  take  thia  atatement  as  I  mesnL 

Now  here,  for  instance,  are  a  aeriea  of  p<unta  on 
which  I  differ  from  our  good  friend  Ur.  Dickaee. 


Bat  although  1  do  not  daim  that  I 
have  a  beCler-boLuiced  nund  |b^n  the  other  gentle- 
men who  contribute  to  youi  columns,  1  endeavour 
to  weigh  OS  carefully  as  possible  the  points  of  eacb 
cate,  and  to  do  equal  jnstice  to  each.  Therefore, 
even  on  this  ground  alone,  and  quotiug  the  oldest 
historical  anthority  in  the  world,  1  would  remind 
our  friends  that  "a  wise  man  olterstb  his  mind 
often— a  lool  never."  I  liiinV  thia  sboald  be  borne 
in  mind  alwaya,  and  ahould  ehow  us 


lold,  t 


a  that  V 


wrong  in  theorica  we  hold,  there  is  no  disgrace  in 
altering  opinioui,  rather  than  uphold  them  in  wordi 
althouifh  we  ore  secretly  convinoed  that  we  are 
Eoaintammg  theories  net  based  on  fact.  But  ^» 
mora  particnlaily  retell  to  what  I  have  to  say 
latsr  on.  And  desiring  to  clear  the  ground  as  t 
go,  1  would  aav  to  Hr.  Dickaee  that  I  much  regret 
that  I  am  too  tar  from  town  to  avail  myself  ot  tbe 
acceptance  ot  his  proposal;  but  allow  ma  to  aay  I 
think  it  a  very  good  and  prootioal  one,  and  likalv 
to  produce  real  praetiaal  rwnlta.  Nothing  ao  miisk 


(or  Uie  extra  ralraction  ot  the  former,  and 

both  rays  emerge  parallel.  This  is  the  elTect  which 
produced  by  properly  adjusting  the  aeporatian 
__  the  lenaes,  and  constitutes  the  whole  action  of 
Buch  a  combination,  in  producing  partial  achro- 
.atism.  The  dispersion  produced  by  the  field- 
..na  ia  not  nentradised,  so  that  when  uaed  with 
an  achromatic  object-glosa  tbe  image  is  ondsr- 
.  irrectod  for  colonr,  that  ia,  at  the  focal  point. 
There  will  be  auperSaona  red  ray  a  out- 
atanding.  This  under  -  correction  may  be 
neutralised  in  two  waye  :  Srat,  by  over-cor- 
recting the  object-glass.  If  the  pencil  BA,  instead 
of  being  achromatic,  hud  its  rad  foous  at  A  and  lie 
blue  fncns  aligbtly  beyond  it — that  is,  over-cor- 
rectod— tb^  the  refraction  ot  the  Seld-lens  would 
cani>e  the  curves  4  *  ond  -■  i  to  coincide,  and  achro- 
matism would  be  attained.  Or  the  same  retail 
might  be  obtained  by  achromatising  tbe  eye-leua. 
For  the  pencil  tailing  on  this  lens,  i«  over-corrected, 
since  i  is  beyond  >  ;  and  if  a  slightly  under- correct- 
ing concave  be  combined  with  the  convei  eye-Iena, 

the  

I 

that  f(_    „ 

raya,  the  Hnygheniaa  comblnatii 
effect  in  correcting  diaperaion,  but  rather 
the  reverse.  Dr.  WoUaaton  advocated  the 
use  of  this  combination  as  on  efficient  aimpla  micro- 
scope, being  under  tbe  imprsaaiou  that  its  self- 
contained  capacity  for  correcting  chromatic  error 
held  goad  in  all  cases.  But  Dr.  Pritchard  fonnd 
that  under  the  altered  conditious,  tho  (itdinaryrulo 
for  separation — half  tho  sum  oi  the  foci — wsa  not 
applisabli         


lined  when  ti 


ileiise 


being  taken  into  conaideralion.  If  the  foci 
the  ordinary  proportion  ot  three  to  one,  this  is  the 
aame  as  tbe  common  rule,  but  with  abort  tod  lenaes, 
it  ia  difficult,  if  not  impossifala,  to  deOne  the  rela- 
tion between  foci  and  separation. 

Ordarlc  Tltol. 


TBIOTOIE. 

[193T3.} — NoTiUNO  could  be  farther  from  my 
wish  or  intent  to  "tread  on  the  corns"  of  Mr. 
Dicluae,  and  I  certainly  regret  that  he  should  bave 
felt  it  aa  such.  If  there  ia  one  thing  that  I  dialike. 
oa  showing  narrow -mindadn-isa,  it  is  the  use  of 
perwual  attocki.  What  I  stated  was  simply  my 
opinion,  and  by  no  means  intended  for  one  mom<nt 
M  directed  against  him,  nor  with  tha  idea  ot  the 


a  man,  even  against  his  will,  as  actual 
experience. 

I  would  add  a  taw  words  on  the  opinions  of  Mr. 
Dicksee,  however,  on  a  point  or  two  on  which  I 
cjnaiderably  differ,  and  I  will  state  them  thua: 
(1)  That  in  my  opinion  it  is  the  reverse  of  advau- 
tagoouB  to  plooe  the  rider  exactly  over  the  wbeelB, 
and  bonce  my  atatement  that  I  consider  the  best 
loaitiou  to  be  ao  that  the  rider  ia  just  behind  a 
ectical  lino  which  should  naaa  apwariis  through 
he  centres  at  the  treadle -sh^t  and  t^a  wheel-axles, 
^nd  1  would  illustiBte  it  by  stating  that  aupposiDg 
the  rider  waa  placed  on  the  vertical  tine,  in  going 
■  iwn  hill,  the  eentie  line  ot  gravity  would  be 
tually  leaning  forwards.  This  would  not,  until 
obtained  a  very  coiiudetable  eicesa.  Cause  an; 
Lugor  of  tipping  up,  but  would  moke  it  feel  un- 
comfortable, and  too  far  forward.  Possiblj  both 
Mr.  Dickaee  and  myaelf  really  mean  practicallr 
tho  aamo  thing,  bnt  state  it  diffareiitTy ;  and  I 
would,  therefoiB,  say  that  when  I  aay  place  the 
rider  "  lic/iiml  the  vertical  line,"  I  would  eipUln 
that,  from  experiments  mode  to  obtain  tho  greatest 
poaaible  power  from  the  human  frame,  it  was 
shown  thut  the  centre  of  gratiiy  of  tbe  man  should 
be  represented  by  an  inclined  una  backworda  from 
the  hue  ot  vertieol  preasure.  Otherwiae,  on  a 
rotatory  action,  tbe  toot  travelled  so  far  to  tho 
rear  of  the  producer  that  it  paaaed  his  centre  line, 
and  that  power  iruj  lent  thereby.  Let  me  add 
that  if  Mr.  Dickaee  woe  placed  on  a  machine  to 
correspond  with  a  vertical  line  pmuing  through 
the  treadle -ah  aft,  the  wbeel-ail<:a  and  his  own 
theoretical  centre,  although  it  would  appear  per- 
haps that  he  could  apply  pressure  by  aimply 
stroigbtoiiiDg  bia  leg  ami  standing  vertically  on 
trsadle -shaft,  yet  he  would  quite  ioil  to  give  off  a 
uniform  pressure  of  the  Bame  amount,  owing  to- 
the  action  of  the  feet  iu  passing  Co  thi>  rear  of  hia 
centre  line  aa  it  he  waa  placed  slightly  to  the  rear. 
The  best  result  has  been  produced  wLi^u  the  ridcT 
is  ao  placed  that  when  tha  leg  ia  eiteuded  to  reach 
the  crank  on  the  bottom  centre,  the  knee  of  the 
ider  would  be,  say,  lin,  behind  the  centre  verlieat 


ert«d  V 


atraightons  himself  and  forma  almoit  a  atraigbt 
line,  fallii^  just  to  the  rear  ot  treadle  and  wheel- 
axles.  Now  many  of  the  best  open-frontod 
machinea  an  so  arranged,  and  I  noto  that  tbe 
Nationala"  are  all  arranged  that  the  treadles 


thBM 


I  vertical  lii 
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bainff  poalicd  or  being  ilntwn  oral  on  an  obatmc- 

lion,  ha  areuta  moit  (truDgly  in  faTour  ol  tha 
hJand-Bteereil  puohmei.  Ngarly  all  tha  chnmpian- 
ihip  lace*  having  been  won  ou  hand-itaeiad  ma- 
chum,  iCeartiLiQlf  looki  M  ttaouHh,  in  pnctica, 
thil  alau  miut  luu  caniest,  in  apLtu  at  tha  fact  that 
tha  rideroannot  bo  directly  ovar  tha  treadle*; 
alUuiuh,  no  doubt,  it  would  ba  found  that  thay 
warafdawd  juit  ai  I  atate,  immediately  behind 
tbs  vertical  liLe. 


of  the  brakea  being  equally  applied. 
tail  to  aeo  bow  tjie  queatiaa  of  the  double-drivs> 
miiob  appliee,  and  tha  fact  of  one  wheel  baiog 
igbt  t^  a  atone  would  not  neCfaaarily  oac 


b*!S>it 


On  tha  qaaition 
of  iiiigl*  T.  doable- driTers,  I  wooid  mention 
that  the  Soottiih  Champioiubip  race  wai  run  with 
tba  loads  in  a  di^idtnl  condition,  and  up  aud  down 
hiUaaaweli;  yetthe  winner  n>da  a  tingle -driTer. 
On  my  aingla-drivtr  I  oau  travel  jut  aa  yoa  atate 
with  my  handa  ofE  tiia  atearage  aa  ha  atatea,  there- 
fore, on  tha  level,  tha  ajlvantage  (if  any]  does  not 

la  mentioning  the  Arrow  tricynia,  tha  inTentor 
ia  wrongly  named.  It  ehould  be  "Uront,"  not 
"  Oiaut."  It  I  have  trauaEreaaad  in  cieutioning 
am  iure  lanceraly  apologua.  But  as  I  do  not 
even  know  who  the  propriEtora  are,  the  machine 
ita^  only  having  come  under  my  notice,  I  erred  in 
JenoimncethBt  I  waa  tranigrsMiug.  I  can  aiiure 
Ur.  Steel  I  navet  had  tlie  laait  idea  of  advertiaiug 
than,  or  any  one  el>e. 

I  think  that  Iha  double  chain-driven  maohino 
iloei  run  a  errj/  Irijfs  harder ;  but  aa  little  that  tha 
extra  power  on  a  bill  mora  than  counteibaJaucvs  it. 
And  tha  difference  really  in  vary  kliphC.  Tba  double 
driving  of  tha  Salvo  with  the  one  chtiiii  it  done 
by  means  of  what  ia  BQinatimes  teriaKl  "differ- 
ential gear.*'  It  conaisCa  of  three  bevel  whaala  at 
ri^ht  angtea,  the  centre  wheel  being  Iha  primary 
driver  ot  all.  It  has  long  aince  bean  used  ii  Joom 
and  even  traction  engines.  But  Cheag  Uat  have  a 
pin  to  luck  tha  gear  at  any  dilficult  point.  When 
tint  applied  to  machinea  it  wat  termed  "  balance  " 
gear,  aud  this  it  turely  is.     Now,  oi  iLjiivrtKirlltil, 

ot!  the  ground ;  now  turn  the  ciank  aa  if  the  ma- 
chine was  at  work  on  the  road,  and  round  go  our 
wheels.  But  if  we  place  our  hand  a>;ainat  one 
trheal  we  can  eaaily  stop  it,  althuugh  the 
crank -abaft  ii  atill  revolving,  aud  the  other 
wheal  ttill  going  round.  So  that  really  only  ona 
wheel  drivei,  and  thai,  unfortunately,  ia  the.one 


would  drive  ;  not  othetwisir.  Sa  that  with  every 
change  ot  reaiatance  tha  driviug  rtower  ia  alter- 
nately ahitted  from  wheel  to  wheel.  On  turning 
1  comsr,  not  to  upeet  the  balance  of  the  atearing, 
the  outoido  wheel  oogbt  to  drive,  wbilst  tba  Inaioe 
one  ehould  do  as  little  as  poaoible.  By  thia  means 
the  driving-wheel  doea  not  tend  to  drive  the 
machine  one  way  and  the  atserage  tha  other,  but 
both  work  haimonioiuly  together— snd  this  ia  one 
of  tha  strangert  pdata  pouible  in  favour  ot  tha 
National   machines,  so  that  they  steer  ronnd 


state    front-staerlng 


the  m^ai 


.-ia  makan  of  the  "Salvo,"  althoagh  with  very 
slight  alteration  it  is  now  used  on  several  mochinei. 
The  weight  on  the  front  wLeel  in  froaC-staared 
maohines  is  inch  that  no  one,  except  they 
actually  saw  it  proved,  would  credit  the 
force  it  takea  to  drive  it  over  obataclee, 
loch  aa  atones,  Ac.  J  and  hence  Mr.  Dicksee's  argu- 
ment comes  in  with  great  force  in  favour  ot  ■ 
itearing  wheal  that  ia  drawn,  out  driven.  But  on 
.,       ..  _.. ._    .,.__,  _.,.___,  .^  ^j, 

t  the 


shoDld.'in  my  opinion,    drive, 

which  would  be  the  case  with  differsntial  gear. 

Time  will  not  allow  me  thia  week  to  disoust  Ur. 
Steel's  proposed  machine,  but  in  a  later  issue  I  may 
have  tomMbingtosayon  theidea. 

Mr.  Weatropp  exactly  slates  my  idea  ot  the  posi-    { 
tion  of  the  seat.     A  short  titae  before  he  was  kind    . 

clined  aud  springmg  seat,  which  rose  as  Iha  weight  ' 
wastakenoff.  A  <Uy  or  two  atto  I  took  it  off  again 
and  replaced  it  with  a  Hat  teut.  I  need  only  re- 
mark that  the  losi  ot  power  iraa  aomethinf;  mar-  ^ 
vellou).  When  at  reet  or  ou  a  level  I  sit  on  an  ^ 
inclined  plane  really,  and  in  nding  up  hill  on  a  atilL  - 
'•teeper  one,  ao  that,  aa  he  stnlua.  one  only  laana,  aa  . 
it  were,  against,  not  the  ed!:9  iif  the  aait,  which  ' 
would  be  painful,  but  agsiuit  It.e  full  surface  ot  ' 
*he  seat,  but  more  steeply  iticUusil.  I.  tharafora,  ' 
rkm  happy  to  iiiy  that  the  pluu  of  a  rising  inclined 

fafe  going  down  lull,  luit  th:it  tii^lLug  has  ciuite 
•itm  oK  aodia  itt  pitca  I  teel  a  command  ovar  , 
tiepatbinbat  Z  aerat  did  belon.    I  an  farther   ' 


modifying  the  seat,  and  will  shortly  sand  akateh 
and  desciiption. 

I  will  let  him  know  lurther  on  tba  "  National 
double  driviog-gearifaortly.  To  his  eighth  pan 
graph,  tbat  the  machines  hequott-s  necessarily  do 
not  rennire  a  lafaty-sCay,  as  the  rider's  weight  falls 
well  ou,  if  not  in  trout  ot,  the  wheel  axles,  but  at 
the  same  time  the  pedal  shaft  is  in  f ront  ot  both 
rider  and  whetl  axles.  As  to  size  of  wheel  I  hav- 
not  altered  my  opinion  as  to  that  at  all.  I  simpt, 
stated  that  as  tat  as  appearance  goes  that  a  large 
wheel,  though  it  may  have  to  bni  speeded  down, 
looks  wall,  but  I  do  not  aay  it  runs  better  than  thi 
smaller  wheel,  either  fteoringuporleval.  By  "  easj 
to  ride  "  I  do  not  mean  to  propel,  but  easy  as  tar  aa 
jolting  motien  ia  oonremed,  se  that  I  hardly  see 
the  application  of  "  What  next  I  " 

SnnllBkt. 

[I«374.]— I  RAVI!  taken  much  interest  in  tha 
discussion  on  tha  subject.  I  have  tried  dl  sorts  of 
macbicos,  both  rotary  and  lever,  back- ateering  and 
' — '  -'— 'ig.  Except  for  its  grent  weight,  which 
1  Dear  la  naW  reduced,  I  think  the  "  Salvo  "  tar 
and  away  the  best  and  most  acientiflcslly- planned 
machine  in  the  market.  A  lighter  machine  is 
doubtless  faster,  and  may  be  batter  tor  hill- 
olimbiug,  but  then  they  are  so  lively  tbat  on  a 
rough  road  both  machine  and  rider  get  more  jolting 
than  ia  conducive  tn  the  well-bsinK  of  either.  The 
aeal  is  so  eiaelly  over  the  axle  that  I  have  fre- 
quently run  tor  many  yards  u-ith  the  steerer  OH 
the  ground,  the  perfect  action  of  tha  double-driving 
gear  keeping  tbe  machiue  aa  straight  as  it  could  be 
steered.     It  is  in  curves  thit  the  double- driving 

far  cornea  iuto  action  ;  in  aurmounling  obatacles 
ilwaj's  found  both  wheels  act  together  perfectly. 
My  oxperiencea  of  a.  iiack-atberer  were  tolerably 
extensive,  and  by  no  means  telicitoua.  When  one 
got  well  over  the  pedala  going  up  hill,  the  back- 
wheel  genorollv  kicked  up  and  dailiued  to  steer  to 
any  uitJul  purpose ;  in  tact,  on  oue  occasion  it 

bsckwaida  down  the  hill,  finally  turning  one  or 
two  somcrasults,  seriously  dersnging  its  iutenal 
economy,  and  rendering  it  neoeasory  to  drag  It  by 
bond  to  the  top.  I  christened  that  machine  "  the 
atone  of  SNyphus."  I  never  fouad  tlie  tail-wheel 
of  my  *'  Salvo  "  of  the  alighteat  use,  and  finally  as 
it  peraisted  in  tattling  and  was  extra  weight,  I 
took  it  aud  its  aupporting  rude,  itc.  otf  altogether. 
People  said  I  ahould  tall  backwards  and  crack  my 
head,  bat  I  did  not.  I  conaidet  the  sttap-brake, 
when  applied  so  aa  to  act  ou  both  wbeela,  tor  bettet 
than  any  spoon.  Tbe  objeiition  about  grease  ia 
more  in  idea  than  in  reality.  But  if  the  bcake- 
wheel  is  not  protected  it  will  occasionally  get 
slogged  with  grit  and  duat,  but  a  moment's  atten- 


with  a  gronnd- brake, 
took  part  ot  the  weight  off  tha  steering- 
wheels;  it  janed  the  band  that  applied  it  most 
unpleasantly ;  it  (sught  in  every  obstiuotion, 
and  made  the  machine  steer  wild,  and  even  swing 
round ;  on  really  steep  hills  it  was  qoits  powerless, 
unless  applied  with  such  vigour  that  it  lifted  the 
machine  bodily  off  the  gronnd  ;  in  fact  it  had  all  the 
faults  a  brake  can  have,  without  any  oountarvailiDg 
advantagei  except  that  ot  making  ao  awful  row, 
to  let  folk  know  that  something  was  coming  along 
pieaentl;^  \ 


the  main  axle— and  a  seat,  not  a  saddle,  in  spite  of 
its  nuumed  advantage;  comfortable  feet-rests, 
peda,Ia  always  remaining  in  geat :  as  a  reierve  ot 
lirake-powur,  an  effective  band-brake,  acting  on 
both  drivers  at  once;  all  bearings  either  balTa  or 
rotlera ;  the  whole  machiue  made  of  beat  materials, 
and  as  light  as  consistent  with  atranglh.  Luggage 
to  sltng  under  main  axle.  ^Vith  auch  a  machine, 
though  it  may  weigh  a  triQe  mora  than  a  light  "open- 
front,"  more  real  work  con  be  done  with  greater 
eaie  and  comfort;  and,  thouvh  on  perfect  toada 
the  light  machitie  might  postibly  attain  greater 
speed  (though  even  thia  I  mnch  doubt},  on  an 
average  ot  nigh  roods  and  turnpike  roads,  tha 
front  ataerei,  with  its  big  driven,  would  simply 
"lose"  the  "light  racer."  H  ill- climbing— that  io, 
real  hills,  not  mere  inclines— is  waste  ot  power  aud 
time,  and,  on  a  long  journey,  means  fatigue  and 
lf\  nulea  leia  a  day.  I  may  add  that  I  have  ridden 
such  a  machine  from  London  to  Weymouth,  vifi 
Andover  and  Salisbury,  in  two  consecutive  days, 
WimboruH,  the  New  Forest,  Ramsey, 


kndQui: 


Iowa  theae  linea'of  road  will  know  that 
Journeys  will  try  a  machine  pretty  high. 
I   of  Riingwood  with   a  bicyclist,   also 


loiosey  i{ 

ou.    ^hi 


"J.H."  IlottarTSMl,  p.  162),  that  the  ^ecd e( 
the  rim  of  a  -lOin.  wheel  is  tha  aame  ak  that  of  i 
30in.  wheel  or  any  other  size,  so  lou^  us  theran 
tunning  at  the  same  number  of  miJea  per  Lasi, 
although  tha  revolutions  pat  minnta  differ.  It  ii 
abantd  to  think  that  auy  cue  woold  say  that  fit 
number  ot  revolutions  are  the  same  as  "dnaliikt'' 
(letter  193S3,  p.  ISJ)  aeems  to  iiifer. 

Let  me  give  an  illaatration  which  I  think  wiB 
oonvinca  anyone.  Take  an  ordinal^  tnol-laUs; 
the  fly-whaal  ot  which  his  a.  gut  driving  asBsDet 
pulley  on  tha  mandril,  which  must  mn  exactly  Ot 
same  speed  as  tbe  fly-wheeL  and  suppoee  theor- 
oumfarenoe  of  the  former  is  1ft.  aud  the  lattei  Sft. 
than  tha  small  pulley  would  make  8  reralntioas  b 
one  of  the  fly-wheel.  Now  im&gine  that  tha  get 
between  the  points  where  it  toucbas  tlu  tm 
wheels  is  ths  ground,  and  the  iUnatratton  ia  tern- 
pUle.  According  to  "  Sunlight's  "  theory  the  tin 
of  small  wheel  in  thia  case  ought  tn  ba  mnning  il 
a  oonaidetably  higher  speed  than  that  ot  thelatiBr 
one.  It  so,  how  does  it  contrive  to  slip  ondet  0* 
gutF 

2gth  Oct.  X.  I..  F. 


[1937fi.]— t  nsAi)  the  ExausH  Hechaiic  any 
week  with  great  pleasure,  bec^u^e  I  am  very  ijs- 
Jiirous  of  ha  ring  a  good  tricycle,  Bnd  await  thealuv 
inFebruary  impa'iently.  1  do  not  spproveoflb 
three-track  machine,  with  hind  steering -abed  a 
the  medial  line  of  travel. 

The  National  Tricycle  Company  have  a  tn- 
Irack  machine  with  antifrictional  roller  geaiisg, 
but  nntortonately  it  is  not  double  dri'  in^. 

"  Sunlight  "  doea  not  mention  thia  Mo'.  -J  miiliac 
in  tba  last  No.  ot  EsoLisu  Mkckonic  (l^JJG).  I 
ihonld  like  to  know  it  there  is  more  d>agn  of  ■ 
oapslKe  when  the  ateeriug- wheel  ia  placed  behiad 
the  off  driving- wheel.  If  "Sunlight"  haariddeBtUi 
No.  2  twD-ttack  (National;.  1  should  bbe  to  ban 
his  opinion.  If  any  other  corraepondent  will  pn 
bis  eiperienoa  of  it  I  shall  fr-el  grateful. 

I  am  decidedly  againet  single  driving  and  tkrts- 
track  maohines.  1  do  not  think  a  br^kr  acting  (a 
the  Bteering-wheel  can  be  eflioient  oraafe.  leipset 
the  'best  brake  will  be  a  grauud- brake,  acting  opv 
the  hubs  and  frame  simultaneously,  ixatead  of  tbi 
'rdumterenoe    ot    wheels,    and    a    part    ot    tha 

eebaniam  of  "  tbe  tricycle  of  tho  future." 

Mr.  Staopoole  Westropp'e  last  lettar  II93-2S)  ii 
very  interaating,  aa  suiigestiog  tbat  every  pern 
bas  his  proper  (medium)  wheel,  which  also  has  iti 
pTopei  loigth  of  crank,  the  adjiKting  ot  sealac- 
oomplishing  the  rest  that  may  be  required.  Is  it 
to';    I  am  not  a  mechauist,   or  esperianced  tticyds 

T  fancy  the  tricyole  irhich  requirea  fewer  turat 
tha  crank  to  carry  the  machine  n  certain  dii- 
aoe,  say,  a  mile,  muat  be  the  moat  agreeable  to 
ivel  on.     Doea  the  large  wheel  spaedad  down  da 


'37'.] — I  uta  tzaction-angina  and  thrsahing- 
nachine  proprietor,  and  oonsequantly  bava  a  dail 
i)t  getting  about,  and  have  long  fait  that  avaikaf 
inyaalf  tit  this  means  of  locomotiQii  would  bt  S 
great  boon  to  me.  My  first  easay  was  wilk  a 
-'  Coventij,"  lent  me  by  a  friend.  W^  tUi 
machine  saited  me  fairly,  but  atill  not  wall  sskm^ 
to  induce  me  to  invest;  and  tbar«  is  oertaiBlvs 


little  riding  on  a  No.  1  "  Balvu."  and  although  I 
oonaidet  this  machine  tar  bettet  thma  the  othec  D 
prinoiple,  it  was  a  heavy  goer.  Sinoa  which  tine  I 
have  oooe  a  good  bit  with  an  ''ExceUior"  oOia.. 
and  my  Snt  erperisnce  with  this  machine  was  to 
{^  a  nastf  qiill  oomiug  down  my  llrst  hill,  wUsk 
led  to  dislocation  ot  my  elbow — oao  of  tha  nasi 
painf  id  aoddsots  I  ever  had. 

Still    »***'^    *    VA>r^a  ,'nh,i.TAl 

it,  tbe  seat  being 

I  would  add  that  _  _ ^.  _.^. 

opinion  as  "  Delta  "  with  regard  to  froot-steeria^ 
particularly  when  combined  with  good  btate 
power  such  as  is  foand  on  tha  "^voai"  K* 
instance.  And  before  the  trioycia  ia  tooempya 
thoroughly  useful  position  bvfaro  the  publie,  I 
consider  tbat  the  general  run  ot  prices  mint  bs 
lowered  end  the  efforts  of  the  National  Compasj. 
Qoventry,  I  consider  most  commendable  in  tui 
direction.  Their  No.  a  machiue  seems  to  coma  fir 
nearer  to  my  idea  of  practical  utilitv  than  asv- 
thing  I  have  Been  yet.  The  only  tfiiuk  I  dcti^: 
tike  in  the  bind  steerage  and  brnke,  end  ni  soonu 
I  can  hear  the  character  ot  thia  machiae  I  shall 
teel  tempted  to  invrst.  I  hnvn  particulars  ol  \ 
machine  on  this  identical  principle  ilaiiiined  bvt 
Mr.  W.  Sen-ice,  in  nn  old  No.  si  ■'  cnr*'  joonal, 
1SG3  or  1SIJ9  I  think,  and  there  it  is  apokenntT 
highly  of. 

lam  sorry  to  cny  ;hat  1  .dotj'l  predict  aj|it»t 
deal  from  any  of  the  elalorate  Byntenis  cl  UQ- 
climbiug  gear,  discussed  by  your  coneapOBdrBli: 
my  upiuiun  being  that  to  a  piactical  bob,  diisM 
actitm,  anu-''" —  -i....j  j -.->-•-  u— .        ■ — lu — 


0- sized  double -diiv«t. 
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rlwt  Um  woo't  effect,  will  ba  Uia  limplart  way  of 
nnnling  the  iliftiniiltr  TIloiiub  J.  Sontt. 

CBXCTCLBI— ASJrraTMBITT  OF  7I.AT. 
[19378.]— "El'MLionr  "  hH,  m  the  dlMimionOD 
brioycln,  occupied  three  timai  u  much  >Hce  m  the 
prewnt  volume  as  any  otlier  wiiMr,  uid  tbs  tkIus 
yf  the  tbeoTtiCiciil  porlioni,  B.t  uny  rate,  hoA  besD 
toleriibly  mppiLteiit  f rem  (LinH  to  time,  etneoiKlly  iu 
bis  reaurki  on  "  ceutiitunikl  fores,"  wbich  havs 
--'    in&ted  in  tho  Brit  [lu.  nF  lattar  l^Sii,  p.  IS4. 


t  aJI:    ba 


iud  hioi  jEfe&diDB 


light 


veil   huTS  called  : 


•re  Bit  riglit,  lo 
'n  a  tujK^rflciiil  knDwl«df[e  of  ele- 
■chauica  ir.iiilil  viiubU  him  to  tea  thii. 


tima    Dithiuif    wbaterer 

'•SnnliBhf'  thlf'J.  IL' 

t>x,  and  tbiit  etea  a  tupi^i 

mentary  mrchauica  ir.iiilil  viiubU  him  to  Ma  th 

Baton  lia  re|iliii>  to  thii  lettrr.  Int  liim  a&lcul&to, 

.. .t : .    -'■'iepi.t:ph<itie»of40m. 

t  lu  mill's  per  bonr. 
i.ximcieiic  li  uiineces'ury  lo  luono  wLu  Ifiiow  any- 
thinK  of  aiiltimetic. 

As    rrpnis    "  Uuiilo'i "    socond    d  iudTantage 
(latter  liiKiT.  p.  lK(i},  I  wnuLI  ny  that  the  ■mi " 
wheel  would  be  stronger  tfaiin  the  tuTfte  one 
■ama  weiRbt— four  timei  ai  stroua  &■  it  mm 
Tbore  would,  of  coune,  lu  mi  iucriuied  itiain  on 


le  ruddei  u  attached 
ipLiul  aphnrt. 


a,  when  one  track  ooincidea  with  •  cart- 
wheel track  tbs  othra  ihonld  run  in  the  hana> 

~  J  or  both  tiai^  ihoajd  coindda  wltli  aTsiaBa 
oart- wheel  tiacki.  The  forrocT  amngemant 
would  naoeatitata  a  very  narrow  machina,  like 
the  "CoTSDtry."  the  lattai  a  rather  wide  one. 
Steady  Stuebihc).— I  havs  been  luing  for  a 
luple  of  year*  a  little  dodge  of  my  own  invs-'' — 

lat  I  havo  never  hbu  ■ '-''  ' — 

rider.     The  arm  thatdirect 

'iCenda  of  two  bellhanger'e 
Indiarubbcr  cordi  would  probably  __.  j... 
ithar  Fuda  of  the  iprin^a  aro  tiitoied 
I  in  such  a  way  that  tba  tauiion  of  the  aprtnn 
at  rest  is  exactly  equal,  and  in  nppasite 
directions.  Br  this  means  tb'y  Irml  to  Iceep  tho 
rudder  iu  tlio' positiou  for  goinft  stnuj-ht  ahead, 
ad  to  lesEore  it  to  thii  potition  if  it  biu  been 
iDved  from  it  by  the  action  of  tlio  steering- hsu die. 
_haridi'r  cui  take  Lis  hand  olV  the  handle  to  fill 
and  li^ht  his  pipe,  put  on  his  gloves,  .ir;.,  without 
any  danper  of  being  suddenly  run  into  a  ditch. 
He  can  puih  his  macbina  straight  up  a  hill  without 
having  to  kcta  hold  of  the  Kteeiiug-hondlc :  and 
vhen  roihing  down-hill  at  full  speed  the  itocring  is 
tteliKhtfullysleaiiy,    ■ -°--"- - -■----■ ■   - - 


.tifl,  1 


rs  o»  iu 


mple 


tlia  bearin)|S  of  the  iKdaUslmft  with  the  ma 
wheel,  but  thera  would,  (lu  tho  other  hand,  be 
fricUon  probably;  indeed,  there  n  '  ■  '  ' 
mare  on  the  driver-ihalt.  "  liuiik 
ceded  some  of  his  cltumt,  we  ulm 

The  raasoiis  Mr.  A.  H.  DicksEe  [letUr  10351, 
p.  1)13)  gives  fur  pitfertitittfrutit-sleeriiig  machines 
■T«  ciirioiu.  In  the  lint  he  ^ives  ui  to  understand 
that  it  is  easier  to  got  over  the  pedatu  in  a  frout- 
■tearing  machine,  thnu  one  that  steers  •--'-  —  ' 
Whioh  u  incorrect.  The  remainder  of  No. 
wrong,  and  the  analogy  with  the  hand  is  entirely 
imaginary.  It  dec*  not  matter,  as  Tar  as  hole*"' 
coaeemed.  whether  the  ridar  is  a  faut  before  dl  _ 
toot  behind  the  driver.  Hts  Xo.  2  I  subitantially 
agree  with. 

I  lea  I  did  undeiTate  the  eccentricity,  but  I 
do  not  sea  it  from  Mr.  Westlake's  diagraiin,  as  he 
nys  I  may  (letter  1U310,  p.  1.51).  Howi 
underrate  it,  Mr.  W.  a|iiiears  to  overrate  i 
much  ;  instead  of  it  bbiug,  as  ho  saya,  -~ 


anAsaioYOLSB. 

I    inform    Mr. 

_..  .     .   .._  a  qaadricyclB, 

ig  all  tho  BdvaufaEca  ha  mcntious),  is  not 
a  new  one,  I  having  thoOKht  the  eama  thing  myself 
afow  montha  ego,  and  thsti  am  havingone  con- 
stroctad  OD  that  principle,  and  hope,  in  the  coarse 
ota  week  Oreo,  to  let  him  know  the  result,  which, 
I  boliera,  will  be  satisfactory  in  every  way  ?  The 
two  large  wheals  on  my  machine  drive  and  yet  »- 
toItb  indepandeiit  of  each  other  when  taming,  no 
diatefa,  rateiiet,  or  any  other  gearing  bMns; 
smplojcd;  the   steering   is   effected   in   a   novel 

the  tiioyolea  now  conetrncted,  and  cannot  pomhly 
thiow  the  rider  or  machine  over.  The  crank 
airangeDant  can  be  adj  usted  to  suit  any  length  of 
Idgoi  state  of  roads,  the  saddle  or  seat  bemg  so 
plaoad  that  the  rider  is  nearly  in  a  line  with  the 
caatie  of  crank-shaft;  the  steering^ handles  are 
also  in  line  of  cnuik,  and  are  adjustable  to  suit  any 
leugtli  of  ann,  enabling  the  rider  to  exert  the  force 
of  Dia  arms  and  thoulden  inpropelliogthemaohine. 
nospacting  weigh),  it  will  be  a  tride  heavier  than  a 
tricycle,  bnt  the  great  advantages  obtained  will 
make  op  for  that,  and  brsidti,  it  will  ran  over 
magb  ground  easier  and  steadier,  which  is  not  the 
caaa  with  a  three-wheeler;  will  drive  backwards  ae 
-veil  as  forwards,  no  catch  of  anv  kind  being  used. 
ThaonljdiawbackwUlbe,  lamufraid,  whsthertht 
■oacfaine  will  be  a  good  hill-climber  by  the  small 
wheals  going  lirst,  it  not,  I  can  alter  seat  so  thai 
ridar  can  sit  with  his  bsck  to  steeriug  and  drivt 
Isuwe  wheels  up  first.  Tba  brake  will  be  a  tire- 
broke,  butwitli  very  Inrge  spoons,  iiuide  which  will 
be  corersd  with  leather,  auil  will  Iw  applied  with 
tho  loot,  actiog  as  a  rest  as  well. 

Oct.  ^9.  H.  Howell. 


rtably. 
When,    for    eip< 
.ved  it,  I  fouutT 
uired  far  more  attoution  withi 
'he   whole  thing  costi  only  n   few  pence.     »'ill 
imeooe  who  uses  and  uudentauds  the  "  Salvo  " 
ly  if  "Suuliglit'a"  views  upon  its  double- driving 
lecbaui  sin  are  correct  i 
Oct.  -I'X  W.  H.  Staopoole  Weatropp. 


[19380.1-Mp..  C.  F. 
■nggestion  (Ui^i^'io]  that 
■idcration.  Such  a  pUn  for  a  iiuidriuyde  as  lib 
indicates  has  been  in  my  head  tar  n  cousiderablp 
time  past.  Ur.  Steel  states  vrM  the  advaatageb 
■nch  an  atrangvmeut  would  possess. 

The  practioa]  diflicnlty  1  anpreheud  is  to  deter- 
niiie  the  proper  width  of  Ino  machine.  In  the 
■ptiogtimoi  bMore  the  road  .crust  in  worn  down  to 
a  saneral  sauwtb  surface,  ths  advantage  of  having 
onl J  two  IndLs  must  be  enormoui.    Bat  to  baa 


MSDICAI.  BBPLIES. 

I103Sl.]-Os  pslpitation    {Ar,u-;a)     "E. 
itates  his  case  pretty  clearly,  but  he  should  have 
itated  his  weiRht.    If  heavier  than  when  in  beet 
randition  at  30  years  of  age,  by  stoiviug    dawn 
to  that     weight    he    will    probably    get    vastly 
relieved.     Many  cases  of  palpitation  in  middle- 
Bged  people  are  simply  the  palpitation  of  tlia  tat 
01.     They    carry    half    a  hundredweight    of  fat 
about,  and  get  their  heajts  OQCumbeied  with  fat ; 
but  thii  accumolates  so  gradually,    and  they  h 
so  accommadated  themselves  to  it,  that  it  ne 
occurs  to  them  to  ascribe  it  to  their  rodundu 
in  carcase.     Getting  fat  is  a  graver  disaster  tl 
is  generally    realised.     Fat  people   may  safely 
starve  down  at  the  rate  of  a  pouud  a  wvsk,   and 
sometimes  more.      Weigh  every   week  aud  note 
weight  carefully.     Attempting  to  work   fat  down 
is  a  dangerous  error.     Do  what  work  the  body  can 
safely  bear,    but  wilh  a  heavy  carcase  extreme 
fatigue  is  very  daugeroua.     Stop  fat  fromgoingiu, 
instead  of  Dsing  youmelf  up  to  work  it  out.     Pat 
people  who  su!!er  with  palpitation  find  their  at- 
tacks   aggravated  by  flatulency.     The  reuon  is 
that  the  heart  lies  upon  the  ftoinoch  with  only  the 
diaphragm  between,  and  the  atomach,  whai    ''~ 
tended  with  wind,  pushes  the  heart  up  out 
place  and  doubles  up  the  great  vessels  which  . 

Cd    the   heart    in  the    cheat.    Thus  the   heart 
s  ita  footing,   and  cannot  bring  its  masi 
[lower   to    bear   projioriy,  while    at    the    i 
time  a    mechanical    obstruction     is     set     u] 
tho  discharge  of  its    blood.     Extreme  distei 
of  the  stomach  often  kills  patients  who  sulfer 
this  condition  of    heart.     Therefore,  such  pi 
should  avoid  flatulency.    This  may  be  doae  ay  t- 
lectiog  food  carefully,  masticating  it  very  carer  uUy, 
and  making  a  bosduess  of   each  meal.     Flatulency 
may  be  relieved  by  a  tumberfu!  of  hot  ginger  tea. 
If  tbis  does  not  sufhce,   take  a  ttaspoonf  ul  of  sal- 
volatile  in  a  wineglautul  of  tepid  water.  CarefuUy 
avoid  quack  medicines  and  vulgar  receipts.    The} 
do  harm  ten  times  for  once  that  they  happentodo 
good.    It  "K,  M,"  be  spore  in  person,  be  probably 
has  some  defect  in  the  valves  of  the  heart  left  by 
old  rheumatism.     In  that  case  rnt,  and  the  babit 
of  taking  things  quietly,  and  the  avoidance  -.'f 
worry  and  nervous  excitement  are  the  means  of 
easing  his  heart.     Avoid  tobacco. 

Ehiaboid  ToE-joiKT  (45117). —Wear  a  well- 
made  boot  with  a  sole  nearly  straight  alon;;  the 
inner  side,  so  as  not  tn  torrg  outwards  the  great 
toe;  the  sole  under  the  tread  o[  tho  foot  as  broail 
as  the  foot;  the  heel  square  and  low  (iin.  higher 
than  tho  sole).  Let  the  boot  grip  your  toot  acnus 
where  a  Blucher  boot  laces,  so  as  to  keep  the  foot 
from  shifting  about,  and  yet  leave  room  for  the 
toes.  Fare  away  your  tje-nails  carefully,  and 
keep  them  cut  as  ni^atly  as  vour  flager-nails  ;  keep 
tbe  toe-nails  ss  short  as  pos'sible.  For  the  present 
pain,  bathe  the  foot  carefully  at  bedtime  in  hot 
water  witti  a  little  waebing-aoda  dissolvud  in  it. 
Take  a  seidlitz  powder  in  half -a- pint  of  hot  water 
with  a  pich  of  ginger  directly  on  wakiui;  iit  a 
mamiog  ne  often  as  is  iiot;essary  to  k^p  the  bowels 
acting,  or  as  tho  nrlne  is  tbick  on  standing. 

Qi»-FiEXB  (4  jl:!3).— I  always  Snd  thit  gae-flrea 
and  alao  coks-Sres  are  injurious  in  the  bedrooms  of 
~ '"-     itic  patient!  and  in  the  studies  of  lilerav^ 

The  g>*-fite  rarely  i*  w  utnngei  u  to  u\- 


■nre  all  the  products  of  comtniKtion  bong  carried 
up  the  chimoay.  Coke-fire*  give  off  oarbonlc  oiido 
and  dry  the  atmosphere  of  the  room  so  as  to  be 
try  unhealthy  and  irritating  to  tha  luugs  of 
ithmatie  patients.  A  gas-coal  flra  is  the  beat  fr* 
by  far  tor  liedrooms  and  studies  and  sittiov-rooma. 
Asthmatic  patients  shoold  see  that  their  rooms 
have  a  proper  inlet  tor  fresh  clean  air,  on  wbiob 
read  former  papers  in  the  "  £.M." 

He.(daciii3  (4M0i;).—"  a  Sufferer"  is  probably 
the  subject  of  anntmia;  and,  if  pale,  should  try 
my  reply  19368,  So.  SiH. 

.>1GS].— An  clastic  or  laco-np 
.  .„  .._   _.    ledy.       Somutimaa    a    G-yard 

bandage.  I^in.  wiile,  of  onbleached  calico,  with 
the  selvidgs  lorn  off,  can,  after  a  little  practice,  be 
wound  round  the  leg  so  as  to  be  mam  cimfiirtablo 
ind  yet  quite  clUciciit.  The  bandage  sliouldhaTO 
90  joint,  and  havo  raw  edges.  Two  snch  bandage* 
ihould  h.>  kept  for  altemile  usf — one  an  and  one 
olf.  It  tba  leg  be  very  lirge  tha  width  may  ba 
2iiu.,  torn  aiin.  Ic?b  tor  the  £r>t  yard,  which  is  used 
tor  the  toot  and  to  turn  the  unkle.  The  limdage, 
wben  taken  oil,  phnuld  be  washed,  ironed,  and 
rolled  tip  bard.  Thou  hegin  just  above  the  joint  of 
the  great  toe  and  ndl  tlie  baudage  on — reveiaiug 
whan  necessary  to  make  a  turn — until  it  reaches 
well  above  the  belly  of  the  calf,  aud  let  a  few 
turns  run  bock  down  the  leg.  Then  stitcli  or  pin 
carefully,  and  diaw  on  a  stocking.  Kach  fold 
should  overlap  the  last  about  one-thinl  of  its 
width.  The  procefs  cannot  be  further  described  to 
good  puriiose.  It  must  be  seen  :  a  good  surgeou 
or  skilful  nurse  mutt  show  you  the  trick  ol 
banda^g  the  leg.  After  that,  practice  will  make 
the  thing  quite  easy.  Tho  caLco  roller  is  cheajhr 
and  batter  than  anything  else  when  akilfiiUy 
applied.  It  shouldbe  taken  off  on  getting  into  bed, 
and  replaced  tKtoregettiDg  out  of  bed  each  rooming. 
Varicose  veins,  especially  if  in  the  latt  leg, 
are  aggravated  by  conttipatioa,  by  corpulence,  by 
alcohol,  aud  by  the  use  ot  tobacco.  Stajidiiig  upon 
the  feel  tor  long  periods  also  makes  them  woraa. 
Their  cause  is  weakness  of  tha  walls  of  the  veins, 
and  various  obstructions  to  tlie  return  of  their 
blood.  Thereupon  the  veins — especially  those  of 
the  legs,  and  of^the  left  leg  in  ponicular— stretch 
and  bulge  into  pouches,  in  which  the  blood  accu- 
mulates. Tha  remedr  is  mechanical  support,  so  as 
to  counteract  the  wright  i.f  the  column  of  blood 
and  the  avoidance  of  the  erect  posture.  Varicose 
limbs  ace  very  liitLle  lo  chronic  ulceration,  wbich 
cripple*  poor  wonien  and  b»rd-workm{t  men  in 
large  numbers,  and  which  is  inourabta  unless  uuder 
special  management.  That  consists  in  snpple- 
menting  the  local  applications  with  various  con- 
trivances, Biviug  mechanical  support  to  tha  vessels, 
and  so  enabling  the  bcaling  process  to  go  on  in  the 
varicose  leg  just  as  it  would  in  the  patient^s  arm. 
An^  slight  mjury  I^1u1iug  a  break  in  the  skin  of  a 
varicose  lag  will  degenerate  into  a  chronic  ulcer 
unless  carefully  mauaeed  from  the  first.  Some- 
times a  sheet  of  thiik  leod-fLiil  is  pot  over  tbe 
dressing,  and  retained  by  the  l>aadage.  Sometimea 
tha  limb  is  carefully  eusased  in  a  special  kind  of 
adhesive  plaitter,  uuirritating  and  spread  u|Mn 
ungbized  cohoo,  the  plaiiter  being  cut  into  strip* 
an  inch  or  more  widi-,  and  twelve  to  fifteen  inches 
long,  and  so  applird  ttmt  cicb  strip  overlaps  tbe 
other  all  tbe  way  up.  and,  without  biting  ths  skin 
or  girting  the  leg.  bocomes  a  jierfectly  comfortable, 
adhesive  casing,  fitting  to  tha  limb  like  an  unyield- 
ing skin,  aud  ytt,  giving  no  such  compression 
as  is  given  by  the  elastic  bandage.  This  is  the 
only  way  of  caring  varicose  ulcers  of  tha  leg*, 
unleis  by  cinflning  tfao  patient  to  bed  tor  eight  or 
ten  weeks.  Tbe  plaieter,  however,  is  very  UitBcult 
to  apply  properly,  and  few  surgeoas  have  quite  the 
knack  of  domg  it.  Tho  performauce  must  be  seen 
at  a  hospital,  where  they  do  the  thing  wall,  in 
order  to  be  more  perfectly  understood. 

ihilG,  4'ilU,  4olC'J,  4.1171,  are  queries  of  such  a 
character  that  I  cannot  usefully  reply  to  tliem. 
Furely  speculative  rciilies  1  cannot  undertake.  All 
these  cases  need  the  analytic  eye  ot  a  practical 
physician,  and  I  must  refer  them  to  what  I  said 
some  weeks  ago  upon  ili'i'inrtm.  45110  should 
note  what  I  have  said  on/at  aud  on  Jtaluleuei'.  A 
dry,  clear  climate,  suih  as  that  ot  Australia,  Tas- 
msuia,  or  Uanitob.-i,  would  doubtless  benedt 
"W.M.  "(45171). 

Considerations  of  time  and  space  also  preclude 
my  replying  to  any  Tncru  pciBonul  queries  which  do 
not  involve  points  thai  will  bo  ot  interest  to  a  con- 
siderable numlicr  of  readers.  Coses  vaguely 
stated,  or  needing  diffuie  replies,  also  cannot  be 
met.  As  I  have  already  soicl,  I  will  see  any  such 
patients  at  tbs  Temperance  Hospital  od  Mondays 
or  Thursdays  at  ^.3i.i,  aud  there,  on  ilting  Ihiiii, 
will  make  ^Terythiiig  clear.  As  to  working  ineu 
who  cannot  leave  tbeir  work,  and  yet  have  soma 
ailments  which  havo  not  been  relieved  by  ordlnatj 
medical  treatment,  I  shall  be  very  pleased  to  BM 
""   knock  atm^dcM 


them,  gratuitously,  if  they  vrill  li 
BtlOa.m. ■- — 
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HOBTH  B&ITISH  ENQINES. 

tlSSSi.!— In  m;  lettar  1033(1, 1  Bod  the  roUowtHK 
alipi : — Nsu  tha  cop  of  the  ps^e,  initsul  of  n^d- 
fug  "iemoDiDg  tietiireeii  Edinburgh  and  Ra»lin 
viu  Glancone."  read  "  raunisR  from  Edinburgh  ' 


itollin  and  Ulao 


itllio 


...  ra   fitted   with    [he 

Wfliliuehoaie.  &c.,"  ra»il  "4.il,  ail.  410  clataes. 
A.'j."  So.  i\'.>  ii  &  six  coaplsd  gooda.  AltLough 
I  have  given  425  as  a  bogie  engias,  now  that  I  ra- 
membec,  I  believe  it  hoa  □□!;  one  pair  of  leading 
wbeeU,  and  ii  like  421.  Caratalra. 

THE  AOOIDBNT  NE&a  BDINSUBaB— 
AUTOHATIC  AND  NON-AUTOMATIO 
CONTINUOUS  SBAKEa. 

[10';sl.]— Geseral  HuTciiisaox'3  report  upon 
tlia  aiMiident  and  collision  which  occurrad  on  the 
nth  ut  Aagoit,  near  tha  Abher  Hill  JunetiOD, 
Edinburgh,  on  the  Xerth  Biitiah  llulway,  boa  just 
bean  pubtiabed.  The  circuoutincBs  of  thii  accidoDi 
elicit'd  much  attentioo  in  the  railway  world,  from 
tha  fact  that  an  inefficient  non-iolf- acting  oon- 
tinnou)  brake  vm  rendered  uielara  at  the  vary 
moment  when  it  waa  moat  required,  a  aommar]'  of 
the  detail!  will  therefore  be  rvad  with  intereat. 

The  8.30  p.m.  down  Esit  ComI  eiprcBi  from 
Kioi's  Croaa  to  ClIaaKOW  and  the  North, 
coniiited,  when  it  left  Berwick,  of  two 
engines  and  toidei?  and  neicnteea  vaiiiclei, 
one  of  which  waa  a  PoUmaD  aleeping-car.  The 
train  wai  SCted  with  Smith')  vacuum  brake,  under 
the  control  ot  the  driver  of  the  aecond  engine,  with 
the.eiceptJOD  of  a  mail  van  and  saloon  carriage. 
which  had  ontj  the  Smith's  csnnecting- pipes,  anif 
an  unfitted  fiah- waggon,  which  alaa  caused  thi 
vacaum-brake  upon  the  rear  guard'a  v^u  to  be  ou 


This  quoti 
the  so-called 
another  of  the  very  long  list  of  preventible  acoi- 
denCa,  which  will  cantiaue  to  occur  until  the 
railway  companies  adopt  continuoni  brakes,  ful- 
fllling  the  Board  of  Tiado  conditions,  uid  other 
well-^DDWu  Eiafely  appliances. 

S^me  □eiFspiperFi.  1  understaad.  have  censured 
the  North  British  KFiilway  Compnny,  because  the 
East  Coast  jaiot  stock  il  fitted  with  an  ineflinnit 
brake  ;  but  1  must  pnint  out  that  both  the  North 
British  and  Xorth  Esstcm  Cotnpauies  are  fitting 
all  their  own  paasen gar- trains  with  automatic 
brskee,  fnlBlliDg  all  the  requirements. 

Smith's  vacuum  braks  waa  fitted  to  the  East 
Coast  joiut  stock,  because  that  is  the  brake  iuDSB 
ou  the  Great  Norlhero  Railway;  but  the  recent 
accidents,  and  tbe  fact  that  dunng  the  Grit  halt  of 
the  present  year  the  "retorn"  states  thst  on  the 
Great  Northern  alone  tha  vacuum  brake  "failed  to 
act  when  required ' '  no  fewer  than  33  times,  should 
certainly  call  the  attention  of  the  directors  to  the 
-  ibjoot  o(  Eflicieul  eontinuoua  brakes. 

Clement  B.  Stretton. 

Saie-Coburg- street.  Leicester,  October  ^!lth. 

A    WEINKLE     Oa    TWO    WOBTH 
BUBBINO     IN. 

[193S4.]— To  clean  a  copper,  oral  they  are  called 
I  some  Darts,  set-oott.  These  are  mostly  cast  iron, 
tinned,   are  a 


^  oiss  uce— spoiling 
»,  out  ot  sympathy 
perfect '^"'  " 


alltl 


'lathes  put  into 


h  ibe  fair  aei,  I  eend  you  a 
with  water,  make  a 
lb.  of  Bulphi    ■ 


id  wheu  -Ibe 


and  was  jiut  attutinK,  whan  ths  conplinga 
the  tenth  and  aleranth  veblclea  gave  way. 

If  thetrntn  had  been  fitted  with  an  antomstic 
csnticuous  brike,  fulfilling  the  conditions  ot  the 
Board  ot  Trade,  it  woald  hare  instantly  applied 
itaelt  to  both  porti  jns  ot  the  train,  and  no  accid     ^ 
would  liava  occurred.     Most  unfortunately  for 
injured    pasiengsrs    the  train  was  only  provided 
with  n  non-automatic  brsjie.  which  does  not  fulfil 
the  □aceamiycouditiODS  :  the  raault,  therefore, ' 
that  at  the  very  moment  when  the  broke  waa  . 
quired,  tho   hose-pipes  were   palled  apart,  and 
smith's  vacuum  brake  rendered  useles). 

Wheo  the  coupling  broke,  the  rear  part  of  the 
train  was  atandiDg  in  the  Calton  TunuDl,  and  the 
portion  which  bad  broken  loose,  consisting  ot  i 
vehicles,  one  ot  which  was  the  Pullman  Cai . 
backdown  an  incline  of  1  io  TS  for  about  i.OOO 
yards,  when  it  came  into  collision,  «it  a  speed  of 
about  ten  miles  an  hour,  with  the  G.5  a.m. 
special  passenger  train  from  Moseetborgh  te  Edin- 
burgh and  Qlaagow.  Five  passengan  in  each  train 
n-ere  injoteid,  and  much  damage  waa  done  to  the 
tolling  stock. 

The  Tew-Koard  ot  the  ezpresa,  and  alao  the 
Fnllman  Car- conductor,  applied  theii  hand-brakes, 
but  as  tke  seven  vehicles  weighed  about  1 10  tons 
and  the  gradient  was  1  in  7S,  they  ware  powerless 
to  prevent  the  oolUsioii. 

"The  driver  ot  the  MuMslbor^h  trail 
told,  acted  promptly,  and  "  mth  a  i 
bisks  he  would  no  dsubt  have  been  able  not  only 
to  hare  stopped,  bnt  also  to  have  got  into  twok- 
ward  Du>tioD  before  the  coUision,  and  thus  have 
mitigated  its  vioIeikGa." 

The  oonpling  which  broke  waa  ot  the  stiongeat 
form  mad*  br  the  Great  Northern  Railway,  who 
maintain  the  East  Coast  Joint  stock,  but  then  was 
a  flaw  in  it  which  ooold  not  be  aaea  after  it  was 

In  my  letter,  p.  &Q0  ot  last  volumo,  I  called 
attention  tha  subject  of  the  breakiDg  of  coupliDga 
in  p^isenger  trains:  such  f oitares  are  very  much 
more  common  than  is  generally  supposed. 

Even  with  the  most  carefnl  examination,  con- 
cealed flaws  will  exist  in  the  strangest  and  best 
■Bade  couplings ;  and  ths  only  way  to  avoid  danxec 
from  their  breaking  ia  to  fit  the  trains  with  effi- 
cient antomatio  brakes,  which  will  bring  both  por- 
tions of  a  divided  train  to  rest  in  the  least  posaible 
time  and  distance. 

There  has  been  considerable  discussion  npoi 

Sneation  of  automatic  and  non-antomatic  bn 
ut  all  disinterested  readeis  ot  the  EaOLUK 
UeCiunic  will  agree  with  me  that  a  non-anto- 
matic brake,  which  is  rendered  nselesa  just  whan 
most  required,  i*  a  very  dangerous  appliance. 
OenenI  Hntdiinaon,  in  his  concluding  lei 
npoD  tlUs  accident,  itatea  :— 

"  An  antomatio  brake  woold  in  this  case 
b«an  of  gnat  sarnca,  as  the  brakes  on  Sve  e 
tsar  sareu  laUelM  (two  not  being  connaoted) 
wontd  baTa  b««k  at  once  brought  into  play  npon 
the  aeraianaa  of  the  oonpUags  taking  place,  and 
Uosa  raUoJef   wonld    have    been   immediately 


FiUthi 

under  it.  the 
'{oil  of  vitriol),  and  wheu  Ibe  water  bolls  put  the 
add  [not  direct  into  the  hot  watfr,  or  it  will  fly), 
but  put  it  into  a  qiiartot  cold  water,  which  must 
be  added  carefully  to  the  bcitioir  wsler.  H«ve 
plenty  ot  fresh  air  in  the  place,  and  mind  and  don't 

t  the  add  OD  your  flesh.  Should  such  an  aed- 
it  occur,  immerse  the  pattin  cold  water,  orwaih 
in  water  directly  atLerwards :  and  here  let  me  say, 
in  view  of  vitriol- throwing,  which  ia  now  veirr 
common  in  some  places,  if  by  any  chance  whatever 
vitriol  comes  upon  the  ikin.donotrubit,  or  the  skin 
and  flesh  will  come  away  under  the  operation  ;  but 
if  water  is  at  hand,  wash  immedistely,  and  this  is 
the  only  chance  of  averting  diifigurement;  water 
kills  vitriol  directly.  But  to  ralum  to  tlie  subject ; 
having  put  the  vitriol  into  the  copper,  draw  the  Are 
or  damp  it  with  slack  and  empty  the  whole  content* 
of  tho  copper  down  the  drain;  bow.  with  apiece 
of  carpet  or  rlotb  and  saud.  acour  well  the  mside 
aU  over,  and  rinae  it  well  with  water:  flii  with 
water  again,  add  lib.  ot  aoda,  and  boil  tor  halt 
hour,  and  you  will  never  have  tD  complain  of  in 
moulds  any  more. 

Caution.— Always  empty  while  hot,  and  keep 
the  inside  dry.  This  should  be  ot  great  aer^-ioe 
to   leaders    of    ours,    judging   from   the   many 


idently.    I  should  like  ti 

to  make  a  fan.  seeing  the  mi 
had  ;  also  how  to  flute  taps 
to  make  cutters  fiir  same. 


BEFUES  TO  QUEBIES. 


h  a  few  roc  ^^  _ 

the  directions  Riven  in  SpragQc'a  "  Electndtr' 
Its  needle  is  )in.  lonK,  with  •  fllamctit  of  ^ 
4  {in .  ton;,  Gied  on  it  at  right  angles  u  apmntK' 
the  whole  suspended  by  a  silk  fibre.  Tb*  odil 
8ia.  diim.,  and  hon  first  10   tarns  or  thick  an 

ring  deflection  ot  39  ii"    for   1    cbemie.  oraM 

6'  tor  I  veber :  then  90  turns  of  No.  M,  wtni 

when  in  series  with  the  10  tunu,  gives  defleettnd 

I  times  that  of  the  thick  coil,  within  an  error  iI 

per  cent —J.  Baowx,  Belfast, 

[4 1.531.]  -Electric  Contact.— aaving  raoeiisJ 

me  good  wrinkles  from  ''  oars,"  I  de«m  it  Mir 
right  to  impart  a  wrinkle  in  return.  I  hava  hidu 
electric  time  indicator  aboot  five  yeara,  bnt  mlill 
year  ago  wai  mnch  bothered  with  tha  MntvL 
which  closely  resembled  F.  B.  MoCIonDan's  ia  stf 
lost  o  umber :  it  oocosonally  goin  g  t  wo,aiid  soia<iml 
three,  minutes  instead  of  one  :  bnt  aincaadoi^ 
•  ■■  ■  "TieiS 


tho  above  i 


tr  failed  me  onoe. 


if  oar  kind  edi. . 
the  matter  in  hand,  I 


>  send  directioni 

sny  inquiries  we  have 

properly  eiplained ;  therefore, 

I. j^ijjj  infixing  tu  t»ke 

io  my  best. 

Lookatltah. 
'With  so  much  to  say,  why  have 
re  years  before  helping  us  t — Ed  J 


raqnirea  very  little  eiplanation,  ezoept  that  1  a 
a  short  length  ot  platinnm  wire,  with  a  fdeca  of  |ha 
DielUd  on  Uia  end.  which  is  than  ground  awij  si 
dKht  angles  to  eopoaa  the  point  to  oomBtaeoaMt    I 
irithplatinnm-piainoroasof  trhMl,adjnstadsottal     I 
tantact  is  made  as  the  whaelia  moTJng  ftmraid,    I 
occupving  less  tima  than  the  SOIh  ot  a  aaeond :  At    ' 
epiral  is  of  fine  wire,  answering  for  k  apring  a*  wd 
US  connection.    Shall  be  happj  to  ahow  it  wodis| 
tn  anyone  interested  Uving  naar. — B.  Lian,  Zl( 
Ilegent.rood,  Salford. 
[44G40.]— Stie  for  Oranvw  J-«aA.—"  L.  E.  J.' 


IS  of  I 


t  intorest  me  is  tha  sliiUat 

lueir;  b^tlIhaiarwUyd^ 

u  answer,  itironid  bewail  for  himts>; 


THE  BLUE  0?    TOE  SKT. 

[10335.]— Slit  J.  LunnocK.  in  his  address  to  the 
British  Association,  refers  to  Tyudall's  idea  that 
the  bloB  ot  the  sky  is  produced  by  the  reSectiou  of 
the  blue  rays  by  the  minute  particles  floating  in 
the  atmosphere  ;  also  sayiog  that  BtUcke  ehowol 
that  very  minute  particles  suspended  in  water  or? 
blue  by  reflected  li^ht. 

'  -"o  not  doubt  thU ;  hot  I  ihould  like  to  dra* 
tioa  to  one  thin;  which  I  noticed  long  ago,  anil 
which  has  often  struck  me.  It  you  are  iu  a  large 
building  at  night,  well  lighted  by  fios,  and  yon  can 
see  through  plain  glass  windows,  the  sky,  it  clear, 
appears  perfectly  blue.  Thii  his  so  often'struck  me 
that  I  have  often  wondered  whether  it  has  any- 
thing to  do  with  the  blue  of  the  sky ;  that  by  day 
the  mass  of  brilliant  light,  yellow  or  white,  by  con- 
trast producea  the  blue  of  tha  sky.  while  at  night, 
when  this  light  is  removed,  the  sky  becomes  dark, 
no  blue  being  visible. 

If  this  has  nothing  to  do  with  it.  how  can  the 
fact  be  BCOOuntfd  for  ot  the  sky  looking  blue 
wb«n  aeeu  from  a  well-lighted  building  ? 


Mrhat  he  wanti  to  do.  Even  nos.  ^^ .«_-  <n~  — ,■ 
whether  ths  mark  shonld  wash  off.  If  it  muj  m 
permanent,  he  shonld  mix  his  OTBinn  laad  witttti 
u,levBrniahnaedb7  lettrapieM  pnnten,  wUtkii 
lothing  more  than  linseed  oil,  boiled  nntil  it  w3 
Are  by  a  light  applied  to  the  aurtaDe.  If  the  mBlt> 
lovable  easily,  he  can  try  mixing  ailL 
:s.  to  which  a  little  glycerios  bu  bs« 
idded.— r,  J.  M. 
[44016  1  —  OoUapas  of  Xlaea.  —  I  »>tt 
a.  B.  D.'s"  addendum  to  hta  query,  bat  rsfrri 
that  I  have  not  time  Jnst  nosr  to  anawer  it  (dIIt. 
rhe2'19th  power  of  a  number  is  found  Itymalt;- 
I'lying  its  logarithm  bv  219  :  the  pmducl  is  tit 
iiumbei  required.  Tables  ot  logarithms  are  Btetf- 
MTj  for  such  calcnIationB.  I  append  the  vsIim 
required  for  some  o(  the  moat  ordmaiy  thickatn^ 
df  boiler-plate.  They  are  takes  from  Wibec'i 
book  on  boilers. 


U.  PiireoT,  the  forester  of  tha  Bois  da  Boologoe, 
finds  that  dynamileoan  benssd  with  advantage  fci 

otmg  and  dividing  stamps  ot  treea,  but  it  ii 

HyUbabla  to  felling  trees  which  an  to  be  oMd 
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su 


uioe  of  tlie  Rii  ftom  (he  aJT-TeueU  at  pniD|M, 
but  DO  ancb  cxpUaation  hu  been  otFerM,  uid 
aliEht"  ■eemitobeBniiwaTeoIttiudiaappeBT- 
.  IhatB  Been  many  pumpe  and  pumpinif- 
lea,  and  havs  (ouod  that  very  littlo  ia  gBneraUy 
rn  of  the  TOlac  and  action  of  the  nil  and 
Qtn  chojnbsts  ;  and  I  do  not  know  ol  any  book 
h  givee  any  valuable  information  on  the 
act:  Tomliuaon'a  "  rneumati<»  "certainly does 
The  effect  of  pump<  haviug  long  enction  and 
■ery-pipoB  (wni  especially  whan  those  pumpBira 
Ic-actiDg),  ia  vastly  improvBd  by  the  air  and 

i 

But  t! 
3  oliamben  ii  littio   good  nulesa 

aro  properly  understood  and  managed.  A 
>  ooiuideratioD  of  the  action  of  a  pump  will  ex- 
lall.  SuppobH  the  pump  to  bo  taking  its  up- 
ca,  the  water  in  the  aoation  pipe  ii  Bet  iu  mo- 
,  and  the  water   Hows  ioto  tQe  pump   ontil 

■trolCB  ia  Guisbed,  when  the  supply  is 
lenij  checked,  and  a  mora  or  less  violent  blow 
Ita.  Parhaps  the  stroko  of  the  pump  hai  been 
qaick  to  set  the  walei  in  the  auction-pipe 
Mrly  iumotion,  and  the  down-stroke  baa  been 
meuced  befera  the  pump  baa  haeo  filled,  and 
pump  haa  nut  done  ita  proper  duty.  Nov, 
>OB«aohB^bet  (the  "VMuumehamlwr")  foil 
rmtortobe  in  connection  with  the  auction- pipe, 

U  near  to  the  foot-val»e  ol  the  pump 
snvement.  The  pump  in  talcing  ita  ap-atroke 
ledintely  takea  water  from  thia  chamber,  torm- 
n  vacuum  in  the  upper  part  which  ia  filled  by 


and  8  the  ahalt.  The  ahaft  S  ia  anpooaed  to  1 
continually  revolving,  and  with  it  the  cam  ( 
The  lever  C,  ai  showo  in  akatcb,  ia  keeping  U 
ilida  stationary,  and  the  cam  C  ia  oatiidB  t1 

irdi  ("on'Mit  drawa 

._ .   H.    He  cam  touches 

the  groove  at  top  and  hottoia,  but  clears  it  at  the 
siiloa  ;  thua  the  up-and-down  motion.    This  kind 
pnnch  ii  geoecalty  lutej  iu  coujonctioa  with  the 
leara.— L.  C.  D. 

141675.]— New   Pivot   to  Verae   Watch.- 

Tske  the  balance,  and  with  a  boltow  drill — ofaiael 

pointed — cut  an-ay  tbe  brus  round  tbe  toot  of  top 

piTot :  the  drill  must  be  made  with  a  hole  just  the 

-^"  of  the  root ;  driU  half-wa^  through,  bteak  oS 

root.    Now  drill  a  hole  in  a  piece  of  brass : 

DQ  a  small  atbor,  and  turn  and  fit  in  hole  ;  it 

should  go  about  J  in  the  hole.    Now  fit  piece  of 

ivot  drill,  pravioualy  filed  up,  IQ  brau  plug  ;  cut 

.  off  nearly  close  to  Uie    plug— not   quite — and 

lake  bottom  flat  with  oilstone ;  leave  a  piece  on 

j«  other  aide  long  enough  (or  a  pivot.  Now,  with 

hollow  punch  nr  apriog-pnnch  (ase  Fig,  1)  drive 


ip  I 


:    Uniabod   i 


n-pips, 


B  the  V 


lo  that  when  the 


._n-pipa,  instead  of  being  auddeoly  checked, 
a  quietly  into  tho  vacuum  chamber,  and  forma 
aervotr  for  the  next  atroke  of  the  pump.  The 
^mts  of  the  vacuum  chamber,  therefore,  should 
wica  that  of  the  pump,  and  ahould  be  fitted 
1  a  glaaa  gauge,  and  a  amall  pipe  com 
nj  with  the  top  of  tbcchamberand  the! 
\ui  pump,  by  which  the  ait  from  tho  top  — p_. 
Cfiom  time  to  time)  drawu  olf.  Inconsidenng 
action  of  the  air-chamber,  eappoae  the  pump 
b^  starting  on  ita  dowo-strBka  "  "'  " 
no  air-chamber,  tbo  watei  i) 
ty-pipe    ia    put    in     motion     suddenly,     and 


er  is  forced  i 


lir-veuel  well  charged 
1  with  the  diacbaige- 
e  pump  aa  oonveniont.  thi 
the  air-vessel,  compressing 
aic,  luiu  LUB  wiLitr  in  the  dolivoiy-pipeia  pur 
lotion  gradually,  by  tlie  preiaure  of  the  air  in 
aii-chanibcr,  and  indeed,  should  flow  there- 
a  in  a  qniel,  continnoua  atream.  Tho  content* 
the  air-chamber  should,  therefore,  be  about 
M  the  coutenta  ol  the  pump,  and  ahould  be 
id  wiQi  a  gaoge-gtass,  and  the  pump  ahould  be 
id  with  a  email  raivs  opecing  inwards  (db"'^  ' 
ifting-valTe");  thia  valve  atould  bo  fltl 
bottom  of  the  pump,  and  Its  uae  is  to  alio 
iji  upoa  its  up-stioko  to  draw  a  little  a 
it  that  the  air-vesael  may  be  kept  constantly 
ot  air.  Thia  anifting-valvo  ahould  be  made  to 
regulated  by  a  screw,  ao  that  any 
ntitiea  of  air  may  he  admitted  as  BBceesary. 
hout  thia  vaivo,  or  an  eqaivalent,  the  air  in  the 
Tenel  will  disappear,  and  the  action  of  the  ait- 
lel  will  be  entirely  deattoyed.  Tho  study  of 
oir-veaael  of  an  hydranhc  ram  is  well  dugu- 
i  to  teach  the  traa  uses  of  both  the  air  and 
lum  chambers  of  a  pomp. — Asausa. 
4671.]— PnnchlnB  MaoMne.— I  have  en- 
'Bured  to  make  a  sketch  of  the  parts  required,- 
fear   it   ia   very  roogb,   being   taken  from 


lutted   f 


the   aaka 


aut  thsy 


a.' 


be  useful. 


purpose.    To  such  an  e 

-  when  a  long  forte  p „ , 

handy  to  have  the  atop  to  keep  the  swell 
open;  bat  in  a  properly -built  harmonium,  "forte  " 
is  prodnced  by  moans  of  the  feet  on  the  treadles 
and  the  swell.  1  presume  the  qusrial:  doea  not 
no  graud  jen ;  that  ia  difTerent,  being  equivalent 
Full  organ;  ao  that  all  lean  aay  ia.  "Forte 
Kcneral"  must  bo  something  wonderful.  No  doubt 
"  opens  "  all  the  forte  stops  at  once  ;"  bot  in  the 
tme  of  common  aenae,  how  many  are  there  ? — 

[14302.]— Ulna  -Pomp.— Thi  a  qnerist  had  better 
patduwn  agearine  ttuit  will  give  speed  enough, 
aa  be  has  pleuty  of  power.  He  aeemi  to  have  aome 
vague  idon  that   the   electric  motor  is  a   prime 

--^ich  works  without  being  driven  ;  and 

loes  not  imagine  that  one  of  ^  to  1  horse- 
power would  do  much  work  on  a  tin.  pump.  The 
rods  would  not  do;  and  he  would  have  tolay  dowu 

pperr-"-      "■---■J  -^-'   •• "  ' :• 

Dob. 

[H804.]-.Portable  Black- Board. —Mix  very 
finely -poundod  coke  with  Bcunswick  black  it  a 
glazed  surface  ia  required,  or  with  black  paint 
[with  eiceaa  of  turps)  if  dull  surface.  A  Tary  little 
coke  goes  a  long  waj.Sus.  Dob. 

^44823.]— Separating  Glaten.— Olnten  is  ob- 
tained from  wheat  Hour  by  wsahing  the  latter  in 

reral  waters,  the  alarch    being  dissolved    ont. 

Olutan  breail  or  diabetic  bread  is  made  from  flour 

which  baa  brien  robbed  of  two-thirda  ef  ita  ftarch, 

from  gluten  fiour,  which  ia  prepared  from  the 

flutan  of  thoslaroh  fact^riea.  Theisialit" 
atter  nowi  " 


the  plug  into  the  hole  you  have  made,  and  tnta  np 

pivot.— A  FbIXOW  WOBEIUM. 

eSfl.]— Bvan  Temperature. —Thanka  to 
n.  Dor."  tor  hia  reply  to  my  query.  I  have 
tried  iron  coil  in  a  narrow  veasel  about  f2in.  wide, 
24in.  long,  ISin.  deep,  and  although  it  ia  being 
constantly  stirred,  ia  not  hot  enough.  Would 
super- heated  steam  be  of  any  advantage,  and  how 
is  it  obtained?  Would  oopper-coil  and  copper- 
voaaol  be  an  advantage  f  — CouaiN  JJCK. 

[147S3.]  —  Oas-LlKhtlnK  by  Blectrlatty.— 
Tba  moat  "  economical  way"  (1)  would  be  to  have 
a  bichromate  battery,  so  that  the  elements  eoulc 
be  lifted  out  of  the  liquid  when  not  in  aaa  :  bal 
really  the  query  betrays  so  much  wantof  knoW' 
ledga  of  the  aimplost  rudimenta  that  replying 
seems  to  be  of  no  use.  Let  the  querist  take  good 
advice  aa  it  is  meant — read  up  back  uombera,  oi 
procure  one  of  the  elBmaDtary  nianuala  on  thf 
subject.  All  he  wants  ia  to  get  a  spark  to  past 
between  two  points  of  plabnnm,  or  he  may 
render  a  small  platinum  coii  ineandoscant,  and 
then  bis  gas  will  light ;  but  to  do  that  will  coat  a 
great  deal  more  than  the  w&se*  of  a  hoy  who  will 
light  the  jots  when  ha  ia  told,  and  be  otbeiwiae 
useful.— Ndm,  Dob, 

[44791.]— Tempering  ClronlAr  Saws.- The 
tampering  ia  aa  uaoal ;  the  flattaning  is  the  dilH 
oulty.  Let  the  qaoriat  refer  to  p.  4,  Vol.  SXTII. 
where  he  will  aee  a  patented  apparatus,  used  to. 
the  purfoae.  There  were  alao  some  repliea  on  th< 
aubjeotm  recant  back  numbera. — Nun  Dob. 

[44T96.]  —  OompoBltlon  Stopa  on.  Harmo- 
niuma.- Itia  impoasible,  without  examining  the 
iaatmment,  to  do  more  than  guesa ;  but  roost 
likely  enoh  stop  pulls  on  two  aeU  of  reeds,  wh  ioh 


nc.s 


ric.  3 


of  the  Tatter  nowadays. '-Num.  Dob. 
t4ie30,]-L.   N.    W.    BnginoB.- " Diomed " 
''''■'■'""  "  '      Cyolopa, 


[44873.]— Steal  Dropa.-Try  a  strong  aolatlOD 
of  salts  of  sorrel  in  hot  water.  Bub  the  aolution  wall 
waU  into  the  fabric— J.  C.  L. 

[41880.]— Dew  Point,— To  Mn.  W.  J.  LinCAS- 
TEB,  &a.— 1  am  sorry  I  have  been  unabla  Id  answer 
you  before ;  the  tact  is,  I  have  not  bad  time  to 
eveu  read  the  Hechanic,  much  leaa  write.     Now, 

Cr  query  dues  not  preaent  any  difficulties  tome, 
atmosphere,  aa  you  know,  always  contains 
1  amount  ia  always  varying,  and, 
tubes  on  a  hygrometer  read  alike, 
)  air  is  saturated,  and  condensation 
must  speedily  take  place  Iu  the  form  of  rain.  The 
'  ro  therm ome  ten,  no  weTor,  rarely  read  alike;  there 
always  a  difference,  and  thi)  diiTeceoca  enables 
lu  to  obtain  the  percentage  of  humidity  at  the 
oment  of  reading.  Now,  when  the  diy  bnlb 
reads  ,50",  wot  bulb  4G°,  than  the  humidity  (taking 
100  as  saturation)  would  be  74  ;  but  if  you  could 
kaap  wot  bulb  at  46°,  and  lower  dry  biub  to  4S°, 
then  percentage  would  ba  80.  Lower  it  another 
degree  to  47",  then  percentage  would  be  03  ;  and, 
when  dry  and  wet  butbs  read  alike,  then  the  air  i) 
saturated,  and  rain  will  tall.  The  rise  of  tempera- 
ture preventing  dew  ie  erroneous.  Dew  is  deposited, 
but  is  instantly  absorbed  again,  so  that  there  la  no 
perceptible  dew.  We  know  that  evaporation  is 
always  taking  place;  so  is  condensation.  There 
never  has  been,  nor  ever  will  be,  a  period  of  rest 
between  them.  Tou  will,  howerer.  Sod  that  a 
3.E.,  S.,  or  S.W.  wind  wiU  give  a  nearer  reading 
between  wal  and  dry  bulbs  than  a  N.W.,  N.,  Ot 
N,B.  wind ;  consequently,  although  the  change 
from,  a»y  K.W.  to  U.W,,  may  give  a  rise  of  10«, 
thewet  bnlb  will  rise  quioker  than  Iha  drv.  show- 
ing that  the   ur  coming  from   S.W. 


n  the  earth's  aurfnee,  G 


ih  end,  then 


ktasaa.  No.  1  shows  the  front  ot  the  alide  or 
Bs;  Ko.  2,  the  side  view;  and  No.  3,  the  back. 
.  u  the  slide,  BB  the  bearings,  CC  lever  lor 
rting  and  (topping  pnnch,  D  spring  to  keep 


have  separata  knobs  ^ot  thmrown.  Aa  to  "Forte 
general;"  it  most  be  one  of  those  that  go  to  swett 
npUieSl;  for  moat  certainly  "  forte  "  tun  on  the 
batmoniuin  or  the  American  organ  ats  only  of  use 
when  they  save  the  [wrfotmer  the  trouljlft  i>t  toep- \u 
in;  the  awell  open  with  the  Isvar  provulal  tot  t,\t&\\i 


tree  radii 
eequeatly,   prevents 
touching  the  earth.- W.  J.  ti-NCAarcB. 

[44916.1— Ooll,  — To  Me.  LiKCABTEB.  — Pm- 
ehase,  if  yon  have  not  any  by  you,  Jib.  of 
cotton- covered  wire,  and  Soz.  each  of  26  and  30 
cotton -covered  wire;  now  get  a  psnnyworth  of 
iron  wire  (soft)  24  gauge,  cut  the  wire  np  into 
pieces  4in,  long,  and  tie  them  into  a  bundl 
Jin.  to  Jin.  thick,  tie  them  tightly, 
get  a  large  spool  that  has  haa  cottuu  wuuuu  uu  it, 
cut  off  the  two  ends,  leaving  them  Jin.  thick  and 
about  llin.  diameter ;  make  the  boles  in  them  just 
targe  enough  Co  Bt  tightly  over  the  ends  of  the 
wires,  glue  the  ends  into  wooden  reels,  and  whea 
cold  begin  to  wind  the  wire,  flrst  glueing  a  piece  of 
brown  papFr  round  the  iron  wires,  wrap  the  paper 
round  three  timaa,  glueiag  every  layer ;  when  cold 
make  a  hole  at  one  end  just  alJove  the  paper,  tol 
the  wire  to  so  through,  put,  say,  '2ia.  of  the  No.  20 
wire  through  th*  hole,  and  Uien  wind  the  wire 
round  and  round  aa  close  aa  posaiblo  to  tba  brown 
paper,  and  each  ring  touching  the  next;  go  ■" 
winding  until  the  fiiat  layer  ia  oics  aivi.  wiiiv 
then  bBaina.»wsni.4\».-^«t,  ^™i^''Wkei:.,  taA.  « 
un.tAsaaia-mtoVa^o'nA.-  "^■a.H.'On.Biai'i.  "Oo.- 
W6Te€i,'aai.4.  \w*- ■«^>«"™-' 


«a. 
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U  bmt  to  go  thiongh  bol«,  lemOTe  ths  cotton  and 
nider  one  end  o[  the  2l!  wire,  than  wind  thii  tOQDd 
uid  round,  brincine  kt  last  abnut  2in.  of  it 
through  BDOther  bole  in  bobbin,  K>ld«infc 
end  of  31)  to  thin,  and  winding  on  until 
all  ii  finiibpil:  nov  put  it  in  the  oien  and  fcat  a 
pmny  pan flin  candle,  and  when  the  coil  ii  warmed, 
melt  the  canrllc  and  hold  the  coil  bv  tha  Hre, 
letting  Ihp  pamnin  melt  down  into  the  roila  of 
win.  The  whule  wbeu  cool  may  be  put  od  aboard 
and  bkTe  a  contact -breaker,  or  you  can  monnt  tlie 
eon  tact- breaker  on  to  one  end  of  coil.  Vou  will 
then  Lave  u  rnpi;.i1  little  coil,  costing  ;ou  Ida  than 
half  a  crown. — W.  J.  Laxcajteii. 

[44930.] —CouDOrama.—Picturea  that  are  ren- 
dered tnutpueut  by  ths  uie  of  a  mixture  of 
Canada  balKnni  nud  turpeutinc,  and  afternrarda 
well  rolUd-dowu  on  a  glato  plate,  will  neror  curl 
from  the  heat  of  alamp  at  a  rcninnible  diitanee 
and  with  pinper  ventilatlou.  The  aimpleat  and 
le»t"in>H;"  wa;  is  to  nra  parafliii-wai ;  hut 
the  belt  plan  to  allow  the  picturen  being  baudleit 
wonid  be  the  Canada  balum  one.  To  oae  the 
Hrtt,  the  Inst  way  is  (o  hcnt  ibe  piiniflin-wai  in  a 
tin  01  loetal  dihh,  then  saak  the  picture  to  be  uicd 
in  it.  Wheu  toaked  through,  wliich  will  be  iu  a 
mionte  or  10,  trauster  the  jiicture  to  the  plate  of 
gla»,  which  mnet  be  well  cleaned  and  previously 
wanned.  But,  let  me  odd,  thi»  piocesa  is  only 
auitabls  for  viowa  or  picttirea  which  have  no  prim- 
ing or  other  matter  ou  the  back.  Tha  second 
method  ia  hcit  doue  as  follOFS  :  well  aoak  the  pic- 
ture in  turpentine  alono  for,  aay,  teu  micutfa ; 
then  warm  tlie  gUaa  plate  and  pour  on  it  a  mix- 
ture of  Cuiiaja  bal«am  '2  parts,  [iirpeutiua  1  part, 
juitas^ou  would  collodion,  poacolf  theaurplua.and 
Ibenahdeou  the  uictaro  soaked  in  turpentine,  taking 
cars  to  avoid  air-hubbtoii.  Keep  in  a  warmplicetnc 
a  fewhoura,  and,  when  cold,  if^there  ia  any  printing 
on  the  back,  it  can  bn  easily  removed  by  loaking  in 
waterand  ceutly  rubbing  it  with  your  finger.  When 
the  back  fltm  ol  paper  ia  Temoved.  give  it  either  a 
coat  of  Tarnish  or  of  balsam  to  remove  the 
ffTOund'glass  appearance  thut  would  be  produced 
by  the  rubbing.  If  no  neccoity  for  thia,  aimplj 
float  over  with  balsam  and  dry.  It  will  then  be 
found  that  the  picture  is  firmly  fixed  to  (ho  glass 
plate  and  will  not  carl  or  contract  except  uutiirly 
oaed.  With  resard  to  lenaei — they  greatly  uild  to 
the  reality  of  the  scene,  and  if  iLrrangerl  steruo- 
acopically.  would  produce  the  real  bterec>BCOpic 
efieet.  Thia  effect  you  cannot  produce  properly 
withont  the  aid  of  IrnscB  even  it  stereos  weia  useJ. 
The  extra  f  ITect  produced  by  the  lensea  arc  well 
wotth  the  extra  coat,  as  yon  would  aee  on  trying. 
— SUSUOBT. 

|44!':(0.]— To"Sniill(tht."— See  reply  to  Mr. 
J.  Stubbi,  which  will  givu  all  the  inforuialiou  you 
ask  to  far.  The  process  will  work  all  right  with 
the  fint  three  elBSWii,  but  the  last  two  I  have  not 
tried  myself,  nud  to  can't  speak  of.  But  any 
piitnies  that  aic  capable  of  tbo  Canada  balsum 
treatment  woulj  be  pretty  auro  to  Ix-  fairly  good ; 
but  if  a  tin«n  back  1>4  existent.  I  hardly  tluuk  that 
it  would  bo  of  much  use.  To  make  the  picture 
peHeCtly  amooth,  a  niUet  may  be  liaised  over  the 
rictore  and  well  jireised  down.  But  very  little 
difficulty  will  be  found,  as  tbc  pictures  will  ho 
flat  of  themtclTCS.  Colour  tfTects  are  produced  Cy 
interpcaing  sheets  of  coloured  gelatine  between 
the  lamp*  and  the  *iows.  For  instance,  supposing 
behind  a  picture  of  Venice  we  have  a  groove  to 
slide  in  these  cotouri.  By  slipping  in  a  sheet  of 
blue  gelatine,  with  a  round  hole  cut  for  the  moon, 
and  sundry  ladial-shapcd  alits  tor  atars,  we  have 
not  only  a  moouligLt  tllect,  but  also  the  apprar- 
aneeof  the  moon  and  stars,  to  make  the  illusion 
mora  complete  still.  Sunrise  ia  imitated  by  using 
a  sheet  of  rose  or  pink  gelatine :  and  a  littlo 
■itiitic  skill  would  enable  the  designer  to  show  the 
son  rising  b<  hind  clouds,  bypartly  cutting  awuy  the 
gelatine  and  working  on  the  face  "'  "*  — ' 


tion  that  th«  gtiin  of  ««ch  pieoe  crosses  saoh  other. 
This,  when  arj,  will  prevent  its  warping.  When 
the  glue  is  thoiDnghly  set  and  dry.  plane  each  sur- 
faee  of  tha  wood  parleetiy  smooth  with  a  good 
aharp  plane.  Atteiwardi  mark  with  a  DOmpaai  a 
eiicleof  UJin.  diameter.  Be  vary  partisalat  about 
this,  as  it  i>  required  of  a  particular  size.  When 
marked,  aaw  round  with  a  fino,  sharp  auv,  taking 
great  care  not  to  jag  or  aplit  it.  When  thia  ia  done, 
smooth  the  aawn  edge  with  fine  glass-paper  or 
eTuery-cloth.  When  this  is  accompliBhed.  you  will 
then  have  a  circular  disc  of  wood,  which  will  form 
the  bottom  of  theCTlinder  into  which  the  slides  will 
have  to  beptaoed.  In  exactly  the  centre  of  this  disi. 
insert  a  piece  of  brass  pipe  3ia.  long  of  Jin.  bora, 
one  end  of  which  most  be  flush  with  one  of  ths 
planed  aurfaceaol  the  wooden  disc.  Over  thii  end 
of  the  pipe  ecrew  a  pieoe  of  hiud  metal  or  ateel 
^in.  square  and  iin.  tliiok.  Four  screws  will  saOioe 
for  this,  My,  one  at  each  eornar.  On  the  remain- 
ing portion  of  the  braas  pijie  tlx  a  small  grooved 
wheel    or    reel.      When     this     is    done   the    disc 

tinTJin.  wide,  and  in  length  jin.  over  that  of  the 
ciraumfereuco  of  the  disc.  Divide  the  leiif.'th  into 
V-i  equal  parts  by  the  ai<l  ol  ii  compass  aiul  small 
brailiwl.  Don't  scratch  the  tin  any  more  than  ia 
necessary  when  marking  it.  Within  lin.  from  one 
of  the  long  edges  of  the  tin  (of  course,  there  are 
only  two  long  edges)  cat  l:i  slits  -lin.  long  and  {in. 
wiJr.     These  should  come  oiiclly  on  ths  marks 

Ku  have  made  with  your  awl.     Thexe  slits  should 
exactly  at  right  augles  with  the  edge  of  the  tin. 
""    require  sharp  " 


After 


is  bend  o> 


rlin 


adgo  of  tin  neatly, 
cylinder.    The  h 


en,  to  I 


ral  ctoud  a 


Stcsma  also  can  be  shown  by  a  ahrol 
green  gelatine,  or  two  sheets  together,  witti  light- 
ui»gBhowndartiugdnwn,and,itwiah«l.  by  cutting 
awaj  the  gelatine  ant!  gumniing  on  some  yellow 

flagmtioocaused  by  the  lightning  is  easily  aimutated. 
In  iaet,  it  only  reijuires  a  little  ingenuity;  to  devise 
many  beautiful  eltecti,  including  lighting  up  of 
windows,  ice.  And  finally,  with  a  sheet  of  white 
gdatine  running  over  two  tollera,  and  which  bus  a 
lot  of  open  holea  punched  through  it,  a  snowstorm 
is  pceducible.  Any  one  whu  hai  any  artistic  skill 
may  produce  a  lot  of  easily-made  yet  beautiful 
effscts,  which  muM  depend  on  the  views.  It  I  have 
not  lulficieutly  deacribed  this  little  matter,  I  will 
be  pleased  tu  further  describe  it.— iiVKUOHT. 

[449S0.]— Coamorama.~As  I  have  been  ro- 
qneated  by  *■  r.  I)."  en  page  If*^  of  our  present 
Tolnme  to  send  instructions  for  making  a  zoetrope 
or  wheel  of  life,  I  have  now  done  so,  hoping  that 
which  I  have  forwarded  wiU  be  fouud  of  some  in- 
tenst  to  ths  inqnim-.  Frocnro  two  pieces  of  ma- 
hoganjr  or  beech,  well  seasoned,  and  perfectly  dry, 
/ia.  tii^aoi]  liia.  square.  Then  unite  these  two 
pieert  togathar  with  good  hot  glae  ia  luch  a  pod- 


This  will  form  the  top  of  the  cyli 
slits  will  then  be  ^in.  from  top  of  cyiinaer,  ana, 
of  course,  vertical  with  it.  Then  solder  the  two 
free  Enda  of  tha  tin  neatly  to^tbor,  allowiug  the 
extra  iin.  to  lap  over.  If  this  is  propiTly  done  it 
will  allow  the  insertion  of  the  wooden  disc  to  form 
the  bottom  of  the  cylinder  with  the  reel  or  grooved 
wheel  outwards,  the  sharp  edge  being  fiuah  with 
the  under  planed  eurfacB  of  the  disc,  ^^'hen  tho 
disc  is  properly  fixed  in  the  right  position,  the  tin 
may  be  secured  to  it  with  some  fine  iruii  or  brass 
---'-iround  the  edge  of  the  disc.  After  thia  ia 
,  the  inside  of  ths  cylinder  a  bould  receivs  a 
coating  of  white  enamel  or  good  white  paint.  The 
outside  should  havea  coating  of  black  japan.  When 
ipplying  care  ahoald  be  taken  not  to  rlog  the  alits 
ivith  it.     The  same  care   will  be  required  when 

£  plying  the  enamel  or  paint  ou  the  inside.  When 
aroughly  dry,  your  cylinder  will  be  complete. 
I'ou  have  now  to  make  the  stand,  which  Aould  be 
it  mahogany,  iKoch,  or  birch,  lin.  thick,  18in. 
ong,  and  12m.  wide.  The  edgee  may  be  mortised 
.f  desired,  and  also  polished  iu  order  to  give  it  a 
respectable  appcarauce.  When  polished  und  dry, 
utort  a  steel  pin  furnished  with  a  poiut.  The  pin 
should  be  thick  enough  as  to  fit  nicsly  into  the 
btass  pipe,  so  that  the  cylinder  may  revolve  on  it 
without  shaking  about  from  aide  to  aide.  The  pin 
be    of    iufficient    Imgth   as   to    projoot, 

^ upwards,     about    31  in.   above     the    lerel 

of  the  stand.  The  pin  must  also  be  inserted 
perfectly  upright,  so  that  the  cylinder  may 
revolve  steadily  over  it.  It  should  be  placed 
about  Oin.  from  one  ot  the  narrower  aidea  of  the  i 
~,  and  at  equal  distance  from  each  uf  the  other  , 
At  the  other  end  of  tho  stand  fix  a  grooved  | 
wheel,  of  four  or  five  inches  diameter,  fumiabei' 
with  a  small  knob,  so  that  it  may  be  turned  by  tht 
hand.  Then  place  your  cylinder  on  the  pin,  pasa  i 
»ird  or  small  indiarubber  band  round  each  of  the 
grooved  wheela,  and  then  your  zoetrope  will  hi 
ready  for  the  slidea,  which  ahnuld  be  plaeed  round 
Lhe  bottom  portion  ot  ths  inside  ot  cylinder  againat  | 
the  tin.  When  the  cylinder  is  revolving,  look 
through  the  atits.  und  the  figures  sn  tho  s1)i1'>b  will 
appear  as  it  endowed  with  hfe.  Ths  cylinder  may 
"-e  made  to  revolve  on  a  stand  without  the  Rroovert 
hi'di.  the  motion  be  given  to  it  by  the  right  hand  ; 
.ut  the  method  I  have  described  iinjinrta  to  the 
cylinder  a  much  steadier  and  regular  revolution, 
nud  is  unquestionably  the  beat  plan.  In  my  pre- 
vious reply  to  thia  qneiT,  I  have  stated  where  the 
books  cm  be  obtained.  I  with  our  readers  to 
understand  that  tho  wheel  of  life  it  not  a  new  in- 
veutiun,  and  thoujih  a  clever  scientific  discovery,  is 
unf.ittu  I  lately  almost  forgottta  and  gone  out  of 
jato.— fj,  Feveu,  Hichacdson-Btreel,  Bwaniea. 


gat  an  augmentatioii  of  tha  Kinnd.  New  H  jm 
irltl  make  320  waves  on  a  piooa  of  eaidboaii,  tW 
alter  your  aompaasss  and  maka  300  on  the  aaa 
cardboard,  and  in  the  same  diatanoe,  roa  wiU  lal 
that  SO  times  the  orast  of  one  ware  iajnst  ovnlh 
ainuB  of  the  other,  consequantlf,  we  hare  34  laak. 
Then  Just  make  below  theaa  WBTes  tfl  in  mat 
length,  and  40  over  theCU;  in  the  lattnr  eastilh 
impossible  for  you  to  get  crest  exactly  over  lisi^ 
oonssquently  there  is  no  beat.  If  I  have  QotmsJe 
it  sufiicieDtly  clear,  write  again,  and  I  wilt  deny 
best  to  help  you.— W.  J.  I^castu. 

[44033.]— To  Mr.  lAnowstor. -Thenisnatit 
present  any  ^rm  of  machine  suitable  for  amateoi 
til  produce  the  electric  light,  asd  it  will  be  a  kat 
time  before  anything  of  the  kind  is  made,  alftoop 
machines  are  mach  better  than  they  wen  alts 
years  ago,  and  it  is  probable  that  as  in  the  pd 
immense  improvements  have  been  made,  so  ia  lb 
tutara  still  greater  things  will  be  done.  VA 
reference  to  the  micrometer,  do  yon  wish  tailt 
give  you  iustrnctioos  for  making  a  parallel  vtn 
micrometer^     If  not.  let  me  know  which  kindyn 


Engines  of  "Preonraar"  cUas,  gives  Cossack  N 
114.)  and  Uruid  as  444.  I  think  he  vrillfiadlU 
Druid,  not  Cossack,  is  114S,  and  Coasaek  ii  1144. 
These  two  and  Colossus  (1154)  are  stationdil 
Carlisle.  Jaaon,  718,  is  a  5tt.  fiin.  eoopM.— 
CABStuaa. 

UlSQl.]- 1,.  H.  VT.  Xnslnea.— Thxnki  to 
"  Diomcd "  nmd  "  W.  B.  P,"  for  replisi.  It 
"Diomed"  is  rather  donbtful  as  to  the  cla«  of 
several  engines  he  gave  in  answer  to  my  qUMj 
(4l01Ii),  I  am  pleaaed  to  say  I  can  give  him  intonu- 
tion  as  to  those  he  is  doubtful  upan.  Jaaon,  711, 
it  a  "  Precursor."  Lawrenoa,  514  :  Uarithon,  317; 
Pegasus,  mi.  are  "Precedents."  Usdsa,  9}^: 
Uoitodon,  47'J  :  Fheasiut,  23S  ;  Petrel,  309,  Oiia, 
l,lljt.  and  Wyre,  l,10o,  are    (ift.    conplsi.— Fol- 


given.     Noa.  .il4,  Lawrence,  G17,    Marathon,  i 

IS2.  Pegasus,  sre  "Precedents"  :  whilst  PhiUBnl, 
Mcdca,  :$aildlehack,  Odin,  and  Wyra  (their  nnn- 
bers  are  right),  are  neither  "Precedents"* 
"Precursors,"  bat  Oft.  coupled  engines  of  JIi. 
Webb's,  very  simiUr  in  appearance  to  thsabosa 
classes.     I  believe  all  the  Gre  are  at  X 


[44971-]— Blectrlc  Trloyclo.— Bo  not  di«im«f 
ovur  having  a  motor  to  drive  a  triryele.  Thii  JW 
will  never  got.  Yon  migbt  wjrk  out  an  ideal 
had  aome  10  yoars  ago,  to   applj 

going  down  hill  i 
would  help  to  drive  the  machine.  It~you"go^MT, 
<iO  miles  in  one  day  on  a  tricyole,  the  chances  sn 
that  you  are  within  lOUft  of  tha  anme  elevatioa 
~buve  Bca-level,  at  the  end  of  jour  journey  as  jta 
ere  at  startinj^,  and  theie  oncht  to  be  do  Idw  ■ 
suoh  a  journey.  There  would  be  the  same  ieagtb 
ot  up  hills  as  down  hills,  mud  it  a  aeriea  of  tpcisfi 
could  be  so  arrauKed  as  to  wind  up  one  at  a  (iaa 
d  at  the  discretion  of  ths  ride 


eat  a 


Lsthee 


[410l:>.]  —  To  ICr.  I.ancaster.  —  Dsschanol 
is  quite  correct,  altliough  he  does  not  i-xplain  it 
aufticiently  for  a  student  to  nnderatand  the  reason 

the  milt.  Xqw,'  thou,  to  begin  with:  beats  can 
only  occur  when  two  waves  are  travelling  together, 
one  hoviu;;  more  vibrations  than  the  other,  the 
quicker  Due  gaining  on  the  riower  onn  until  the 
phase  «t  elevation  orercat  of  one  wave  is  pri-cisely 
over  tlie  phase  of  lifipresaion  or  the  finua  of  the 
other  wave;  or,  in  other  words,  when  the  coudonsa- 
tion  of  [ine  wave  and  the  rarefaction  of  another 
wave  occupy  the  same  space  at  the  same  time; 
then  we  shall  have  silence,  the  waves  go  on,  aud 
ws  have  soDBd  again,  and  at  last  the  crest  of  one 
is  pnciiely  with  the  at«*t  ot  Uie  oUtei ;  b«t«  ite 


this  would  savo  a  lot  ot  useless  labour  in  diivufs 
machine  up  hill.— W.  J.  La>:cmiiB. 

[41'J73.] -Electric  Zd«ht.— There  U  no  forao) 
electric  light  that  would  enable  you  to  light  ynr 
room  under  a  heavy  outlay  at  tirst,  and  a  coa' 
tiuuous  outlay  after,  beside*  lieing  an  eodloi 
source  of  auauysuce  aud  ill-tempar.  Better  Im* 
it  alone  altogether  thau  waste  ticae  and  moaty. 
At  prt.ient  tliere  is  do  appacstas  for  lighti3isa 
ordinary  ronui,  but  there  will  be   by-and-bf.- V. 

[44U7'.).1— Brass  Sprlng'B.  —  Tou  can  lesdilT 
make  spir.-il  wire  springs.  Turn  a  chuck  a  little 
smaller  than  yo.i  require  the  spring  to  be,  'km 
take  eanic  hard  brats  wire,  make  a  imallbDleiE 
Imge  end  of  chuck,  aud  bend  the  end  of  win  iiih> 
a  hook ;  put  it  in  hole  of  chuck,  und  commenff 
winding,  taking  care  to  keep  each  of  the  lijoi 
quite  cUise  to  hist  one.  When  all  is  woand,  let  it 
gradually  uncoil  itiult,  pull  oui  the  Lttle  hmkcc 
nip  it  oil  with  the  cutting  nippers,  and  stretch  tht 
spring  1o  a  little  longer  thau  you  wish  it  to  be.  If 
it  is  not  BO  Btrong  as  you  would  wish  it  to  b&  tbtn 
put  it  onto  a  guu-barrel  or  a  piece  of  iron  rod,  ssd 
bammet  it  all  round ;  this  will  make  it  as  t^cgli  st 
you  want  it.  To  make  flat  springs,  cut  thea  to 
iho  size  you  want  them  to  be,  out  of  hatd  bna, 
then  bend  them  into  form,  and  with  the  back  ot  4 
hammer,  make  oueidds  ot  tha  spring  hollow:  tkii 
will  make  it  itronB,  and  yoD  srill  find  ancb  a  spNg 
very  durable.— W7  J.  LucaniK. 

[449SG.]— Pebble  SiiMtutaa- If  Ua  ^tchAt 
lenaua  are  ant  at  right  angUa  to  tha  optie  exit  ttiT 


SXIGUSH  ICECEAiaO  ABD  WOBU)  OT  SOXEKOX:  Ho   8e7. 


iriU  thow  Tiii«  ;  bat  It  reqnim  for  ilatpci  curvn 
than  uiT  oiuinBiJ  inootuilH  to  ihow  them  in 
panllal  light :  bj  employin({  eoQTerfieut  lip;ht  iu 
tb*  poUriactnw,  thty  will  be  obtained,  if  out  an 
dMvibeil,  which  ii  tha  propor  direotioD.  Should 
tiiaj  happen  to  ba  cut  parallel  tn  the  aiii,  it  in 
qalto  paaible  no  oolaur  might  lie  xea  b;  oidiD&ry 
mcana,  sud  inch  lanM*  miiv  thaiefore  he  le&llv 
ptbble,  hut  are  not  out  as  tb«f  thould  be,  whicb 
!■  the  naion  of  tho  annouDoemeut  Tetemdto.^ 

I44gSG.]— Peblila  SvMtac  lea  .—Quartz  polnr- 
iaei  difftrently  to  almOEt  urety  other  subatuice.  X 
nf  aliDOit,  btcauie  there  ue  »  few  other  cr5iitiLli 
that  ara  the  game  in  their  optical  depflitment ; 
Iwtgaaiti  ii  tha  moit  beautiful  iu  the  stiiaa.  We 
all  U  I0tai7  poUiiutiou,  aud  different  Tarietlo* 


will      prndnc 


hile 


iiother 


a    left -handed    rotation , 
..    .  _  ,9bble  i(  tit  long  toeua,  there  will 

not  be  any  nnga,  hut  only  change  of -oolaur; 
bat  when  the  pebble  i>  either  a  deep  canTex 
or  coDcaTe,  than  the  it  is  coloured  liiiga 
aiB  inalantly  leen.  Now  ppl'bles  may  ba  cut 
parallel  to  tha  aii«,  or  at  right  auglea  to  the  aiia  : 
tha  latter  will  prodnce  the  coloure  and  linge,  the 
fORoer  will  not.  Hut  the  latter  are  worth  eon- 
udarabiy  mora  monay  than  tha  former.  Yon  may 
ba  able  to  oat  out  nl  a  ciyttul  only  bait  a  doian 
Itood  pabbla* ;  while  it  you  don't  caie  what  yonr 
cnrtoniar  gate  lor  hia  money,  than  cut  them  to  a> 
to  giT«  gieatert  nnmber  out  of  the  cryatal,  and 
nem  ndnd  their  optical  purity  ;  and  to  be  bane- 
it  he  cut  »o   that 


ibow  rings  in  conTernnt  light ;  for  inataaoe,  the 
(par  may  ba  eoreied  by  a  tourmaline,  and  the  twn 
looked  throuirh  toward!  any  polariier.  {3)  I  have 
aoTvr  meddled  with  cutting  hard  atonea,  and  have 

■hould  uy  it  depeoded  on  tbo  amateor.  (4)  The 
liie  na'ned  will  giTH  ^ood  projeotiooe;  but  it  la  a 
pity  not  to  fit  up  for  itandard  aizea  if  poulble,  if 
only  fat  borrowing  purpoese.  (4)  1  can  only 
ftuswer  tot  aqoate.  uuannealad  glajaei.     The  glass 

of  alata  or  iron  which  can  be  withdrawn  and  Itotn 
which  it  can  be  tlid  off.  Slide  it  off,  at.-inding  1.11 
edge,  to  any  miuaiTe-facad  cold  metal  Barfaoi} : 
■land  or  balance  on  its  npoei  edge  another,  and  if 
you  can,  bring  two  more  in  oontact  with  tha  liilc 
edges— all  aa  cold  as  poiaible.  Unless  it  is  full  reii- 
hot,  the  Klais  will  fly  into  piocea  en  touching  t>i>' 
cold  metal,  but  if  neatly  aott  it  will  not  do  ao.  1 
Irnow  this  will  maka  ffood  squaree;  for  other 
IV.  T.BKth  r>au  answer  the 


placed  vartiailin  ordarlo  aavs  apaee.  There  is  not 
the  leaat  neoeaaity  to  remnTe  the  eniite  tow  in 
order  to  replace  a  brnkea  ti^^,  nor  yat  to  liberata 
one  whioh  may  oease  to  apenk,  aa  eaob  channel  and 
reed  ahould  ba  entiTely  independent  of  each  otbet. 
— G.  FsYER,  Swanaea. 

[4.i03D.]— OaB-8t*yoB.— "  Sunlight "  deaciibas 


very  fine 


from  an  A.igaad  gas- 
sy an  ia&nitaly  email  por- 
Lutity  will   escape  otot  the 


burner.  Ferhapa  it  n 
tion;  a  rery  large  qu. 
water  and  into  the  roo 

It  cannot  be  too  much  insitted  on  that  a  gss-atave 
ahnuld  hare  a  flne-pipe  to  earty  away  tha  produsts 


iug  lights  for  watkahopa.    The  dynamo 

—  eiprnsiTa  and  require  a  lot  of  attention,  avid 

n   then   are  Tery  troablcsome.    Wait  a  little 

lonjtar,  another  Tear  at  two,  and  yon  will  be  able 


npatad  honses  that  hnvs  prodi 

the  waaren  than  a  dozon  pair  of  anlinary  apactacle- 

gfmmf  would  do.— W.  J.  L.^cistgh. 

[440:17.]— ChuDfertnK  Oxford  Framea.— In 
npljto  "Strathtay,"  the  grenter  portion  of  re- 
iMta  in  Oxford  frames  can  bo  cat  by  a  circular 
■aw.  A  small  nw  mountod  on  spindle,  and  tun- 
ning between  lathe-centres  with  udjuitable  bench 
to  legnlate  the  depth  to  which  the  ssw  is  reitnircd 
to  cut,  and  movable  fence  torlide  work  agaiuat,  ia 
what  i*  required.  Having  cut  the  two  cuts  in 
^eoa  so  aa  to  meet  in  tha  form  of  a  V,  the  andi  of 
nbkta  muat  be  floiahad  with  a  cblael. — S.  C.  W. 

[M997.]— CluunfbrlnB  Oxford  Frninea.— 
I  oat  sorprised  that  among  ihe  many  anawers 
l^van  to  tha  original  query  none  have  dealt 
wiOi  the  diffioolty  experienced  by  moat  amateurs 
who  pMtess  few  tools  of  mb beting.  Thiii 
waa  »  glMt  trouble  to  mu  till  a  fnend  auggextel 
iloing  awaywith  it  oltogethiit,  aud  filing  a  beadiug 
instaad.  This  ia  of  easy  accompliabment,  aud  by 
Ditiiig  wood  of  a  different  colour  a  pleuuug  effect 
is  prodtued,  which  enhances  the  beauty  of  the 
work.— Da-iDls  Disito:rr. 

14499:.]— OhnmrerlnK  Oxford 
hav*  read:  Mr.  C.  Taylor'a  letter  on 
bat  oonnot  qait«  nnderatond  hia  apparatua.  Would 
he  kindly  explain  one  or  two  pomta:- 1.  Haw  i> 
Ur.  Taylor's  fence  fastened  with  two  sorews  an  that 
it  may  at  theiame  time  be  easily  moved y  i.  Is 
tha  chamfer  to  he  ont  by:  tha  3in.  citcolar-aaw,  or 
fay  the  steal  n,ller  described  lubiequently  ^  S.  In 
what  way  do  the  two  piecei  of  wood  screwed  to 
thaaaw.Uble,  Bt;anaDgleof43^aHi•tinthecbam- 
laTiDgf  4.  Are  these  pieces  of  wood  to  be  set  at 
•n  angle  to  the  top  of  the  aaw-table,  or  to  ita  aide, 
ixtotbeairGular-asw,  otto  tha  ateel  collar  with 
the  teath  'f  If  Ur.  Taylor  could  ^iva  a  drawing  it 
might  aiaiit  us  in  nndetstaudiug  hia  plau. — 
CELL. 

[tMlOO,]— Tanlnff  Bath.— You  cannot  do  enj;- 
thnf  with  your  pteaant  toning  solution.  Put  it 
away  and  make  up  a  new  one  ;  the  better  war  iito 
nuke  it  up  when  yon  want  to  use  it,  alwaya  keep- 
ing two  atoek-bottlea.  i>ne  containing,  say,  ICoz.  ol 
distilled  water  with  Ti  groinaof  gold,  and  the  other 
cootaining  lAoz.  of  water,  liiT.  acetate  of  soda,  and 
t  scruple  of  hicatbonate  of  aoila.  To  use,  mix  one 
part  of  each  together,  an  hour  bofota  it  is  wanted, 
aadyan  will  be  able  to  produce  any  tons  you  wish. 


buUjsc 


'.  J.  LutCAETBB. 


whose  quety  I  missed  a  fortnight,  owice 
lu  aueruce  from  home:  (1)  ll  does  not  require 
more  than  a  minute  nr  10  to  "  evaporate "  n 
iaiieine  aoluiion,  hut  it  Bametimas  rer|uirea  a«  mucb 
ai  ten  before  the  crystala  fcirm  properly,  the  sub- 
itsnce  bein-;  meanwliile  kppt  melted  m  ita  own 
water  of  cryatallisition.  Probably,  enough  is  not 
put  on  the  glass :  I  gonei:iily  uae  nearly  half  as 
much  as  will  lie  on  tha  gta-n  without  ninuiBg  over 
the  e<lge— quite  u  thick  layer  of  lluid.  I  bad  many 
faUnres  at  first,  but  "L.  V."  will  find  that  by 
degrees  he  Hnds  the  right  he.-it  and  ita  proper 
management.  Do  not  forget  Ihe  solution  ia  tu  be 
naedaaturat^  when  pretty  not.  (2)  Thetwoobluie 
angles  of  calcite  are  grunnil  away  at  riebt  Huglaa 
to  the  erystallographic  axis.  The  plate  abould 
eoljbafnnn  l-12th  to  ^in.  thick,  and  will  only 


in  all 


wiili.— W.  J.  Lancasteb. 


[4.)I17.]  — Enlnrffed  Too  -  Joint,  —  If  "A 
Working  Lad "  will  send  hia  addreat  to  Pn,f , 
Kennedy,  of  11,  Great  Bmuavick- street,  Dubliu, 
ha  will  Bend  him,  free  of  charge,  a  pamphlet, 
(aplaining  the  dilTetent  diaeaws  of  tha  fei>t. 
tigether  with  a  lotion  which  will  cute  hiienlargi^.l 

all  di , 

ss  t.i  what  will  he  its  power.  For  the  atmatur< 
uae  10  or  12  D.W.G.,  ailk-cOTfred,  and  it  will  b 
butter  to  have  it  double-caviirod.  Let  ma  knot 
how  tha  machine  ia  built,  aud  cf  what ;  tlien  1  will 
help  you  aa  far  an  paaiible.- W.  J.  IIas'c.vstei!. 

[I502.I.3  — Astro.  Telescope.- Oat  a  tsllow 
caudle  aud  a  pennyworth  of  beeswax,  pat  tlit 
beeawsx  into  a  cup  end  place  it  in  the  ovea  until 
tha  wax  is  maited ;  then  malt  some  tallow  into  it 
about  1  part  tallow  to  '2  parts  wax.  Well  mix  it, 
then  allow  it  to  cool.  Tnke  out  the  plug,  clean  uU 
the  bearingi,  and  baring  well  rubbed  every  pari 
of  tha  joint  with  thia  bome-mada  grease,  aorsu- 
together,  and  you  will  And  it  all  amoath  and  nic>.- 
again.  Keep  tfae  grease  in  a  Inx  toady  tor  me  it 
another  tune. — W.  J.  T.i-tPAgrpn, 

[4^3027,] -Photo^aphlnB  th«  Moon.— Tho 
fltat  eatantial  ia  an  equatoreal  telsicape,  driven 
by  elockwurk.  It  yon  haTB  tbia,  and  will  «ay  ao, 
and  also  add  that  the  moon  ia  not  in  the  taleacope. 
than  I  will  tell  you  how  to  get  a  photo.  It  wonlil 
ba  most  difficult  to  gat  anything  but  a  blurr  from 
your  former  arrangement,  inr  von  say  tn  qae^ ; 
"  If  on  a  clear  moonlight  night  I  have  a  long  tehi- 
seope  focus,  the  moon  in  it !  "  I  have  nearly  hs'l 
the  moon  In  a  large  telescope  before  now:  but  I 
wiah  I  could  only  make  a  telescope  with  the  moon 
in  it,   I  woold  not  care  to  photograph  it  than 

W.  J.  LlK'CASTEE. 

[450.33,]  —  Aatronomloal    CompntatloiiB.  — 

Otbet  biioks  ou  aatronomy  oontaiuiugthaneaessaTy 
tables  may  be  got  beside  tboae  of  Le  Verriat'ii. 
which,  I  agree  with  "F.It.A.S-,"  would  be  of  tittle 
uae  to  a  beginner  in  oatronoinlcsl  calculatioii!. 
Tha  works  Iwuuld  recommend  to  "J.  L."  ar<; 
Vince'a  ".System  of  Aatrooomy,"  4  vols.,  or  Whil- 
iog's  "Comprehensive  Sratem  of  Astronomy." 
I  vol.,pnbhatiedinl325.  By  either  of  tbsaa  works 
the  longitude,  latitade,  B.A..  and  Dec.  of  Ihe  Sun, 
Uoon,  and  planets  can  esiily  be  computed  tc 
within  one  or  two  minutes  ol  arc  (or  10,000  years 
either  bslore  or  alter  the  year  IHOO.  U  "  J,  L." 
poaaesaea  a  fair  elementary  knowledge  of  astn,- 
nomy  and  plane  trigonome^  he  can  soou  learn  tn 
compute  the  places  of  the  Sun,  Moon,  and  planeta. 
If  he  will  advertiee  hia  addreu  in  yonr  columns  I 
shall  he  most  glad  to  assist  him  to  tbo  beat  of  my 
ability  in  a  private  letter,  oa  the  calsolatioo  avsn 
for  one  example  would  occupy  too  much  apace  in 
theae  colnmna.— W.  il. 

M,'.03«.''- 

kiudofelf.  ,  ^   .._._ 

produce  it  at  will  witli  cither  a  fnctional  niacbiui 
or  a  Uuhmkorr  9  coil.  I  take  it  to  be  entirely  dub 
to  induction  ;  and  that  any  line,  eveu  ou  tall  telj> 
graph  post,  insulated  aud*joinad  up  to  telephouG, 
will  produce  the  eameieeuU.  The  higher  aud  long  ur 
the  wire  tha  greater  tha  tftect  ou  the  tricphouc 
plate.  I  have  fouuJ  aomethinj;  iu  connection  with 
tholdephouo  that  ha«  unt  yet  been  reportpJ.  I 
wilt  send  it  to  "ouis"  in  a  n-erkottwo:  and  I 
hnve  no  doubt  it  will  in'crest  dChcis  aa  much  aa  it 
bos  done  myailf.—  W.  ,T.  Lajicuii^iu. 

[4ijai8.]— Perpendloalnr  Beeda.— The  reoaon 
that  the  reed  a  ara  placed  perpeadioular  is  bacause 
tha  ohannela  iu  connection  with  th«u  teada  Sra 


[45040.]— DlaaolTing  Paper.— Bj  adding 
liquor  amtnoottc  to  a  strong  solution  of  sulphate  of 
copper  till  a  deep  blue  liquid  iaobtainsd,  wa  get  a 
I  solution  which  diswlrei  all  the  flbtoua  portiaa  of 
I  the  paper,  and  thotooghly  diiinCagtatsa  the  la- 
msiodar. — Dit^isod, 
[45010.1— DlBBOlTlBff  Paper.— I  made  a  note 
.  otthefolliwingfromNo.  lilK)  -'E-H.,"  but  never 
tried  tha  ptocaai :  Take  ammonia  hydrate  (2'2' 
,  Banmv)  and  aild  19  per  caut.  ol  hydrated  acpper 
csrbonate ;  attar  the  reaction,  otdinarv  cotton 
(not  greasy)  added-  in  small  qusntities,  and 
agitated,  will  dissolve  in  thia  liquid,  forming  a 
highly  oanstic  solution.  Decant,  or  filter  it  thiougb 
nabestoa.  A  pure  paper,  I  should  think,  waold 
abo  diseolve  in  it,  unlsaa  the  binding  material  pre- 
vented the  action.— DAOHm!:Ki. 
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ting  will  be  difficult  tot  ,     ... , 

howarar,  m«ke  a  mck  and  pinion  easily.  The 
:  camera  should  have  a  sliding  tail-board,  then  two 
racks,  tbo  leogthyau  wish  camera  to  odj  ust,  should 
I  be  Bcrowed  on  to  the  ili'.ing  part  of  tail-board,  aa 
]  far  apart  aa  you  can  pUce  them  :  thcu  a  pinion, 
having  each  end  turued  down,  to  work  iu  a  htas* 
bearing ;  and,  on  one  end,  a  pinion  nut  will  fluidi 
tha  work.  In  acrecing  on  to  tail'board  thetwo 
broaa  baaringa  carrying  pinion,  aea  that  they  are 
quite  trna.  and  that  pinion  works  smoothly  iu  tha 
racks, — W.  J.  LiscAST£a, 

[45014.  ] -0x7  ■HydroKsnMloraacopa.-Yoa 
cannot  uae  your  mioro-objeotivoe  for  an  O.H. 
miuroaoope ;  in  fact,  there  is  not  any  part  of  tha 
table  microscope  applioable  for  O.H.  microKope. 
If  you  would  like  [u  make  One  of  the  latter  I  aball 
be  pleased  to  Rive  you  all  the  instruc 
to  tnablo  you  to  to  make  a  good  m 
J,  Lascasteq. 

[i^^lHJ.],  —  Steam-plpea,—" Doubtful"  must 
not  connect  hia  return -pipe  to  the  boiler,  unleaa  he 
fills  bailer  quite  full  of  water  and  pipes  too;  in 
which  case  he  will  require  a  aupply-tonk  in  con- 
nection with  hia  boiler,  and  then  it  wiU  be  a  hot- 
water  Bpnatatua.  It  he  must  use  ateam,  let  him 
have  a  drain-pipe  to  his  tetani-pipa:  ot,  atill 
better,  a  ateam-trap,  and  a  pump  at  injector  to 
force  the  water  into  the  boUat ;  but  I  {mtet  tha 
former  plan. — LocKBTrrcn. 

[4.50o9.]— Kedloal.- "  B,  C.  F,"  can  ovetoome 
obstinate  constipation  by  drinking  a  tnmbletful 
of  hot  Writer,  comfortably  hot,  every  night  when 
going  to  bed.  Aa  aoou  ai  the  malady  baa  bean 
subdued  the  remedy  can  be  gradually  left  off. — 
H.  O'B. 

[4.]069.1  -^  KedloAl.  —  Whole  wheat -maal 
porridge;  whote-maol  biscuits  ("  Digeativa"] : 
whaaten  groats  (i.e.,  tha  wheat  merelr  flattened, 
not  gtouud)  made  into  light  puddings ;  and 
plenty  of  fruit,  will  gqa^rally  cure  tha  moat 
obatinsta  constipation.— D.lqiidbbt, 

[4,'i0(jl.]— Three -throw  Pampa.— Your  fignres 
are  qnita  correct  for  aingle-acting  pumpe.  Tha 
aisa  of  the  pipe  I  would  racaramand  ia  6in- ;  the 
dimansions  of  the  engine  would  be  1  Tin.  cylinder, 
i^lin,  Btroke ;  initial  pccsanre  of  ateam  8Ulb.  pet  , 
aquatainch,  witbacu[-ofFat:iD  percent,  of  strolie. 
Tba  power  of  the  above  engine  ia  rather  more  than 
ia  actually  required,  but  it  is  necessary  to  allow  for 
contingeucica,- if.  F.  C, 

[45062.]- Oil-Stalne,~LikB  "  C.  0.,"  I  had 
occasion  to  change  my  residence  some  time  ago, 
and  my  workroom  -  door  wop  in  a  beuI  state,  aamuch 
BO  that  the  female  experta  in  aucb  matters  declared 
it  never  woul.i  come  clean ;  nor  would  they  be  in- 
duced to  try  it,  so  I  had  to  do  it  myself.  The 
Btaina  were  oil,  black  and  md  paint,  varnish,  and 
blood— tlie  Istter  the  toault  of  an  accident  to  my 
hand.  I  tonk  two  pennyworth  of  oxalic  acid 
[poison ')  .ind added half-pintot  hot  water;  apiece 
of  cotton  rag  tied  to  a  stick  iarv»d  tor  s  mop.  With 
thia  I  molBtened  the  ataina  well,  then  I  went  over 
the  Hoot  wi>b  hot  wa'rr,  auda  and  soap,  with 
■Clubbing -brush,  aud  1  hail  the  cleanest  floor  iu 
the  house.  Thia  ladpe  ia  worth  taking  care  of.- 
LocKnncu. 
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maltAd  witbont  ths  kdditioii  of  watec  pretenblj, 
Klthough,  of  FOoiM,  TDD  majr  add  a  IitUe  if  yon 
like :  it  ia  then  poared  into  tbe  cssee,  nearly  filling 
ttSm.  Tbe  cue*  are  than  iialdered  ap  ur-ti^ht. 
The  aqetBte,  in  ntDmiiig  to  tbe  *oLid  atat«,  jieldi 
lieat :  end  it  i>  im&iD  liquefied  bj  inunening  the 
ouei  in  ■  ooppec  ol  tiot  mter. — S.  A. 

[45072.  ] —Percoasloit-  Action,  — The  b  emmen 
ue  so  tnimgad  ea  to  atrike  tbe  free  enda  at  the 
Tjbratora  itnniodiately  before  they  are  aet  in  motion 
hy  tbe  wind.  I  ibanld  ediiao  ''Apollo"  to  en- 
deaTOUi  to  Bod  an  opportunity  to  examine  an  in- 
Btiuincut  to  which  the  paiaiuficn'BcCiaD  is  applied, 
aa  by  aa  doing  be  nil!  lou-Q  mare  and  will  have  a 
iu  better  idea  of  the  ecnDgecBent  than  a  Totuoie 
of  woida  could  cooTey  to  him.  To  attach  the  per< 
-oonian-aDtion  to  the  harmoaium  ia  of  f«r  greater 
difficD!t7  thmn  tbe  querist  iraagiaea,  ai  it  ia  cae  re- 

i airing  ([r«»l  sVill  and  nicety  ofworknumahip.— G. 
^BTEB,  Swanaea. 
[40074.]  — Preuure  of  Soiew.— Thia  ia  the 
aeoond  tbima  that  I  have  to  apologiH  for  aaawar- 
ing  a  qaerj  mongly.  My  excoae,  u.batoiB,'U 
aimply  that  1  am  OTerworhed  juat  now.  The 
traotiona   in  my  reply  ibould  stand       ■      ■  and 


what  firmly  on  an  ordinary' cutting-broach,  the 
■prlng  plaoed  in  tbe  bole  of  the  collet,  a  braaa  pin 
fitted  so  aa  to  aecoie  it — baring  been  filed  fiat  on 
ine  aide— when  the  length  al  sucb  pin  may  be 
marked  by  moana  of  &  knife-edge  beiDgpaeaed 
OTer  it;  when  withdiawn.  aod  placed  iu  a  ahallow 
grooTe  of  a  pic-fiUng  block,  a  kuife-ed^e  placed 
upon  the  mark  fonnad    by   Ibe   knife,  by  twiatieg 

Sin-Tice  and  holding  the  knife  firmly,  tbe  pin 
i  be  easily  aeparateil  from  the  wire,  when  lo- 
u^  in  bote  of  the  collet ;  but.  prior  to  pulling 
in  iti  place,  tbe  odge  of  a  amall  burniaber  should 
placed  npon  tbe  aforeeaid  mark  (or  length,  and 
s  pin- vice  being  twiated  round,  the  rough  knife- 
uk  would  be  chamfered  cH.  The  smallei  end 
anch  pin  should  hava  its  extreme  end  broken  off 

d   "rounded  up"  betore  tbe  spring  ia  tinally 

Bocured.  To  make  it  circular  and  flat,  place  "■ " 
ooUat  and  apriug  upon  an  ordinary  arbor,  put 


I.1O8O 


[43071.]  — Press ure  of  Horew.- Many  thanki 
to >'0!atton,"  '■  Ploni  Almoni,"  and  '■  Sunlight," 
tor  their  kind  repliaa,  though  T  confesa  I  do  not 
quite  understand  tbem.  Will  one  of  these  gentle- 
men further  inform  me  oa  I  did  not  atats  the  pitch 
of  tbe  BCrew  when  aaking  ths  questinn.  The  pitch 
of  the  actew  ia  ball  an  inch.  How  many  timea 
does  it  require  to  be  turned  lonnd  in  order  to  pro- 
duoe  a  pieaaore  at  one  ton  ?  Further  information 
on  tbe  eubject  will  greatly  oblige,  and  will  be 
foond  ol  real  practical  nae  to  —  Q.  Fdtbb, 
Swaoiea. 

[45083.]— Om  BeeuUtor.— There  are  many 
uaeleMthmgapat  in  and  adTeitvaed  by  agenta  aa 
affording  a  great  aaviiig  of  gaa  that  an  Dot  the 
aligbteat  use,  ai  they  require  to  bo  watched  to  ace 
bow  many  lights  are  in  nae,  and  are  then  regulated 
by  baud  accordingly.  But  there  ia  a  gaa  governor 
in  the  market,  made  by  Mceirs.  Bruce,  Peebles, 
and  Co.,  of  Edinburgh,  that  la  really  what  it  ia 
called,  that  ia,  a  gaa  governor,  and  ita  price  for  20 
lighti  ia  29b.  Now  thi>  goTemor  teallr  doea  what 
ia  aaid  of  it  in  their  catalogue,  and  it  doea  no! 
matter  whether  there  are  5  or  20  lights  on  at  once  ; 
you  will  never,  with  ile  uae,  have  any  ainging 
burners:  it  ia  ao  simple  and  ao  effective  that  any 
ordinary  peraou  can  manage  it ;  all  it  requires  ia  t^ 
keep  Iho  diaphragm  properly  adjuBted  with  ita 
brass  weigbta  which  regufato  the  preaiure  of  the 
gB9,  alao  to  keepitsoft  by  the  application  of  a  little 
D^tafoot  oil,  and  not  to  place  it  where  it  can  be 
bard  frozpu.  They  also  make  a  burner  that  ia  a 
gaa  regulator  of  ilaelt,  which  can  bo  fitted  to  any 
ordinary  gaa  bracket.  I  have  put  their  gas 
govemora  in,  and  now  have  their  bumera  in  nae, 
and  can  vancb  for  their  lieing  what  ths  makers  aay 
they  are.— Joe  Blajv,  Carlisle. 

[4503S.]—  Leo  Kajor.  --  "CarliaBlmo"  will 
find  the  moat  favourable  time  of  the  year  for  view- 
ing tbia  oonstellation  ia  in  February,  when  ita 
Incida,  Kegulua,  aoutba  at  midnight  on  the  IHth; 
ihould  Ihia,  however,  be  too  late  aa  hour  for  hia 
obeerrationa.  he  will  find  that  it  is  well  placed  for 
viewing  at  about  'J  o'clock  in  tbe  evcnmg  on  tbe 
loth  of  Uarch,  !^  o'etock  at  the  end  of  March,  and 
in  the  early  part  of  the  evening  during  April. 
After  then  ft  beeomei  rather  too  near  Ibehorizon, 
Bi  Regulua  teta  at  midnight  at  tbe  end  of  May.— 

[450SD.]— Pulley  Dlmenilons.-Eale:  Multiply 
the  ipeed  of  tbe  first  ahale  by  tbe  diameter  of  ihr 
pnltey  on  tbe  lame,  then  divide  that  product  b] 
Ihe  apeed  yon  want  to  ran  yonr  last  abaft,  and  the 
quotient  will  be  the  diameter  ot  tbe  pnUej  re- 
quired.   Example : — 

60  X  15  ^  J 

(2)  Multiply  the  apeeit  of  the  first  shaft  by  thi. 
diameter  of  the  pulley  on  the  aame,  then  divide 
that  product  bj  the  diameter  of  the  polley  on  the  lael 
phatt,  and  tbe  quotient  will  be  the  apeed  required. 


~  OvEBiooEEB,  Bradford. 

[43091,1- Sceraotypinff.  — It  ia  moat  likely 
platter  ot  Puii,  or  eome  preparation  of  papier- 
mjcht'.  Tee  aystem  adapted  new  tor  casting 
newapapere  takm  twenty  minnlei  from  the  receipi 
of  the  tormaa  to  the  delivery  ot  the  finished  plate. 
— Nira.  Dob, 

[4oD9S.1  —  nttluB  Balaace  SprlnffB.  —  A 

spring  b^ig  teleeted  aa  to  size  and  atrengtii,  the 

cmtmofitthoaldbehnkea  sway  un  til  the  collet 

iaJatfAae,    Hit  oollet  hariag  been  pboed  • 


E Dinted  tool^auch  as  the  point  ot  a  "round 
roach,"  by  which  a,  fusee  upper-hole  abould  be 
smoothed — the  flat  anil  circular  character  of  thr~ 
apilng  may  easily  be  adjusted.— 9ecohd:'  PSAOTl' 
ciz.  Watciuaxes. 

^l&0<)G.]-FlninK  Hair- Sprinss.— Get   aom 
hair-apringa   (good)  ataorted  tor  Geneve,    lever, 
*nd  verge.    Now  we  will  put  a  hair-inring  ii 
Geneve : — lat.    Take    three    or    four    about     I 
atrengtb  you  require,  take  the  bar  and  mearare 
circumference,  aa  ahowa  in  Fig.  1  (which  ia  about 


"the  t 


B  of  ■ 


firm- 


twice  the  real  size) ;  the  dotted  line  is  the  apring. 
Now  take  your  balance  with  collet  Sied,  but  tht 
pia  and  old  apring  removed  ;  preaa  tbe  spring  ovei 
tbe  collet  with  your  tweezera.  ao  that  it  will  bold. 
Now  tsike  bold  of  tjie  oulec  coil  with  your  tweezera, 
and  raiae  the  balance,  ao  that  the  bottom  pivot 
just  touches  your  white  pad,  or  paper ;  aet  it 
awiDgin^  with  your  right  hand,  and  time  it.  The 
way  to  time  a  balance  spring— have  a  pendnlui" 
bung  on  the  wall  directly  in  front  and  near  yoi,. 
This  abould  beat  a  true  second.     Set  it  awinging, 

turn.     You   nnly  count  from  one   aide — viz., 
right  hand.  The  same  rule  appliea  to  your  balance. 


cnlyct 


iting  6 


l-&thsto 


ngbt  Bi< 


eond,  yi 


.     YOUC! 


2-rithB 


._ iconds,  102- jths  to  tbe  4  seconds,  152-51h« 

to  the  6  seconda,  ice,  until  yoor  balauco  stops. 
Yon  will  aoon  see  if  your  apring  is  too  weak  or  too 
ationg  ;  if  either,  you  have  only  toslip  on  another 

Sring  and  repeat  tbe  counting.  If  yoa  follow 
ese  inatmctiona  caretutly,  any  amateur,  with  a 
little  patience  and  practice,  will  be  able  to  fit  any 
haii-apring  with  ease.  Lover-apriuga  you  count 
4)  2-5  to  the  2  aeconda,  or  rather  9  i-Stha  to  the  4 
seconda.  It  there  ia  any  part  of  this  you  do  not 
nnderataud,  it  yon  write  again  I  will  explain  any- 
thing.—A  Fellow  WonKiriN. 

[460nj.]-Dla«olvliiK  Oold  and  SUTer.— I 
may  mention  to  S.  Gold  that  onleas  be  has  acme  con- 
siderable knowledge  of  practical  chemiatiy,  and  a 
proper  place  in  which  to  work,  he  will  only  succeed 

trous  fumes.  If  economy,  too,  is  any  consideration , 
be  bad.better  intrust  Iha  job  to  aomeone  poiaesaedof 

frepBr  appliaacea.  However,  here  ia  the  process: 
or  an  ounce  of  ailver  take  2oz.  strong  uitjic  acid, 
diluted  with  4oi.  of  water.  Add  tbe  melal,  and 
warm  till  it  effervesces  briskly,  taking  care  to  con- 
duct the  operation  oat  of  doors,  or  underneath  a 
chimney  to  carry  off  the  f  umca.  After  all  ia  dia- 
Bolved  (except  possibly  a  little  black  powder,  which 
is  gold),  evaporate  geutly  to  dryneai  to  drive  of! 
the  exceaa  ot  acLd,rediuoLve  in  wat^r,  and  place 
ia  the  solution  a  plate  of  meinllic  copper  scoured 
bright,  leaving  it  tbere  till  a  tew  dropa  ot  the 
liquid  added  to  some  talt  water  does  not  torn  it 
milky.  Tbe  copper  plats  is  now  wsahed  (not 
scraped)  from  any  adhering  precipitate,  and  tbe 
dark-gTM'  powder  waahed  with  plenty  of  water 
and  dried.  It  is  pure  metalhc  silver,  and  may  be 
obtained  in  tbe  form  of  an  ingotorbuttonby  luaioo 
in  a  porcolaia  or  fireclay  cmeiblo  with  some 
carbonate  of  aoda  and  aalt  to  set  as  a  flux. 
Another  way,  it  the  querist  has  proper  crucibles 
and  means  ot  heating  them,  is  tn  odd  an  ounca  or 
two  of  salt  to  the  solution  in  nitric  add  after  largely 
diluting  with  water,  which  aeparatea  the  ailvar  aa 
chloride  ia  the  tono  of  a  white  curdy  predpi late. 
This  ia  washed  thoroughly  by  decantation,  mixed 
with  twice  itt  utAebt  ol  dry  cub<)natB  ot  aoda  (pat 


aoda  cry  stale),  and  heated  In  a  ■baoflookel 
after  which,  tbe  pure  metaUia  olnr  wiUMlg' 
at  the  bottom  of  the  crooibla-  Grfdii  Ji— '^ 
a  warm  mixture  of  two  part*  x 
part  Dilric  add.  When  i'  ^" 
evaporate  to  dryneas  over  a 

add  clean  copperas  (sulphate  of  iron)  d 
hot  water— equal  to  eight  timea  the  qUDbh 
gold  used— and  allow  to  stand  (o>  nx  haon.  I 
p-oldvfili  aeparate  out  aa  »  brown  powte,* 
becomea  yellow  and  luatroue  when  rubbed  ' 
any  hard  body,  and  should  b«  washed 
dned.  It  may  bo  fused  in  the  samr  vay  u  ah 
hot  the  boat  required  ia  so  groat  that  ;t  UM 
done  in  a  apecially- adapted  fnrnacc.  All 
copper  and  other  impuritiee  originallT  Jirsimt  ii 
gold  remain  in  aolulion  aftsraddiDsthamtfi 
So  that  the  weight  ot  tha  sold  o&tained  si 
Gniah,  compared  with  iU  woight  at  thgstsi^l 
sure  teat  ol  the  quality  of  the  metal,— DrawB. 
[45098.]-Re«t8tanca  Coila.— The  tolbn 
are  the  rciistancea  ot  the  Geimaii  silrer  mm 
need  in  making  my  own  coila  :— 

No.  24    1  yard  resistance  equal  to   'SiMota. 

2C     1    „  „  „  II     T. 

20     1    „  „  „  3'1     - 

In  small  reaistanoea,  jiieater  aoooracy  may  H* 
tained  by  using  the  thicker  win.  Id  aiy  Im 
bobUu  there  is,  approximately,  Ifbof^al^t 
the  Sohm.  4ft.  Gin.  ot  No.  26,  3ohm.6ft.lJa< 
No.  2G,  6ohm  ;<ydB,  'i'2in.  ot  No.  30,  lOoia.  llti 
No.  30,  .'iOohm.  IGtyda.  ot  No.  30.  So  lo^ah 
reaiatauce  ot  a  wire  ia  known,  it  isaauiri 
dmple  calculation  bow  much  ot  itirillbsn|M 
to  make  a  bobbin  of  any  given  rewdnct  IU 
desirable  to  make  them  rather  louer  tal 
actually  noceeeory.  so  aa  to  allow  of  atat^mM 
tbia  will  require  a.  ^Tbeatatone  briogg  1 
astatic  galvouometcr,  neither  of  which  atai 
to  make.  Aa  "  Eaat  ijigUa  "  ianodoaMii^ 
a  therm  o-galvanometei  ia  made  of  much  lual 
wire  than  one  used  far  detecliug  feebit  rM 
currenta.  In  making  mine.  I  used  Ko,  16  ia* 
lated  copper  wire,   witi  about  three  lajmh* 

and  care  abould  be  taken  ■    '    "-  "- ""^ 

ot  the  wire  aa  neat  the  ^. , ;^ 

Slace  of  biamutb  and  intimony,  1  bata  ■tW 
>r  my  thermopile  the  formula  publishad JjM 
Rossein  ■'  Froc.  Hoy.  3oc."-nains^,  Kwp" 
one  element  and  tor  the  other  an  alloy  d  D^* 
with  l-12th  part  of  tin.  The  resnlt  has Iw* 
nently  satisfactory,  ant  tar  snrpaasBS  iii^» 
neaa  any  with  btamuth  and  antmiotiy.  wMa. 
single  couple,  lin.  in  length  and  I-'™''??? 
the  approach  of  tbe  hand  within  u  iadifc 
couple  cauaea  a  prompt  and  en€»J«to( 


but  I  am  n< 


.„„  -„  ,>.^, Aoy  lurther  intc_ 

Analia"  may  require,  T  ahall  bej^BSiedtoi 

— J03EFH   MaB^T^ES. 

[15103,1— ateain-sran«o.— Ton  wiU  binrt 
difficulty  in  getting  the  parte.    WhalI*ow^ 
would  be  to  get  a  piec*  of  drawn 
size  and    thicknem,    aad  then   ru 
home-made  oval  draw-plate. 


:,  oonld  be  made  tw""^ 


= ™.o , ■'rii 

lootion  of  tube.    To  the  ena  ■*)] 

to  braze  onan  inlet,  torthe^^J 
at  the  olhtr  end  a  plnj™'^ 
light  connecting-rod  ta  a  piece  o(  piM"  JT 
to  form  tbe  pivot  for  -Jie  dial  points..  ™" 
muat  bo  bent  so  as  to  b*  slightly  eocaitnc  ■«■ 
case,  to  allow  of  its  epriuging  ontwW"." 
preaaure.  Si^e  of  tube  mightlm  Jia.  DJ''' 
The  case,  aay,  Sin,  diameter.  To  g"*"""'; 
would  want  either  a  test  pump  and  r^uWPJ 
on  it :  and  mark  off  tbe  presanres  dmS  "J" 
dial :  or  else  got  it  marked  off  l""5r, 
presaure  by  connecling  it  with  a  ^^ 
good  gauge.  If  you  want  to  a^jtj'j^ 
oval  tube,  there  is  a  way  with  aniibetii^ 
and  a  spring.  If  this  wouU  halp  T"  "^ 
would  deearibe  aame.- Soot-ioTtt. 
[l,^107.]-SBrew-onttlnB.-If  rw  ^^  J 
s'ideorfem.lethreada.andthebrf.ialb.^*      « 

ih  a  MI'S    ; 


0  tool— Ihia  iemg,  m  «  ,_„. 
either  through  the  oM  Si^-rf 


cli  nation  of  the 


can  be  aJj  ustad  to  f^'ZiHl^ 
serew-thriaas.andliiis***^ 


a  amall  holes  you  would 

the  work.    It  womld  be  usm  ""Iu  »■• 

threads,  hat  with  the  erd  bent  to  •«  «*",  ^ 


nailer  ht 


inaide   thread.    By  Uw  ^i.'** 

jto  can  be  o^rmtad  on;  ^  jgttt 

'    -   -  -  ua  a  tool  lor  evKT  '^^it 

bar.  the  small  *tMl<»>^i(l 

nged.    Aatoso.';"^^ 


'bilst,  with  the 

aires  to  be  changed. 
_  DO  easy  rule,  that  I 
the  qnestioB  moM  tfa 
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[*5H3.]  —  OtaemlaBl.  —  Iodide  o(  methylo- 
lUethTi-ftinyl-iimmaDiuai  ooireipondi  ctunnicnlly 
to  chloride  of  •mcaoaiuca.  in  which  tbs  noD- 
stitueDt  atoms  are  leplicod  tiy  oraiaia  rkdioJi. 
Ttlnl,  obloride  at  ammoDium  is  CI  N>> 

Tbe  compoimd  ia  I X  Enstlijl 
ettiyr 
etfajl 

AmmaDium,  NH,  can  hfttn  caob  of  ita  Btoma  of 
hf  drogea  replBc«d  by  b  Tuiety  of  ndiuU.  uid  jst 
leUiD  its  geaeric  ohamisal  propectiei. — Sluxi. 

[<5U7.]-l*imoh.— I  ihould  DBS  two  mtow, 
SOiD.  dTameter,  wttbbladea  Sin.  long  from  thsbou. 
I  ibould  aba  um  i-V\^mot  the  Grimiha  p&ltenii 
with  ft4iD.  boH,  «sd  this  would  Uks  a,  Ijia.  ib&ft 
Tell  ODOufh  if  the  bUdet  irare  fitted  with  the  out 
to  adjoitUiem  on  the  eit«rioT,  initaadoticaidBtha 
b«M.  The  pitoh  I  ihould  twyimniBiid  yoa  to  try 
would  be  aGoat  IRia.  pitch  for  the  blaxlea,  aad 
looUiig  kt  the  dtmcQiioDB  ■■  you  itate  them,  I 
■hovla  »^a  the  blulea  4in.  urOHtbe  widest  part, 
wUili  would  bs  about  the  middle.  Tbe  exact  pttoh 
to  pA  Oe  utmost  speed  I  oould  not  tell  you  unless 
I  had  additional  data,  and  want  thnngh  a  eatrfui 


1,  of  the 


■  «M  nunalt  ie  to  n  .  . 
U  WMv,  ud  gndnall*  in 
oa  mnta  nn  fomidtbat  tl 


of  lUp,  and  jwldi  tbnefon  the  greatest  rail  elfi- 
«aaj;  therefore,  donot  tedmosths  nmlatioiu  of 
the  eaginea  bj  a  ooane  pitoh,  eapedally  as 
I  havs  Dot  the  least  idea  as  to  the  after-lines 
of  the  hnll.  Vi3y  pouibly  a  finer  pitch 
than  I  hftTe  iudieated  eveu  miaht  be  fuuad  to  give 
the  best  result.  As  long  u  the  boiler  will  moke 
the  steam,  I  ihould  not  kaep  domitheipeed  o(  the 
Migine,  eapociatly  as  the  stroke  in  short ;  but  let 

try  OD  the  llDfil  hare  indicated,  and  then  let  me 
Imow  the  result,  when  it  is  quite  possible  that  I 
oan  inilicate  altentians  that  would  be  improvo- 
neata.— SusnjdET. 

[ISlM.l-rAbTaainluii  Tubs  Walla.— These 
m  extruoeW  Qsetul  wherever  there  are  water- 
bearing atraC^  generally  eaad  or  gnvel,  withio 
soft,  or  22ft.  of  Che  sucraos.  They  are  driven  by 
a  anuU  rooDkej,  and  of  cours-)  cuiDot  bn  used 
where  there  are  rooka  or  maiaes  of  stone.  When 
water  IB  raaehed,  the  pump  tor  some  time  brings 
np  sand,  Sco.,  until  a  cavity  ia  lormid  rouud  tbe 
and  of  the  anatiou  pipe,  into  which  the  Water 
oclatM  from  all  udes. — A  Bakustes. 

[45154.]— Atayulnlan  Tab*  Wells.- They 
may  be  uaed  moat  auoccaifnlly  in  any  likely  spot, 
but  etpecially  through  clay.  It  is  aitoundiog 
through  wbat  obitactf a  the  tubes  majbadmeu: 
iu  fact,  atonea,  eioept  large,  do  not  aeeni  to  bain - 
■upetatile  obataclei.  One  great  item  in  their 
favour  ia,  that  if  the  watnr  be  teiiaired  for  drink- 
ing purpoaea,  should  the  lirat  apriag  Ihat  ia  tapped 


a,  and  coat  but  little  to  make,  owing  to  the 
number  of  puts.  The  great  point  u  to  get 
the  guide  path  and  rylinder  in  perfect  line,  or  the 
eoRiae  will  roa  atiflly,  as  it  leeia  any  imperfect 
liaiug  out  aeotelj  ;  hut  once  carefully  erected  and 
sec  true,  it  will  rsqaice  uc  further  udjustmaut  for 
jaara .— SuHuaET. 

[43131.] -Boonomy    of  Slsctrio    Idcht.— 

iucaaHeacent  Hghtiug  ^r  sr.,  nor  ia  there  likely  to 

be.     Improrameota  in  the  working  doration  of  the 

'   mpa  have  bean  made,  and  will  progres*  ;  bnt  the 

onomy  of  the  actual  light   is  a  matter  of  simple 

ii^ios  :  BO  much  energy  as  electric  current  pro- 
adDg  so  much  temparaCuie  in  the  conductor, 
and  so  mach  light.  No  invention  or  improve- 
ment can  aJter  these  rslaCiaiu.  Eionomr.  re- 
garded as  relative  force,  ia  a.  matter  affected 
by  tba  conditians  in  each  case.  loventors,  lor 
instance,  say  th<>y  can  produce  the  light  at  leas 
than  the  cost  for  gaa.  The  atatement  meana  nothiog. 
Gaa  costs  'i*.  Gd..  C<.,  and  l^s.  Cd.  per  l.OOOIc. 
Whether  an  electric  light  of  IC  oaodlBs  will  coat 
or  leea  than  ao  Argand  gaa-bumer  of  equal 
r  dependa  upon  two  conditiona.  I.  The  oast 
ol  gas  per  1,000  at  the  apol.  2.  The  cost  ol  pro- 
duction of  the  equlTalcnt  electric  current  at  the 
spot.  As  far  as  I  can  learn,  the  incaudeaoeut  light 
undor  favourable  circumstances  of  generation  oom- 
parea  with  gas  at  a  cost  of  Gi.  per  I.OOOIt.  What 
the  ocmpanaon  will  be  whentbe  light  and  its  source 
are  separated,  sod  the  electricity  i*  distributed,  no 

I  a  Tsrj  larKe  elamSDt  of  Che  price,  and 
electricity  will  Dot  he  made  distributable  without 
ooDsidarable  cost. — SiaitA. 

[■i.'ilC!.]-I.enBBa.— If  I  hadnoreatriction 


driving  down  again,  it  ia  genorolly  found  that 
water  can  be  got;  the  iron  tubing  affect 
stopping  off  water  from  surface  drainage,  oi 


urfao 


a  far  a 


cost  goea,  if  the  locality  be  at  all  likely,  I  ahould 
not  care  (a  aink  a  well  at  no  little  cost,  if  one  of 
these  could  bo  osed.— Sukijuut. 

[4910.5.] -Water  raised  by  Windmill.- This 
raally  depends  on  the  clasa  of  country  a  goud  deal. 
In  some  parts  of  England  it  would  beaimply  abinrd 
to  fix  a  windmill— whilat  in  others  great  uw  cDuld 
b«  made  of  them.  The  couloroiaHoa  of  the  coun- 
try of  the  Weattrn  SlAtw  of  America  is  very  much 
infaTOurof  Ihefitiliaatiouof  winJp^wer,  nndniud- 
millB  are  naatar  in  appearance  an  large  plaias.  Take 
for  iastance  Salisbury  Plain.  You  will  find  lata  of 
windmills  grinding  corn  on  that  plain,  iaasmuch 
owing  to  the  elevation  aboae  the  aea-terel  aud  tbe 
rolliiiK  nature  of  the  ground  aurfaoe,  the  wind  can 
be  nude  good  use  of.  There  are  aevecal  eu|;iuaer- 
iug  firms  in  this  country  who  mnko  a  apsjialitf  of 
small  wind  motora  for  a^'ticulturel  parpoaes.  auch 
as  pumping,  obaff-outtiug.    grinding,  jic.     I' 

to  me  would  always  elicit  the  deiired  information. 
— SuSLionr. 

[iSlST.l-BrenkbiB  Coke. -It  some  UtUe  loss, 
oaring  to  the  crushing  action  of  the  machiiiB,  would 
not  be  a  fatal  objection,  would  not  one  ot  the  patent 
stone-  hreaketi  do  ifbat  you  want  i'—SuicuaaT. 

[43169.]— Small  BnBine.— For  general  plan  of 
enginere[eTtapageI9'2,  Vol. XXXII.,  andforii   - 
of  same  yon  will  liod  full  mention  on  referriog 
page  144.  same  volume.     You  will  find  that  t . 
cjllnden  described  are  •!{  bore.  Yon  would  do  well 
to  increase  this  to  3ia.  The  bailer,  as  given  at 
would  atill  be  largo  oanugh,  as  the  engine  t 
from  the  sizrs,  &c.,  I  thi>n  gave,  cannot  uBe  al 
steam,  and  vou  would  also  tw  able  to  set  tbe 
ta  ebl  off  a  fitth  aooaar.  SeveraJ  engines  that 
heea  latelf  ia:ide  on  tbU  p!&n  are  all  giving  i 


illen 


a  Da! 


£<1  and  the  second 


IurctLase  either  a  Boai'a  aymmetri- 
meyer  rectilinear,  the  flist  costing 
Oa.,  tor  whole-plate  aiie.  M 
a  I  could  get  made  in  Paris 
I  Ions  that  would  do  all  Ihat  either  of  the 
lid  at  ttT  leas  coat.  The  only  differenoe 
.e.  If  a  person  wonted  to  aell  either  ot 
thetwofintmentioued  make,  a  giiod  price  ia  always 
obtainable.  If  the  laat  named,  it  would  be  not  so 
likely,  aa  it  would  only  fetch  ita  aecond-hand  Value 
although,  asfaraa  deUDitiou  goet,  it  would  favour- 
ably com  pare  with  the  others.  There  wjuld  be  a  little 

an  object  to  my  mind  aa  mioroacupicat  deS- 
and  depth  of  focua.  To  photo  auch  subjects 
name,  you  aJu  want  a  camera  with  naing 
kc,  aa  tbe  space  between  the  object  and 
a  is  U'lt  always  excsative,  and  it  is  handy  fre- 
quently to  place  the  instrument  above  or  below  the 
'aneof  the  object.- Su.vlioht. 
[43IGJ.]— Faura's  Sattery.—The  reaction  is 
sruciselj  tbe  aamR  as  lliat  which  occurs  in  Iho 
Pleuti  or  its  modiflcition  by  Da  Meritena.  TUo 
oxygen  ariaing  at  one  plate  from  the  decom- 
position of  water  producci  peroxide  of  load;  the 
corresponding  hydrogen  reduces  the  other  plate 
'-  -■-— rstato  of  oildation.  When  the  battery 
work  the  lendeocy  ia  to  equalise  the  two 
conditions  of  oiidation  by  tranafarriog  halt  the 
oxygen  acraas  the  liquid.     Ut  oourae  these  oou- 

' "     only  imperfectly  realised;  other  rs- 

rdiiig  to  the  -tJto  ot  the  pli  * 


QUEBIE3. 

I— KeltlnK  Br»»»— Dri«li 
0  wauJuPi!  the  luuwera  to  ■• 
'    htfin^  about  to  biuld  a  nva 

Vuiild  suic  chimn-)-  Au  for  bi 
[■umonetotheoiher!  Aekctehc 
iia  would  b*  a  (Treat  fiLVUur.    t 


Iui7t.1-Atl)uitla  Cables  of  ISA 


I«!TS.l -Poultry.  —  WiU  subscribet 
;uadi-Q  fuwI-bauK,Ui,  by  tttt-ianag  «t 
[iaiTfl.l—BoUer  for  I,a,nitcfa  —Wm 

'^E  the  tubva*  co'>ld  nol^'ba  got  at  la  i 

tiuu,    LAunoh  i>i  MIC.  :  aiUitle  ci'llsdu  euji 

1.  would  oblige.    "SuDliKhC"  cODldbt 

[U177.1— Fret- Saw  U&chlnes.— I  ^ 


1    the 


IG7.]  — Firewood. - 

rns  freely  and  Eteadi 
lasts  nearly  as  long  as  au 


t  Bjcapea  altogether    i 


held 


ONANSWERED    QUERIES. 


Bmi>a  our  luC  J.  Brc«n.  Belf ■<'t.  has  rrplitd  to  44 
41SK.    New  Violin.    To  "Oasli,"  jr.  ■;■;!. 
iVtn'.    TaUr*Kena«dyM'>^! 

4UBa!    To  Hr.  HsnIdB  keanedr,  6>C. 

(UHS.    RMtograiihie.  mi. 

M£S7.    AdJustJDS  Loco.  Kngiacn.  0><^. 


.    Dynarao-Uaefalne  Mii^i 
.    Lathe-Uakinir-    'i'.'Mr,. 


l-SeooTerlnB  SetaJ  from  ^ 

hud  ot  Slotting   thi!   metd    |i*V* 
:-Leatber  Bollors.-Will  .aj; 
'tJit'stouKBu,  BtniTloi'd.  '^ 
13.]— SeatlDC  Btoam  I<auncl 


miueral  Oil. 


'  klu^T 


t4.]— Maltlpui'iKiae  lAthe  — 
MuItipiirpuM  LaUu)  "  of  Mi.  W. 


K'tal  M'ui'li  ai  w.'li  lu 


[4S1 85,1— Valve -Chost  of  PumpJ 
Hiluiaa  double  beat  v.lte  ;  tipotiun-* 
e.atuiL.-  pi-rfonited  with  Ain.  iutet  and  Ji^  ' 
•"■■    -' ■•'■    ■  'iw  of  iadiarublier  *ia-  ' 


l-iu.  aUive 

Eii, 


lofindkintaltfr.  WUP 
Tf  to  fojt-TslTe!  O* 
a  tliey  oivbUKirwllU' 
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1  Vfailift   Sonw!- 


■g  OmaTneittBl  Fottsry.-^^ui 
■  .'  )iiiw  Uiiy  ;iri>  aptiLitd  1    IiUktb 


lut  Flow  of  Iiliiuld   fiam  a 


s  hflght  of  t 


rl  ul  U 


Pluio.— The  tauiUQ?niii  nypiuio 
'?i  bftri:  ■trlkiiis  iuteod  of  droppkHff 
Then  us  heu-It  tvcolr  keyi  Out 

Bui]  ihiod  it  Uioni  tba  On,  vhich 
that  diT,  but  next  duf  it  w4b  u  bad 

n.i  iiij.k«-  Borwhare  amr  hert,  w,  if 
cui  tell  mc  how  to  remr>df  thLi,  I 

iilili^d.    laia  quite  iin[iraat  of  tha 


r  or  fotro  geatlj-  ii 


a  mould  of  ploflkic  oT  l^tfiit  wlijoh  1 
>uir.>u,  Itapi^Bii  tlut.tlio  plulor, 
intlUFfl  xhe  jtir  and  ip^ili  th«  foatinf , 

t.  Engines  — Coold  ■'  Pnth,"  or 
tliu  '■  K.  M.."  »oa«(jr  thofullowlng 

^2;  An-  M)  and  R»  llks  3191    i3| 

Tlie  cni]i«iiil'io!i>  Jt  Iht  lui^s-wbKled 
dr  invnlkmed   ijy   "  CuJ>tain  *'  !  — 

Usthod    of   UaaanrliiB 


lU  I  And,  lutlr,  Hhnt  Ii  tb»  but  boak  on  IHcti 
LppUad  tu  Jigbtiny  -'    I  vub  C^j  ho  ttuirauf^hly  lu 

_    llor.andanr  iufucouiCuiDirill  be  tlunkruUy  m 

by-BiT-raoiiNo.  1. 
[tEKH-l— Blahromate    SatteTlea.-IVhat 

cuooMMi  Dp  for  uitcmit]'  ia  one  viMrl  of  uluU 

=  UB.«D«.Vo.l. 

{'ISSOS.]— am&ll  OlfouUr  Saw. -I  wiali  U  > 


HJMd  aav  vould  be  raqmred  to 
fltlHiiHof  IligpuLlur<  "lul   ^ 

iTcrtlH  for  rukar'a  i»»i»  ii 

(Mi«.l-To  "SiialiBht."— I  ban)  ■  luiub  wiih 

Jogle  ojlinJtr  auamB     a|>a.   br  SJin.,  (twm   o«-off 

6-l^rtiia  ai  atitfko,  prapellcr  lOfn.  di«m.»  Tdidli  3ft.  4m.. 

— '-uiaC  atcBDi  tonwd  into  pipei  under  bI1g<,iibicli  ii 

teefiij  DondenKd.    I  hara  not  itn  air^mnp  ytt.    I 

jtut  mEoava  oomforCablr  to  hold  vt«*m  vitb  a  dmiU 

oftalu^    Whaslwanttoknuir  11,11  louwoBldli-.' 

fpould  nut  taku  any  inura  vtrtm,  a&dTu  1  aonld  ^l  beUKT 
-eaulttf  oUo  tbo  oiao  ot  air-puzup  for  HmD.  Ilnt-ud, 
.uiing  the  comiog  wmt«r  montha,  to  make  the  above 
agioe.  If  Tou  tbinK  tliero  U  ao  HdnDtiin.  I  nwT  atali- 
.  h4Ve  about  U4ft.  totil  beating  auif ace  m  boiler,  I  ean 
uUu  pot  e  propelln  iUn-  il  zeqaind.  Aa  carlr  t^j  to 
nbove  would  grmtlj  abligB—AHi'taL'B. 
[li2CrT.l-Ito-wlriiiKPl»noforte.-Il»ve  an  old 

K'lll  BUT  nmdFT  kind  if  till  me  bowtoBtoiC,  whets  to  get 
win»,  >(ri  and  pticee  u(  siune  I-P,  H. 


ll'^'i^SSuui  ^    m  «o  eei  -^,n   ..u 
l>;  liElpiuK  uie  ia  this  tantlei  I  — 

Majble  to  Statu  Black. -C:*u 
h.|]ii...'  I>e  BUJimd  i«  blick  i    r.iot 


!■.— 0*)fB 

-fVin  unr  ul   Tonr  lubBcrib*™  i 

^lani  lo  till.'  min  i  At  preieol  1  ha 
Ow  papFT,  whiiA  prevnti  ihs  tuli 
jtlhia  iiietliadlaiuucuitlrBQdljiii 


oiitb.   Mi'iui.   LHOgdalp. 
1.  UL-len't   Di   euttou  !- 

cture     Franta.  —  Thii 


-d  fai-viTal  timn ;  uthflr  tklc,  MteiliiA 
!an  taj  na&cc  nay  'What  jl  i<,  an' 

nd    N.  W.    En(rInOB.-(:*n   an 

lIozJEju  thty  are,  and   dntfa  !— Fum 

■io  Bslls— Wlwt  Ii  the  >«t  all.i 

imo    Uitoliliie.-[l)    Mi„iiU   Oi 

,i,.i,.l,Iiinl :     aj  Could  n-l.l-iuas-..-t 
1  length,  inll.  mme  <Ar..-  wimain 


1  fault  ot  auch  no  ii 


fl  curablo.    Uuat  of  tl 
I  heya,  and  1  do  not  ae 


evQta  and  palLeEa.    Oae  reaiiJt  ol 

worked  br  ibB  heel)  and  the  Fv , 

ulne.    WilliKHneane  be  KOiideDeiishtoBybDwpedalx 

_iuir  the  tiaekoa  aru  Iti  be  owiicd  bo  the  lervrt.  Lutlr, 
How  ia  tba  DOVHbls  kcjbuard  oonuectMl  witb  tha  wind- 
LHiC  Itbs  Clavier  Mobile  advei  tiled  m  Uunuaoium  liib>  '. 

n.b. 

[«MS.]— Ortrloh  Feather  Dyoln^.— Wdl  snj- 
(tMod  black  I    Alao,  a  ^iHid  dark  manMu  lor  feaCheii  f— 


[UIU.]— Qas    from    Fluid  HTdrooarboDS.— 

liydroiairWinH   whiuh  would  not   require  toe  punffing 

r4M18.]-I*tha.-Iw*nt  to  Ima  mt  aomo  oa»t-ii™ 
tllawiLrin,it>eem.i  tu  olipaud  I  caanuckeep  it  in  eut, 
k^u  Jv^f^^i.  a"  "*■      " ""'  '^    "       ""    " 

[.4Si13.]— BIsotTlo   Motor    for  Punkah  —I  w 

rtitiLiDig  m.-wiB^inachiarH.  &c-     Wdl  aofooe  of  four 

puUuis  a  puokiiL  in  ho;  cUmal^re  T  llie  work  to  bQ  ilw,-- 
" — >ull  IL  banging  Ivam  uf  wood  about  7lt.  long  luid 

.  ._  .jirer  side,  hj  ait  to  tmaig  il  about  vft.  from  the 
pcrpeudicular  eaeb  wsf .  Thepoll  ia  oulf  uDswii.T.Ibe 
-eibt  of  Ihg  l«im  itningitnilBcieDt  back  iwing.    A 

fninllr  goes  to  ilaep  during  tliB  night,  lu  that  one  lo 
f  uke  1^  the  heat  tu  tind  gnsjKlf  Dotered  with  moaqnlto 


lule.  Ale  uuiT  lul.d,  draw 
H'hutT    ICbiBied,  whe 


[uStB.l-Ii.  and    N.  W.    Kagtaem.—l  ihuli  be 
nctremeir  obliged  tty  tAe  numbcni  mid  cUiijes  of  thr 

y.flTia.Luncdale,  fjultan.  Nu'ith  Westein,  I.itoui,  Trsvi' 

iLiek,  Pattaiiliilo,  SinipiitBil.— W.  B.  T. 

L-ttiia.l-lCodel  Steam  BcKlne  - 1  havL'  madi 

the  tjp  punmup^u.  1 

"    '    "  S"  «ri:,iu«lly' 


HjttumiWrt  WLL-k«'jULU.' Alftbl.,   LUD     T.U' 

Vilt  imy  kind  leud'.'i'  rdply  '—A.  C,  A. 
[ISUIT.]— Aaplrator.— I  nm  emleai 


[-iltais.]— L.  and  H.  W.  S.  BnBlnes.— nm 


.lukco  wark<.-d  br  panec 
?ioKmtL'dwit]iapawe); 

the  Xi.  and 


r*«2l9.t-01ark-'Webb  Brake 
Ihi;  i'U:>[n>>  in  the  ubcTe  brak"  iin'  i'i>r  so  Blticbi'd  bi  tha 
v.n» rl»"i!  at  piLrli  did  ol K  Ki:tiiiti Uiit  iho  brsko can Iw 


FBOBLBU  DCCI:£.-Bt  S.  F.  Baacsn. 


1.  QtoHB. 


S  L.,  and  w.  W.  :  to  3W  I'y  J.  W.  Jubb,  U.  Planek, 

9.  L.,  and  TV.  W, 

r.  J.  J.  IFoTMt  H^to).— Tiaoli"  fof  communioitlon. 


caEss  rcEMfl. 


jLanre  aucb  n  feat 
ae  plar™  were  upp 


Uth  ult.,  HO  eililhicioii  of  hi) 
Lodfold  plAy.  beinff  tbi:  flrst 
been  pertotuipd  at  lirifhton, 
.  M  tho  btlDdfiiidpiariT.  and. 


„      _    _ __  Mmilh,  andtbo»who 

were  fortuBBts  eniiDgh  to  lerim  dcawa  were  Moan. 
Enkln,  Uukwlcll.  und  Uurtin,  Ur,  H.  W.  Butler 
lulled  ^deatljr  aa  teller.  On  Ibq  eveniag  fnllowln^  Ur, 
niadthnme'i  pertonuince  wu  in  oonleatinT  simnl- 
taaeiiiul*  aiTtcuteen  t^men.  Hr.  Blaekbun —  ~'"''  "' 
th.'K  nolcua  thiin  lUtWD,  luitni  oiio  U  Mr.  1' 
wick,  and  dnwin;  hi*  name  with  Mr.  <i.  R.  U 

le  ^ffoecfldm^  -aw*  ^j?A  <d 


laMr.  F.  Ur.Mark- 


'^<  \  to  ^leau^.  'fi'\a:^\iuini^ .  '^^Q.>^ 
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ANSW£I1S  TO  COSEESPONDENTS. 


Hum  TO  CnSKBaPOHOENTS. 
I .  Wrlta'oD  ODi  (Ida  of  tha  papa  onlf,  ud  put  dnw- 
bn  tot  aiiutnBoM  oa  uptnte  ptsw  of  pupa.    1.  Pnt 
tiuBa  to  qaariait  ud  'when  ftumriDg  queru*  put  *^' 
■nmbBiM  well  MtiutUlM  of  tlu  qiwciii  to  wUoh 
HpUw  nftr,    S.  N«  ibai|>  la  mida  loi  bui  " 


£».  H.  ALflll.— Lt-Col.  KeniLiU.-BeT.  B.  B.  Cnig.— 
T.a«rk».-J.'W.  UrinuhM.— Ber.  K.  S.  Godfrar— 
A.  UoDCUaa.-E.  S.  Hiadle}-.— H.  MuUn.— H.  A.  P.— 
A.  a.  Lnkin.— E.  C.-B.  J.  M.— J.  W.— Young  Engi- 
DMr.-Beou.— F.  W.  C.-D.  I'.-lfgunK  Pracn.-A 
FcUaw  Worknun.-J.  G.  B.— Dr.  Boyttaa  Pitotl.— 
JOKpb  OlWD.— DaretliT.— J.  Cherrf.'- ElEetriD  UiUer. 
—X.  U.Z.— DevonieBiir— Loco.-OnOMTd.-J.  F.B., 
York, -Juveol*.— Bicycle.— B.  MQrri».-T.  N.  C.-A 
TnntliDg  Bih<bttor.~Z,— H. 'W.-JOMlu.— A.  M.— 
W.  H.— A.  U,  Hityt — Jno.  B.— CuvUln.— No.  70. 

I'aiCTCLu.— It  u  Imp  juiLta  tar  lu  U  iniert  nil  the  rom- 
tcmlnd  OUT  iwdenthit,  irtiilo  rmdy  lodavotc  all&nil- 
th«  diftntDian  tlineaf . 


I  aim 


And  u  uuwt' 
4,  In  Ih?  >ui» 


te  T  The  p.tWFr  dcpuiu 
tierlr  uiuoitKd,  u  th 
iLid  aolun  iraa.    ~ 


ntot 


Euhmkarniait 


tha  vrina  ahould  be 

. p.  SS7,  VoL  XXXI. 

Illiutntcd  Buuj tiiua.    Baapp, 
tmv  BooTB.    (Wliatapead  can 
itira  tricTcle  t    Hits  tdq 
mkcapit-uiaiUblBt  II 
'    D.Modu.     [Tou 


re  thaa  &ft.  vide  _^ 

1 

■dipt  una  ol , , ._  , 

m  hare  the  •olntioB  mi  ttiia 

A  TOO  pleue.)~j.  G.  Bhitu.    (Lead  )— 

T.H.£.    |Tfaefln(tiA>/i>iiniala/J}nilnf  ScinMiipub- 

Uahod  bj  Maaan.  Chnrsfaill,  Mew  BurUiiatoa-atreet, 

W.,  piics«d.j-AFivi  VntM'  EuunDrniiE.  U. 

(It  11  &  metal  naed  for  tlie  pmpfwe  la  Uie  foim  of  wire 

sciibboa;  butjadtfngbr 

wa  dupsetraB  mma  t 

etchlDK.    nie  amf  tota  L , 

twplied  ud  t^  metal  eatsa  awar. 

C.J.H,  "*  """".'_ J°"'__ 

«bj-grati 


II  ToaifrlO) 
id  Dring  it  in 


Lo  thed^en.j- 


Df  a  cafiitBliit.)-jDas  Buivii.  iSonly  jou  do  nat 
nadir Ininh it ta"iuw."  Aii)thio)iUuitinUacntcba 
line  villdo.)— CaiJUBT.  (LotutviHid  and  Co.  publiaha 
'a  Baiioeeniw,  AicfiltsDtore, 
-lo  bauk  thataiuwHa  auttlr 
.    (UaaUrelrdapenda 

—  — p lit    Bometimci  tiiera 

mnild  be  acreral,  auuieUiiuia  unlr  oaa,  Ai  »a  )ou  do 
not  know  uTthiiw  aboBt  moaia,  jroahad  batter  learn 
the  rndjnwnta  at  lawt  bafota  run  attaapt  to  tat  out 
aa  for  barrel  aiganl.    ToUMltheabeinapa  '  ' 


Cliatau'a"Ttaltei 


Watb^    "Oiemleal  Technc 


'•Fttca, 


.D^^ 


BOD,"    or  TOI.  .E.  J.  JUUB;  i 

eatton,"  hj  ftof.  E.  J,  Thi , 

lefganoamcntioDedinthairUalnu-)— B-D-MiTCBiLT.. 
(Ton  oonld  lea  tha  appantua  umploycd  by  btlling  at 
any  optician*!  in  Uuawatar,  or  ron  could  conBOlt  oar 
back  nlDmea.  ertn  Iha  U*t  Domber.  It  ii  not  alio- 
gather  free  fiom  daageri  and  (ha  aonamaptlan  of  otf- 

EvonldraH  from  e  to  S  DDMa  feat  aa  hour,  hrdrogen 
;  donbla,  but  rou  iroald  nae  oaal-g«afarttuU,J— 
iihaFii.  (ABDodhrdro-lnDabatarmi  illuatrated 
oop.  WSNo.  ns.aiid  p.  311,  No.  7W;  'BmittoA'a  la 
tBToniite  in  the  Doited  utatea)  oo  p.  Ml._No.Bll.  Oob- 

br  Chflt^  and  Oo.t  Feachnroh- 
yb»  br  plokliDC  in 


a  bath  of  nudtad  line.j-J 


.    (You  di>  1 


■pacifr  what  ii  the  mjittcr,  but  rou  oui  ac 
n^  or  vaah  with  mJc 

■~<i.  K.  DDBauTTTiK  km 

ottbapumpnaioad.  Ibe  former  p<ut~ot  tout  qnatr  li 
V>r™*»-  WhatlatheMHof thatDnttiipmpiwed 
to  nmlr.  and  lAat  ia  tha  aTorage  oonanaiplloD  ol 
«alB'>]— ruua.  [nvataBaaachiDornnlpablUied.; 
-^a.L.  /Ouii^,»  MiffnilIiatla,ttiaDatoa( 
at Itm  "tmadki"  "ttiSM."    A*  to  the  Talne  of  Uie 


iini,asap.MO,Ma.IlE.) 
DOthtng  of  tha  makan 
~  part  of  Tone  qnatr  li 


watob  we  oxpreaa  no  opioion  1-Whtib.  (Ther  i^ 
nnell,  and  anr  pezaonal  exparienee  ia  that  Vbey  lue  xo' 
aailablaloranianlid'abedraoia.J-W.H.Tovi.  (T^u 


a  tadi  than  waat  of  good  Intentii 
uswered  raatoa  list  would  tike  a 


HtwiUteaclilySiulB 


frooiwEichinHi' 

— H,  T.     (Bmpl-, , 

aT*KT  SusacaiaaR.  (Yea  had  bettor  ase  a  solicitor 
before  rou  quit  tbe  premlaet,  and  before  rou  attempt 
to  touch  (he  abeda,  £o.  Your  Jindloid  eTidently  miuni 
mtaeblef ,  ■—"■"'"g  ^avx  atorr  to  bi!  trua,  aJid  lu  aueh 

hiitenut.)-T.B.  J.,  Cfaieago.  (Toe  Dampmitlou  of 
(he  oemaata  to  which  ron  refer  uie  kept  aeocL't  br  the 
makerBf  but  in  moat  coaea  they  are  nibbor  ar  gutta- 
pernba  dlMilted  In  blndpbide  of  carbon.)— Isvi lid. 
IWe  illnatiatad  and  deasiibed  the  ooarina  oa  p.  430, 
Vol.XXVI.    It  la  nuda  of  earthenware  or  purcelaii.. 

Tbe  notea  an  protaMd  by  blowing,  the  pitch  being 
Tailed  br  maansof  finger-tialea.)— Liuii.  [Whyunl 
write  Co  tha  maker  UraialfT  Tan  will  get  au  haneat 
aniwer.  At  anr  rats,  wa  have  not  room  lor  auob  a  dia- 
cDiaioa,  WtuMrei  told  rou  that  the  green  dame  ia  due 
to  volatiliaaUon of  copper  ia-wetl,  miataken,  for  roa 
eao  aee  Uw  gt«Ba  flame  when  the  dooie  ii  of  tin-plata  or 
of  iron.  Copper  or  nickel-plated  iron  ia  uaed  oeoaoae 
it  ia  not  oxldiaod  u  iaon  ia  in  the  inteoae  hut.)^ 
WiiiiT.  (Qlroeriaa  oolourad  with  ona  of  theaDillne 
drat:  buthowa  fall  ordae  would  be  "graatlrmagmfled 
in  tube  aa**  labvrnutour  oomprehaoMOn,  aa  it  would 
beeuctirthaaMMai  In  tha  Urge  tube.)— W.  H.  D. 
UaoBwu.  IDia oak TamiihiDof paint.  Ifrouhan 
apn>paU*troanuulwoikittvbaiia,aaBn  engine  and 
boiler  wonld  iwunp  auoh  ■  boat.1— E.  L.  Ii.,  Heldel- 
becg.  IWabaTenoaiTed  aareraliunilarqneriM,  Tbe 
anawar  Ia  that  if  there  la  room  in  the  "  frame,"  the 
aoetataof  aodawamuneaBbe  ntlUaed,  but  it  lapurBir 
a  matter  for  oneriment.  You  will  find  calculationa  as 
to  the  unite  of  beat  oa  p.  110,  and  if  ron  will  comput 
tbam  with  the  aDoUng  BBrfaca  of  tha  frame,  vou  will  be 
ubie  to  oakulate  haw  manr  wamun  will  M  nDaded.i 
Hiuomuii.  (Bee  baokr^umea,  eapadallr  Voli.  XX. 
toXXUI.orgo  to  one  of  the  good  makera.l -Blko- 
TBiG  MiiLiB.  [Yea,  the  ooly  dimanl»  would  be  eiceaa 
of  ourrent.  The  tngine  would  do,  nnlDaa  It  ia  working 
UDderauoha  Load  that  there  ia  no  Burplua  power.  Bm 
whr  oot  put  Uie  queatluna  direct  Co  tii 
Siraa  lampa,   woo  coald  ajuwvr  thei 

eonaaouenllr  doee  not  take  the  water, 
probablr  apoUt.    They  ihuuld  be  well 


lo  till 


lard  or  totlow  or  bi 


ItugrapherO 
rteatd  through  liluelDg  wan 


yamlah  aevaral  tuBe«,  with  altcmata  acrapiagi.  Fu 
keeping,  clean  oil  ink  ulf,  rub  in  t  lUow,  and  wrap  up. 
— Obluatioi.  (The  remedy  ialo  apply  taaBiiiRL.0D  b 
open  the  duet.  Drdy  persinial  einmioatlgD  ram  poa 
aibly  lead  to  any  good  reaulla.j-II.  M. '"  ~ 

are  plenty  of  nuken  in  both  London  ai 
would  be  happr  to  make  you  a  tricre.-  _ 
could  cirrr  all  the  paraphernalia  of  a  phot 
OSTKicu.  (Ther  ore  c^aanied  by  wuhlng  i 
■Dap-and-wat«r,  wann,  rinatd  through  ill 
dipped  in  4  eold  aoluli<fli  of  atuoh,  and  aha&eu  urr  lu 
tbe  air.  For  ourling,  each  tllajACDt  muat  be  t«k&a 
between  the  doglr  and  thumb  and  puaaed  over  a  iLarp 
edgeiuohaaabookknife.)^.  O  T.  (It  iamiiedwith 
■Eilphur  and  aubjeoLcd  to  hent  and  prenaure.j— U. 
FariK.  (The  watur  ia  made  to  piopel  a  piston  in  a 
cylinder.  Tha  piston  is  connected  by  auiiable  llnk- 
Bgta  with  the  lever  d(  tha  beUuwa.  Has  p.  IN,  Vol. 
XXVD-UoHO.  [linaterBtrengthandleaaweigbt.  -i. 
Cooanltthe  indices,  or  ona  of  the  engineering  pocket- 
boohB.  Blmllsi  qaeatlon  anawsied  manr  timea.)— Uai 
IS  DirriciTLTV.    (Clearlr  a  case  of  dlaooae  of  Oie  ei>!9, 

maanaaf theophlhalmoaeope,]— ODUakD.  lUaevarnish 
black,  to  be  obtolnad  at  the  oil-ahopi,  or  the  black  lai- 
nlsh  used  withpoaillTea.] -Puiu-ao.  (Bee  p.  4!il,  VoL 
XXVIL,  but  then  ar«  plenty  of  different  deviL-aa  kept 
by aiters-up of  eleoirieapplumeeB.l— Busvaioa.  (Get 
ona  of  LockWDod  and  Co.'a  oilalogues,  and  aelest  Ihs 
works  you  want.  Without  knowing  your  altUnmenla, 
bo*  could  any  one  adriae  atoutae  ol  atudyl)— amm- 
LiBUBBa.  (Tn-rubbing  with  ciunnhoratea oil.  Soepp. 
198,  Sll,  143,  Vol.  XXVi.  S.  Onlybyimoateipenairc 
prooeaa,  if  rou  really  mean  "pure."  3-  Zinc  is  not  an 
allay.|-A  Yauao  UiiupiaBfia.  (A  simple  leib  fur 
butcarine  is  to  paaa  a  kniia  thmugb  it,  and  look  at  tha 
peouliar  appnrance  of  Uie  ■■threads"  which  hang 
fromtheedge.aaBQenwheBhaldDptolight.  Cumr — 

with  genolna  V" -" '" ' 

■lie  thedifferei 
oa.  If  you  ani 
profit,  n. 


(EiUierdipped  into  heated  s 


seationls  bojond 
'on  are  making  a 
of  bookkeeping.  J 


In  bundles  a 
to  heat  for  some  time  altemuda.)— H. 
(tMstibly  unadreiCiwiaent  m  tUe  "tjo: 
mi^l  bring  r'^u  the  addreea;  but  if  we  am 
the  authontufl  object  tu  tTia  l^kLe  of  such  t 
aa  curiosUlH,  when  out  of  dale.)—. 
KsADia.  (Yon  must  try  tbe"  A.MrPuf;. 
regret  to  dlaeblige  any  reader. 
Boon  oceopr  all  our  space.  )—T 
original  reply  ■-  — •  --•  —  - 

aubjeat.    They  cax  our  space  very  i 

SSS  inttmeI,"wo  i»r   we  .luu" -   

them  alloeethar.l~A.  H.  H.  (Then  are  no  such 
books  publisbed  by  Lbo  railway  companies.  J  —J . 
HlBT.  (The  cormpuDdcnt  ^oa  appeal  to  ux- 
preaea  alsewtiflre  hu  wiUin^uesa  to  aunmuai* 
eiie  private  wiLb  readers  who  sdvertiae  their 
BddPBiaei.l— rftin.     (The  plan  has  been  patented  and 

ua  were  practioallr  useleaa.j— W,  WiLUSHa.  (Any  of 
the  'graph  prooisBca  wonlA  nut,  we  thould  Uuiik.^— J. 
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and  contains  96  teeth.  This  fitting  mnst  be 
▼ery  carefully  manaprcd,  or  it  will  look  very 
nnsightly  when  finished.  The  wheel  itself 
TtkuHtf  of  coarse,  be  cut  in  a  separate  chuck 
mndo  for  the  purpose,  and  when  it  is  fitted 
to  its  place  it  may  be  removed  and  the  nose, 
Figf.  1,  cut  down  to  the  size  of  that  on 
the  mandril,  as  all  the  same  chnoks  may  be 
used  if  necessary  on  the  dome  chnok  as  well 
as  the  mandril.  Having  the  wheel  fitted  into 
its  place,  the  tangent-screw  must  be  now 
fitted.  This  is  made  of  steel,  and  before 
'•nttiiig  out  the  bearing  into  whioh  it  is 
fi-tte<i,  the  top  cap  should  be  fitted  on,  and 
the  two  screws  got  into  their  places.  We 
now  come  to  that  p&rt  which  necessitates 
great  care  and  a  proper  tool,  as  we  have  to 
cut  out  a  recess  between  the  two  bearings 
for  the  screw  itself.  To  do  this  properly  a 
tool  must  be  either  made,  or  at  all  events, 
obtaiued  somehow.  It  consists  simply  of  a 
small  piece  of  steel  turned  to  the  desired 
size  of  the  recess,  and  made  into  a  cutter. 
It  is  a  thing  very  easily  done,  and  may  be 
either  cut  with  a  cutter,  in  conjunction  with 
a  horizontal  cutting-frame,  or  it  can  be  filed 
out  into  sufficient  number  of  teeth  to  effect 
its  puq)ose.  Ilk  will  be  observed  that  the 
screw  is  notlfiaiUe,  and  consequently  no 
dirt  can  gerttliii*workini(  parts. 

Tiie  tan^eoil  wIhcIi  is  hflu  in  its  proper 
pla: '  by  a  scHnn  witU  larg^  head  and  ttdn 
st^i  washer,, aiP  seen  in  eiyf iuy,  TTie 
washer  is  fitted  on  a  square  mid.  on  the  pin 
of  t  ingent- wheel.  T  here  is  littlB  more  to  be 
said  up  Dn  the  construction  ofltfaii  tool.  If 
usei  a  great  deal,  it  is  a  good  plan  to  have 
whait  is  termed  a  transfer  chuck  for  the  pur- 
px«-?  cf  placing  the  work  truly  upon  either 
th'?  nose  of  the  mandril  or  of  the  dome- 
ehcc*v — it  is  a  great  convenience,  and  saves 
all  chance  of  the  work  being  in  any  way  out 
of  truth.  The  engravings  wiU  give  what 
farther  instructions  may  be  rcqmred,  so  I 
will  not  occupy  more  space  upon  this 
snb""»ct. 


OBTADnVG  AHS  KEASUSIVG  YEBT 
HIGH  VACUA. 

17 OR  several  purposee  nowadays  a  simple 
method  of  obtaining  very  high  vacua 
i^  a  desiileratum  of  the  physidst  for  re- 
searches on  radiant  matter,  which  Mr. 
C  rooke  9  has  iutroduoed,  as  muoh  as  for  experi- 
ment j  with  incaudesoent  carbons  for  the 
olectrl'!  light,  which  that  scientist  has  also 
been  m^ing  recently.  Geissler's  and 
Sprezg^rs  pumps  are  well  known,  and  we 
gave  OL  p.  117,  Vol.  XXXII. ,  a  combination, 
remarkable  for  its  complexity,  which  Edison 
is  Tfsi^jiied  to  have  used  in  obtaining  a 
vacuum  in  hLs  incandescent  electric  lamps. 
Th^  ordinary  Sjirengel  pump,  even  in  un- 
skilled hands,  will  produce  a  vacuum  of 
1  -J>  millionth,  but  some  time  a^o  Mr.  Crookes 
obtained  a  vacuum  of  1  -20  millionth  (see  p. 
*M,  Vol.  XXIX.},  and  it  was  then  thought 
that  a  much  higher  vacuum  would  be  im- 
pouible  of  attainment.  By  modification  of 
t  h^  aj>;  »arat  us,  which  is  based  on  the  principle 
of  ih'i  Sprongel  pump — the  flow  of  mercary 
in  inht:i — much  higher  vacua  have  been 
o'rtiine/1,  esjiecially  by  Prof.  Ogden  N. 
litfA.  ProfHisor  of  Phjrsios  in  Columbia 
^>>li'g^  U.S.  With  a  modified  form  of 
Sjireu;^(;l  he  detains  easily  vacua  of  1-100 
miiiionth,  and  has  reached  the  1-390  ndl- 
liobth  without  arriving  at  the  limit  of  the 
}«08-'.»bl(:  action  of  his  apparatus.  The  latter 
IS  f  ujiy  tltuKrihfA  in  a  recent  number  of  the 
Am^rv  in  Jo'trnof  of  Hcwnry.,  and  assuming 
that  n'j  r:iTor  has  been  made  in  estimating  the 
degnif:  of  T4^.ii  'im  it  is  certain  that  the  results 
obtunr-d  by  Pr  if*  Uood  are  remarkable  con- 
flidisHng  tfa(;  Mirnjilicity  and  inexpensiveness 
of  th':  app]ianc':s  employed.  The  1-20 
iniili'iiith  oi  an  atmospbore  corresponds  to 
thft  l-KiOtli  of  an  inch  in  a  barometrical 
column  three  miles  high  ;  so,  if  Prof.  Bood 


has  succeeded  in  obtaining  a  vacuum  of 
l-3rN)  millionth,  he  must,  one  would  think, 
have  obtained  as  nearly  porfeot  a  vacuum  as 
it  is  reasonable  to  imagine  possible.  That 
stago  is  reached,  it  may  be  observed,  when 
the  leakage  of  the  apparatus  is  equal  to  the 
amount  of  air  that  can  be  removed  in  a  given 
time,  and  although  a  vacuum  of  about  1-400 
millionth  was  onoe  observed  in  Prof.  Rood's 
experiments,  such  a  degpree  as  that' would  not 
be  maintained  for  many  seconds.  Without 
a  number  of  diagrams,  it  is  impossible  to 
makfi  clear  the  actual  arrangements  adopted 
by  hiin,  but  tho  principle  can  be  readily  im- 
dcrstood,  and  applied  in  various  ways.  In 
the  apparaina  used  by  Edison,  illustrated  on 
p.  117.  Vol.  X!XXII.,  we  have  a  complicated 
arrangement  of  tubes  and  bottles,  with  stop- 
cocks, bulbs, :&c.,  but  in  Prof.  Eood*s,  stop- 
cocks and  grease  are  dispensed  with,  a 
movable  column  of  mercury  being  employed 
where  it  is  desirable  to  have  the  facilities 
usually  afforded  by  a  stopcock.  The  reser- 
voir containing  the  mercury  is  an  ordinary 
inverted  bell-glass,  with  a  diameter  of 
100mm.,  and  a  height  of  double  the  diameter, 
the  mouth  of  which  is  closed  by  a  cork 
carry iog  the  tube  and  painted  with,  a  flexible 
cement.  The  tube  ent8i»  the  reservoir  to 
the  extent  of  about  40mm.,  but  just  above 
the  cork,  which  rests  oba  stetffsBd  supports 
the  reservoir,  itoazriesapMSoHiheet-iron, 
shaped  like  a  wvtahglass,  and  with  its  ccm- 
vex  side  towards  the  cork.  This  cup-shaped 
piece  of  iron,  which  is  closely  cemented  to 
the  tube,  prevents  the  small  air-bubbles  which 
creep  up  the  tube  from  finding  their  way  to 
its  mouth ,  and  is  probably  a  not  unimportant 
part  of  the  apparatus.  The  flow  of  mer- 
CU17  is  regulated  by  means  of  a  steel  rod  and 
cylinder  connected  to  a  lever  attached  to 
the  board  which  closes  the  upper  end  of  the 
reservoir.  The  lower  end  of  the  steel 
cylinder  is  filled  up  with  a  piece  of  pure 
rubber,  which,  after  a  little  use,  controls  (lie 
flow  of  mercury  accurately.  When  the 
mercury  leaves  the  reservoir  it  falls  into  the 
vacuum  bulb,  where  it  parts  with  most  of 
its  air  and  moisture,  and  passes  along  a  bent 
tube  to  the  junction  with  the  fall- tube.  The 
arrangement  of  this  part  is,  according  to 
Prof.  Kood,  by  no  means  «  msiter  of  indif- 
ference, for.  the  tube  leadtna-from  the  bulb 
should  faUfor  some  little  distance  and  then 
turn  up  to  the  point  of  jonotiMi  where  the 
drops  of  meiouiy  are  broken  off,  in  such  a 
manner  that  aJMoizoBtal  line  drawn  from  the 
proper  lev^  of '  the  nutoury  in  the  bulb 
passes  through  the  point  where  the  drops  of 
mercury  fall  off.  The  diameter  of  tho 
vacuum  bulb  is  27mm.,  the  length  of  the  in- 
clined tube  from  it  150mm.,  and  that  of  tho 
rise  to  the  fall  tube  45mm.,  the  junction 
being  made  with  a  good  curve.  The  bore  of 
tho  tubes  is  about  the  same  as  that  of  the 
fall  tube,  1  '78mm. ;  b«t  it  does  not  appear 
that  any  special  merit  attaches  to  these  di- 
mensions. The  fall-tube  has  a  length  of 
810mm.  when  it  bends  out  and  returns 
sharjjly  with  a  good  loop,  and  then  con- 
tiuufs  for  a  farther  length  of:  815mm.  These 
ber.ds  form  a  fluid  valve  preventing  the  return 
of  air  into  the  pump,  andithnplay  of  the 
mercury  in  them  greatly -fasiUtates  the  pas- 
sag»'  of  th':  air  downwards.  .  The  top  of  the 
morcury  column  repKesanting  the  existing 
baromotric  pressure  should  be  about  20mm. 
below  iii'-i  bends  when  the  pump  is  in  action, 
a  j>oint  which  is  easily  regulated  by  means 
of  an  adjustable  shelf,  which  supports  the 
tube  into  which  the  fall-tube  dips.  For 
measuring.  Prof.  Rood  uses  a  mo(Hfication 
of  ]VIcLtod*s  gauge,  the  tube  containing  the 
compressed  air  having  a  diameter  of  1  *35mm., 
and  being  closed  at  its  upper  extremity  by 
a  glass  rod,  which  is  cemented  in  place. 
The  object  of  this  is  to  obtain  the  compressed 
air  in  the  form  of  a  cylinder,  and  to  allow 
of  the  cleansing  of  the  tube  when  necessary. 
The  capacity  of  the  gange-sphere  was  that 
due  to  a  diameter  of  60mm. ;  but  it  is  ad- 


visable to  increase  the  capacity  to  double, 
as  small  spheres  make  the  probsUe  ezroit 
large.    The    gauge-tube  dips   direct  into 
mercury  in  a  cylinder,  which  can  be  raised 
and  lowered  at  pleasure,  and  thus  enable 
the  experimenter  to  graduate  the  pressiire 
to  a  nicety.    By  the  use  of  a  cylinder  filled 
with  mercury,  instead  of  the  usual  india^ 
rubber  tubing,  small  bubbles  of  air  are  pre- 
vented from  entering  the  gauge  along  with 
the  mercury.    All  the  tumng  is  supported 
at  a  distance  of  rather  more  than  2in.  from 
the  woodwork  by  means  of  adjustable  sup- 
ports and  clamps,  the  object  being  to  facili- 
tate heating  with  a  Bunsen  bamer  without 
risk  of  biiming  the  wood;  bvt  where  the 
plass  is  of  necessity  fixed  doser,  the  wood 
IS  protected  with  metal  or  coated  with  a 
solution  of  alum.    The  tubes,  of  eonne, 
must  be  properly  annealed,  winch  Ftof. 
Bood  effects  by  exposing  them  in  hesiry  iroB 
tubes  to  about  the  temperature  of  meltiiig 
zinc  for  five  hours,  and  then  allowing  an 
hour  or  two  for  the  cooling  process.    So  iu 
he  has  not  met  with  an  acodent,  aUihoiigii 
drops  of  cold  mercury  have  frequently  faila' 
on  portions  of  the  glass  heated  conddezaUy 
above  212®  Fahr.     The   cement  used  f6r 
luting  and  for  joining  the  tubes  is  made  by 
melting  Burgundy  pitdi  with  from  three  to 
four  per  cent,  of  guttaperoha.    It  shoold, 
when  cold,  be  so  hard  as  to  resist  tiie  im* 
pression  of  the  flnger-nail.    It  is  applied  by 
heating  the  parts  to  be  joined  iod  then 
touching  them  with  a  fragment  of  the  cold 
cement,  which  runs  in  and  forms  a  joint 
whioh  is   transparent,   and  which  can  be 
examined  with  a  lens  for  the  colours  of  thin 
plates  which  always  precede  a  leak.    Prof. 
Rood  has  had  such  joints  in  use  for  two 
months  at  a  time  without  a  leak  making  its 
appearance,  and  no  appreciable  amount  of 
vapour  is  yielded  by  the  resinous  componnd, 
which,  however,  is  melted  several  times  before 
it  is  used.    For  drying  material,  he  prefers 
caustic   potash   that  nas  been  fused  jost 
before  it  is  introduced  into  the  drying  tube. 
During   the   exhaustion   experiments   the 
caustic  potash  can  be  heated  neariy  to  the 
melting  point,  but  if  actually  fused  in  the 
drying  tube  the  glass  invariauy  cracks.  The 
various  parts  of  the  apparatus  are  kept  hot 
by  moving  a  Bunsen  burner  to  and  fro  doie 
to  them ;   and   at   first  startins^,  bubbles, 
mainly  of  vapour  of  water,  are  observed  lor 
fully  a  quarter  of  an  homr.    Without  this 
precaution  of  heating,  a  higher  vacuum  then 
1-25  millionth  was  found  impossible ;  while 
constant  using  of  the  pump  and  gauge  wss 
found  to  gradually  eliminate  the  air.    One 
of  the  most   important    elements   in   the 
production  of  high  vacua  is  leakagev  which 
after  the  air  is  detached  from  l^e  walls  of 
the  piuup  becomes  and  remains  nearlv  con- 
stant.   Thus  the  average  of  a  number  of 
experiments  whioh  had  a  duration  Tanging 
from  eighteen  hours  to  seven  days  shows 
that  the  pump   leaked  *001266  of  a  cubic 
mm.  per  hour,  the  pressure  being  760  mm. 
One  quarter  of  this  leakage  Prof.  Bood  says 
occurs  at  the  top  of  the  column  of  mercury ; 
but  the  total  leakage  is  four  times  as  great 
when  the  pump  is  in  action  as  when  it  is  in 
a  state  of  rest.     Tho  leakage  of  a  plain 
Sprengel    pump    without    stopcocks,   and 
arranged  as  far  as  possible  likeFrof.  Biood's* 
was  for  a  mean  of  four  experiments  '06180 
cubic  mm.  per  hour,  and  the  highest  ex- 
haustion   ever     obtained    was    only-  1-5 
millionth.      Sixteen  experiments  made  with 
the  improved  pump  arranged  in  groups  of 
four  gave  a  mean  of  1-74,853,449  with  a 
probable  error,  with  reference  to  four  means, 
of  2*28  per  cent,  of  the  quantity  involved. 
A  higher  vacuum  measured  in  the  same  way 
gave  a  grand  mean  of  1-178,411,934  with  a 
probable  error  of  5*42  per  cent.    Five  ztMd* 
ings  at  still  higher  exhaustions  gave  a  mean 
of  1-381,100,000  with  a  probable  error  of 
10*36  per  cent,  of  the  quantitf  invnhedi 
Without  using  potashy'  bnt  tanig  case  to 
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turn  of  tbe  kiiidi  of  glsM  whioh  la*T«  the  lesat 
<mtBfauiiling  ooloiu.  Among  the  fint  ton,  the 
beat  effect  wonld  wem  to  be  obt«inad  hj  eam> 
Uaing  No.  6  with  eitlier  .No.  9  or  No.  10  ;  uid 
*Bumg  Cbaaaa'a  gUu,  eott  eiown'aiid  light  flint 
■ppeu  to  gire  the  least  aaoondarj  apeatmin. 
[To  it  continued.) 


TEE  OXOAV  AND  HOW  TO  KAKE 
IT.-XIT. 


The  Action -Work. 

THEaotion-workla  the  moTement  oonneoting 
the  pdJeta  to  the  he;  a,  and  oon^ataof  stlokera, 
tntoken.  laron,  sqiuues,  and  loUwa,  rariondy 
altiohed  and  vppMM.  to  Boh  tlie  reqnirementa  of 
tbe peftionUr  organ.  A.tiiek*ria  eltlierrannd 
or  aqiutn  in  Motion,  and  abont  a  quaiter  of  an 
Inoh  thick  i  It  ia  generally  found  on  the  tail- 
end  of  the  keya,  whale  It  paahes  np  the  end  of  a 
lerer  or  •  *qnare.  A  tracker  la  kleo  ft  thin  atrip 
uf  lome  light  wood,  generally  pine ;  It  ia  wma- 
timei  round,  at  otlier  timea  aquaie,  but  more 
generally  flat,  about  three- eightha  by  one-eighth 
of  an  Inch ;  ita  action  is  to  poll  down  eiiher  ft 
iollar>ajm  or  a  pallet.  Lereri  or  baci/ailt  are 
gentrftUr  made  of  mftboganj  or  other  hard 
wood;  they  rary  in  length  from  a  few  Inohee  to 
t*o  or  three  feet,  and  the  bIm  li  generaUr  one 
and  a  haUlnohaa  wldeandftqnarter  inohthlok; 
thvae  lavon  Me  nannUy  lot  into  a  groored  rail, 
«nd  Bud  Id  thit  by  a  wire  tbrough  the  middle 
of  the  leTM,  the  wire  forming  ft  centre  for 
tbe  lerer  to  work  on.  Thii  hole  U  g<ner«Uy 
ImeM  or  lined  with  oloth  to  prerent  noise  in 
working,  and,  difBonlt  at  It  mar,  ftt  flrat  sight, 
■linear,  to  line  ft  hole  an  eightiiof  nn  inch  in 
dumei'Tr,  it  li  in  reality  ftn  extremely  eaay 
aflalr :  cat  a  atrip  of  flne  broftd-olotL,  aay,  the 
remain*  of  nn  old  ooat,  rather  o*ar  •  qaarter 
lanh  wide,  and  ten  or  twolre  inohea  long,  out 
line  end  to  n  point,  Tery  almUar  to  a  iteol  pen, 
put  the  point  through  the  hole  and  draw  the 
nloth  thniUKh  ;  It  will  take  the  form  of  the  hole 
nnd   Kcimplntely  Hue  it :  touoh  the  oloth  with 

Slue  whi«e  It  in  to  roraaiu  in  thr  hole,  then  nnt 
111  oloth  nff  neat  and  oleiui  on  each  aide, 
lu  amftll,  oiiii-manualorK«i"> the  aotlon  ia  very 
almiilK,  and  w.naUt.  of  the  IwTi,  itiokera,  and 
twiitall-,  aa  ahown  in  Fig.  1  ;  the  pre^dnB 
down  iif  a  hey  thrown  up  the  further  end  of  It 
andpuahex  iip  thn  -ti.iker,  this  portiei  up  one 
(wt  III  Ihn  lerer ;  tlie  other  end  beiog,  oonao- 
authUy.  dnTireawd.  P"'!* J**«, ?»"•'. ??*?.  ""' 
Iriluwi  the  wf    ■  ■ 


transferred  ate  tlie  alternatv  notoa  of  the 
ooUrs— IhoB,  00,  DD,  Ao.,  are  on  thelcA-hand 
or  baaa  ride,  and  CO  sharp,  DD  aharp,  FF  Ao., 
are  on  the  right-hand  or  tieble  tide ;  when  this 
plan  is  adapted  there  are  dz  more  levers  or 
baokfalla  beyond  the  range  of  the  keys  on  the 
treble  ride :  the  motion  to  these  lerers  ia  oairled 
by  a  MUer,  whloh  is  of  snoh  a  lei^th  that  one 
is  exactly  orer  the  end  of  the  key,  and  the 
T  arm  ia  under  the  lerer,  Fig.  3. 


tt- 


M.  Itthepftlleti 

joa  apart  ■■  the 

'thrT»nkf»'n.  wo'uld  rimply  be  straight 

'  but  ill  praiitlio  It  in  very  aoldom  ao,  and 

m  iiUiis    ftri'   iiiloptod  to  overcome  that 

-     The  most    usual  plan  is  the  f 

whieh  tbt  loren  fpread  out  at 

the  otluT   end   they 

Tig.  1  ahowa  such  an 


tud^  M<lw«Bbil%>Thr 
tbft  doMed  Hm,  ■  i&N  ti 
towA  noMT,  ladt  m  Male 
or leedi,  le  twHj  ^Hdk 
Insaklngtba  iMt  tea  ef 
•qaan,  b  pleoe  ft  <M  nit 
half  Inoh  molwgn^  i*  est  «0 
the  wd  of  ftwlda  hond  is 
long  ■■  Um  l»i^<'^ 

tUa  la  nbowd  dowa  to  As 
■h^a  A  OM  un  ol  tli 
MDMe,  Fig.  8,  Dtw  <Bd  bitag 
bsMlled  to  a  true  mita; 
■sollMr  pieoe  Is  goteat  tii 
■ama  wny,  and  Oe  two  ao 
caiafnlly  rined  tog^icr  ui. 
well  dned.  Next  anie  i 
eawDot  eretx  thne-ei^Uk 
of  as  inoh,  and  kt  in  njun 
of  veneer,  Booordlng  t»Ifr.  I; 
when  all  ia  dry,  deaa  off  Ol 
ttoff,  then  *aw  the  aqiMm 
^•rt,  taking  oar*  the  a*- 
oat  la  ezaotly  betwev  tkt 
Teneera.  Another  nball  to 
leave  the  end  of  the  blix^ 
■qnaie,  Fig.  6,  and  liaTS  mk 
aim  logeiher  after  the  am 
are  out  oS  ;  this  ia  earner  teOwgvnaalaBatau 
than  the  preceding,  aad  cqullT  ai  •famA  ^ 
takea  oonaiduably  more  time;  ittwoertkm 
sets  are  reqnired  the  berel  aad  tongoe  phala 
beat.  Another,  aad  atiU  eaaUrpIiw,  whUi, 
perhaps,  give*  oae  the  Idea  of  cAM^Mn*  Mkd  Mtfi- 
fuw,  yet  answers  its  pnipoee,  !■  ooa  good  wood 
arm,  and  to  form  the  oUier  arm  a  (£ort  hnv> 
am  of  wire  ia .  inserted.  Fig.  8  will  eniUn 
iteelt.  ^^ 

Bound  ri^lckers  are  ran  off  villi  a  baad-pIiM. 


2 


BACKFALLS 

^-^ — ittf 

T 

KEYLHE. 

1           f/c./a 

\J 


..^.v  fully  explai.. , , 

the;  ftt«  made.    When  a  keyboard  ia  flxed.  the 
adokera    are    generally    roond,  unless  a  lever 
oouplor  to  a  second  ■"»""»'   ia  naed  ;  then  tbe 
•tiokers  are  flat  richer    half-way  up  or  the  foil 
lengUi.  When  a  keyboard  alidai  out,  the  stiekeia 
must  be  oblong  in  seotloa  at  the  lower  end,  even 
If  they  are    rounded    further  np  as   they  then 
work  through  a  rigUter  or  gvide  rail  to  ko« 
t^em  In  porition  when  the  keya  are  moved,  fig. 
ahowi  the  end  of  a  flxed  manual  with  atiaktnral 
ft  baokfsU  ftt  A,  and  to  B  aquaie  at  B.    Sqoar 
are  to  an  organ-builder  what  hell-orankaare  te 
bell-hanger — they  change  theline  of  motion  from 
a  horiiontal  to  a  vartioal,  or  from  a  straight  to 
right  or  left  as  required.    Sqi 


mwie  of 
any  hard  wood,  but  mahogany  is  generally  used ; 
•omstlmea  they  are  ont  out  of  one  piece  of  board 
«.ow  .u.».  —  and  shaped  like  Fig.  6,  at  other  times  they  are 
MofUiebamnotea  madaoutfif  two  pfooes  and  halved  togetheras 
altho  MundboardLliown  by  the  dotted  linej  in  ^ig.  6,  andfre- 
I  tb«  numbor  U |  q.iently  are  mitred  togethe-  — ^.— «"t>»iii= 


r,  and  ft  aawoat  being 


Get  ft  dean  piece  of  best  pine,  sad  plane  it  to  t 
quarter  inch  thick,  then  wiUi  ft  qnartet  indi 
bead-plane  mn  a  bead '  down  each  ride  of  tin 
board,  asFlg.  10:  the  roond  bead  wfUben) 
riy  detached  that  it  will  orack  off ;  dean  lA 
the  ridge  with  a  amoothiag  plana,  and  tha 
eandpaper,  when  a  nice-looking  loind  atUHt 
will  be  the  result.    When  flat  or  •qware  itidEai 

are  required,  aonttinggangeianr"  ' '  '* 

abead-plaae,    and   they    r—      '- 
-  -      the  amoot'  '         -    ■ 

lokera  are  ont  to  Uie  exact  leogtb,  a  WM 

_  . jrted  at  each  end,  and  pMJeots  two  foiiha. 

This  goet  through  a  amallhalaln  tha  and  «(  the  - 
aqnare  ar  baekf  wl  at  one  end  aad  a  riaUar  Ut 
in  the  key.  A  email  oimilar  waaher  of  ololfc  ia 
put  over  the  wire,  to  prevent  lattllag  hj  Aa  end 
of  the  keyaadBtiakertonohingeftCAomr. 
Tracker*  are  long  thin  ilipa  of  irina,  aad  d 


BKOUBH  lOOHAina  AND  -WOBLD-OV  BGtnNait  N0.  86d 


■*VM>J  iiyoB  Uma  kaigm  hMgi  tlf  doto»  hoM.  thnw 
T**—  «*wp-  1  ^»*  "ot  '"»nil  it  lUMMuT  to  pUae 
r~J»*WMiint  00  tha  laww  poitioB  of  th*  box 
J^^JJit  11  v-jMw.  ind  nouiu  cloMd,  of  iti  own 

1  wW  ^  

'JITJ  '.^  '*  loc  tk«  Wm,  M^  hiTa  BU&>  two  tnbM 
-^  ^«-eiiuU,  Meh  two  mckw  kmg,  Umobo  lUdliie 
-^^wwthacthfrbrtocoMiDfpaiHMM.  Th«Mirai» 
■!M*»t»ii.-t»d  im  tte  ■■■•  wa;  u  lb  Mndanian,  1™ 
^^B«  ■  coBpI*  of  eircolu  itsp  oat  of  faalf-iii^ 
J«m— tt«  0D(  abo«laquitar  otmaiMhtridarin 
■^««-*ik«Btt«ottwi.  T1wlWB«oiwbMMirad 
■>x>  ^  tb«  occoa  box,  ud  IbM  «  (trip  of  mlllboud 
■^"  tB«=  t^-fctd  niud  to  form  tha  ontn  tabs.  The 
)<lii«r  r-^hjw  atfmiUrtuhoUBfc«d  npOD  it.  Mid 
^Kxa  a<  fiuge  of  tha  l«ni.  Thia,  I  think,  com* 
?'*wa  the  Bppantu.  Thewhola  haa  beox  ocm- 
«**c:*i  ■ith  the  Tiew  of  anlaiviiiK  a  qnarter^plate 
a«««tiTe  ap  to  the  eiiaof  a  wh<^  tbaat  of  U organ'a 
r-apet.  x^  1  the  common  paniBii  lamp,  with  ut  iaeb 
^u  a<LaU  wick,  givea  ample  linht  for  the  pnrpoae. 
1  nMCB  tha  paper  opon  a  dn  wing-board,  ij  mMna 
J*  diavin^^nf.  and  plaoe  it  at  a  dittwaco  ^  throe 
-Mt  f  >tr  iDChea  fnim  tha  leai. 

tn-of  aht  ia  of  eren 


iog  the  expaaars.  IlaTmgfoeti! 


itefvllT.  throDgh  a  aheet  o(  vellatr  Ela*.  I  hold 
lu  aaj  Itft  h'uid  a  meee  of  cardboard  inth  an  aper- 
nr<  of  tha  RqatrM  aiia,  and  plaoe  thia  about  ttuoo 
iiicfcn  f roB  tM  Inia,  giTing  it  a  allRht  mOTemmit 
^trnt  the  edgea  of  the  Tignette  which  it  piodneea 
maf  benft  andirnduatA;  then,  with  tha  right 
bind.  I  remnTc  (he_feliow  glaii  andoommeoeethe 
-TBOTOM.     Thia  T"    ■       " 


i*4rta'iii;i  by  expoaing  a  Tirellminary  eliit  of  the 

!>iptr  ir  qijetiqn*  of  a  mlnnte  each.     Wa  ahall 

regnire  liT«  minuta  for  our  work  tbi*  evening. 

J  ri>^':iiiin>n'1,  fnrds*a1opmPDt,  dealtrayaDDTered 

ir  thm  eoata  of  Tiinilih.    Poarapintaf 


Ut.  Whitaer  Itaelf,  pnbttblr  tba  Uffhaat  els**- 
tlan  of  land  in  tha  Union,  fmnta  tla  pluna  to  th* 
eaatward  with  a  parpandicnlar  proaiploa  a,000tL  la 
Bhaer  haight,  at  the  foot  of  which  liea  a  more 
giadnal  alope  of  anaw  flelda,  giving  plane  in  tnm 
to  a  nmilar  elope    of   broken  rock    and    dabrii, 

extoidiog  down  into  the  *  

foot-hi" '--- 

to  aaeertaiD  it  have  no't  yet  been  worked  out,  bnt 
ia  aomewbire  between  11,400  and  t5,0«)tt. 

The  inatmnientt  reached  Irfnu  Pine  atlart,  an_ 
although  we  had  read  lomething  of  deaert  aand  and 
ita  annojiDg  qaalitiea.  we  nerer  tnllT  rsaliaed  iti 
penetrating  power  nntil  we  nnpaekad  tha  initm- 

*s.    Ou  the  way  aeroii  thedaaert  the  aand  had 

through  ereTT  crack  and  Joint  in  the  boiiw, 
'  -  '     ~  'ered  with  the  Bne, 


iirt^c-. ' 


nt  the  tray,  the  while  anrtace  is 
riiv  Wfltt-'l  atid  ready  for  the  dsrolopiT.  I 
ir'inti.  a  ti<:ikqr  two  onneaa  of  a  aatnrated 
i,t  jimtntulphate  of  iron,  and  add  lix 
'■i  iktura'Rd  oinlata  of  potaib  and  one 
•it  a  ttn-zniii  aolution  ot  bromide  ot  po- 
Tlii!pj'!tum  POOH  make*  It 


anneor* 


PBOF  LUrOLET'S  EXFXDXTIOH  TO 
SHrEBKIVE  THE  HEAT  AHD 
COLOVB  OF  THE  BtTH. 

il  «.ll  I',  r*m'!mlinr><4  tbat  narij  in  July  lait, 
l;.,l.  h.  I',  I.aimliT,  of  tha  AlIeghapT  Ob- 
«^i>'„y,  ttutqd  f'lr  Mount  Whitney,  in  C«li- 
l'/r»k  ii.'^<lir  t"  make  obMrrationa  of  thenin, 
«'.  <c.u  an  altitad*  lA  Intwwn  H.UOOft.  ud 
.;h'»l'.  aUiT*  ara-l***!.  Th*  iDitmnant  UMd  in 
BMOf  11,/  tiM  ■"!«>  1>*^  1>  known  aa  tlia  bolo- 
■■fi.  f  nil  wu  dHVlaed  by  I'njf.  I,aii|iluri  't« 
.-•  '.r.  I.  „.y  d-in  tf.  thn  Inaannlng  'it  Ihn  ulmtncal 
••m.\.\.t:-ji,I  mntal  llir'HiKh  a  rJM  of  iMnlMra- 
',■(''.  'Ir.':  i-irlv  <:',i>i|irlv>l  timniMniin  iH  Hia 
.  |f,..l  ■■'  rt,'^  a  >).<.inl.l.  In-:.,  and  thn  r'.ll'iwlng 
.bin'  «i'  I.  wiKiliMt  (r'lrn  an  Ainnrinaii  iia|«r, 
.(•.'j-'.'.-.<J/IK'<f«ult*'>rui  ••  liitiTTlnw  *'  with 
tl,'  l-i-.l'  •".I  M'.Mht  Wlilfiiny  U  )»'lln(«l  bi  bn 
>!,'  h.y'.>*'  j'ak  111  UniMi  AiiiTlra;  it  la  Dm 
l..|.l,->' ...  tlwi'-i'rrii  .'•'■'VuIai,  Biid  fnini  tlia  >ur- 
■  -.Hiiiii  y '.'rt.'l-tl'ina  wa*  I'liiililMrMl  wnll  a<Ul>t<«l 
I',  IL-  I-  ■ib'io  l»  vliw  It  la  lor  mni'iViHl  friKn 
i;,-  b  >'*  "  "I  < i*IJia'iti',n,  and  niiir  a  bwlnHl 
Hill-  -'.t  .,!Tiillil>a>rl  IMilii-LwM'ii  It  and  llMitHariMt 
jiiln-i  I-,'  ll«a.'«(B«'h-i'li"aB"'«ul*'if  H'l"- 
IN, I,  'I  r>  •.'  ■   i,'>",  Ui>i<  ih'.itld  iiiit  our  i>ur(Him 

*'.u.'i>!'l'  I'l.'i'i'i  l-mi'U  'it  ijiinrliirmuilnr'i  utiiriH 

A'f'iaaaK  Alhall  Dawirt, 
„  r.,il  m-'V>  I !!"»  Ii(  wajrifn,  nnd  all  arraiion. 

iii.m'IpI'I  I'.nri  liBH'l*"-.  -Itly 'pt-iiand  wxal  by 
iIk.     ',>i|,  '11   I'i'I'l      ttiUniad  t'l  i '«llaati%  abnut 

,iM I Ill)  I'i4ii'<lw''>.     H-dnn  of  Hit  party 

.,, .,. ,1  I.,.(I'.  Ii  ••••  wlil"lt  II  ilHl  llinMB||«llHn 

„|..,(    ,■.     ■.•h-'l-'wl  •'•  1.  II"  I'"!".     *Wi"Uli.la 

,«..- Mtittl'i •"  (.*  a  l-.wa.  "iWliTb-iInf 

.,  hi-ul  1  (-il'MiK  ■■••■  «»"  "■■■'u  >>"<i*"'  Tb« 
,.,H .1 1  i.iilf  wMit  'Ot  t'l  M'lHavi,  ainiit 

■  ujiiu  ri».  .I'lJt"  Umii  "ill""'"  I"  luilm  I'liW 
•»iMill.l>iiib<'>>>  |>l»a")>l  "II"  'lliiiataipiniwl 
r...<|iii.".ah  an  ail'l  alkali  ilwrf,  with  inithlBR 
h>>.«l.al  auMil  Hita  lirii'b,  and  "  ■M"'Wliiilf>ra," 
»^aiHll«-a"^i"'*l"M"l"^'l"*'"^"* ''■■"■  *'^' 


oover  in  a  blackened  box  the  merenry  roae 
common  thermometer  to  240  deg.  Fahrenheit.  It 
waineceaiaryti  carry  on  a  part  of  the  obaam- 
tiona  in  a  danene-l  tent,  and  the  temperature  in  it 
roae  eo  high  that  hnman  natare  could  not 
ondure  it. 

~i  a  beautiful  little  Talley,  juat  abora  the  timber 
_.__  on  Mnunt  Whitney,  wa  eatabtiahed  our  ata- 
tioD,  pitched  our  tents  on  tha  than  of  a  little 
-lonnuin  lake,  and  turned  a  oow  which  wa  were 
igh  to  bring  with  ua,  out  in  the  abort 
ra.  It  waa  already  too  late  in  the  leaaon  to  take 
beaviaM  apparatnitothetiunmlt,  and  the  main 
camp  remainB  m  this  lofty  Taller,  within  a  two 
'lonn'  climb  of  the  peak  by  tha  "  DeTil'B  I^ddtt." 

We  climbed  ti  tha  top  of  the  mountain,  which 
idnrila  a  Tiew  of  aome  of  the  grandeM  mountain 
icencrT  in  the  world.  Sharp  Ootbio  peaka  apring 
'rom  the  n-a«*e  of  ro^y  foothilla  on  eveiy  band. 
£wl>?r's  Keedin,  which  waa  anbaequently ascended, 
Dweratiahsiiihtot  about  lt,OOOft.,aaiianabniBder 
it  th4  summit  than  thia  ttudy  table.  Lying  full 
length  ou  thn  flat  rock  that  crowna  the  paok,  and 
reaching  out  with  the  hand  at  one  aide,  we  dropped 
qtouFii  down  into  Iha  chasm  dindiug  it  from  tba 
ueij;h'bnutiug  mountun.  They  fell  folly  tbree- 
iiaartrra  of  a  mile  iKforo  they  touched  tha  lida  of 
me  clifT  aud  stru'-k  npcn  the  granite  rock  so  far 
balow  that  no  sound  camo  hack  to  our  ean. 

Ai  to  retulti.  aiHence  mu-tt  wait  the  completion 
I  our  catcnlatiouB  from  tha  data  obtained.  Tha 
general  conclusion.  bowaTer,  ia  that  the  "i^lir 
omstaot,"  or  abralute  amount  of  heat  tha  earth 
receirei  from  the  sun,  iBTerymooh  larger  than  that 
determined  by  Henohel  and  other  praTiona  ob- 
terrcn.  Furucrthat  the  diattibution  of  this  beat 
to  the  caitli  and  >t*  effect  in  prodnoing  all  the 
chaoga  of  climate,  and  its  iraportauea  as  aSectiug 
all  tha  interests  of  agriculture,  depend  on  forces 
which  are  now,  forthaflist  time,  SeoinniDg  fully 
known.  The  Immediate  eonteqiHnoea  of  thia  in  it« 
application  to  proctioal  interaati  will  probably  be 
dsTeluped  at  Urge  in  tha  forthooDln|t  aeeoDBt  of 
the  expedition  to  be  pnbllahed  hj  tba  Onnnuaant. 
Among  incidental  attainxMllti  of  mora  atriotly 
•dontitlc  iutumt  may  be  mentioned  that  ooiuiln- 
tiona  kiiTu  been  reached  that  will  probably  be  ac- 
cepted as  fl  uullv  settling  the  long  dispute  among 
lihyaiciiLiiK.  as  to  the  trustworthineaaof  Tyndall's 
oWrratiou*  a*  to  the  effect  of  water  rapor. 

With  an  apparitus  ot  the  simplest  charaotcT,  in- 
TOlTtaig  BO  can  and  no  aipenso,  It  waa  foand  that 
watm  viuM  bo  made  to  boil  ou  the  wintry  peak  of 
Whitti>7  in  the  midat  of  the  iee  and  snow,  by  tha 
aimide,  dlriict  action  ot  tha  unconoentiBtad  aolar 
raya.  A  iiuvmuaper  statcmsnt,  mide  batore  the 
envidi!inn  Kturtnl,  about  the  theory  ot  the  "  blue 
sail,"  attriliutj'il  to  Prof.  Langley,  had  a  certain 
founilntl'in  in  fiot,  in  articlee  which  he  hu  recently 
nnii-atiil  to  the  French  Academy  of  Sctenoea 
sowhnre,  to  the  affiiot  that  our  own  atmo- 
cacfiiiain  madifyingtbasolnr  heat  and  light 
thuuah  of  BUeh  onnrmona  importance  to  all 
„  of  lilo  iin  thia  earth,  was,  in  reality,  ao  Uttla 
unduntufHl  that  It  waa  now  ahown  by  him  for  tha 
(Irit  limit  that  owing  to  the  aelootlTe  absorption  of 
Um  atmiiBpliKTi!  our  sun  had  nerer  yet  bcenaeen  by 
anynin  In  id  tru«  colour,  which  would  aeem  to  w 
UiioifUii'lntiTVRningBtmosphetei  wereromoved. 

This  aclu'il  blnrnnss  otthe  sun,  a  fact  so  contrary 
1/1  all  rminliH]  i-xperienM  and  so  norel,  was  cited 
iMi  'HI  arwHini  ot  ila  own  practical  importance 
than  ai  an  imln  .tiim  ot  tlio  iinmimae  results  caused 
by  this  arl-Ntini  absorption,  and  one  prominent 
iiliji-ct  lit  tli-i  ■'Ximliti'm  waa  todutarmina  by  meaiia 
of  Ui"  bohimitiT,  an  instrummt  recently  iurented 
Tir  Ibla  |inrin.«ii  by  I'roteiisor  Langley.  the  laws  "' 
Ud*  ah-Irjrtrm.WKl  tliP  rosijlting  ^t'  "  "' — 


■M  Iraaabar 


a  >lla|iMltliil 


00L0n&-BLin)HE8t,^T.* 

By  B.  BacsKHVLL  CtaawM,  F.&AS. 
(OnKJiiasit/rMfl^*  !01). 
I&diutrla*  ahloflr  aftboted  by  Oalon>-UlBa- 
nana  —  Bnrlna  -  drlTfln,  FUMb,  AMIn^ 
Ziottar-aortan,  DrspMa,  Pftlatara,  ^t.  B*- 
aent  lerlaUtton  «Aiatimv  OnlaBir-fc  M  wdn  iw 
In  AmarlMi,  and  nrvant  naad  fbr  It  lattla 
ooniitrr. 

I  HATE  already  mentioned  that  tbam  an  ■  fa* 
case*  of  total  colonr-blindnaaa.  oiofpooplaiAa 
Boa  nothing  bat  form  and  light  and  ahada,  bat  tb*M^ 
and  ako  blindnaaa  to  Tiolot,.  aro  of  niob  ■■• 
oeenimce,  that  practioallT  they  •cwoe^  calftv 
oonaidanlion.  Hy  chief  bomnea  toMiUt  ii  la 
diacnn  the  bearing  of  red-blindnaaa  or  n  paH- 
btindnsss  either  complete  or  Ineomplata,  npoa  ths 
fltnees  of  tha  anbjeets  of  thsae  dafeela  to  engua  ia 
certain  industries,  ot  which  thoaa  which  call  fn 
the  laacgnition  of  lailwaj  and  — -"-t  iigDali  an 
the  chief. 

If  we  take  as  an  iUiiatiation,  In  tha  OntlMkMa, 

a  atata  ot  ao  angina-drirer  who  ia  e '  '  ' 

red-blind,  and  who  ia  called  npoB  to  go 
course  of  a  loeomotiTe  in  obedienco  ts 
red  tignala,  which  mu  be  aitker 
alone,  or  white  and  red  and  neen,  ii 
ance  with  the  legulatioa*  of  dwarmt  r( 
Bnd  that  tha  lignala  praaasit  to  him  d' 
by  which,  ia  many  taaaa,  ha  ean  tell  them  ^asl; 
but  thaaedifieiwioea  are  ot  brigbtDeta,  orlnmlnMitA 
and  not  of  ooloni.  FroM  the  whita  light  ha  Mieifw 
[he  whole  of  Ita  green  and  Tiolat,  the  red  being  lost 
to  him,  BO  that  what  be  aaea  i*  a  Una  grey,  «■• 
paratiTclf  feeble  in  hrightneaa  when   conttaatad 


farther  fnmi  tba  br^tueas  by  reaaoai  of  Its  pie- 
ponderaaoe  of  green,  and  the  red  will  ontr  bt 
riaiblfl  by  maaa*  of  tb«  ray*  other  than  nd  whkk 


Irishman  n^gkt  pttbap*  oaU  •  d«k 
light.  For  practical  pnrporCB,^  howerer,  we  may 
oniit  the  irtuta  lights  from  oonaidecation,  and  nuy 

° attention  only  upon  tha  Nd  and  glMD.    W 

,  the  former,  to  arad-blind  man,  wooldsesm 

darker  than  the  latter;  andtUs  refleotiaB  woiH 
be  remaed  In  the  caaa  of  a  green-blind.  Wa  may 
perfectly  well  aappose  the  oolonr-blind  panon,  id 
eiiher  case,  to  be  unoonadana  at  hie  MmH.  Ha 
all  hia  lite  been  acenatomad  to  tntNpcsl 
—  phraaa  "a  red  Ugkt"  as  maaaing  asBa- 
thing  whioh  presents  to  him  a  dim  or  faaH* 
iUumination,  and  to  intaiprst  the  {dnar"  "  — ~~ 
which   J ■ 


preaenta   to  hia  a 


n  climate. 


I'll"  initf  iimi-ntH  iiswl  fi«  this  purpose  were  many 
,f  thnii  iiiventi-l  for  this  special  end,  while  othon 
mtm  aiiiiiilii'il  by  tbo  kiudiicM  ot  eminent  French 
nn^tlKat"",  who  interested  thcmsdroa  in  Uic 
nmnlN  of  lb"  eximlition.  bumming  up  the  reanlti 
mwtally,  ili"  onty  way  in  wbiok  they  osn  b« 
UHdMi  of  Ibm  early,  they  are  ymt  "bahwUfT 
■Aia  report  to  the  ttoTeniment  wllf  tdl  tte  stor; 
at  the  Work  and  itt  wientiae  reenlta  m  dcWL 


light" 

thia  £stinction7he  may  p 
ii  inndequately  conducted , 
engine  fur  long  periods  withont  a 
take.  Bnt  thepointatiasnaia  that  hefaeonpdlad 
to  raly  upon  an  unreal  diatinotion,  a  ilialiniliia  at 
relatire  brightneas  only ;  and  that  Ua  jndgiaaat 
upon  this  relatiTe  brightnew  i*  liable  to  M  niM 
bj  aocideaital  drcamatanosa,  ABythiag  whiiA  la- 
oreaaed  the  qipanmtbrigbtaiaaa  of  the  nd  Hgfat,  ai, 
tor instanoe,  a  better bOTnlng,  or  ena  a  qnltai*- 
cently  lighted  lamp,  a  nd  glaaa  of  laaa  fhlckneaa  at 
alightly  diSarent  tone,  or  of  leet  abeoibing  poa« 
than  usual,  these  and  many  otkai  pOMlbia  mii- 


tioDs  would  lead  hbn  to  mistake  a  rad  light  tit  a 

Sreen  one.  In  the  eame  way.  an3rttiiig  wUA 
iminished  the  apparent  brightn*«  of  a  ereea  li^ 
as  a  thioksr  or  moce  abeorbrng  olaaa,  •  tadly  bus- 
ing lamps,  tha  intarrention  of  sImb,  amoka,  at 
fog,  would  render  him  liable  to 
puatively  harmlaia  miatake  - 
light  tor  a  red  one.  To  the  _ 
othGr  hand,  the  rerena  oonditiocN  would  obtaia. 
him,  tha  grean  light  would  b«  WKpanrta*dy 
,  and  tha  red  one  comparatieely  bright;  ao  that 
of  the  conditions  which  would  biigitsi  tba  lal 
lig^t  and  make  it  more  consplcnoas  t«  the  iiiiiimI 
aigbtad,  would  rtnder  it  man  tike  gi«M  to  tha 
green-blind,  and  would  direetly  aerra  to  tampl 
blm  into  danger.  II  baa  beco  well  obaarrad  by  m. 
Joy  Jeffries  tiiat  no  right  minded  and  ccnsciaBtioai 

Cm  would  undertake  the  guidanoa  of  a  bmin,  oa 
announced  condition  that,  in  any  variatiaM  <f 
atmoapbera  and  weather,  he  waa  to  reeogidaa  a  dt>' 
light  a*  a  danger  aignal,  and  a  bright  lij^t  at  a 
siJety  signal,  and  fift  rrrnn,  and  that  hfs  own  Ht^ 
and  ths  Ures  o(  the  passmgen,  wen  to  be  depend' 
ent  upon  hia  always  rightly  determining  which  wai 

It  haa  often  bean  maintained  that  w*  beof  my 
little  of  acddsBkta  aotnally  ariainf  fioai  ecloai- 
blindncaa :  but  it  must  be  remembarad  that,  until 
quite  latdy,  thia  cauaa  of  neglaet  or  mlatak*  of 
signal)  was  scarcely  recognieed  by  thoaa  whose 
duty  it  is  to  inveatigate  suoh  ocoutienMe.  At  tt« 
present  day,  the  fliat  Inquiry  which  would  bemad^ 
in  any  case  of  OTar-mnuing  a  daagwr  signal, 
would  have  referenos  to  th*  oolmi  Tiilon  of  the 
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tba  mechoiui 

retain  Uia   tolrjgcopic 

-  jMjaitioii,  though  all 


Now  uisoca  posieuaa  an  eyo  tree  from  theae 
defecU,  by  meajii  of  which  oiaiouT  viiioD  nur  be 
mads  to  tea  an  objoct  ai  it  would  ba  seen  if  the 
hnman  eye  could  take  in  the  image  in  the  thou- 
■andth  port  of  a.  aecond,  or  evea  leaa  lime,  or,  on 
the  othar  hand,  aa  it  might  be  Been  if  the  hnmui 
Bfs  cuxild  look  ateadilj  forau  hour  or  more,  gainiDg 
dutioctoBU  of  viaion  prociaelj  iu  proporCiac  to  the 
iucreaSB  of  time  during  whiOQ  the  eye  was  uaed. 

For  ioatance,  in  lecluiiug  on  the  sun  1  haia  bean 
ahle  to  tell  m;  hou£id  that  a  certain  photograph 
of  the  sun'e  aucfdce  had  been  ao  rapidTy  taken  aa 
to  Bhov  details  wLicb  no  aetronumer  bad  ever 
actually  aeea  or  conld  aeo,  even  though  he  uaad  the 
moet  powerful  teleseope  ever  made,  and  gave  to 
the  atady  ol  the  suu  wichmieh  an  inatmment  eiary 
moniQnt  of  his  working  lUe. 

Ou  the  other  baud,  but  a  few  weeka  ago  I  wB> 
looking  iu  Dr,  Henry  Dr&per'a  obaerrktory  at  a 

G'elura  of  the  great  aebul*  in  Orion  which  had 
on  two  houta  and  tirenty  minutea  tDrmiog  itself 
on  the  retina  of  the  photographic  eye  of  science— 
iu  other  words,  the  negatiTe  bad  required  an  ei- 
poBure  of  this  duratiou.  I  aay  uathiug,  tbougb 
might  weil  s»y  much,  "  ■'-  ■  ■  ■  ■■ 
and  ingenuity  required 
image  ao  long  unchangB.  ..,._. 

the  lime  the  diomal  motion  of  the 
Waa  carrying  Oiion  round  the  heavens  at  the  rate 
[in  reality  a  sbghtly  greater  rate)  at  which  tba  sun 
moTea  in  the  ikie^,  nor  do  I  dvoll  db  the  optical 
■nd  physical  difficulties  iuTolved  in  the  task  whiob 
Dr.  Draper  bad  thua  suceeBafnlly  achieved.  Thi 
point  I  wisb  chieBy  to  dwell  upon  is  thia,  tba 
where  auch  a  photognipb  is  taken,  aclonce  doec  ii 
taality  employ  an  eye  which  con  give  hours  to  i 
linglfl  look.  And  lut  it  be  noted  that  we  aee  nov 
bat  tha  begioning  of  the  uae  of  the  photographi 
ey  a,  which  can  see  in  the  tire -thousandth  port  of  l. 
■Boond  U  need  be.  or  if  need  bo  can  rest  its  gaze  for 
man?  boon  an  the  same  object,  seeingmoro  and 
more  aa  miuute  otter  minutepaBses  on.  Yet  already 
the  swifter  viewot  the  photographic  eye  hasahowi 
details  which  the  unaided  human  eye,  or  that  eyi 
aided  only  by  the  Icleacope  or  midoscope,  could 
never  see,  while  the  eteadtast  gaze  of  the  photo- 
graphic  eye  has  revealed  what  it  baa  been  given  *" 
--     ■■-    -leby  direct— -■-- 


K>  brief  a  view  ol 
,t  there  is  no  time  to  draw  what  _. 
seen  without  trusting  to  memory,  which  in  auch 
matters  ia  too  often  treacheroua.  Tba  fineat  ,  ~ 
ture  of  the  eolat  rice  grains  as  drawn  by  any 
human  artist  has  much  less  value  than  have  Jans- 
aen'e  inatantaneona  phatcgiapha  of  the  sun'a  sur- 
face. The  heat  picture  of  the  great  Orion  nebula 
— which,  deapite  Mr.  Delorue's  opinion  in  favour 
of  the  view  taken  with  Lord  Roiee'  telescope,  I 
consider,  to  be  unqneationahly  Mr.  Trouvelot'e 
picture  token  vith  the  great  Washington  teieaoope 
— thowB  no  details  which  are  not  clearly  recoa- 
uitsblo  in  Dr,  Draper'a  beautiful  negative,  while 
skilful  thougli  Mr,  Trouvelot  is  as  an  artiat, 
nature  baa  anrpasied  him  in  prosanting  truthfully 
not  only  all  details,  but  all  grades  and  varietios  of 
Bhadrng,  And  these  are  Ijut  illuatrntiTe  inslancea. 
belonging  to  the  beginning  of  the  application  of 
nbotoifraphy  to  acieuce. — By  B.  A.  FboctOb,  in 
the  J\eu'  J  Of/-  mrafil. 


SCIENTIFIC  KEWS. 


Oompailtlon  of  AeioUtea.  —  Dr.  Hahn,  of 
Tabinseu,  has  recently  give  the  reaulta  uf  aome 
rsaeareliee  which  he  has  made  into  the  nature  of 
aerolites,  which  he  examines  by  aptitting  some 
apsdmuii  into  sections,  thus  rendering  them 
transparent.  He  atalea  that,  generally  apeaking, 
acrobtej  are  of  two  speciea.  the  one  coutaiuing  iron 
only,  and  the  other  iron  and  alone  together.  In  a 
few  inatancea,  however,  stone  is  the  sole  component 
labitance.  Dr.  Hohn'a  reaoarchea  tend  to  conSrm 
the  accuracy  otlbsobaervatian  of  Wocfaler.astotlie 
extstenm  in  these  meteoric  atonea  of  hydrocarbon 
produced   by  the  decompodtioa  of  organic  aub- 

Ta£  Unitod  States  Commiinonei  of  Fateoti  hai 
forwarded  to  tbe  Secretary  of  the  Inlerior  his 
report  of  the  opera tiona  of  the  Potent-office  for  thi 
past  fiscal  year,  and  hia  eatimate  of  the  amonn' 
■uceiaarj  during  the  next  final  ^ ear.  Tbe  numbei 
of  origintl  patents  iaaued  during  the  first  nin> 
moDtha  of  the  preiont  year  waa  I3,0S1,  an  increaai 
•it  2161  over  Uit  year.  The  receipts  of  tbe  oSc< 
for  the  same  period  Were  G5, 117  dols.  in  eiceaa  o: 
thoM  for  the  com  spindiug  nine  moulha  of  13S0 
The  report  raconimeuda  a  considerable  increase  ii 


■  io.a 


the  a.. 

office,  and  tHe  following   appropriatii 

dota.  to  C3rry  out  the  abridgment  of  pati 

the  publication  of   10,000  volumes  of   tba  duuib 

15,000  dola.  for  produciog  burned  and  eibanstei 

drawioga;    10,000   dols.  lor   photo- htbographini 

diawingi ;  and  9,000  dola.  to  compleU  the  (ifficio 

'fs:rtlc  tat  the  present  year. 


[E  Dun  Eoht  Circular,  No.  38.  containathe 
following  clcroentd  of  Denning's  comet, 
81,  talpgraphed  hj  Mr.  8.  0.  Chandler, 
of  Harvard  College  Observatory  :  T  1881, 
feept.  1305  O.  M.  T.  ;  ^-Q  ilT  \- \  £5  66°  W  ; 
'  f)"  63  (mean  equinux  ISSl'O)  log.  q.  9'859T. 
le  makca  the  period  S  years  4  montba.  Dr. 
Oppeoheim's  ophemeris  to  Mo  v.  15  is  also 
Kiven.  Foe  Nov.  13  the  B.A.  is  lOh.  29m.  ila. ; 
N.D.  15°  S'  Berlin  midnight. 

liscke  Sachfiehlm.  No.  2355,  contains 
an  article  by  Prof.  Vogul,  giving  an  aocount  of 
his  obsetratiana  at  PatsdaJu  on  the  Bpoctra  of 
cometsiandr,  ISSI.  AllpardjOfTebbntt's  comet 
"iBmoatreniolepartsof  the  tail,  showed 
the  band  apectruni  dietiDotly,  while  the  naclens 
'  "  ed  a  spectrum  so  brilliant  that  the  coloujs 
easily  rcoognised  from  line  C  to  for  beyond 
3ahul)erle'a  comet  (i)  gave  the  nsiial.  tbree 
bright  bauda  more  distinutly  than  Tebbatt's, 
but  the  continnousepectrum  was  discernible  only 
the  nucleus,  and  waa  foiut  there. 
In  ooneequence,  it  ia  said,  of  a  prcssare  of 
other  duUea  Fiof.  Hoxlej  has  resigned  the 
seoretaryahip  of  the  Royal  Society.  Prof. 
Michael  Poster  is  mentioned  od  hia  aacoaaaor. 

The  Photomatriu  Committee  appointed  by  the 
Board  of  Trade  have  issued  their  report,  in 
which  they  reoommend  that,  Mr.  Harcourt's  air- 
gas  flamo  shouid  be  employed  as  the  standard, 
instead  of  the  sperm  candle. 

The  Autamn  meeting  of  the  Inatitation  of 
Mechanical  Engineers  waa  held  at  Maaohestor, 
on  the  23th  ult.,  the  moat  important  papers 
boin^  Mr.  Copeland'e  on  Bessemer  Steel  Plant, 
with  Bpecial  reference  to  the  Erimns  works,  and 
that  on  "  Compressed  Air  in  Tramwaya," 
W.  D.  Scott-Moncrieff. 

The  specification  oE  Prof.  Gomgee's  invention 
for  "  using  a  liquefiable  gaa  or  vapour  at  low 
temperatorea  aa  a  motor  fluid,"  has  been  pnh- 
lished.  It  in  No.  1451,  ISSl.  Tbe  "  enguie," 
it  will  be  rememoered,  is  known  as  the  "  aero- 
No  news  hsa  been  recdved  of  the  Jeannittt 
from  any  of  the  ve^wU  sent  out  to  look  for  her, 
and  tome  alarm  U  felt  aa  to  the  safety  of  Mr. 
Leigh  Smith's  expedition  in  the  Eire,  aa  it  in 
known  that  Spilibergcn,  Noraya  Zetnlya,  and 
even  the  Bear  Islands  have  thin  year  been  unap- 
proachable, being  eurruunded  by  a  thick  barrier 
of  Polar  ice.  Tbe  Eira  wasprovitioned  for  about 
\h  months  when  she  started  laiC  June,  and  it 
probable  that  her  owner  may  liave  determined  to 

Prof.  G.  do  Hehncreen  baa  issued  an  otaborate 
report  on  the  little-kuowD  coal-fielda  inBuaeia, 
which  it  appears  that  tho  annual  output 
ow  reached  32,000,000  lous.  There  is  a 
vast  region  in  Siberia  very  rich  in  coal  teams, 
which  at  present  are  worked  only  where  they  are 
easily  acoessible. 

Some  experimentn  have  recently  been  made  in 
Revel  with  ft  view  to  teat  the  tflicacy  of  a  flre- 

tinguishiiig  pu«dt;r,  which,  coming  into  con- 
tact with  the  burning  materials,  prodncee  heavy 
fumes  which  arise  in  such  quantities  as  to  stiffle 
and  overwhelm  the  fire  itself.  Fire  having 
broken  out  inside  a  naphtha  and  petroleum 
store,  the  fire-brij^ade  immediately  upon  their 
arrival  closed  up  all  openings,  stopping  up  com- 
pletely the  doors  aod  windowa.  A  few  boxes 
if  the  powder  were  then  thrown  into  the  bum- 
ng  shop,  and  after  the  lapse  of  two  hours  the 
doore  and  windows  were  opened.  Copious  and 
heavy  fumes  istfued,  by  which  the  progress  of 
the  fite  hod  been  completely  arrested.  The 
results  of  this  eiperiment  have  been  deolared 
eminoncly  sucoesaful.  The  powder  is  the  inven- 
tion of  on  officer  in  one  of  the  Revel  flre- 
bHgades,  who  is  endeavonring  to  protect  it  by 
patent.  The  ponder  is  expensive,  but,  as  a 
Russian  newspaper  remarks,  not  eo  eipenaive  as 
conflagration. 

At  a  recent  meeting  c^f  the  lately  establiahed 
but  alreadywell  known  GreBbsm  Angling  Society, 
a.  paper  waa  road  by  Mr.  C.  S.  Bentley, 
F.R.M.8.,  on  "The  Senac  of  Pain  in  HAes," 
The  eonolusion  Ihe  author  arrived  at  (whiob 
received  much  corroboration  during  the  coui 
uf  the  diacusaion)  in  that  a  fish  having  apeculi 
neiTOUB  system  and  very  small  peroeptivo  brain 


{cerebrum)  ooupled  to  tbe  fact  of  its  being  cold 
iloodod,  precluded  it  from  baring  a  hi^  dsgne 
of  sensibility.  The  paper,  which  wa*  oopioui)]' 
illustrated  by  diagrams  and  mlmoaoopu  DR- 
parations,  was  woU  received,  and  the  Greebsm 
may  be  congratulated  upon  having  set  an  excel- 
lent example  to  oimilar  societies. .  We  may  add 
that  the  meeting  was  well  competant  to  pass  in 
ion  on  tbe  sabject.  Dr-  Bmnton  (in  the 
r),  Dr.  Lloyd,  Mr.  T.  Cnunpheo,  Mr.  Alfod 
Jardiue,  and  other  well-known  experts  bebg 
present. 

While  lately  ocDUpied  with  the  Climatalogr 
ot  Bio  de  Janeiro,  M.  Crola  was  struck  withtha 
great  variation  in  the  annual  nnmber  of  thnndo- 
1.  Thns,  in  the  quarter  ol  a  century  from 
o  1876,  the  number  OBoillateH  between  II 
I.  M.  Cruls  fiada  in  the  oorvd  of  thOM 
variations,  a  remarkable  correspondenos  to  ttu 
Bunsput- curve  (aee  Campttt  Scndut).  Fot 
year  he  took  the  average  of  three  conssci 
years,  e.g-..  for  1352,  the  average  of  I851-ji- 
53.  A  curve  of  thunderstorma  at  Toronto,  whiob 
M.  Crals  also  mode  out,  presented  lees  raiiatioDa, 
but  had  the  same  character  as  that  for  Sio.  Os 
this  subject,  M.  Faye  made  some  remarks  ^ 
the  Prenoh  Academy)  by  way  of  oaotioii- 
ThunderBtorms  arose  from  gyratory  dsBcendiiii 
~  iDvementa,  generated  in  the  upper  parts  of  ou 
.tmoapherc  by  the  heat  of  the  sun,  and  stronslr 
deflected  by  the  earth's  rotation.  The  periodid 
spots  could  thus  be  reproduoed  in  that  of 
thanderstorms  only  if  .the  spots  aenmbty  aSeetel 
tbe  heat  sent  us  by  the  son.  Now,  so  far  is  ba 
knew,  no  trace  ot  an  eleven  years'  period  ii 
annual  temperature  had  yet  been  provM.  Uw 
conclusion  ia  that  solar  spots  and  tenertlial 
tLunderatorms  are  not  in  the  relation  of  oatiie 
and  effect.  M.  Faye  thinka  a  olooer  identiCy, 
and  for  a  longer  period,  would  have  to  bs  mid* 
out  before  uie  oonQectian  oanld  be  acoepted. 
Still,  he  recognises  the  Taluo  of  onoh  obwm- 
tions  at  those  of  M-  Ontls,  anil  uges  an  eitsa- 
sion  of  them. 

Among  some  lecture  ezperfment)  Ulstf 
brought  by  Herr  Rosenfeld  befora  tha  Berlis 
Chemical  Society,  ia  one  for  ahowiog  the  ehsnfl 
ot  weight  in  bodies  through  ohemioal  piooHSH. 

upwards  lOctm.  from  the  weighted  £laM body, 
and  surmounted  by  a  glass  cop,  on  wbitli  s 
piece  of  sheet  platinum  ia  placed.  To  ahowttie 
gain  of  weight  in  iron  through  oxidation,  :}■, 
a  little  finely-divided  iroo  is  put  on  the  platinmn, 
BO  that,  the  instrument  floating  in  water  in  i 
glass  cylinder,  tbe  wire  is  slightly  immentd. 
Tben  the  plattnnm  with  its  charge  is  remCTsd 
with  a  pincette,  heated  over  a  strong  Bamt. 
cooled,  and  replaced.  The  areometer  now  sinlB 
the  cup  (It  may  be).  In  other  cum, 
metallio  oxide  is  put  on  the  supporting-ptaUr 
ind  after  reduction,  Ihe  instrument  rises  111*  i 
vbolo  length  of  tbe  wire.  Horr  SoseoIsU  ■ 
describes  other  variations  of  tbe  experiment; 
also,  modes  of  showing  the  oombiiatio&  d 
ammonia   in    oxygen,     and   the    aynthefil  cf 

The  observation  has  been  recently  mads  bf 
Hen-  Bamirager,  that  if  dry  amorphcni 
selenium  bo  heated  in  a  oombustion-tube,  tlit 
open  end  of  which  ia  stopped  loosely  nitli 
BsbcstOB,  or  glass- wool,  the  sublimated  aeUainin 
collects  in  the  stopper,  and  one  obtains  a  lu|> 
number  of  selenium  crystals,  while  only  a  bduI 
part  of  the  selenium  nnsublimated  leaves  tl>t 
tube.  The  largest  crystals  were  2mm.  to  3mni- 
in  length.  Uerr  Borntruger  ia  not  yet  ohlstt 
Bay  what  are  the  belt  conditiona  of  experiinest, 
but  he  considers  that  a  number  of  other  sob- 
atancea  may  be  brought  to  oryatalUaation  in  lUl 

Eecent  offldal  aUUstios  show  that  in  ISiO 
there  were  235  shipping  casualtiee  on  '^ 
Qerman  coast,  aSecting  271  veascls  (tben  beitf 
36  oollisiona).  This  number  has  been  exoeedaoi 
since  IS73,  only  in  1875.  Of  the  271  venel*,  ^ 
steamers,  and  152  eniliog  ahips  carried  the  CM* 
man  flag;  126  were  stranded,  Scapaized,  Slaait, 
72  were  in  collision,  and  33  had  various  oth* 
acotdenta.  The  total  of  lost  was  US,  partiaUj 
injured,  104.  uninjured,  41,  and  in  14  oases  X^ 
result  is  nnknown.  The  loss  of  life,  so  f at  ■> 
ascertained,  was  53.  The  catueof  theconsider 
able  inoreiae  in  theaa  dUasters  last  j«at  lies  1> 
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ion  to  ttie  adatalneu  of  the   "  Universal  Dnw- 

SApparatuH,"  daviwd  bj  Qast  of  Cologne, 
wfiioh  depends  od  tbo  prinoiple  of  the  total 
tefleatiug  priim ;  thia  prism  beinj;  placed  at  tbe 
ipez  of  a  pf  lamidal  chamber,  on  the  floor  of 
irbich  it  thniwa  aa  imigoof  the  ohj'eot  to  be 
eopied,  which  imag«  oan  ba  folloired  by  peocU, 
the  obaervBT  Jerking  throut^h  a  eide  apertord 
•od  introdaciaK  hie  hand  by  another  aperture. 
Herr  Out  has  impiored  the  initrument  bj  addi- 
tioD  oC  an  enlarging  arrangement,  which  renderi 
it  [acoording*  to  the  paper  named)  by  far  the  be«t 
•pparaRu  of  itj  kind. 

A  dngle  zinf-capper  or  xino-carbon  element 
In  dilute  sutpbiiTic  acid,  will  not,  it  is  known, 
dBOOmpose  water,  BuppoBiog-  the  two  sleoCrodea 
■re  of  platlnuin.  It  has  been  found,  however, 
WU.  Tommssi,  that  it  wiU  produce  the  effect 
if  thepoaitiTe  electrode  be  formed  ol  a  metal 
which,  under  the  inflenoe  of  the  roltaio  outztnt, 
it  oipable  of  eombining'  with  the  oxygen  of  the 
w«tOT— «.y.,  eopper. 

A  nanber  ol  meaauromoats  wore  reoentlj' 
taken  by  Herr  Fischer  on  locomotives  of  the 
HanOTer  Bremen  railway,  with  a  view  to  ai 
tiining  theaiDoantof  combustion  of  fuel.  The 
BMea  were  drawn  o9  at  diSerent  times  fiom 
between  the  plate  over  the  firs-tubee  and  the 
•team  outlet  ahoTo;  they  were  conducted 
lluoagh  a  oaoutohouo  tube  to  a  gas  apparatus  in 
•  waggon  behind  the  tender.  A  graphite 
tLmnometer  gsTO  the  temperatore  nnder  the 
tfaam  outlet.  Tbe  fuel  was  ooal.  Putting 
aside  those  samples  that  were  taken  while  the 
dour  was  open  su  aooonnt  of  eicesalTe  ataam,  the 
•moke-gaaei  dnring  one  journey  are  shown  to 
enttain  about  12  per  cant  oarbouo  acid,  at  a 
temperatura  of  300°  to  350°.  When  the  Icoo- 
notire  was  standing  slill,  the  00.  inoroawd  to 
IT'5  per  cent,  (owing  to  lesa  draught);  tbo 
osjgen  diuppeared  almost  wholly,  and  there 
waa  Bome  carbonic  oxide,  while  the  temperature 
fell  to  2S0°.  Similar  fl^ires  were  got  tin  other 
tripa.  There  was  never  more  than  2'1  per  cent. 
rf  snbiimt  sas.  Coruidering  the  disadran- 
tageoos  conation  of  workinfr  locomotive  as 
OKupand  with  stationary  boilers,  the  rssolta 
ara  regarded  as  highly  favourable.  The  table 
■howa  that  on  one  journey,  only  16  to  20  per 
aent.  of  the  entire  heat  waa  loit  through  the 
ddmneT.  whenaa,  with  stationary  boilers,  twice 
M  mnon  la  often  lo  lost.  ' 

It  appean  that  the  banting  of  alligatora  in 
Fknida  is  carried  on  to  auch  an  extent  as  to 
Amatea  an  extirpation  of  the  apeoiea  there. 
Nothiog  i*  used  eieept  the  skins  on  the  belly  and 
leg*.  The  rough  aoaly  plates  on  the  baeka  ar 
Mjoeted.  The  heads  are  cut  oS  and  buried  tor. 
fewdaT*,  tiU  the  tuska  can  be  detached.  It  we 
•imounoMl  lately  that  one  peraon  had  oollecto 
■DiMtorB'  tetth  t«  the  auuraot  of  three  hundred 
•ndnlty  pounds.  Tbis  will  give  some  idea  of 
the  destrnotion  going  on.  On  the  St.  John'i 
anr  a  new  method  of  hnntinghasbeen  devised. 
A  daifc  lantern  with  a  powerful  reflector  is  used 
tat  ewtable  nights ;  and  no  difGoulh'  is  esped- 
•uoad  in  approaching  the  quarry.  The  animals 
HambewiMend  with  the  strong  glare,  anj  i 
na  ^nt  to  escape.  The  gon  is  hold  within  a 
few  feat  of  the  head — a  tonoh  to  the  trigger,  and 
thataieona  '"gator"  lesa  in  Florida.  Thb 
prooeM  ia  Tery  eSective,  and  tha  hunters 
aoMbled,  not  only  to  kill,  bat  to  secure  tbtir 
pnj.  Latg«  numbers  of  these  animals  are  ri^n 
•annallr  by  touriats  for  amusement  only,  be 
tboaa  elaoghtered  for  proflt.  Further,  many 
yonng  alligatora  are  stuffed  as  spsmmena,  or 
■ent  oS  alive  as  carioaitieB,  while  myriads  of 
agg»  are  blown  or  disposed  of  by  dealers. 

The  first  apple-cargo  of  the  asason  arrived  the 
othardayat  the  Hotel -de-Ville  quay  in  Paris. 
Tbeae  bmta  (we  laam  from  La  ^aturi)  come 
Ifgnlarly  during  five  months,  amounting  to 
aeiBily  ISO inone  season.  Theaverage  oargoli 
aboBt  300,000  applet.  This,  multiplied  by  130, 
glvea  Boae  30  rouUon  apples  brought  by  watei 
to  aringle  point  In  Pans.  The  departments  of 
Bacihe,  ICune-et- Loire,  Mayenne,  Aiane,  and 
Mame,  figure  most  prominently  in  thistrafSc, 
wUoh  la  of  the  most  active  character,  and 
ganetaDy  wilhont  intermediaries. 

Fat  aome  yeata  past,  at  the  observatory  of 
Oainp4d(«llo,  carafni  nkeasuremente  of  the  hori- 
lontal  acdar  diameter  have  been  made  by  Slgnoi 
Banigbi,  and  SBveral  other  skilled  observers.  Tbe 
tMnlta  wul  be  worked  oat  for  a  determination  ot 


moapheric  conditions.  A  portion  of  the  material 
has  Deen  lately  utilised  bj  S.  Baspighi,  for 
ascertaining  the  influence  of  seasons  on  what  is 
known  as  the  "personal  equation."  There 
were  four  astrenomors  siranltaneousty  taking 
observations  in  1ST9,  of  122  solar  transits. 
From  the  figures  obtBined,  it  appears  that,  how- 
cfcr  the  perwnal  equaCions  may  very  from  one 
season  to  another,  their  sign  (posititoor  nega- 
tive) remains  constant.  This  indicates  that 
each  observec  haa  the  habit,  independent  of 
atmospberio  conditionii,  ol  approiimatioK  or 
separating  the  momentH  of  Oanlact  of  tbe  two 
edges  of  the  solar  disc  with  tbe  wires  of  tha  net, 
while  the  difference  of  atmospheric  ooDdidons, 
or  the  varying  eircumatanoea  ot  the  solsr  limb, 
can  only  influence  more  or  less  the  amount  ol 
thia  approximation  or 


LETTERS  TO  THE  EDITOB. 


■----'-'  ■'■-  -—lir  tj  Ou  IMUr,  twM  nAtftt  «■ 


which  ke  delineated  at 


"IwMlA  kai««TWT«iawtlt*«hal  L«  knows,  and  at 
mtA  as  h*  bunn,  but  do  mote;  and  that  boi  ta  tUi 
oqITi  but  In  in  Dtbor  nb]«a :  F«  (aoh  ■  paaoa  ns) 
hai*  SOBM  psttlsnUr  tatowtsAg*  mA  sspailius  of  Ihi 
satnnef  sdA  ■  pwaoa  at  mdi  a  fa^&ta,  IkiX  ss  (a 
sttss  tUnas,  ksows  ao  oton  than  wfaM  emibiifa  doia, 
knl  Tit,  to  ken  a  olaUs  MUl  (his  llHto  ptttuse  o<  kit, 
■01  aodsttakt  to  mile  th*  vhols  body  of  ptirsMka :  a  vioi 
* —  vhniat  RBBttn — '— —  •— ■--  ■'--• ._._-.  - 


LUNAK    PHYSIOS. 

[19386.]— Av  OBSovnnta  Ibonni.— Allhongh 
it  existence  of  anything  on  the  Moon's  snifaoe 
oapablt  of  sifeoting  an  alteratian  in  the  appearaoee 
of  objects  has  in  iDrmer  jaar*  been  donbMd,  and 
Sohroter  haa  stood  alone  in  Us  view  of  tbott 
selenctpharical  eSeola  whieh  he  has  deacribed,  now 
the  sabjeot  has  onoe  more  presented  itaelf  to  the 
attontiim  at  lunar  obaerven,  it  may  not  be  withont 
interest  if  we  examine  a  taw  of  SchiuCar's  raooids 
lor  this  especial  purpose ;  tor  if  we  flsd  evidence 
that  may  legitimately  bear  the  interpretation  ot  an 
obtcDnna  medium,  the  two  sanet  will  ttnd 
svcntnaUy  to  iiu)port  each  other. 

On  Deoamber  11,   1TS8,   Id.  12h.  before  FoU 

Moon,  Sohriittr  saw  on  the  ikorth-eatt  portion  of 

walled  plain  Qeomedes,  a  drcolar  brlaht  spot, 

-   '    -      ■    Tafolmiri.,Fig.I,  of 

;    and   en   January   7,    1730, 

__.  ,  .._.    lOh.   before    full,    "a  large 

bright  spot,"  apparently  in  the  place  of  m,  which 
he  delineated  m  T.  xxxvi.,  Fig.  6.  and  described 
"as  not  so  lUsttnotiy  defined.  Five  days  after- 
wards, on  January  12,  nS9,  at  2d.  15h.  after 
full,  he  saw  an  exbemely  briluant  and  moderately 
large  crater,  ot  at  Iraat  7°  of  brightnees.  It  is 
pcaljalile  that  tha  lisht  spot  teen  on  I)bo.  11, 1788, 
and  January  7,  li89,  may  have  concealed  the 
mountain  and  depnased  nng,  seenaftermrds  by 
SchrJiter  on  January  29  and  30, 1789.  Oa  Jan.  29, 
3d.  lOh.  after  New  Moon,  he  recorda  a  mountain 
of  ordinary  bri^tnesa,  with  abadow  as  on 
December  3,  1788,  with  level  ground  aronnd;  and 
on  January  30,  4d.  12h.  after  New  Moon,  he  says 
"the  moBotain  a  had  a  coniiderabte  shadow  on 
the  30th.  with  a  higher  Sun  than  on  the  29th." 
This  would  iodieate  the  probability  of  Bchriitec's 
mountain  a  b^g  the  soath-wett  mtU  ot  his  Urge 
arater  <■.  The  greater  extant  ot  thadow  on  the 
30th,  with  a  higher  Son,  is  remarkable,  and  seems 
to  iKdjnt  to  something  existing  in  the  crater  a 
which  concealed  his  crater  &  ud  the  greater  part 

On  the  31st  of  March,  1789,  five  days  atUr  New 
Moon,  Schioter  observed  the  mountain  a  as  a  loiig 
hid  with  shadow,  as  seen  on  December  2,  178S, 
and  Janoary  29  and  30, 17S9,  with  posaibty  a  little 
unevannesi  to  the  ea>t  of  it,  but  no  trace  of  a 
orater.  [The  indications  of  unevenneit  on  the 
east  may  be  oontruted  with  the  oburration  of 
January  20,  in  which  Schioter  speaks  ot  the  moun- 
tun  having  "level  ground  around."  It  ia 
qaeitianabls  it  this  level  appearance  waa  really 
Uut  of  the  true  turtace.  Should  the  depression 
>  nod  the  crater  0  have  bean  conitaltd  by  any 
means,  it  is  quits  possible  that  the  upper  surfaat 
of  tht  conosaling  medium  mi^t  have  presented 
the  appearance  lA  level  oionndTI 

[A,  bnlliant  cratsE  in  Uia  locality  oI  the  northern 
brSdhroter  on  Decembtcll,  17SS,      ' 


January  T,  1789,  is  stronglr  indieattve  of  this  spot 
having  beim  of  an  obscumg  character.  Os  De- 
cember 14,  17S8,  one  day  after  Fall  Uoon,  alio 
12  honn  later,  at  Id.  12h.  after  talL  Schr6tar  drew 
the  appearance  of  Cleomedes,  whidi  is  reprodnoed 
in  T.  iiiTi,,  Fig.  2,  ot  his  "Fragments,"  In 
which  tha  circniar  spot  ni  is  net  only  eonbaoted  to 
a  mountain-like  object,  but  is  placed  farther  west 
than  Its  poiition  on  December  U,  17B3,  probably 
the  northern  snot  ol  Schioter  on  t^  ooeasion, 
December  H,  ITSS,  indicates  the  position  of  bis 
Oialer  B-  It  it  vary  likely  that  this  change  Id  the 
appearance  of  tbe  objects  in  tbe  northern  part  of 
Cleomedes  was  produced  ty  lomethinE  of  an  ob> 

^       T. I. C.   ~ppo,9d 

Utbat 


paired  in  brilliancy,  for  Sdircileraays  nothing  at  to 
any  especial  brightness  Uiere ;  he  merely  roieis  to 
December  II,  to  the  effect  that  tbe  north  bright 
spot  was  not  occasioned  by  Trolles,  as  this  latter 
wssagain  visiblsof  apeytint.  He  Isletadceiun- 
itsntialheTe  thanniigbtbewisbed,bnt  it  ishsrdlT 
to  be  supposed  that  his  north  spot  could  have  had 
on  December  14,  ITBS.  the  brilliant  aspect  wUeh 
surprised  him  on  January  12, 1789,  as  new.] 

The  above  extracts  from  SchiOtet  will  show  that 
similar  phenomena  occurred  on  the  surface  of  the 
Moon  nearly  100  yean  ago  aa  are  obsmvad  at  the 
praient  time.  In  letters  19272,  October  7,  and 
I0344,  October  23,  alln-ien  la  mads  to  a  oartain 
"wlutespot"  stso  on  the  Mare  Criaum,  to  irtiieli, 
if  I  mistake  not,  the  whits  spot  on  the  nortliem 
part  of  Cleomadet,  seen  by  Bchruter,  bears  a  strong 
resemblance.  In  tetter  19272,  It  U  stated  that  tha 
probable  Initial  phanomenon  podnoed  by  "an 
obscuring  medium  "  would  be  a  spot."  Ihiring 
my  observation*  IB  tbe  decade  of  1860— 70,  a  white 

— • which  seemed  to  bear  the  intetpreta- 

"  to  1788-79, 
tbe  white  spot  o'  "  '   " 
Interpretatuin- 

The  following  table  may  assist  in  observing  tha 
Moon  when  she  is  il!aminated  nearly  in  a  similar 
manner  at  when  Schiotar  observed  it: — 
Aftsb  New  Moon. 
d.   fa. 
+    3    10    Jan.  29,  1739.    Monntun. 
+    4    12      .,    30.1789.  ., 

4-    4    21    Dee.   2,  1788.  „ 

+    60    Mar.3t,  17B9.  „ 

ItKroBE  Full  Hooit. 


Ams  Fuix  Moor, 
d.    fa. 

4-    1     0   Dec  14, 1738.    Spot  oontraoted. 

+    1    la      .,     11,  1788. 

-(■    2    16    Jan.  12,  1789.    Brilliant  cratu. 

A  disonstion  ot  the  obstrvstiaat  by  Bobruter, 
Birt,  and  Dorrad,  will  be  found  In  "|8eleotiont 
from  tha  Portf  chot  ot  the  Editor  of  the  Lunar  Map 
and  Catalogue,"  second  issue  (W.  Wesley,  2S, 
Essex-street,  Stiand,  W.C.) 

Eee*tcw.— In  letter  19347,  for  "A.  T.  Wil- 
liams," read  A.  8.  Williams. 

Leytonstone,  E.,  Nov.  3.  W.  B.  Blrt. 

ABTaOHOm-  VOB  OOTOaBKABIAHS. 
[19387.1— "Dr  the  downhiU  of  lif e  as  I  find  I'm 
declining''' — being  near  eighty  years  of  sge — "  Tba 
snug  elt«w-chair,  and  its  easy  ■declining  'ore  some- 
times  more  entiemg  than  the  charms  of  the  ob- 
servatory, more  especially  when  a  warm  firtoide  is 

To  oomtnne  the  pleasore  and  comfort  twather 
I  have  thought  of  the  lollowiag  plan,  and,  betora 
putting  it  into  execution,  I  ask  the  opinion  and 
experience  of  my  fellow- readeis  as  to  the  effect  ol 
refieetiOD  ftom  a  plane  minor  on  the  definition  of 
start  tnd  planets  that  are  rejected  into  a  tale- 
scope  from  it.  Also  for  their  ciiticisai  on  theprc- 
pceed  methodfor  mounUng  the  teiescope  that  I  may 

proceed  in  the  most  af ■'— ' ■*' — 

although  my  cot  does  at 


-Now, 

>agh  my  cot  does  not"  overlook  the  wide  sea," 

t  bants  the  east,  and  the  back  sitting-room  has 

sonthwall.    Outside  the  wall  is 


the  fireplace  in  .   . 

the  lawn  for  croquet  or  tennis,  and,  beyond  that, 
"  A  nice  plot  ot  ground  tor  the  use  of  my  spade, 
tic,"  so  that  I  have  plenty  ot  sky  esst,  south,  and 
west  ot  the  prime  vertical. 

Now  I  wul  describe  my  telesoope,  and  itt  pro- 
poBsd  addenda. 

Tha  object-class  ia  Sin.  diam.,  and  IlfL  toons. 

The  tube  is  of  mahogany ;  but  I  shall  substitute 
one  of  stout  iheet-iron.  This  will  be  attached  bv 
BOrews  to  a  strong  iron  bar,  lOtt.  long,  which  irill 
be  fixed  firmly  into  the  brickwork  ot  the  house,  and 
cany  the  telescope  and  its  accessories. 

On  the  object  andeyeend  of  the  telescope  are  two 
stent  rings  ot  brass,  tnmiDg  smoothly  on  the  ends, 
and  hav&googt  on  their  ontsids,  to  he  moved  b]r 
two  jlnlaM  eaoi)  fixed  one  on  the  top  and  tha  Q».^m 
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on  ths  bottoQ)  of  a  rod,  moving  in  beuinE*  fixed 
to  Ihe  iron  bur  carrying  the  telucops ;  Iha  upper  ring 
luting  the  21  hours  eonsTed  on  it,  oad  «ach  ring 
haviog  a  hole  pierced  l£rough  it  longitudinall; — in 
vbiok  ft  rod  turns — having  a  wciim  OD  iti  lowei 
•nd,  whidh  engagei  into  &  wbeol  moving  a  plans 
miiToi  to  opan  oi  «hat  otsc  the  object-glaH,  and 
to  reflect  the  imge  at  itu  or  planet  into  it.  The 
other  end  of  Ihs  rod  carries  a  circle  with  figures  ot 
declination  engraved  on  it. 

The  minor  moved  by  this  tod  is  to  he  Bin.  wide 
and  24ia.  lone.  The  telescope  i*  to  be  built  into 
the  wall  of  the  honts,  poiutinp;  downnards,  and 
parallet  with  the  polai  axis  ot  the  earth.  The  eje 
end  of  the  telescope,  placed  at  a  conTenitnt  dis- 
tance from  the  fire,  so  as  to  be  looked  into  by  one 
sitting  near  the  Ere. 

The  hole  in  the  vstl  is  then  to  be  covered  over, 
BC  as  to  exclude  draughts ;  but  so  that  the  telescope 
ma;  at  an;  time  be  got  at  for  examina- 
tion, &e. 

m  adjnlting  the  mirror  and  the  circle  on  the  tap 
of  the  rod  to  reflect  a  star  of  a  given  declination 
into  tiia  teleMMpe,  when  the  index  points  to  that 


turning  the  two  rings,  eud  the  mirror  bj  the  rod 
and  two  pinioni  gearing  into  the  rings  at  the  top 
and  bottom  of  the  telescope- 
Anil  an;  star  or  planet  mnj;  be  reflected  into  the 
taleaoope  b;  plue  ng  the  mirror  at  the  right  da- 
dinatioa  and  the  hour-circle  at  the  right  atcension 
otthaatar  or  planet,  and  ita  ouursa  followal  aa 
long  aa  dedred. 

Sappodog  the  room  for  the  observer  to  he  at  the 
top  M  thehoDse  ;  a  long  tclescape,  having  a  non- 
BChromatle  object-glasi  of  Ion;  focus  ma;  bo  made 


The  mirror  would  be  inclosed  with  a  case  to  act 
aaadsw-oap,  and  a  cover  would  be  placed  over  the 
projeoUogend  of  the  telescope,  to  kOFp  it  from 
rtUn,  io.  Such  is  the  method  I  think  ot  adopting, 
aiid  shall  feel  grateful  for  an;  snggeitions  for  im- 
proved alteraticn.  As  also  for  indioatian  of  errors 
that  lam  abont  to  commit. 

Philip  Tall&noe. 


[1!I3B8.]— I  WOL-LD  wish  here  just  to  thank  all 
who  have  sugeeatod  anyOiing  in  the  waj;  of  help, 
and  observe  thut  a  notice  ot  each  individually  is 
avidenti;  out  of  the  qnestion,  for  this  would  tike 
too  much  ot  our  valunble  space.  All  I  can  promise, 
is  to  oonsider  all  ■uggcstious,  and  to  try  an;  that  I 
ma;  think  Ukel;  to  answer,  and  leport  an;  help 
received,  for  the  good  of  ail,  throngh  oiu  columus  ; 

to  will  not  feel  slighted,  but  will  understand  that 
tbcir  intention  to  help  is  full;  appreciated  b;  me. 


„ J,    _t  the  end,  and  report  all  help 

I  have  received,  and  improvcmimts  achieved 
through  the  correapondeuce  now  going  on  in  our 
coluBms. 

In  answer  to"  Piinnatiqao*s  "  quBstions  in  letter 
1:^20,  I  would  sa;  that  I  I»amed  from  the  trade 
over  20  years  ago,  that  the  ultimate  chape  of  the 
leus  or  speculum,  in  tact  tbe  sorfaoe  of  the  glass 
we  are  workiu;;,  will  be  iullucnced  b;  (he  ahapo  ol 
tho  edge  of  Ihut  surfacB,  so  I  have  nuver  com- 
meaeed  to  work  a  large  lens  or  speculum  without 
bevelling  the  rough  edge,  so  that  the  face  ii  not 
onlyfairlTiouud,  hut  round  to  within  1-IGth  inch. 
Kow  m;  late  investii;a[ioua  have  enabled  metoei- 

8 lain  this,  by  learning  bow  this  comes  about,  and 
luijustjt;mg  m;  iirevious  precaution.  I  agree 
with  "  Priimatiquu  that  the  open  cell  mount,ia  the 
best  fermanyreaACinn,  audi  hope  to  receive  shortly 
from  Chance  Brotlicrs  and  Co.,  a  light  glass 
I,  ;et  BtroiiH,  adapted  for  this    form  o( 


mount  is  the  one  now  used  by  all  maksn  ot  note, 
and  their  experience  u  not  to  be  ignored,  this  Fig. 
3  form  is  not  the  best  for  this  kind  of  mount.  The 
form  I  have  luggestad  to  Chance  Brothers  and  Co., 
and  which  they  are  makina.  is  the  best  form  t  know 
for  the  cellmounL  Aato  Fig.  2.  and  par.  4,  it  would 
never  do  to  have  a  ipecnlnm  of  two  metals,  except 
we  adopt  "  A.  3.  S.  s.  "  plan  for  the  sterling  silver 
nurrors,  where  he  bas  the  reSecting  metal  on  the 
surface  of  the  bod;  of  the  Bpeculum,  only  a  little 
thicker  than  paper,  which  caunot  appieciabl;  warp 
the  main  body  of  the  speculum.  To  form  it  as 
"  A.  S.  L."  suggests,  would  be  lo  make  it  like  the 
ever-var^-iug  comnFusating  pendulum,  altering  its 
shape  with  every  aiifeiing  tf-mpeiBtura.  Could  any 
correspondent  give  us  an  outline  of  the  Whitwot!h 
expenmauta  on  perfect  planea,  and  their  host  toim 
of  ribbing  to  keep  ,thcm  from  liexuie '! — thia  ma; 

Now  I  must  proceed  with  the  subject  ot  my  last 
letter,  ly->;<7,  where  in  Fig.  1  I  try  to  make  plain  to 
the  eye  the  manifestly  more  influence  flexure  has  in 
cauBing  bad  deflbition  than  diflereut  lengths  of  mae 
foci.  I  wilt  now  show  this  bv  calculation,  and  our 
time  will  not  be  lost  by  thus  lingering  over  tiiis  part 
of  our  subject,  if  the  miud  of  the 


And  theae  conditiouB  I  now  rest  in,  ■•  ^ving  th* 
bast  results,  and  think  that  an;  less  cnefal 
snpporting  and  working,  or  a  thinner  ■pwaloD^ 
is  a  loBB  oT  time,  as  the  best  result*  ouiiiot  ba  tbu 
produced.  I  would  ipoak  strong];  upon  thiipoinl, 
lor  the  good  of  others,  that  they  nuy  aot  wsils 
theiitime.  I  havedonemy  best toreduca th* whels 
process  to  its  greattst  eimplicll;,  eousdslent  «ilh 
perfection  of  figure.  J  have  had  more  or  less  to  do 
with  it  (ar20;Baii,  and  for  the  last  ninamantbil 
have  most  penevei  ingly  worked  at  it,  to  discovertLi 
laws  that  govern  the  voriouB  atep",  tor  we  ais  only 
fooliah  to  attempt  what  the  laws  ot  nature  will  mt 
admit  of,  while  we  may  be  nnite  sure  ot  sucnu  ii 
we  only  conform  our  ulfotts  to  these  laws  that  m 
have  to  work  under  j  and  to  diicovirone  Isir,  ssJ 
to  make  it  known,  is  of  more  value,  than  by  hit  n 
miss  hapbaiord  working  (o  produce  the  moatpn- 
fect  speculum  that  ever  was  made.  Amatann  in 
BO  apt  to  think  that  thia  or  that  or  the  other  plsiii 
not  necessary,  aud  I  partly  don't  wonder  at  it,  attiii 
the  various  ways  deicribsd  by  those  who  hats  uul 
set  themselves  the  task  of  discoveriugtbelaaithrr 
have  to  grapple  with,  hut  only  some  mode  ol  dioig 


indilTur 


ask  the  question.    What 


.     Now  let  ua 

flexure  would 

be  about  as  injurious  to  deGnitioo  as  aberration  to 
the  amount  ot  the  focuB  of  the  outer  zona  A  B  be- 
ing 1-lOin.  shorter  than  the  focus  ot  the  centre 
F  tot  a  Gin.  diameter  speculum  and  GOin.  focus. 
Now  this  amount  ol  aberration  is  enormous,  and 
ought  not  to  be  tolerated,   we  ought  to  be  able  to 

fet  treedom  from  perceptible  aberration  to  within 
-lOOin.  with  the  utmost  eaM  and  certainty; 
thia  I  hope  to  explain  the  way  to  do  in  future  lettws. 
Well  uo«  the  l-l(Jin.  being  tue  l-GOOth  ot  GOin.,  the 
size  of  a  point  or  the  thickueaa  ot  a  line,  inatead  of 
appearing  nothing.  Wuuld  appear  (he  1-600  of  Gin. 
i.t,  the  1-lUOin.  This  would  be  the  amount  of  con- 
fusion caused  by  the  abflrraCion  to  the  amount  of 
l-lOin.,  therefore  that  general  flexure,  produced  by 
badauppotting  while  working,  or  bad  mounting  in 
the  telescope,  that  would  throw  about  thevanons 
images  of  a  point  or  liue,  formed  by  the  Tsxions 
paiS  of  the  speculum,  to  the  extent  ot  l-lOOio. 
would  create  j  ust  as  bad  definition  as  aberration  to 
the  amount  of  1-  lOin.;  i.t,  flexure  is  to  be  dreaded 
ten  times  as  much  as  aberration.  And  when  we 
consider  that  the  rays  ot  light  trarelliug  from  the 
ipecnlnm  are  hke  ao  many  levers  being  moved  at 
their  extremities  A,  F,  and  B,  it  will  be  aeen 
how  small  an  amount  of  Hexura  there  would  throw 
them  cut  at  tbeir  other  exteemity  to  the  amount 
of  1-llXHn.,  and  this  amount  ot  flexure  is  apt  to  ba 
pnid  need  even'  time  ihe  too]  uiovea  from  one  aide 
to  the  other  of  the  speculum,  unless  it  be  properly 
supported  and  of  auScient  thickness.  Now  thu 
the  enemy  we  have  to  face  in  our  working 
.uer,  orelH  he  will  annoyingly  show  hiui- 
selt  every  lime  we  look  tfaroDgh  our  telescope,  and 
'    '     B  that  ha  is  still  our  maiter.    I  do  not 


them,  upon  the  principle 


saying  tl 


which  a 


,     „,  "evetynut 

waydoes" — yea,forih[ir 
ideaa  of  perfection^  but  eveiyone's  we;  cannot ka 
the  best  way.  Now  we  want  ihe  beat  way.  and  thit 
we  can  only  discover  by  patiently  studying  tlu 
laws  that  govern  the  various  proceBsiu  that  v: 
have  to  use,  to  arrive  nt  the  desired  end. 

We  have  now  vtutilalod  the  subject  of  the  sop- 
parting  of  the  speculuiii  during  working  on  the  fs« 
plate  of  the  ronchine :  we  will  now  leave  the  f«t- 
plate  and  eiaruine  the  machine  itself,  and  see  if  ct 
cannot  find  out  what  is  llie  bast  form  of  machinf- 
the  straight  stroke  of  Herschel  and  Rosse  or  Ikt 
curved  stroke  ot  LasscU.  Tu  discover  this  I  hate 
worked  and  studied  each  priuoipla  :  the  reaalt*  snl 
oondusions  I  purpose  to  giveinmy  uextlaLtcr,siid 
with  the  help  ot  our  coireepondeota,  I  hops  tUt 
matter  will  bi>  sitlled  to  the  general  Batistaedoa  oi 
all,  and  to  their  beneUt  coogcqueutly.  There  sn 
uima  who  have  idias  to  ventilate,  that  would  ddI 
I  thouM  be  gisd 


may  depend  < 


3  in  our  columns.  I  thouM  be  gisd 
ter  from  them  privately,  and  atj 
1  my  kmdly  consideration  ot  that 

'  reqnest  (leltsr 


.e  freedom  from   flexure  when 

■npported  from  ilie  edge,  which  t  am  to  work  and 
testriB|mawith"A.J.S."(l!il.'il,piir.  C),thatiio 
■npportilttnig  the  back  of  the  spcculnin  can  bo 
ffiM  from  flexure,  as  it  muat  be  formi'd  cif  ditlerent 
malarial  Irom  glass ;  theu,  as  lie  justly  points  out, 
we  getunMlnul  exponaiuu,  and  therefore  Btrain,  witb 
avarvvailatian  of  temperature, 

Andiwwastotheformsotsj>ecula(10320,par,  2): 
I  ma;  jMt  observe  that  it  ia  impasiiible  to  support 
thaspMulBminthateleacope  in  exactly  tho  same 
•tf^Ulina  B«  when  b^g  worked.  f'Jr  in  the  latter 
•M*  it  kM  the  weight  ot  the  tool  on  it,  roaving 
s'A-ftiabdlherelan nasi  be  supported  accordingly, 
V.  M  to  mest  this  condition :  «'e  muy  reduce  the 
wiuht  ol  Um  tool  by  GDunterbulaucing  it  to  a 
oxttolaaitrat,  but  still  it  must  have  aume  weight, 
•It  it  would  not  art.  And  further  that  it  is  not 
oeeHHrr  to  work  the  ^scnlmn  "in  the  identical 
celt  In  nV^  It  is  to  beitsd,"  unless  we  have  the 
SDMnlnu  moGh  too  tUn :  this  I  have  proved  over 
lUidovK  again  c^dtasntally.  I  think  the  reason- 
ing ta  par.  3  » teir  food,  if  we  de«de  to  keep  Uie 
siScnlomOttltaiwi?**—  -^it  on,  ani  that 
Hg.3wo»141*«S  iib«taith>MU 


D  Fig,  i  and 


and  apeoula.     I  should  liki 

_  -.■supported  and  mmint>-d  his  3Tin.  diameter. 
that  is  dcscribodin  Vol.  XXX.,  page  3J1.  Will  Mr. 
~iLlver,  or  anyone  else  that  knows,  please  help  us  to 

liainformatioiiy 

Wo  will  now  return  to  our  experimentB  wtere 
..B  left  ot!  deicribing  them.  Tl  was  with  a  Gin. 
speculum  Jin.  thick,  and  a  polisher  41b.  weight, 
L'uder  these  oonditions  it  showed  when  ailvered  a 
alight  thuuah  diatinotlj  perceptible  flexure.  I  now 
further  reduced  the  weight  ot  the  polisher  by 
counterbalancing  to  One  half  its  tanner  presanre, 
i.s.  to  21b.  I  polished  and  flgurod  so  aa  to  have  no 
aberration,  and  tested:  the  flexure  was.  I  should 
think,  reduced  in  the  same  proportiou  as  the  weight, 
to  about  one  half  itsformeiqunntitV  :  the  deflnitioQ 
was  the  beat  I  bad  ever  had  with  that  thickness  of 
speculum,  yet  there  was  a  perceptible  amount  of 
tleiuie,  in  factthespecolum  was  too  thin,  aa  proved 
by  my  next  experiment,  which  was  aa  follows.  I 
took  a  gloss  disc  liu.  thick  that  had  been  chipped 
round,  and  ground  roughly  by  the  glasBcutter  on 
bia  wheel  to  the  curve  ;  I  rough  ground  ibis  with 
what  is  called  here  No.  1  emery.  1  then,  with  a  pair 
of  compasses  with -black  lead  m,  struck  as  large  a 
circle  aa  posaible  so  as  to  exclude  the  rough  edge. 
I  thim  with  a  file,  not  very  rough  cne,  bovclled  the 
edge  beyond  the  drcle  to  an  angle  of  45",  being 
careful  to  file  from  over  the  centre  to  the  outside, 
BO  as  not  to  spliuier  tho  face  of  tho  speonlum  ;  thus 
I  reduced  the  face  of  tho  fpeculum  to  a  circle,  tor 
tho  further  grinding  ic.  I  easily  got  if  a  parabolo 
as  I  hod  done  the  Jin.,  one  ond  tested— m  tact  I  was 
continually  teating  Lt  during  pulifhing  and  pro- 
ducing the  figure,  ao  that  at  the  end  of  abont 
7  hoars'  polishing  I  had  flgurtd  it  as  well.  Now  it 
wsa  delightful  to  see  the  freedom  fr"ra  flexure  th( 
•..  ik.'^kn...  .nvii  i.rnrinir  bovond  adoubt  tha< 


In  answer  to  "Piismatiqi 
19362),  I  would  say  I  fully  intend  to  give  i 
thorough  explanation  of  the  Fonoault's  [est,  io  ill 
proper  order— that  ia,  when  I  coma  to  treat  of  tb< 
poliahing:  but  as  that  will  perhaps  be  aoma  mOBlhi 
yet,andas-Priematiqte''isnotanovice,  hcWiH 
not  want  elementary  explanations.  I  tbink,  tbot- 
tore,  he  had  better  send  me  his  address,  wbenl 
will  explain  just  what  he  is  deficient  ot.  Lltv 
letters  betwem  us  will  do  it  all  for  him,  and  thni 
I  bI^  ba  free  to  pursue  the  even  tenor  of  ray  wif, 
without  anticipating  tho  full  explauatioa  iif  ilie^ 
improvemeuti  and  rcfinamenta  I  have  iutroduud 
into  the  FoucauIC's  test.  H.  A.  WaaaeU. 

Addenbrook  Villa,  Iiove-lnne,  E" 


[IDSSFi,]— 


Otee 


s  the 


nDYiuuouuD—viz.iOin.,  and  the  polisher  pressed  with 
lib.  weight,  and  worked  under  the  same  conditionB. 


ought  to  offer  a  little  ti- 

, , several  points  inmylWtei 

ot  Sept.  IG  (10IK7).  First  my  advice  to  amatein 
not  ta  use  a  machiue  unless  it  could  ba  obtaiaeil 
without  oost  of  msking  it,  would  be  the  bsit 
kind  of  advice  in  thia  country,  for  I  am  certsins 
machine  ot  any  account  whatever  could  net  be 
made  here  at  less  coat  than  aix  or  eight  poimili '. 
and  while  that  might  not  be  a  prohibitory  pries  Ic 
aome  of  your  readers,  yot  I  venture  toiamarkil 
would  ba  to  the  majority.  The  letter  was  writtn: 
to  prove  that  a  speculum  nn!,f  easily  be  mod*  b' 
Aiiiii/,  and  beuce  amateurs  need  not  be  detemil 
from  making  one,  as  I  had  been  for  some  tims,aii 
account  of  not  wishing  to  construct  a  machiM- 
•'  J.  C.  L,"  ol'jecfs  to  the  carved  blade  of  a  rsscifoi 
cutting  ofl  the  light.  I  And  on  inspection  Ihst  Ik 
blade  curves  perh^ja  I-ijCSn.  between  two  points  ic 
inch  apart.  Asthe  pinhole  hodadiameterof  l-BSis. 
and  the  imsgo  would  be  the  same  size,  all  tht 
corvature  there  would  be  in  only  l-60in.  would  be 
about  l-200,UOUiu,,  which  disposes  of  (his objeclios. 
My  failure  in  Fuocault  test  is  not  from  waut  d 
experience,  .is  I  am  perfentl;  fairiiliar  wil:h  it,  Wi 
in  theory  and  prectice,  but  I  went  variation  ecougti 
in  the  hght  en  the  surface  to  enable  me  to  detetl 
irrc^ul'iritiiK.  1  can  get  a  good  approach  to  tbs 
parabola,  but  am  troubled  vnth  little  irregulaiitJU 
arising  probably  from  unequal  pressure  on  the 
poliaher.  The  eyepiece  test  anablea  me  to  incteats 
these  variations  in  light  and  shade,  by  simply 
drawingitout  very  slighdy  until  tba  imagaisnw 
quite  BO  large  as  the  angle  which  the  miROI 
Bubtendaat  centre  of  curvature.  A  corr«spuDdcGt 
in  these  columns  who  has  made  a  great  maay 
specula  of  excellent  figure,  lately  informed  ise  Le 
always  floishcd  hia  ppccola  on  machine,  and  sever 
resorted  to  retouching  or  flgnring  If  he  oooM  pos- 
sibly halp  it,  aa  irrcgularitin  ware  alaost  sara  to 
be  fonnad.  I  believe  maahina-iaade  specula  are 
generally  quite  good  to  vary  near  the  edge,  and 
this  iaonoaavantagawhiohtheaachiuehasovat  the 
lumd-procets ;  but  by  combining  two  nethoda  of 
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to  bs  of  a  velvet  blacknesj.  A  pyramidal  monn- 
teln  aUsdiiig  about  6,M0ft.  above  tbe  plain 
(9,G(X)rt.  aooordin);  to  Schroeter).  and  calling  (ha- 
doWA  of  three  peeks,  ia^  ueveithelesB.  a  diHioult 
object  to  dtflne  prnperly.  I  know  it  completely 
baffltd  a  Tery  fair  Wray  of  ojiu.  cbjaot-glaai  aod 
lOOb.  (ocat  leDgth.     Mr,  Wray.  hoirever,  baa  ior- 

tUBed  himMlf  by  a  6}iu.  lately  lupplied  to  me. 
a  thia  glna  the  Uoon  la  a  muss  of  fcested  (itittec 
ioe  silTer,  sarpautDg  a  sitver  on  staEi  reflector  if  tbi 
m^ata  are  tba  [east  laniiihEd  ici  the  wonderfu 
parity  ot  tbo  achromatiam.  May  be  long  delight  iij 
amateurs  with  aorh  gloaaes  '.  Mr.Najmyth  SHja  that 
five  or  sii  Jmall  etateis  of  very  perfect  form 
thouab  vory  minute,  are  discornible  on  lavourabli 
oacttuon*,  at  Uie  b»a  ot  the  mountain.  Tboe  : 
hara  not  yet  seen.  Ha  driineatoa  tbem  U  nbanto- 
mile  la  intarior  diameter,  but  one  of  than  maeh 


JUPITXB'B  Bia  SPOT  OTBBTAZBH  BT 
SHADOW  SPOT. 

|1D394.]— The  uuubusI  phenomenon  «f  a  WaA 
ahuloiTBpotoTeitakine  the  Big  Jovian  rnipk,  in- 
dQcei  me  to  send  you  a  aketch  of  the  obMiTatlMi. 
The  ymilical  Ahnnnnc  givea, 

Oct  30.— I.  Sh.  I.    8.68 
I.  Tr.  I.    9.20 
I.  Sh.E.  11.11 
I.  Tr.  E.  U.SI. 
At  0.30  the  blank  tooad  ibadow  dot  had  irell 
eotered  upon  tbo  A\K.    'The  Oreat  Bpot  had  Dot 
reaabed  it«  central  position.     Obaervu,^  that  the 
shadow  progreaaed  faatertbaD  tbe  apot  rotated,  it 
occurred  to  me  to   watch   when  the  ahadow  dot 
should  juit  overUka  the  Big  Spot.     The  fonnar 
leubedthe  Jovitn  Ueiidian  at  aboat 


-  I  C  .  a 


A  FOBTABIJi  TBI^SOOPB. 

[igSnS.]— At  page  ?fa  ol  tba  Enougs  IlsCBaBic 
ot  3rd  Dercmber,  188(1,  ia  ao  illaatratlaaof  adeaign 
for  a  oombined  camera-atand  and  alpenatock.  I 
have,  since  writing  tha  deacriptioD  of  the  above, 
fitted  on  to  the  alpenstock  a  31 

rm  a  powerful  teleauupv. 

rhia  form  ot  tateacope  (as  a  makeahif t)  \t  tuefnl 

wiiea    tiavelliug    in    placea    where    porterage  ii 

imitod,  and  where  every  additional  ounce  of  hsg- 

Ihe   eketch   nifficiBntly   explain!   tlui    deatgo. 


..irthantiieotber.  Aboat  400 
very  utill  ui^lit,  •s\\\\  Srel-iate  defiuitioD,  ii  re- 
quired to  abow  them  sili»faetoiily.  I  hope,  when 
Mr.  Calver  has  furnished  me  with  an  ISiio.  mir- 
ror, to  he  able  to  give  an  account  ot  theae  nicetiea. 
OcoaaioEBlly  the  air  of  Eiatboume  ia  all  that  can 
be  deaired  by  ttsCronomers  ;  eicecdiHg,  I  hope,  Sir 
Wm.  Harachal'a  liulaw,  thrit  there  are  only  about 
three  nigbtaol  the  year  of  auperlative  rjuality  for 
ohaeiTBliou.  The  very  fine  filamentary  abadowe 
projected  from  several  minute  Lunar  peaks,  en- 
courages me  to  hope  that  our  locality  here  will  he 
(avouiabla  lor  viewing  ereat  aatronomical  doll- 
cadea  like  tbo  fifth  and  Biith  ataraot  the  Trapezium 
-ia  Orion,  and  the  aatellitea  ot  Neptune.  On  look- 
ing through  very  fine  inatrnmento,  the  minnte 
grtiDular  aurf  ace  of  the  Moon,  which  I  «ui  aptly 
compare  to  the  white  aurtaec  of  a  bride-cake,  aa 
wet)  as  the  tine  gmDolar  markinga  on  the  Solar 
Burface,  and  the  prectsiOB  of  the  definilioQ  of 
daring  points  on  the  deep  black  of  the  Moon's 
nigbt-iartace,  oomhineia  presenting  testa  of  tele- 
perfeoti^n  of  a  high  order  of  excellenci 


paatteo.irhanil JnattuiRhtDpthe  "following 
aitiemity  ot  the  Great  Spot.    The  unateadineaii 
the  air  only  peimittad  occasional  glimpaea  of  the 
transit  of  the  lalellileuhich  vaa  Men  about  O.iS 

Tt^  Uat  few  evenings  I  Lave  noticed  a  great  dii- 
poaitioo  in  Jupiter'a  equatorial  baits  to  aaauroe  a 
Ter;  pale  steel-blue  colour,  edged  with  light  brown. 


Mr.  Web 


fllew 


uld  not 


]atS> 


t  ha  Tery  striking— q ait e 
Lue  BLtK^HijiipBOreTen  the  Nieeaen  above  (ho  Lake 
ofThau.  1  huva  aevenl  timet)  been  there,  and 
certainly  sJmired  tbe  Nicaien ;  but  my  view  of 
J^iK  the  other  lUghthiH  impresaedmewithamucb 
grander  idea.  Indeed  the  Nicaaen  summit  iaiauGli 
below  the  Hue  ot  perpetual  aaow  and  covered  with 
grui  to  the  top,  aud  under  no  circumstanoea,  eaoept 
under  wintry  snowa,  could  ahiue  forth  with  that 
wondrous  luuat  :^heen  ever  cooa.antin  our  planet. 
Pig.  3  i>  a  view  of  Pico  two  daya  older 

'I'he  turrets  or  spires  on  Plato's  wall  were  finely 
depicted  on  the  internal  plateau  aa  intrnaely  sharp 
-weateni  black  shadows  of  needle-like  taprtsCFig.S). 
Aboutsii  may  be  counted,  tbe  central  one  being  tbe 
talleat.  By  oumpanson  ol  the  views  given  by  th< 
Oalver^laia  with  Nasmyth'sphotograptu,  a  power 
J-™. -"uriDg  inapection  to  preciaely  ra- 
ta takui  by 'bat  Uborioat  aeleno- 
^.B07itOD-PlBOtC. 


of  300  a 


la  objecta  taSea  ^ 


evolviag  ferpeutine   clouillota   rattier  spherically 

formed.      Tbe  whiteness  (U  the  aouthem  bordr— 

oC  the  darker  markiogs  was  veryfouapicuous.     ( 

le  whole,  the  Big  Spot  ajpeara  to  me  paler  t1 

tar  than  last;  but  at  limia.  when  the  air  admitted 

fits  ot  eaay  tranaintiiiioa,"  a  thin  light  band  or 

^eam  weakly  around  thia  apot. 

oade  by  the  lid  of  ft  CalTer 


Eutboune,  Not.  1. 


Bat sreneea :  A  D,  gaS  handle ;  C,  tube  of  black 
ololh  diatended  hT  wire  rings  at  DDD;  DDD, 
atring  to  auspend  tube ;  E,  airing  to  anipend  tals^ 
soope:  f  F,  split  rlnga  to  attach  object-gla**  and 
e;epieaa-tabe^AB;G,  tnbaaodacraw  foraya- 


WO  OS  -  TUBNINO. 

[19398.]—"  A  foi-sTBT  ransos  (letter  19369; 
willbethunked  by  aoores-oftnmeralieside*  m: 
tor  his  letter.  Csn  he  notinduce  Mr.  Conlso 
contribute  to  our  cclnmns  ?  Such  designs  as  hu 
are  what  woamateura  want,  and  il  «e  got  moret' 
them,  together  with  euch  admirable  practical  it 
structione  ftfi  thoea  given  by  Mr.  Eyana,  the 
EKOLiBnJlKCii-vsic  will  long  uphold  ita  poeition  u 
thr  journal  of  the  lathe  and  lathe- workera. 


[ipparatuB  which leqoired  a  divided  ctrclaolrathti 
Kri.ater  accuracy  than  ia  readily  attaioable  by  haLO 
alone   and  huvingno  dividing  plate  on  my  latLe,il 
nccurred  to  me  to  moke  the  aet  ol  chafijo  Whesll 
beloniiing  to  the  lathe  available  tor  either  dividing 
or  wbeel-outtini ;  and  the  querj",  No.  43B34,  on  J. 
■202  of  Vol.  XXXIll.,  and  suhsequant  umwby 
Mr,  Wenhnm,  suggested  the  poiaibility  otsneh 
method  being  usetui  to  other  subscnben  to  t 
"E.M." 
I  wished  to  divide  the  degrees,  and  also  to  co 


to  he  divided  having  been  Mouralslj 
tnined  between  the  ceutraa,  either  on  a  tmemandiil 
«r  On  its  own  spindle,  and  the  distin^Ehmg  Imea 
carefully  turned  in  a  little  deeper  tbao  thediii- 
eiona  are  intended  fo  be,  Ihe  carrier  6(  dogis 
eeourely  laabcd  to  the   driver  ao  Ihiit  the  la 


not  n 


Tbe  scribing  point  ia 
'i)ja  aud  poliabed  or  - 
lightly ro-  ---■"-- 


1  Mliier  dindaon  witttonl 


fine  V  ground  to  ■  ki 

oil-atoue,  the  edge  baint 

„„ ttie  direction  of  its  length,  laid 

in  tbe  tool-holder  with  the  edge  hotizontal  and 

'  [actly  centre  high. 

The  bed  and  elides  must  henicely  cleanediM 

led  :  and  whichever  elide  ia  used  should  have  tna 

Jew'  removed  and  a  hand-lever  adapted,  and  i 

stop  fitted  with  a  screw  or  some  bandy  arrange- 

rnent  by  which   is   inanrad  only   the   neceaaaiy 

traverse  of  the  aoribing  point. 

The  alidaa  must  be  Tory  carefuUv  adjusted  to     | 
alide  with  a  alight  BtiRoeas  and  no  shake.    It  mil     | 
uocesBary  in  lathea  which  }iavo  no  feverong     i 
1  the  headatock,  to  remote  the  atads  wbitli     i 
eopp'rt  the  end  stop.    The  spiudle   toast  be  m- 
-'usted  by  niaans  of  fl)e  loose  cone,   to   move  qnitr 
t'ffly.  To  prevent  any  back-laah,  it  will  'be,  neces 
ary  to  adapt  soma  kind  ol  brake  to  tha  plain  part  ol 
he  guide- screw,  a  atoat  cord,  one  and  of  whith  u 
fastened  to  tha  headstock,   the  other  taken  once 
round  the  guide-screw  in  the  directum  the  scie» 
will  turn,  and  a  weight  bung  to  it  wOI  ufwaitu 

MeoJiwhilo,  the  train  of  wheels  has  to  be  al- 
ilated.  In  the  first  place,  il  ia  required  that  lor 
jB  entire  revolutiou  ol  the  apiodle,  tbe  guide- 
new  shall  make  three  hundred  and  aiity,  at,  what 
the  same  thing,  one  rerolation  of  tha  gnids- 
Tew  shall  cause  Uie  spindle,  and  with  it  the  cirde 
)  be  divided,  to  mem  joM  csh  dqpM. 


■NSUBH  MXCBAino  ADD  WOBLD  01  BOnDICI  i  Ho.  MS 


>  the  ordiuBr;  let  of  dbonge-wliMla.  sapplied 
t  the  Krew-cutljiig  l&the,  cdhIauib  no  pair 
Lug  a.  ratio  of  Z60  to  1,  it  will  be  necoiiuy  in 
tecond  place  to  asceitoiu  what  ULiaibuutiDD  ot 
1  Tatioi  u  aiB  obtaiuable  will,  apsn  being  mul- 
led into  one  aoother,  give  the  requiied  ratio. 
I  ntioi  ol  an  ocdinaiy  lat  of  change -nhiiels 
giiig  tiom  120  bj  flve*  to  26.  aod  then  by  o: 
•isgiTenin  the  foUowtiig  table: — 


>□  iodex  BO  ptrwed  a>  to  Hhow  when  ons  Boet 
rQTolutionof  the  pinioo  on  the  Buicle-Bcrew  h&e 
been  made,  after  a.  tev  turns  of  the  huQdle  to 
iaauro  the  entire  abeeuce  of  bocklaak,  the  cutting; 
may  be  proceeded  with,  taking  eipeoial  e&re  that 
the  einion  on  the  guids-ecrew  nukea  neither 
noT  lesB  than  one  levolntion  foi  each  tiaTene  < 
tool. 
The   circle     being  oompleted,   a   Teraier   may 

?  Wbkxls  USD  PmiOHS. 


■eol  the 


and  taking  Dp  the  bai\klaahiii  before,  the  oatting  ot 
the  vernier  ii  ntoceedtd  vith— a  much  ahortet 
opcratian  than  the  circle,  us  only  suiTinient  epaoe 
for  »aj  two  lemierB  is  □eceiiary,  with  o(  ooura*. 
a    space    hetveen    to    allow    for    margin  and 

lih^  eeteem  it  a  favour  if  lome  one  of  jo-at 
maUiematiGal  correspondenti  would  give  n% 
thioDgfa  tbeee  column*,  a  rule  tor  computing  Ui* 
ratioa  from  the  whole  nnnbsi  ol  dJTiiioD*  reqnteedt 
"  I  find  for  Bome  Dumbera  it  becoiaee  very  tedioo* 
.  -  baTa  to  try  back  ao  many  timee,  and  to  corer  eo 
mach  paper  with  figures,  before  the  deiired  remit 
''  attained. 

The  maiiea  of  algebraic  fonnulu)  I  eometimeB  eea 
in  theae  pages  make  me  feel  Tory  eovioaa  ot  thoe* 
*--Lppy  men  who  have  no  more  dii&cuUy  in  undei- 

tu&ig  them  than  any  otdiiuiry  printed  matter. 

t  Tenturiug  to  trospaes  lo  far  on  tour  libemlitr, 
I  hope  I  have  uot  ovi-rgtepped  all   bounds.    U^ 

ie  in  patlintion  must  be  That,  haiiug  benefited 

ne  extent  through  the>e  pages,  I  foet  demroul 
of  doing  the  litQs  that  lies  in  my  povor  toward* 
the  aisistance  of  others  who  may,  peibaps,  need  it 
inthia  direction.  Jno.  O.  OIonKll. 

Auckland,  N.  Z.,  Sept.  12. 


I  obtained  the  ratios  for  360,  by  a  kind  of  trial 
d  ertOTprocess:  by  dividing  3G4  by  6,  the  higheit 
do  in  tbe  table,  I  obtain  GO:  this  again  by  6  gives 
:  this  ogaia  by  4  gives  3.  So  I  flnd  that  6,  5,  4, 
d  3,  multiplied  logetber.  give  in  return  3GC 
loae,  theu,  are  the  required  ratios,  and  bvtlie 
>le  I  find  the  wheels  and  pinions  required  are 
P  on  the  (pindle  gearing  into  20,  on  that  110 
azing  into  'i2,  on  that  again  100,  gearing  ioto  25, 
d  OB  that  SO,  genring  into  30  on  the  guide'icrew. 
loae  wheels  are  then  arranged,  as  "Sown  in  tbe 
sompanying  sketch  (whieh  is  to  scale  lin.  to  lin.) 

.Ting  been  fitted  to  the  end  ot  the  guide-Htow, 


be  tamed  ap  at  the  san 
divided  also  without  an 
reairangenient  of  the  w 
required  number. 

In  the  vernier  I  rei^oired,  10  degree*  of  the  circle 
were  divided  into  11  equal  parts,  to  360  -M0=  3" 
X  11  =  S96,  the  number  of  diviiions  in  such  a 
entire  circle. 

The  latioa  for  this  number  were  obtaioed  in  thi 
form :— 390  ^  6  ^  66  ^  5i  =  IZ  v  4  ^  3,  and  from 
the  fable  the  wheels  to  the  ratios  of  B.  5J,  4,  end 
3,  are  got  and  put  in  the  places  of  thoee  hefori 
used  (only  me  Lad  to  be  changed  in  this  case — viz., 
20  nb(titaled  tor  25}.    After  prop«rIy  fieariDgns 


tbicyci.es. 

.]— BEFBasnco  to  "Sualigbt's"  letter 
regarding  speed  ot  wheels,  when  he  says  the  amaller 
one  makes  more  turns  per  mile,  of  course  he  I* 
right :  but  to  say  a  poial  in  its  lire  revolres  taster 
is  against  all  sense  U  it  revolves  faster,  it  m nit 
not  merely  be  making  mDrBtuma.whicbis  nothing 
absolute,  but  mutt  pass  more  quickly  ibrougb  tbe 
air.  Now,  a  point  in  tbe  ttie  ot  n  wheel  rolling 
along  the  ground  describesaciiivo  called  a  cycloid; 
a  cycloid  ita  regular  figure,  inasmuch  as  whatever 
its  sizB  Its  oonjngate  diameter  is  'o  its  transvers* 
diameter,  as  n  :  1  :  the  conjugate  diameter  alnayi 
being  tbe  eircnmtereuco  of  the  revolving  wheel. 

figures  :  therefore,  the  circumference  a  ot  cyoloidi 
are  proportional  to  the  diameters  of  the  generatiDg 
oirelea;  therefore,  the  circomfereuce  of  cycloid 
described  by  60iu.  wheel  is  5-4ths  o(  that  described 
by  4()iD.  wheel,  bnt  aa  the  SOin.  wheel  onlj 
niakea  4-6thB  of  the  levolutious  of  ^maUar 
wheel  to  cover  the  same  ground,  it  follows  that 
the  point  in  eacb  wheel  passes  through  the  same 
nninber  of  feet  in  the  anjno  time— tl.  E.  D.  Now 
it  seems  to  ms  that  "  Sunlight''  is  again  misuriuft 
tenoswhen  be  says  :  "  /for'  ml  make  more  turns," 
and  then  "  is  not  revolving  faster,"  for  if  he  reallj 
means  is  not  revolving  faster,  he  is  wrong,  a* 
proved  above,  while  if  be  means  is  making  more 
revolntiona,  he  is  repenting  himself.  Again,  if  be 
only  means  the  speed  at  which  the  point  is  revolving 
roDnd  its  centre,  he  is  msuifettly  wrong,  aa,  if  the 
tire  ware  not  revolving  at  the  same  rate,  the 
machine  would  not  progress  at  the  sane  rate. 

I  do  not  S£e,  myself,  to  what  all  this  tends,  si 
wliatsTet  the  size  of  n  wheel,  if  its  woight  ia  the 
same,  if  revolving  at  the  same  rate,  ita  momentum 
ie  the  same,  and  whatever  its  momentum,  it  must 
have  been  generated  by  force  applied  by  the  rider ; 
also  the  BUgular  momentum  of  the  wheels  is  very 
small  compared  to  the  forward  momentum  of  tli« 
rider.  Intact,  laomcntum  does  not  come  into  the 
question  at  aQ :  it  is  merely  a  question  ot  leverage, 
and  power  required  is  exactly  inversely  pro- 
poitienal  to  the  diatanoe  traversed  laterally  by  tbe 
machioe  during  each  stroke,  entirely  irreBpective  of 
whether  you  have  large  wheels  speeited  down,  or 
small  ones  speeded  up,  except  se  regards  friction 
and  resistance  to  holes  in  the  road.  Of  course,  a* 
"Sunlight"  rides  an  open-front  machine,  be  must 
keep  his  brake  on  (^olng  down-hill;  but,  for  one 
who,  like  myself,  iidos  a  rhcunti,  it  is  ganerallf 
unnecessary,  as  the  brake  can  be  applied  instantly, 
and  will  take  initjint  effect;  and  if  the  hill  is  so 
steep  aa  to  require  it  always  on,  witha  band-brake 
the  motion  is  perfectly  smooth,  giving  DDvibralioa 
to  the  arm  as  a  spoon-hrake  does  ;  Uiis  is  another 
advantage.  Again,  it  you  did  get  cramp,  no  double 
driver  would  sweivo  across  the  road. 

I  may  as  well  describe  the  do  able -driving  arrange- 
ment ot  the  rb(unii :  the  near  driver  rune  loose 
00  the  main  iile,  and  has,  on  its  inner  side,  an 
annular  wheel  screwed:  in  the  same  plane  aa  the 
annular  wheel,  and,  consequently,  inside  it,  is  a 
smaller  spur-wheel  keyed  to  tbe  oilo  to  whidialso 
the  oS  driver  is  keved.  Twosmall  piuions,  half-way 
apart,  gear  in  both  spur  and  annular  wheels,  atid 
lockets  cast  in  chain-wheel,  which  overlap* 
wn  in  Mil  •>■;.  Sov,  on  a  level  road,  thia 
eai^  revolution  of  crank 
>n  ot  each  driver  ;  but,  in  turn- 
rhecl  getting  more  resistance  and 


and  covers  in  all  this.     N. 


I  v^erii-ViAKiVl 


r  .oar  vcsis  or  BOoafOE:  No.  sea 


Not.  11,  II 


lis:..' t!iu:  That  Kmncbi 


Thar 


aoin 


^■-t-.^:i  kiiowi  am  I. 


.  =  -  ..•mt  i^tn.  B  1  will  not  anUrgo  on. 
.  .  lUr.j.-  r.n  an  opmiuft  for  fuHhor 
.  ..H.'siM  a'  1-^i  u  r^urds  the  theoretical 
i,  .  ^  iiL  i:\;  1  miller  wheel  muttmkke 
.•::■  i»r  !._»  :i»a  m  l»r([«r  one.  and  on  thiu 
-..J..' ;  L.  =j  (til.>in«nt«  of  theory,  *o  th«t 
;.  '  a-rt  X .'  to  Ihii,  1  )imp'*  ■ppeal  to  the 
;.-.-:^:.,=  ^-i-Ui  by  "  K.  L.  I'.,"  iind  « 
pr  '.  '.AT<  that  puit  to  take  are  of  ttieU^ 
■    th.iw*    w  conclmivelr. 

It  ahitted  its  ground, 

n  ..;     ^.i:  -:  -.iL-.  ^s.vftMj  I  admit :  and  Ro%\lj  I  Gad 

:■    • :      .:  I-  k=  »:;#D;i>t  is  iiiaJe  Co  put  into  iny  moutli 

>..-£»  *t.'..-h  1  Jill  ont  ami  ili'  uit  deeire  to  um, 

I-    ,      ;.;  .-a  !hi"  atiiimption  th»y  found  an  argument 

.1  '.  »rr.  the  ni'<re  ino'iiiAl  ti<  silhdr.tw  tr^m  the 

in.  '■    ■H'/ »iiirp  1  »«■  that  Keutiemanly 

u  i  .-.■urttty  whu'h  1  i-udravour  not  to  furget  myMl/, 

•  1.^  tai  f.'t  whioh   1  liave  hciitd  the  |ia<^i  of  thii 

■-.  ;.«3nial  qu^Hfi]  in  all  pirtii  of  the  cinliepd  world. 

.i.f  » Lvrttinil.r  OTPTFli^ijnl.    M'heu  what  are  meaiit 

..-:(  :<  be  iiiMiltin!!  i^rS'iiialitics  lire  imported  into  the 

EY  of  MfOli  of  (HruTiric  c>ntioT«if,  it  etinws  ■  spirit 

k*  If  Iti:it  it  M  ahh.inriut  to  bit  idea*  of  pohtenesi  that 

1. ,-.  I  ..  — ^  dtK-liiw  ti'  i"ilh'er  reply  lo  or  di'iil  with 


<  I.<rf  to  IrlliY  ■!'>.'<.  A  WTTi-nioa  of  lermi  hu 
I  hivn  i^diutljr  bi'»ught  nhiot.  but  tlixt  di>et  not 
t'>  ;<.«:'i.>ii  with  I  i^re  any  nilml  Tijfht  hi  um  hiD|>DaRe  that  ii  bath 
Lr^Fv-itjioi>a(h:j  iinpioprt  and  unsi-utlnnanlv.  And  I  vouldonl; 
...•X  tis.-m  w  t»y  Mill  that  tti.-w  wli.>  i-r^limi'  t<j  know  an  much  of 
ni«'!iin^  w.-uitt    sr,thm#tii'    «rt>   nut    n|ttBlly  cIi'TPr    at   jifwl-ml 

•  t>w.iu*i<  it  wa* :  mivhanio*.  Anil  many  a  thKTetir^  protilem  U 
a  fiiitiiti  ilniFer.  I  attixly  alHur.1  whrnTirwidbv  thi-liLiht  of  practice, 
vr  u  .'!  XK-  Mt.  r  I  a'n  thorrtiqv  trtad  wc  vh  alliian  the  benetlt  of  an 
iiid,  1  thiuk  ,at  I  atithiui^-jl  aatlw>Titv  oa  the  aubject  But  poa- 
,  111  StK'.-i,  that .  •iMi  III*  )''->>'t>'^'^  k'uawWKO  ii  ui  acant  a>  hii 
.>  one  of  dank.  I  o.>utti->y. 

va  fitei'.iT  fnr- I     And  li.>w,  k.ttiu);  bidden  f^kreu'aU  to  peisanal 

..1  woiiU  ^■l•fvl• '  ni.iltrt*.let  mrf.'nio  to  direct  practical  matten. 

!•  it.'nmi  xiw    r,.  "Wnix"   1  would  ray  that  I  have  sat  bad 

ii:^it.>)'i'»Voi«ki  fu.'UiihpnoliiMlripenriwDOt  the  No.  2  National 

olhrr.  the  in.>-  i  to  jj-^ii  i<<«(i¥rlv.     lliit  on  a  "iuiilar  msohmo, 

liivn  *  '.lb  what  ■  attrr  a  liJii  of  n.-nio  doxi-n  miles  ar  >o,  I  f.mcied 

uiu.-lt   pmfer  a    Ihrro  wa»  a  tivliiij!  of  iiotbrin|;propeTly  lupported 

.  oil  th*  evif  aide.    Thin  may  and  probably  wii  the 

^l'1^iU  »f  ha**    iiwull  of  lanor,  hut  it  occurred  tsit  ttroni;!;  to 

!«.■  mewhru  nAma  iiTor  r.iu|ih  Bf"""".   ■id  '^'^  J 

»    l^i.-haeo        tuivied  tluw  wat  a  twitlini;  nrtiin  eoing  on  which 

■;-.».li.  ui*  f«*I  nnuto.     And  I  did  not  conclude 

....  1U4;     th#    iKo   liack*    wa*    any    gain,    aa    u 

■■»«^  •      f*"    ^\f    ,,i„    \„gf    „h«'l  in    front    of    the   small 

,.v  «    ts»  -»»l    ,„.;,„-  ,:.„  „,,  ,  „..„e   the   little  wheel  alu 

t.'i  ...alMta    .,,;, .,„„,.!„  ,[,   aud  from  being  placed  at  the 

''■  ITi'Ti.'ar    *  ■-■  ■■*  ""  n"*'*""'.  •••  '■'  1'™'''  *  C0""il^  {^ 

"■i'ii-'i'.-f.'.':.  "-.t:'tM"'r^aTrunt'pi>w;.  M?.  run  th" 

.    I  »t;.iV  1^*1  il  ^^  .  ,1,^1,  ,,„  ,  „i,.srth  track,  the  other  large 

<    o«    ?-5»,'ia«ii  ,..  ..■.ji..j'a'o'ii!a.l.*  to  »UTiii.'unt  an  obitaclc  all 

•■Ml  \  •■■•A.'a.Xi.f  ".;^j    "ii.^i,  j^  ,||„   ,,  j„  niiiiiv  other  narti  of 

.;s«; .J  .■■-■■«,  , .  ■^^.  j,,^  ,,,,  „^,,^  ,,,  ,1,,  ^jth"  it.    And  hence 

•  ,'',",."?i'^*'  s-.«!i>  I  aSonM  pnli-t  a  atomug  wheel 


•rhwii,  OT,  at  tha  ba<  in  a  TCrtJcal  Eaewifl 
If  tha  lider  (it*  well  ortr  tk«  cnnks,  ha  t 
much  wvlght  oS  th«  hind  wbed  that  it  Ii 
piip  oo  tha  gTonnd.  I  ekonld  think  it  wool 
improTMiaat  if  tha  lidar  nt  Bcre  b>ek  tawa 
gnidtng-whad  than  i>  gasaally  tha  vrntm, 
appears  to  me  that  no  machine  eaa  atnr  wall 
It  Man  a  fair  proportion  of  the  rider's  we^ 
the  guiding- wkeet.  The  cnaka  conid  b*  fa 
nearer  tha  gniding-vheol  n  that  tbe  rider 
■till  ba  ri^t  OTai  them.  The  diitanoe  that  th 
ahould  be  liom  the  hind  wheel  wilL  I  expect,  ( 
a  great  deal  on  bia  own  weight ;  lot  a  tc^ 
man  would  at  fnitbai  back  than  a  beiTy  mi 
I  fancy  that  it  it  such  thingi  ai  thew  that 
le  penon  Jicefet  Ot»  kind  of  machine  mor 
lother  kind,  because  he  has  happeoBil  to  | 
that  fits  him.  If  wa  could  hare  an  adjaatah 
rmoTlng  baokwards  and  torwards  ai  well 
and  down),  and  also  adjnscabie  cranks  that 
always  be  under  the  rider,  made  to  a  mad 
expect  it  would  init  anyona,  be  he  light  or  1 
taU  or  abort. 

I  do  hope  I  may  be  able  tn  lea  Sir.  Ho 
laachina  when  flniahod.    If  it  will  do  all  ha  K 
it  will  be  perfection. 
It  muat  not  ba  lost  sight  of  that  in  a  qnadi 

on  rough  roadn,  at  times,  one  of  the  fonri 
will  be  off  the  ground.  To  OTercome  tbia,  pt 
the  best  thing  wanld  b?  to  huiE  tha  gi 
irheela  on  apnngi;  otherwiae,  I  shnald  ei| 
matt  unpleasant  swaying  and  jolting  u 
inacliine.  Charles  F.  8ti 
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icloiy. 


Biy  to  prjpi 


rany  4S  c 
flliglitly  .[ 
staadard  1 
jireicnt  en 


Sc^liCbt's 

;uighed  fro 
cr.,.    1 

''     I,  mjaelf,  am  boginning  ti 

the  o[Bmon  that  we  would  enmhiuBt 

liion.  by  having  a  modmlelr  large  ' 


.  o(  op 


.  t.vUun  iif  iu"T*  ninal  aupport. 
ii.>n  thai  it  would  tend  to  make 
I  otoT  ^uicktT  in  ninnding  a  ahaip 


tot.  tviiainly  liko  lu  kiu 


jE'Tw't.*^ 


„    .-     -  Wbat 

ftiond  "  TroidlB" 

hnTii  Irii-d  to  atiniu- 

■h  iii<>  out  «n  my  face 

SnnllBht. 


.    «  .„M  .  ..  .M,  ,-.im.    ";,,'.i,„MlM.  d.-(.vtno.t.-i'iiiiKiuaaiiij!lo-Jri™r, 

.  , |.,„.  t-'i>c     I  iLiii'iViilo  II  .lUllo  »-  mihli  to  aiuither  ™u»c,  »ii:., 

s.,,.ii,.„i..i ii,*ttl,.',id.-.''«.whiii.ii.^  alway*  propwlj di«- 

'"»"i^  h'  ™."i  'jIVJ^Io  "  w"  •  >U  B""-"'"!  ''«  if^f 

■n..  »••.>«  KiiiMTtqillv    IS  Im'aniw  tho  cniiika  are 

uwkM  it  '■•■  lioitBt  N«™,  in  ni'**  luafMBM  w™ 
the  guidiiiii-whi*!  Whind.  Ibf  raiu«ks  aia  placed 
!?f.»^".'.*„   ,^,  ,.,  ,t,p  axles  of  tlia  di^Tiug- 


be  40in. 
.       ,  ,  "Verui'a"  query   (IMTfil.  ( 

revolutinua  equal  in  uuraber  thoie  of  the 
wheel  to  which  the  actual  wheel  ia  speeded  1 
down.  If  a  50in.  wheel  ia  geaiad  iltivH.  or  a: 
tmo  iifi,  to  run  a«  40in.,  the  rcTolutions  0 
cranka  will  be  tha  ume  in  number,  and  the  L 
age  the  name  in  pawer.  ax  it  the  eranki 
working  a  40in.  wheel  geared  level. 

1  am  Elad  "Sunlight"  in  beginning  to  a; 
fiate  Mr.  Blaod'a  aeat  arrangement.  I.et  hii 
(^Te^look  the  fixed  points  and  b.ick  purchasi 
ioreeeo  the  time  when  purchaie -handles,  or, 
.all  them,  "  arm-atraiaera,"  will  be  elaned 
'  b^ne-ehakcra."  Are  not  bicycle  rideri  begin 
loOudeat  this?  For  what  purpose  ia  thebic; 
belt,  *o  highly  extolled  by  thoae  who  ua»  it^ 
tended  but  to  relisTe  tha  aima  and  disttibub 
atrain  elsewhere  ? 

I  notice  the  advocates  of  front- steering 
coming  more  and  mora  to  the  fora  eveiy  week 
]  have  to  say  on  tha  subject  nt  prf^r-il  ia  :  I 
alwayi  been  sceptical  aa  to  the  baliincing  the 
over  the  axle,  in  the  Silvo  and  its  imitationa,  I 
the  beat  paiition.  I  am  anaioua  to  see  this 
important  Bubject  further  diacusaed.  *'  dunlij 
itoei  not  add  much  to  my  knowledge  by  bit  i 
to  my  query  thereon. 

Do  not  any  riden  of   the  Omnicycla  roa^ 

"  E.  M."  ?  Thia  machine  ia  ao  different  from  t 

other  tricycle,  I  am  aure  many  readers,  besides 

eelf,  would  be  glad  to  know  aomathinx  about 

W.  H.  Swcpoola  Weatroi 

November  6. 

(10403.5— I  Alt  glad  Mr.  Weitropp  agrees 
me.  I  feel  sure  it  was  an  error,  and  I  agree 
him  in  hia  corrected  conclusion,  I  am  very  pli 
10  Boe  that  "Sunlight"  has  diacovvred  tha 
differentia]  gear,  now  being  uaed  iu  many  trie 
like  the  "  Salvo,"  ii  only  double-driving,  corr 
speaking,  icAiV.  IJiir  i-i-l-i,.  1  i' /irrfi-ll;/  ■■■i'i-<!, 
thia  means  a  most  auMIe  loss  of  |iower.  The 
1  tcit  it  ia  by  removing  the  back  wheel  and  1 
wheel  of  the  "  Salvo,"  aa  in  the  "  Otto,"  and 
lag  it  in  tha  same  manner  a<  the  latter  macbi 
ridden.  Now,  if  a  brick  ia  ridden  over  bj 
triiEBi.  OTiLt  of  the  '■  Otto."  it  will  keep  a  stn 
cjurae ;  but,  of  course,  jerk  up  on  one  aide, 
reaiatance  of  the  bricktoonewhcel  of  tha  •' Sa; 
tbua  ridden  will  make  the  machine  run  right  n 
Thia  ia.  of  couria,  not  ruaning  so  faat  aa  to  0I 

saying  thia  to  advertise  the  Otto  ;  I  very  much 
likitit.  Thequostionot  large  v.  a  mall  wheels 
iJwayabea  vexadone;  but  my  last  letter.] 
sure,  ia  the  correct  concluaion.  I  cannot  0I 
layselt  each  goad  time  from  a  60in.  wheal  aa  1 
from  a  GOin.  for  racing  purposes;  bat  lately  1 
been  riding  tricycles  tor  oomfoit  only,  and 
(leavouring  to  emo'j  the  r'ulf,  and  I  muat  say 
the  whaalB  (aaoh  aa  I  have  in  National  No.  5 
conilderahl  J  modifying  my  IdMS  upon  tha  snta 


KWQLIBH  MBOHAWIO  AND  WORU)  OV 


Ho.  fiflS. 


uBouma  itBou  uj  th«  latter  little  mmoluiLai 
■a  I  lika  small  wheali.      At  flnt  (u  I 


MOt.] — I  HHouu)  not  bsTs  writtea  &g>bi  on 
mbJMt,  e>Gf>pt  to  trj  uid  cIbu'  op  oiui  point 
hldi  "Snulight"  ■pp«ftn  to  be  p&rtiaululy 
I.  FnliBpa  tht  but  way  will  ba  to  taks  ui 
<p1e.  Sappoie  ■  triejcla  hsTuig  ona  whoel 
oircnmtertDce  and  another  whevl  6ft.  ciiODm- 
ce,  then  in  100ft.  tba  ona  whinl  vonM  make 
volatioDS  and  the  other  20.  But  the  einnm- 
c«  of  thfl  tint  vbe«l  ia  double  that  of  the 


a  big  wheel  bpinR  10ft.  b;  10  rerolntiom  =: 
.,  and  the  ijieed  of  any  point  la  the  imall 
IbeineSlt.by  aOrsTolutioDi  =  100ft.  I  think 
Innlight"  readi  tbrongb  the  above  caref oily 
ill  *es  that,  in  thii  dirMtion  at  any  nte.  mj 
'■"  (re  tight  enoagh.  J.  H. 

BB  KEIAI^-FATTBE'S  BATTBRT. 


ta  add  a  few  lematki  to  what  he  hai  laid  in 
week's  number,  altbongh  I  can  ananialr  be 
Ian  "authority  "on  the  lubject.  Tba  atamie 
iti  whioh  be  hu  given  aie  moatlj  eomot ;  but 
Lndy  of  the  metaU  ot  tha  Tttrium  group  baa 
ne  10  much  complicated  lately  by  tha  di<- 
y  and  reputed  diaeovtiy  of  new  membcn,  that 
>D  never  be  aura  of  bavinn  any  pactioular 
I  in  the  pars  itate.  Ot  the  metali  of  this 
I  the  sxiatence  of  tha  following  ii  more  or 
efinitely  eitabluhed  : — 

Ri-andium     ..  Se    =  15  (?filKn]. 
Yttiiun       ..  Y.  ■89  (Bnnaen  and 

Clare). 
' rbiilipinin   .,  Fb   -  111     (Dalafon- 
,   ^  Unnamed  me-  taine). 

Tl 

.M-     I  X.  of  Soret  ! .' 1 

™f       Hfilmium     Of    Unaotorminod. 

"**■    I     Kibon      ..  j 

Jerbinm       ..  Jr   =  147  (Maiignac). 

Dedpiam  [i)     Dp  =  159      (Delafon- 
taine). 

Erbium        ,.  Undetannined. 

Ytterbium    ..  Yb  »  m  (Uarigoac}. 
9  reaKiD  why  the  atomic  weight  of  aibluin  ii 


one  aiiolhor  aud  nitb  thoea  ot  the  cerium 

tb  regard  to  the  cerinm  group,— cerium,  lan- 
un,  and  didymium, — thata  are  much  better 
o.  The  beat  autbOTitiea  (indoding  BuueD] 
tbe  folloiFing  atomic  trdghti : — 

Cmnm         =     137 

I.BDth*Dam  =     139 

D^ymium     =     147 
nn>ginm  Ii  a  luppoaed  metal  of  altogether 
eut    character  —  more    rcaembliig   oinpn. 
ing  haa  been  heard  ot  it  nuca  its  nputed  dia- 

&and  iti  eiiatenca  eaemi  vary  doubtful.  I 
happy  to  give  a  fuller  aceount  of  tbate 
■  and  tbeir  cnmpouuda  abould  the  Editor  think 
luffii  ient  tieneral  int-reet. 
■gret  to  aea  (p.  1B8)  that  yonr  corroapondent 
n.  Dot."  should  bave  thought  It  neecasary  to 
ipiOTokedly  anub  the  querist  ot  No.  41732. 
lo  fint  place,  the  paragraph  Teferred  to  on 
1  was  pnbliihed  a  fortnight  n/ttr  the  query 
ired,  and  secondly,  I  defy  anyone  to  make  a 
«ns  moditication  ot  Faure's  battery  according 
)  description  there  eiven-  Anyone  who  baa 
In  make  a  Faure  battery  knowa  that  although 
only  eipliined,  there  are  diffioultiea  in  tne 
>f  local  action,  &:a.,  which  are  not  eo  aaay  to 
ome.  I  cannot  aay  that  my  eiperimants  were 
taful,  and  wa  have  alio  hoard  that  "Sun- 
"  and  I  baliare  Mr.  Lancseter,  did  not  obtain 
actory  re  suite. 

tionld  like  to  repeat  tha  query,  aud  ask  it  any- 
an  give  UB  a  plain  working  description  of  a 


parbapshe 
J.  8.  Hompidre. 


AtDeilordWaatJimotion  there  ia  a  sidina  which 
can  be  entared  dtiest  from  the  up  mua  line  urough 
a  pair  of  ^'uciiin  ji-iiiitu,  and  the  true  root  of  the 
whole  aril  ii  the  euitenoe  ot  such  pointa. 

The  signal. post  having  a  week  batoie  been 
blown  down  and  not  replaced,  the  interlocking  Waa 
rendered  naaleaa. 

The  signalman,  Butler,  opened  the  pointito  turn 
a  ooal-train  into  the  siding,  but  unfortunately 
forgot  to  close  them;  an  ezpreas  train  fotlowiog 
was,  tfaerefora,  luraadinto  thia  aiding,  and  after 
running  a  distance  from  the  p'>inla  of  about  !2.i 
yards,  eama  into  violent  collision  with  tha  rear  of 
the  coal- train. 

The  dfivar  nt  the 
see  for  about  .SO  yarci 
before  getting  to  them. 

Tbe  carriages  (oiming  the  train  were  fitted  with 
tbe  Sanders'  and  Bolitho  brake  ;  but  the  eagiuo, 
No.  lUU  waanot. 

There  ia  no  doubt  whatever,  that  with  an  afll- 
dent  continiioui-bnkB  the  driver  might  have 
stopped  fail  train,  and  thus  avoided  the  accident ; 
and  with  even  any  form  ot  Dontinuius  In-ika, 
under  the  control  of  the  dtircr,  the  force  ot  the 
oollision  would  have  been  greatly  mitigated. 

Such  a  tact  ai  this  should  hava  bi  en  moat  oare- 
tully  eonudsred  by  the  jury,  when  consulting  upon 
a  TMdiet. 

Thsiignalmnn  waa  greatly  to  blams,  but  under 
the  cdrtiumitances  of  tbs  case,  mu.h  snnnise  ia 
aipwiiaad  that  the  following  verdict  abould  have 
been  returned : — 

"After  oonauttatiou,  (he  jury  returned  a  ver- 
dict of  manilanghter  against  Thomas  Butler,  oen- 
snred  the  ofHciala  of  the  company  for  not  re-ereot~ 
ing  tbe  semaphore  earJiar  and  tbe  original  one 
more  eeenrely,  recommended  the  dienae  of  facing- 
points  at  sidings  as  much  as  poiiibls,  and  that  ex- 
press trains  abould  be  fitted  with  ooutinaoai 
Iirakea." 

This  "osnsure"  upon  the  company  passed  by 
the  jnij  shows  at  a  glance  that  the  i-iinliui  ia  far 
mora  to  ba  blamed  than  the  man.  and  there  can  ba 
DO  doubt  that  at  the  trial  he  will  be  acquitted. 
Olemont  B.  Btretton. 

Saze-Ooburg-ttrMt,  Laicester,  Nov.  7. 

THE  LETDBH  JAR  FOE  UBDICAL 
PUBFOSEfi. 

D  proposed  to  send  a  few  linea  to 

tbe   facilities  that  tbe  Tois  indoction 

I  afforded  for  the  use  of  frictlonal  dsotri- 

dly  for  msdical  purpoaea,  aud  after  reading  the 


pine,  light  and  buoyant,  having  no  ballast  what- 
ever. .  .  .  She  can  accommodate  herself  to 
draw  only  1ft.  of  water,  althougb  ot  the  siia  af 
1q  tons.  .  .  .  Her  pontoons  are  3Dtt.  long  and 
2tL  Sin.  diameter,  representing  enormous  floating 
power,  and  it  is  almost  unneoassary  to  say,  water- 
tight pontoons  or  air-chambers  are  the  mott 
powattul  principle  of  buorance  known.  .  .  . 
In  the  spring  of  ISGS  ili.  John  Mackeuiia,  of  Bel- 
fast, ooustiuoted  a  double-boat,  but  without 
dropping  keels.  He  tbos  describee  her: — 'There 
are  two  boats  of  *qu^  size,  each  21ft.  keel,  3tt. 
beam,  and  3ft.  deep.  ...  A  keel  ia  provided 
to  earh  boat  IMn.  deep  at  tha  stem  (or  keel), 
diminiahing  forwards  to  6ia.  Bolted  to  tha  keel 
are  strong  iron  stanchions  which  rise  throagh  the 
deck  on  which  the  rail  is  fixed  ;  to  these  alancbf ona 
the  cross-beama  connecting  the  boata  are  Biod,  the 
timbers  or  ribs  also  rising  through  the  deck  for  a 
aimiUr  purpose,  where  the  crosa-brami  are  placed. 
Tha  skin  la  lin.  thick,  being  in  one  baud  on  athsr 
side  ot  tha  keel ;  tha  sides  are  in  two.  each  ISin, 
deep,  tbessanu  being  covered  by  a  coatinnous  atrip 
of  wood.  By  this  method  there  are  anly  foar 
seams  in  each  boat  which  require  caulking,  so  thit 
leakageis  reoderadneariyimpobsible.  Xheboatsara 
oonnootBd  by  five  trunad  beams,  a  apug  of  three 
inches  being  left  at  either  side  to  allow  air,  oom- 
pressed  by  a  croaa-sea,  to  eiotpe  from  audsmsatb. 
.  .  .  A.  helm  ia  attached  to  each  boat,  and 
tbaie,  being  can  pled  togetlier  by  a  conueatiag-rod. 
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mitry,    trom   America,  by 


[19407.1- 
xunt   out  tl 


artiola  in  your  last  isi 


any  (ndiuary  elec- 


Tha  Duplex  (citamsrau)  has  bseu  bnught 

'._._.     ..'.    by  Mr.  H.  W. 

-Longth,  aOtt. ; 
breadth  ot  each  hall,  2tl'. ;  distance  between  the 
hulls,  12tt.  Eich  hall  is  fitted  wilh  a  oantre-board 
and  rudder.  These  catamarans  are  quite  nndt  to 
be  sailed  in  wave-water,  as  the  lee  boat  ia  almoB' 
osrtain  to  go  bow  under,  and  then,  il  the  sail  ware 
not  instantly  lowered,  tha  whole  eooetnietion 
would  ba  torn  to  pieces.  Off  the  wind,  thay  bar* 
atbuned  a  speed  of  aiztaen  milss. 


BEPLIE8  TO  QUEBIBS. 

•a*  In  (Mr  mtuMn,  Oarmfatittti  mr* 
BtHfiiBjf  rtqtutlti  to  mmHofi,  m  smA  insfaai 
M  titk  aiid  numktr  «f  tkt  futry  attid. 


[41So4.1-AIr-Vessel.'-I 
Leair  doea  diaappearfrom  t^ 
ia  a  most  simple 


the  air-vessel  ot  a  p 

.,  that  til 


rea£ly 


ily  prodaoed,  and 


{19408,]—' 
iKruis,  sc. 


mlightan  some  of  us  less 


:  DBSFOBD   JUNOTIOir  ACOIDEVT. 

lOe.]— The  adjourned  inquset  upon  the  bodies 

amdortunato  parsons  who  lost  their  lives  in 

aoact  oollision  at  Dsstord  Junction  has  just 

soaolodad. 

•  facta  olthaoaM  Me  viry  simple  indeed. 


described  in  yonr  article  ni 
that  the  atrsogth  of  Ihe  di 
ooatiogs  Is  very  easily  tegnlat  ,  ... 
deereaaicig  the  distance  by  whioh  the  fermmai 
balla  ot  tbs  discbargiog  nids  ot  the  in«nliin»  ue 
separated.  My  mtebioe  has  a  tan-inch  plat^  and 
is  far  more  powerful  than,  is  necessary.  The  Voes 
maobios  ia  easily  taken  to  pieces  and  put  together 
again ;  it  is  eonaequantly  vary  portable,  and  Ifc  gives 
no  trouble.  E.  B.  T.  Btmnfmy. 

6,  Punp-oourt,  Templa,  E.C.,  Hov.  7th. 

DODBLB  BOATS,  OATAKABAITII,  *a. 
-Ths  following  partiealars   of   caia- 

-..,  may  be  of  interest  to  some  of  yonr 
reaaen.  Tba  first  ia  one  i  am  building  myielf : 
two  pontoons  12tt.  long,  1ft.  broad,  and  lit.  4in. 
deep,  built  of  pine  (planks  4in.  broad  by  jin, 
thick),  fiat-bottomed,  and  painted  at  both  ends 
Tha  frames,  including  stem-  and  stern-posts,  are 
ot  oak,  1^.  by  2}in.  These  boats,  being  square, 
are  without  keels,  but  have  each  an  iron  stringsr 
(lin.  by  lin.)  top  and  bottom,  mnning  trom  end 
to  end),  holding  the  framea,  riba,  &B.,  m  their  re- 
apective  places.  These  itringani  also  est  as  knees 
for  the  stem-  aud  atem-posta.  Ths  planking 
having  been  laid  on  (carvel  build),  a  atilp  ot  oak 
(Sin.  by  3in.  by  I2tt.)  is  fattened  with  nnia  and  \ 
bolts  to  the  top  of  each  pootoon.  On  to  these 
beams  arc  fixed  eight  or  ten  oroaa-baiB,  tlujss  at  I 
tbe  bow  and  stern  being  double  the  thiokneaa  of  i 
the  intermediate  onea.  The  decking  oomes  next,  | 
which  is  ot  oak  planks,  3in.  famod  by  jin.  thick, 
and  above  thia  ia  a  gunwale  ItL  high,  coming  to  a 
point  at  each  end.  Tha  pontoons  haveantddarj 
each,  ooupled  with  a  oonnectiBg-md,  and  worked  < 
1^  a  amall  wheal  amidships.  Paddle-wheels,  3tt. 
Gin.  in  diameter,  are  also  litted  to  the  catamaran,  i 
and  ue  worked  by  a  pair  ot  half-horee  angiuea, 
driven  by  a  small  multitubular  boiler.  With  these 
arrangaments  one  man  can  attend  to  the  machinery 
and  stesr  at  the  same  time. 

The  faUowiog  are  a  tow  extracts  from  "  Yacht 
and  Boat  Sailing."  by  Dixon  Kemp  :— "In  1S73, 
the  late  Mr.  Helling  bad,  what  be  termed,  a 
safety  yacht,  oonstruotud  on  the  double-hall 
'--.,..  ,..-.  .. :l_  ...,  bo»t_.  AU  U  <i( 


Tbe 


sorbed  by  the  water,  and    tho  g — -^ 

the  watOT  naturally,  in  a  short  time,  carriea  oft  the 
air.    Audit  ia  this  property  of  water,  being  abl*  to 

hold  sir  or  gas  in  suspension,  that  tb • — 

tares  nf  gingartkeer,  eodawater,  &s.,  " 


_„.^ . ,  ..    ,        bsaedon. 

The  tffsrnsorace  of  tbe  fluid  when  the  botUe  Is 
opened  b«g  dae  to  the  eacape  ot  the  air  whioh  waa 
pravionsly  entangled  in  the  water.  Therefore,  an 
■ir-inlet  valve,  freqaently  termed  a  snifting-TBlve, 
is  needed,  eotbat  aw  is  drawn  in  which,  nsing  by 
gravity,  ia  ted  into  ths  air-Teesal  an  the  delivery  to 
supply  tbe  waste.  In  tha  ease  of  a  largo  pamp  I 
hid  to  do  with  some  time  back,  we  nsed  to  let  tha 
air  pass  away  gradually  until  a  eartain  Tolane  i.f 
water  showed  In  the  ganga-glaas.  It  was  then 
simply  a  matter  of  opening  a  petoock  on  the 
pump-banvl  ss  the  ram  made  tha  oatstrokeaod 
closing  it  as  it  made  tho  instroks,  and  in  ■abort 
tims  wa  had  abundance  of  air  again  in  the  air- 
Tess  eL—  Sususm. 

[44086.]— Sren  Temperature.— I  do  not  think 
you  would  find  mnoh  improvement  by  uaing 
■uperheated  steam,  nor  from  ooppar  instead  o( 
iron.  Baperhnted  steam  containa  more  heat  per 
pound  thu  BotuTated  Bteani,  and  isnadeby  passuig 
steam  from  the  generator  thrijugh  a  "^snper- 
baater,"  snarrasgement  ot  tubes  or  plates  heated 
bv  tha  galea  from  the  tumsce.  1  thiuk  yonr  be>>t 
plan  will  ba  to  reduce  tbe  size  ot  your  containing 
vessels  — or  rather  the  thickness  of  the  pitch 
between  two  heatiug-snrfacea.  Cannot  you  place 
them  so  as  to  get  iteiia  all  loond  them  as  wall  a> 
through  tbs  coil  V— Nun.  Dob. 

[41760.]— Plttar'a  Bench  (XJ.a.J- Thisqusritt 
omits  to  say  whether  he  requires  a  portable  beach 
or  a  Bied  one.  If  tbe  latter,  ha  should  cut  two 
holes  in  wall,  both  one  height,  removing  bait  a 
brick  ;  cut  oae  side  ot  holes  straight  and  the  other 
lide  slant,  the  widest  part  inaids.  Now  take  two 
pieces  of  wood.  Sin.  squire,  saw  a  piece  out  to  form 
a.  ball  dovetail ;  this  will  mabsh  the  hales.  Take 
two  more  pieces  tor  lags,  and,  It  pessibla,  let  them 
into  the  floci;  if  net,  itasten  them  well  to  floor,  cut 
the  croas-pieoas  and  lags  half  away  where  they 
onita,  put  noBS-pieoss  in  boles  cut  tor  them,  drive 
a  piece  of  wood  In  the  stiaigbt  side  ot  hols,  which 
will  secure  them  tben.    Kaw   ««*.■«  >w^  v^ 
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these  Borew  the  top,  which  shoald  be  Sin.  thick  for 
the  front  plank ;  lin.  will  do  for  the  back  one. 
Now  yon  can  fit  your  Bhelves  underneath,  and  put 
doors  to  it,  if  need  be.  The  height  must  be  ruled 
by  your  own  height,  bearing  m  mind  the  top  of 
Tioe  mutt  not  be  higher  than  TOur  elbows.  Fasten 
Tice  well  to  bench  with  ooaon- screws,  and  the  leg 
of  vice  to  leg  of  bench  on  left  side ;  use  a  hook  and 
nut,  say  |in.  See  your  vice  stands  straight  and 
square,  put  the  hook  through  leg  of  bench,  screw 
up  the  nut,  and  you  will  have  a  bench  qualified 
for  anything  a  fitter  requires. — LocKbTiTCU. 

[44761.]— Batehet  Brace  (TT.Q.)— Bore  out  the 
end  of  socket  true,  and  put  in  a  bush  with  eiinare 
hole  true  in  it ;  or,  still  better,  weld  the  socket  up, 
drill  fresh  hole,  and  drift  it  out  square.  If  much 
worn,  put  new  screw  and  spindle  altogether.  If 
these  plans  are  too  much  trouble,  yon  must  forge 
diiUs  to  suit  the  error.— Lockstttch. 

[44770.]— Tube  Stoppers  (U.O.)— For  loco- 
motives  we  use  cast-iron  pluss,  slightly  taper,  to  fit 
inside  ferrules  of  tubes.  The  plugs  have  a  square 
piece,  smaller  than  the  plug ;  this  fits  a  socket  on 
the  end  of  a  rod  of  iron.  Having  put  a  plug  into 
the  socket  of  rod,  insert  the  taper  end  in  tube,  and 
drive  it  fast.  Be  careful  not  to  drive  the  tube 
through  the  plate  into  boiler  (a  mishap  that  some- 
times nappens)}  and  always  stop  the  ohimnejr  end 
first.  Iz  this  idea  is  any  use  for  marine  boilers, 
you  are  welcome  to  it. — Lockstitck. 

[44830.]— 1«.  A  N.  W.  Bngrlnes.— I  do  not 
understand  **Fortuna*8"  remark  about  805  being 
a  7ft.  Gin.  Bamsbottom  *'  not  a  completed  engine  ** ; 
he  must  be  misled  by  the  fact  that  804,  Soiut,  and 
806,  Waverley,  are  fft.  Cin.  engines.  805,  Cydops, 
Is  a  6ft.  coupied  Bamsbottom,  date  Sept.,  1873,  and 
WM  at  Shrewsbury  shed  (30).  I  have  seen  it  myself 
wvoral  timet. — ^DioacED. 

[44842.1 —Paper-  Staining.— Your  querist  might 
t^  carbolic  add,  salicylic  acid,  oil  of  lavender,  or 
ou  of  doves,  or  corrosive  sublimate  ;  bat  I  cannot 
say  whether  they  would  have  any  effect  on  the 
coloBrB.  Should  think  not.  It  is  understood  that 
the  mixture  must  be  kept  for  a  fortnight,  I  sup- 
pose ;  otherwise  it  would  be  better  to  mix  only  as 
wanted.— EsBAB. 

[44845.1  —  Cleaning  Laoquared  Oartain- 
Boda. — ^Try  a  weak  ralution  of  ammonia;  but 
mobably  it  would  h^  best  to  send  them  to  be  re- 
laoquered— that  is,  if  they  are  wortJi  anything  at 
all.— J.  T.  H. 

[44847.]— Kathematlcal  Works.— Why  not 
take  the  works  recommended  in  the  Syllabus? 
Todhunter*s,  Hamblin  Smith's,  are  good.— Gaicb. 
B.  A. 

[44851.]— Bleonita.— Only  the  fine  white  flours 
and  water,  with  thorough  mixing,  are  needed. 
"Arrowroot"  biscuits  cannot  be  made  without 
eugar ;  for  if  that  is  omitted  they  are  simply  plain 
biscuits.-T.  P. 

[44859.]  —  Balanoa  -  Weights  in  Looo. 
WneeU.— I  know  of  no  formula  for  calculating 
the  counterweigfats  in  loco,  driving-wheels;  but 
yeur  oorrespondent  may  be  referred  to  Forney's 
^*  Catechism  of  the  Locomotive,"  published  here 
by  Triibner,  I  believe.  The  subject  is  too  long  for 
jowt  P^e*.  and  is,  moreover,  a  difficult  one,  for 
it  is  dear  that  a  counterweight  which  just  balances 
the  weight  of  the  crank  and  redprooating  parts 
at  one  speed,  will  be  too  heavy  or  too  light  at  other 
speeds.  A  counterweight  suitable  for  indde 
eylinden  will  not  be  the  best  for  outside  cylioders, 
and  vice  rend.  It  is,  in  fact,  a  very  complicated 
problem.— EssAB. 

[44866.] — Fhosphatlc  Uannre.— <*  Dunrod  " 
says  nothing  as  to  his  conveniences  for  plant-  culture 
at  this  season,  but  I  think  he  will  find  turnip 
radishes  the  best  and  most  easily-raised  plants  on 
which  to  experiment.  If  he  can  keep  them  in  a 
temperature  of,  say,  60°,  they  should  be  ready  to  eat 

six  weeks  from   sowing.    Apply  the  manure  as   construction  of  this   form  of  stove  the  products 
surface  dressing,  and  water  in.— Saul  Btxka.  ^  combustion  are  condensed ;  and  since  '^  J.  M." 


showing  the  tirminals  about   which  the  querist 
asks.— T.  P. 

[448S1.]— Bath.— Take  the  paint  off  by  means  of 
caustic  potash  or  soda,  and  polish  up  the  zinc. 
Paiut  always  cracks  off.  The  only  thing  is  to 
enamel  the  zinc,  and  that  would  need  a  suitable 
oven. — J.  T.  M. 

[44S92.]— Conneoting-rod. — It  is  not  quite 
dear  what  **  J.  F.  M.*'  means  by  the  "  so-called 
angularity  "  of  the  connecting-rod,  nor  of  what  he 
wants  a  demonstration.  He  has  only  to  draw  a 
crank  and  a  crosshead  in  different  positions,  with 
the  connectiDg-rod  as  it  must  be,  to  understand 
what  is  mesnt  by  **  angularity  "  ;  and  if  he  wants  to 
know  how  to  fiod  the  length  of  a  connecting-rod,  he 
may  read  a  paper  by  Joshua  Rose  on  p.  455,  Vol. 
XXIX.— Nu.v.  Dob. 

[44930.] — Cosmorama.— For  the  further  infor- 
mation ot  *'P.  D.**  and  other  interested  readers,  I 
may  suggest  that  the  bottom  of  cylinder  uf  the  zoe- 
trope  may  be  made  of  metal  instead  of  wood  if  pre- 
ferred. It  may  be  made  of  tin,  zinc,  or  brass.  The 
pipe  or  small  tube  on  which  the  cvlinder  revolves 
can  be  soldered  in  the  centre.  Any  respectable 
metalworker  or  tinman  would,  no  doubL  make  the 
cylinder  complete  (with  the  exception  of  the  white 
enamel  and  japan)  for  about  three  or  four  shillings. 
It  requires  but  little  ingenuity  tomske  the  polished 
stand.  In  my  previous  replies  to  this  query,  I 
omitted  to  mention  that  there  are  books  pnbliuied 
by  Mr.  J.  Clarke  containing  three  chromatropes 
each  at  Cd.  per  book.  Each  ohromatrope  contained 
in  one  book  is  of  different  deugns  of  circular  form. 
Thev  are  intended  to  be  placed  at  the  bottom 
of  the  cylinder  on  the  inside,  and  on  looking 
through  the  slits  when  revolving,  they  have  or  pro- 
duce a  similar  effect  as  those  employed  in  the 
magic-lantern.  The  zoetrope,  if  properly  made, 
will  afford  a  vsriety  of  amusement  to  thefamfly 
cirde  for  the  winter  evenings.  There  has  been  a 
goodly  number  of  books  published  containing  the 
slides,  but  I  am  not  certain  that  they  can  all  be 
obtained  at  the  present  time.  All  information 
respecting  the  slides  can  be  obtained  of  Mr.  J. 
Clarke,  whose  advertisements  have  appeared  from 
time  to  time  in  many  of  the  back  numbers  of  the 
*<  £.  M."— G.  FnvEB,  Swansea. 

[44940.]— Boat.— «<T.B."  will  be  able  to  bend 
his  ribs  in  the  following  manner :— Procure  a  piece 
of  iron  pipe,  of  from  3in.  to  8in.  diameter,  and 
about  the  length  of  the  lonfi^eet  of  the  ribs ;  ping 
(watertight)  one  end,  and  press  it  into  the  ground : 
secure  m  nipo  in  a  vertical  podtion  by  means  of 
stays  of  wire,  to  pegs  in  the  ground ;  and  then, 
sitor  flUing  with  water^  light  a  fire,  of  chips,  &o., 
round  the  neel  of  the  pipe  till  it  boils :  then  put  in 
the  ribs  and  let  them  boil  for  at  least  twenty 
minutes,  they  can  then  be  bent  to  almost  any  shape 
required.  Before  putting  into  the  pipe  secure 
with  a  piece  of  strinc[,  else  tongs  will  be  required  to 

get  them  out.  This  is  the  way  fishermen  often  do, 
ut  is  n^er  a  primitive  style.  Boatbuilders  have 
tanks  for  the  purpose.  *  *  T.  B."  mav  poedbly  be  so 
dtuated  that  he  can  use  a  large  boiler,  if  so,  do  so, 
but  see  that  the  ribs  are  quite  in  the  water  all  the 
time.  U  <*T.B."  likes  to  advertise  his  address,  I 
can  show  him  plans  of  building  without  ribs  at  adl, 
a  plan  not  in  common  use,  but  one  I  have  proved 
a  success.- W.  Reeks. 

[44961.]— L.  ft  N.  W.  Engines.- Thanks  for 
corrections:  Druid  is  1144,  I  have  seen  it  several 
times ;  444  was  a  misprint.— DioacBD. 


[45039.]— Oas-Stove.— With  not  the  least  in- 
tention to  dther  champion  or  advocate  any  one 
special  artide  in  the  market,  I  feel  it  but  justice 
to  notice  the  statement  made  by  **  J.  M.''  The 
name,  if  it  be  a  very  fine  one,  is  not  of  my  bestow- 
ing, but  that  of  the  inventor's^  I  bdieve.  There- 
fore, I  have  nothing  to  do  with  that ;  but  when 
my  veradty  is  directly  questioned,  I  am  bound  to 
take  up  tiie  matter.  In  the  matter  of  assertion, 
what  I  stated  both  then  and  now  is  that  from  the 


[44869.]— Vaidty  Battery.— If  this  ouorist 
would  only  give  a  description  of  his  battery — 
stating  what  the  elements  are — he  might  obtain  an 
answer.— Taitto. 

[44870.]  —  BaUway    Boiling  Stock.  —  This 

gueryisa  riddle.  The  wheel-base  is  ascertained 
y  measuring,  of  course ;  but  perhaps  the  querist 
means  how  does  the  engineer  xnow  what  wheel- 
base  to  give  a  certain  size  waggon.  The  answer  is 
by  certsin  rules  founded  upon  past  experience,  to 
which  may  be  added  that  they  are  very  elastic,  and 
that  a  shorter  wheel-base  would  be  given  on  lines 
abounding  in  curves. — Xuw.  Doa. 

[44872.1— Waterproof  Paint  or  Ink.— They 
are  merely  the  colours  ground  up  with  printers* 
varnish  and  more  or  less  turps.  They  are  not  used 
as  paint,  but  as  ink,  and  printed.  If  made 
sumdentlv  thin  to  use  as  paint  would  probably 
require  addition  of  driers.— Easut. 

[44879.]— Secondary  Battery.— This  query  is 
tniwered  on  p.  442,  last  volume,  the  illustrations 


is  BO  positive  I  would  tell  him  that  it  has  been 
proved  that  the  condensation  is  sufficientiy  perfect 
that  in  ten  hours  the  fluid  products  average  40 
fluid  ounces,  and  consist  of  water,  sulphuric 
acid,  sulphurous  add,  carbonic  acid,  iron,  ammonia, 
and  some  organic  matter.  What  other  products 
does  be  expect  beyond  these  ?  And  further  still, 
"J.  M.,**  notwithstanding  actual  use  in  green- 
house, which  is  a  very  delicate  natural  test,  proves 
that  the  stove  is  perfectiy  innoxious  to  vegetable 
life.  Hie  most  careful  observations  fail  to  show 
tiie  least  escape  of  poisonous  or  deleterious  gases, 
as  such  are  condensed  and  collected  in  the  watery 
product  named.  Therefore,  I  am  quite  within  the 
mark  in  stating  it  does  nst  need  a  flue  or  chimney. 
— SmnJOHT. 

[45044.]  —  Ozyhydrogen  Kicroscope.  —  I 
hasten  to  protest  against  the  reply  given  by  Mr. 
Lancastw,  and  with  the  less  hesitation  because  his 
replies  are  mosUy  so  instructive,  and  so  obviously 
given  with  the  view  of  hdping  an  honest  inquirer, 
why,  none  of  the  lenses,  or  *' powers"  sold  with 


the  ordinary  microscope  "fronts**  lor  an  optied 
lantern,  are  fit  to  hold  a  candle  (let  alona  aliaas- 
light)  to  good  low  power  microscope  objeedvss.  I 
have  been  accustomed  to  use  for  some  years,  in  the 
oxyhydrogen  microscope,  an  inch  and  a  hal^  and  a 
two-thirds  of  Beck*s  best  series,  with  excdlsnt 
results,  one  giving  80  and  the  other  nearly  300  dis- 
meters  of  magnification  on  a  screen  at  14ft.  disfanre, 
and  I  have  a  specially  good  two -thirds  by  Dallmsjci^ 
made  expressely  for  projection,  which  givesa  some- 
what larger  field,  with  great  flatness  SAd  desmeai 
Zentmayer's  **  gas-obiectives*'  are  very  good  also, 
but  a  fearful  price.  The  shop  lenses  are  not  achro- 
matic (and  could  not  be  expected  to  be  at  ths 
moderate  price  charged  for  them),  nor  will  thdr 
definition  at  all  approach  that  of  such  objectives  si 
I  describe.  By  usin^  the  latter,  too,  the  whds 
ran^e  of  microscope  shdes  ore  available,  within  ths 
limits  specified  of  magnifying  power,  and  whoi 
polarised  light  is  brought  into  plaj,  with  which  ths 
attractive  articles  of  Mr.  Lewis  Wright  have  asds 
us  familiar,  there  cannot  be  a  comparison  between 
the  exhibition  of  suitable  objects,  as  shown  by  good 
achromatics  and  by  ordinary  **  powers,"  and  they 
are  just  as  superior  when  used  with  solar  lightfrtM 
a  heliostat  such  as  I  described  at  p.  496  of  VoL 
XXXI.  In  dther  case  the  alum  trough  is  wantsd 
to  intercept  as  many  of  the  caloriflo  rays  as  pos- 
dble,  and  even  then  it  is  not  prudent  to  expose  a 
valuable  slide  too  long.  The  management  of  ths 
converging  rays  needs  a  littie  care ;  the  InightMt 
Add  seems  to  be  obtained  when  the  diameter  of  ths 
cone  of  rays  at  the  object-glass  is  eqoal  to  ths  dia< 
meter  of  its  front  lens.  With  solar  rays  this  eaa 
of  course  be  regulated  to  a  nicety  ;  but  with  the 
lantern  a  dreular  disc  of  light  abont  fin.  in  dia- 
meter Ib  the  nearest  approach  to  a  f  coal  point  tint 
can  be  got.  For  polarised  light  the  air  angle  of  ths 
o.^.  should  not  much  exceed  20°,  or  the  analyng 
Niool  will  eut  off  some  portion  of  the  edge  u  ths 
field,  and  that  is  just  about  the  general  apectars  d 
a  good  inch  and  a  half,  whose  tme  fooal  length 
will  moot  likdy  prove  on  examination  to  be  not 
more  than  an  men  and  a  quarter.  ApolarisiBg 
Nicol  about  4iin.  long  will  out  off  hardly  any  of  ths 
rays  from  the  condenser,  if  rightly  plaoed.  It 
should  be  brought  up  as  dose  to  the  object-slids 
as  pesdhle,  only  leaving  room  between  the  two  for 
a  rotating  plate  of  sdenite.  It  durald  also  hafs 
fadlities  for  rotation  through  at  least  90^,  and 
therein  lies  one  great  advantage  over  this  method 
of  polarisation  compared  with  the  bundle  of  glssi 

Slates  at  the  proper  angle  in  an  dbow  piece,  for 
le  latter,  of  course,  cannot  be  roteted  out  with 
the  former  arrangement,  polariser,  sdenite,  and 
analyser  can  all  be  rotatea,  and  these  various  com- 
binations of  angular  movement  ring  the  changee 
of  colour  in  a  gorgeous  and  gratifying  degree,  n^ 
quently  displaying  structure  whicn  has  been  inri- 
Bible  with  ordinsry  light,  as  in  the  cutiole  of  Eqd- 
setum,  for  example.  —  Antakeb. 

[45054.]— Cleaning  Firearms.  —  Wash  ths 
barrels  eut  well  with  a  piece  of  tow,  dipped  in 
warm  water,  at  the  end  ox  a  oleaning-rod ;  tiien 
substitute  an  oiled  rag  for  the  tow.  and  pass  up 
and  down  till  the  barrds  are  quite  bright  insids. 
It  is  not  dstrimentel  to  leave  tne  barreb  for  a  day 
or  so  without  cleaning,  but  the  sooner  th^y  are 
cleaned  the  better.  I  prefer  the  Snider  action  to 
the  Martini-Henry  for  rook  -  rifles,  but  such 
weapons  are  mere  toys,  and  the  action  immaterid. 
A  rook  rifie  should  strike  a  mark  the  sixe  of  a  bricki 
at  thirty  and  sixty  yards  distance,  with  the  same 
right  taken  full.  If  it  does  this,  it  is  good  enough, 
no  matter  what  ito  action  is. — X.  T.  Z. 

[45065.]  —  Ohemical  and  Xiorosoopical 
Test  of  8Uk.-In  reply  to  **Meroer,"  let  him 
"teaze  out*'  the  ultimate  fibres  of  the  fabric  he 
wishes  to  examine.  Place  the  sample  on  a  gla« 
slide,  cover  with  thin  glass,  and  examine  under  a 
half-inch  power  with  the  microsoope.  The  silk 
will  appear  as  a  cylindrical  thread  without  itmc- 
ture,  not  unlike  a  smooth  stick  of  bailoy-iugar.  If 
mixed  with  flax,  hair,  wool,  or  cotton,  he  will  find 
the  first  three  named  admixtures  more  or  less  of  s 
cylindrical  form,  but  having  special  oharacteristici 
that  I  need  not  now  enter  into,  as  '*  Mercer  "  csn 
easily  make  himself  familiar  with  them  by  examin- 
ing undoubted  specimens  of  each  kin£  Cotton 
fibre  presents  the  appearance  of  flat  bands,  bat  to 
make  sure  about  the  dlk,  let  him  now  ap^  a  drop 
of  sulphuric  add  with  a  ^lass  rod  to  the  edge  of  tM 
covering- glass,  so  that  it  may  run  in  by  oapillszT 
attraction,  while  he  is  still  viewing  the  object,  and 
he  will  perceive  that  the  silk  will  be  entirdy  dii- 
solved  in  the  acid,  like  sugar  in  hot  water,  while 
the  flsx,  which  looks  more  like  the  silk,  will  be- 
come more  or  less  bladrened,  but  not  be  dissolved* 
and  but  little  change  will  be  observable  in  the  hsir 
or  wool  if  present.  If  my  memory  is  not  at  fault, 
ulk  is  also  soluble  in  a  strong  sdnuon  of  aostato  d 
copper.— GAaocji  SiaiLi. 

[45072.]— Percussion  Aotion.— I  beg  to  thank 
Mr.  Fryer  for  his  advice,  but  it  is  Just  because  I 
cannot  get  a  sight  at  a  peronsdon  aotion  that  I 
troubled  him  with  the  question,  and,  as  I  made  ths 
harmonium  myself  from  the  Unto  I  got  from  ths 
E9QLZ8H  Mboeanio  (withovt  evscsesing  the  inside 


■KGUBH.iaamno  amp  wobud  oy.BoaMOB;  no.  aea. 


ThsnthatoUl  itnin  tendiDKtD  «Epkrate  the  tiro 
•Mju-ojlindiiiui  inrfaOH  it  j>  d  (tikins  tbs  length 
of  tha  boiler  aa  llQ.} 

..    J  =  (...3-    -. 
FrDta  ibe  loTexoiDg,  we  aoe  tbut  the  itruu  loDgi' 
tndicallj  ii  given  by  tbs  rquktion — 

^-5'   ™ 

Hoir,  trsDiTsnely,  tha  buratius  strain  is  -^   >?  p. 
Ths  Tdiidng  stniin  ia  r  ilia. 
.:     T  ilia  =  ^  d>)i.  1 

...s.-;'.'      I   " 

The  Utter  itrain  is  eridentl;  bait  the  totiatt.— 
3.  F.  B.,  York. 

[15114.]— "Brnihin».oat"  Gold  Ceslsns 
on  01>aa.— "  C.  J.  II.''  ia  quite  ti|;bt  in  ihiukiuf: 
it  aoma  kind  at  stencilling,  lorUiat  ia  exactly  what 
it  is,  only  tha  stenciia  ara  tha  rarene  of  the  old  i- 
nary  onaa;  (or  initance,  the  spaces  betweea  lelten 

ua  lemored,  the   latlar ;-._>.— 

aidimiT  Itendl  tha  pai 
mnovM;  tbe  pait  of  t) 

.tha  latten  01  boidtr,  of  eoono,  ia  left,  to  keep  the 
dcdgn  in  place.  Having  ^ded  vilh  very  weak 
IsinglMa  (or  other  size  yon  we  in  the  hftbit  at 
nvng)  a  snfiicieatly  large  piece,  lay  tha  atpncil  on 
tha  gold,  and  icit)i  &n  ordinary  hi  g-hair  nailbrush 
you  can  easily  remove  the  gold  from  the  exposed 

Sirta.  When  this  is  dune,  remove  the  atcncil,  and 
nilh  bv  wraptng  the  guld  tlitt  recn*ias  (othrr  than 
Ibe  daMgn)  away  with  a.  ruler  and  a  piece  ot  bard 
mod  aharpnied  to  tha  shape  of  a  uanoir  i^iael. 
Th«  individoil  from  whom  1  Ipaint  the  above, 
•haigad  ma  lOa.,  but  if  tha  direc:tioii*  I  have  given 
an  not  explicit  eoonsh,  I  shall  be  happy  to  give 
f«tth«t  detaiUj  or  will  send  "  C.  J.  U.''  a  ateneil, 
on  his  adTBitiaiQg  hii  addraia  (gratia,  of  coarse). — 


Intmdoee  SOoe.  of  the  liquid,  hsTing  a  peilecUy 
diy  flaak  as  a  t«oeiver.  A  loiv  light  is  noir  plaoad 
beneath  tha  retort,  and  much  as  possible  diatilled 
over.  Tha  distillata  is  now  made  up  to  its  oriainal 
bnlk  (60ee.)  and  the  spedfio  gravity  taken,  which 
upon  rafeiBnoB  to  proper  tablaa  gites  the  aloohol 
in  Moo.,  which,  maltaplied  by  two,  equals  the  par 
MDt.  "thi*  pTMM*  aatwen  very  well,  and  is  very 
MCQiBto,  pranded  none  of  the  tinctare  ia  volktile. 
Tha  followind  ia  a  rough  way  for  the  eatimaCioD  of 
the  alcohol.  Put  ace.  of  the  liquid  iuto  a  graduated 
tabe,  add  3cc.  of  a  saturated  aolntioo  of  carbouiite 
of  potuh,  ibske  well,  allow  to  stand  for  some  time, 
when  thaalmhol  will  float  on  ths  top  and  may  be 
read  off,  which  multiplied  by  20  equals  the  per- 
centage.^ J.  C.  Belcqkb. 

[4512].]-L.&N.W.BiiBinaa.— Tha  following 
engines  ware  at  Wairingtou  (£3)  shed  hwt  tim*  I 
saw  thtm  : — Ambaaaador,  Alchymiit.  Emparot, 
EmprsM,  HMdiDKa.  linnet.  Peregrin,  Boae,  &iaha, 
8t.Ainand,  Siinb«ani,  Veita,  and  WlndeivieM; 
all  flft.  elogles  ontside  cylinders.  Bnxina,  Nar> 
dsnia,  TartMUt,  Terrier,  and  Zamiel,  Sit.  ooupled 
BMubcttOma.  At  Pi««ton  (27),  Colnmbne,  Cmm- 
waU,  Franklin,  and  Soott,  are  all  Sf  t.  Cin.  conplrd 
Rnabottoma.  Eden,  Henrietta,  Uartin,  Wood- 
lark,  Mid  Waterloo  ere  6ft.  Mopled  BamsbottomE. 
At  Carliile  m),  Cossack.  Cwberus,  Colossue, 
Draid,  and  Lavans,  WebVe  Stt.  Bin.  coupled. 
Drake,  The  Duke  of  Edinburgh,  6ft.  Gin.  coepled 
Uanubottonu. — DiOmbd. 


•oft  after  melliag,  without  further  a. 

less  it  has  been  overheated  in  melting.     To  annea 

gold  and  silver,  heat  up  to  a  red-heat,  and  oool  ot 

m  clean  oold  water.— Enwi^. 
[4A135.] — niathematlci. — I  send  solutions  0 
No.   1. — Multiply  2nd  equation  by  a,  and  w 


No.  2.— Uoltipl;  Istequation  by  <:',  and  the  2nd 


Similarly  fi 


is  found.— T.  Pbbeihs. 
[4.^n.S.]  — HathemaUoal.  — (n     The   f< 
Hitiatioii  here  should  be  t  +  il'-  —  S. 
y  :=  P  -  ny  =  P  -  n  (Q  -  *.-)  =  P  -  "1   I 
=  P  -  "Q  +  I'h  (B  -  (■()  ^  P  -  "Q   !■  "*'t  - 
=  P  -  aQ  +  «*  R  -  •!',■•  (S  -  lie) 
=  P  -  «U  +  «ftB  -  "/«  8  +  .iMo 
=  P  -  uQ  +  BfiR  -  tf*r3  +  aM  (W  -   r^ 


W,)  = 


.-  iiQ  +  am  - 


^  ^  P  -  .r   ^   0  --  '.B  ■  /^3  ~  WW  .h 

Similarly  we  get, 

.  _  K  -  -S  +  cdVf  -  nl,T  +  rA«i 


[2)  If  ,r 


- 

«Wr 

s- 

+ 

rf.l> 

-  drofl  +  -ftv^tt 

w- 

•  V 

+ 

™g 

-  MR  +  r«*r9 

:'be  writtan  teapeclively  for  ,i', 


,  ^  ''i*:'lr  *  ''1  +  •''  ("''■  r  *'■■■)  + ''"  f '1" r  '■"■■' 

u  i4V   -*V)  +  '('tir  -*")"i-"i'f,ti"-rf) 
l>y  onlinary  elimioatlon  ol  jr*  and  :'. 

■  j-  =  "v^'-'  r  ^'O +  «'(*'"-  '''')  +1"  (*'•■-*"'■) 

i/{//r  -fr'0  +  (('(*""-*'■'■)  +rf'(/*--*'V) 
>(and.:miy  be  found  in  the  same  way.— H.  J.  B. 
[45141.]— Japaanlng-' Tl^'—'^o  first  pa«esi 
with  the  tea-tray,  which  is  made  at  sheat-iron,  is 
to  scour  it  well  with  a  piece  ot  sandaton^  which 
process  removes  alt  tha  scales  ot  iron  and  makea 
(be  anrface  perfectly  amoolh.  It  ia  than  given  a 
Boat  ot  vegetable  black,  wbioh  must  be  mixed  with 
black  tar  varuish,  and  thinaed  with  tar  aptrits  and 
well  etrained.  Only  a  small  quanttty  at  vamiah, 
ss  thisooat  mav  dir  dead.  The  article  is  then  put 
into  a  stove  to  harden.  This  atove  ia  nothing  more 
nor  lees  tlutn  a  large  oven ;  large  of  course  where 
a  great  quantity  ot  work  is  put  in  at  one  time. 
The  heat  must  be  as  even  as  poaiible  all  over  the 
heated  spaoe,  and  must  be  free  from  dust.  Tem- 
mralnre  mnat  not  l>e  much,  it  any,  under  21'^" 
Fahr.,  tbe  articles  to  remain  in  this  temperature 
from  ten  U>  twelve  heun  ;  when  taken  out  ot  the 
stove  to  be  allowed  to  get  oold.  It  must  then 
receive  a  coat  of  black  tar  varnish  which  must  in 
no  case  be  thinned  except  it  be  so  thick  ui  to  be 

r'ta  unworkable;  and  in  that  caaa  tar  spirits 
uld  be  used  sparingly.  A  atifOsh  bristle  brnah 
with  abort  brialles  ihould  be  used,  lusb 
as  ara  generally  bound  wiib  iron  tarrulcs.  The 
varuish  is  distributed  evenly  all  over  the  aurface, 
and  muat  be  put  on  BO  apoiingly  that  it  cannot 
"run,"  as  japanners  say,  which  it  ii  sure  to  do 
immediately  it  gets  warm,  particularly  on  npriaht 
I  articles,  i(  too  much  is  put  on.  Two  coats  of  this 
ivatnish  on  tbe  top  of  the  vegetable  black  is  very 
I  often  sufficient  whtn  dona  by  on  expert  hand,  but 
ja  diird  coat  improves  tbe  work,  and  veiy  tre- 
I  qumtly  is  indispenaable.  Ten  to  twelve  honn' 
hardening  ia  requisite  between  each  coat.  It  is 
likswiae  neoeaaary  to  mb  down  tho  small  lumpe 
which  will  appear  after  each  coat  with  a  piece  of 
pumice-stone,  flrat  made  Bat  by  mbbinji  it  on  a 


Again,  mulliplj  4lh  »qoation  by  (, 


UfiDg  the  < 


.-.  fi/i  -  ;  ^  -rS  -  B. 

ro  foiiatifina  thus  foui.il, 

«'.:  -  .■  =  .'Q  -  V 

-  I)j-  =  «Q-P  .r  "kS 
,      P  -  .,Q  -_  ,'I.R  -  ,,',3 


.  ^  R  -  fS  +  irfP  -  .i/-Q 
1  -  a*o/~ 
Tha  rmipe  ot  the  other  letttramaybe  found  by 


'  alati 


cuted 


It  tha  article  isto  be  decorated  with  bnrairhed 

Sold,  the  flrst  process  after  coming  out  ol  the  stove 
le  last  time  ia  to  "  rough  "  it.  This  ia  done  with 
very  fine  pumice-stone  send,  apnlied  with  some 
kind  of  corded  or  ronghish  matiiiol.    Rnssell  cord 


I  well.    Jen 


the  material  mostly  used.  They  gen emlly  obtain 
what  Ihey  require  (or  thia  purpose  from  marine 
etoraa.  The  proceea  ia  very  laborious,  aa  it  re- 
quires all  the  pressure  tbat  can  be  employed,  and 
that,  loo,  for  some  considerable  time.  It  is  part  ol 
the  process  called  polishing.  When  tha  surface 
has  been  made  levfl  by  aiia  process,  the  ntxt 
Ihiag  ia  to  so  through  the  lama  again  ;  bnt  this 
tnne,  inetead  ot  nsiug  saad  and  the  catting  ma- 
terial, black  or  soft  roltenrtona  must  be  used,  with 
flannel  or  cloth  kept  well  wetted,  as  before.  This 
proeeee  makes  the  surface  exceediosly  smooth  and 
ready  to  be  brightened  up  into  a  Une  polish  by 
rubbing  the  aand  np  and  down.  The  person  so 
employed  has  to  keep  rubbing  the  dry  soft  hand 
into  powdaied  wbite  tottenstone,  and  also  occa- 


a  atova  with  only  alew  dacMoa  of ! 
woulddeatrOThiswork.  Whandi^,  t 
the  article  iniich  ia  oonved  with 


sionally  moiataning  tha  hand  by  plaaiag  it  Ms 
wet  cloth  tor  ths  purpose.  Thepdiahiowiws 
up  under  a  practical  hand,  but  ondBr  no  ottc 
All  theae  moceuee  ore  performed  \ij  vdocb  m^ 
girls.  IttakeamoDtha  of  praetloa  mtUatalst- 
iugbaforalhahaadohaya  thaintallBGt.  Thawk 
nnw  nana*  to  tha  (anaxoMiter.  Aitci  ha  ^|B 
•maawnti  of  gold  nnd  colour,  ills  vat  ab 

-^'- *— ■ ofbeat,BSB^ta 

.di7,tliatiiBftBly« 

of  oopal    pdUAin;  v>niah.  Ilk 

vamiah  does  Mit  improve  tha  uipcManae,  Wh 
neeeMary  to  ptaeirvo  tha  deooraMon-  No  peUs 
vamiah  can  equal  that  ol  Uack  Tuniili,  wUM 
about  a  fonrth  the  price  oi  copaL  niinniM 
puton  with  ailatcamel-hairbrDBb.aad win kik 
m  a  heat  of  about  100°  In  four  houra.  11  patkki 
great  heat,  it  will  turn  ooloar,  and  eonU^ 
apoil  the  work.  It  is  now  ready  for  jThuA  paU^ 
which  conriata  of  tha  rsttenatona  fiurwa  aai^M 
handing  up  as  before,  and  last  of  all,aftvv^ 
of  oil  are  uwd,  with  a  apraikliag  ol- watar,  aadia 
is  called  oiling  off.  It  raanires  great  de^oily,* 
Instead  of  addiuig  to  tbe  lutra  wltb  the  ofl  it  ^ 
complatdy  dull  the  aurface.  Thia  tbkj  aeca  a  hi| 
reundabant  deaeription,  bat  it  is  cbIt  by  Ik 
manner  described  that  the  ■ '  excellntoa  of  Gai^* 
mentioned  by  "X.  E.B.,"  can  be  obtainrd.  1b 
here  mention  that  there  are  plenty  ot  goods  tkatftj 
not  go  through,  all  tbate  prooaues  and  j*  Mi 
fairly  well.  Such,  for  irutaooa,  aMfn^f 
caoistars,  and  numaroae  athor  articMa.  Ti«H| 
soon   as   they   have 

of      black      varnish,       . .  _       

the    omamanter     witbout     baiog 


look  very  wall.    Whan 
beforeoralter  Ui«  otnamaanng,  ii  is 
covered  all  over  with  tha  copal  vaisiih 
only  «afe  way  of  obtaining  the  proper  r 
to  get  supplied  by  those  whoa — '-  '- 

whomthereara  nambeia  in  \ . 

Birmingham,  Uaasrs.  ICsodaia  bang  • 

prtnoipal  firm.  The  beet  Uaok  tar  vsaubdl 
-*-'- '.anbahadatls.ed.  tergaUon.  "ftahr 
__._-  polishing  vamiah  ia  Ilia,  par  gslkn,M 

qualibes  aa  low  aa  6a.  or  7b.    ""  '-*' 

—'■^  -'  liL.^oDld  U  go , 

,_. I  should  maatiiui  that  wkntiapj 

are  to  be  lapaaned  the  only  pi 


oleao  off  all  grease  apata  wUhatiiaal 
rag  dipped  in  tnrpentina.  Bod  alaa  ailohM 
itlaoottoo  hot  to  d 


dipped  in  turpentine.  Bod  alaa 

not  too  hot  to  dUurb  the  ao -,  -  .. 

hurt  tbe  UaiA  vamii^  provided  it  is  ptfi 


tpsringly.  It  not,  the  varnish  will  dstK  I 
"J.  E.  B."  wishes  to  tif  the  polishing  IMI 
have  to  give  him  a  more  lucid  eqbili': 
but  even  then  ha  would  be  aoie  In  U 
If  ha  can  be  satisfied  with  the  bail  h  M 
upon  groeeia' oanistere,  he  may  easily  oUmW 
iBsnlt,  aa  there  is  nothing  on  them  but  gM^MMf 
and  varnishing,  no  polishing.  Hapmaiiw 
to  know  something  about  coloured  snrlicar  ^^ 
are  ground  in  torpantina  in  a  mill,  or  ea 
slab,  and  mixed  with  mixing  •omiah.  «U 
about 6s.  pergallon.  If  aa eanecald-gtwa r-^ 
ia  tHuiredTwrne  let  the  Bnt  ooat  ba  of  wUMl^ 
mixed  with  varaiah,  and  tbia  ia  foUendtol? 
is  of  the  emetald-graab  without  any  n>* 
The  Mat  of  wbitegirta  to  thegnaaarfRF 
wbitA  could  not  be  obtaiMd  otkerwiM.  Ai* 
rate  heal  is  reqaiiad,  aa  these  varaiihM  «** 
beeome  bard  without  heat,  but  in  no  saof** 
the  beat,  nor  tha  time  required,  foTblaSW^ 
A  vermilion  groniid  le  aanstimea  SntsaaWaJ 
orange-red,  and  mie  ooat  of  vermibaa  ■  <■ 
should  be  suffimeot.  Whan  the  last  BcatM^g 
hard,  tha  whole  surface  -should  hi  «d  ^ 
lawn  with  fine  pumioe-atOBe  ewd^wW*""! 

Eurcfaaied  from  oil  and  ooloiir  dtops :  M  (^ 
c  Une,  anil  it  neeaaaa^  dusted  .^^t! 
muslin.      What   i  ~^ 


all^    I 


leauanlte  JJ 

le  sand,  and  this  rubbed  vigoroualy^^'J 
le  work  will  make  it  qaifa  smooth.   wWf 
_is  water,  bnt  moderately  of  the  asad.  U^S. 
wipe  aU  off  cleanly  with  a -waah  Iwttiwrl"" 
surface   will  be  leund  t«   be  d«ll  M  ■ 
Exactly  this  method  ia  iiatd  ljka«i«^ 
vaniiahed  surfaeee.     Ths  work  isss*' 
ornamenting,  if  any  onianentin(  kj> 
It  not,  it  ia  ready  for  vaiuiAi*!  w*i 
varnish  (not  mixing)  which  will  st  ^i 
the  Butface  which  baa  had  to  lie  ow 
operation  ot  smoothing  it. — C.  J.  T- 

[15142.]  ^ailTerlns  Frooeas -D>f^l£ 
,  trta  of  nitrate  of  eilver  in  'M  T*^*'^ 
water,  and  neutralise  vrith  lii  pi'*"''^^ 
thi«  we  call  solution  1.  Now  di«»l«  *&. 
uic  aoid  in  41  parte  of  water :  I*;"a3 
2.  Now  add  Ito  2,  and  dilsM  *!*"■* 
_.  parta  of  distilled  water.  Tte  W^ 
silrered  should  be  plaoed  in  Ibli  "I^LJi 
temperature  of  60"  C,,  for  a  taw  W*»^™ 


EssusBiacBimo  ahdwomj)  o>  aamraii  Ro.  « 


id  diied.    Another :  t)repu'e  tea 
4  lilTor  Bod  tan  gnim  at  nitnte 
liatiUed  water ;  now  bdd  to 
«  to  dinolve  the  precipiUte 
u)fl  of  i^lorate  of  potuh  in 

Thji  is  B   very  qufgk  proceBi : 
iwhjUi.  Holaieacanor' ■* 


>t an cased. 


Iubt'e   SUtbtIiii   Prooeaa. 
monia  to  »ilTer  nitrate,  we  flrW 
tate  et  ammonm  nitnte  of  rilver, 
9d  in  eiTOH  of  smmoaia.    If  too 
3  added,  the  silver  is  coDTerted 

form.  Oa  addition  of  caustic 
dia  Dttrate  ia  as^°  thrown  f 
^rate  of  potash  and  Bilror,  which 
Ania  Hgaiu  diseolrea.  The  nlrei 
Uiaea  the  solution,  irpon  adding 
-Cion,  the  alcohol  and  amtnonia 
ils    the  grapo-eagar  enters  iutc 

the  nitrate  of  potaib,  sod  tht 

auch  rodncing  aolation  u  Died, 
linatiDD  with  the  ailvat  m  well  ai 
irowB  it  down  as  a  brown  mad. 
liberates  the  ailvet  too  soon  ia  the 

.  H.  FXBIOW. 

ilile  Piano,— I  oaca  made  jnst 
piano  for  a  travelling:  entertain- 
■ired  bv"Biels."  The  compass 
mm  4ft.  C  in  the  bass  to  the  3in. 
ifl  height  and  wHdth  32ld.  over 
IR'ia..  weight  soinethiiif;  under 
waa  fuHy  eqeal  to  an  nrdinary 
litruDient  in  cTery  reapoctsatis- 
a  piano  a  metal  plate  may  be  djs- 
in  lU  place  a  smalt  beech  wreat- 
<t  in  at  <he  battom  of  the  braelDga 
idoKnwaTda:  otherwise,  except 
I-  apace,  the  bracings  ahonld  be 
towaids  the  plank;  the  general 
;  is  prccieel;  the  same.  If  the 
an  objsct,  the  Btrings  of  the 
tid  be  covered  with  eopper  wire, 
Bizr'd  pianos.  In  sach  an  inetrn- 
avinuBly  be  no  room  for  a  uticker 
eretoro  be  neceasarj-  to  employ 
9"  action,  or  the  action  shown 
bo  Intter  tor  such  aDOontrjtu 
'Ouaider  inSnitely  prefertkbU,  as 


ntre,  it  is  not  onlj;  much  easier 
at  from  its  simplicity,  is  almost 
>nt  of  order,  while  the  spring  A 
:o  the  iiammer- rest  at  t),  com- 
ight  of  the  damper  at  B,  would 
tt  to  correct  any  tandeuoy  to 
•-       For  fuU 


the   hammer 


ce-BnrnlD?. — Chiefly     Cornish 

itio'u  at  sea  aa  well,  '^^coal 
'«tsh  or  Forest  of  Dean,  But  on 
ons  North  Cooatry  coal,  as  it  ii 
□•ed,  which  I  fonnd  eaaler  to 
US  plana  ha*e  boot  tried,  moh  u 


fliing  alternate  aides  of  the  fnmaoe,  flring  all  at 
the  front  end,  and  pushing  the  coal,  whiah  was 
thus  coked,  forward  on  to  the  bright  fire.  Ad' 
mission  of  air  over  the  fire  itself,  and  also  of  aij 
through  the  bridge,  to  help  the  consamption  o: 
smoke  beyond  the  bridge,  has  been  tried  wiUi 
-.J .._      Aijo  a  plau  of  making 

0  bridge,  tend^ 
bnm    the     smo&e    paa'sing     throogh.      Amongst 
the      eitriordinary   mCJtQi     uaed     was      to    line 
the  famaea-tabee  for  some  diataaoe  from  the  bridge 
with  firectsy,    so  that  the  smoke  was  not  cooled 


■crtiii 


eutly  patent  ,11 


doubt  do  good  in  some  ciees  ;  hut  in  dealing  with 
oases  it  ia  neccsiary  that  it  ia  fuilr  prore.l  thai 
there  is  a  deficiency  of  oxygen  in  the  flues,    H 
with  liquid  fuel,  where  abundance  of  air  rai 
□acd,  we  get  no  smoke  at  all,  hut  in  its  pi 
flime  of  such  length  thst  I  have  known  it 
right  through  the  tabes  of  a  lubnlu  mirine  b 
With  the  retniU'tabe  mirine  boiler,  with  ti 
more  furnaces  aide  by  side,  there  need  be  not  the 
least  bother  to  obviate  amnJcH.     The  famaee-tul 
beisgihnrt  and  draught  good,  all  that  te  needed  is 
Gre  the  furnaces  alternately  with  proper  Hdmisai 
of  air.  when  the  flame  from  the  one  furnace  fii 
andbunuaptheamokofrom  tbnother.  Btit  I  hi 
lonnd  that  the  greatest  ol  all  difficulties  is  to  make 
Ihi  firemen  carry  out  the  instructions  given  them. 
SUNLionT. 

[4aH6.]— Smoke -OonaomlnK,— We  nie  here 
double-Sued  Calloway  hoilera  in  our  inatitntioa, 
and  being  close  to  laundry,  bad  alwayi  a  tronl^e 
with  drying-gronnd  ftom  smoke.  We  now  fire 
attonmtely-one  Gre  clew,  the  other  (reah  fuel; 
roault,  no  amoke,— Oh  GciBD. 

[461,50.1— I«claaalie  Battel^,— I  have  charged 
thoae  colls  with  both  fine  and  coarae  maiigaDese, 
lut  prefer,  after  spen^liug  much  time  and  money, 
o  Dee  gaa-carbon  and  minganese  iu  equal  quan- 
ities,  about  the  size  of  duek.shot,  with  all  dust 
sifted  out.  I  hive  one  now  of  eightcells,  working 
thirteen  bella.  nearly  in  coDatant  use,  and  all  that 
een  needed  has  b^en  a  little  water  now  and 
then  in  outer  cell  for  two  years'  work,  and  I  Qiid 

flagging  yet.  I  bavo  fitted  electric  hells  to  my 
proasare-gaogea  on  steani -boilers  for  safety  from 
over-pies>ure,  and  biing  in  a  rather  hot  plaoe,  the 
pitch  used  in  sealing  porous  cells  used  to  soften 
and  sink  amongst  the  conteoU,  of  coarse  spoiling 
the  battery.  I  now  use  equal  paita  of  pitch  and 
realn  tor  sealing,  and  bave  no  further  trouble, — 
Oh  Gcabd. 

[«1.52.J-TnmlnB  In  b  Orlinder.— I  have 
nt  yoo  instruction*  for  putting  in  a  cylinder  and 
steel  wheel  pinion  :  but  before  anyone  can  put  in  a 
cylinder,  they  must  nndentand  how  it  works,  so  I 
have  inclosed  drawings  of  the  said  cylinder. 
&c.    Fig.  1  represents  the  cylinder  and  ateal  wheel 


feenUon),  which  I  thick  will  aplam  fhemselvea. 
A  is  the  top  ping;  B,  bottom  plug;  C,  shauldeT  tor 
balance;    D,  ar"-  -  '—   *■-' ■"     — "-*   '— 

the  way  they 


collet 
H.I 

2  Is  the 


hairapriugi  F,  balance;  O,  banking 
~1iee1  pinion ;    J.  bar  tor  pinion.     Fig, 
lel  wheel  and  cyhnder  at  work.  The  arrows  show 

""  —  """  going.     A  is  about  to  enter  the 

i^uuuDi,     ,i>     19    entering.    C    has    entered    and 

Cropped  on  the  other  aide  (bmt  ddo)  ;  the  balanoe 

low  returns,  D  is  about  to  oome  ont  again,  E  is 

nearly  out;  as  soon  as  E  get*  ont  F  wilt  drop  on 

the  cylinder  and  lake  the  placfl  of  A  that  will  bo 

(beat  two).    The  first  thing  you  want  ia  tho  sire. 

If  you  have  the  old  cylinder,  that-wiU  beaufflcient ; 

if  not,  take  a  piece  of  brass  wire  and  file  ao  that 

it  will  pa's  bniwern  two  pallets,  allowing  for  drop 

'—  C  nod  D  Fjg.  -i) :  now  calit  just  long  enough  to 

h  from  the  bottom  to  the  top  jewel   (with  the 

cads  filed  true),    when  the   cock   bar  is   screwed 

■wn.    Having  got  your  cylinder,  take  a  good  rose 

a  pivot  drill  and  broach  the  bole  large  enough 

slip  easily  over  the  cylinder.     Now  tAks  your 

>e  with  a  puir  of  old  tweeters,  with  the  ohamter 

le  upwards,   lay  a  pieoe  of  rsain  on  it  and  hold 

over  a  light  nnlll  the  reon  is  fluid,  then  slip  it  on 

tbe  eyHnder ;  when  it  ij  aot,  teinov«  iUe  xm 


from  Uie  bottom  pivot  with  oara  and  a  knits,  uid 
with  a  horsehair  aod  whalabnie  bow  tnzo  for  the 
balance  aa  shown  at  Pig.  1.  O  and  D,  hoUow  It 
out  slightly,  so  that  the  balanaa  will  lie  trn*  and 


Ann.  whsn  the  balanoe  will  go  abnnt  half  way  on, 
put  it  on  Doa  side  and  turn  lot  collet  in  the  same 
way ;  leave  a  bari  for  rivetiog  the  balanoe,  if 
□ecesiary.    Iiow  put  Fig.   3  in  ] 


■^. 


with  a  Geneve  pivoting  file  (David  Borloi,  A. 
Vallorbes,  ia  the  best,  cott  Is.,  at  Stockall,  6  and  S, 
CI  erkea  well -road)  make  yoilr  pivot,  tho  bottom 
one  first ;  be  caretul  and  don't  file  it  oft,  as  the  files 
rather  fast,  and  yoo  will  lose  your  pivot  bi " 


yoo  I 


re  of  it 


wh-i 


1  get 


:>  thitit 


the  hole,  commence  to  polish  it 
with  red  stuff  and  a  bell  metal  pnlisber,  Ac.  Saw 
try  it,  and  It  should  joat  protrude  a  little  way 

through  the  hole ;  if  it  is  too  long,  shorten  it  by 
lightly  rubbing  it  on  a  fine  oilatono.     Now  round 

'  off,  which  is  dnne  by  putting  tbe  pivot  through 
le  of  the  top  holes  in  Fig.  i,  ao  that  the  end  pro- 
trudes through,  and  with  an  old  nearly  smooth  flta 
round  it  off,  as  shown  in  Fig.  6,  and  polish;  do 
top  pivot  same.  Now  heat  a  piece  of  wire,  pat 
't  Bgain't  the  rote  anil   it  will  oome  off    easy ; 

;lsan  off  tbe  reaio,  take  off  the  inside  edges  of 
fmr  cylinder  with  your  gmver  and  polish  the 
chamfer  ;  now  lay  your  cynnder  in  a  hole  on  the 

ihakd.  and  put  on  your  balance.  See  that  the 
haoking  pin  is  at  right  angle  wilb  the  cvlinder  (see 
Fig.  6),  drive  00  with  a  spring  punch  (Fig,  7).  To 
put  a  pinion  in  a  steel  wheel  is  jnat  tha  same  as 
— '"--:-  -  cylinder.    If  yon  can  di  one  you  will 


,0  the  other.— A  Feu-ow  WoEOtiM. 


Ndl61.]— Abraalulan  Tnbe-Wella  cannot  be 

driven  through  rock,  and  do  not  wcrk  welt  in  stiff 

clay,  which  seals  the  pH.rforatioua  in  the  tube.     In 

all  other  soils  they  are  very  successful, — Dobothy. 

[^SIS.I] -Water  Salsed  by  WlnCtmlU.— In 

rply  to  ■'  Devonienais,"  windmills  hive  been,  and 

itl  are,  used  t<:i  a  o^niiilerable  extent  for  drainage 

purposes  in  tbe  fens.     Tbey  are  alsri  used  to  a  leas 

extent  for  water-supply  where  pumping  baa  to  be 

resorted  to,  but  are  not  sn  reliabla  as  water  or 

steam-power.    Uence,  windmills  are  only  used  for 

small  works  where   wster  or  steam  is  uniTailable. 

'  .  the  Intemationil  Agricultural  Eihihitioa,  held 

Kilbum  in  IRiD,  two  such  mill'  wore  shown  by 

Engfish  makers— vii.,  llesfrs.  Warner  and  Co.. 

of  l^ripplegale,  L™di.n,  and  Mr.  C.  L.  Hett,  of 

Brigg.    Th«  mill  made  by  the  tatter  was  purchased 

and  erected  at  E«t  Fields  Firm,  Mitcham.  Surrey, 

I,   I  bflieve,  it  baa  sinoa  Iwea  satisfactorily 

[45167.1  —  Breaking  Ooks.  —  Tb«  ordinwy 
one-brMker,  as  reoom mended,  will  not  do.mak- 
.  ig  too  much  dast  aad  wiAia.    \  ^» 


EH9IJWH  wioanno  abp  woam  o»  «mwn»»,Bt>Me 


qnuirt  likiH  to   aavtrtbe   1 

[4fil67.]-Ooka-BTa»klav.— If  Q.  Chardi«ai 
rndxaitaM  hli  mditi  I  will  pot  him  io  tha  w%j  ot 
Jnit  the  mMhlaa  ha  wuit«  ohup,  mtds  to  brMk 
MijrfM.  A,Ud«uiwatkft,orii  uwrlMrBBiritli 
powar,  dou  tha  woilt  in  one-taoth  tha  tima  it 
Mm*  irith  ft  httamm,  irith  ln>  da«L— T.  H.  C. 

[15160.]— li.  ftod  H.  W.  Bnrlnaa.— PriDoaai 
L»bIm,  April,  1877 :  Fraoadsnt,  Dm..  1B74 :  Skid- 
daw,  Oct.,  1871 ;  Wildfln,  Oct.  1874  :  Btuiahsa, 
Mar,  1863 ;  Yiolat,  Hbt.  1863  ;  OIoirirQnn,  Mar. 
ISeS;  Praapero,  Sapt.,  1873.  Ths  ihsd  lijt  iieit 
w««k.— DlOKSl). 

[Ifiiee.]— Maldo'a  OiirTaa.-TUt  there  i*  no 
EogUih  tiBDiUtlOD  al  Dr.  Fnni  Melde'i  book  on 
Compound  TIbratioa  DugramB,  i>  much  to  bo 
renntted.  The  titia  It  "Die  Lebie  Ton  deo 
SchviDgaugBcnrreii/'  &o.,  and  the  puhtiiher, 
JohuD  Amhroaiiu  Baith,  ot  Leipzig,  1801.  Tho 
illiubatioDB  are  io  a  ■aparate  pamphlet  ot  11  pUtoi, 
the  fint  four  ot  which  ooiulet  of  elemental  dia- 
grami,  and  illDiliatioDS  of  the  eu'lier  methods 
naed  to  awertaln  and  indicate  acou*tio  Tibrations. 
Tha  net  ibov  initiftl  flguiei  of  the  ratio*  and 
phawi  of  ordinary  barmonie  interrala  from  1  ;  1  to 
1 : 1.  al  followi  i—Platn  6,  Vibnitioni  at  »■  ansia 
of  ib" ;  Flat*  6,  Vibration*  at  an  angle  of  90° 
(Iiiiwjoni) ;  Plate  7,  Faiallal  Tibratioaa ;  Plate  S, 
Loirer  fundamantal  TectUiDe«r,  and  the  other  el- 
liptical ;  Plate  9,  Highar  fundamantal  elliptioal 
and  lower  one  rectjlinear ;  Plata  10,  Ab  plate  B, 
but  the  amplitude  ot  the  lower  fundamental  much 
natiletad;  and  Plata  II,  Both  nbrntioni  donblj 
and  aqnaUj  elliptia.— WAamsaTOH  Teuuau. 

rip  173.]— Melting  Braaa -^DrlylnK  Pcnver. 
— The  luaal  briai-lomaea  ii  like  akatoh,  A  being  a 


(tently  enponited  to  diynaaa,  utd  weighed.    Cal- 
ODhUe  *i  follow*  :— 

Qoantitf 
«  <"NH.C1  ,^^  oMm.,^t^  '^^ 
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The  ^nantit;  found,  mnltiplied  b;  4,  equali  the 
)>er  cant,  ot  ammonia,  which,  on  raferauca  to  the 
following  table,  gtres  the  ouDca  liquor. 


chamber  01  furnaoe  15in.  b;  ISia.,  and,  tav,  30in. 
deep  to  the  flreban,  and  a  ipaee  under  that  for 
aabpit  ot  another  IBin.,  lay ;  B  ia  the  aib-hole, 
•aj,  Stt  by  2tt.  and  4ft.  derp;  C  ii  a  grating  to 
oa*ar  B.  and  which  allowi  air  to  freely  paaa  to  the 
Sn.  The  bar*  are  oartiad  on  two  wrooght-uoo 
bearer^  with  an  arch  on  the  mawnir,  aa  ihown, 
to  allow  of  tha  ban  being  takan  out  or  leplaoed. 
D  i(  tha  flue  to  the  ohimaey.  The  plan  you  pro- 
poae,  to  OM  the  chimney  fot  two  pnrpoiaa,  will  do 
■ol<nigai  you  have  a  damper  to  enable  the  fomaoa, 
when  at  work,  to  get  the  entire  puU  «t  Ut»  alaok. 
A  eaat-ima  oovet  ii  ahown  to  aloae  the  top  ot  tha 
furnace,  with  a  ring  to  lift  it  off  t^.  Bagarding 
the  power,  I  ebould,  U  the  atream  i*  cloia  to  jtm, 
put  up  a  float- wheal,  with  a  marabls  hatch  aoroia 
thsitraam.  Tbia  acti  al  followi: — One  and  of  a 
itout  awing-door,  aa  it  v 
and  ia  capable  ot  being  awung  acroaa 
obliqoaly.  Tha  wheal  being  equal  to  nau  u« 
width  ot  the  itream  when  the  iwing-hatch  ii 
acnni  the  itream  one  way,  the  water  does 
not  drive  the  wheel,  as  the  hatch  being  deeper, 
than  the  wheel,  the  witer  flowi  freely  nnder  it ; 
but  the  wheel  it»lt  stands  in  comparatiTa  back 
water.  It  turiiad  tha  other  way  acrosa  the  water 
the  auiface  Sow  ot  the  water  tumi  tha  wheel.  It 
the  stream  ba  Tary  wide  a  different  plan  would  be 
iieceHOrr.  But!  ihould  oertalulr  prefer  this  plan 
ol  Batting  the  power  cloee  at  handfnstaadDf  cany- 
iug  it  100ft.  with  shaftinR  or  wire  rope.  There  is 
no  engineering  difficulty  in  the  matter,  to  that  you 
ought  not  to  meet  with  any  difflanlt/,— BnHJOHT. 
[45170.] — Batlmntton  of  Ammonia  in  Qmm 
Iiliiaor. — The  appanttos  represeoted  here  will  be 
■  Into  the  flaak  (A)  measure  25co,  of 
"     "  ■     'HI  attached  to 

a  the  beaker. 


d  br  a  pirot 
•  the  ibeai: 


2300 
2-700 
3220 
3-680 
4-140 
4600 
6-060 
S-S20 
5-080 
6-440 
6-900 


If 


13-30 
14-26 
U-72 


liquor,  connect  with  the  cork  (BJ  attached  to  the 
diioiida  of  calciam  tnbe,  hanging  into  the  beaker, 
which  may  ba  standard  orron^  acid;  the  lattei 


being  the  easier,  I  ihali  theretore  describe  that 
process.  Into  the  beaker  (C)  put  6cc.  ct  HCI 
with  a  little  water,  so  as  to  oovar  tha  and  of  the 
CaCJ,  (D)  tube;  lastly,  add  to  the  flask  SOtio.  of 
-  ~'-  loda,  13  Twkddal,  and  replace  the  cork 
•  ■ ^  '-     --r  fiing         ■ 


[45I7&.]— Poinltry.— Heat  the  house  by  a  method 
dioilar  to  that  employed  by  gardenera  for  their 

Ereenhonses.  Keep  tha  temperature  not  lowar  than 
)%  nor  OTW  60"  Fihr.— Bnwjj*. 
[46175.]— Poultry.— Tour  house  is  rather  imall; 
but  it  you  have  a  fair  height  with  it,  you  will  find 
ihe  following  a  good  plan — at  least,  I  hare  found  it 
JO.  Qet  from  Bippingille,  or  same  other  inch  firm, 
[he  imalleat  siia  panmn  stoTn  they  sell,  only  have 
^ha  oil  reservoir  deepened,  so  aa  to  contain  suiG- 
daut  quantity  of  oil  to  harn  (tor  a  madoiUDi)  aay, 
liiteen  houra.  Uae  petroleum,  or  other  mineral 
oil.  pliMMthe  stove  in  one  oomer  of  thehouM,  and 
!ight  it  at  roosting* time.  It  ia  nscooary  to  have 
rentilatjou  over  the  door.  You  wilt  fiud  that  the 
lowliwillgraatly  ai^reciatethe  warmth  dnrinKcold 
weather,  and  that  the  atore  will  have  tha  effect  of 
lUmnlatug  laying.  The  cost  ut  oil  may  bs  act 
lown  at  from  Id.  to  |d.  per  hour.— Devossuibe 

its  176.1 —Bo  Her  for  Iiannoh.— It  ia  a  very 
Icult  thiDglo  adviaeyou.  Aimall  boilerworkinK 
ia  salt  water  reqniroe  Tery  apeciol  doiigning,  or, 
looner  or  later,  it  would  come  to  piet.  My  own 
ihoico  wnold  lie  between  a  "  Coohrona  "  or 
"  KiDg"  boiler.  But,  looking  atone  or  tiro  points 
}t  great  importanoa — viz.,  tha  removal  ot  scale, 
&c,  I  thoald  prefer  the  former.  They  moke  a 
ipeoial  clauot  boiler,  with  a  faoed  jointat  the  top 
Df  the  ahell,  ao  that  by  lifting  this  c!S.  the  whole 
Dt  the  tubes  can  be  got  at,  as  the  opening  is  the 
Full  sise  ot  the  interior  ot  the  boiler.  Thit,  in  oon- 
janotion  with  the  way  the  tubes  are  set,  would 
[uaka  tha  clesniDg  of  tha  tubes  and  plates  easy 
snougb.    The  fiunooe  crown  would  need  arrange- 


ooold  not  b«  uaad  to 
■vary  put,  an  ~ 
too.    Whilst 


BrelooT. 


Fomaanthaw 

that  go«a  on.  and  hy  takisf  oS  the  to, 
at  both  Oreboz  crown  anj  aidoa  ai 
un  ba  well  and  casUy  cleaned.  Ai  to 
boiler,  I  should  advise  a.  firegrate^  aay, 
ihall  of  boiler  2Sin.  dinm.,  and  height  j 
the  closa,  whether  Cofllunita  or  Daw-Pi 
my  further  intoimatiou  or  sizai  1  wo 
rou  dedda  on  either  of  the  types  I  nii 
boiler  would  ooat  ahoat  the  some  ^'os, 
[ could TecoDunend,  withooreinniuw,! 
Bat  salt  water  is  very  bad  for  any  cua 
generator.  Don't  fornt  that  if  you  sUoi 
M  attain  a  deneity  of  more  than  a  gin 
tha  ealinomater,  you  are  running  a  pa 
matter  what  form  of  boiler  be  UMd.-n9r 
[45183.]— HMtttnr  Bteam  liaaneh 
ba. — Such  has  bean  dona,  ondttaedift 
but  slight  to  adapt  it  to  an  oidluiij  bdk 
the  usual  horiiontal  retoxn  tube  ons. 
uecessary  ia  that  arrangement!  be  a 
■apply  of  aaperhestcd  steam,  and  tliittl 
illoira  a  form  of  ejector  to  bs  so  llied  tL 
icperhaated  iteom,  canTing  with  it  tlie 
■pray,  maybe  delivered  into  Iho  futasca. 
st  flrebaca  a  aeries  of  inclined  fliwlsT 
requisite,  and  the  atbpit  closed  by  s  do 
~ '*  ia  admitted  and  regulated  thtougbtl 
.A —  ■a..^  jjig  mit  drawbsik  ii 
Luiuk  uB  nuuHft  aupiuy  of  steam  from 
pendent  eoarca  at  storliag,  or  that  ita 
up  hy  DUkinc  a  fire  on  the  flnelsf  i 
there  ore  a  few  pounda  of  steam  in  I 
when,  it  carefully  uaad,  there  would  la 
diffianlty,  aa  tha  preaiure  would  quickly 
[he  <hI  and  ateam  were  turned  on.  1 
■team  and  oil  spray  sliikes  on  thf  flew 
where  it  takes  Are  and  burns  with  a  • 
fiame— so  mnoh  ao.  that  I  hare  >aaa  (t 
tongues  of  flaioei  just  appjariog  in  that 
Ida  return  tube  boiler.  Plenty  of  ncb 
in  the  firehoi,  and  hence  the  takisg  ml 
bars  and  ubing  slabs  on  the  bottom  oFtt 
tube.  Oae  of  the  moat  anoessatul  iul 
have  on  record  is  (hat  of  the  bitilei  fiUa 
waa  originally  Lord  Alfred  Fsnet'^  P^ 

Kuiag  into  the  hands  ot  the  Uovenuw 
iler  was  fitted,  to  burn  liquid  IseL  1<7, 1 
Olrick.  and.  having  hod  the  oppoituiiit 
rouebly  testing  the  system  in  work,  I  ess 
so  tor,  the  system  wQibd  wall,  the  o^' 
being  the  getting   np   ateam   at  itltBi 

[4.il86.]— VKlTB-oheat  atPamp<-ti 
pleased  to  give  vcn  an  opinion ;  bat  ishi 
sketch  of  thevUTa-box,  I  shtrald  notEki 
a  statement,  ae  the  opinion  I  have  hn 
your  deacriptlon  might  be  entinlynsdili 
ing  a  sketch.  But  it  yon  like  to  lonnn 
I  would  then  try  to  help  you.— Smiwo 

[451S7.]-StMm  BoUor.-Aa  to  tta 
tion,  the  only  way  of  dealing  withtWa 
anti-incruitalor  fluid,  and  ao  pisrat  i 
forming  on  the  plate.  Tlui  wonld  Itai  t 
'  iwn  aa  soft  mud,  which  yoo  wcoid  Ub 


loaleormnd.  1 


«re  is  cue  matter  wUA  I X 


daUT.    

wnrfc  a  low  SrbtbpUc»d 
•Onrai  to  toliter  Omt-qi 


un  ue  flaik  and 
1  of  u  how,  ■)  |l 


meet  to  enable  ana  to  thoroughly  clean  it,  and  thia 
eonld  be  done  by  three  mon-holea  properly  ar- 
nnged-^40  that  the  whole  ot  the  furnace  and  fire- 


■team,  aa  hecallait,  from  near  one  oFlkia 
Thia  ia  either  a  defeet  intbeiioo,  n,K 
possibly  a  crock.  In  either  csii,  I  ■" 
itroogly  advise  him  to  call  in  a  tboinM 
tent    tKiiler-maker    and     aacertoii  ■w 


is  nothinitthat  I  regard  with  to  msAiW 
^pparenlVy  trifling  leaks,  mUa  ^Q 
From  a  known  cause,  anoh  oa  a  baAT*"** 
the  manhole  or  mudhole  :  thai  we  IBM** 
matter,  and  should  loaa  no  thna  ^? 
rights.  It  a  weep  in  the  pUtea  the«»>' 
there  mnat  be  either  a.  cmck  v  A.  A* ' 
lerioua  nature.  Take  my  advicK***! 
to  at  ones.    II  may  be  but  IrifUnflS- 

.t.    Your  laat  qoeitionl  fail  to ? 

foumean"ia  it  neoeasary  to  —  * 
jauge  f  "  or  what  am  I  to  undei  ^ 
raCDum  ?  "— SmruoHT, 

[15193.] —  Berthoo'a  Methoc^"-' 

Bysplecea.  —  If   "Kovice"   w^^ 

vldreas,  1  shall  bsglad  to  giveloK.'^ 

ue  of  the  Beithon  Tljnamn— -  ■~" 

I,  rather  Duxtled  at  first,  bo^ '      ^■ 

ilaln  it  irlth  a  few  [iiiiantoi — 


DTcoasB  joenuno  amd  wo«i»  orBOEnraBi  ife.  see. 


t41 


*  pnliaiiiMT  n^eri- 

ufpanoj  on  &  ihaet  of  wUW 
Bh^  Ubis:  doM  heM»  Uu 
lolded  two-foot  rola,  to  h  to 
Une*,  on  top  o(  ca1«  hold  Ua 

witlk  his  efe  aiftht  Inehet  np 
.   look   for   f-    ■■-" '— 

J  Ml  rye  t, 

■n  of  ths  I 

th  a  flnelj. 

lair  nf  compuMi,  or  (if  ha  hu 
111  Djoamometar.  I  htTO  jut 
lU  wn,  and  tha  Imua  of^tha 
id  2-IOOth(of  an  tni£,  while  a 
s  itTiinch,  conwqusntlj  tha  a.p. 
)  en  one  foot,  wbleh  irould  of 
or  ti!et,  230  on  fl*e  feat,  and  lo 
iful  testJDgi  ha  muitnmnnbeT 
once  trom  ths  tat-objaot  to  Iha 
G  will  find  batireen  tha  flaldlaBi 
.0  the  end  ol  the  eyapieoa  Itaalf . 
uny  e.p.'s  and  then  sheokod  the 


.d  N.W.  EnKlnea  and  8hed>. 
an  onl;  infoTDi  "  Diomfd  "  that 
a  small  Bloomer  stationed  at 
moth  u  another  uuall  Bloomer, 
eil"  (■avo  Kestrel  himaalt  only 
S')-,  a  lift,  cooplad  Banubottom. 
a  n  Riiatake  foi  Penrith  Beacon, 
icedfiit  "  atationeil  at  Crewe. — 


a.—To  "FoB- 
itl  Velocipede  are  at  Loniight 
1  very  low  week*  ago.     Dwarf, 

ire,  but  am  not  Bare. — DidKbd, 

rlo  Bella. — Gorman  eilToc  i*  the 
electric  contaata.  However,  it  ii 
c  or  copper,  and  hard  carbon  i« 
intact)  iho^Ud  ba  kept  clean  and 

rlo  Bella. — Cannot  raoommand 


rrent  ia  Died  In  damp  atmoaphera 
i>  not  entirelr  reliable.  |tn.  of 
g.,  coating  aliout  fld.  per  inch, 
r  a  pair  of  contact!,  it  would  be 
t  to  uie  it. — B.  T.  Lbwib. 
ornate  Batterlea. — If  aereral 
^ted  together  in  one  renal  nf  lo- 
lOukl  be  improted ;  bnteren  then 
1  one  coll  of  a  battery,  not  aereial 
inppose.  A  largeTeiael  diTidad 
lis  might  ba  uaed  a*  a  battery, 
ntage  in  power  oral  an  eqiil 
e  cells.— EDWnr. 
ornate  Batteries.  —  Ths  lose 
■r  the  battarie*  Were  airaand. 
in  a  and  zino  conplaa  eanlMim< 
argo  ronnd  jar,  it  Mch  1*  an- 
il puallined  paw,  whloh  BOM 
of  the  jar,  and  when  arrangaa  for 
have  nearly  the  same  effect  as  if 

J.  SUXCUFFB. 

1  Circular  Saw, — Varr'mnch 
length  of  the  operator  as  to  tha 
out.  But  with  leot-pover  only, 
much  aa  1  ibonld  oars  to  tn, 
feed  2in,  might  beeut.  lahoBld 
uff,  a  saw  61o.  disoMter,  whfdi 
lat]!e.  Smaller  than  that  wonld 
knees  ot  bench,  top  and  riaa  of 
■aw  would  mn  through  deal  or 
But  a  circular  aaw,  evta  of  amall 
of  power  to  drive  it.  II  I  was 
:h  a  machine  I  should  follow  oo 
bad  made  some  jean  ago.  The 
diam.,  and  weighad  abont  SOIb. ; 
lin.  diun.  Hbe  stood  on  east- 
ample  strength;  bnt,^ta  aava 
be  ujnd,  though  not  eo  firm. 
is  made  by  a  ooontry  firm  at  a 
I  if  you  adTertisa  your  addraaa  I 
lostcard  drawing  their  attaatlon 

SonllBht,"— Ton  might  com> 
mt  engine  in  two  ways.  (1)  By 
indem  angioe ;  that  is,  taking  off 
der.  and,  in  its  place  on  the 
3n  Uie  new  low-pressnn  one,  and 
le  present  cvlinder  on  th 

mine  right  throngh.  This 

er  the  coooectins-rod  and  othi 
enough  to  atsnd  the  iacraaie  of 
iv  low-preemre  engine  plaoad  at 
cisting  one,  which  would  mean 
ft.  And  (3)  if  theadditienofthe 
an  (1}  would  interfere  with  any 
lents.  The  first  is  the  simplest 
>  to  nzea,  in  the  absence  of  any 


nasantons. 

thaoratlaal  tmtdl .. 

itroke;  woold  h«  bast  v 

aplad  to  tha  orosBhaM 
_jt  forgot  that  tbs  ooodensed  wslw  in  tba  oon- 
jenter-pipei  mast  flow  into  the  pump  1^  gravitr- 
I'ou  woDld  decidedly  gun  powei  to  a  oonsiderable 
axtend  by  compoandiDg  ute  an^no,  aad  if  the 
tioiler  draft  is  at  all  as  it  should  be  jaa  wonM  not 
need  a  blower  at  wo  A  whan  ths  Bieina  la  running, 
u  there  would  be  lass  staam  wsi  in  the  hidi- 
prsaaure  cylinder.  I  should  not  alter  the  propeUsr 
if  ths  present  one  drives  the  boat  all  light.  It 
yon  want  any  furthn  infonnatioD,  will  be  pleased 
to  give  eome,  or  any  detalla  of  the  arrangement  to 
carry  the  higb-pressoieoylinder  and  vatve-goar. — 
StmuoRT. 

[43208.]— Harmonlam  Qnerlea.- Thli  query 
is  almost  incomprehensible,  therefore  the  querist 
son  hardly  expect  a  definite  reply.  What  does  he 
mean  by  nying  his  inatrnment  la  irrepresaible  ? 
Q-eneraltj  apeaking,  theforteitops  on  harmonioms 
ore  entinly  uselels,  and  all  that  can  be  said  in 
favour  of  them  ia  that  Ihey  may  paitlj  help  to 
aatisfy  those  parsons  who  are  extreme  loven  of  a 
diiplay  of  slop-knobs.  In  the  Trayser  hai- 
moniumi  the  forte  stops  are  of  some  use,  as  they 
are  actuated  on  adifferent  principle  to  most  har- 
mtmianu.  The  querist  asks  how  pedals  eie 
attached  to  harmoniumt?  Now,  there  ore  variooa 
waja  and  methods  of  attocbiag  pedals.  Some 
people  like  to  have  tbem  merely  attachad  to  the 
key>,  while  others  prefer  a  separate  pedal  organ. 
Aa  I  am  now  actively  engaged  mflndiog  out  a  plan, 
which  1  have  tvery  hope  o(  being  luccesatul  in,  of 
attaching  pedals  to  harmoniums  and  American 
orgaua,  1  hope  the  qneriat  will  retain  bia  patianos 
'-  r  a  week  or  twn,  when  I  shall  no  doubt  be  able 

furnish  him  wiUi  all  the  neeessaiy  information 

— itiug  my  plan  of  operation.  Thne ' — 


•^i 


cursor."  TioM,  7S3,  la  ■  Tfl.  Sin.  rinsls  "  I>«dy 
ot  the  Lake"  eloaa.  Waterioe,  748;  Zjim,  418; 
Lonsdale,  840  are  oonplsd  soginss,  bat  I  uq  not 
know  their  oUts.  Snltan,  977,  Is  a  Bloomet,  with 
6ft.  Sin.  driving- wheds.  North  Waatsm,  1133: 
and  Fattardala,  1181,  are  oonplad  eoricMS.  1133 
i*a"PiMaieoi;"  aadSSlaSh;  6m.Bamsbattea. 
Latoma,  937  ;  and  Travithick,  461,  ore  eft  Sin.  out- 
lide-cylindtt  engines.  Sansparisl,  832.  ii  a  7(Lfiin. 
aingle  "  Lmdy  of  the  Lake  "  elaas.—FoBTtnti- 

[46315.1-L.  dtN.W.B.BBKlnea.-Pattardala. 
381,  and  North  Western,  1133,  are  6rt«n.aoapled 
Bamsbottoms.  Prospero,  414,  Violet,  763,  Water- 
loo, 74S.  and  ZyBla,  118,  are  6ft.  ooupled  Bams- 
bottoms. Lonulale  was  840  and  Sultan  977  :  both 
ifere  Gtt  6in.  single  engines.  Sultan,  I  thmk,  is 
gtill  running  from  Button  to  Watford.  Latona, 
327(and  TravltUck,  493,  if  still  running,  are  little 
engines,  with  outside  cylindsrs  and  at.  alngla 
•Inving-wheela.  "  F^rtnna "  ia  in  Wior  about 
Oyctops,  805.  She  is  a  6ft.  oonplad  Bomsbottom. 
as  "  Diomed  "  said.  This  I  can  vouch  for,  as  I 
liave  ottan  travelled  behind  her.  She  used  to  ba 
etatloned  at  Shrewsbury,  hat,  I  think,  ia  now  up 
Preston  way,  unlees  ahe  has  gone  hack  to  Shrem- 
bury  lately.— Wtldfixx. 

[463IC.}-Mod«l  Staanx-Bnalne.— The  mqh 
ia  that  the  ateam^paisage  hai  broken  into  the 
cibaust,  and  hence  the  steam  naturall][  takes  the 
ilireetion  of  least  resistauoe  by  eeoaping  there. 
Vuur  best  way  is  to  get  the  cylinder  off,  and  ax- 
imine  it  to  find  ths  exact  place,  when  very  poaaiblr 
It  could  be  plugged  with  a  pieoe  of  brasa  sweated 
in  with  Bolder.  If  you  ware  living  near  me,  I 
iTOnld  put  it  to  rights  for  yon  in  a  short  time. — 


methods  auggssted  in  £aek  volumes,  but  .  . 

■gaged  in  will  enable  anyone,  who  Is  at  all 


\^I 


bed^ 


it  alteration  or  disamn^ment 
air  instruments,  and  which  can 


.    The 


latter  portion  o(  the  query  I  leave  to  those  who 
are  more  eiperienged  than  myself  to  aniwai. — Q. 
Fbtkb,  Swansea. 

[45310,1— Drea  slag;  or  BaBHlnr  Older  or 
Perry.- We  refine  cider  in  Cornwall  by  simply 
allowing  the  sweet  cider  to  ferment  in  an  open 
vessel,  or  in  a  cask  with  the  bung  left  out,  until  all 
turbidity  hai  anbsided.  Then  we  drain  It  off  into 
a  clean  cask,  or  one  that  has  held  wine  or  sprits, 
and,  in  a  day  or  ao,  hung  the  caak  up  tiaht.  If  the 
^eristo  M  bottled  to  keep  for  several  years,  it  Is 
best  to  put  a  little  irine  or  some  brandy  with  it. 
Qood  old  aider  ia  nearly  equsl  to  wine.- Eawik. 


[45218.]-Xi.  and  K.  W.  SnsIiLea.- Habel,  619, 
[ind  Braadalbane,  789,  were  built  either  October  or 
;4avember  last  year  ;  I  am  not  sure  which  month. 
I'rossrplne,  8T  r,  June,  1877. — Foxtthu. 

[46218.]— L.  A  H.  W.  SiiKlnea.- Uabel,  April, 
1880  ;  Bredalbane,  some  time  in  1380  ;  Frosenrine, 
June,  1877;  The  Auditor,  August,  1878.  The 
teuder-brakea  are  only  worked  by  hood,  not  bj 
|iower.— DioxED. 


OKANSWEBED    QUEBIES. 


^'  Lockstitcb ''  baa  a 


.    V«rai'looett«,p.&M. 


I  4tS17.    Tboioson's 


those  desoribed  in  baok  nnmb^  ot  this 

journal.  All  neoassarj  Is  to  get  a  steady  supply  ot 
air  at  a  low  pressure,  and  pass  same  through  a 
OBibnietting  arrangeinent,  which,  by  axpoaiug  a 
lotgB  aarfaoe  to  ths  air,  causss  it  to  beoome  satu- 
rated with  the  vapour,  and  bsnce  enables  it  to  give 
light  when  homed.  No  purifyiag  apparatus  ia 
then  needed.  By  rsferenoe  to  the  pages  of  the 
"E.  M."  yon  will  And  ssverol  plaus  thst  might 
suit  you.— Smruoai. 

[4S313.]— SeetHo  Xator  fbr  Fnnkah.- Yon 
could  drive  a  punkah  by  oonneotiag  a  oord  from  It 
'1  a  oronk  driven  by  an  elsctro-motoi  ot  suSaient 
Dwer,  or  else  by  a  Urge  electro-magnet  acting  on 
_  l«ver  umatnre,  to  wnloh  one  end  ot  a  oord  was 
faatmsd,  ths  other  end  of  the  oord  being  tied  to 
ths  pnnkah.  The  battery  wonld  have  to  be  soms 
*  rm  ot  Daniell't,  In  orda  to  ba  eonstant  and  able 
„  do  duty  tor  a  week  or  more  without  rediaiglag. 
The  qnsstion  of  rxpsnte  could  only  bs  known  ^ 
•xpertment.  lliere  have  been  ssvarnl  eloAwon 
punkahs  made,  both  with  weight*  and  springs;  but 
an  eleotrio  engine  ha>  greatly  tha  advantage  over 
clockwork,  aa  two  7in.  Hansen  batterie*  oan  do 
as  much  m  0  or  10  hours  as  a  weight  ot  4owt 
falling  sort,  and  a  clockwork  machtns  of  this 
takes  winding  up,  and  is  also  expentivs.— 


[4521S.1— I<.'*K.W.  En«4MS.— Peel,  127,  laa 
7ftSln.a!ngleBunBbottom;Prasparo,414,  Violet, 
703,    WateriOO,  748,   Zyeia,  418,    and  Banspareil, 


DgleBunabottom;  Prasparo,  414,  Violet, 
_  artOO,  748.  Zyeia,  418,  and  Banspareil, 
ore  Stt.  osuplsd  Bsmsbottom*.  Lonsdale, 
.  Latona.  027.  and  Trarithick,  492.  are  6tt. 
singles  outside  cylinders ;  Saltan  vras  a  "Bloomer." 
S7r  but  I  think  It  has  been  "  Hirapped.  North- 
western, 1133,  and  Fatterdale,  381,  are  Sft.  Bin. 
coupled  Bamsbottoms.- Dioiceo. 

[4aZlB.]— J..  Mid  H.  W.  BaKfnes.- 1  have  not 
hsaid  of  "  Uaoedon  "  belora :  there  is  a  Mastodon, 
470,  one  ot  Webb's  Bft.  oonpbd  engines.  Feel,  127, 

iaa7tWn.  ahigle  "Lady  ot  the  Lake"oUaa,  ■t\B»iXU[AOT*a»i»«A.«a!nmQ^ 
beliere,  bnt  am  not  sore.  Proip«Ki,4l4,lifc"Pi«-\(AVuil\DVa\rt^<A^»!w«. 


-iWtr.  Coulg8e(!lioiiB,PncUa'a,a». 

1*047.  Iran  FvundtT,  830. 

Men.  NatiuaIiatB'I>i«i]n.e30. 

**m.  (i,  W.  BoglaH,  es). 


MSU.    Indo^on  Ciiil  Femlurity, « 


, Machine,  10). 

case  Btinds,  100. 

MWO.    Miibmil  EnglDea.  100. 


]I*rhisc-Iak  tor  Z-lnen,  Cotton,  eto. — Bsd 


ly  be  produced  by  dissolving  I  part  of 

iloride  (platinum  tetrachloride ;  tormeily 

named  *'  Bichlorida  ol  platinum,"  commonly  used 


,datialochk 


am  a  reagent}  in  G  part  ot  water,  and  to  write  with 
this  solution  upon  the  fabrics  wbjcbmnit  have  been 
previoualy  aliwi  with  a  thfn  aolution  of  gelatin  or 
doitria,  then  dried  and  ironed.  After  the  writing 
hsa  become  dry  a  dilute  solution  of  iodids  of  po- 
tasnum  is  brushed  over  the  marks.    Fuiple  mark* 


oarbonete  of  sodlam,  and  10  pafte  ot  gum-aiabio  in 
JO  parts  ol  water,  drying  and  ironing.  It  ia  then 
marked  with  a  solution  of  I  part  ot  platinio  chloride 
in  Ifi  parts  of  water,  and  when  completely  diT,  the 
written  marka  are  carefully  and  exactly  timced  over 
with  a  goose-umll  «ii  ^4J^n^  Va*  w 
B»iXU  tAonAto»«iS.*a!n: J.\™k. 


AV^ 


■RQueB'KnBtnni  tan  woild  on 


OnESIES. 

ItSUn.]— Anavlty.— Tixn  uy  eormponrlait 
liw  with  an  uuwiT  to  Uic  (alluwlng  qmtiDii. 
~ 1  (or  i.t  11.A.  .nd  ir   "  " 

...     If 


In    Flreboxfla  of 


. r B..W      Tubl 

ZocoiiioUTaa.~l'uutd  uij 

UXfei  iraco  ■•  Ul  tha  vuiu  ol  „    _ 

uf  cDsinii  u(  th«  iiiuUitubulu  rUu  !  WuuUl  il  Uc  pvoi 
Ll(  io  keep  up  ■  cirvulmiijii  »  u  U  pnv«nC    ' 
■cUliDC  uid  nking  !-  Ijko. 
t-lNhl,)— Iiullanib>er    Hose    and   Steam. - 


JT  tluvepJr,bot-iipiiLtleof 


Fouid  mdiajuhber 
fui  a  wucr-liltw  J-Toiiuio.  ' 

ruwl.)-i>lHtoiia  of  rast-Sunnlnfr  Bn^nes. 

M  to  Uiv  brn  lorm  vt  ipnniri.  He,  fur  piituniof  lul 
nuuisg  ugiiu*  wlvft  diitj  naur  lika  tr.ictiaa  aDfinu 

I4UH.V  Sail  war  Paaaeaser  Carriage. —Will 

«i]r  luultT  gbluio  Lf  siviuit  duut'U-ioucii  iLviuli  of  ILi 

liiUi  clitmetcr  of   wlmrlBi  iL-Dgth    i^   vhevt-biue,  uil 
dktBoae  from  «Dtn\jfajd«  tj  nn4wrji^ii.  of  ffmuo  I- 
IUtt5.  ]  -  Portable   Ozraen    QaB-holder.- 1 


...  — .-  ,.,^-^_  .o  iiuke  thB  bAtterj,  vitu  Ull 

mctnul  vt  Kiuitjfiag   It   bj  d  ilyuutiu  miwlimv.     Tbi 

SabDUc*.  ID  thFir  pciwpmps.  ut  Iliit  irticn  llii:  lamp  i< 
uUy  cbii^'d  it  viU  liKlit  up  m.DuO  ku  jvli.    Id  ^i> 


[UH7.I— BisolphitB    of   Ldme.-Ts    "Cnia 

l4ut«  of  1  mt  il  nuda  by  pokBinir  a  iiurvrjl  uf  aiiliihimua 
aad  iata  a  iKMuliua  or  •Ukid  lini',     ' 
Mid  il  pnxliued  hf  heating  uil  u(  vitciol  and  i 
a  «Eouirbt<iiiD   roKvcl-     A    folltr  iLncnptii 

hvatvd  '  and  what  prjTnjua  ii  made  lor  c^iptjiii^ 


tbe   zrlote  T 

uf  ilaktd  iiD 
ttdlbaJTcoiui 


Dabk  a 


idiluted  I 


Id  be  ibi 


EUtlil 


cfcund. 

isas; 


-^  l.hul 


Kaglo-LAntem    Elidea.— Vantcd,  i 

*  m  vLich  fLim  a  coold  be  ^ft«daotbi 
:d  btiaf  tillibiLtdj  anulLci  mtght  be  b^ 


!    Imaj* 


r    Corroded   Bteal   Oma- 

kUfI     Uuioi'ijied    Ut     GDE     llwl 

r   h*J  -vld-nd  together  by  a 


—  SprlBV     Cloekwork.— Will  • 


■j-s-Ji.  a 


',  fi  W  li 


Ucaibr  'J 


i  vLiL^  tH  hain-TUT  >•  And  nth  a  Ij  D. 
u3-~  lui  la-r  oiiea  m^  i\  b.a*i  pw  teami,  the 
bfrci  laiAD^  ^ci  nrolu^ioA  ptr  n^'isiii-.  aad  la  not 
nvnlar.  >□]  I  ban  ai  tfutr  neuia  of  lenlatlnf  tbf 
bBmbn-irfbkintbaDbr  Uanm^  tb*  laagta'ot  lOofca  ol 
aaccvT.    la  tliBiC  uir  bc.~ 


inlqi 


d.J.U. 


:udai.i'8pa«d  of  Boat  Badne.-'WiJ  ••  fion- 
Ogat ''  ab>nt  mt  br  aii-«iEuii(r  Uu  (i>ju*'iiig  :-At  niul 
^■cd  ToaU  aa  vguu  uf  31b.  cruke  and  lim.  di>£i(lci, 
wilbbLJlB  Ift.ttiD  bf  Uia-diuiWrr,  dnvtaboat  l£fl. 
knr.  If^.  beam,  aid  m.  dnoftil  :    RiQa  pnusn  il 


appcanaw,  uIbh  aomg  on  ttae  nurkot  I     Thej  oatl 
L&am  Iii^  vaM.-UaB  Wiiuiau  to  Luaa. 

lM»4.1-Oraaii.— To  Ua,  Quhck.-I  beg  to  think 
Hr.  Dmaei  »oc  hU  tepifta  mr  qai —     • -^ ■*-- 

■Mud  (to  an^ngoiDont.  bb£  will  bs 
DLVQ-aiirr  toliavfi  tha  pneumatic  brl 
bj  ^in  I  nBd  whelhui  the*  i-huuld 
throdphout,  or  btoniue  gradually  an 
■tiaU  be  elud  of  a  hint  oi  to  hu*  mchwlndcbuta 
Doniwcted  iilth  Ibo  ksn  I-  C.  W.  fi. 
1<S2SS.1— African  LangnaaeB.— Can  dnj 

beginning  of  Afriua   vordi  uro  pruDDDDCti! 

woidi  aa  "Mbu"  and  ■■  Mpi..pw»"-iay U. 

igliiji  (ouidx  I    1  vast  to  knuw  if  the 

lUtcd 


DivtcoooT  boa  lu 
c  uwiog  to  Iha  ptitun  diebiry,  miu-li  lu 
bnlLh  and  iln^iBlIi     I  bh.,uld  like  to 

E anally  benr^leial  to  leduco  pci-pla  «'bo  are 
curpulcDt.-J.  a. 
[W«UT.]-I.oiengea,-I  nut  to  knmr  hi 


Afhiae 


H6S38.]— Kaiainr  Boiler  PreaBure.-ThaoVa 
"Biinli|ilt"  for  hii  kind  noliea  trf  my  query  (MWl, 
imj.  Would  he,  "  TuUl-Kain,''  Mr.  Wuud,  umny 
jDOr  able  aDginniBg  onrHpimdiotH.  bo  kind  enouBh 

bailer  to  be  qnite  fetn>itg  Etunurh  taitand  tbo  increaord 
praHure,  1  am  annioua  to  know  vhat  per  cent  I  akould 
gain  by  laiiing  Ike  pmaure  innn  Sulb.  to  eolb..  and 
when  the  poiatofj^ot-off  would  be,  and  tho  rulijin  ptaui 


obliged  If  he  1 

'aoapeS.    Alao.if  hariunlals  ai-a  calculate 
way  I-E.  P.  A.,  Horologlet, 

[4E!4n.l  —  BaaiDB  and  Olrdera.— 
■■M.I.C.E."  nod  "J,  H,"  for  the  iniorni 
KcaTed  from  ihmn  through  IliiJi  papor  on  tJi 


.ally 


.uiih  a 


I  ihaiildaL 


ua  for  ill  praetieii 


tko  load  la  applied  to  the  wntroof  (Iwo,  111  lup- 

r ft  U  e  beauia  ui  be  Ukik.  udo  ud  Uia  Up  of  tha  other, 

und  [11  whcD  Iha  baanu  ai  e  itiapped  ti«olher  and  cuule 
u  if  tbn  were  odb  Kdid  beajn.  Alan,  uuld  tJiey  give  me 
■  •  fjr  flndtng  lh«  breakiEg  itnin  of  the  gitdcn 


_  id  en  the  centre  I  In  tlie  wieugbt^run  girder  then 
will  ba  two  webainaach,  but  in  tk^  caal-iion  one  a  tbtrc 
will  be  only  one  WEb  cajit  auli^I  Wklli  Ibc  tvoflangea.— 

I4ten.]  -window     Fernery.  -  Will    lomeooc 
kindly  irita  dincIiaoB  for  lyanainic  by  Raa  a  window 

■— ■----—  ^-~—  —     ind  full  bright  uf  window- 

with  guld.fldi  ;  a  moiit 


TuTf  about  Bft.  by  U^  oil 


[iS3U.l^~Small    Dymuna-Kachlae.-Will  Ur. 

EanXia  Kcanf*ty.  or  any  other  uf   "  DUIT."   nuswiT^ 

in  "amt"  of  Aynl  P.  1BM0.  if  eoiatrartcd 
B  aae  ^ven  in  thil  lelK  r,  geuonta  a  cum'til  «t 

■trtmgth  to  light  a  Swaa  lamp  E  Auil,  if  eu, 
lid  be  (he  number  uf  nrulution*  por  minute  '— 

[tMUl-Blectro-XetAlliu'n 


.CSSi- 


irCT.— Will   aomo   kind 
:r  Or  aiitiao  iifaTtnwg 

Mum  aad  ejuudt  at  nliei.Uup^aijuuniorniisUx^ai-^ 


potoah  generated-    Would  it  be  eoi  or  % 
HoBouwicaL. 

[U3M.]-TeTttcal  Sawiuff  Xach: 
makeanaall  veitical  lawing  machine  I  l 
lathc-lied  wd  dtiitn  br  eonnertion  with 
4jin.  centre,  highest  apeed  about  TOO  i 


tliey  would  be  too  «oft  ta  witbit^nl    ' 
could  they  be  hardened  by  the  uhlitii 

[n   what     pioponioBi  I     Will     "  Sun:i 


Duldfavonrwi 


Antimony. — I 


l4Nifi.1-TIn  and  AntU 
ohWed  If  y™  or  any  brotht 

could  tell  me  the  beit  war  of  n 

1  hayp  melted  Kmo,  aod  I  find  tfai 


■lion  il.  What 
pioutuad  bn 


e  droM 


uthei 


^AfelAtaJ^fQ  Vould 

l«Mil.]-AntareB  Umelisbt  li 
LewiaW'iglit  kindly  gire  a  jihotcti  uf  CI 
limelight  jet,  nith  uny  impioTeDieDt  lie 
And,  win  be^ay  If  theoiilinaTT  aafety  jtt 
luthe  "Antaien"  jetl  If  aa.  buH  ;  I 
make  mj  builBni  aa  perfect  as  poaaible;  hci 

[MMT.I-GeolORy  of  North  of  Bi 


tt)  la  there  aoT  corrfipDifediTir  formation 
[si  What  ia  Iha  pievuilina  tack  in  the  Ft 
tiap  uf  Mme  kind  I  IS)  Which  ons  the  Iviai 
whun  ehalk  Ji  devi'luped  both  on  HpaBl> 
vidcs  i    A  brief  reply  to  theie  iiue nei  vi 

[(BMN.l-SpotB  on  Bpecnlnm.— Wi'il 


had  din 


aoirv  to 
h>:biiiiglid  ua  thcmimir, 
orlhe^luroI-J.  BvD.H. 
rfSBin.l-MItro  Wheel  Teeth -WlIJ 
pll  me  how  to  rut  the  t«lh  of  a  mltn  «r  t 
letal.aa  theyai«  taper  both  in  len^h  i 


alio,  whne  the  rtunrn  ud  maal  ihuuld  t' 

[lUSl.]— Uicro -FhotairraDhy.-A  ; 

direetioni  wanted,  chiedy  wilb  rtfennrr  lu 
diy  plilea  be  uaed  aattalactsniy,  and  la  innl 
—B.  W. 
[tJKisa.]— Plaster  of   Paris- lalknt 


vhieh  article*  made  i 
the  Datuie  of  auch  p 


[4Gaul-aaUar  Bollat.-IahallbeBi 
t  any  pubKjibiir  will  Icmdly  glte  me  the  p> 
ifdighC  of  the  Snider  bullet  for  100,300, 
lOD  yard*  nnge  J— B.  V.  8. 

HBSH.)— Boiler.  I^co.  Type.— What  i 


le  what  the  dul 


[«M«J- 


Wonld  T 


lb    HlHIt'K.— Yt 

uaa,uiMo.Ma.  Jnlyl. 
ckazped  i1^  and  how  X  oa 

— H,  c.  r. 

[4S2ST.l~BatterT  fbr  Bells.-To  /.B-l 
lucenge  jar.  ^  In  aakuiti  one  of  IbaK^»U^ 

WH  Bleeped  in  paiadin  t— B.  C.  V 

[4MS8.1— Teleecoplcal    ai 

To  ■■F.B.A.B."— CanapaiBllel 
with  every  eyepieoe  lo  ■  battny 

m»e«. 

What  fa 


itbebfllair"* 


ittnt!   A»d,'J«:'' 
piece,  li  aluP>^ 

lating  the  Held  Df  Tlew  of  a  ulmvf'.'i 
obtain  the  B.  A.  C,  AigelandH-nal  »  " 

cataloguQi  of  (tar<,  and  SlruTe'i  ""^V'.*, 
atan.  and  what  ii  (he  probable  oat  if  e""' 


ENsusH  lonsAino  am  wobcd  or  Kinnni  No.  tea. 


my  otbec  tnfonntdan  nlntlag  th«reta, 
traJian    I>030.    DriTer«— Waula 

■  coatran  vdtIh!-A  Fivi    Tuu' 

li  H,  W.   EDTiUBJI.— nanin;«ii. 

in.'HilitttoiLUMOi  tiw  foUuwIna  I- 
udoii,  Xjgur,  AJohnniAl,  CoidiDtftoa., 
IIi>t4pur,  (k^n^ral,  Onfliaiuid,  Vudil, 
■.  IWoniel,  Nupolnn.  Ltow,  H<», 
lin,  Cmdoo,  uil   Ooldilni^  —  fiU' 

□d  H.  W.  Enetnea— wm  aaia^ 
3dLr  elm  tbe  nmnliivn  ind  duimor 
\o.on.  BilaulMVa.  Biiieu,  Cburohlll. 
V'enioii,  Duke  o  i 


_..  .__  .     _. iutiuD  olnle  hu  ben  ligidly . 

p«nii4iiBtlr  Bxsd  at  right  «n|lM  t>>  UK  daOllutiML 
Kiia."  lanroitMtlu  cItdIb  la  looaa  on  k  acolcal  U  Vof, 
--'  —  ■- •---  "---tpii  »  ■•  to  nud  agTUlliK. 


aid  oa  be  Old*  fut  tbcctoa  •• 


ntn'H.  I'inbmil,  aiandi 
1,  l>t(HTi<:)i,  Si^uK.Sdu 
lKj«ph.  .ThutlB,     Thraiih, 


Fdll,  E 


^MttiHten 


cOEil  Blaatclnr,— 


Ldluil       B«[IwKy 


NottingLuni  from  01.  FwursL— E. 

tasBB  of  Hairdanlnv:— Oonld  loiai- 

(rum  vxpehduu  gjod  aad  prwitliKblb 
aiBK  giiQ-BfUl  uid  cut  Iroa  t  Br  ki 
-' imt  tsTjDT  on  iuqoliw.aad. 


iPneumatlo  Aotloii 
mod"  Diul  w^lMal  tor 
ibYie  uir  ninpla  iuiudui 


'Ui  itgrattjil  Umi  tbere* 


nt  tnm  Uu  tdonoopo,  Aal,  i 
lucu  od  U)  giwd  BMuic  1  nhoua  uie  to 
%  the  ciniB, » tbat  I  msT  atuibntc  ill  m 
I  th«  polar  axil  t—J.  P.  E. 

[MtTg.]— QaUlery     XKUksamant. ^ 

lUiBtJ  In  llbla  1  imipkir  Bi  men— M  men  at  caeh  ihlf  L 
>r  tn  ■hltU  Am  IIhhUdb  tbe  law  br  hVTliig  ttila 
omlMr  of  nea  withoat  a  certUcalod  maaatar  I  I  am 
n'ltesrtain  iriuUMrUicAetmfaiHthatltDuraUualClaim 
ire  aapluTed  In  a  i^oUlay  a  eertiBotad  maouu'  mn^  T 
[ept,or,do(altaIlDV  nf  to  men  at  faeli  ahlftT  ta 
art  Khifta.  M  men  In  a 
I  liabU  it 

[MWI.I— I«tll«.-I  han  a  taaMatha  Sila.  eeiAr 
iiwAolhad'atuekBiB.    I  wiah  to  ton  aaimer  roUe 

iidpld-gb>iu.  WauldiDmekia1reader^tlu"E.U. 


1  .'-a.  u.  s. 

-Ii  it  earn 
r  torcl  lini 


Joy  OurTea  — Wil!  ■ 
riewo    '  "    " 

3f  Fo_ 

I  fijwil' 


in  wbaC  UDifaatlul  anclu. 


nadn  kludlr  In- 
oau  for  a  kitrhr- 

iiuld  haTe,  with 


;    Card    Tray.  — Wonld  nj 


o  iDstina  at  an  uigla 
LOd  nuLke  angled  or 
sr  of  tha  batlain.    A 


iss 


i  p^^prr.  ami  It  la  than  fkjrotd  tliton^h 
rsrourid    Cistern  —  I   dedra  to 

.■idc,  1  pmiKM*  to  dm*  off  the  ntar 
m  ^pH  flited  with  metal  tan.  Par- 
Ill  infvnn  me  whether  theaa  iron  pipca 
>d  Id  the  brick  Jind  cvmant  aide  an  thM 
kaffe.    I  ihauld  bo  glad  tu  adopt  aaj 


m.    ItjuawnM 
ir  addiaia,  1  vould  VfiBe  yvu 


[>liad  to  aqUDiy 


w  lAtiytJu 


bacK  puppet  7 

[4sssi.]  —  "  Bmah  " 
Kaolttlie. — I  propoaa  to  d 
*'  Bnaih  "  drnnmo-elactnr  r 


Dynamo  -  Bleetrlo 
npT  mj  apare  houra  dnnng 
JIB  ID  QoannictJng  a  am&II 


-a.ailk 


irho  would  kindlr  Inform  m 
iwrmag  imuis;''!!)  I  pnipsM  tu  nuke  tii 
Hia,  diaiHNX.    What  iba  and  goanlitr.  o 
3r  aottoB  ooTsrad,  aliould  I  iHoiia  fur  abon 
gnata  ta  in  pruportioi 
and  qaaodtr  of  *Ii 


LikMch  would  Hiiatir  aiaut- 

t««i.l-OBlatlil«  Dry  PlatBi  -To  "Pimh 
Rici-ioi  ''-Uonio  tino  tgi,  I  think  It  wax  in  tha  earif 
pai(Ol  Vol.  XXX[.,  -'Fmem  Kenaa"  atated  that  ha 
hHltried  making  plitoa  br  pivpanaf  tlu ailnr bmnidc 
iluna,  and  Ifasi  addiur  it  to  Uwnlatlna,  aa  angganted  b* 
L:aptala  Alne);.  I  b^ve  bo  Mid  thit  tu  pUtea  ikk 
ileaaa  and  raind»  hot  that  hit  1oai*A  them  bMaiue  tba 
d*rk  room  iraa  not  qalie  lightlighc  I  ahould  ba  glad  ti 
know  11  be  (or  anr  one  ela.}  haa  trlM  tha  iiiiaa  BMthod 


ASSWSRB  TO  COKBESPOXSSHTS. 


HKITB  TO  OOBBHPOmnn. 
1.  WrftaODOaa  ta»aia»ftfmfar,iBA  ps)  diaw- 

n  tct  UliiitaMkMU  oa  Hpwatt  ptMM  M  papo,    1.  Pal 
!■■  la  aniriiai  and  A<B  a  Hi  an  tag  qnatiia  psl  tha 
MtltlN  ofthtaiuciaitovlikhthe 


K^' 


to  latten^  ivmm,  and  npliaa  la  mem 
oi,  and  It  la  not  lab  to  monpr  't  vUb  anaa- 
Hoaa  aoBa  ■■  an  iBdlaatad  abora,  vhlA  an  oalf  oflndl- 
'idoal  Intaraat.  aad  iriikh.  Ifnot  adnrtiaamaota  In  tham- 
-■ —   '  — •  • " •-'-•■  an.    The  "dlspcDnr  Sala 


Ju.  Bibcrti.— B.  Hendlej.- F.  Arga 

idCo,— W,  H,  Bullej-andCo.— CroHl 

PUiar  and  Co.— A.  Hntton.— J.  W.  Csi 


Son.— A.  Dnlien. 
Cre«ent.— B,  Du 
jectad.— Nlmrod  — Iliotognphi 


r.A.  (TandonelmentlonwIiatmMalitlaibTitToncaii 
eithar  oorer  it  with  Tamiah  of  Dolour  to  taate,  to  ba 
bought  at  aar  V»i  oHabop,  or  ooat  tba  piMita«&  mrta.\ 
Tfth  laoquR.    Appir  ihaiaoqiut  vtd«  ttia  utl-'-  '- 


i,  and  dont  go  ora  twlse  with  thebrnh,]— Aui- 

diu.  Sve  could  not  afford  ipaae  lor  It.]- ifiiw. 
tfiiun  aulphkle  prinaipaUr.  About  0  tu  10  hoiua. 
I    pp.   m.   asi.    Vol.    XXX.J-Iosoaunia.    (Haa 

lau'.     IVjor  qiicrtiuoB  »n  anawand  as  raaentljF  a« 

t.  111  p.  lU.}— Bi>Tnw(i.T..  [Yuu  aanld  wrain  the 
■a aa requiiHl,  taut  thvn hoir  wonld Ton  "calf"  the 


■otiVed  In  onr  baak  nnmben.  Two  of  tha  largKtIn' 
Lcalandi^'a  «aald  bo  aunotaot.  Itaad  tip  wbiit  baa 
b»B  aaid  la  back  TDlnniea.)- H.  BwaAna.  IVa  fear 
jou  ha*«  sot  gianad  tha  "  Apaitan  BMaK.*'  (1)  If 
TM  will  torn  to  ArtaL  andVir.  (Kol  HI*  aadsaa, 
p.  IH  and  p.  113),  7<>u  tUi  am  that  It  la  tba  niilmd 
diamatar  of  back  lena  that  la  IDba  eompaiad  wllfc  foaal 
langfli,  and  aottha  fidl  dlamatar  withoqt  ragaid  to 
what  porliin]  ti  udllaad.  U  ontr  part  li  at  aar  ttBc 
nacd.  It  li  of  eouiae  tha  lame  thing  aa  U  «•  bad  a  baak 
l«BtoI  raduead  alae.  By  Tarring  tha  dlatanaa  of  tba 
leniea  of  th>at>)eetlTe,  tha  uiillnd  diasatar  at  tha  back 
laaa  lataiied  also,  i.a.,  tha uarton.  (1!  laragardto 
tha  Abba  thaocr,  ran  onrioiA  tha  taet  Oiat  tha  giwlar 
aputuraot-lmiaegiion  atdaoUvii  la  aitlralr  ladapiadMt 
DfanrthaoiT  ot Ttitoa, and ttat Haai Miiiui Uatmad 
trani  ttae  dmnleat  lawa  of  feanalilgBl  optica.  U,  haw- 
em,  Toa  wM  to  mUaa  a  aispla  aaaa  ■bawiag  tha 
asl.taoaof  lUmlt  betwan  ths  ttaka  of  cganaaid 
minnte  oMaeta  ran  ihoald  nad  agala  Part  17.  (Ho. 
au,  p.  611]  and  aoiMiaa  thaldMtitr  of  tha  phmomBa 
of  aoand  and  UAt  In  lavaat  to  "  )hadow>.")-J. 
Ts  inaoir.  (NorV la  ataam  ngnlator,  and  nMnaatta 
Done  In  nocde  inidda.  No.  V  la  water  ranlator.  'Bte 
atMa  la  tumal  on  br  anok,  and  Ihtn  tha  wata,  tha 
iupplr  ot  both  balag  regnlata*  to  chato  laapaitHa 
whoela.}— Suucaniaii.  (wa  do  notkiBVOf  aofbaofea 
onthanibjeat.]^!.  a.  HoBua.  (Tha A WyMla pab- 
liihad  b*  BiiiliOra  and  Co..  King  Wlllvun-atraat, 
Strand,  W.C.l—U.  FaTH.  (Btaa'ndcatkm  ottha  Alban 
HiUngiiBDiip.  3I».Val.XXVIt. ;  8t.  OaMfa^*  Hall. 
p.  M),  Vol.  XIILl— Sp^aa  Tina.  (Sea  p.  tOB,  VoL 
XXIX.,  loradeMjnptian  of  one  klad,  an-f  irteitop. 
191,  No.  fnrOi!t.34.aboatcntUng''muiic,")— F.  Btu 
L«.  (ThequBtro 
oplr  after  iupaetH 


could  beam.  .      .   . 

.    Than  ii  Doretaonwhrthacr 

„t  <c  i^dnubtfnl  abiitliBf  It  r— 
it,)— C.  E.  F.  W. 


1  abiitliBf  It  wenld 


latter,  the  partt  1 


telariiupa  to  it.}— C.  B.  F.  W.    (Ton 
a  best  copil  or  pile  laoqnar.    uthe 


•oa'a  Bolar  Bugine  f  nllr  UltHCtat^  in  one  of  tha  bwA 
Tolumea  of  Fugintrrina ;  Jor'i  liak  motion  sap.  ei>, 
Tol .  XXXI..  and  &  iBltobla  aiaetnawtor  in  Taaant  baik 


, (Thenai 

who  i<niv  nicb  verlu  Gat  tha  eabalojpiea  from  ICaKa 
lyKliwood  and  Co.,  Blatioaen'  BaU-amnt,  KO. ;  and 
Meaara.  I.oiigmiui,PAteraoiiter-nHr,8.C.)— AaajBdai. 
(Sea  p.  toajiut  wmk,  pp.  S3,  103,  Vol.  XXXIf,,  and 
the  iiidicri  gvn>rall;.  You  witl  dnd  detail!  In  No. 
BOH.)— J.  W.  lY.io  hav^  pcolRtilr  an  infeiioi  make, 
but  acts  p.  170,  Vol.  XXXII..  and  pp.  311,  M7,  aame 
vol.  Dun't  attflnpt  Co  tnaJi?  *^aaj  whevla.  It  la 
cheeper  and  aafer  to  bur,)— ^.  A.  Bsri  (To  gire 
hinta  how  to  mnko  OD*  ol  ^a  injiuamanla  jov  require 
woald  oeonpr  nach  apace,  but  in  baak  ToluBua  tou 
willUnd  naDT  dRu«ibed.  Kyou  cui  t(et  tbo  ripMt  far 
Vm  of  Uia  Ne«  York  He'corul  «lcal  (IbaenratorT.  Toa 
will  Ond  aarenl  cKiellaat  rsootdlng  ImtnuaniU 
deMr<bai,one  of  which  «e  llla.ttatail  on  p.  HS,  Vol, 
XXX.)— A  Woi-to-ni  Va«T«iiffl)uiiT.  [Trr  another 
flrm,  orodvcrtiae  for  them.]— Kiiio  rturo.  (Bereial 
model  printing  nmaei  in  back  Tiilnmea.  Baa  p.  391, 
Vol.  Xni.,  lor  inntanrs !  but  if  t^u  want  to  prodnae 
anrthing  pa«ablir  It  will  ha  caonomT  to  bo*  one  of  the 
pteaaaa  adTartiaed  In  out  colnmni.j-K.  A.  F,  (Tea. 
there  aro  lonw  notaa  In  biok  volumn,  bnttbeiela  not 
nodi  toaa*  about  It,  The  wood  la  ataamad,  bant  to 
tha  raqnirei  ahapa,  and  kept  11  tl  U  drr, )— B.  HTtrroan. 
(YoaoRimpitluitiaithaqtuaThaaDutbeaBaBamnd. 
vMt  mnit  take  it  that  aonu  ol  our  tvadari  hare  made 
■odt  a  batterr,  Wa  rap,  bowerrr.  toU  rou  that  gua  ii 
iiLuh  cheapar  thm^the  vteattii!  llifht  pnida»d  bf  ai 


t-W.  E 
itli. 

iTOJMtin^  ring  naal 


innd-l-Jcv 
Ifitnwaiun 


Ircopodiiim  powder 

metal  whieh  readily  ouna  wars  ju  i^ 

other  queation  It b^nnd  nJi.|— <l.  A.T. 

eutter  bo'dei  waa  fullr  dejoriiwlaTid  i 

<9,  Ko.  783.    That  number  li  atiU  in  i: 

had  poat  fne  for  3)d.,  with  Index  luppifflienT.  j— 

(ItiaouaatthabeiCbookBDa  the  anbleet,    Aa 

n'  'it,  lou  can  buf  them  at  maur  aeoond 
«ia,l-Ei,B;Taie  ifiLi-aa.  (Auwored  la.t  w. 
p.  Ma}— TSLO  Ai'i'BBiiDaaa,  (What  li  tha  oxp 
poaat  of  tha  Tapour  ol  joiu  nitattlc  oil  I  and  won 


t  hii  itcim  Itiofola  m 


,    (The< 


fur  dIupVk,  with  a 
ipped   by   Bctt'Ui> 

I("lhV"i«dln 


(If  both    I 


and    reed- box  ate  n 


left,  you 


iawiU  not 

3.  Theaniwerlaatwckwainotforyon.  Bfarahtha. 
klo  Calnna  a  few  ymkt  agn,  if  Amerlean  laeda  an 
anted.)- BiiD  Ahitiub  (No-eirect  upon  pitah.  Sea 
idiceatobackvola,  acaleabntebaengiirennap.aw,Na. 
T.  and  ela^when .)— W.  H.  (Do  tou  mean  the  tadpo 
ip.SIO,  Ku.  710  1  Ifao,itwaaSlb,otBhrllaa,IgaIlai 
othylated  ipirit.  Boa.  camphor,  toa.  lampblack,  and 
>i.  PruMlu  hloe.)— B.  Hotua,  (H«a  pp.  «,  StS, 
ol.  XXIX.  Ten  require  a  pattern  aa  a  guide  tor  tha 
Bife,  The  lradahBma.wwdl^<u.^fi«<.«.>»»«<A'>K 
1&  a  doaan  \i«»  T«k.  mm*  T™»  ■*''**'"te?^'>it 
no^  ntcdwea.!  ««  »n>«  tvf>*i*JM-  ^"^  t™*  "~* 
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■  ■  I*-  .     A   li    11  HP.     iVoii  «B  ubtain  full  pM- 
IK1 M  tk.-i^dl  SfnuvrinmuitrtMHin.  AnuRntl)' 


•va  IM  tt«  kciJ.  1  our  )i<'u  •LmU 


I.  ud  dilute  with  m 


IbTbi 


iblr  quill*.) 


tii<<  UH 1  rw.n  tjunuh,  roo  lud  bcttrr  put 

Mti.Bail*K  UiiIiuplDbiilManlift,    Wl«t^__ 

hawupiutatbbuphKliuu  nraiih,  made  b>  dlMjlv- 
twpnwHrWtuio  InuilotlucpnitiDr  erbcuKli.  - 
n  raa  BMB  Itr.  lUdi'a'i  [lapa  oo  Etrlibw,  ttii  r 
Ka  TB*.  ThM  wu  "ututK  «oliiiig.'V-l,  W.  1 
tXo  book  >■<  fv  VioJ  -nil  pHKOi  n.  Onalbsd  0 
f^  IT.  »).  Vol,  XXXII.l-T»r«.  (Ton  nifui  a. 
■M«Ufr[iniaM«p|i«ntlT.  8np.  UTCTol.  XXVU., 
•M  Uw  nd(X  ot  Hut  Tultuw.  vUch  sanluni  >  good 
4ml  about  aisavntibT.^  r.  C.  [IKliuli  hai-e  Seen 
cms  ta  Btwlr  (nvr  tcIbbw,  uid  In  n  ' 
h  if  filial  OB  Ik*  *kiU  ud  puBTTennni 


J  vbHli  viihuu 


Biio 


lYou 


DufutoniaNa,  7Ce.>^ 


■W-TT-W.    iWliM  ufUl  1 „ , ,  ._. 

pKtetilr  ina  inll  lind  in  ■liar  of  tin  10,  ooDper  I,  and 
^aiatmif  1.  ■■  fooO  u  uir  f«  ivnr  pnipoir.)— H,  A.  F. 
iTmmlABd  nu&  iDfonnufamonllicnibJKtlabiuli 
vg^SBM.     Yon  ns  hudlr  nprM  >  conHpoident  to 

ClhpjB^  iLc  irbolf  Bunufaetcn.  What  portioiu 
fam  vwh  Id  lukeT  ftn  F]«lcb«r'B  Chtalogue.]— 
A.  B.  -^«M  note<  OD  th(  mbjcct  ipMur  on  pp.  670, 
lAToL  XXIV..  tut  the  bed  plu  i*  tolnrn  fruu  ■ 
tawfttr.  Tlfrltmminof  TOUT  parUmrUl,  nodoubt. 
hllp  TO*,  fulinf  .i:±f!>,  TIk  hioi^  i*  ilaaji  the  nme 
vtMha  lm»  or  •!:oit.  »nJ  u  man  like  (  Uiwl  i.J-SIa. 
I.  I.  E.  Wiis.  Buml  and  Taw  amber  and  lelluw 
dcfert  niHua  up  mih  bciltd  otl  and  diven  U>  miublc 
edov.  ±  Ur)  djuT  or  carbolianl  oJ.  3.  Miut  kh 
ttk  t^Itjim  ;    p.]k3h   viih  iru.    t,  Ilqoal  puts  of 

VyTBp  Cf  poppk*.  »\TT)[]  Ot  PQDilb.    Olid  partf  (nic.     A 

ttMpocafal  m  water  tmaaionallT.'  -W,  K.  D.  (Bee 
■uBKiitwn..  pp.  lOi,  H'.t.  Sin,  V.A. xxnu , and  ,1,^ 
»bm  m  luk  TDlQniesJ^J,  X.  ,S«  p.  M9.  V<,\. 
XVm..  Vo.  •».  Tbe  mod*™  proetM  it  Ut  effect  the 
BTItaliuatiaii  whiZi'  Uic  lin  ii  suillea.;— I>UBin'Da. 
fAuEiCuqDen'ari'cutdlui  week.>~'i.4SlBl.  p.  SI9.J 
-Xu  b'  ^ir  Edmnid  BeckeU'i  book  riB  Watdi». 
Ac.,  pcbliibcd  br  1. .-  icwood  and  Co.,  BUtiown'  Hall- 
c<nirt,  E.C..  pik^.-  *.•  «d..  —  GiELiurliu  WtTiu, 
'JtfdijalMibi  u«u<.  Iei>9  I'lr  tbe  punnae  noleisTeiT 
twwrrfBl      What  m;  19  foun  :,— T»u  .^kti  H^aEV. 


■pltBd  bcfvtd  takFoR  BtuOB.  Altei  iJI.  M  OBlf  five 
■nalbafcave  btta  I'uit.  it  might  be  the  wiieat  cauiHelo 
BpppD'iri'the  till  eli-:whix-,  andibia  time  nut  to  trust 


."".'." 


It  would  dnd  himHlf 


,__    _uinot  publioli 

It.:  -  Ji»H>.  'Thtiv  u  no  tiich  bv'k  puhliilied,  i. 
Bct'a  write  to  tbe  Ke^ttur,  I::ihi>iiiiDn,  IhuoEh  it  la 
*UT  U<>ubtl«l  U  •ay  huch  npoit  hu  been  made.  S, 
huj  ud  try  halla  pint.    Murelf  Hint  wlU  b«  a  ',uieku 

OViBiaoathBtaiBldbsgivEB  )iiu  b*  otbai  readen.]  - 
latl'.afiiiu  I'4i>-  (Tbe  letl>iiiiuair»I('  nmqualiflca- 
tku  wtis(/-nr.  and  (an  b*  n^Humed  li;  antliucly ;  but 
VibtnoBU-a  "ICU^B."  «  "  An™. I. O.K."  loumnat 
Join  Un  InMilutiMi  ol  RinI  EniiiiH'xni  lall  pmUcuIuh 
alwat  wliirli  can  I*  ohtolwil  lr<da  Urn  HMtnUry,  Uniit 
ftwr**  alTfrt,  M.W.J  W.  B.  (J,  »«  ;  !|,  e.mip<«iti™ 
Utinka  arr  empliinil ;  Lai  But  with  kduI  ihdIU  or  Id 
iRigd«<Mlli!*,Bu.t  J!.(iKJ.K.  (Iliatapu»iUtlua.k 
Vr.  MmiUidii.ni-anronoela',  toadvtajiBiiurhTMniB 
■rniiOirx.     V'laf  Irtmd  i>  appunntrir  iKlhuuitlr  — • 


ImlUttonTlowaraimcIswUbLlatildFUms. 
—A  praUr  axparlujent  liaabwiir<iruBtIr<lfMtib«<I 
l>y  tha  inll.kni)trii  llalKlan  jihyaidat,  M.  rlutenti. 
llabMUllflnlfiHi  Wlrn  m  ai  to  prownt  t)io  oori- 
Utmt  of  a  llotrar  or  ali  jnUla.  The  rHntrnl  ring 
to  vblati  Uia  |KiUIa  are  attaclieil  U  nujipurted  on  a 
fnrklilll  ilnii,  whirh  li  itui^k  In  a  piece  of  wood. 
AlUr  olIilliKiR  thci  Wirn  illiibtlT  With  WMk  nitric 
Mill,  Uin  Itiiwiir  I*  ili|>^«d  III  Klfcoria  ]i<|ui(],  >o  aa 
lurMiilnllliulu  UmimUl'  luid  Uio  aiiitnl  part. 
It  la  IIiMI  liiniwl  Uli,  lilai;wl  i.a  a  lablu  Doar  a 
wUhht*.  aiiit  «i»Mail  wlUi  a  Iwll  Jar.  Kot  a  littla 
ftt  Hial  il  an-wra 


ukj  iif  onlinint  miRiuti'iinM,  In  lli<>  eipKiitac 
irilalwM  ibwirtUia,  Um  fli'irar  iiiuitiimgil  thoi 
tM  inMltlli<«Cicaa  «f  >»>l"ur  hi  tim  liuuta,  wbuu 

.■.ill      ^t.^.^^^1    ..l.dMfrUklllI  -■  »  -■ 


t"  4,  t  I  ml  tin  all  alT-biibblr*  mi 


FEOBLEM  QCCXII,— By  F.  C.  Colu^is 


Vhite  to  play  and  mate  In  two  itMm 
PBOBLHK  DCCXm.-Tly  F.  C.  Coll 


WUta  to  play  and  mate  In  three  DUTca. 


1  KltoQU.  l.Ptak*»Klor(A). 

2  H  to  11  Kt «.  »■  ABylhing. 
3.1ltoKC4m.lo.  (^j,_K^Ktor(B). 
1.  PtoKtS.                       S.  Anything. 


SoLnnni  lO  706. 
WMU.  .Sf"*- 

I.  RIotlBe.  1,  Anything 


Matt. 
1.  Anything. 


-  byW.; 

and  C.  PUnck ;  to  TC8  by  V.  J. 
"7.  W.,  «nd  C.  Ptanck. 

—Youra  ia  a  tr 


H.  P.  (Uanebeiter).-' 


ji  problem  TOfi  i*  of  BO  arail  if  Kid! 

■  1  B  to  Kt  4.    In  PrDblem  TCS  the  KBight  iali), 
Froblem  by  Ur.  LawAoannot  baaolted  UToa 


ion  admlla  of  "  ".I. 
Kt  to  Q_S 


it  iDteaded  by  the  an 


I*  Kt.         '■  f  null 


FUockpoiiLlaOBllliatthiiiiori-     I 
fto.,   1 
KioK'i 


I.  the  Chcm  Editor  ol 


••PrMbm 


re  glad  to  be  ahl*  to  reeak  _  . 
I  book.  Nilu  aa  we  haTe  been  able  li 
miled  alike  to  the  beg  inner  i 


I  EngUod. 


not  DTBF-CKiwdtd ;  the  BolatioBa  a>a  »iv>«,mv —.- B-— **- 
Iba  beat  two-moreiB  ale,  we  cooBliUr,  6,  e,  T,  S,  II,  Bl 
micdally  IG.  Ho.  IS  hiU.  unfoitiiBBtdtri  Hro  acamkiaa 
We  mar  meatlOD  that  aome  of  the  problema  ban  w« 
prina  m  differmt  tuuneii  ia  ^"B"-"-*  and  AiBBtaa 
Iba  bulk  ol  tbe  book  ia  tokcD  up  with  thKB-iunt 
pioblema,  which,  on  tlie  whole,  are  thr.  moat  phakic 


.  _v  Heao*.   Wynan  >i- 

'   LuuulB*a  T,*Ti  Fields,  iM 


I'uallTd  Xlagtoia '>!<>; 


HOTICS  TO  SUBBOKIBKBS. 

Ibm  FKBlTliR  tkfllr  ecnlaa  41na  fre»  ta«  oflaa  an 
oqcalad  to  nliHrTv  Ubul  thi  IhI  aauMr  of  the  twH  nv  «1 

TZEX8  0?  SUBSCSEPTIOH. 


■I^jUihU 


MUiimtwi  can  be  bad  ilBii!,  m1»  U 

•Hti,  Umuhanj  iwkvllR  «-ii<«aieat.  sc  I|d.  lach,  »u*-m 

pwt-lw,pl)    __._        .       _.^_,  _,    ,,_ 

„    .„    ™    ^     — l)i:i»,c(B«n,,M.i.«i.    VMIr-oSLad. 

iitii^.,sd  iQcB.  or  (Wit-rtn,  1)4.  »M>* 

iMt  u  Hnd  dliKL    Th*  nnlulo^IlE 
hur  BuamlMoB  Uir>a(li  Ua  Peat. 


CHAssss  ma  iSTeKiaaa. , 


ENGLISH  HXOHAinO  AND  WORLD  OV  SGDENOB:  No. 


Not.  18,  1881. 


good  profit.  The  line  would  he  worked  on 
the  rapidByHtem;tluit  is,  instead  of  lonf;  trains 
at  inteirals,  Hingte  vehicles  wtynld  CKllattbe 
stations  noarl;  eveiy  two  minutes ;  the  fare 
iTOuldtic uniform  for  all distancas  throughout 
PariK,  and  there  would  be  no  distinction  of 
■olaBses.  Betweeen  the  two  stations  abovemen- 
tioned,  h  a  distance  of  two  and  a  half 
miles,  and  if  an  electrio  car  can  be  worked 
over  that  length  of  line  for  fourpenoe,  which 
iassmall  fraction  more  tbanfOcentiines,  there 
is  an  important  fntnie  in  store  for  electric 
Twlwnys.  As  mentioned  above,  it  is  pro- 
Itable  that  an  experiment  at  least  will  be 
made,  most  Ukel^''  ia  the  Boulerard  Voltaire, 
which  is  now  nearly  completed,  and  i!  the 
Parisians  are  satisfied  with  that,  they  will 
no  doubt  put  up  with  the  diefignrement  of 
their  beautiful  botderarda  tor  the  lalie  of 
the  convenience  of  the  railway.  In  this 
coantrY  it  will  be  simply  a  qneation  of  cost, 
and  if  electric  railways  can  be  worked 
Monomically,  they  will  settle  the  vexed 
question  of  motors  for  tram-lines. 


THE    THEORY    OF    THE    TIDES.' 

ALTHOUGH  the  phenomena  of  the  tidej 
have  engaged  the  attention  of  scientific 
inquirers  tor  many  years,  the  subject  is  not 
yet  well  understood  by  those  who  are  more 
impiediately  interested  in  it :  hence  the 
paradosers  have  often  worked  it, 
mystification  of  theii  hearers,  and  it  mny 
be  to  their  own  benefit.  Hrs.  8omerviU« 
wrote  of  the  theory  of  the  tides,  as  she  knew 
it  in  her  time,  as  a  "reproach  to  science," 
and  even  Whewell,  in  his  "  History  of  the 
Inductive  Sciences,"  complained  that 
no     one     had     suffici'intly     explained    the 

iuestions  involved.  The  late  Sir  J,  W. 
lubbock  wrote  a  treatise  which  may  he 
described  as  the  foundation  of  the 
modem  theory,  but  that  work  has  long 
been  out  of  print,  and  the  literature  of 
tka  subject  is  to  be  found  only  in  papers  to 
Booieties,  and  in  isolated  tracts  and  reports, 
which  are  generally  inaccessible.  The  "  art 
and  mystery  "  of  calculating  the  tides  was 
indeed  regarded  as  a  secret,  or  as  a  family 
possession,  to  be  handed  down  from  father 
to  sou  as  a  sort  of  heirloom,  aud  any  attempt 
by  an  outsider  to  supply  tables  by  which  the 
oSicials  of  any  port  coidd  caloulatothe  tide^ 
foe  themselves,  was  resented  as  an  infringe- 
ment of  the  tights  of  property — at  least,  av 
said  Dr.  Whewell,  who  did  his  beet  to  impart 
bis  knowledge  of  the  subject  by  mapping 
what  he  called  "  oo-tidal  lines,"  or,  in  other 
words,  the  contemporaneous  position  of  thf 
summit  of  the  groat  wave  which  brings  high 
water  to  the  difTerent  parts  oC  our  coast. 
Th^Rev.  Jos.  Pearson,  vicar  of  Fleetwood, 
has,  for  the  last  ten  years,  made  h 
series  of  observations  on  the  tides,  am] 
has  compared  them  with  the  calculations 
as  worked  out  by  the  theory.  The  result 
is  a  treatise  based  upon  that  of  the  late  Sir 
J.  Vf.  Lubbock,  which  really  puts  the  whole 
matter  clearly  before  the  reader,  and  which 
moreover  contains  a  new  method  of  com- 
puting the  heights  of  high-water  at  Liver- 
pool ,  and  the  factors  for  oalaulating  the  sami 
at  other  ports.  This  method  of  computa- 
tion has  been  proved  to  be  true,  and  having 
been  adopted  and  tested  by  the  Admiralty 
for  some  years,  will  appear  in  the  nest  issue 
of  the  Admiralty  Tables.  So  far  as  we  can 
■ee,  ilr.  Pearson  does  not  waste  a  line ;  be 
has  condeused  within  about  40  pages,  a  clear 
and  comprehensible  theory  of  the  tides, 
together  with  tables  for  computing  thctime 
and  height  of  the  tide  at  Liverpool,  and  has 
also  contrived  to  make  his  work  readable 
and  hislorioslly  interesting.  All  who  have 
visited  the  seuside,  or  have  frequented  the 
bonks  of   tidal  rivers,  know   that  twice  in 
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each  day  as  a  rale  the  water  rises,  and 
becomes  what  is  called  high  tide.  We  know 
that  this  motion  of  the  water  is  conneoted 
with  that  of  the  moon,  and  we  find  that  if 
the  interval  of  two  successive  passages  of  our 
satellite  over  a  given  meridian  be  termed  a 
lunar  day,  then  there  arc  two  high  tides  in 
that  interval  of  time — as  a  rule.  The  time 
of  the  moon'o  synodic  revolution  is,  how- 
211-JJ  days,  aud  consequently  the  mean 
interval  between  successive  high  tides  is  12h. 
24m.  22s.~afact  which  explains  why  on  two 
days  in  each  month  there  is  only  one  high 
tide,  instead  of  two.  Thus,  for  instance,  if 
high  water  occurs  at  lib.  49m.  p.m.  on 
Monday,  the  next  high  tide  will  be  at  Oh. 
irim.  p.m.  on  Tuesday,  and  the  following 
one  wUl  occnr  on  Wednesday  morning,  so 
that  on  Tuesday  there  will  be  hut  one  tide. 
The  interval  which  elapses  between  the 
moon'stransit  of  a  given  meridian,  and  the 
time  of  hi^h  water,  is  subject  to  irregulari- 
ties, which  depend  mainly  on  her  angular 
distance  from  the  sun;  the  distances  of 
hoth  bodies  from  the  earth,  as  also  their 
declinations,  exercise  eileots  upon  the  tides, 
the  best  known  of  which  are  popularly  distin- 
giiished  by  the  terms  "  spring  and  "neap." 
Thus,  when  the  moon  is  in  conjunction  with 
and  both  bodies,  so  to  speak,  pull 
rs  in  the  same  line,  we  have  the 
highest  or  "spring"  tides;  whan  the  moon 
is  in  quadrature,  and  pulls  the  waters  in  a 
line  at  right  angles  to  the  line  of  attraotion 
of  the  sun,  we  have  "  neap  "  tides  in  which 
'  at  "high  tide"  fails  to  reach  the 
mark  sot  by  the  "  spring"  tides.  Sufficient 
has  already  been  said  to  show  that  the 
oalcutation  of  high  water  is  not  a  simple 
matter;  but  the  questiou  is  still  further 
complicated  by  the  fact^tbat  the  height 
of  spring  tides  varies  with  the  different 
seasons  of  the  year,  being  at  a  maximum 
during  the  Equinoxes  when  the  sun  is  near  the 
Equator,  and  the  moon  also  crosses  it  at  full 
and  change,  and  at  a  minimum  in  June  and 
December,  when  tbesunis  furthest  from  the 
Equator,  and  the  moon  is  also  in  a  similar 
position  at  full  and  change.  The  con- 
nection between  the  moon  and  the  tides 
oppears  to  have  been  noticed  in  very  early 
limes,  although  references  to  the  subject  in 
ancient  authors  ore  few  and  scanty.  Hero- 
dotus, in  his  description  of  Egypt,  notes  the 
fact  that  in  a  hay  of  the  Red  Sea  the  "  tide 
daily  ebbs  and  Hows,"  which  would  he  a 
novelty  to  those  who  were  acquainted  with 
the  Mediterranean  only ;  but  Pliny  not  only 
mentions  the  fact  that  the  tides  of  the  ocean 
ebb  and  flow — he  says  distinctly  that  the 
cause  is  in  the  sun  and  moon.  The  venera- 
ble Bede  wasable  to  correct  an  error  that  the 
tide  rose  in  all  places  simnltaneoualy,  by  ob- 
serving that  on  the  eastern  coast  of  Britain 
the  great  wave  was  propagated  from  the 
north  to  the  south,  and  that  it  Teaohed  the 
mouth  of  the  Tyne  before  it  washed  the 
coast  of  Deiri.  Eepler,  Oalileo,  Wallis,  and 
others  bad  theories,  or  rather  hypotheses,  o: 
the  tides,  and  Bacon  said  that  the  pheno- 
mena hud  been  attributed  to  the  influence  o 
the  moon  by  "  common  but  unsupported 
conjecture."  l-'!amsteed,  however,  when 
Astronomer- Boy al,  computed  a  table  show- 
ing the  true  time  of  high-water  at  London- 
bridge  tor  every  day  in  the  year  1683  ;  but 
to  Sir  Isaac  Newton  belongs  the  honour  of 
expounding  the  true  theory  of  the  tides,  or, 
at  least,  the  principle  on  which  it  is  based. 
Bemouilli's  treatise  contained  a  table 
for  computing  the  times  of  high- 
water,  and  it  is  probable  that  it  was 
utilised  by  those  who,  at  different  ports 
in  this  country,  made  the  computing 
of  high-water  tables  their  profession.  lu 
chronological  order  we  next  find  Laplace, 
who  devoled  much  attention  to  the  general 
theory  without  applying  it  to  the  ^instruc- 
tion of  tables ;  then  comes  Sir  JohnXiubbock 
andDr.Whewell,  folio  wed  by  Prof .  Haughton, 
Prof,  Oalbrutb,  f^t  "W,  Thomson,  wa.^\Mrt., 


but  not  least,  the  Rev.  James  Pearson.  The 
history  of  the  subject  occupies  the  fint 
chapter,  the  general  theory  forms  tlie 
second,  and  in  the  third  we  find  the  "new 
modifications"  introduced  by  theantkot. 
Mr.  Pearson  recognises  four  Bet#  of  tides ;  (I) 
a  lunar  tide,  swelling  under  the  direct  actiin 
of  the  moon ;  (2)  an  anti-lunar  tide,  swellini 
under  the  obverse  action  of  the  moon; 
(3)  a  solar  tide;  and  (4)  an  anti-soUr 
tide,  and  each  of  these  has  its  pecnliantie), 
which  the  author  explains,  aa  far_  as  il 
possible.  As  land  predominates  in  tiw 
northern  hemisphere  and  water  in  tlis 
southern,  it  is  clear  that  the  magnitode  of 
tides  produced  in  the  two  hemispheres  will 
be  very  diflerent ;  and  further,  thedirectwn 
of  the  Moon's  motion  tuakesadifferenM,  fsr. 
as  she  advances  from  south  to  north  declini- 
tion,  crossing  theEquatot  at  an  angle  irf  K", 
and  sometimes  at  IS",  her  line  of  moticKi 
approximately  coincides  with  the  genenl 
trend  of  the  Atlantic  Ocean  at  the  time  tbi 
Garth's  motion  brings  that  portion  of  tha 
globe  directly  beneath  her;  while  u  sh« 
declines  from  north  to  south,  her  ooniw  ii 
diagonal  to  the  former  one,  crossing  tht 
Atlantic  approximately  in  the  direotiondl 
its  breadth,  whereas  in  the  former  case  ib( 
crossed  in  the  direction  of  tte  length, 
outline  that  gives  an  idea  of  on' 
point  in  the  theory  of  the  author,  whiob 
is  explained  by  means  of  diagrams  anii 
tables  in  the  chapter.  Another  obapterii 
devoted  to  the  mathematical  investigationt 
of  the  subject,  and  is  accompanied  t?  sn 
illustration  of  the  "  tide  predioter,"  whieb 
is  shown  to  be  inefficient  for  tbe  purpOM 
intended,  unless  indeed  two  machines  ttt 
employed,  one  for  lunar  and  the  other  tot 
anti-lunar  tides.  The  fifth  and  last  cbaptet 
is  on  tide  measurements,  &c.,  and  appendel 
are  the  tables  referred  to,  which  are.identusl 
witli  those  about  to  be  issued  by  dii 
Admiralty.  Into  the  actual  method  ol 
computing  the  tables  we  cannot  outer  ban, 
but  we  can  recommend  all  who  wish  U> 
understand  the  theory  of  the  tides  and  M 
have  it  placed  before  them  in  a  few  words,  tB 
procure  the  book  whose  title  is  given  bek>«. 


THE   FABIB    ELECTIUCAL 
EXHIBITIOIf.-XI. 

THE  exhibitian  will  be  closed  on  the  miA  d 
this  month.  Some  oew  roaohines  hut 
buen  reseutlv  pat  up.  £dison*a  IDO-L^ 
roaohine,  die  largost  in  the  exhibition,  is  ons  ol 
the  new-oomcrs.  An  electrical  lift,  worked  If 
a  Siemens  machine,  is  also  a  new  additisn  » 
the  exhibition.  One  of  Kdison's  naweat  tri 
most  iDteresting  inventions  is  his  autogTS}Aie 
telegraph.  He  makes  use  of  ■  rotating  i^liate 
and  a  abtnnicil  piper  far  reoeiving.  Tha  it- 
spstcb  or  drawiag-  is  mode  upon  an  otdisMI 
slip  of  paper  with  a  hard  lead  pencil,  and  is  j* 
on  the  transnuttiasr  cylinder,  whioh  rotatsa  ia 
front  of  a  point.  Wl^enever  the  point  laUanrtl 
the  smoli  grooves  which  have  been  mad*  by  tk 
lead  pencil,  a  very  delicate  appatstos  oloMS  d* 
circuit.  The  draving  is  of  course  repeated  past 
by  point,  as  in  all  autographio  teleK^ap^  (^ 
gTDiit  novelty  being  that  no  special  paper  ociA 
is  required  for  tnui«mission.  Oar  isaigl 
wUl,  no  doubl   ■ 

this  appiratuH  

is  about  to  open  at  tbe  Crystal  Palace.  GrM 
facilities  havo  been  given  to  the  exMUtal  f> 
transporting  thair  apparatua.  I  should  MtJ 
muoh  have  liked  to  see  Crookes'  expcnaaK 
repeated  at  Paris  during  theeixlubition;  W 
although  a  few  radiant  tabes  htve  beat  ttr 
hibiteiC  these  iDterestingexpeiimentabavaslIB' 
gethec  been  Be^-lected.  I  should  also  kM 
liked  to  give  new  information  to  our  iwta< 
upon  dynamo -machines.  XrnfortanatdT»  ** 
have  not  much  new  to  leooid.  Hie  OtaaM)k 
Siemens,  Lontin,  Crompton,  Westoo,  De  Moi- 
CeuB,  &:c,  maohines  have  already  be«n  deaBftsl 
in  the  Khoubu  Uvmimo  by  able  «iiMs.   I 

have  nothing  tr  —'-' ■ -• 

\iaBiite  hOiVa  1 


Not,  18,  1881. 
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elenrienl  or  pliotometriniil.  A  npliindid  oppor- 
tmiitf  of  formmg  %  ttugtwotlhy  tablu  fur  k-uin- 
puin^f  tlM  dittDroDt  niaclitaaii  hm  lieea  lout. 
NoreHlMlMi,  lexett  advuiiKH  hnve  ticK^ii  laade  iu 

Dttio  light,  (xqwcullj  iu  tbe  iucHndtMceiiiib 
JCb^  ^ogauB  hat  also  bean  rcaliitod 

_     jihonj'.  Mid  •areralgjod  iippartttiu,  which 

without  tbB  eslutntiou  would  porJiups  Imve 
taken  TMM  to  tsake  their  waj,  hkve  been  U 
oace    brought  to  li^ht.      The  problem  at  the 

'     '   a  oE  eW'ric^ity    to  diatonofl  Btitl  le- 


have  been  taken  as  jet  fur  the  petmunent  (Mtth- 
lirihment  if  ua  eUetric  nulvay  in  Paris. 

A  tsriee  of  loctmeB  have  been  given  1^  emi- 
nent eleotrioiuu,  iiuuh  oa  Count  du  Moncel, 
MeitMdiei,  Ho»pit>li«r,  Lartijjue,  Garitt,  &.c. 
UafbrtuDBteljr,  these  were  "  pi-umonade "  lea. 
nins,  and  the  coafusiou  arising  from  400  persons 
mahing  from  room  to  room  after  the  lecturer 
maj  eaulj  be  imagined.  'Why  wiuit^  the  tiiae 
of  eminent  men  in  thid  w»y^  Taese  Icctuioe, 
eiTen  in  the  quiet  of  the  Iccturc-hoU,  wonld 
hare  been  most  piofitabla.  I  hope  thiaahaiud 
(aahion,  inaognrated  in  18TB,  -will  be  dtaaon- 
tinoed.  BonJy  tbant  i*  no  diffleultrin  bringing 
the  BpparabufordeiaoniitTiition  into  the  leotura- 
hall.  As  ta  elecoical  tramvan,  and  all  suoh 
big  pieoea,  a  f*«  models  and  diagianui  will 
make  them  uudaratood  in  tho  laeture-MMft. 


CKOOEXS'S    ISCANDEBCXFT   BLEC- 
T&IC   LAKPS- 

AMONUST  the  ranks  of  the  patentees  who 
hare  deruMd  tlioii  atcentioD  U>  the  pn>' 
duetion  of  CiirbDnii  fur  inaandesoent  Iamp<  we 
hare  to  rank  Ur,  Crookei,  r,R,S.,  who  hai 
recontlj'  proteuted  a  method  of  ^repadu^;  the 
cuibon  and  the  glass  enrelopo  in  whioh  it  is 
inalosed.  It  i*  wulL  knowu  that  oarboas  Ffed 
foraleotrio  lighting  xhuuld  bt  in  pure,  and  ua 
homogeaeons  as  puiijiblu,  and  thut  is  cipeoiHlly 
the  caae  when  they  aro  to  be  used  in  the  in'^tn- 
deMent  torui,  whuterer  shape  they  may  have, 
'Dm  obiel  souroe  of  impurity  is  the  inorganic 
eoutftnants  or  "ash."  In  tho  incaodesosnc 
lamps  of  Swan,  EdisoD,  Moziia.  Iiane-Fox,  and 
othan,  a  filament  of  vegetable  fibre  or  oellulost, 
either  natural  (as  baubuo  fibroii)  or  in  a  manu* 
fictored  state  [as  thread,  paper,  or  piirchment- 
piperj,  in  iwrbonised  in  a  space  free  from 
uxygen,  by  wbioU  the  oiygen  and  hydrogen  of 
tbe  ccUuloao  ace  driven  off  and  tbe  cubon  is 
left  behind.  Carbua  is  intusible  and  unaltered 
M  very  high  temperatures.  The  inorganio  cod- 
stitnenla  of  the  cellulo.'ie,  consulting,  tuDongs*. 
odiar  thing*,  of  ailioa,  iron,  lime,  and  other  bslies 
an  not  dirran  oil  by  heat  during  tbe  prooesa  of 
cwbonitaUon,  and  remain  with  tbe  earbon. 
'ntCM  impurities  are  injurious  in  tbtiouij  wity*  \ 
they  cause  the  glase  to  become  dim  and  the 
carbarn  to  disintegrate  and  finally  to  break. 

If  the  temperature  does  not  nse  to  tbe  reduc- 
ing poist  of  the  oiideH  the  silicates  fuse  and 
coot  the  p«TtioUs  u(  ourboa,  interfering  with  its 
CMdiMtivity,  with  its  emisdive  power  for  ligbt, 
and  with  the  depoeition  oC  fresh  carbon  from  the 
daoonqiolition  of  hydrocarbons.  In  the  aro 
light  the  carbon  bums  away,  and  the  eilioatee 
and  othar  oonatituunth  of  the  ash  fuse  and 
aoeamolAto  till  they  fall  oS,  causing  flickering 
or  temporary  stoppage  of  tho  tight.  Or  the  con- 
ttitnsata  of  tho  aab  decompoM  and  volatilise, 
ctdmring  the  eleottic  light  irrpgulurly  and  in 
on  unplaaaant  manner.  All  these  iooooveoi- 
eaoe*  Jfr,  Croakca  claims  to  have  obviated  by 
previoiulj'  removing  tho  comtiluents  of  Ibe  ath, 
whioh  ia  done  either  while  the  material  in  in  the 
nDdeoompoeed  sbitc  or  after  carboniwtion.  In 
the  fonaar  case  be  takes  the  £bre  of  bumboo, 
hemp,  linoD,  paper,  thread  (whL'tkcr  pacch- 
meBtued  or  not),  or  other  form  of  cellulow  or 
other  bodj  oontaining  oarbou  from  which  it  i» 
iuendcd  to  mannfaotme  the  cirbon,  and  allows 
it  to  BOik  in  hydroflaorio  aold  until  ii  sample 
reoMved  and  washed  free  tr.jm  the  at:id  lutvos 
Tsvy  littla  or  no  inorganio  aah  upon  being  burnt. 
A  lililslijsliKililiiiiii  or  other  aoid  may  be  added 
tolncnaae  the  solvent  power  upon  the  couati- 
t^b  of  the  ash  other  than  silica,  oare  being 
takm  that  it  is  not  sutticiontly  strjog  to  attack 
the  oalloloae  itself.  Instead  of  using  hydro- 
fiaodo  BOid  a  mixtnre  of  a  fluoride,  snuh  as 
'^imride  of  ^■fti"""'  or  fluoride  of  Eodium,  and  an 


acid  capable  of  hbemlini:  hydrutliioriu  iicid  fcoin 
It  (but  not  of  attacking  the  ludtuloxe)  way  be 
ukmI,  or  tbe  subHtenee  to  be  opurated  on  may  bo 
expired  to  the  vapour  of  hydrofluuriu  avid  as 
UKUslty  generutid  by  acting  on  fluor  spar  by  oil 
of  vitriol,  or  other  equivalent  method  of  eipOd- 
ing  tho  Bubilanoe  to  the  autiun  of  hydruiluocic 
acid  may  be  employed.  After  being  uutcd  upon 
fur  a  Boffiaant  length  of  time  the  material  is 
woU  weabed  m  water  to  free  it  from  ucid. 

If  It  la  desired  to  operate  on  tho  matcrinl  after 
lailiiiiilsalllw.  It  ia  necep.iary  that  tlie  curbon 
ihonld  be  in  tiie  form  of  a  litis  powder  or  in  ox- 
tremaiy  thin  fllaiDcnlsur  sheets,  AU'^  osthosopro- 
duofid  nTnarimnii"igt**'*t**'^ "* T*!*'*^  Thoprocesji 
ia  then  the  same  ua  that  above  desoribed,  the  car- 
bon bding  afterwards  made  up  into  discs,  stioka, 
or  rods  for  use  in  urc  or  other  lump'.  It  ii  not 
praoticable  to  act  upon  tbe  &tioks  tliomselves  as 
their  thicknesa  and  dentiity  prcvonls  tbe  success 
of  the  proDesB.  The  inorgauii:  ash  may  aUo  be 
removed  from  the  carbon  by  beating  it  to  red- 
ness or  whiteness  in  a  euitabie  vesaol  containing 
free  chlorine  or  through  which  a  cnrront  of  free 
ddorino  is  passed.  If  free  oxygen  or  an  oxidis- 
ing atauaphera  be  prceent  at  tl" 
of  the  operation  nu>  carbon 
oijgm  by  combining  with  it  in  the  proooM  of 
ooobustion,  bnt  it  is  profbmbte  tu  remove  it 
before  the  i^iMion  commanocs.  HydraeUoriu 
aoid  will  act  in  a  r "■■!»'■  way  to  too  ehtozine, 
but  lew  enetgetinaiiy.  The  oartun  muat  be  in 
tlie  same  itata^  a*  praviausly  dsacribed,  in  order 
to  insoro  it*  h^g  oooqdeta^  purifiod  by  the 
ohlorine  or  l^ydiDi£lorio  aoid. 

In  making  the  vaounm  ia  the  Tes<el  oontaining 
the  oarbon  fllaraeut  of  an  Incondesosnt  hunp, 
great  dilHuulty  is  experienced  in  getting  rid  of 
the  reasdoal  goD.  Tbia  gas  may  bo  ordinary 
atmosphBle  oxygen  or  nitrogen,  m  it  may  bs 
oarbuntb  oxide  ur  carbonic  acid  derived  from  the 
ir^mbUHtion  of  pijrtious  uf  the  carbon,  or  ic  may 
be  oqucous  vapour  or  any  oihvr  gas  occluded  by 
Che  carbon  fllament  or  the  nwtal  conductors 
withiu  the  glass.  When  tho  exhaustion  is 
carried  to  a  high  degree  it  U  i:xtrGmely  difficult 
to  predict  what  will  be  Uie  nature  of  this  resi- 
dual K<u-  The  bulk  of  thu  oi;cludod  g*s  i^  got 
rid  of  by  the  ordinary  procens  of  heating  the 
tllamcnt  elsetricslly  during  thu  prugroiB  ol  the 
Hihauition,  but  this  method  is  not  capablu  of 
removing  die  muiate  traoes  oC  residual  gas  above 
rjferred  to. 

To  aooomplish  that  "Ur.  Crookes  iouloHes  in  the 
bulb  of  the  lamp,  or  in  u  chamber  lormiag  part 
of  the  lamp  and  oonnectcd  with  tbe  bulb,  a 
Email  quantity  of  some  substance  having  a  muru 
or  Ihbi  general  power  of  abijrption  of  gases. 
Thorina,  heated  to  a  degree  below  tednoaa, 
possessus  this  property  in  a  remarkable  degree, 
and  alumina  and  many  other  earths  have  a 
similar  property.  If  the  subataoce  nsod  hai  a 
marked  preference  for  some  one  gas,  as  some 
fucms  of  alumina  have  for  aqueous  vapour,  ho 
ezpOMs  the  substance  to  this  gas  bcforo  using  it, 
HO  tbu^  it  may  lie  charged  with  ic  when  first  put 
into  the  lamp.  After  introducing  the  ubsorbuig 
substance  iutu  tbe  lamp  he  exliaubta  the  bulb  iu 
the  ordinary  way  and  with  tho  nnoal  expedient 
for  expelling  the  occluded  gas  from  tho  carbon 
filament.  When  tho  exhaustion  is  tolerably 
complete,  say,  to  tbe  one  ten- thousandth  part  of 
an  atmoiphsra,  the  absacbing  substance  is 
heetod  by  applying  tbe  flame  uf  a  spirit  lamp 
or  other  source  of  heat  to  tho  port  of  the  gloss 
where  it  is  situated  and  tbe  gas  oueltidod  in  it  is 
driven  off.  The  bulb  is  then  re-exbaualed  as 
oompletuly  ai  possible,  the  hiut  being  cuntinuad 
during  the  process.  The  bulb  is  then  scaled  oH 
and  the  fiubotince  on  ci>oIing  absncbs  tlie  resi- 
dual gas  iu  the  bulb.  By  this  means  the 
exbanstion  can  bo  eaoily  pushed  to  a  degree  that 
would  be  impracticable  by  the  use  of  a  pump 
only.  Instead  oE  putting  the  abnorbont  material 
into  tho  bulb  of  the  lamp  itself  it  may  be  con-  I 
lained  in  a  vessel  peimanonlly  attachetl  to  the 
pump,  HO  as  to  be  in  coonootion  with  tbo  bulb  of  i 
the  iwDXi  during  the  proooss  of  exhaustion.  By 
the  above  process  it  will  ginerilly  be  found  easy 
to  produce  a  very  perfect  vacuum,  such  tbut  ic 
-  permit  on  iudu--'  -       '  '"  "  ■"■" 


hiLvo  not  tho  power  of  gener.il  ab,iorptii>n  to  aey 
great  degree,  but  have  a  marked  ulhuity  for 
eomc  special  gas  or  vapour,  Kuch  as  chiiri'Oal, 
xpongy  palladium,  or  phosphoric  aubydridi:.  may 
ya  used  with  very  Hatisfaotocy  rsdults.  Incan- 
d'.  scent  light*  in  ho  high  a  vacuum  us  this  lust 
longer  than  in  ofdinoif  vacua  as  obtiioed  by  thu 
mercury  pump. 


rhich  ' 


Tike  a 


But  tbe  process  may  be  varied  by  aduiitliag 
the  lamp  after  tho  first  exhaustion  liaa  utuu 
effected  (either  with  or  without  tbe  aid  of  tho 
process  above  described) ,  some  gaa  for  whiththo 
absorbing  substance  has  gteut  ab=orbiug  power 
and  then  heating  and  re-exhttusting  as  beftirc 
In  this  way  many  absorbing  substances  nhicb 


F&ACTHUL  votes  OI  PLUHBINe. 
XCL* 

By  p.  J.  Dxvaa,  H.M.A.S.P,,  &c. 
laaida  Wock,  ok  a«nitMy  Plumblnv. 
"ITTTB  now  oowe  to  the  bath-room,  Fig.  120, 
IT  5.^,  whiehhaattm  hoDdlen  of  the  oookt 
fixed  over  Aa  top  peel  <rf  the  foot,  as  nt  42  and 
41,  43  being  a  pull-np  quick  waste.  This  waste 
diaahargeH  into  the  ouSeo-pot  trap  56 ;  also 
showD  at  Fig.  9d. 

It  disohargea  into  the  l^n.  B.W,  (bath  wasU) 
pipe,  with  not  lees  than  10ft.  oE  vertical  pipe,  to 
oauaa  a  dntnght,  and  from  this  into  tbe  waste- 
pipe  W,  and  to  the  gidly-trap  Fig,  122.  All  the 
fittinn  in  the  above  dtaciam  will  be  referred  to 
hsnHter  aepaiately. 

^a  bath  stands  upon  two  pieces  of  quaitorinf! 
47,  47,  and  these  piooei  of  quartering  are  laid 
upon  the  lead  safe  48.  Tbe  hot  and  oold- water 
pipe  oonnoetiona  ace  made  with  lin.  stout  lead 
pipe  57  auil  58,  and  with  wiped  joints  on  the 
liiiings. 

At  tbe  head  of  tho  bath  ia  fixed  a  washing- 
basin,  having  hot  and  oold  water-pipe*  C  S  and 
H  8,  with  taps  48  and  61  fixed  over  the  top. 

SOandU.isainick  WMte,  sorawad'toaboaid 
below  the  basin,  and  tbo  boaril  hxed  to  tbe  wail, 
&a.  This  quick  waste  should  have  at  least  a 
I]io.  clear  water  way,  and  run  iuto  some  kind 
of  trap  that  will  not  momentum  out,  should 
the  handle  of  tho  waste  be  suddenly  raised  and 
then  let  fall,  to  let  out  the  water  to  a  proper 
washing  level  or  height. 

Ilure  Kroat  caution  ia  necea^ary,  for  thcreuon 
that  should  the  trap  momentum  nut  and  the 
wator-seal  be  broken,  tbe  gas  can  freely  paai  up 
and  tbtough  the  overflow-pipe,  OF,  thcnoe 
through  the  overflow-holes  in  the  bostn.  Here 
suppose  a  person  to  he  woiJuug  his  or  her  iace, 
and  the  consequent  results. 

If  you  trace  the  run  of  the  H  S  pipe  you  will 
notice  that  it  ia  taken  off  the  bath  supply,  from 
oil  the  top  of  the  hut-water  tank  at  S3.  Should 
yon  require  these  pipes  to  ba  always  hot  and  the 
Hkmo  temperature  as  the  water  in  thecin^ulating 
(hot-water)  tank,  you  roost  take  the  H  S  pij* 
back  again  to  another  part  of  the  tank  ;  but  it 
must  be  rememberad  Uiat  a  ditferenoe  in  tbe 
levels  muit  bo  made  in  order  to  get  a  flow  aod 
rotum;  at  the  eamelame  yonmuatbe  very  caea- 
ful  not  to  have  any  (rf  tbe  pipes  trapped. 

At  tho  foot  of  tbe  both  i«  fixed  one  of  Jennings' 
trapless  cloaotfl,  itit  onr  e  ^-frtp.  Tbia  tdonet 
is  supplied  from  the  eloset-oistem  (see  fig.  12Q;. 
The  whole  of  the  pipea  are  so  arranged  that  not 
one  oE  the  pipes  hides  another,  but  may  be  aeen 
or  got  at  for  repairs  or  othtrwije  at  any 
moment. 

Tho  overflow  from  the  bath  should  dischargu 
over  a  head  outaide,  as  also  the  closet  safe  ovur- 
flow  ;  or  it  it  must,  as  will  somi.'1imes  happiJi, 
be  taken  down  the  inidde  of  the  house,  let  them 
be  token  to  a  sink  or  other  plaue  where  s  cun- 
ntant  supply  of  water  eon  be  depended  upon, 
should  then)  be  any  kind  of  trap  employed.  It 
the  wushing-baain  is  lo*t  unused  ftjr  u  season 
or  a  Iwigth  of  time  ;  for  instance,  during  tbe 
abecnoe  of  the  family,  to.,  it  would  be  best  for 

Eerfeet  safety  to  uso  n  ball-trap  like  Fig.  103, 
ut  not  like  Pig.  102,  because,  as  will  be  easily 
seen,  one  will  cease  to  act  when  there  is  nul 
water,  while  tbe  other  aots  bett  without  water. 

Thvro  should  at  all  times  be  a  eluHst  on  each 
floor,  and  as  near  tbe  etoircase  as  possilils,  si. 
(hat  it  is  witbiu  un  easy  distance  of  all  the 
rooms,  especially  the  bedrooms.  On  the  dining- 
room  floor  there  should  be  a  closet,  urinal,  and 
washing-baida,  and  tho  some  noar  a  bUliord- 
iiiom  i  and,  if  pussiblo,  in  all  cases  keep  the 
uriual  distinct  from  tbo  closet.  ^fost  of  tbe 
water  oompauies  in  ond  about  Lot^don  enforce 
the  uao  of  "woter-waste  preventers"  to  both 
closets  and  urinals,  and  where  this  regulation  is 
anfomed  they  invariably  insist  upou  the  USB  ol 
bull-valvea  instead  of  Im11-ooc1is, 

•  nem  the  BtOditi  Kt» 
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Servuita'  Closata. 
Thongli  aij  ■rtioles    axe    supposed,   and  ile 


ftela  an  Itittnded  t 


if  aooadonall;  I  depait  from  the  abulatelj 
prsotioal  path,  and  endeaToui  to  ehotr,  from 
oumtl  MMOOB,  why  tiaa,  that,  or  ths  other  ia 
oeoeaMUT    and    requisite.     Tha    qneatlon    of 

Hrauts  eloKts  Ib  more  imporUat  than  primi! 
faeit  it  iBMj  appeal  —  tIz.,  There  are  many 
■aiianta  vho,  whether  male  or  female,  are 
paitienlarlj  delioate  in  viaitiDg  a  closet  if  uen 
*f  the  <^poaite  sex.  -  This  ii  bj  maay  persoDB 
of  a  mora  obtiue  t«mperament,  oonsideTed  ' '  false 
Jelioaof,"  and,  pouibly  inthiaraHpeotthefmay 
be  rifht  to  aome  estoat,  aa  of  aootse,  the  ra- 
■qainmenta  of  natoie  are  oomuon  to  us  all; 
■nerertlMileaa,  that  this  delicacy  does  exiat  ii 
b( jond  anj  ar^nment,  and  aa  the  want  of  oloiet 
oaiiT«atietioe  U  mainly  the  oanae  of  the  dis- 
-M^anoles  in  the  action  of  tha  Utot  and 
ooDaaqoant  Indigeation,  bUumaQeas,  oonnstion, 
£a.,  I  hare  thooRht  it  politic  to  preiaoe  dit 
iaatmotiona  on  thu  moat  important  point  with 
the  nMOn*  why  theyihonld  be  sbridiy  attended 
t«. 

In  laiffe  booBaa,  where  SBTranta  of  both  aexea 
aM  employed,  it  ia  umial  to  fix  (he  closets  for 
malaaandftmaleB  in  the  baaement,  and  wheie 
snotioabla^  the  better  method  ia  to  plaoe  the 
wawta  foi  oiM  asx  in  the  front,  and  the  other 
atx  at  ibe  rear  of  the  honaa.  The  advantage  in 
tUa  amngemnt  doea  not  oonaiBt  only  in  the 
aaoltarj  adTantaga  already  alluded  to ;  bat  it 
^BO  tMida  to  prerentian  of  iiiiiiimiiiTj  familiaTitT 
amODffataerTanta  that  wonldotheririae  exist.  I 
am,  <d  ocnrse,  conaoiona  that  it  will  aometimea 
h^pen  that  on  acooont  of  Uie  oonatruotlonof  a 
bonar,  Itianot  p«aeible  tu  follow  my  instroo- 
llona  by  flvAag  male  doaeta  at  one  side  of  the 
boow,  and  the  female  on  the  other  side,  bnt  at 
amj  rate  they  should  be  bo  arranged  that  they 
are  not  both  within  the  aame  range  of 
si^t. 

^nie  abOTs  diagram  fUnitralea  the  ^ombing 
work  in  the  banmient  of  a  honae,  ahow' 
aaU-pipa  S,  brought  down  with  a  bend 
bottom,  and  in  tiua   oaae   oontinn^d   nnoe. 
boMa  with  6in.  pamp-barrdl,  Inslead  of  di 

JB^t^  aadottledtm  tottmlaUrotptorortc 

°y-  TiU  trap  effeotuMllr  ottta  off  all  aewer-gaa 
mua  Ibe  bown,  whlob  wilt  ba  evidant  to  anyone 


if  they  will  notice  the  water  within  the  well  or 
cese^l  part  of  the  trap  as  shown  at  58  and  69. 
It  will  rMdily  be  seen  mat  if  any  sewer- gas  do^s 
pass  fron  toe  sewer  It  mnst  oomo  through 
the  water,  as  it  cannot  get  through  the  dis- 
pbragm  (GO).  Not  a  little  adrantage  attached  to 
this  trap  it  that  it  prevents,  to  a  great  extent, 
rats  making  way  np  the  drains  into  the 
hoQse  (122). 

Wbens^ectingtheBetrapgilwillbe  found  best 
to  ohooae  like  Figa.  93  and  9  J,  having  a  drop 
from  the  inlet  (SI)  to  the  water-line  (68)— thaL  in, 
when  the  drain  and  pipes  ran  in  a  right  line,  as 
here  shown.  Mr.  Buehan  makes  a  Tory  good 
trap,  as  also  Hr.  BUS  (Wearer' x),  nod  Mtrsers. 
Doolton  (ths  Croydon)  tor  straight  run  of 
drain)  ;  but  snpposing  the  drains  do  not  run  in 
aright  line,  orUiatyoo  oannot  get  any  of  the 
abore  makers'  traps,  yon  can  easily  overcome  the 
difBculty  bj  the  nse  of  an  ordinary  trap  and 
square  jonatton,  as  ahown  at  61.  This  has 
uctly  the  same  effeot,  and  in  many  oaaes 
answers  better.  Mr.  Jennings  being  conscious 
of  this,  is  making  tha  trap  and  a  short  square 
junction  (J 81,  Fig.  122),  which  maybe  turned 
to  suit  any  line  ol  drsinsge.  The  dotted  lines 
62  and  63  show  the  water-line  D,  the  sever 
Tentilating  socket  B,  the  socket  to  leceiro  the 
round  grid.     A  is  the  inlet  to  the  trap. 

TantUatloD. 

Now  that  wa  are  at  work  with  the  main-trap 
It  will  be  as  well  to  prepare  for  the  Tentilstlon 
o(  the  drains,  soil-ptpes,  &o.  This  ia  a  point 
that  ahonld  nerer  be  overlooked,  for  howerar 
good  the  tosids  work  may  be,  if  the  pipea  are 
filled  with  bottled-up  Kases  of  a  foul  and 
poisonooB  nature  the  whole  system  is  bad  and 
unsafe,  tosay  nothing  of  the  rapid  dostruclion 
of  the  leaden-pipes,  &a.,  which  otherwise  will 
last  ages.  (Bas  my  letter  on  "  Sanitary  Flnmb- 
big,"  Jnly  8,  18SI,  p.  67  of  the  Biuldiii^  Xeti-i.) 

X  must  now  refer  yon  to  the  pnmp-barrel 
drain  and  main  trap  (Tig.  121).  The  simplest, 
and,  in  my  opinion,  the  best  method  of  Tenti- 
lating  is  the  old  plan,  that  oan  be  seen  in  han- 
dreds  of  unr  old  buildings.     The  main  drain  has 

1  Interceptor  trap — that  shown  in  Fig.    122 


atomp  (65),andaftenalt^eti[«^,u&iea.».diuiA^>i'cuu^«B\nt'AA^  of  a ^drab-pfpe, bol aK 


length  of  rain>water  pipe,  and  taken  intotkt 
drain,  though  not  nnfreqaently  la  that  to  b( 
found  an  open  grating,  &xed  directly  orv  tte 

of  the  drain. 

Tow  let  us  examine  the  mnch-talked-o(  ni* 

gstem  of  ventilation,  known  aa  "  Toot  wrtili- 
m,"  ftc.  On  again  looking  at  the  main  tr^ 
you  will  notice  "pnre-air  inlet."  The  am« 
show  that  the  air  is  paaaing  down  tbtongh  Ik 
socket,  and  away  along  the  drain,  vp  the  sol- 
pipe,  and  oat  at  tha  top,  which  should  be  lit 
htglwat  of  a  building,  aa  at  27,  Fiir.  ISO.  TU- 
ii  a  true  and  moat  simple  method  of  TealflalfDa, 
totally  onfettend  by  patent  law,  aad  wiik 
nothing  to  pravent  ita  being  nrod  in  thebamUW 
dwellings. 

Ths  only  tbing  nereasary  U  to  flx  tta  M 
pipes  with  a  oontfnnal  rise,  witbont  a  lot  of 
bendff,  more  eepeotanT  ibirp  onea,  mA^mc 
great  enemlee  to  ventUattoi).  Continna  tbstip. 
Boil-pipe  the  same  Mie  to  tha  ^'g^i^it  part  d 
tha  building,  taking  eapaeul  oar*  tLat  in 
branches  ent«r  this  pipe  nnlfsw  tbajr  an  |n- 
perly  trapped. 

It  you  examine  tha  waata-pipe  (W)  yon  wiH 
observe  that  it  disobargea  over  tfaa  numth  of  • 
'-trap,  whioh  enters  tbe  maia  drain.  Hot 
again  is  foot- ventilation,  tha  Inlet  of  fce^RT 
being  indicated  by  the  anow  paasiag  tmwvi 
through  tbi*  ^pe,  and  dlMharguig  itadt  id  U, 
Pig.  120. 

Bamwta*  W.O.'a. 

drain,  but  at  ai 


Not.  is,  1881. 
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iha  bottom — in  fact  Om  bffit  plan  ia  to  let  thiabo 
down  in  a  bod  line. 

A,  Eig.  la.  iUiutmteB  tlie  manner  in  wbich 
the  aewBg*  lun*  back  ap  tba  druin  wh'n  a  junc- 
tion u  put  in  iquus  with  the  nuiia.  Tte  junc- 
tion ahonld  ba  u  oaxj  u  posaible,  as  b)iovq  b; 
the  dottnl  Ifam. 

Bonllery  Slnka 


to  bold  HU&icient  ould  water  to  chill  and  ai 
fat,  and  thiu  prerent  It  Tttnuiii([  oB  int 
drain,  beoiu*  il  tbe  fat  is  alliw"  '  "     — '" 


the 


^  in  lie  tail  ftirther 
aick  is  made  to  dlHiharge  dirbctlj  into  thsmaiD 
trap,  wbicb  is  a  veiy  (-nod  plan,  provided  tbut 
the  Iql  Id  not  tbtown  down  in  a  liquid  Btate. 
(To  Im  cwlUiutd  ) 


COUVTEBBALAXCinO  EHOIVES 
AHB  OTHEB  XACHIHEBT  HATHVG 
KECIFROCATUTO  FAHIS—I.* 

Br  Pkof.  8.  W.  SMBOtaaa, 

B  ntbjaot  ■■  an  impoitont  one,  and . . 

va  too  wall  undantood.    Some  appear 

tliat»n<^roaating  plaoa  can  be  pei- 
.  »otlT  ooontaibBlanoed  bj  a  rarolTiu  pieoa,  pto- 
Tided  the  lelatioa  of  tba  weight)  U  Dfpt.  In  mak- 
ing a  piaafieal  Maieh  for  the  ii(^t  vaubt,  bf  put- 
ting on  one  and  thok  another,  tEc^fiodnoiHtoiuit 
(zaotlf ,  and  wonder  what  i>  the  mattac.  ^Hie  dwtt 
of  it  u,  it  il  timplr  impotdble  for  a  linslB  re- 
dprocating  piece  to  be  [leifMtly  ooontarb^anced 
by  a  angle  rotating  inece.  It  ia  powble,^  howarer, 
to  perfectly  coon t«[balance  two  redprocatiBgpiecaa, 
like  two  putoBi  of  equal  weight,  aotoatad  aSm  one 
crank-pin,  and  iliding  in  atnight  linaa  at  rlgh' 
anglaa  to  each  Qthar,  lbs  linai  iutaiaactinfc  at  Jht 


ciBuk-ahaft,  and  thiabjODeaountor-wsiaht.  The 
conneoting  rodi  in  this  oaaa  are  suppoied  without 
weight,  and  nat  to  have  WDubla  obliqu 


■troke.    When  thi  -  „  - 

tbe  length  ot  oiauk,  the  counterbiiani 

made  nearly  perfect,  but  not  quite.    Id  thra  case  at 

two  pdatane,  if  the  coon  tar- weight  can  bsTe  ita 

oantxH  of  graTit;  at  the  lame  diatanca  from  the 

ahalt  a*  the  orank-pin  ia,  iti  weight  thould 

equal  to  that  of  one  piatoo,  pieton-iod,  andcrC  — 

bead,  tha  connecting  rod  beug  suppoaad  without 

But  1st  HI  take  some  of  the  simpler  pcoblema 

The  effect  of  a  oonntetbalauce  ihould  be  con- 
tfdend  with  regard  to  tha  effect  of  ita  centrifugal 
foroa.  Ilii*  maj  be  found  by  the  following ; 

Bolaa  for  Centrlfuval  Toroe. 

Tbii  foiee,  in  Iba.,  ii  equal  to  one  thtrly-Moand 
purL  more  exaotl;  \  ~-  g,  of  the  weight  of  the 
■iilalliil  iinw  ill  lbs., molciplisd  b;  the  Huarc 
tha  T^Mdt;  in  teat  per  ascond,  with  which 
eantrs  o(  gnTily  of  the  weight  morse  is,  iti  pa ._ . 
Mid  divided  b;  the  radius,  id  feet,  of  tha  oiiola  vi 
tDotioD  of  tha  aantia  ot  Kravity  ot  tbe  weight 

Or  again,  it  ii  -  1,227  timea  tbe  weight  of  the 
rarolTOiB  mass  in  lbs.,  multiplied  by  tbe  aquare  of 
the  nnmbar  of  rerotnliona  per  lecoud,  asd  multi- 
plied by  the  radius,  in  feet,  ot  the  circle  of  motion 
of  the  oantre  ot  giaTity  of  the  weight. 


As  an  example,  mppoae  a  acythe  snath  wefghiog 
JO  pounds  be  placed  inilde  the  rim  of  a  large  pnlley 
■ad  tlad  so  aa  to  hold  it  in  potition.  Soppoaa  the 
aantn  ot  aiantjof  tbe  snambe5-9thaofiis  length 
frmn  the  lip  end,  and  4in.  from  the  body  of  the 
math.  When  tied  in,  suppose  this  csntie  of  giaTi^ 
be  found,  by  measuiement,  to  be  Itt.  from  the  sua 
of  the  pulley.  If  this  distance  ts  4ft.,  it  is  im- 
— *— 'U  what  poiitiau  tha  anath  may  hays.     Then 


»ilfSi. 

F  -  1,237  X   101b.   *■  {100  roT.)'  x  4ft.  tadiua 
=  490-800lh.  =  246  tons. 

A  Twy  uief ul  fact,  In  ciAiideratiaD  of  cenbrif  agal 
force,  ia  that  renrdiag  Uw  centre  of  gtaTitv  of  tba 
weight  lo  which  the  oentrifagat  force  is  due.  It 
enablei  u*  to  diapoaa  of  all  iiregQlar  bodies  to 
MMMWing  the  wbola  maat  concentrated  at  tSe 
aantra  oii|ti>^^i  the aaleulatiou of  the  centrifugal 
foMaot  which  is  then  auily  made. 

na    following    exaapM    follow    a*     codm- 


liL  Boppofa  a  balanaed  pulley  A,  with  three 
waUilp  aratad  vpoB  it  as  at  C,  D,  and  B.  Tbe 
aantta  of  giavHy  ot  eaoh  Is  sboim  by  a  dot  in  Fi^. 


that  it  will  run  without  ahake.    That  ii 

.   „ 1  _    ._  ,:_e,  per- 

pendiculir  to  the  axis  ot  pulley.     That  would  do 


:s  of  gravity  are  all  in  one  plane,  t 


dwtl 
Itbacc 


poaiibly  for  a  proof  of  the  above  prineiple  regai 
mg  the  reduction  of  masa  to  its  ceutrs  ot  gravity. 
Acconiias  to  that,  auppoae  the  angle  A  E  S  =  90° 
and  G  A  K  ^  C  A  D  =  !  SO"— 43''.  Tha  oentn  of 
gravity  of  the  two  weights,  G  and  D,  ia  evidently 
at  6.  it  tha  weights  ate  equal.  Then  tha  added 
waighit:  ot;  E  and  D  most  be  to  that  ot  C,  as  C  A 
UtoAB. 
By  oalcnlatlon, 


AC 


07!. 


We()thtof  C      ^Q.-oji^AB 
weight  of  {B  4  D)  AC 

From  the  lule  it  evidently  does  not  matterwhare 
the  weights  E  and  D  are  placed  along  tbe  tins  £  D 
pioduced,   provided  Ihcy   are    at  equal  distance* 


Then,  bj  ealcolatiou : 

A  B  =  -iii  —  A  C  for  lector  =  180', 

A  B  =  -734  —  A  C  tor  aector  =  120". 

A  B  =  -699  —  A  C  for  kcIdt  =  90°. 

and  eeutrifngal  toice  for  120"  _  .aqq 
'centrifugal  force  tor  ISO* 
centrifugal  fores  for  flff         ..„.. 
ce^bifugalloroeforlSO^'       '' 


120=  by  D 

ncH,  wa  inctesia  tbe  ocntrilugal  force  only  about 
a  aarenth.  Again,  if  the  aeotoi  ot  90^  eitended 
similary  to  IBO*,  or  the  weight  doubled,  tha  centri- 
fugal foma  will  be  Intensified  only  about  a  third. 
Theaa  Sgtuea  ahow  tha  comparatively  amall  value 
of  parti  ot  a  eounlerbalanoe  which  are  nearly 
opposite  eadi  other. 

Practical  Batimatloii  of  Oounterbalanoa 

In  designing  oounterbelaooe  weights,  which  are 
ot  uniform  thiaknaaa  in  the  manner  of  the  weights 
in  Fig.  4.  a  oonvenient  way  to  proceed  ia  to  cut  out 
a  lueoe  of  cardboard  of  tha  shape  of  the  weiebt,  aa 
■bows  ia  Fig.  6,   find   its  centre  of  gravity  by 


it  the  radius  to  tha  oentra  of  graTity  ia 


[hta  be  the  sa 
that  it  will  not  be  neceuary  to  take  k 

Then,  if  the  thiokaasa  of  the  weightais  1 
radios  of  the  puUsj^  the  diatance  to  the  c 
gravi^  will  be,  aa  found  by  caloulatiun : 
A  B  o  0  669  X  radius  of  pulley, 
A  C  =  1-06  X  radios  of  pulley, 
and  henceW  =  -6371  =  *  B 
W,  At; 

Hence,  if  W,  =  1001b.,  W  -63  TUb. 

.  Suppose  three  eases  of  counter-weight  of 


thiaknsaa,^ 


. sector  of  a  drae,  1st, 

Ul  120°  and  3rd,  ot  90°,  and  of  unifom 
haying  the  •amatadiut  a««how&i& 


line  through  tha  pi_,  -^ , 

theidambJine  C  D.  Then  sunilarly  find  a  aeoond 
liDS,  £  B,  intersecting  the  first  at  B.  Tbeo  B  is 
tha  centre  of  gravity,  and  its  distanoe  from  the  aiia 
ot  rotation  ia  readily  foiud  whan  tha  weight  ia 
mounted  in  podtion.  If  the  weight  of  tha  pieae  Is 
known,  the  ceotrifugal  force  can  be  oaloulated 
easily.  Tbe  centre  of  gravity  ie,  peihaps,  most 
coDveiiiently  obtained  by  bslanclog  the  eardboatd 
weight  on  a  knife-edge,  and  nsting  the  line  for 
two  poeitioni,  as  shown  in  the  second  part   of 

The  actual  weight  of  the  oonnterbalanoe.  Fig.  G. 
howevar  awkwaid  ia  outline,  may  be  found 


nd  W 
IboaM 


lane  enoo^  to  repreae 
■eUs  by  w&oh  Fig.  &  oi 
if  Ftg.Sisout  "Calt-Bi 


>  represent  a  aquarefootonthesainB 

..,   Fu.  &oard  was  ont.    Poiiutaiia^ 

tFtg.  6  Is  out  "  Calf- Biie,"  tha  square  [dace  woiqU 

_. _.    BfO 

raeoe  weigha  I  aa  much  aa  the  aquara  J^ttnn,  va 
actual  Iron  wut>.t,«S«,%^  V-in..  -"^--^    -™-  — "  " 
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W1ji>ii  tho  counter- weishthu  Mveral  f  hicknetsei, 
wo  niHy  proceed  aimilarly.  For  initaiice,  auppoio 
ono  prirt  of  thu  weight,  I  ig.  5,  has  &  certain  tiuck- 
nebs,  another  part  twice  as  thick,  and  a  third  part 
four  limes  as  tliick,  as  shown  in  Fig.  G.  That  i*,  the 
iihcc.H  Nos.  1  and  2  aroof  eiiual  thickness,  while  the 
pnrl  No. .'}  is  twice  as  thick  as  1  or  2,  as  stated, 
'llun  cut  one  piece  of  card  for  No.  1,  one  piece  for 
\o.  J,  and  two  pieces  for  No.  3.  Then  pue  them, 
ami  .-tick  with  a  little  gum,  so  that  we  have  the 
oouiiterbalanco  in  miniature.  Then  find  tho  centre 
rtf  grarity  as  lie  tore.  Also  weigh  it,  and  weigh  a 
pioru  of  tho  same  card  cut  to  tl^  some  scale,  and 
representing  one  square  foot.  Then  the  actual 
oouiiterbalance  weight,  Fij^,  G,  4in.  thick,  will 
weigh  as  msuy  times  the  weight  of  a  piece  of  iron 
'ino  loot  Sfiuare  and  ono  inch  thick,  as  the  card- 
iKNird  weight.  Fig.  (S,  is  times  heavier  than  the 
*sril  representing  one  square  foot.  Or,  if  a  plani- 
metcr  is  at  hand,  the  areas  of  tho  several  pioces 
miiy  bo  obtained  before  luling.  Of  course  the  re- 
Ittti'un  of  tlie  areas  will  be  tho  same  as  that  of  the 
Wfeights  of  cardboard  or  of  the  iron.  Knowing  the 
wci{;Ut  of  the  counterbalance  and  tho  position  of  its 
rentre  of  gravity,  not  only  the  amount  of  its  centri'* 
fugfil  force,  but  also  the  direction  of  it  will  be 
readily  found,  the  direction  being  that  of  a  lino 
pa»Hiug  through  the  axis  of  rotation  and  of  the 
!bntro  of  «*ravity. 

Action  of  Reciprooatinff  parts  upon  a 
Crank-Pin. 

Lot  us  next  inquire  into  the  action  of  a  redpro- 
cntini;  piece,  like  a  piston,  upon  the  crank- pin  by 
whii'Ii  it  is  actuated.  First,  consider  the  connect- 
ing r:)d  as  without  weight,  and  as  causing  no 
senciMo  modifying  action,  on  account  of  its  ob- 
liquity at  niid-stn>ke.  Also  suppose  tho  crank- pin 
to  ra«^vo  with  uniform  velocity  m  Its  orbit,  as  when 
a  flvn'hoel  is  mounted  on  its  crank-shaft. 

Tlion  for  tho  position  shown  in  Fig.  7,  the 
piston  i«  being  dragged  towards  A,  and  the  force 
oKvrti  d  ngdinst  the  crank-pin  will  bo  nearly  parallel 
to  tho  lino  A  C,  this  force  being  caused  by  the 
:ii*(\>loriitiou  the  piston  is  undergoing.  For  tho 
crAuk^])in  at  E,  the  piston  will  have  attained  ^o 
»p:'td  of  tho  crank •'pm  in  its  path,  and  its  accelera- 
tion will  bo  zero.  At  D,  tho  acceleration,  or  rate 
of  iiirreaso  >>f  speed  of  piston,  will  be  the  greatest : 
and  Lenco  :it  this  point  the  pressure  against  the 
<*rank-p:n  is  nt  its  maximum.  The  pressure  of 
ste'^m  on  tho  piston  in  expansion,  cushion,  &o.,  is 
without  accoimt  in  eausmg  shake,  because  the 
same  pressure  which  is  being  exerted  on  the  piston 
has  an  equal  reaction  upon  tne  cylinder  heads.  The 
shake  of  the  engine,  jig  saw,  etc.,  is  a  vibratory 
motion  of  the  frame  of  the  machine,  and  is  due  to 
forces  acting  upon  the  frame.  As  regards  a  line 
thr>ush  the  shaft  and  cylinder,  it  matters  not 
wh;'ther  the  whole  force  acts  upon  the  pillow  block, 
as  in  absc  nee  of  steam,  or  partlv  there  and  partly 
ju  ,',vlinder-head,  in  presence  ox  steam. 

A  rule  determined  by  aid  of  the  higher  mathe- 
matics, fur  the  pressure  upon  the  craz^-pin,  due 
to  the  acceleration  of  the  piston,  is  to  the  effect 
that  at  I),  the  pressure  is  tne  same  as  would  be 
the  centrifugal  force  of  the  reciprocating  parts  C, 
wcrti  thty  hung  upon  the  crank-pin  and  revolving 
with  it.  the  centre  of  gravity  of  G  being  placed  at 
the  crank -pin  centre.  Also  at  Other  points  B,  this 
prt  S9ure  diminishes  in  proportion  to  the  cosine  of 
the  angle  BAD.  A  simple  diagram  represents 
this  pressure  for  any  point  m  the  revolution.  For 
instance,  let  A  D  represent  it  for  the  pin  at  D. 
Then  B  F  being  the  cosine  of  B  A  D,  will  represent 
it  for  the  pin  at  B,  both  in  magnitude  and  direc- 
tion. 

As  regarils  shake,  the  point  of  application  of  this 
force  is  at  A.  it  being  transmitted  from  B  to  A, 
alouj?  the  crank.  It  tends  to  pull  the  engine  in  tlie 
direction  A  toward  D,  while  the  crank- pin  is  in 
the  h.tlf  circle  Q  D  E.  But  it  is  opposite  for  the 
next  half  circle,  etc.  Therefore,  though  a  horizontal 
line  from  any  p  unts  B  to  F,  repreeenta  the  direc- 
lUiU  and  magnitude  of  the  preseore  tending  to 
eauie  shake,  its  point  of  application  is  always  at 
A,  and  hence  the  shaking  force  is  completely  deter- 
mined. 


command.  AVe  had  first  to  consider  the  fact  that 
it  was  not  the  object  we  wished  to  photograph  that 
was  in  rapid  movement,  but  the  instrument  with 
which  we  wore  working.  Let  them  suppose  a  train 
going  at  express  spoed ;  if  the  camera  were  per- 
fectly ateadv  the  rapidity  of  the  exposure  would 
represent  tne  train  almost  standing  still,  but  if 
during  the  same  rapid  exposure  the  camera  moved 
only  the  hundredth  part  of  an  inch  in  any  direction, 
the  effect  on  the  exposed  plate  would  be  that  of  the 
train  as  well  as  the  whole  landscape  having  moved 
some  dozens  of  yards,  which  would  be  tattA  to  all 
ideas  of  obtaining  anything  like  a  sharp  or  dear 
picture.  It  was  evident,  therefore,  that  we  required 
not  only  the  most  rapid  plates  that  could  be  made, 
but  also  the  quickest  form  of  instantaneous  shutter. 
Luckily,  we  had  a  great  advantage  in  the  fact  that 
distant  objects  to  be  rendered  Bharp  and  clear 
required  the  minimum  of  exposure.  Tne  whole  of 
the  balloon  photographer's  picture  was  composed  of 
dintuut  objects,  and  therefore  they  wanted  only 
such  an  exposure  of  plates  as  would  give  them  the 
hard  outlines  with  a  slight  amount  of  half  tint. 
But  they  must  not  expect  to  get  artistic  pictures  ko 
much  as  plans.  He  next  considered  the  relative 
advantages  of  photographing  from  a  free  or  captive 
balloon,  and  gave  the  preference  to  the  latter,  as  in 
the  case  of  tho  former  the  exact  tract  of  country  it 
was  wished  to  photograph  could  not  be  decided 
upon  beforehand.  A  light  rudder  or  sail  might 
perhaps  witii  advantage  oe  attadied  tothe  balloon, 
to  aAsist  the  cord  in  keeping  it  steadier.  The  prin- 
cipal difilculty  then  remaining  to  be  overcome  was 
the  surging  motion  of  the  balloon  from  side  to  side 
in  its  captive  condition ;  and  this  could  be  done 
away  with  b^  attaching  two  wires  or  cords  to  the 
(?amera  at  right  angles  to  the  line  taken  by  the 
cable  holding  the  balloon.  He  suggested  the  use 
of  elastic  indiarubber  cords  instead  of  ropes.  The 
camera  which  he  had  constructed,  with  the  special 
obj?ct.of  taking  views  from  a  c^tive  balloon,  was 
now  at  the  Paris  Exhibition.  The  taking  of  plans 
and  villages  was  onlv  one  of  many  uses  that  such 
an  apparatus  as  he  described  could  be  put 
to.  In  ease  of  war  its  uses  would  be  mani- 
fold. Tho  outlines  of  fortifications,  inaooes** 
sible  otherwise  to  the  view,  oould  be  obtained, 
and  if  an  army  were  massed,  though  invisible 
to  the  opposing  force,  any  movements  would 
1)0  easily  detected  by  taUng  a  series  of  views  at  in- 
tervals. By  means  of  a  sciopticon  or  other  form  of 
magic  lantern,  the  image  of  the  negative  directly 
on  dbve'.opment  could  be  projected  on  to  a  larf^e 
sheet  of  paper  in  a  darkened  room,  and  the  princi- 
pal outlines  rapidly  sketched  in  crayon,  so  that  the 
results  could  oe  easily  and  quickly  examined  by 
those  in  command,  and  enlarged  photographic 
imnges  subsequently  obtained  for  more  careful  refe- 
rence. In  exploring  expeditions  it  would  be  of 
great  utility,  as  the  directions  taken  by  rivers  or 
streams  ci>u1d  be  observed  even  though  hills  inter- 
vened. Also  to  Arctic  expeditions  it  might  prove 
of  very  great  service ;  but  in  these  two  latter 
instances  the  Slontgolfier  system  of  balloon  would, 
he  thought,  have  to  be  adopted,  as  few  exploring 
parties  could  carry  the  necessary  materials  for  the 
forroation  of  hydrogen  en  route.  The  first  attempts 
at  balloon  photography  were  made  by  the  late  Mr. 
Xegrotti  during  an  ascent  with  Mr.  Coxwell.  He 
hi>ped  that  another  year  would  show  as  much 
advance  in  this  particular  branch  of  science  as  in 
others  of  a  kindred  nature. 


BALLOON    PHOT0O£APHT. 

VT  .1  mooiiug  of  the  Btlloon  Society  of  Great 
Britain  held  last  Friday  at  the  Westminster 
Aviiiriuiti,  Mr.  \V.  B,  Woodbury  read  a  paper  on 
B:tl ;o->u  rtiotography.  iu  which  he  remarked  thiit 
thnic'ii  lirtle  hul  been  done  at  preseut  inthead- 
vaui'ciHeiit  of  tho  sMeuce  of  photography  for  balloon 
purp  i^i'H.  Vft  he  believed  the  day  was  "n«"»t  far  dis- 
tant when  th(>y  should  be  able  to  obtain  bird's-eye 
Tie Wii  uf  till  the  principal  towns  and  villages  of  the 
world.  i>h.)togr:iphed  and  laid  map- like  before  us 
tor  imr  luinute  inspect toa.    Nothing,  however,  of 
■1  pi'.-icti.Ml  n:iture  hud  yet  l>eon  accomplished.  The 
dith«*i.i(trs  in  the  way  were  numerous  :  but  they 
Aa  I  brvn  tunotithed  dovru  hj  the  introduction  of 
photographic  dry  pUtew  from  '20  to  lO  times  more 
n»pta  tbau  the  memtts  wo  bsre  hitherto  had  at 


Planlnff  at  any  Axiffle. — Avery  simple  method 

of  planing  at  any  required  angle  the  edgos  of  boiler 

and  other  p!ates  where  this  is  needed  to  facilitate 

calking  has  just  been  devised  by  Messrs.   Wm. 

Collier  and  Co.,  of  Manchester,  and  is  thus  briefly 

described  by  our  Manchester  correspondent.    In 

the  place  of  packing  the  plates  at  the  retiuirol 

angle  on  the  mAchiae,  which  has  been  the  method 

ordinarily  adopted,  the  tool  itself  is  made  to  work 

at  anv  angle  desireid.    This  is  accomplished  by  the 

introcluction  of  a  swivel- head  working  upon  two 

trunnions  and  moved  backwards  and  forwards  by  a 

worm  and  worm-wheel,  and  which  is  locked  fast  in 

any  position  by  means  of  bolts  in  radius  slots  on  a 

I  radial  plate  attached  to  the  slide.    The  machine 

j  itst'lf  connsts  of  a  long  bed  with  a  raised  part  for 

I  carrying  the  plates,  and  above  this  a  girder  with 

j  cramp  screws  for  holding  the  plates  m  position. 

j  Tho  t«>ol  is  carriefl  on  a  slide  actuated  by  a  screw 

I  with  reversing  motion,  and  is  so  arranged  as  to  cut 

;  b.-^th  wavs,  a  pair  of  stops  which  actuate  a  small 

ra.  k  nuii  pinion  turning  over  the  tool  at  the  end  of 

eviry  stroke.    The  miohiue  is  constructed  to  take 

iu  :i:il  plane  simuitaneoufly  at  any  angle  a  set  of 

p!av  sup  to  12in.  in  thickness  and  20ft.  in  length. 

To  keep  machinery  from  rusting,  take  >oz.  of 
:  camphor,  dissolve  in  lib.  of  melted  lard ;  take  off 
the  scum  and  mix  in  as  much  fine  blackletd  as  will 
give  it  an  in>n  col«iur.  Clean  the  machinery  and 
smear  with  this  mixture.  After  twentv- four  hoars 
rub  clean  with  a  wf  t  linen  cloth.  It  will  keep  clean 
.  for  months  under  ot^naiy  cizc\itnalan^:«a. 


SCIENTIFIC  SOCIETIES. 

9^^^ 

BOTAL    ASTRONOMICAL   SOCIETT. 

THE  November  meeting  of  this  tooiety  was  haU 
at  Burlington  House  on  Friday,  the  11th  iait. 
Mr.  £.  J.  Stone,  Yice-Fresidentf  in  tha  chair. 

Mr.  Downing  read  a  paper  entitlMl,  "On  the 
North  Polar  Distanoes  of^  the  Cape  Catalogue  for 
1880,  and  on  the  Greenwich  and  Capo  Mean  Sys- 
tems of  North  Polar  Distances."  Ho  aaid :  I  hare 
given  a  comparison  of  the  north  pokur  diitanfisi  of 
stars  in  Mr.  Stone's  Cape  Catalogue  of  18S0,  with 
the  mean  of  the  places  m  the  six  Greonwieh  oata- 
log^ues.  Also  a  comparison  of  j  the  N*.  P.  D.  of  the 
three  Cape  Oataloguee  published  bj  Mr.  Stoae. 
with  the  mean  of  the  aix  Greenwieh  catalogosi. 
The  great  difficulty  in  making  this  comparison  aasH 
from  the  unoertamty  of  the  Talnee  of  the  pn^er 
motions  of  the  stars.  I  have  also  ffiven  tho  pro- 
bable errors  of  the  N.  P.  D.,  and  it  does  not  appear 
that  there  is  any  notable  increase  in  pasring  nom 
the  stars  which  are  visible  to  the  Morthem  Ob- 
servers to  those  which  are  bey(»d  their  reach. 

Professor  Fritchard  was  then  called  npontonad 
a  paper  **  On  a  Method  of  Measniing  the  BeU- 
tive  Brightness  of  Stars."  He  said  he  believed  h-^ 
had  hit  upon  a  method  by  which  the  magnitwrls  of 
stars  could  be  determined  with  accuracy  to  ob«' 
tenth  of  a  magnitude.  He  had  at  present  onlj 
applied  the  method  to  some  60  or  70  stars.  Heusid 
a  wedge  of  homogeneous  glass,  which  had  bssi 
made  for  him  by  Mr.  Grubb.  It  was  about  'iiiL 
long,  and  about  3-lOths  in.  in  thickness,  the  Wfdfe 
was  divided  along  its  length  with  a  scale  reediB{ 
to  tenths  of  inches.  The  wedge  eonld  be  slid  ci 
front  of  a  diaphragm  perforated  with  a  taul 
droular  hole  to  direct  the  eye.  These  was  nottins 
new  in  this  contrivance,  but  its  Talne  depended  cc 
the  use  made  of  it.  Mr.  Dawes  had  employed  i 
dark  wedge,  but  had  assumed  as  the  basis  d  Ui 
results  that  a  star  just  visible  with  a  certain  apertsR 
was  of  a  certain  definite  magnitude,  whanu  he 
had  f omid  that  at  Oxford  a  star  differed  as  medk  n 
6-lOths  of  a  magnitude  in  passing  from  a  sesitii 
distance  of  52'^  to  a  zenith  distaiice  of  74^,  andoo 
two  different  nights,  though  the  meteoiolMinI 
circumstances  of  the  atmosfdiere  appeared  inn- 
tioaU  the  same  star  exhibited  a  diffenDSs  of 
brilliancy  which  amounted  to  nearly  a  whole 
magnitude.  His  method  was  to  take  a  star  whiofc 
he  assumed  to  be  constant  in  hrightaass,  he  hsd 
for  this  purpose  .taken  the  star  k  LyrsB,  and  with 
a  telescope  of  4in.  a|»ertare,  had  notioed  the  part 
of  the  wedge  wmeh  jnst  extinguished  tbi 
light  of  the  star.  The  teleeeope  was  tta 
stopped  down  to  2in.,  and  the  part  of  the  v*4* 
which  now  served,  to  extingaish  the  light  of  ths 
star  was  a^^ain  noted.  This  gave  an  important  oos- 
stant,  for  it  might  be  assomed  that  the  U|^  of  tke 
star  was  in  the  first  instance  four  timee'as  gnst  si 
the  second.  From  a  number  of  readiags  taksa  is 
this  way,  the  absorption  of  different  parts  q<  tk« 
wedge  was  determined  with  proat  aeenney,  sad  it 
was  found  that  the  shoospcioa  conpsaposidsd  with 
the  thickness  of  the  wedge.  There  was  bo  pose- 
bility  of  an  observer  deestting  himself,  as  tfM  xssd- 
ings  of  the  wedge  were  net  redoeed  till  iha  asic 
morning,  and  the  observer  could  not  tell  what  nsJ- 
ings should  be  expectsd.  lathis  wavthsyhsd 
found  out  from  a  number  of  readings  oi  the  vedfi 
the  coefficient  of  absorption  of  tha  earth's  ates- 
sphere  at  various  zenith  distances,  so  that  we  sw 
now  predict  the  apparent  variation  in  tfM  aspi- 
tude  of  a  star  as  it  comes  to  the  meridian  and  self 
again.  The  results  obtained  agreed  with  thshv 
we  have  discovered  to  within  1-lOth  of  &Mp* 
tude,  whether  the  star  obf  erved  is  large  or  sasU. 

Mr.  Knobel  said :  I  have  been  engaged  lor  soa^ 
time  in  a  research  similar  to  that  aJMcrihsi  ^^ 
Prof.  Pritchard.  The  method  I  have  sdopt^ 
differs  in  character,  but  the  principle  is  ths  n^ 
as  that  which  Prof.  Pritchud  makes  ass  fl£^ 
have  limited  the  aperture  of  my 
determined  the  magnitnde  of  stut  bgr 
axrarture  at  which  ue  light  is  extinguihsd. 
this  purpose  I  have  made  use  of  a  ww-<*^^ 
reflector,  and  also  of  an  nnsUveced  gisss  *" 
but  I  do  not  attach  the  lugh  degree  of 
the  results  I  have  obtained  that  Vnt 
seems  inclined  to  attach  to  his  icsoHa 
that  my  results  are  dependent  not  cti^j 
changing  meteorologica*  conditioas,  V 
upon  the  state  of  the 
for  I  have  found  over  and 
that  when  one  is  not  in  vigoron 
one  wants  a  larger  apexture  to 
than  when  in  vigorous  health  and 
to  observe.  With  regard  to  incroass  of  g^ 
at  different  zenith  distances,  I  shoeU  B^^  ^^«^to 
PrtDf.  Pritchard  iriiether  his  Uw  oonoteii^^  ^^m 
tible  given  bv  Sibel  as  indicatisff  te  ■^^Ti^a*^ 
at  different  aftttudes. 

Mr.  Christie  said:  Prof.  Piitbhsid 
he  had  some  reason  for  assnmiag  M 
K  Lyni?  was  constant  in  brightnsn;  * 
very   dangerous  principle   to  ■A<V^^V^T<^# 
^masaures  I  have  made  bimU^  thflNip  X  4^^^ 
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cxny  them  Tery  far,  I  am  inclined  to  thiiik  that 
the  majority  of  stars  fluctuate  slightly  in  magni- 
tude, not  to  any  great  amount,  but  still  to  such  an 
extent  that  we  ought  not  to  adopt  any  single  star 
as  a  constant  of  magnitude,  but  the  constant 
should  be  obtained  from  the  mean  of  measures 
of  a  number  of  stars.  In  former  times 
the  Right  Ascensions  of  all  stars  were  referred  to 
one  star;  but  of  late  years  that  plan  has  been 
given  up,  and  Kight  Ascensions  are  now  referred 
to  a  place  derived  from  the  mean  of  observations 
of  a  number  of  clock  stara;  and  some  similar 
plan  oaght  to  be  adopted  in  photometric  determi- 
nations. 

Mr.  Knott  said :  I  have  not  given  much  time  to 
the  photometxy  of  stars  :  but  in  determining  the 
magnitude  of  variable  stars  I  have  found  that  the 
method  of  limiting  apertures  gave  very  satisfactory 
results  when  tiie  stars  were  compared  with  others 
in  th«  same  field.  For  example,  I  found  that  in  a 
number  of  observations  made  by  Mr.  Baxondall 
and  myself,  with  a  few  startling  exceptions,  we 
generally  agreed  to  within  two-t^ths  of  a  magni- 
tude. I  should  like  to  ask  Prof.  Pritchard  whether 
in  reading  the  wedge  the  individual  observations 
irere  discordant? 

Prof.  Pritchard :  No ;  very  accordant. 

Mr.  Knott :  I  should  have  thought  that  in  slid- 
ing the  wedge  along  till  the  star  was  extinguished, 
you  might  ^et  different  readings. 

Prof.  Pntohard:  I  should  have  expected  the 
same,  but  it  is  not  so ;  the  reading^  are  quite  ac- 
cordant. 

Mr.  Knott :  That  is  an  interesting  fact.  I  shall 
be  glad  to  study  the  paper  in  print;  but  there  is 
another  point,  with  respect  to  the  colour  of  stars, 
to  which  I  should  like  to  draw  attention.  It  is, 
that  with  a  red  star,  on  limiting  the  aperture,  the 
mairnitude  appears  to  decrease  more  raoidly  than 
with  a  neighDouring  white  star,  so  that  if  you 
have  two  stars,  a  red  and  a  white  one,  which 
appear  of  nearly  equal  magnitude,  on  limiting  the 
aperture  the  red  one  f  adee  most  rapidly,  so  that 
fne  method  of  limiting  apertures  wiU  give  von  a 
difference  of  quite  hfilf  a  magnitude.  Probably 
there  is  a  great  deal  of  personiuity  in  such  obser- 
▼atioBs. 

Mr.  Stone :  Some  time  ago,  I  tried  to  determine 
the  magnitude  of  some  stars  by  «xtinguishing 
their  light  with  two  tourmalines.  The  obsenra- 
tiODS  I  made  were  neariy  simultaneous  with  ob- 
MTvationB  made  by  Mr.  James  Carpenter,  and  I 
found  that  the  angle  at  which  the  light  of  a  par- 
tienlar  star  appeared  to  me  to  be  extinguished 
differed  entirely  from  tiie  angle  at  which  it  ap- 
peared to  be  extinguished  to  another  observer ; 
ont  that,  nevertheless,  in  making  differential  mea- 
■nrea  of  the  magnitudes  of  two  stars,  our  results 
agreed  very  closely.  I  shall  be  glad  to  hear  from 
I^f .  Pritaiard  whether  the  obaenrations  of  which 
he  has  ^oken  were  all  made  by  one  observer.  It 
■hoold  be  noted  that  the  value  of  the  scale  of  ab- 
torptaon  of  the  wedge  which  Prof.  Pritchard  has 
determined,  all  depends  on  the  variation  of  light 
with  apertures,  so  that,  theoretically,  his  method 
cannot  be  more  accurate  than  the  method  of  limit- 
ing apertures.  I  should  be  glad  to  know  whether 
the  constant  of  absorption  which  he  has  deter- 
mined is  the  same  for  diif erent  observers. 

Major  Herschel  said :  If  anyone  will  examine  the 
photometric  observations  made  by  my  father  at  the 
P^  of  Good  Hope,  I  think  that  he  will  see  that  it 
*"  ™possible  to  make  anything  but  differential  ob- 
jj^jtions  with  any  degree  of  accuracy.  Absolute 
^^T^'QiinationB  made  by  one  observer  cannot  be 
^^I^red  with  those  made  by  another.  I  noticed 
^^i*  ft^f .  Pritchard  spoke  sometimes  of 
^*»<«  sometiines  of  •*!":  th 

of  difference  if  the  results  are  combined. 


•«WB," 


^^^•"'"^^^iuss  of  **!'*':  that  might  make  a  great 
t*'^'/ difference  iff  ■       ■ 

->^air'  ^'^^'iBtie  said  :  I  should  like  to  be  allowed  to 


further  suggestion  as  to  the  method  of 
tiie  magnitude  of  stars  by  extinction.  It 


I^.O^v;  ux-red  to  me  that  an  objection  to  the  method 
t^2jL_~^  removed  by  usin^  a  moderately  bright 
j2I?Sr'^**pcl  of  constant  brightness,  on  which  to 
^^UXA^  the  light  of  the  stars,  so  that  they  wiU 
'^"■^*'*'2i"t  to  equality  with  the  background,  in- 
^eing  totally  extinguished. 

yard  said :  Probablv  many  Fellows  of 

are  aware  that  Prof.  Pickering  has  de- 

\i  for  some  years  to  photometric  ob- 

*  of  the  stars.    He  has  doTised  several 

^^^struments  by  which  the  light  of  two 

l>r ought  to  im    equality  by  means  of 

?^(Xge  pnsms :  the  insirumonts  are  reversed 

^^  gs  arc  made  again,  and  every  possible 

^    ia  taken  to  avoid  errors  due   to    the 

.    as  well   03   errors  due   to  the  per- 

the  observers.    The  method  of  bringing 

^t  two  stars  to  an  equality  has  many  ad- 

o^rer  methods  iuvohiug  the  extinction  of 

Of  the  stuiii.    And  Prof.  Pickering  finds 

.^YvatiouR  made  by  difTercut  inKtrumonts 

^I'ent  observers   :ii»i»pear   to    agree  very 

'-■«rigtie:   There  is  a  difHculty  in  applying 
^thod  to  Etais  which  are  not  in  the  same 


Mr.  Ranyard :  Prof.  Pickering  has,  I  believe, 
devised  an  instrument  by  which  8t.irs  at  many 
degrees  apart  can  be  satisfactorily  compared^  and 
has  made  a  great  number  of  measureuents  with  it. 

Mr.  Common :  Prof.  I'ritohard  might  try  to  get 
some  absolute  determination  of  the  light  of  stars 
in  the  way  that  physicists  adopt.  I  would  suggest 
that  he  should  measure  the  light  of  a  stanoJird 
candle  with  his  wedge  at  various  distances  from  his 
observatory.  I  know  that  at  Oxford  he  has  ample 
opportunities  for  such  an  experiment. 

Mr.  De  la  Hue :  As  to  the  advisability  of  refer- 
ring the  magnitude  of  stars  to  a  terrestrial  standard 
of  light,  I  have  just  returned  from  Paris,  where  the 
question  of  a  standard  light  has  boon  fully  dis- 
cussed by  the  most  eminent  philosophers  of  all 


Society  for  the  great  kindness  done  to  their  local 
Society  in  aflRliating  it  to  the  parent  body.  It  was 
an  act  which  he  could  assure  tliem  had  been  highly 
appreciated,  and  he  trusted  that  they  would  bo 
able  to  show  that  they  were  worthy  of  the  honour. 
Mr.  Halley  then  referred  to  the  microscopical 
work  whidi  was  being  done  in  the  colony  of  vic- 
toria, mentioning  amount  others  a  mode  of  mak- 
ing wax  cells  for  mountmg  objects.  He  said  that 
of  course  there  was  nothing  new  in  the  idea  of 
usin;;  wax  for  this  purpose,  as  it  had  been  done 
over  and  over  again :  hue  as  far  as  this  particular 
method  of  making  the  colls  was  concerned,  he 
believed  it  to  be  new,  and  it  had,  at  any  rate,  the 
advantages  of  being  simple,  easy,  and  done  in  a 
very  shoit  time.  A  mixture  of  wax  and  spermaceti 
I  (about  1-Cth  part  of  the  latter)  was  placed  hot 
the   middle  of   the  slide,  and  the  surface 


Europe,  and  they  came  unanimously  to  the  con 

dusion  that  it  wi  not  at  present  jissible  to  fix  ;  jpon   the   n^i^i^*®  ^l,  ^'Jf  """^.^""^^^^^ 

such  an  absolute  standard,  but  that  it  was  ex-  j  ha^^ng  been  made  perfectly  level  by  passmg^ 

-  -  "a  gauge  made  of  glass,  the  slide  was  placed  upon 
the  turn-table,  and  the  cell  was  turned  up  out  of 
the  solid  wax  (see  Journal  of  the  R.M.s.^  III., 


tremely  desirable  that  such  a  standard  should  bo 
fixed.  (Laughter.)  The  bougie  and  tlie  incan- 
descent platinum  lamp  each  present  certain  advan- 
tages, but  they  fall  short  of  what  is  desirable,  and 
an  International  Congress  of  Experimental  Philo- 
sophers will  have  to  1m  appointed  to  fix  a  natural 
standard  of  illumination. 

Mr.  Christie  then  read  several  papers  upon 
Physical  Observations  of  comets  /'  and  0,  1881. 

Mr.  Rand  Capron  asked  if  in  any  of  the  obser- 
vations the  bands  had  been  observed  as  broken 
up  into  lines,  as  was  reported  to  bo  the  cosu  in 
some  of  the  American  observations. 

Mr.  Chritttie:  No,  as  observed  at  Greenwich 
they  were  not  absolutely  rolit  up,  but  with  a  very 
narrow  slit  there  anpesfed  to  be  a  very  sharp  odgo 
to  one  of  the  banos  at  wave-length  5126,  which 
corresponds  with  the  edge  of  one  of  the  flutings  of 
the  carbon  spectrum.  Owing  to  the  position  of  the 
comet  below  the  Pole,  there  was  great  difficulty  in 
getting  at  it  with  the  great  Greenwich  equatorial. 

Mr.  Knott  said :  I  found  it  impossible  on  first 
observing  the  spectoum  of  comet  ^,  to  detect  the 
bands  ;  but  afterwards  on  the  20th,  I  could  see 
three  bauds,  so  that  I  conclude  that  the  continuous 
spectrum  was  at  first  very  bright  and  masked  the 
bands,  but  afterwards  it  grew  fainter. 

Mr.  Lockyer  asked  Mr.  Christie  whetiier  he  had 
been  able  to  observe  any  difference  in  tho  length  of 
the  bands.  In  the  obaorvatious  published  there 
was  no  statement  made  as  to  whether  any  of  the 
bands  varied  in  that  way ;  for  example,  whether 
some  corresponded  to  the  breadth  of  the  nucleus 
only,  while  others  extended  further. 

Mr.  Christie :  I  cannot  answer  that  point,  be- 
cause with  the  dispersion  we  used  wo  could  only 
see  one  lino  in  the  field  at  a  time,  and  we  gave  our 
whole  attention  to  measuring  the  position  of  the 
bonds. 

Capt.  Xoblc  drew  oa  the  blackboard  diagrams 
showing  the  structure  which  he  had  observed  in 
comet  V,  1881,  on  various  nights.  The  structure 
changed  very  materiaily  from  night  to  night.  On 
the  :Mth  June  he  noticed  a  very  distinct  ray  within 
the  body  of  the  comet,  making  an  angle  of  some 
10^  or  Id"  with  the  axis  of  the  comet,  and  an 
aigrette  on  the  solar  side  of  the  nucleus  also  in- 
clined to  the  axis  of  tho  comet. 

Mr.  Banyard  confirmed  the  structure  shown  in 
Captain  Noble*s  drawing  of  the  21th  June,  and 
pointed  out  the  want  of  symmetry  of  all  the  jets 
with  respect  to  the  axis  of  the  comet*s  tail. 

Mr.  Marth  read  a  paper  on  an  Kpbomcris  which 
he  had  prepared  of  the  positions  of  the  satellites  of 
Uranus.  This  year  tlie  Earth  passes  through  the 
plane  of  the  orbit  of  the  satellites,  and  an  oppor- 
tunity will  be  afi'orded,  which  will  not  occur  a^ain 
for  forty-two  years,  of  observing  the  conjunctions 
of  the  satellites,  and  determining  with  accuracy 
the  position  of  the  planes  of  their  orbits. 


1380,  p.  SCO).  He  had  with  him  a  number  of  speci- 
mens from  which  the  Fellows  could  judge  fox 
themselves  as  to  the  extreme  neatness  of  thei: 
appearance,  and  so  far  as  durability  went  ho 
thoueht  they  would  be  equal  to  anything  hitherto 


severe  test  of  travelling  from  Australia,  knocking 
about  in  his  portmanteau ;  and  passing  through  the 
Red  Sea  in  the  month  of  August,  which,  even  to  an 
Australian,  was  no  joke.    Turning  to  work  done 
in  connection  with  the   faima  and  flora  of  the 
Colony,  it  would  easily  be  imagined  that  they  had 
a  wide  field  open  to  them,  seeing  that  their  shores 
were  so  remarkably  rich,  particularly  m  BitjoLua-- 
a  term  which  they  had  adopted  in  preference  tc 
Puhjzoa,    Their  Secretary,  M.r.  Gtoldsteiu,  was  him- 
self working  out  this  subject.    AJready  they  had 
determined  no  less  than  thirty  new  species  and 
several  genera.    Work  like  this  was  favoured  by 
the  advantages  they  possessed  of  obtaining  speci- 
mens in  large  lumps,  sometimes  as  much  as  three 
or  four  feet  through,  instead  of  beirg  deiiendent 
on  the  small  and  dned  specimens  which  alone  could 
be  obtained  in  England.    As  in  Australia  they  had 
prospered  commercially,  so  he  hoped  they  might 
also  prosper  in  their  scientific  pursuits.  They  were 
very  careful  in  everything  connected  with  mattsrs 
of   education,   amongst  which  those   relating  tc. 
science  were  by  no  means  forgotten.  ^ 

Mr.  Crisp  called  attention  to  a  slide  of  SKtlrtia 
fjcfiWM,  mounted  in  phosphorus  by  Mr.  Stephenson , 
which  illustrated  the  advantage  of  mouutuig  iu 
media  of  high  refractive  index  in  a  more  striking 
manner  than  had  yet  been  seen,  tho  diatom  being 
resolved  with  the  most  remarkable  and  exceptional 
clearness. 

lir.  B.  W.  Richardson's  paper  on  *'  Multiple 
Staining  of  Animal  Tissues  with  Picro- carmine, 
Iodine,  and  Malachite- green  Dyes,  and  of  Veget- 
able Tissues  with  Atlas -scarlet.  Soluble-blue, 
Iodine,  and  Malachite-green  Dyes,"  was  read. 

Mr.  Stewart  said  it  seemed  to  him  extremely 
important  that  with  such  papers  they  should  have 
specimens  before  them  upon  which  they  could  form 
a  judgment,  as  when  anyone  discovered  a  new  pro- 
cess ho  was  very  likely  to  become  enamoured  of  it. 
Ho  did  not,  of  course,  say  this  in  any  diaparagc- 
ment  of  the  presont  paper;  but  he  thought  it  would 
be  very  much  better  if,  in  future,  papers  of  that  kind 
could  bo  illustrated  by  tke  exhibition  of  type  speci- 
mens of  what  the  particular  reagents  were  capabit' 
of  doing. 

Mr.  J.  C.  Sigsworth  said  he  had  understood  that 
the  new  catalogue  of  the  books  in  the  Society *ti 
library  was  nearly  ready,  but  that  it  was  not  goiu^r 
to  be  printed ;  he  should  be  glad  to  know  if  sulL 
was  case. 

The  Chairman  said  that  the  announcement  wn:; 
premature,  the  question  of  printing  not  haviup^ 
been  decided  bj^  the  Council.  It  was,  however, 
under  consideration. 

Mr.  Jno.  Mayall,  jun.,  exhibited  an  Abbe  aper- 
tometer,  which  was  devised  by  I'ruf.  Abbe,  speci- 
ally for  the  mo-isuremont  of  very  large  apertures. 
The  original  ouu  was  of  crown  glass,  which  hud  a 
somewhat  low  refractive  index,  and  this  neccsiii- 
tated  the  pointers  being  placed  so  far  apait  that  it 
was  sometimes  a  little  diJIIcult  to  see  them.  ILu 
improved  form  was  ma<le  of  flint  glass,  with  a  re- 
fractive index  of  1*031,  and  this  enabled  the 
pointers  to  be  placed  nearer  t0|^thcr,  so  that  they 
could  be  seen  with  greater  facility.  The  scale  waK 
marked  up  tu  I'iO,  and,  without  doubt,  apertuivs 
could  bo  accurately  measured  up  to  1*00  or  higher, 
if  the  opticians  succeeded  in  producing  any  such 
a])erlure^. 

Mr.  Mayall  also  exhibited  a  specimen  (lent  by 
Mr.  T.  S.  Ba^tlcy)  of  a  now  micrometer  plato, 
ruled  iu  America  by  Fasoldt,  who  undertakes  t'> 
luie  lines  of  any  given  fineness,  up  to  l-l,(.K}-:),OUii 
of  an  inch :  but  ho  was  obliged  to  say,  after  ex- 
umining  the  plate  before  them,  whic^  was  from 
10,000  to  12u,0:i0  lines  to  the  inch,  that  the  lines 
were  so  sliglitly  ruled  that  their  practica.1  ^^^<^ 
was  very  small .    Th^  lm^%  T\i\»A  Vj  '^^JvsiwX. — "- 


BOTAL  MICEOSCOPICAL  SOCIETT. 

THE  second  meeting  of  the  session  of  the  above 
Society  was  held  on  the  9th  iast.  at  King's 
College,  Strand,  J.  W.  Stephenson,  Esq.,  F.R.A.S. 
(Vice-President),  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read 
and  confirmed,  and  the  thanks  of  the  society  were 
voted  for  various  donations  received,  including  Dr. 
H.  Van  Heinck*s  "  Synopsis  des  Diatomeos  de  la 
Belgique." 

Bir.  Crisp  exhibited  uid  described  Holmgren's 
apparatus  for  observing  the  circulation  in  tho 
luxi^  of  a  froff,  a  French  Pocket  Microscope, 
Salrs  Pocket  Microscope,  and  Watson's  Nose- 
piece  for  Analyser,  Wenham  prism,  and  the  Vertical 
Illuminator,  and  described  Nachet's  new  Pockbt 
Microscope  (lent  by  Dr.  Klein),  and  Crosslcy's 
Microscope,  with  special  arrangement  for  illumi- 
natuig  the  swinging  substago  (lent  by  Mr.  Crossley). 

Thtt  Rev.  J.  J.  Ualley,  of  Melbourne,  Vice- 
President  of  tlie  MiciOecopical  Sucitty  oi  Victoria, 
was  mtroduced  U)  the  muetin^  by  the  Chairniuu, 
and  thanked  the  Fellows  for  the  very  cordial 
welcome  which  they  had  just  given  him  as  a  repre- 
sentative of  one    of  the    youngest  microscopical 

societies  in  the  world.    He  hud  on  leaving  Aua-  K^pif  xcSktV  moi^'^^wX^  VaA^  ^«t^<st.«t^  'o^vl^ 
tralia  been  asked  to  thank  the  Uoya\  "MiciOiCovicaYVXj^iXlfit  «a  Wii\\** 


va<& 
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Mr.  Criap  said  that,  with  regard  to  the  claiin  . 
hftva  ruled  1,000,000  linei  to  tha  iiich,  the  oul; 
■uggMUon  ol  a  proof  wu  that  the  micromBtFr 
■crew  had  been  aat  to  that  degree  of  Soeuvsa, 
wbiali,  of  oour«e,  wm  qnita  another  matter. 

Ur.  Dnyfui  caUed  attsntiOD  to  a  slide  of  f^_/:i~ 
yitrt  megalocarpUf,  by  Dr.  ZimmerDiaaD,  of  Chem- 
iiilz,  who  had  acquired  coniiderable  reputitioDtdi 
mounting  micra-fungi.  Tbii  allde  ^oned  di>- 
tinctly  both  EjBo^porei  and  azvgoiporei,  the 
giiitenca  of  which  Lad  been  denied.  Ha  also  ex- 
hibited Aspar:lillm  ;ilai„;i',  Pilubolu:-  rri/'Mlumn, 
and  Miteor  rardiioim. 

Ur.  Crisp  laid  they  had  to  regret  the  deathi  of 
two  geutlemeii  well  knowu  in  ih«  micioHopical 
world.  Mr.  C.  S.  Xachet,  the  founder  of  the 
French  firm  of  that  name,  had  died  on  the  i^Sch 
October,  at  the  advanced  ^ga  otSS;  and  Mr.  C. 
A.  Speoeer,  of  Oeneia,  U.S.A.  (ooa  of  (he  earlj 
mnken  of  objectiTee  with  apertom  sxceeding 
Umm  of  180°  dry  objectiTeal,  had  died  on  2Sth 


Septembe 
The  Bi 


The 


a  that  the 


in  the  apeciei 
m  ununol  now  found  in  thia  gaaao. 

Mr.  Mifln^il  lud  that  tha  term  "  Peruviaa 
Qoaao"  wu  a  Ter;  wide  one,  and  he  thought  that  ai 
tbaflntdapoaltiolthis  aabttanoa  were  pret^well 
worked  oat,  wbat  oirae  over  h«a  now  «»i  tram 


to  think  that  thie  change  in  the  varietiee  of  tha 
diatomi  really  iadiwled  that  dspodtt  now  received 
WW*  from  a  new  locality ;  or  it  might  even  be  that 
the  old  depodt  waa  beine  worked  at  a  much  lower 
leral  tliMt  larmeTty.  Moreover,  althou){h  Tariona 
nunoa  may  correctly  be  called  "Peruvian,"  still 
UMT  i^htcome  from  widely  different  diatricta. 

Mr.  Cuaux  laid  that  bia  experience  wu,  that 
there  were  no  two  cargoea  of  guano  alike ;  but  it 
MuDa  from  vaiioiu  placea,  and  ita  uniformity  of 
qDBlltrcDnJd  never  be  depended  upon. 

ICr.  T.  Cbarlen  White  uid  he  had  for  many 
you*  p*«t  felt  the  need  □(  some  apparotui  by 
whi<i  the  development  of  the  lower  forms  ot 
•nliDal  life  eould  be  imtched  aoderthe  microacope, 
sader  similar  conditions  to  thoie  ia  which  the 
ohjeota  naturally  eiiated.  A  large  namber  of 
growing -slides  hod  been  brought  before  them,  but 
he  had  never  faunil  that  tbey  were  of  very  mneh 
nae;  certainty  not  so  usi;tul  an  one  which  was 
fitt»  to  him  a  short  time  ago  by  a  member  of  the 
Quakatt  Club,  Mr.  Uoodwin.  It  vras  nsaeasary  in 
any  eooMvance  of  this  kind  to  have  the  objects 
kept  oooitaatly  wet,  and  to  aSord  an  opportunity 
of  DDnstantly  obsHrving  them  without  the  danger 
ot  tluir  being  oiushed,  which  would  be  sue  to 
.ooonr  U  the  cover  were  ahilted  in  the  least  degree. 
The  contrivance  to  which  be  referred  consisted  of 
a  triangular  ^ece  ot  Biasa,  about  2iii.  in  the  base ; 
at  a  abort  distance  from  each  angle  a  small  block 
of  TDloanite  was  cemented  upon  the  gllM,  and  a. 
small  pdece  ot  thin  gimM  waa  fitted  between  them, 
lo  that  it  could  not  be  shifted  laterally ;  in  the 
centre  of  the  thin  glass  a  hole  was  drilled,  and  a 
imall  metal  ring  waa  cemeutsd  round  tho  hole; 
uadei  tha  thin  glass  some  ihio  strips  of  blotting- 
paper  were  fixed,  and  il  water  was  slowly  dropped 


to  the  hole  it  waa  drawn  < 


'^ 


thought  it  was  worth  bringing  bi 
the  meeting. 

Hr.  Slawait  asked  if  it  waa  not  probable  that 
minote  orgoniinu  might  get  under  tbe  blotting- 
,  or  get  entangled  amons  its  fibres  ? 

— r.  Curtiea  said  that  tha  thin  disc  of  glose  was 
belddoffn  in  its  place  by  small  vulcanised  ringa 
fitting  over  the  vulcsnitu  blocks.  He  had  found 
that  these  blocks  were  liable  to  gat  loo«,  so  that  it 
would  probably  be  uecesauy  to  nuke  them  oE 
glass. 

Mr.  Watson  exhibited  and  described  a  simple 
form  of  St»phoBSOn'a  safety  stags.  The  now  form 
waa  more  simple  than  any  which  had  hitherto  been 

The  Chairman  announced  that  the  first  convei 
aaxione  of  the  session  would  be  held  on  the  7t 
Deoembei,  and  expressed  a  hope  that  there  wo 


The  following  were  elected  Ori/.Nnr'/ Fallows:— 
Messrs  Bobert  Brgott,  Walter  T.  Christian,  F. 
Howard  CoUiua,  G«orga  Hasley.  Charles  Newton, 
Joseph  B.  Bobinson,  and  Louis  A.  Sittem. 


npHB  dghth  meeting  of  the  session  wai 
1  held  at  the  Royal  Institution,  Colquitt- 
tSttt,  on  ?iU»7,  the  Itli  ot  NoTember,  ISSl 


Tho  following  gentlemen  were  elected  ordinary 
members  of  the  Society :— John  I'eonock,  11, 
Marmion-TBad,  Seftoa  Park  ;  Henrv  KendaJl,  15, 
Jlarmion-road,  Seftoii  Park :  Harold  Swift,  72, 
Wellesley  -  rood,  Friaca's  Park :  Alfred  Clay 
Abraham,  I  IT,  Hartingtoa-raad;  Edward  Rosling, 
3S,  Devon ahire- road,  Olaughtou;  Itev.  H«nry  E. 
Martin,  Woodlands,  Garatcn. 

Tbo  paper  of  tha  eveaing  was  read,  "On  the 
Sea-Lily  Pentacrinus,"  by  the  Rev.  Henry  H. 
Higgins.  M.A.,  ot  wbich  the  fallowiog  ii  ou 
abstract:  —  The  meridian  ot  tha  Sea  -  Lilies, 
Penlaorini,   aeema  to    have  been    raachnd  in  the 

thousands  ol  •quitre  milea.  and  become  con-  ' 
juents  ot  >ediuieTitaiy  rocks  many  huuilrsds  ot 
feat  in  thinkneii.  Their  extreme  beauty  and  com-  I 
plexity  of  structure,  it  attained  by  natural  selec-  < 
'"~i,  point  to  a  pedigree  ot  iinmoasurabte  anti-  ' 
_  Lv,  concemiQB  which  nothing  is  known.  The 
tiea-Xiliae  have  been  placed  near  tha  Polypes  ;  but 
radiate  in  type,  the  furmor  ore 
atter  have  o  good  canal  open  lo,  or 
constituting,  tha  body  cavin — the  former  have  a 
distinct  gooil  canal  with  oral  anil  anal  apertures: 
the  lalter  have  no  neural  regions-^the  firmer  have 
branching    from   a  ring  with 

Cudo-gaoglia:  the  latter  have  thread-cells— the 
mer    are     without    thioad-celLs :    the  latter 
generally  are   composite — -the  former  are'  always 
simple.     The  annuloid  structure  of  the  Sea-Lily 
has  nothing  whatever  to  do  with  the  "  ringed  ' 
■earance  ot  the  Item.      The  segments,   which 

fire  in  number,  are  "  rineisd  "  in  a  horizontal 

plana,  like  the  figures  on  the  dial  of  a  watch  laid  on 
a  table.  Thie  is  true  of  all  the  Eohinodermata. 
The  Star-fish  is,  therefore,  nil  a  rayed  animal. 
From  an  example  of  a  ''mend"  in  a  fragment 
plume  of  a  Sea-Lily,  the  sBbjeat  ot  tha 
ou  ol  lost  parti  led  to  tiie  following  re- 
marks:  "Howaspockof  '  plasma,' havingtromits 
position  a  apeciol  fouctioii,  oau  take  upon  itself  Ic 
changethat  f  unotiou .  uud  chargeitsBltwitbthed  atiea 
attained  to  a  fertilised  ovum,  at  the  same  time 
having  its  embryological  potency  modified  eo  as 

tly  to    suit    the    spesnii    requirements    ot    a 

itioD  determiUEd  by  an  acaideDt— is  an  inquiry 
I  the  threshold  ot  which  he  that  asiumes  to  be 
itifically  rich  must  be  sent  empty  away.  It  it, 
however,  in  tha  regions  ot  the  unknown  that  the 
■owards  of  ftiluro  observers  lie  hidden, 
the  highest  priie  may  be  the  digooVBTf  ot 
truth  or  the  habit  of  mind  developed  in  tha  search 
after  it,  one  thing  is  sure — nature  is  a  field  where 
hoaeat  toil  never  terminates  in  diuppaintment" 
icliuuon,  the  meeting  resolved  itself 
into  a  Conrersazions,  when  tha  following  subjects 
reieiUnitrttted:— Anachsjis,  in  deoay,  with  high 
DWer,  Qeorga  F.  Chantrell ;  Cabinet  slides, 
idoent,  Alfred  Leicester;  Ciistatella  mncedo,  A. 
T.  Smith,  inn. ;  Dcsmids  and  diatomi,  George  F. 
Healey;  Diatoms,  T.  W.Bruce;  Dioiite,  section, 
"  —  C.  Beulev  :  Dlotara.  snaoias  of,  W.  H. 
I.  C.  Thomp. 
animals.  H.  B.  Boult ; 
Hydra  viridis,  Di.  HoCiellaDd  :  Ova  ot  Planoibis, 
■howiLg  roUtion,  J.  T.  N.  Thomas ;  Ovum  of 
Hydra,  in  aiiiceboid  state,  George  F.  Chantrell; 
Rotatoria—StephanoceroB,  Fioscnlorla,  and  Meti- 
ccrla,  Charles  Bottsrill ;  Seeds  of  Digitalis,  Thomas 
C.Ryley;  Worms  from  wine  oorks,  H.  M.  Bennett. 


SCONTIFIG  N£W8. 


Testa  tor  OottoU' 
,  U  deg.  C.  has  the  s; 
only  0-1)200,  With  oil  of  vitriul  it  takes  a  violet 
^iu^  which  iucreaaei  on  stirring.  At  the  end  of 
.ireuty-tour  bouni  the  mixture  becomes  thick  and 
deep  brown.  With  suljihuric  acid  and  potasaium 
bichromste  there  ia  a  violent  reaction  ;   sulphuron) 

~d  evolved,  and  the  oil  takes  a  blood-red  colour. 

the  end  of  tireiitv-tour  hoursit  has  became  a 

black  solid  mass.    With  caustic  alkalies — sp.  gr. 
thickeni,   becomes  a  straw  colonr, 

line  solution  softatates,  and  takes  a 

deeper  colour.  If  the  mixture  is  stirred  with  a  glass 
rod,  the  upjier  layers  take  a  blue  colour,  which 
gradually  iiusca  into  a  violet. 

Battery  Carbon. — A  useful  method  of  prepai- 
iug  cheap  carbon  poles  for  voltaic  batteries  tiss  been 
devised  by  U,  Mauri.  It  consists  in  taking  Bnely 
pon-dsred  grupliite  mixed  with  an  eigual  weight  of 
sulphur  flee  Irum  carbonate,  luid  heating  the  mii- 
•        '-  -      -        ■  -      '■  the  sulphur  ia  fuaad. 


ITie 


lire,  however,  should  n 
.  Wbcuthemasiiaauid 
lu  mould  ot  metal,  and  a 


couductiiity  is  practiially  as  good  as  that  of  tho 
best  retort  uirbun,  and  as  it  is  more  electro- negative 
than  simple  carbon,  tli a  electromotive  foroe  of  the 
cell  ia  higher.  By  increaains  the  proportion  ot 
sulphur  iu  the  mixture  a  highly- leslatmg  compoai- 
tion  may  he  obtained,  which  nan  take  the  place  of 


THE  medals  of  the  Hoyal  Sooietr  have  b«e!i 
awarded  ae  follows  :— The  Cop&y  medal  tu 
Prut.  Karl  Adolph  Wuitz,  of  Paris,  For.  Mm. 
R.S.,  for  hi«  di«oovery  of  the  orranie  lo- 
monias,  the  glycols,  and  namerona  other  invaa- 
lif^at ions  which  have  exercised  cmaiderabJe  ii- 
flucnoe  on  the  progress  ot  ohemietrj  ;  the  Dsry 
Modnl  to  Prof.  Adolf  Baever,  of  Uunieh,  torus 
ernthesia  of  indigo;  a  ^yul  medal  to  Mr. 
if'rBnuiti  Maitland  Balfour,  F.R.8.,  of  Cam- 
bridge, for  Ills  nnmerouH  and  imporlHlt  cmitri- 
butions  to  animal  morphology,  and  moreeqie- 
ciolly  for  his  invest  igalionfl  reupccting  the 
origin  ot  ttie  uro  -  genital  orgaua  and  the 
uerebro -spinal  nervea  of  the  vcttebrata,  and  let 
h  is  work  UQ  tha  development  of  the  eiasniobraxcli 
liKheB  ;  a  Royal  medal  to  the  Rev.  John  Hewitt 
Jellott,  of  Uubliu,  for  his  variona  mathematical 
and  physical  papers,  more  eepetrially  for  his  le- 
acarohes  in  ohemioal  optics  and  his  iuveutioti  ui 
the  new  and  dclioate  analyser  by  which  th^ 
were  carried  out. 

The  anniversary  meeting  ot  the  Koyal  Society 
will  be  held  on  the  3nth  inst  ,  when  the 
following  lint  ot  offioers  and  conneit  will  be 
flubmitted  for  election.  Aa  president,  W. 
Spottlswoode,  M.A.,  D.C.L, ;  Treaaurer,  J. 
Evans,  D.C.L.  ;  aeoretariea,  Pmf.  O.  G. 
Stokes,  Prof.  M.  Foeter;  Foreign  Secietaiy, 
Prof.  A.  W.  Villiamsoa ;  and  to  oomplate  tbi 
ooonoil,  Prol.  F.  M.  B:Utaur,  Mr.  I.L.Bdl,Sir 
B.  Bennett,  Prof .  T.  Q.  Bonney,  Prof.  H.II*- 
bna,  Mr.  A.  J.  £ili».  Sir  J.  Hawkshaw,  Ur.T. 
A,  Hirst,  Mr.  W.  Hnggina,  Prof.  T.  H.  Hnx- 
lay,  Prof.  J.  Lister.  Prof.  D.  Olirar,  Pnif.  H. 
E.  Koacoo,  Mr.  W.  W.  Smyth,  Mr.  H.  T.  Bt«in> 
ton,  and  Mr.  E.  J.  Stone. 

Dr.  W.  A.  Henlman  has  boon  Bp^ointad  pro- 
feasor  of  natural  history  in  Univeruty  College, 
Liverpool.  Dr.  J.  Campbell  Brown  haa  ben 
appointed  protesaor  of  chemistry  in  tha  Moe 

Mr.  R.  C.  Johnson,  F.R.A.S.,  has  Usued  Us 
aper  on  the  di^auusioas  ef  the  Stellar  UnivelK, 
ead  before  the  Literary  and  Philosopbital 
Society  of  Liverpool  last  year.  The  paper  will 
'"iterest  many  astronomical  students. 

We  have  tha  annual  report  of  the  Postal  Xi- 
oroBoopical  Society,  which  we  are  glad  to  fialii 
steadily  pragresMug,-  and  now  numbers  110 
memberd.  The  "report"  cnntains  illuatntioss 
and  descriptions  of  a  sirsple  eeotion- cutter  alia 
tadpole-slide  by  Ur.  F.  U.  Cox  and  Mr.  A.  V. 
Stokeri  respectively.  The  hon.  aeo.  of  Oil 
ufeful  society  is  Mr.  Alfred  Allen,  Cambridge- 
place,  Bath. 

At  a  recent  meeting  ot  tho  Soclefy  of  Tele- 
graph Enginoerfi,  Mr.  J.  A.  Lund  read  a  paper 
on  Che  ayalem  ot  aynchronisLng  olooka  adopted 
in  London  and  elsewhere.  The  system,  it  wilt 
be  remembered,  employa  oloetrlolty  for  the 
actuating  power  in  regulating  the  clook  tuas, 
and  it  was  stated  that  ^e  wires  naed  for  aendinf 
the  time  current  could  be  employed  for  t«ls- 
phonic  purposes  —on  advantage  which  will  bt 
appredated  by  thoae  who  are  in  doabt  wheths 
iiie  electric  or  thB.pninimaliaHystamof  eynolma- 
iaing  is  the  moat  neaful. 

One  of  Mr.  Holmes's  siren  fog-signals  is 
about  to  be  forwarded  to  Nicolaief  to  the  order 
of  the  Russiau  Qoveroment.  Is  ia  oonn<«tel 
with  an  engine  driven  by  heatod  air.  the  Inven- 
tion of  the  maker.  Mi.  Biickett,  ot  Urarel-lsne. 
Southwark.  Tho  hot  air,  heated  in  a  closed 
furnace,  is  used  to  drive  a  pump  feeding  air  le 
the  fire  and  aldo  to  drive  the  engine,  which  is  of 
12  !i.p.,  and  ia  omplujfd  in  comprejising  air  for 
blowing  the  hirenfl.  Some  of  tlieee  eogiaeasre 
at  work  around  the  ouiat,  but  it  is  only  recently 
that  they  have  been  submitted  to   pnblic  ia- 

Amount  the  awards  made  by  the  BoTsl 
Scottish  ducietyot  Arte  we  notice  a  KeiUi  medal, 
value  ten  pounds,  to  Mr.  G.  J.  Wishart,  for 
bis  piper  on  the  recovery  of  soda  from  spesat  Ije 
of  papermakcrs ;  u  Reid  and  Auld  piiie  of 
three  pounds  to  Mr.  J.  S.  Matheson  for  his  eon- 
ttivanco  tor  winding  ap  chronometera  without 
reversing  their  suspcusion ;  nnd  a  /Hspbara 
medal,  value  throe  pounds,  to  Mr.  H/BoaU>,foi 


One  of  the  elcottic  time- lock  Sf^f^  «31  b*  ti 
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Um  UlumlDklion  ot  tb>  wini,  which  muU  b« 
lighted  ill  iiuiiiB  way,  wliDllmr  the  initiumont 
Ui  furouhul  with  tiis  Iluilov  Iddi  or  not. 
Iti  cllaat  in  iiianlj  to  reiiiluc  the  oouTargiun  my> 
ul  liftht  truui  till)  obJuct-KlaH  more  diver)[eiit,  eud 
•II  luiDcnMu  UiemiLfliiitymu  iinwer.     In  thrj  third 

C'  CO,  UiD  limplont  modu  of  oJilDulatinK  tha  ui^U' 
■ubtenw  of  the  Hold  o(  view  with  uiy  given 
v]riKiii«u  i*  to  note  »canratalj,  by  the  aid  ot  a  aida- 
riiiilrlr)ek,  tliB  time  ot  truiiit  of  a  atar  diuuetii- 
eully  nuroHit.  Thoii  inuitiiil3riuK  the  obterred  iu- 
trrfal  In  iwiiioila  aiid  tiiitha  (fit  time)  by  IS  aud 
theniWill  lijr  the  eoiitiD  ut  tlie  Star'i  dadination , 
wu  t/at  the  diameter  ot  the  lluld  iu  are.  Auum- 
iuK  that  my  quoriet  kuowi  bow 

liiKaiithnu,  i-   — '-   -'  " '-  ■ 

JNIM,  thuui  HIU.   ._. 

^.....  [iiiin.  12*.M.  to  OTOH  the  tlald  of  t 
I'jvpiuiM  diamfltiicoliy :  wu  any — 

ii«-;;io(t,  amoTM 

IS    lu|{.  l-ITUUUI 
Doc.  of*  Ari«tii2it"  O'l'  c<M.  'J'lxMaJT 

llllir  Ia){*  ^-i^ii(<^ 

.,-.,  the  aoKular  diameter  of  our  imaftinary  ava- 
li««»  Hlii  ;l',  ofii'  ;Ui-l'.  Finally,  with  regard 
ti>"Au  Amatuur'i"  quustiou  abaat  boob.  Ue 
willuowoulT  gat  a  cijiy  of  the  B.A.C.  tor  ■Qiub 
X-t  or  £o  fruin  a  aeoond-bmiJ  bookteller.  Tha  aanie 
ubearvation  uiiiiliei  tu  Aif^luiilur's  and  atruvu'a 
viitaloKuee.  {1  muau  nut  i>rucLiely  ai  to  their  prioe, 
but  ai  til  Ihe  moat  pnibalile  mode  of  obbQuing 
tham.)  Weal«y,theaci«utiHcbDokagUeT,of  Euex- 
ilrvet.  Strand,  would  ha  aa  likalj  a  man  a*  any  to 
know  at  itray  oopiea.     1  do  not  know  what  the 

Sioe  of  tha  llreaowiuh  Star  Oatalogne    ia,   but 
umy,  of  .Mbemarla-atroat,   ia    the  Adnuralty 
jmbllahar,  and  would  toll  him. 

1  am  not  familiar  with  the  arr&ngetneat 
ilewiribed  by  "J,  K.  i'.."  (in  query  'lo27U,  p.  'it'-i), 
of  ft  looaa  daoliuatiou  oirola  on  a  oomoal  fltting  to 
au  equktonwl.  It  awma  as  though  the  ordimtry 
GonitniotioD  were  ravoread  in  it,  and  that  inataad 
•t  the  oinla  beioft  tUed  and  the  Tamiara  movable, 
thii  T«TeiM  ia  the  uaae.  ^liat  my  queiiat  i«aUy 
muat  do  ii  to  til  the  eirele  (aa  marly  aa  he  can)  ao 
that  the  Ti'niiara  n-ail  0",  whan  the  teleMOpe  ii 

rallel  to  tho  plane  of  tha  hour  drde.  Thijdone, 
may  iiruei<eil  aa  iudicatsJ  in  my  teplj  on  p.  '20lj, 
only  ahiitins  the  circle  iuitead  ol  theramiari,  until 
i(>*dina«  iu  I>ediaulian  are  alike  on  both  (idea  »( 
tlia  lulai  aii*.  The  remainder  of  tha  adjuatmenta 
1  tiuat  he  will  bo  aUe  tu  make  from  thoaa  inatruc- 
which  he  ii  good  cdou^  to  apeak 

10  3.070  yeara  lince  Ilippaichua 
eutereil  n)H>u  the  niMt  biiUiaut  — '  -*  '■■-  ' —  - 
**'■  & ''"'  '■>"'>*ti''>i  of  the 


reddish  purple.    £.  giree  A,  yellow;   B,  purple 
<1B31). 

it  Caiaiop.  A,  yellow ;  B  and  C,  bine ;  well 
eepantol  with  lIH.  There  atema  to  be  oonalder- 
alile  TariatioQ  in  the  magi,  aaaigned  to  A  by 
difEaniat  aathoritiea.  A.  giTea  4,  £.  4-5,  Fl.  4-7, 
Heia  G.  Unfortunately,  hewever,  the  mag.  of  A 
waa  not  rated  whan  the  abora     ' ""    ~ 


£.  1G3,  CMaiop.  Thia  ia  a  moit  lovely  object 
[alraoat  an  exact  miniatore,  a*  fai  M  oolnnr  ^oei,  of 
7  Andromedou].  A,  onuga  ;  B,  blue,  l.gireithe 
maita.,  A,  li'2  ;  B,  3-2  ;  bat  A  aeented  more  like 
-I-  7  mag. 

■I  Arietli.  Vnry  littlo  diffetenoe  wu  pereaptihle 
Uetwaen  A  and  D :  the  north  atar,  however, 
aeemsd  aligbtly  the  faintor  and  duakiar  of  the  two. 

1^  Heroulii.  A,  yoUow;  B,  hlae.  The  mag.  of 
It,  aticordinft  to  £.,  ia  8't.    Thia  object  waa  Srat 


□baarred  with  a  Sin.  ratractor, 


lua  object 


ISSI,  and 


ijianion  mt«d  ai  10  t  mag.  With  tha  fljin. 
CalvL-r  It  aaemod  decidedly  laintar  than  the  mwiv- 
to  I'olaiia,  with  which  it  waa  compared.  The 
following  are  aome  of  the  recorded  obaerTationi  ot 


;  B,  aahy  white  (1S29-1835). 


A,  pale  yellow  :  B.  blue  anH). 
toher.    A,  vollow;  B,  rsd(tS&2]. 
Wubb.    A,  pale  lemon  yellow;  B,  lilac  (1865}. 


apurovingly. 


It  biiUiaut  part  ot  hia  lougf 

,  ., on  of  the  nnt  Catalogue  of 

Stan.  "nit.  at  U  well  known,  laid  the  fjuudation 
ol  i)DT  knowlAljie  of  :>i>l<-i^al  Aitinnomy,  and  hie 
lai^vly  oonttibutrJ  to  the  intHllKtual  cinltaatioQ 
I'l  the  world,  llij  uai)[OcedautaJ  career  ot  pro- 
irarted  and  intvUiitrut  labour  cania  to  it*  cloee 
about  CM  ivi-.,  suil  thm  it  no  doubt  that  be  i* 
■•jmawben  or  another  in  Bichynia.     The 


Kuutt.    A  pair  yellow ;  B,  blulih-green'(187i). 

Thaia  obaamtioni  aeem  to  ahow  aome  variation 
iu  colour.  U  would  alao  aeem  to  be  variable  iu 
man. 

•Ja  Herealia.  A,  pala  gremi;  B,  pola  oransg. 
Tlie  oalonn,  aa  given  I'n  Webb,  are  "  light  apple- 
green  and  cherry-red."  The  alleged  variatiooe 
are  probably  illuaive- 

ori  Ophiuchi.    A,  pale  yellow  ;  B,  pale  bloe. 

According  to  Smyth  there  are  two  8  mai.  itara 
tollowin^,  the  aouth  One  ot  which  leemNl  very 
much  famter  than  the  other,  which  woe  almoet 
equal  to  the  i<u»h'  of  63. 

(iT   Oph.    A,  atraw  colour :  B,  blue.    Tjunont'a 

llertchera  orange  star,  near  67  Oph.,  wai  seen 
BB  a  vary  dull  orange  hue.  not  vary  iHiraaptibte. 
It  ia  B  422,  vaiiable  in  ealoui,  ocooraing  to  Bir- 
mingham. 

Ul  Oph.,  /I.  atar,  pale  yellow,/,  atar,  pale  blue: 
but  Webb  Kivea  "ailvery  white"  (18.^3).  The 
aoenu  to  have  ' 


N  Serpentia.  Both  atare  cloaety  aimilai  iu  mag. 
and  coloni — "  yellowiah  white." 

Then  ia  probably  some  variation  in  mag.  here. 

C:  Lyia*.  A,  yruow:  B,  pale  pinli ;  there  waa 
nearly  a  mag.  difference  between  A  and  B. 

Tlie  raog*.  (oaaumed  from  Piuzi),  wrte  ">.  'i'5.  in 
1SJ4 ;  1. 4';>,  5  5  (Lli3d)  ;  Da.  4'S,  G  (ISlSj  :  I'luinmer 
4.  e-d  £1876). 

^  Lyrir,  pale  yellow.  There  aeanu  some  variation 


D  the  colour  of  this  star. 

11,   J^3  AquiliD  (a  nil  star)  aeamad   t 
irange,  but  acarrely  "  red,"  even  in  "     ' 


ottol  r 


a   ot  a. 


laignej  to  national 


(tv.vniiiou  ai  bu  doaih.  It  is  now  propoied 
s.iini  dogrve  to  notify  thii  omisaim  by  a  tomb- 
atone  ^iu  the  MarTl<>b.uie-n<ad  :itt-le  of  Art).  The 
ntimated  eosi  w.mld  not  exceed  i:.i,i.X>ii:  and  it 
ha*  bMU  *Uj:f:e«lpJ  that  it  mi^ht  also  in. 
elude  as  iuiciipiion  lo  th«  memory  ol  the 
Brthle  I'tolemr.  who.  with  ratv  lijeiity  and 
afATtico,  rejiivnluoAl  i-j  bis  "  Almagest  " 
the  laboun  of  bia  ^mt  pimlii  (asm  iu  it  is 
aniiapalnl  that  emrbody  ,and  many  other  Hwple 
bcsidee',  who  rvapivtj  Ibf  [irograa  of  the  S^:leuce> 
a:  horn*  and  abroad,  will  dc«ir«  to  co-operate  iu 
ihii  )iroj(irl.  it  ii  propoted.  in  general.  Iu  limit  the 
am  juut  ot  each  subecripuoa  to  a  sura  not  eiceedino 
^'0.  In  C'lnfliuion.  I  would  express  on  eamrtt 
hop*  that  DO  ill-natuivil  people  will  charge  me  with 
ai^y  notiou  I'f  weiv  tdl-glorilication.  ui  mr  pro- 
jwilion  ol  this  achcne :  or  will  ossett  that'll  is  a 
,!.«■,•  wavol  advritiiii-.^  ■•  V.R..\.S."  ;  or  thai  I 
rord  tor  Hipparchu  and  two  for 


But  theu  the  world  ii 


^      ___     Colver. 

Birmingham's  introductiou  to  his  red 
star  catalogue)  :  in  a  ^in.  retiaetor  (power  50)  ita 
colour  was  orani^e,  but  not  very  perceptible.  This 
abably  variable. 

(in  Antinous)  waa  beautifully  reaolved. 
anil  la  a  very  striking  objeot :  there  are  two  eoay 
pairs  quite  dote  to  it.  P.  iviii.,  IHT.  X.  of  tha 
duster,  yellsw  and  blue,  and  a  fainter  pair  3. 
-blsh." 

-;  Aquilx  was  well  opened  (in  atrong  twilight) 
with  li>t :  it  waa  aaen  apUt,  at  times,  with  aO ;  bath 
^'pole  yellow." 

B  bii,  Capriconu,  '*  pure  niby,  H  :  perhaps  hie 
^ust"  (Wabb).  Here,  again,  the  redcolour was 
not  very  marked  :  rather  a  deep  ornuge.  Gom 
finds  (hia  star  variable,  and  propoHi  to  coll  it  V 
Csiitic  ;i-.  B.A.S.  3l:-H!t'-i  X.:ic, ..  xxivi.  p.  7il). 

'  Tegasi.  A,  white  >  tinged  with  blue  :  B.  pole 
blue.  There  seems  to  have  been  some  variation  in 
the  colour  and  mag.  ot  B. 

r'  AqnaiiL     A,  deep  golden :  B.  blue. 

-'  AtfUir.    A,  white :  B,  purple  ^muJi  fainter 

I     Oxford.       '  T.  &«ad. 

P.S. — Will  iBV  other  cotreFpcadent*  who  miv 
hare  obwrvationi  on  any  ot  tbe>s  objects,  kin^y 
;  send  them  tor  comparison  ^—.T«  It- 


Sept.  29    11    64       ll6-» 
Oct     1    13    3-J-5    115-ft 
,,    IS    14    eo        110-2 
„    26      8    43       104-4 
„    30    11    58-3    101-8 
Tha  period  of  rotation  of  thia  belt  it  9L  SJa. 
23'TG).,  which  ia  noarly  the   same  U  that  dadaisj 
by  Mr.  Barnard  for  hit  small  apot  of  Jnly  21,  liio 
—namely,  9h.G5m.  19-OTb.  (letter  19137,  iro.US]. 
FoUowing  the  /.  end  ot  thif  belt  is  a  gnap  4 
aareral  dusky  ipott,   one  of    wbieh  ts  praftiMy 
identical  with  the  small  ipet  of  July  2-'>.  IBD. 

A.  B. 

Brighton,  Nov.  13. 


liat  taken  from  Hats;  aad  Ihi 

„ .   _  the  firat  colmnu  of  mytm 

(thus  altaring  the  data  tnun  Jnly  to  Ar — ' 


Eutting  ot  8  for 
at  (thus  altaring  tha  data  tnun  Jnly  to  A«>). 
I  think  the  printer  must  ba  latpouilw  fit 


the  bad  grammar  of  tha  third  pMngraph  fas 

the  end, 

ccunesy  and  clear  eiplauatjoit  mxt  alike  plaairaf 
Hr.  Proctor  stated,  aome  yean  since,  in  an  aas;, 
that  he  felt  at  a  ^reat  difficulty  is  IiapUea'a  hi^- 
thetit,  ita  requiring  that  tha  outer  fdanite  h 
aDonnOUsly  older  than  the  ieH«r.  Can  this  objtc- 
tionba  urged  to  Mr.  O.  H.  Dorwin'a  thaoryl^ 

I  also  thank  "F.B.A.S.,"  and  cmtiialy  bifin 
him,aB  raquaated.    I  muat,  bowavBr,  b^g  Unb 
fnnrive  iM,  if  I  say  that  it  waa  a  alivbt  fnauitifadi 
way  in  which  he  gave  hit : 

Imatoemp- ■- 

him  "conventioi 
reepecting  the  "order  of  hrirrhfnnss "  of  eataa 
stare.  "F.BA.S."  (whom  I  mgtia  thaak  br 
taking  tha  trouble),  supplied  ma  with  litH  sUdb 
while  they  oartainly  said  that  five  of  thaae  ttaaaaa 


'Stora  of  £-2  magnitude* 


id   maginitodflta"  aii 
a  talkSoLIiHM 


'F.B.A.S."  means  the  '/lym  ;  thia  ia  tba  dita- 
Doe.  "F.R.A.S.,"  of  coiuaa,  did  ant  msB* 
idicata  in  his  first  oammaaicanaa  that  thatt  In 
ra  all  of  the  aaos  "  toith 

SlTjT^f  .  . 

am  aorry  to  have  bean  one  ol  thoaa  wbo  tu*,' 

late,  troubled  '■F.B.A.S.,**  and  I  um  al«  aaDy 

"t»t  he  thinks  it  neoesaaryia'        

ethat  "2'1 "  oomes  before  " 

From  Flammarion's  liat  I  gath^  two  flaVt 
that  my  observations  wen  quits  uuiiaut,  aalM 
my  impretsion  that  all  these  atara  aia  vadiiUtb 
ooirect  also.  I  would  wish,  however,  tat  B^ 
recent  obeervations ;  j  teems  morebrightvttibs; 
if  *o,  J  muat  ba  upruaching  a  "'"'ipt ,  oc  7!* 
inereanng — probably  both.  Periiapa  aona  it  As 
contribnton  to  your  journal  can  mpplyGrtitate 
from  catalogues  other  Ihaa  thoaa  I  qaoMd  Mm; 
and  furnish  intonnation  wluek  ahall  giva  d^*^ 
neasto  theepcdis  towtaieh  tha  iBMuitaJssyi* 
inQroombridgaandTaniMll  iirfv.  ll  ja  niM 
indeed,  that  the  pkanumena  ot  atari  ■>  >i4r 
cdsbrated  should  not  have  baan  by  tfaia  bas  a- 
hausUvely  invaaticatad.  "  F.B.A.S."  itmrfy 
wrote  in  you  ctdnmna  soma  exceUent  liage  al' 
the  value  ot  tyttematic  work :  no  broad 
aitrtmomy  aeaait  to  me  to  atTotd  to  at  "'~ 
many  oppwtanitiaa  for  BtafnlaaM  at  tba  I 
■■  Variable  Staia."  nia  noet  canful  and 
tiont  obterret  miAt  have  bia   Ubouia  ii  la 

— "  -'-^ — ■— ibrthaoccaiitpaaa<aluM|da^^ 
st:   bat  U  tha  pip  waTm   »'_«n^ 


ol  panulent  miat:   bat  U 
cooldba  filled  np  from  tha 


mpoodi^pNli^ 


AFellowof  thf  SoTal  AationoinlcalSoclaty.  j   JUFITKB;  SUSKT  SOUTHEfiN  B£IiT.    I 


;;   111 


STAB-OAZma. 

;:v«lV-Th>:fc:;.-*-:-.cob»<.-v«iocsw, 

I-v  Mr.  H.  ^lilir  osii  myitlf.  a:  Houiloa.  on 
vatiosa  OMa>i,>t.j  during;  the  laner  part  >:f  f«p- 
Irmbiraiid  l<r^:u::iu;  .vl  ^.>ctob«r.  ISm. 

The  iasUuoK--:  lued  was  the  £ne  L^in.  Calver 
tvLuging  t-<  Mr.  Sa/iln.  The  power*  usually 
iiui'U'VN  wire  (.1  ^Ld  itI.  The  aii  was  never 
.«;.-V".'J.  I 

T  t'acij,7>A':i,  IvaaiitaUr tjCi:  with  l.-l,  asd  the 
v^'uw  toitigljr  c^\aumt:ni.    J.  pi;e  yelbw;  B.  | 


y  belt  PI 


....  of  t-he 

j  crest  red  fp^'^t.  whidi'it  foltowi  for  nearly  three 
.  hsnn.  The  f^Uiwing  end  ot  this  belt  uiutlty  ap- 
:  pears  very  well  defined,  so  as  tj  be  fairiy  easy  of 
'_  observjticn ;  and  on  Sep:.  17.  whtn  it  was  'first 
noted,  it  was  so  itrihini;  n  ;^'  attract  immediate 
atUut.oD.  It  isctuatrd  immediilely  si-s-Ji  tf  the 
red  (pot,  a'  that  on  indi££r«al  nif '^!i  i:  !^cmi  in 
contact  with  :::  but  this  is  uc:  Ehe  c.ue.  :.-r  on  fis* 
cUhti  ii  i:  ifj-uf.fi  frvm  Uie  red  inn  by  s  nar- 
row. bt:;hi.  w  e.l.  ierlntd  interval.  A  portion  of 
this  btli  was  rouble  lu*>7tu,^ulV.  waa -^ta^cr; 


I  obMrra  one  cniions  thing. 
.  Ursa  Msjoris  same  brightiHai 
1  had  not  thooght  ir  10.     2  b  ia  1 
tuds  I  found  tor  a  Coainpeia 

•jj,i:,»s:;jc: 


Mi(ispracticallvthatfaaBdl<rilh«Sfa7.^^~^^c 
in  1S37 :  will  -^.B-AS."  kiMOv  ^-M  -iji.  -  t*; 
account«dvaiiabl<Bl  rated  at  1-«^1-a1«,'  ^^  -^. 
3.5.  4  I'  iHpectiv4y.  ••  tint  aa  idia  a^  ^~f~  ,>. . 
maijjn'i  slimdard  rf  nmnraww—  mo  >»»  _^       .    g^ 
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MdK,  ,'  CusiopaiiE,  (  PeisBi,  e  Ciuaio[>«ai  (itmx*  in 
rltich  I  am  iulsruUil),  ■iid,  if  ho  dosa,  will  tie 
:uidlf  lUte  tham.'  I  w&nC  to  check  m;  oirn 
ck'thod. 
Tn  M.  Omidibart'i  communication  a3'2BI).  p.  112) 
jbpectiaj;  the  cometa,  Ihere  ia  one  omiHioo — the 
jtte  ot  hia  sketch  of  Sohkebetle'e.  He  might  alao 
lave  stated  «portnni  employed  and  atmosphBric 
usnditjuaa.  Hu  letter  in  iotBieBtiDg;  caa  no  other 
xmtribntarto"  aQn">upp1;  luuLlur  matter  V  Some 
ktnoDK  them  mult,  lurely,  have  skatohed  the  raoent 
maete ;  othen  must  haTS  made  phjiical  obterva- 
ioiu.  The  complicated  oharacler  of  eTer;  queetioli 
'ODcenkiug  comet*  renders  wfri/tkin^  of  the  natara 
itjiict  fmportaat.  M.  Gaudibort'e  ■'  ainette  "  (in 
lis  drawing  of  cooiet /'),  ia  the  ^at  "Jet,  wbichwu 
eon  UEdec  lo  mauy  forma ;  m  Mr.  Kewall's  draw- 
u^  of  the  nucleua  on  the  27th,  it  appean  aa  a 
ainiature  camat  lyioK  acroas  the  nucleua ;  as  it 
niluTed  till  the  2Slh,  it  is  /j>v.<A/r  that  Mr.  Bir- 
aiu^ham  did  not  obeenre  it,  hut  pn/ui//!/'  that 
lie  Lnstrumsntal  meana  did  not  allow  him  to  dia- 
inguieb  it  from  the  "  envelope,"  as  Ur.  P.  Smith's 
Iraningof  the  S9theho«a  it  apreadiag  out  fomaid 
-whence  it  ia  likely  that  M.  Gaudibert  saw  it  in 
.  ttamition  atats.  Of  course,  the  atmoaphara  may 
ittTo  been  the  oanse  of  the  diacrppaocj.  Will  Mc. 
limiiDgbam  give  inform ation  ?  M.  Qaadibert'a 
.rawing  of  comet  r  differs  markedly  from  tha 
rawing  published  by  Mr.  Rind  Capron,  in  X.iliire, 
or  September  8th.  o(  its  appearunce  on  Augnat  21 
nd  '28th.  When  I  eaw  it,  with  the  naked  eye,  on 
Lugust  IRth,  it  Beamed  to  mo  that  ita  tail  was 
■oiuted  (narrowar  at  end  thau  at  head) :  thia  peou- 
iari^  would  seem  to  have  been  the  chief  featara 
it  thu  comet.  Can  anyone  cive  further  inf orma- 
ioiir8spectinB-thareportad."aiTiaion"ofTobbut'B 
Dmet  on  July  6th  ? 

Some  correipondGQce  hia  recently  appeared  in 
he  "  E.M."  respecting  fog-eigualling.  I  think  the 
miters  hnve  overlooked  Prof.  Tyndall'e  important 
nthaatibJFCt.  In  them  he  showed  that 
)  relation  between  the  acoustic  and  optic 
icy  of  the  air  :  that  sounda  were  often 
li  great  cleameaa  in  fog,  and  with  much 
,  in  clasi  weather  ;  that  the  acouatical 
Wndltknu  of  the  aama  section  of  air  varied  COQ' 


for  the  Huyghenian  posseaaes  a  self-contained 
caiiacity  for  correctioa  by  altariHe  tha  separation, 
vbich  cannot  be  brought  under  mathematical 
treatment.  According  to  Coddington,  the  beat 
Isuiee  to  oae  would  be— first  lena,  equi-convei ; 
second,  p]ano~conTex,  with  plane  side  toward*  tbe 
eyepiece.  If  thelstleQ>be4m.  apsrtnTa,focuaCOin. 
'Jnd  lena'23in.  aiiertnre,  tocui  20in.,  distance  apart 
iDin.,  the  final  refracted  focos  would  be  lOin.  be- 
hind tha  secoud  lens,  and  the  whole  combination 
ivalant  to  a  30in.  tena.     I  hope  "  Query  "  wilt 


try  either  thii  o 


a  other  aimilar  combination. 


at  extraoidi 


.Bc,  and 


..  .  . ;e mainly  due  to  thepra- 

B,  also,  succeeded  in  obtiininc 

,--. 1  illuitiation  and  proof.    Dr.  TjndaJl 

pobliehed  an  account  of  these  uiveatigationa  in  one 
sttha  magiiines,  I  think  the  ViKitriiijxiriii'j  Rtcictc, 
■ome  time  during  13TC. 

In  a  recent  number  Dr.  Edmnnda  eave  aome  off. 
hud  directioua  for  the  use  of  "  Fowler'i  Solu- 
Hon."  I  think  hia  uaual  caution — for  a  moment— 
fomok  him  when  he  omitted  to  name  that  it  ia  a 
pnp»ration  of  arsenic.  I  have  heard  a  good  deal 
•bont  it,  and  can  aasure  tha  aoarist  that  it  is  not 
particularly  aafa,  and  that  Dr.  Edmunds'  dirscUoiu 
mtut  he  rarrird-  aul  to  Ihr  IrlUr. 

StBJK^  wzittDg  the  aecond  paragraph  above 
I  hftTB  re-read  the  letter  from  Di.  Ball,  which 
^p«andinthe"E.U."  lor  Aug.  IS.  Initliee 
to  wqe  that  the  earth  ie  deatiiiedlohave,  in  future, 
tawkidithe  noon.QierBlationatpreaent  sohaliting 
tatwMs  Hin  and  hi*  interioc  aatellite.  If,  then, 
lUa  lAleh  is  ia  happnt  to  the  ewth  has  happriud 
-to  Mkn,  Han  must  be  the  oldait.  This  cousLdeta- 
11(»  would  appear  to  ioTalidate  Ur.  Proctor's 
atgnmant.  I  do  not  quite  undeittaod  Oia  latter 
inm  "Dafaliniensis,  "  printed  on  the  same  page, 
ffmt  cannot  realise  exactly  the  shape  which  Uia 
«aiUi-mM»l  mass  is  auppoeed  to  have  had  Juat: 
befrae  dumption.  Nor  can  I  quite  make  out  what 
lonM  tbe  ear"'  and  moon  are  luppoaed  to  have  had 
mwirfiflfe/y  after. 

8.  KAltUnd  Bolid  aemmlll. 
Ql^gow,  Nov.  12. 

XHiVKXX  OBJECT  -  QLABSBS  —  T„ 
"OTTBBT"— OTHBB  HATTBBS  —  TO 
"tTRLIOHT"  Ain>"PSZBHA.TiaUB  " 
i,['"^3,'\—l  FAKcr  there  ia  lasa  real  difference  ic 
"•  rvdivi  of  '•  W.  G.  P."  and  myself  to  this  qnerj 
ff  ^y^ur  correspondent,  "Query,"  imagines 
*^  •*  -  P."  aaya  "  tha  bine  image  wdl  be  formed 
'"*'■'  totheo.g.  than  the  red  ona  "  My  reply 
■•  "•me  effect:  Certainly  the  seooTi  I  hi,s  m 
*_^*>e  emergent  coloured  penoilB  to  I  ]  n  ill,  l 
■-^  ^»otion  takaa  place  too  late  to  St  it  i  1  iq 
"  -^  The  red  and  blue  raya  are  i  n  i  [  .  1 
(^  5'^>d  when  they  impinge  on  tbe  i  i  t 

^^^  sepamtian  ia  not  diminished  1  v  i  l  [i^ 
^*»it.  The  extant  of  ohromatic  en  <l  [  <  cl  I 
_^^  diatance  the  dispersed  laye  t  i  1  Uf  re 
^r^J^a  second  lens.  A  concave  can  be  used  in 
I  ^^  with  the  first,  but  a  convex  must  be  at  n 
^"•^rable  diatance.  No  doubt  two  sepnratod 
.^-^an  be  used  to  form  a  sort  ot  dialyta ;  bnt  1 

.•m ""W.  G.P."  dnaanotBetmuchvaliieonaDcIi 

^^^olion.    Why  not  nee  a  concave  as  well, 

^^^      in  for  tha  proper  arrangemaDt  at  first  ?    1 

.^^aglad  if   "Qnery"  finds  it  convenient  to 

—    ^"^^n  an  eiperimental  instrument.    Veryppo- 

ra  may,  to  >ome  extent,  apMt  tbeory. 


WiU  Mr.  Arthur  Hinde  kindly  dasciibe  his  dia- 
lyta—that  is,  pive  the  curvea^  foci,  and  kind  of 
gloss  used,  &a.  i  After  his  "  immense  number  ot 
oxperimeuta,"  he  should  have  something  good  to 
leAua. 

It  is  very  gratifying  to  see  the  practical  workiag 
lyt  apoQuta  under^EOinif  such  a  thorough  treatment 
Ht  the  hands  of  Hr.  W^aell.  Cannot  something  of 
ihe  sort  be  dona  for  the  object -glass';  I  am  satia- 
lied  there  ia  a  great  daal  to  be  learnt  in  ftiard  to 
its  practical  treatment.  What  have  Mr.  Waisell, 
'' Prismatiqua,"   and    "  A.  J.  S.,"  to   aay  in  this 

I  would  respoetfallj  remind  "  Sunlight  "  that 
there  is  his  promise  regarding  the  onrvesforn 
portrait-len*  not  jet  corned  out.  Aa  he  made  hia 
second  reply  dependent  upon  mine,  which  has  now 
ELppeared,  it  is,  according  to  promise,  new  due 
*"'  L.  May  I  also  call  the  attention  ot 
[que  "  to  a  few  remarka  I  addreaaed  to 
him  in  tha  reply  above  alluded  to,  No.  11713, 
page  llOi'  Orderlc  Vital. 

have  attempted  to  criti  - 

Bstaemed    ooiraspondent, 

Orderic  Vital,"  p'.  209,  had  not  the  qaery  which 

itforth  been  addressed  to  myself  also.   There 

m  one  passage  in  it  which  Uie  geuarality  of 
mathematical  readers  wiQ  certainly  not  aub- 
B  lo.  He  says  that  "  for  general  cases  of  ra- 
ion  of  parallet  rays,  the  Huyghenian  combina- 
haa  no  effect  in  cotreoting  diaperaioo,  hut 
rather  the  reverse." 

I  Ventura  to  offer  some  remarks  upon  this.  The 
iqoation  of  conditiou  for  achromatism  is 


[191U.1-I61 
nse  the  letter 


=  /'  -  1  (Parkinton,  Optiet), 


lere  b  and  c  are  the  distances  of  the  imMS 
from  the  first  lens  of  the  pair  which^  bM  to  be 
schromatised,  hafora  and  after  refraction  respect- 

low  here  there  are  two  quite  distinct  cases,  ac- 
oording  ae  the  pair  is  to  be  used  as  an  object-glass, 
or  aa  an  eyepieoe.  In  tha  former,  what  is  given  is 
the  distance  of  the  tmage  from  the  Jiril  luu,  ind 
in  the  Iftttar,  the  dlatanca  of  the  image  fran  the 
irfuiidViBM.  When,  than,  thsftnniMua&o.g., 
^  is  givMj  and  hMiea  th«  AqoatinB  for  drteralnfog 
i  is  of  ne  flnt  degne,  and  alway*,  therefore, 
eivea  a  rMl  tilne  for  <i,  whettet  r  ii  gre«t  or  smaU. 
For  enMjl*:  for  patikUal  rayi  r  booomea/i,  and 
we  hare  i^^  (/i  +  ft),  a  reaolt  «4kioh  Certainly 

does  not  agTM  with  the  poiMwe  '' '"* 

On  the  other  hand,  when  ttt . 

an  eyepiece,  we  do  not  know  the  distance  ot  the 
image  from  the  first  lens ;  all  that  wa  know  is  the' 
it  ia  situated  In  or  neailj  In  the  focus  of  the  secon 
lens,  ao  that   d  =  r  +  f„  ocr  =  d  -  J,  i.    W 
must  now,  in  order  to  get  an  equation  between 
and  known  qnantitiea,  substitute  this  value  for  r  i 
Eq.  1,  and  it  gives,  after  a  little  reduction  {d  ■ 
/,)' "  ^J'lf,:   so  that,  as  I  endeavoured  to  abo^ 
in  aome  loimer  lattera,  the  values  of  d  are  always 
impossible,  unlesa  /,  and  /i  have  opposite  aigns 
that  is;  tha  pair  cannot  be  achromatic  whan  u-" 


O.g.     In 


e  all  the  rays  transmitted  by  the  first.  If  the 
ia  greater,  some  of  tha  rays  will  not  pass 
tliiongh  Uie  aecond  !ena,  and,  conseqnentlj,  there 
rill  l»  waste  ot  light.  With  regard  to  his  pro- 
loned  combination,  it  will  inost  certainly  be,  ra  a 
>^<ise,  achromatic :  and  hence,  jierhani,  a  word 
riny  not  be  oat  ot  place  to  show  it  will  be  iofeiioT 
o  a  Wray  o,g.  In  this  latter,  by  properly 
Dsnaging  the  thicknoas  of  the  lenaea,  the  raya 
.chromatised  may  be  made  to  emerge  not  only 
.scaUel,  but  coincident. 

In  the  other  case,  however,  they  can  only  ba 
waie  to  emerge  parallel,  and  the  bine  imago  will 
ie  nearer  to  the  second  lena  than  tha  red  does; 
ind,  therefore,  they  will  bo  more  unfavouiably 
tlnced  for  observation  with  an  eyepiece  than  if  they 
oincided,  or  bod  theit  pcailions  ravened. 

w.  a.  p. 

P.S.— Aa  to  the  form  of  the  ImSBS,  I  am  not  u 
yet  able  to  apeak  with  certainty  ;  hut  I  wilt  en- 
'  ivouT,  whan  I  have  time,  to  find  out  a  pair 
sich  will  considexably  niAaca  the  sphatical  abei- 
tion.  i^  Uw  naan  tints,  it  might  bs  worth  while 

epieaa  will  do,  taking,  of  aaurso,  gnat  ears  that 
d  lenM  are  properly  centred. 

SHAVa  OF  "FLAT-'POaiTEWTOVIAN. 

[1941S.]— Iv  the  last  parap^th  of  letts  192T8, 
page  112,  it  is  Stated  that  b>  rgg-'hipal  aral  snr- 
fuce  ia  Mqnired,  instead  ot  the  ordinary  ellipse. 
Although  Una  oomee  from  a  great  authontr,  I  beg 
to  take  euMfon  to  this  Tt«yn*wid<»,*M  should 
like  to  ba  informed  how  to  Mwiit  a  cone  lo  that 
— '*™n  seetioa  shall  ba  an  lyg  ■nhaptd  mi!. 


STSBUZX.  FIATXB. 

[lOllT.l — The  following  may  be  useful  to  many 
fi^llow-auDSDnben : — 

Stencil  platM  made  from  lanar  afa  made  more 
luiable    and    give    I 


press,  or  otbw  fupn—l  maaa  snoh  m»  is  nsed  for 
pressing  cloth,  mil  pieae^  a>  oltor  goods— warm 
Dr  lay  the  paim  on  awaim  cms  ^ta,  point  it 
^ver  withpmilBn  (mdtad),  us  a  Bodarataly  warm 
Qit-iion,  aaae  as  if  irooiag  a  onfL  aatil  the  Btencil 
ia  sataralad :  if  rcqalred,  it  oaj  he  trimmed  up  a 
bit  atterwani.  By  thii  means  th^  nay  be  mode 
Osgood,  and  surly  as  dniablo,  asaBOciJiuary  metal 
plate.  a.  J.  SlmvUn. 

V0B1C8  or  8ncTn.A. 


fact,  in  this  case  there  ai 
satisfied—those  imphed  in  equations  I  and  2 
when  such  is  the  case,  the  conditions  may  t 
compatible,  as  they  are  here. 

It  may,  in  like  manner,  ba  shown  that  spherioal 
aherratiOD  and  distortion  may  also  be  greatly  ra~ 
duced  whan  tha  pair  are  used  as  an  e.g.,  so  that  it 
would  seem  that  a  very  passable  dialyta  might 
be  formed.  "  O.  V."  seenu  to  toko  into  account 
the  apherical  aberration  as  affecting  the  chromatic. 
Of  conrsa,  this  ia  lawful ;  hut  it  ia  generally 
thought  to  he  aulRciently  exact  to  treat  tham  Bepa~ 
rateiy,  and  to  calculate  the  ona  as  if  tha  other  did 
not  exist.  W.  O.  P. 

riSilS.]— lit  reply  to  letter  I93B1,  I  may  aay  to 
"  Qusn"  that,  auppoaing  ha  uaes  convex  glasses, 
both  of  tham  being  crown  glass,  ha  had  better  aC 


therefore,  refer  to  the  poragiajjia  quoted  by  Mr. 
W'assell  in  hia  letter  on  page  230,  hut  I  find  u  one 
or  two  points  he    has   somewhat   mists  ken  my 

I  cerUinly  never  saggestcd,  or  thought  of  sng- 
geeting,  the  use  of  firo  metals  in  mskJTig  the 
Bpeonlum  of  the  tonn  which  I  described.  Speak- 
ing from  Moallection,  I  think  my  aketoh  was  in- 
tended tor  a  jluf  n>eODlun,  to  be  tMt  of  this  par- 
ticDlar  pattern,  with  the  projsoting  riog  at  the 
backgiound  tnie  to  fit  an  ordinacy  cell.  Whether 
this  nng  should  have  a  continuous  cironlai  beaiiog 
in  the  cell,  or  ba  itself  cut  away  so  ss  to  give  three 
points  only  ol  support,  would  be  matter  tor  ex- 
periment. 

It  made  in  metal,  there  should  first  ot  all  be  Ihe 
equal  thiokness  disc  ot  the  mirror  itself,  and  then 
tha  stiffening  backing,  of  ttie  mine  metal,  applied 
a.fterwards.  If  cast  in  one  piece,  tbe  face  would 
bg  spongy,  for  the  reason  I  then  mentioned.  I 
iVDuM  now  add  (supplementing  my  previous  letter) 
tbat  if  the  specnium  is  to  be  lumwrtsd  by  its  rim 
u<j/y,  the  section  given  would  be  prefeiably  re- 
placed by  one  with  a  deep  band  at l»ack,  forming 
aE  it  were  a  hoop  riiimi/  th'  iilyi;  and  from  this 
hnop  should  radiate  inwards  towards  the  osntre  of 
disc  a  series  of  brackets,  the  same  depth  as  the 
hoop  at  starting,  hut  dying  out  to  nothing  near  the 

Obviously,  if  the  brackets  increase  in  number, 
we  may  assume  them  to  coalesce  into  a  sohd  ring, 
nnd  wc  then  get  a  speculum  thick  at  Ihe  edge  and 
thin  in  the  middle;  a  sort  of  very  fiat  dome  iu 
fict.  which  is,  I  should  any,  an  enormously  riaid 
furm.  I  muat  not  omit,  iu  conclusion,  to  express 
my  aenae  of  the  interest  and  value  of  Mr.  Wsasell'a 
li.ltcrs.  A.  fi.  L. 

XOT'S  PATBNT  stbah  boilbbs. 

[13110,1—1  BESD  you  diagram  ot  one  of  tha 
forms   of   ateam-twiler   which   I  have 
p»tented.    Tbe  general  principle  of 


lundiug  the  uptake,  or  the  tubs  oi 
tubes  (according  to  the  conBtia'itinn.\,'w<(B.M!i™ 


\  crown  glass,  no  nau  ovtusr  nut    i 

-,»,  .»._«.  .--.-for  the  focal  length  of  the  first    i._„-  ™ ,  —   —    .     ,  ^ 

to  thatof  the  second  lent  than  3.  \,tQl  &vi  iaOvaXwalmsjiitaiw  VJOT!tB^nifc-«M™«"£™JP^r3S 
limit  beyond  which  the  second  lena  wiU  o««iti\  •>nl»™MA\aM'&tlWiiiB.«\!»t3i,'a«'*!™*™"^* 


ENGLIPH  HECHAKIO  AND  WOBLD  OF  SOIENOBi  No.  8fl9. 


JOW 


Th*  Admuuly  ruaditidi 
l«UB-bgil«<*  uelJia;  ttiii 
''■■•qour  fMt  fl  «at«r 


iinii|triMi>t  «l  wttrt  turtup*. 
Tbpf<«i-v«tet  tat«»  «t  ilia  I 


twMliaa  :r 

.IroBXh 

:i.-«  11  4VMai»  If  m.kii>ot  U» 

»■*■  f-  tL 

'.<;*.  <f  ;!ie  uptake,  to  iLa  up|wr 

_  or  two  faet  ■^7fl  tha  top  of  tdevcopa  when 
pointed  Tirtieally.  Tbs  diatauca  front  piar  ahould 
DO  >uch  tbat  the  and  of  telescope  will  hoc  appioaoh 
-  Lr«  tlian  peihapB   18in. ;  tbit  will  pto  ampLe 

iiu  tor  working  taleaoopa  in  any  direclion. 

Kow,  taka  HI  Biripa  of  pine  board  and  nail  from 
poet  to  poit  clear  around  ■■  Trvreaaiited  in  the 
"     ~>;  Hot  will  Mite  ai  a  Buppoit  to  ihe  poiti. 


'— '~t;  iii'a.  aid  u  on  tI]n)aF;h  the  lariei  to  the 
^'.wcr  pail  >f  lb*  libileT.  A  ga»tlj  incnaiod 
t^-j^LZ^  of  healing  luiface  may  be  obtained  by 
=,tKJ  -A  a-.n  tabta  ai  ahovn,  or  by  U  tubea,  or 
'Ji^srrine-.  Uil  tha  optake  may  be  conioal,  cjUa- 

A^  uia^2«aMnt  it  a'lo  thown  in  my  apedBea- 
— '■&     SKi.   vA.  l^^:~,  fcr  tnmtnnding  horizontal 

d'-Cl^T  u:L^^>4Be^t  ii  tho-x-n.  whereby  the  boiJcn 
tk^  'in  ^Mt  TiTT  Mia!]  uul  ii^ht,  of  a  few  iochea 
'.jii::i9Mr,  »-i  rjiuUt  f'-r  bfin^  worked  into  the 
ia:i  J  g  '.1  I'raetnrea  that  rti^uire  amall  ireight. 
BB-^  u  awifi  ticiau,  trasican,  iwad-nrriage*.  and 
LTrj*  aMiki-^^-,  Ti*  fa*l  iji  tuck  biilen  being 
}«n£a  'jO  -.1  e.«;LtUi»1  ipiriL  Aa  the  engranng 
»  ompHj  atVOiiiA  'jj  iho*  the  principle  of  con- 
tef-aKA.  i2h  ir^zjiy  SttiDja  an  not  abowri.  For 
CAf^iffr  poiyjt/vt,  rijclAtin J  poiopa  will  be  naed  to 
ii^HtLft  vaKrlr-fS  the  l'jwa[art«  of  tha  boila 
-A  lit  -sivw.  at'!  the  r«nt;.Udta  for  — »"■  ""  »- 
'^wm;  tLiui  th-jM  of  aiali'iiiuy  t«jil»i 

71*  Eikin '.ij«tia  tiie  cjii-lrQ«i._   ._ 

-y,.ja.  *i/.:'t.  -j  (ajiable  <,l  4'jitig  the  work  of  a 
.!■■;*  'Ae.  vrtLvat  prcio;,  and  iberef'jre  with  i 
^'fBtnd-.rti  a'-fm-jijiit. 

7^  ferTti.^eiii'.nt  u  annaUi  and  olhtr  reoep' 
^■-^i*  ^Ki  be  apikiad  'wiUi  adra&tage  tj  masj  at 
\M  izx^r.-.g  t.rjj  'A  b-.iltn. 

^■.■'.  '.i.  Tbomaa  Mar- 


TwiUbe 


y.ryj^J  tcj,.!. 


U^rrat-.ry  ii  ucoeaury  for  tha 

L^  'i-«  UiTKOpe  from  the  effecti 

'.'•t^  &-:.,  and  alao  to  tuTsiah  ~ 

.*.Lir  \tM!ia.^u'^.     In  my  caae  ■ 

a.  ti.'iLLit.-r.eii;  f'.r   r:'>Teriug  the 

::  a  i.vTii,*  ";f**n  to  be  pl»c«i 
II-:  »-!*  'J  ibatrament  t/.  hraalr 
-.f  wk4. 

*W**«.ri*t*  p^iitiiaof  tbeinatri- 
•  ».vi-^ii-i  br  li«  tix  uprigh: 
fAAA  ±-.  7l«w  are  planted 
*  •  *-F—  s/  J*an.,  and  project 


middle  of  each  atrip. 


Taa  can  be  buttoned. 

To  make  thie,  take  a  atrip  of  heavy  canTu  lone 
enough  to  go  one-third  around,  and  wide  enough 
to  reach  from  baae-boarda  ta  top  atripa.  Now  male 
button-holoa  in  thia  at  top  and  bottom  to  corra- 
■pond  with  the  potitiona  of  the  naila  in  atripa,  aud 
you  have  ■  perfect  protection  from  wind  whleh 
Oao  be  changed  in  30  aecondi  to  any  other  place  on 
framework  u  dnired. 

Kow  about  the  cover  for  teleacope  when  not 
in  nee.     It  will  Brat  be  neceaaary  to  deenribe  my 

Xktorial  mountinft.   aa  it  probably  differa  eome- 
t  from  the  uenal  conatruetion.     The  polar  aaia 
ia  loin,  between  beaiin*.  and  nearly  2in.  in  dia- 
eler,  and  of  aolid  ateel.     Deelination  aiiaia  30in. 
ntt  and  proieeta  about  '20iu.  beyond  the  bearlnn, 
id  is  of  n  diameter  ol  IJJu.     Juat  outaida  of  the 
laring  taiiheat  from  Ibe  body  of  the  teleacopa  ia 
_  dicular  ring  of  tbeet  braea   pierced  with  two 
holsi  oppoiita  eaoh  other,  and  in  line  with  one  of 


from  eliding  fluongfi  the  beAringa  when  in  nae. 

Wheo  tluoogli  naiog,  I  draw  out  the  pin  and 
rerolve  Ihe  teleaeope  anrand  nndameath  the  polar 
axil,  and  pointing  aaat  and  weiC,  and  let  the  dee. 
aiij  alide  tbrongh  bearingi  nntil  the  teleaoope  reati 
on  two  croie  aupporta  an  inch  or  two  ahorethe 
anifaoaot  the  ground.  Now  fold  up  the  oanvaa 
protector  and  wrap  around  ipeculum  endoftele- 
aoopa,  which  will  thua  aerre  to  protect  it  from  rain 
i»ti"g  through  the  corer,  aa  well  ai  from  tem- 
perature changea. 

Now  tor  the  cover  or  box  for  taleacope.  A  few 
inchei  north  o(  the  aupporta  far  talaioope  two  poala 
are  Bank  in  tha  pound  about  Sft.  apart,  on  tha 
north  aide  of  which  a  pine  plank.  2iD.  in  tnickneaa 
and  a  foot  loneer  than  tha  body  of  the  tele«ope, 
ia  faat«ued.  Tbia  goca  below  the  aurface  of  tha 
ground  about  an  inch  or  tvu,  the  top  being  Sin. 
above  ground. 

On  tfce  iCuth  uAe  at  Mwao^  another  plank  i* 
futcnedinthe  wma  m3,a&&viDieAaa&t<A^imL. 


abeve  ground,  f  o  »i  not  to  be  in  Um  way  of  Ida^ 
acope  when  in  nae. 

A  hinged  cover  ie  faetened  witK  itrong  hiofnto 
ha  north  plank,  and  tulda  over  tha  whole  ia  ttt 
lannar  reproaentad  iu  Fig.  2. 

Thki  ia  oovared  with  oilolotb,  prefataU^  vkik. 
M  it  abaorb*  leaa  heat  from  ahot  ana,  andialocM 
with  a  padlock  to  a  atrong  itaple  in  eoutlkan  plaak, 
And  ia  thai  eecoia  from  oiitaide  intartemus, 

A  atrip  of  the  Cover.  2iii.  wide  aud  a  foot  «  n 
in  width,  will  evidently  interfera  with  tha  dediaa. 
lion  axia  when  the  cover  ie  folded  down,  nod  tfci- 
muat  be  lawn  oat,  and  a  block  of  the  aamiaiga 
li  atrip  of  tin  anangeid  to  corei  tfai*  hole  wka 
oover  ia  in  place,  tha  whola  tbna  forming  a  vi^ 
afflaient  protectiun  from  tha  weather  if  wall  ai^ 
and  at  a  very  reaaonabla  ooat. 

I  hope  Ma  eimple  device  may  be  of  aa  Bocku 


BBBLIHKR'S  VIOLIH. 


uert  a  brief  deicciption  of  tha  ImaliM 

SUnlad  by  M.  Emila  Beriniar,  of  Borto^  IC«. 
le  iketdiee  aceompan_yiDg  wra  aliaoat  iiiBiWa 
(hemaelTei,  Fig.  1  being  ■    Mction  tbiougb  & 


iuBtrument,  and  Fig.  3  is  a  plan  view  of  Ihe  nict<. 

'  -n  bar  T  to  which  ihe  etriDija  are  ttiitat'i 
.□ordinary  tail-jneco.  Tbe  aketchearet:'' 
rhow  the  modified  form  ;  in  the  oriKiaal,  the  Gngu- 
board  ia  itaalf  continued  far  enou)!b  ts  receintL: 
imda  of  the  sCrioft).  the  bridge  paaa in g  through  It? 
iiparture  shown  in  Fig.  2,  which  is  then  cat  mil! 
(inger-board.  Tlie  inveutor  eayi  i— "  By  diapeti. 
ing  with  the  tail-piece  and  eitendiug  Mia  flDgs- 
bc«rd  downward  below  the  bridge  aufGciaitly  tj 
rrmivn  tha  enda  of  the  atiinga,  which  rcit  on  V-J 

and  extend  to  the  kaya  or  pega,  I  make  u* 
pointa  through  whieh  to  coamuuiatt 
ma  of  tha  Btrun  to  the  laaonant  tolf 
otOmopointa  bdogtatti 
bridge,  tha  other  in  the  nedc,  and  by  diapaarin 
witli  tha  tmaa  form  In  stringing  the  iiiiiMiiwiBt.  I 
eliminate  or  prevent  entirely  tha  ateainiwldi^a 
ordinary  initmmenti,  ate  eaaited  npr<n  tha  len- 
aint  body,  and  am  enabled  to  tranimlt  tbeAto 
Tibrationa  animpaired  to  tha  body  of  my  imfmm 
Instrument.  Uy  inventian  aftotda  rery  Emporiml 
resulta.  For  example,  tha  Tiolin  body  bask* 
itate  of  eqailibrium  and  fm  frtrm  tntMM  ml 


oro^yTi 


Id  the  inparior  kinda  of  itAfri 
1  partiinilaTfT  iintiiiaWn  in  am 


great  expresnon 

are  called  inferior  fnatmipenti,  aa  the  lallK,  *B 
my  tnvenliOD  ajiplied  to  tham,  will  hava  fbm  d^ 
neaa  of  tone  and  reaonanro  hithorta  obaamd  tHj 
in  eaperior  inatTamenta."  In  the  orlgfaal  t** 
tbe  flnm-board  ta  rigidlj  Bcrew«d  or  wrtwilt 
UianeAof  the  imbomant  to  make  tteboadN* 


have  Buoh  a  alight  purahaae  or  lerarua  1h 
tendency  to  interfere  with  tfao  tramanmoB  — 
■tiing  vibrations  ii  reduoedlo  •  minlmiiML  btk 
modification  Itloatrated  in  Fig.  I  tha  Map'* 
taetened  to  a  aeeoud  board,  or  metal  or  aw* 
bar  T,  which  ii  aacured  to  tha  nack  or  tte  iffC 
block  under  or  at  the  dda  of  tha  QT^naij  mf* 
boarda,  and  exteoda  beyond  the  bridge. 


IBI(nrCI.SB. 
[igi22.]-KDW  that  thia  anbtact  ia  bmaiV" 
brlakly  ou  the  hearth  of  tha  EMOLm  Umhui&I 
do  not  like  to  miaa  the  opputani^  of  laytgg  aa  Ai 
anvil  of  "our  journal"  kpiKnt  talatingtolb*'*' 
struetion  of  tbe  hayfork  typa  of  trimale,  whhk  I 
do  not  think  ha*  nealvad  tha  sttmliM it  iliiair 
We  seam  diapoaai  to  aooept  tha  >aaari  oatfiM  « 
themacblnejnitaa  tha  naikmotnoMlagiNi* 
ua,  and  to  deroto  oof  wht^  ■ttaMUootolkai*' 
\  \icinv»a&  (rt  d«tail,  without  taking  tta  tadtli  ■ 
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laUila  ia  m  carreoC  ai  poailble  in  its  propoitiuiu. 
[  IwTO  loDK  been  coniiuHd  that  tbs  twit  Usvatop- 
nmt.ot  Uie  haffork  cla»  of  machine  is  b«mg 
aftrnprrtd  and  ctippkd  bjlhsrelactance  o(  mftken 
CO'MU  a  few  iochea  ta  the  tails  of  theae  steel  ponitui. 
Wbtm  I  hBTa  remoustTBiud  au  thia  poiat  (at  i  bare 
otioa  Tsntareil  to  do),  tbe  aDiirar  hai  bean  »ma- 
timei  that  thii  miut  bs  dons  for  the  sake  o(  "  ap- 
[iwnnnn,"  lomotimeB  for  thiitot  "  quiuk  turniug," 
udaoiiiBtimealbaTe  beentotd  "thsmachine  would 
ruQ  heaTJcr  if  the  draoj^ht  trere  lauKtheDMi."  No<r, 
tbe  ipeciol  abject  n(  this  latter  ii  to  ibo«  tbe 
ralUey  of  the  laet  idea.  I  will  tint  deal  with  tba 
Snt  two  objeotiaui.  The  rider  who  is  willing  to 
Mciiflce  iDiuiintc  qualitiea  for  mere  look,  will  have 
bi>  teward,  and  iiiu>t  be  oontant  with  ic  Hut  the 
■econd  objection  la  nndoubtedl;  more  piaeticaliu 
ila  chiracler :  tar  it  ia  obTioua  that  tba  ahorter 
machine  may  alwaya  be  made  to  turn  within 
shorter  comiuus  than  the  longer  one.  Uara  the 
queeti on  would  seem  to  leaoWa  itaclf  Jutntbe  com- 

teuatbening  the  maohine  csu  be  prorad  to  lecure, 
ana  the  coursnience  o(  beinij  able  to  turn  ooinen 
a  little  mora  ahaiplf,  together  with  that  of  lumtBg 
right  loand  within  ahoiter  compaaa.  I  most  con - 
Foaa  that,  lot  my  part,  the  balance  of  thsae  adran- 
tagM  Mold  not  adout  a  uomeut'i  doubt.  For 
nmniag  qualitiea  aie  ooDstant  in  theii  labour- 
laving  raJue  at  eTery  turn  of  the  wheel ;  while 
thevalue  of  quick  tuiiiiugli  only  fait  occaaionally. 
Ai  to  tbe  lare  neceuit;  of  tucuiug  right  round,  a 
good  ridel  will  ii  olleu  do  thin  by  mauwaTriDjj  his 
machine  a*  by  sweeping  it  round  ;  and  iha  Buoner 
th«   lidti    who    couoot   mauiDiivn  ia  (his  way 


™  ou  the  driven  by  movinf  1 
ir  tbe  D<ceas\tf  of  keeping  Ihi 
:ertain  distanw  behind  F  bat 


maohina  it  mutt  be  i omewhere  there  whatsrer  the 
diapoaition  of  the  wheela  may  be,  it  followa  that 
every  ounce  P  loses  moat  go  un  to  P ;  andthni,  more 
weight  may  be  thrown  ou  the  drivers  by  movinp  P 
baok*a«!a,  long  after -'     '—  -•'—-■ ■-- 

by  moving  W  towards  F.  And  there  is  lhh  hu- 
TantiiHH  in  effecting  this  by  moviog  P  bacltwarda. 
For,  although  the  weight  oE  the  hiud  wheal  en  the  ' 
ymiiW  wilt  remain  the  Sams  wberever  it  isplaced 
(except,  of  course,  the  slight  iucrease  ciused  by  a 
tew  more  inchss  in  the  back- bona),  yet  its  action  as  ' 
ly  tendency  of  ihe  machme  to  . 
forwarJa  willinctoaaeeiaotly  in  proportion  I 
ai  it  ii  put  further  back— jiigt  aa  the  valneof  the  . 
same  Weight  incieaaea  as  it  is  put  further  down  the 
arm  of  tba  atoel-yaid.  Aud  f  ortbec,  as  the  rndder 
depends  for  its  action  not  only  on  the  weight  put 
on  it,  but  alao  on  the  hiirayr  givea  to  that  weight.  | 
aud  at  iucreoalDg  the  length  o(  Ihe  tail  gives  more  i 
leverage,  it  (otlows  that  tbe  weight  ntceaaary  fnr  I 
ataeriug  puiposea  may  be  decreased  in  propuition  to  ' 
the  increase  of  leverage.  In  other  wordH,  Che  long- 
tailad  machiDa  will  not  reqnlre  so  touch  weight  to 
be  thrown  on  lis  hind-wheel  as  tbe  shorter  ma- 
chine, and  tberefom  more  of  tbe  woight  may  be 
thrown  on  Ihe  drivers.  It  is,  of  ooorse,  clear 
enongh  that  the  drivers  muat  have  a  certtun  lunoaot 
of  weight  thrown  on  them,  in  order  to  secure 
tractiou'hold ;  but  aa,  aftar  Ibis  it  secured,  the 
queatiun  of  wei^t  relates  rather  to  the  bind-wheel 
than  to  the  dnvera,  my  obm  would  be  incompletely 
Btated  without  refernug  to  this  most  important 
point.  There  are  many  practical  reasons  for  keep- 
ing  the   hind-wheel    tmallei    than   the   others. 


tba  maehlnea  I  have  tested  in  this  war,  i.e.,  by 
I'arefully  hanging  the  tail  in  a  Sutler  s  balance, 
have  pulled  down  601b. ;  and  one  or  two  still  more. 
According  to  my  exparinienta,  tbia  would  mean  an 
unnecaaiary  and  ooustant  dra);  of  201b.  Few  folk 
would  think  of  sticking  a  201b  weight  on  the  head 


Uy  what 


high  speed 


louni  how  to  do  so,  the  better  it  will  be  for 
him.  A*  to  torning  cotneit,  I  do  not  think  any 
nsllj  good  rider  would  advocate  the  hutcher-bor 
itola  of  eattiDg  round  them.  It  may  aatonish 
adaUiiDg  anotalors  innocent  of  any  kind  of  wheal 
toactice-  But  granting  that  any  miming  advao- 
taga  can  be  secured  at  the  i<li^ht  cost  of  having  to 
us  comsTi  a  little  more  cautiously,  no  real  whsel- 
naa  would  faeaitata  a  moment  as  to  tbe  choice.  I 
win  therefore  try  to  show  on  paper  what  I  have 
mred  to  my  own  satisfaction  in  practice — viz., 
tlwt  a.  tail  length  between  the  azlea  of  front  and 
■"'"*  —■---'-  -n  a  hayfork  machine,  will  make  " 

while  unduf 


althoogh  I  am  convinced  its  aiia  might  be  moat 
advantageously  inoresied  over  the  usual  IB  or  20 
inches.  Now  the  a  mailer  wheel  has  less  leverage 
of  spoke  (or  utilising  any  power  communicated 
'->  Uie  SLile,  Thus  (as  compared  with  the  larger 
'heal)  more  power  ia  required  to  drag  it  ovei- 
.t  through  any  obstacle.  And  further,  the  shortci 
apoka  (or  ladiut),  giving  a,  qnioksi  curve  to  its  rim, 


vrill  n 


^aaarr  drag  on  Ois  run,  waating  power  by 
ig  jolting,  am]  detracting  from  the  aafaty  of 
lachins  in  ahootiug  hilla. 
ThM*  pointa  will  certainly  be  more  aaaily  ex- 
pUined,  and  possibly  more  readily  understood  by 
aid  of  the  accompanying  diaoiiun.  But  in  order 
to  have  sons  premiae  from  which  to  start,  I  will 
■Hume :  1st,  That  it  ia  desirable  to  Oirow  si  mnoh 
wcteht  H  poaaible  on  tbe  d riving- wheels ;  but, 
inatj.  That  tbe  weight  must  be  disposed  over  tbe 
tbno  wheels  so  aa  to  avoid  all  tendency  to  make 
Qia  madune  tip  up  (orwarls,  either  in  mounting 
or  running:  and,  Srdly,  that  the  hind-wheel  must 
have  a  auffleient  thara  of  the  weight  to  make  it  do 
fta  duty  as  rudder  properly. 

Now,  although  the  mass  of  the  weight  may  be 
distributed  on  both  aides  of  the  axles  of  the  drivers, 
yet  it  is  a  necessary  condition  of  this  proposition 
liMttbeefiiliro/^rariC!/  should  fall  lieAiuil  tka» 
axles.  Therefore,  we  may  at  once  resolve  the  tri- 
cycle into  a  lever  of  the  second  order :  and.  in  the 
drawing,  the  axles  F  will  be  the  fulcrum,  F  or  P 
(as  tbe  caae  may  be)  will  be  tbe  auppoiling  power, 
and  W,  tne  weigLI,  will  lie  between  Ihe  fulcrum 
aud  the  power.  It  ia,  therefore,  no  new  theory, 
tint  limnly  iha  atutemcnt  of  a  fundamental  me- 
chanical axiom  to  assert  that  there  are  two  ways  of 
throwing  weight  on  the  drivers.  The  first  and  most 
obvioiia  is  to  pnt  W  Dearer  to  F.  But  the. 
thinf  may  be  accomplished  without  moving'..  ^. 
all,  by  simply  putting  P  further  away  fmm  W.  It 
ia  certain,  horn  tha  law  ollevacof-  "--■"-■—■■  — 
P  ia  pat  from  V  the  leas  weight 
Bi^  U  12  itoM  hw  bean  put  on  the  top 


■  the  Bi 


obetad*  to  the  amall  whed  than  it  is  to  the 
larger  one  with  the  aa^er  onm.  Further,  the 
qmoker  onva  dieiNises  the  tmall  wheel  to  pene- 
trate dMMT  (weight  fot  weight)  Into  dost  or 
mud ;  and  further,  the  quieket  revolution  of  the 
wheal  round  iti  axil  ntcaasary  to  make  its  tire  keep 
pace  with  thoM  o(  thelargerwheela,  Inoreasas  the 
amount  of  filatlon  on  the  axle.  Thua  every  aingle 
"inditioD  is  against  the  small  wheel  aa  a  weight- 
irrier,  w/ich  driciii  ur  drniigfit  bij  other  dririiiff- 
uAn-li ;  and  it  ia  becanae,  under  such  couditiont, 
unce  of  nnneceaaory  weight  put  on  the 
heel  must  act  aa  a  drag  on  tbe 
.  the  machuie,  that  it  la  to  desirable  to 
heaping  weight  an  the  larger  wheela, 
attar  ttey  may  have  plenty  tor  their 
iractiou  nsada.  The  dragging  effeot  of  a 
short  back-bone  will  not  be  very  apparent  on  the 
floor  of  a  show-room  or  a  smooth  andhard  road. 
Here  all  the  aJvene  oonditions,  except  that  of 
axle  friction,  ore  in  abflf  anoe.  But  a  rough  rood, 
a  little  mud,  or  even  a  thick  aununerdnat,  willaoou 
make  the  rider  cooscioos  that  his  machine  hat  lost 
its  life  and  go  in  a  wouderf  al  way. 
I  have  lately  been  making  a  good  many  sxperi- 

[tain  wbal 

weight  raqoirsd  for  steering  pur- 

poeat.  AS  hat  been  shown  above,  this  most  vorj 
with  the  length  of  the  tail,  and  will  alao  vary  wiln 
the  weight  of  the  rider.  But  taking  46in.  lengtli 
tMtwcan  axlee  as  the  miiiiiHum  length  required  tor 
a  tborongbly  comfortable  ditpoiition  of  list,  101b. 
(addedtothatot  the  machine),  Ifindthataweieht  of 
a&(ml  301b.  (i.«.,  for  machine,  aay,  lUb.,and  151b.  ol 
the  rider's  weight)  is  ampk  for  all  steering  purposes ; 
and  I  think  this  might  be  safely  reduced  still  more. 
This  reading  ia  taken  when  littiDg  quite  upright 
baokwordtoi  torwardt  will  throw  tome 
ma;  be.    Han;  of 


aents  by  means  of  putting  a 
ug  tail  to  one  of  m^  machint 
I  the  TniTiimnm  weight  raqoi 


Laaning  baokwordt  or  torwi 
U  or  301b.  on  or  off  at  the  CI 


r)f  their  gleering-whoBT  Tat  that 
many  of  the  very  short  baok-bonss 
The  greater  safety  of  the  long  ms 
ing  hills  requires  no  comment  while  i 
nhot,  boats,  carriages,  aud  railway 
everything  that  ia  destined  to  travel 
through  the  air  or  water,  or  on  i 
always  made  long  in  preportion  to  ila  width. 

But  there  is  alao  another  great  comfort 
and  advantage  in  roatonable  length,  and  thia 
is  intended  tu  be  illuatrated  fay  that  part  of  the 
diagram  below  tbe  horizontal  line  G.L.  It  will 
be  admitted  that  all  power  expended  iu  raiaing 
uty  part  of  tbe  machine  from  the  level  of  the  road 
is  power  wasted.  It  will  alto  be  admitted  that  the 
unouat  of  power  watted  io  this  way  must  be  asli- 
oiated  not  only  by  the  terliail  height  to  which  any 
part  of  the  machine  may  be  raited  in  patting  over 
obstaolea ;  but  also,  and  chiefly,  by  tbe  auff/i  at 
which  Uia  machine  will  have  to  tite  from  the 
ground.  Granting  this,  let  X  and  ^  b*  obstacles 
of  exactly  equal  heights  from  the  ground.  Now  if 
the  hind-wheel  be  at  P,  than  tbe  new  groiuid-lin« 
on  which  the  obstacle  ia  lying,  will  ba  O,  f :  and 
Ihe  hind-wheel  F  will  have  to  rise  at  the  angle 
L,  O,  f.  But  if  the  hind-wheel  beat  P",  than  G,r 
will  bethe new  ground-fine;  and  the  hind-wheel 
F'  will  rise  at  the  angle  L,  O,  r.  Thus,  Jnst  as 
the  angle  L,  G,  I',  being  contained  iu  the  angle 
L,  G,  r,  must  be  less  than  It,  so  it  Is  evident 
that  tho  angular  disturbanDe  of  the  machine 
and  ita  rider  by  any  given  inequality  in 
the  nonnd,  will  ba  leas  in  proportion  aa 
a  marline  is  lengthened,  and  gntXa  at  ita  tail 
is  ahortenad.  Couaequantly,  Iha  short  machine 
cauaet  more  watte  of  power  than  the  longer  one. 
There  ii  yet  one  mora  advantage  to  olaim  forbmgth. 
It  bai  been  ihown  that  the  ahortar  tail  mutt  have 
more  weight  on  it  tban  tho  longer  one.  More 
weight,  ud  etpedallj  when  tbe  rudder  haa  leas 
leverage,  meaot  more  atiafn  on  the  head  and  axle 
of  the  fork  of  the  ttearing-wbad ;  and  this  meant 
faster  wear  and  greater  tMdenQj  to  thakioass,  and 
aa  anything  that  leatani  ibain  will  leaaen  thia  wear 
and  tear,  it  follows  that  langthaiing  the  maohine 
doea  virtually  etran^han  Ic  If  to,  the  diameter 
of  the  hind  wheel  might  aafely  ba  IncrauEd  ;  and, 
although  this  would  add  a  little  weight  to  the 
machine  ae  a  vAoIr,  yet  wdgbt  at  thii  end  would 
enable  therider  to  gat  a  little  more  forward.  Thui, 
no  more  weight  would  ba  thrown  on  the  hind* 
wheal,  and  It*  own  addjtloiial  weight  would,  I 
think,  be  far  mora  ttan  oompantatad  for  by  the 
relief  which  increaae  of  diameter  would  aJturd  to  tbe 
several  advene  oonditions  named  above. 

This  letter  about  "  length  "  haa  grown  ao  lung 
thati  moat  not  now  lengUien  it.  Bat  lam  auie 
the  point  ia  worth  very  careful  attention.  I  am 
convinced  it  it  of  far  more  piacUcal  importance  to 
the  ordinary  rider  than  tbe  point  on  which  I  ven- 
tured to  try  to  modify  the  force  of  "Guido't" 
theorem.  I  venture  to  doubt,  from  little  straws 
in  hia  letters,  whether  hit  actual  experience  of 
tricycle  riding  is  very  varied.  But  it  is  i^uite  clear 
he  ia  a  writer  who  knowi  what  he  is  writing 
about ;  and  I  should  be  mnch  obliged  to  him  if  he 
would  criticise  iriiat  I  have  now  written.  I  ob- 
serve in  "  Sunlight's  "  laat  lettor  atnna  remarks  on 
the  best  poaition  of  the  rider.  TUt  la  a  question 
involving  a  good  deal  of  ooniidaraUon,  and  one 
that  must  ba  left  open  enough  to  suit  a  great  many 
different  tastes.  •'Sunlight"  oertaln^  doea  not 
touch  the  real  key  to  tha  tolution  of  thia  mogt  ini' 
portant  point.  It  ia  one  on  which  I  happen  to  have 
modsaome  eiparimenls,  wliich(aaiBm*practlcain 
all  such  cats*)  I  haveiecorded  in  drawinga  to  acale, 
ao  aato  arrivaat  exact  angularmeolarements.  Of 
courae  I  do  not  mean  that  every  rider  abonldaet 
himatU  on  hit  seator  saddle  by  a  goniometar ;  but 
Ihava  always  found  that  tha  moat  depsndabla 
"rnIe*-of -thumb  "  are  tboae  which  are  formulated 
on  accurate  knowledge  of  the  principles  on  which 
they  dniend.  Should  any  brother  tricycliat  aud 
subscriber  to  "  our  jonmal  "  oara  to  have  aome 
Incubiationson  the  "teat-and-handte"  question, 
I  shall  be  happy  to  tend  them  for  publication. 

I  cannot  conclude  without  congratulating  tricy- 
cliatathatthliaubjeet  is  now  so  well  afoot  in  the 
EvoLlsn  Heckutio.  It  it  here,  rather  than  in  the 
more  special  journals,  that  tbe  mechanical  princi- 
plea  of^  the  machine  are  likely  to  be  well  opened 


diSarcDt  machines  ;  it  ia  this  :~RiiH  the  m 
until  the  driving-wheeii  areolear  of  the  groimd, 
theti^with  a  Tigorout  sweep  of  the  a —  ~~'  "" 
davmg-whealq 
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nToloti(MU  it  will  maka  bafore  coming  to  a  itop. 
liiB  t«*t,  coupled  with  a  knon-lcdgs  of  the  waight 
of  the  machine,  will  dive  ^ou  s.  good  iosiiiht  iuto 
ita  hiU-climbiiiK  cnpubilitiea.  The  following  are 
aome  of  the  teiiuta  I  have  obtained : — 

Ba  volutions. 
Idieeliior,  ball -bo  i 


Inor,  ball-bonnni[s  fiTery where., 

ntrr,  do.,  lide-n-bBBlt  ouly 

0.  do.,  all  wheelaand  ?rauk-a]iatt 


illeat,  but  Dotbing  Uiort  of  iiii 
prompted  the  worda  "  if  ha  eon, 
par  1,  thejr  aie  altogether  meanir 


W 


Cheyleuiuiie, 

I  have  timed  the  aide-  wbeela  of  my  Coventry  up 
to  200  reToIutiuua,  when  1  became  Ured  of  count- 
ing. The  foreman  o(  u  larse  eujiiDBeiiug  works 
waa  einmlDing  my  moehino  the  otliar  day,  and  on 
DlT  ipinniiiji:  one  of  my  amoll  whcela  ha  aaid, 
"  Wby,  friction  aeema  to  ba  abiDlutely  anuihil* 
atad.  The  two  eaomiaa  wo  haTS  to  oautvnd 
ainiiiBt  are  friction  and  weight.  Surely  "Sun- 
light" will  not  pretoud  to  tell  ua  that  ball  bear - 
ingi  will  not  leaien  tlia  former  eooTmoualy—tha 
Htuonntof  gain  ia  abawn  in  the  caae  of  the  two 
Coventiy'i  <|uOt«d  aboTe.  Bj  thia  teat  I  have  been 
conflrmed  in  my  opinion  that  doable  driven  ue  a 
miatake.  In  theory  the;  are  comet  enough,  in 
practice  we  |^t  incraaaed  weight  and  increated 
friction  withant  anything  in  the  way  of  compenan- 
tion,  particularly  aa  they  are  anly  donbla-driven 
when  thay  are  running  abanlutely^n  a  atiaiftht  linf> — 
iaotbw  woida,  but  a  smtll  portion  of  tbe  time. 
Uoat  of  tbe  donble-dnvan  I  have  triad  have  come 
to  a  atand  aliaoit  a>  aoon  oa  the  hand  ia  mnoved 
from  the  wheal.  Will  aome  of  your  correepondent* 
try  thtii  machinoa  and  give  ua  the  leaolta  f 

what  I  beliara  we  want  ia  a  aimple,  light,  eaay- 
mnniBC  machine,  free  from  all  complioalioDs,  and 
i  t  the  makeie  would  only  tnm  thair  attention  to 
thiae  p^t*  inatsad  of  taiinp  their  ingenuity  to  in- 
vent needleaa  lehemea  lor  hill -climbing  it  would  be 
batter  tor  all  partita,  and  wo  shall  gA  up  our  hilla 

I  *hoi^  eartainly  recommend  "  C.  J.  H."  to  get 
rid  of  hia  old  Coventry  and  get  a  modem  one  :  he 
woitld  be  delif[hted  witb  the  change.  1  bad  one 
built  lately,  and  nothing  can  auipaija  it  for  atsadi- 
■Maa.  eaiy  mnning,  and  aafaty.  Uine  ia  only  T9lb., 
«r  Stilb.  lijibtai  than  hia — a  great  gain  in  itaelf  ■  By 
all  meani  have  the  rotatory  action.  He  need  not 
faai  having  it  of  the  ordinary  width  :  mine  ia  stable 
«uough  for  anything.  I  am  lift,  lin.,  and  weigh 
above  15  ttons,  ao  that  I  am  a  pretty  good  teat  for 
any  maehine. 

If  "  C.  J.  H."  would  like  to  know  who  made  m; 

machine,  or  any  further  partiaulan  About  it,  . 

'   11  be  happy  to  corraapond  with  him  if  be  will 

wtiae  hia  addreta.  V&L 


not  correct,  althongh  it  would  have  bean 
had  he  apokm  of  anf^lar  velocity,  whioh  ia  a 
tally  <lilTer«nt  matter.  Precisaty  what  I  intended 


meant  "if  he 
ill."  "Sunlight"  haa  made  the  poget  o(  the 
K.  M."  more  instructive  reading  for  me :  I  owo 
III  no  grudge,  as  ha  aeema  to  think,  and  I  have 
iry  conaiderabla  reapaot  for  hia  opiuiona.  Only  a 
repeated  mia<tat«mant  of  fact  with  which  I  chance 
A-  L-  --quniuted,  coupled  with  jealousy  for  the 
"  itaelf,  can  draw  from  ma  language  snoh 
ilight"  rigbtl;  deprecates. 


[ifHi, 

]-I  ooyosATt;T.ATE  Mr.  Wettropp  on  the 

laoHy  that  of  a  veafal  riding  at  anchor. 

iVould 

LawcU. 

1  the  vertical,  BO  ae  to  provide  hgamat  aide 

another  aUvanURe  of   wliich   would  ba 

liriviug- wheel  (ul  a  aiuglo-clriver)  would 

TBI(JTOI.BS. 

I1M24.]— As  a  tTicycle  rido,  and  Qkarefora  a 
pactical  aa  well  aa  theoretical. reader,  I  am'moch 
tnterested  in  this  diacuwion,  and  am  vtiy  pleaaad 

that  there  ia  an   much *  '-' "— 

'*  facta ''   of  different 

diapnie  mainly   nmn.-    __    , 

Batten  of  optnion,  wtiich  mnat  aver  be  vaiiaUe, 
and  <Ki  which  wa  mnat  for  ever  difFer.  For 
inataocs.  the  quaation  of  the  aize  of  wheela. 
"  Sunlight "  and  mynlf  have  conaistantly  advo- 
cated dnvec*  of  about  40in.,  geared  to  whatever 
the  itatc  of  the  conntiT  may  raquiie.  Othei*  prefer 
a  laigB-  wheel  geaiud  down.  Sow,  it  ia  trna,  aa 
'•Sunlight"  laya,  that  a  large  wheal  nm*  more 
aaaily  than  a  amall  one  il  geusd  to  the  lame  aiie, 
bnt  thoe  ia  aoch  a  great  Ion  of  atreng;th  in  a  large 
wheel  that  many  may,  aa  I  do,  pnfi>  a  littla  more 
jar  irift  mndi  more  atrength.  If  jon  alwayi  ride 
ilawl^and  eaielnlly,  large  driven  aw  be  beat, 
but  if  jon  ride  tor  ezendia,  and  drive  your 
"'"*'■'»  at  full  apeed  over  all  aorta  of  ^lotmd,  th«u 
I  believe  that  40in.  driven  will  combine  atreogth 


•entente  in  i^eh  it  occnn  ihsuld  read :  There 
vanld,  of  oonne,  be  an  increaMd  atrain  on  the 
bearingi  of  tbe  pedal-ihaft  with  the  amallet  wheel : 
bnt  there  wonld,  oo  the  other  hand,  be  Icaa  fcction, 
indetd.  there  might  be  '  - :  on  the  bearinga  of  the 
driver- fbafl." 

I  tn>t  onr  indtdgent  Editor  wiDpemiit  me  to  aay 
awcrdineat  penonalitiai.  If  "  Sonliiiht"  Uiinka 
1  havcevvr  intend^]  a  gratuiMoi  penonal  inaolt 
bj  any  mnirk,  I  wsull  apologue  to  him  for 
baving'WrittenanTthing  which  ^m  tie  aocfmatrtied: 
ncthing  could  be  furCu  from  my  wiihea.  Whether 
say  las|tna;;e  has  tnen  nng^nile manly  and  dit- 
cinrtecus  I,  natanllr,  am  un£tted  to  judge,  but  I 
certUD^  followed  :!:;  ciimpte  set  me  in  par.  1, 
letter  Il-'i'~.  ^.  1^1,  and  aaauredly  I  did  not  import 
psn^nalitjst  into  the  diKuiiiDn. 

The  i!i*7ul:r  ii    !h:':    ■■  i^an'.i'ht  " 


Lurp  to  tho  left  at  alow  apeed. 

I  think  the  reel  advantuge  ot  alow-geaiing  ia 
.  imewhat  oveilaoked.  The  object  ia  not  to  gain 
leverage,  which,  aa  Mr.  Weatropp,  in  lOK'iX,  ahowa, 
"  doee  not  do,  but  to  enable  the  ridar  to  maiutain 

lerate  of  atioke  moat  convanienl  tobim,  although 

a  rate  of  ptogioaa  ii  limited  by  the  ateepnaaa 
of  tbe  hitl.  'IlinB,  iu  a  l:Llbe,  back  gear  may,  to 
aome  i>iteut,  be  diapeniipd  with  by  placing  tha 
bnnd  on  the  atoweat  apend  of  tbe  flywboal  and 
treailiug  alowly  and  fl-wlihi.  Thii,  however,  is 
not  only  fiiticuing,  bnt  a  very  alight  check  at  the 
deud  poipti  will  stop  the  mandril  altogether,  or  at 

■peak.  The  back  gear  coireuta  thia,  by  permitting 
rapid  motion  of  the  feet,  while  tbe  mandril  re- 
volvoi  i<t>'iidit_v  at  tha  required  slow  apeod.  In  other 
words,  the  ctglferenca  of  lonn  of  effort  required,  ia 
very  aimilar  to  that  needed  to  drive  a  tricjcle  over 
a  aniea  of.  uy,  Sin.  blocka,  or  over  three  times  tbf 
number  ouly  an  inch  high.    The  work  donoiDeacb 

■t3|T);eied.  il  n'lt  alopjied,  at  each  obetacle.ito  eay 
nothing  of  the  heavr  jolt  after  passing  it,  while  in 
the  latter  caae  the  effort  and  sneceedinK  jolt  at  each 
block  will  be,  in  compariaon,  inaignificant.  Tbe 
tendency  of  open-front  miehinea  to  tip  up  is  tbe 
reiult  of  the  apparent  inability  of  eome  maker*  to 
arrange  in  their  due  relation  to  each  other.  The 
propT  aequencs  would  appear  to  be,  flret  to  place 
tha  pedal*  beneath  the  rider,!and  then  the  carnage, 
i.'..  the  whole  three  wheela  beneath  both.  InstMul 
of  thia,  they  have  iu  many 
oank-sbaft  in  a  comfortable-looking  peaition  with 
regard  to  tha  big  wheala,  and  the  nder  on  the  top 
ol  the  axle  ol  these  only,  the  object  Of  thia  last 
being  to  enable  a  amall  and  tight  hindwheel  to  be 
naed.  A  <Kpaeioua  seat  (which  is  a  delusion,  a« 
only  a  Dirrow  strip  of  the  front  can  be  titiliaad, 
end  thus  the  .weight  of  the  rider  it  thrown  still 
mora  ttwwaid),  and  a  long  backbone,  removing  tbe 
hind  wheet  atill  mora  from  beneath  tbo  w«ight,  add 
to  tha  tyjneal  effects,  and  to 


I  have  often  wondered  why  a  screw-dovm 
brake,  *  ia  locomotive,  ia  not  nied.  It  would  have 
the  merits  ot  preventing  a  too-sndden  application 
ol  the  brake,  which  must  etrain  the  machine 
terribly  (especially  it  it  be  a  band  brake),  even  if 
-    --'  -    .-    of  relieviiig  the  hand 


ofdi 


lispsnsing  with  ai 

iubIIt  of  prevent)  „ 

ot    the  brake  when 


if  preventing  the 


a  certain  speed,  say. 


mall  wheel  makes  more  toms  per  mile 

large  one,  which  ia  quite  tijEbt :  bnt  h«  further 
ttatrt  tiat  agirm  point  ia  tiio  periphery  ot  the 
■■■"  w*ori  pepo/ree  with  a  greater  relncitT 
thaa   a  aailar    ,pot  u   a  lat^    whael    whidi 


gentle  use,  often  caused  by  a  jolt— a   fruitful 

eonroe  of  mishaps  to  nngle-drivars. 

I  hare  lately  pnrchaaed  an  "  Otto,"  and.  though 

I  have  not  been  able  to  nas  it  much,  owing  to  bad 

wsather  and  other    canaei,    vet    I  think  I  may 

vmtnre  an  answer  to  A.  H.  Dicksee  (19398). 
Hia  Srat  aoggeation  I  do  not  think  at  lUl  likely 

to  happen,  for  tbe  band  cannot  atretch  aa  c' 

do,  though,  of  course,  I  cvinet  apeak  autbt 

lively,  since  the  miahap,  if  it  could  ocxnr,  would 

only  be  experienced  by  an  older  rider  than  mjsell. 

In  any  cate.  there  ia  ample  means  of  tightening  np. 

The  "  Otto,"  on  flrat  nae,  does  seem  to  tend  to  the 

piltei  when  ateering  ia  attempted,  owing.  I  >up- 

pose,  to  tbe  alope  ol  the  road  :  but  very  little  prac- 
tice gets  over  that.    To  the  other  two  quariea  I 

can  c  in&dently  lav  no :  in  tbe  cnas  of  a  spurt  the 

poll  of  one  toot  counteiacta  the  thrust  of  the  other,    .. 

nnd  even  wilhont  straps  I  tind  no  difficulty.     I  see  i  for 

".Vilnch"  ;iSK3;  has  answered  the aecoDd  ques-  ' 
I  ahould  l|k*  toknow  the  reason  of  hisgreat  | 

THB  DBSIPOXD 
word  {      [19128.3— TSB  I'CB'ord 
tbe  principal  topic  ot  ■-•- 
"" "    "■'ray  wond,  aiii 


PATTXB  BATTBST 
[IMie.]— Me.  J.  S.  Hrvpinos  shot 
as  follows  r—Taks   b^.id-lnil,    vaiA    ai 
putting  on  damp  walls;  cut  the  plalea,  leaves 
long  tongue  at  one  comer.   Imadetta'* — '" 
by  S^in.,  with  a  tongue  2in.    loug  a 
—  "-     next  takesome  ttunnel.      I  iisea  e«b 
atripH,   lin.  moreini 
'  the  lead  plates,  ai 


inii^li 


than  twice  tha  lcm| 


ngth  of  the 

plates  \  thei; 


r-, mto  pieces   lin.  each  w^li^ 

than  ths  laad  plataa  i  mix  one  part  of  Hlfiak 
acid  1^  maasDra  with  10  parts  of  wim  ^ 
measure,  and  witb  thia  and  eome  fad-lead  — '-' 
paete ;  now  paint  over  one  strip  of  "•-"■^ 

aide  only,  with  thia  paste,  leaving  alia.  a. 

clean  flannel  all  round  ;  paiut  over  one  ot  tha  W 
plates  on  both  aides,  koeping  the  tonne  clsaarht 
it  on  tha  painted  aannol,    and  dooMe  tbela^ 
over  it ;  lay  thia  covered   plate  downonaeja 
vcnient  board  or  pier-a  of  glaas ;  on  thia  eota 
plate  lay  one  ot  tha  pii3c«B  of  bloEting-p^c^^- 
the  blotting-paper  ix   not  thick    and  ^al  In  I 
pieces  ;  pr^are   another   plate  of  Isaa  uiB  fc  I 
dinnel  and  reJ-lead  aa  before :  place  Om  imUW 
top  of  tbe  blottiug-fiaper.   taking  can  tMfeJ 
tongue  is  on  tha  oppmite  eide;  lay  anothaiiNi 
piecea  of  blotting -paper,  and  so  go  on  ■»■ 
have  a  pita  of  as  many  pUles  as  inll  go  sar*"^ 
the  jar  or  cell  you  ititund.  to  use;  thential 
ot  plates  round  looiel;-  in  a  coupta  ot  ]ri«a  ■ 
parttflned  twine;    pinch  the  tongnos  or  — 
together,  and  those  on  tbo  other  aide 

and    attach    terminal    wires;    put  the  h 

platea  into  the  eell,  a.ad  &U  up  with  thaid 


foun 


t   fuU.     I   i 


I.AHTBBH  P0I.ABIS0OFB,  t 

[19437.]— My   meOiod   ot   i 
glasi-esis  as  tol1owaj~I  first  gt.-^, 
about  tin.  thiok.  and  drill  a  hole  ii 
diamotsi :  I  then  taku  a  piece  of  » 
^Iisa,  snob  uia  used  for  lookiag-rii 
it  into  aquares  about  IJin.across. 
ones  only  require  griiming  upon  U 
make  them  perpendicular  to  aorfa 
Dvala  are  chipped  to  ihaps  with  f 
other  auitable  toola,  and  then  gnnDidH 
the  edge.     Thia  may  be  dona  upon  a  ~~*' 
sfoae.    Have  ready  a  good  fire,  w 
aized  opening  in  tha  centie,  and  ai  " 

or  looae  particles  ot  ooal  about  as  po 

the  ^rale  and  into  ths  middle  of  ths  q 
a  piece  ot  smooth  state,  so  tha 
eqaidiatant  from   it  top  and  b 


nnequai^  heated 


Ogura  wiUb 


^jSStfJ 


to   touch   the    L__ 
made  scabby.    ICsnf  o^ 
while  codling  or  soma  t  . 
beautiful  one*  hat*  onlj  ban  a  joy  la 
1 11...  butjhi^    a*qM^M 

ny  diSsrant  plaosa,  unds 
lount  <d  iU-uaan  aad 
qulta  Mual  to  an;  I  have 


whan  ground  Mndently  thm  aud*. 
factory,  give  them  to  an  iijiliiaas  ■  I 
poliahes  then  toi  ma  at  la.  U.  mA.  I 
cut  and  poHsbcd  quarti,  and  thiowr  ^ 
an  immeaiBe  amount  of  Uboai  t«BI 
optimsn  retaned  to  abova  call  m ' 
tor  me  at  from  2s.  and  upwaids  u 
one  with  inch  aperture  Mf<faw  ' 
"  L.  a. "  iriU  SBC  that,  if  ha  g( 
it,  there  are  better  ways  ol 
than  making  than  OLeaelf. 
'   qnarti,  I  find   toy  own  cr)^  * 


'.JKM 


!    dielike  tc 


mofhisi, 
I."    The  chief  fault  I  find  with!  , 
..   „       g  dawn-hill,  which  ia  rather  ticklish  |  ' 
rork;  but.  perbspa  I  abould  rather  i 
'difficulty  "  than  "fanlt,"  for  I  think  more  ptactic 
isalltwant,  and  the  machine  baa  many  good  pointi 
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"  K.  M. ' 

><'i:iis  vmj  niaa  aoap  by  the  abnra  Droceu.     I  htve 
lint  f«t  inxlo  aay  tajmlt, — liiox  Homa. 

[i-lT'Jl.]— TemverlDB'  of  Circular  Saws.— 
Vou  wurit  apeclal  |iUut.  far  I  uuicntiLiid  h;  j'nui 
<liiDif  tliM  you  waut  to  mako  3>uut  owu.  Thci 
clioupait  way  would  ba  to  got  aimD  Uorman  plata, 
■Udi  ai  tho  butchrra'  TDOaC-iuwi  are  mailo  from, 
and  cut  tlisiu  out ;  tlint  ia  what  I  uead  to  do  jeaia 
M^o,  liwl  nurchaiu  tbo  iilat«  at  !2b.  <jd.  p«r  pound. 

■^  liin.  iQdiii- 

.  cliUl  Ihem 
uflla  to  hut 
eitt-iroQ  pMi,  Jju.  thick,  2in. 
cliaiiiBtBr,  tor  tBrnpcriutt ;  and 
to  all  tlie  trouble  and  expeDSO, 
ic  you  would  got  Bre  p«r  cout. 
1        .i._._i|  p[    (Ijj  ippjiincai 


Yuuwuuid  waut 

nieter  aud  .'lie.  thick,  niorljr  fi 


it  ii  doubtful 
lit  toe  uao. 
would  bo  of  any 


'ioo,  1  will  forward 
like  to  aJlTcrliio  ;out  uddreai.  aa  it  would 
take  loo  much  ipaoa,  nud  ooil  too  mueh  to  eognve. 
—Jack  Ok'  All  Tiiu>i;b. 

['I48'2n.]  —  P«t*>>t  WroQrbt  NaUa  (Slurp 
Polnta.) — [  wax  id  hop«>  tbst  tome  one  of  yoar 
r«a<l«n  more  oouvaraaut  with  the  subject  than 
myvelt  would  haro  re|ilt«l  to  thia  quoaliou,  a4  I 
hare  thouKht  about  11  foe  a  Iobe  lime,  nnd  have 
luada  a  tnashiae  tor  lbs  purpoae,  vhich  pstfonoi 
tultrably  wall,  but  am  at  n  loaa  to  know  how  it 
em  ba  make  to  par.  The  nail)  are  evidently mida 
Qui  of  flat-pointed  mil*  by  being  cut  from  each 
aid*  of  the  point,  and  lome  bare  undergone  pm- 
m»  at  well.    I  oan  eoDceive  uo  other  than  placing 


ir  readan  will  lie  good  ei 

'IIS.V<.]— Indaotion  Ooll  Paoallarlty  (TT-Q.) 
— The  ihock  ia  goMa  the  greater  tbe  quaatit;  of 
ftlwtiiinty  piTiing  tbcongh  the  body,  and  oi  the 
twJj  o9en  oouiiaeuble  reuatauce,  a  pretty  hiah 
tnuion  i«  ueoenaiy  to  drive  any  cansidBraUe 
4(»ntity  thron^h  it;  but  in  the  coil  deacribed, 
uoDjh'tha  taiuioa  ii  high  enonah,  the  reaiitanca 
«f  the  long  thLo  wire  ia,  I  ahould  My,  ao  gnat 
that  DOjrreat  qoantitv  can  be  m&de  to  pua  it  with 
Cha  E.U.F.  at  diipcisal.  A  long  ipaik  doci 
not  neceaMrily  mean  a  atroDg  (bock :  witneaa 
tho  diffarence  of  the  ihock  ol  the  4iD.  or  oia.  apark 
4't  a  frietioQ  machine,  and  jin.  or  )io.  apaik  of  a 
jar.— J.  Bbowx,  BelfaiC. 

K-4&^]— L.  aJidV.  V.  Xnglnea.— lureplyto 
'.  B.  P.."  I  lie«  to  laj  Uiat  113S  ia  a  lii . 
t  inpled  cg.il-engine,  and  hai,  I  think,  ill.  wheals 

11  ii  ita^oueJ  at  Djueaater  (7)  ahed.  The  othen 
I  know  nothing  about.— lEox  Hoasx. 

rifSi.'.]  —  Balance  -  Weiclita  at  I>oca.- 
wlieala.— A»  •'  Eaaar'a  "  reply  to  the  above,  in 
One  laai  iaoB,  ia  not  aatiafaetory,  I  veatore  to 
aapplr  the  lidlowing  totmuls,  remoikiu  that  th«j 
an  the  kfieal  outcome  of  parfecUj  dcfinila  me- 
chaoieat  pnnciplta,  ne^ectmg  the  effect  of  the 
obliquiyof  the  oennectiBg-na  on  the  oUenuting 
fjreea.  Ib  piaclietk  thia  effect  ia  appreciable  :  the 
t^rmviK  con  oolr  betuad  "to  find  aflntapproii- 
matiu  ca  (ha  nqniied  muimb  and  weight  ol  the 
caentcrpoin.  but  the  Saal  adjnitment  ii  alwaya 
latifdnaed  by  trial,  the  ipginei  being  hong  up  by 
chaini  attached  to  the  toai  MToen  of  ita  (nme. 
and  the  machiuCTy  aet  in  msliaB :  a  pencil  attached 

12  Ihe  ftoma  aaor  <m  angle  mariu,  ob  a  hodiontal 
card,  the  form  ol  the  oeallatiDBa,  being  aauaD  j  an 
«TaL  and  the  eauBltvpniaei  are  adjnmd  natiltlM 
orbit  dtaeiibed  by  Iha  pencil  i*  redaoed  to  the  leaat 
poiable  magnitod*-  When  the  adjoatment  ia 
euocteaful,  the  diameter  of  the  orbit  ia  leduced  to 
about  1-likh  of  an  inch"  (Baukine'i  "  Steun- 
I'agine^"  p>^  hSl),  "Fwar  a"  reply  might  lead 
■ome  of  our  raoden  into  the  emr  of  sappoiing 
[bat  the  count er|<oiaee  were  to  balance  the  weight 
»(  crank  and  Thipiocatuig  pert*.    Their  true  pur- 

pjan    ia,   I  think, •   " "      '"         - 

lorcM  oauaed  by  1 


IviUft  oltemali 

being  due  to  th«  fact  that,  whilit  the  mo 
I'uiiin  ia  being  accelcnted,  a  put  of  the  . 
jineiui*  it  uied  up  in  prodnciag  notion  of  the 
fiiton,  jEo..  and  wbilat  the  piat-o  ia  bMog  retarded, 
ata  eneqty  ia  uml  np  in  prodndnga  prcsun  cu 
thv  cruk-pin,  in  addition  to  that  doe  to  the 
it;*am-pr(eaui«.  Aa  ihrM  era  in  oppoeite  direc- 
tiont  on  the  two  ainka  during  patta  of  the  stroke, 
we  havB  couple*  altematiiig  in  diiectioD,  which, 
if  not  compaaaated  lor,  would  enae  tbe  kwo.  M 
wiiggla  about,  and  prohablj  be  thiown  off  the  line. 
Aa  the  compenaotiDii  effect  of  ifaa  woghta  f  ollowa 
the  aane  law  with  rrlalioD  to  apeed  aa  the  effect  of 
juerii*  of  piiloo,  ice  in  i>rMB(iBg  altematisg 
runv,  J  ibiak  tiat  an  ragiae  ■•ijaatcd  loi  one 
'ptfj  iTiJuAl  atei  be  aJjaatrJ  for  anothM.  Ai  the 
pa^iaa  of  the  ej-tiaJenmait  be  Wtra  into  iMOBiit 


The  aogla  wLkU  "  J.  F.  C 


performing  the  adjagtment,  the  jirinciple  stated 
■'  Euat'a  '  remark  respecting  insido  and  outiida 
liiiclori,  is  iuvolveJ  iu  the  oaloulitioQ. 
'  ^  weight  of  piston,  pistoa-roda,   oonnsiitiBg. 

roda,  aad  a  woight  having  the  aame  statical 

Tiiummt  aa  the  ornnk. 
'  =  radiat  of  circle  which  oentrB  of  crank'pin 

''  —  radioa  of  centre  of  gmvity  of  oouaterpoiw. 

'  =:  dldfance     betwae-n    centrea    of    crank-pios, 

1  =  angle  which  lias  dt'Lwn  ttom  centre  of 
Rravity  of  counterpoise  to  CBnlra  of  aila, 
iiiukea  with  the  plane  through  the  lule,  bi- 
aacline  tho  nn;lo  boiwaan  the  oraaka. 

-  =  wfiaht  of  esch  couulorpoise. 


V'- 
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[4i;ia5.]— QalenB-FlBtlnc—I  have  heard  that 
the  process  ia  practically  a  failure,  but  wby,  I  can- 
not nicertaiu ;  and  I  nave  never  met  with  anyone 
who  bad  Been  the  plated  articles. — J.  T.  M. 

[41£>:iG.1— Indian  Dlaleota.— The  proper  At- 
un  dlaleet  is  "Pujhi|-i."  or  "PoktCi''  ;  but 
eraiaa  ia  much  noed.  Iu  Beloochiatau  there  are 
ro    dialecta,    ''Belooche."    similar  in  idiom  to 

odera  pBisian.  but  differently  pronounced,  nud 
Brsbovtfbee. — Dosom  y. 

IllQia.} —CalculBtlnK  Weight  of  BlTsts.— 

do  not  know  of  any  rules  such  ai"P.  D."  ap- 
pears to  want,  but  I  thiuk  he  will  be  able  toother 
Bome  infoToialJoa  on  the  subject  from  Nelson 
Foley's  "  Ueobanioal  Eugineer's  Offioa-beok," 
inbliahed  by  Lockwood  and  Co. ;  "  Jordan's 
L'ablea,"  published  by  Spou,  will  give  the  weights 
Lnd  spacing  for  shipbuilding,  and  there  are  soma 
lOtes  in  Moleiworth'a  "  Pocket-book."  For 
boiler-work,  there  are  good  rules  ia  NichoUs'a 
"  Theoretical  and  Practical  Boiler  M^ker,"  pub- 
lished bv  the  author,  Bell-laBe,  Brunley,  Leeds. 

S.M- 

144944.]— HeaUuB  aaa-Batli.— I  think  "  Qas- 

.th ' '  would  find  a  cemeriy  in  some  of  the  appli- 
ances devised  hy  Mr.  T.  Fletcher,  of  Warrington. 
At  all  events,  ha  might  get  hia  catalogue,  and  see 
whether  be  cannot  gat  on  idea  from  it.  if  Ihs 
bnrner  works  all  right  when  the  exit  pipe  ia  not 
kttached,  it  seems  rather  strange  that  it  will  not 
work  when,  by  adding  a  pipe  and  practit^j  a 
long  column  of  heated  air,  the  draught  ought  to 
be  iDcreaaed.  1  should  say  try  a  solid-flame 
burner.— EdSAB . 

[44951.)— Ship-atowe.  — A  ooal-stoTB  is  best, 
and  the  heat  can  ba  controlled  W  regulating  the 
draught,  by  means  of  valve  in  flue,  and  alui  by 
close-fitting  plata  to  slide  under  grate.—T.  J.  M. 

[M962.]-I>l«aolvlae  Gold,  SUvor,  Platl- 
nnin,  and  Copiiar, — The  plan  made  use  of  in 
this  eiperimeut  ivu  not  the  one  I  had  made  up  my 
mind  to  f!i;li)w  beforehand,  but  circumatancea 
altar  case*,  and  the  "  modus  i»ienudi"  bad  this 
altered  to  meet  untoreaeen  difficulties 
which  made  their  unwalcomo  appearancea.  I  may 
m  mad^  by  ■•  Would-be  Piper,*' 
issolvei  silver  from  an  alloy, 
UK  If  K-^'u  uudiaaolved  as  a  black  powder,  is 
inily  iu  a  limited  sense:  if  the  quantity  of 
is  small  in  proportion  to  tbesiUer,  it  is  a  fiut; 
when  the  gold  T«a:bes  a  certain  amount  it 
protects  the  eilitr,  and  niiric  acid  is  withoutaction 
,. ,.__     ii_  !•__   -  good  authority,  says 

, weinhluf  the  silver 

be  at  leojt  double  that  of  gold,"  to  permit  of  a 
aueceaaful  parting  or  separation  by  means  of  nitric 
acid:  and  alloys  containing  mora  gold  than  thia 
proportion  must  be  brought  to  it  by  addition  of , 
line  silver,  and  fusion  befcca  being  refined.  In 
fact,  a  mere  adraatageoui  propartion  is  that  in 
which  the  g^'Kl  caiy  conaUtates  one  quarter  of  the 
whole    alloy,   and  the   mikitg  of    lUIo^s  to  this 


say  that  tba  asaetti 


itandard.  by  additiou  of  fii 
'  (juutalion."  I  o^j«ct  to  tbe  method  of  reducing 
lUver  chloride  by  mf.iiu  of  Gre  and  carbonate  ol 
aoda.  aa,  it  one  has  a  tolerably  liagB  quantity  to 
operate  on.  a  furnace  ii  re.|uircd,  with  crucibles, 
coke,  beat,  glare,  dust,  dirt,  discomfort,  and  al! 
other  etcetena.  Iftke  chioiide  of  silver  ia  impure, 
containing  pap;r,  diet.  ^c.  (ph.itogiaphen'  waste), 
then  this  plan '-S,  ptrhkps,Ihe  beat  to  follow  ;  but 
wi:h  pure  chl.jride  a  m,ucb  easier  method  may  be 
used.  The  redoct:'>n  by  means  of  zinc  aad  acidu- 
lated water  ii  also  I>!irO lire,  aa  proving  a  means  ol 
contaminji^Dg  the  rejul:mg  silver,  with  lead, 
eiibou.  cadmiam,  and  :ba  various  metals  aaH- 
datcd  with  conunerk'ial  liac :  and  here  i  may  say. 
though  I  have  paii  a  very  bigb  price  at  flrst-jasa 
houan  for  ao-eolied  pure  ijkc.  I  never  got  any 
which  £i&  n^t  Isave  a  conn<iciab*A  rtwlne  on 
Ktlctixi  is  add.    Ii  liiX.'i.  utti  vat  an;  Y'ut 


^tuai  « 


.,    .    oided  hy  iaclosing  

n  bag  of  calico,  or  filter  ntptr,  eUtt  ij 
a  the  uudissolvad  portion.    Harlafmboig 


1  the  uudissolvadportio 
minary  remarka,  I  will 


give  ai 


suhstanee  which  i 

aa  auch.  Received  from  a  frienc  ,  . 
plats  for  CQOveraioo  into  ohloiide  of'pli 
phofographic  use.  It  n-aa  weighed  (lllf pnt 
beaten  un  so  as  to  enter  a  glass  ftsjk,  p*afc 
of   three  patia  pm  bjii. 


dinienlties  enennMiriS 
I  roughly  the  ccmpDidoiif  fc 
-•^-•-  call  gold,  and  ilsn), 
' -■  -mddgiUU 


Bask. 


Ehlod 


of  uiUio  1 


Band-balhtohnstnu  tho  action.  andlefttsUl 
a.i[er  several  bnura'  digestion  and  enug«ti[ulia 
(hero  was  apparently  uo  alteration  in  thsWkJ 
the  plate,  ho  I  used  a  glass  rod  to  uMMig^ 
reason.  The  plate  had  become  dolt  anilnln 
less,  and.  by  means  of  the  rod,  porliona  diCgit 
CTHSt  (Chloride  of  silver)  could  be  deladi^  ia- 
iQgtbs  bright  m^tal  underneath.  Piotlo>^-4 
of  removal,  thia  skiu  was  dissolved  by  aimt 
strong  anunouia.  after  pouring  r<S  the  sadsdt 
tion,  and  waihiug  the  plate.  After  wubatl- 
started  aotioo  sgaio  wiEh  new  actd.  C0DtiflBi3|l!j 
gestion  until  tho  oiust  of  <Ji  lorida  loimerl  isfnll 
removal,  which  was  effected  OS  befi:        " 

monia,  I  eSeclsd  aolutiou.  though  only  afhtj 
expenditure  of  a  ooDbiderable  aaiountol  Uasl 
trouble.  The  two  solutions,  acid  andiltai 
were,  of  course,  kept  separate,  so  I  hadthf 
ia  the  form  of  a  green  Sulntion,  andthednil 
an  Skmrnoaiacat  chloride  to  liquid  t 
were  treated  as  followa :— (1)  GoU  Solitiu 
Evaporatediu  wattr.bith  te  drive  off  aiMII 
soid,  diluted,  and  added  oxalic  scid  m~  ~  ' 
stead  of  the  eipectsd  gold  powder,  a  grssniAK 
oipitate  fell,  which  was  set  down  aa  --'-'- 
copper.  RemoTed  by  filtration,  and  to 
farther  trouble  from  thia  complictthn,  W^ 
proto-inlphate  of  iron  to  aeparale  the  gdlBl 
the  filtrate,  which  it  did  readily  in  thauolli 
of  a  brown  powder,  'rhis  was  Bltaradsatl 
aside  for  a  lime.  (2)  Silver  Solution.— Thl  I 
moniacal  aolutiou.  which.  In  Uis  inlaml  U 
several  days)  had  let  fall  a  small  quanli^iitli* 
oloured  sandy  crystals,  woa  mixed  mlhl^ 


out).  wnenasM 
'  result  foUond,!! 
speared  that  fiMi 
^the  aciii>  at 


reduce  the  silver.    On  applying  ha^. 
eiplosiou  took  place,  throwing  out  a  amsH  fil 

ti^of  the  conleuts  of  the  dish.    W ^ 

attempt  was  made,  a  similar  result  fo. 
wise  aiter  a  third  trial.  It  appeared  th 
of  silver  had  been  fanned  bf  the  i 
potash  on  the  dark-colourad  crystalUns  N 
of  cbloride  of  ulver  and  am3ania:aal 

the  miitora  after  dilutioua  waabed  aad  h .„ 

filter-paper,  and,  to  the  aahea  and  bilki'] 
cipitate,  added  strong  nitric  acid.    AHai  ■ 
bad  stopped,  muriatic  aind  siaa  put  iu,  MJ^ 
chluride  of  ailver  which  woa  eaailT  and  bH 
duced  by  boiling  with  sugar  and  pataib  lem 
Tho  resulting  ailver  powder  was  SltecidHil 
aside.    In  my  estimation,  thia  is  ths  ^ 
working  np  waste  chloride  of  sHrer,  U 
no  impuiitie--.  as  liacdoeo,  laquiiingns] — - 
crucible,  uid  laiviug  the  silver  aa  a  (rQI** 
extremely    easy    to    wash,  and   easily  acW 
nitric   acid:    but  the   chlonde  must  ba  tf^ 
lent    (not    fused),     and    reaaonahly    pan, 
must  be  well   stirred   while   redncliiia  is  ■ 
effected,    or    it    will    jump    and  splssb  d 
When    operating      en     large    ^nanliti'^  ' 
of  steam  maj   be  uted  for  boilmb  aaln 
away  with  the  juminng.  Tbt  potash  (ors)14jl 
bs  in  atroug  solution ;  very  UtlleSDgarianaK 
(3)  Precipitate  ofOxalataotCoppN.—lVl^ 
OQ  trial,  very  iusolnblain  acid,  bat  diaclndi* 
in  ammonia,  giving  a  deep  blue  salati^^ 
washing  and  butnug  tha  little  Utar  aUa 
ODuUiued  Ihe  above  predpitote.  ih  ""*-" 
aelved  in  aqua  regia,  and  gave  u{ 
protosulphnte  of  iron:  thia  waa, 
added  to  tha  bulk  of  the  gold  UiewadMiM 
The  deep  blue  fluid  cjnioiiuiig  the  «j>w* 
boiled,  gavd  up  ib  metal  as  snlpbida  b  atf^ 
aulphuretled  hydrogen :   and  tna  Bttiaiama 
precipitated  gold  waa  also  tnoled  ^i*^^ 
gas.     The  mixed  sulphides  Blttiad,  waM 
partly  dried,  were  roaited  imtQ  sU  t^^ 
escaped.    The  roasted  roridns  waapirtJalJT.^ 
in  sulphuric  acid  cjBtoining  a  litds  Mnl 
filtering  auJ   addiiig   hydiodAirit  atM  * 
chloride  of  silver  fell,  and.  bdag  >*'''j 
potash  and  sugar  ai  befora,  ita  mtttl  W" 
tbelanterbulkalreadjobtwnad.   T>ilM 
Ihe  cb1.:'ride  of  silver  nnlaiuBf  tha  nW*' 
digealeJ  at  a  gentla  kaat  fbt  alM  hBsWWJ 
of  c'eui  iron  wire.  gaT*  ap  ibMBlM,n^ 
coUedei  on  a  filler,  and  IM  tUnlti  *jhS 
v^uniiniiui  cntitiK,  waa  ttmwn'aav.  I 


ie  UtaraU 
.  iheaAiaM 

eupaliUl^ 
as,  attar  n^ 


ENGUSH  HSOBANIO  ANOWOBLU  OI  mnSSOS:  Ho. 


[oaidua  from  the  routed  lulphtilas,  together 
le  fllCec-puper  I  cilcioed.  during  which 
jn  iU  power  o(  miLintiuriinEiiicuiilaacBniBiD 

cold  coal-gug,  wu  noticsdr  The  iuciuerated 
[uolTed  in  uqiuk  cegtn,  and  BItared,  gars,  on 

iiie  doable  chlorida  of  platinum,  and  Bmaio- 
1)111  the  quuutity  was  ton  (^mutl  to  be  worth 
tiealiaeDt,  T  dou't  tliiuli  the  pliLtinum  was 
with  thootharmetala;  tbarohad,  piobaUr, 
IhC  of  platinum  wire  used  a«  a  rivet.  Tiii 
iwder  WM  uow  (used  on  charcoal  with  a 
.thblowpipo,  and  gave  a  splendid  litUe  button 
gi.  weight.  The  silver,  aimilarlr  treated, 
a  beautiful  head  o(  "2iogr.,  and  the  coppar 
.dull  bead  weighing  ll-2gr.      Retolta  tabu~ 


Flabnum 


10    „  (about) 


lOG-5 

ga  loss  of  .Vilgr.,   not  rory  satiifictory 
J,  but  piobiblj  accounted  for  b}'  the  bi- 
i  irhils  reducing  tlia   «il>er.      The  itsm" 
ued  u  powder       was  a  small  quantity  dia- 
lud  Bled  by  my  friend  before  the  completian 
rimentB,  for  hit  toning  bath.    Tbebatton  ol 
I*  neit  dicsolved  inDitio-mariatie  acid,  and 
aied  completely  in  one   hour,  though  Che 
I  plate  had  required  a.  itiy  or  two'i  timu, 
beiug  much  thinuer  than  the  button.    The 
1,  being  eraporated  nearly  to  dryueaa,  wah 
up  wiui  a  little  hydroehlorio  add,  again 
ttad  on  wntac-bath  until,  on  cooling,  it  1 
HUH  □(  crystals,  and  flnely  diluted  to  ! 
ion  d^rea.— J.  W.  B. 
8.]— Permansnt    Ink   FhotoerBphs. 
'  no  practical  acqiuintanca  with  the  proa 
I  to,  I  do  not  care  to  auaver  the  questit... 
;  bnt  it  Johu  Hale  could  get  hold  of  the 
JbilT.inl  uf  Phoiiiijivph;/  for   1873-3    (the 
«ar  more  particularly)  he  would  Sad  an 
~'  Bsrisa  ol  article!  on  the  photo -macbanioal 
prooosjes  by  Mr,  Bolaa.— Photos.    [SJoe 


E  procenei 
So,  T,i.~- 


0.] 


lO.l  — DlaaolvlnK  Paper.  — This  can  be  done 
thor  lulphuric  or  nitric  acid,  or  a  mixture 
iwo,  heat  being  applied  if  neoetmry  to  assiit 
itiou;  but  sf  course  not  withoat  altering  the 
■mta  of  the  paper. — Photos. 
4.]— Oxy hydrogen  Mloroaoopo.— I  am 

to  "  Antaree  "  tot  hia  letter  correcting  an 

of  luine,  and  I  am  leully  sorry  to  haTe  to 
n  more  decided  tamu  than  I  did  in  my  former 
Instead  of  merely  gaTiu;;:  ■' Anawer  46044, 
Itb — You  cannot  use  your  micro- objectives 

OH  microscope,*'  1  will  go  itill  further 
rthat  there  never  haa  been  a  good  quality 
Eibjecttve  that  could  be  oaed  with  any  degree 
evwiththeOHmicroeoope,  Ibetievelam. 
nyi  have  bean,  dfairous  to  tell  an  amateur 
wt truth,  founded uponabsoluteeiperimeut, 

the  present  case  I  may  merely  add  that 

aectitea  have  been  used  by  me  in  every 
le  and  iuconceivable  way  tor  lantern 
K,  but  they  bear  no  compariaon — no,  not  as 
0  cheese— to  the  ordinary  achromatic  powers. 
ave   made   bund  rede    dutiog   the   last   20 


□  doabt  t 


Hiiiiga  to  use  for  OH  microscopes,  aud  any 
t  who  atteropla  to  use  tbem,  unless  he  fa 
I  with  a  makeshift,  will  Boon  find  this 
trne.  Of  coune,  in  speaking  of  the 
ero-powers,  I  do  not  include  the  trash 
•old  b^  people  who  ought  to  know 
'ITkere  is  one  tbing  iu  "Antaree"'  letter 
aonid  bave  had  a  little  addition.  In 
B  of  the  use  of  the  alum  cell,  he  is  evidently 
nninted  with  the  best  kind  of  cell.  Now 
>djknows  that  any  transparent  body  ia  either 
c,  diathermic,  or  intermediate,  nearer  to 
U  the  other,  and  it  is  also  known  that  a 
^ckncsa  of  aucb  a  body  will  stop  nearly  all 
kit  that  can  be  stopped  by  itself,  conso- 
■  B  socood  piece  of  same  material  will  be 
■ronned  by  the  filtered  heat  posaing  through 
'W  in  the  microsoapic  slide  the  feai  ia  using 
«t  the  breaking  of  the  gloss,  but  in  the 
[of  the  balsam.  Now  tiien,  this  is  bow  I 
Bj  troQghs:  first,  a  space  for  alum,  say, 
kp,  then  on  one  aide  of  the  trough  1  have 
kul  piece  of  plate-glass  cemented  with 
k  balsam,  the  balaam  beiag  about  l-16in. 
With  tJiiB  trough  slides  ore  much  safer 
ritt  the  old- fashioned  alum  trough.  One 
III  the  whole  of  the  Mechamo  with  little 
I  kii.,  tiist  every  now  and  then  come  up  as 
ungi ;  but  then  it  one  did  so,  someone  else 


J  np  and   say 


ling  ages  ago. 


-W.   J. 


[45053,]— Panoratio  Eyopieoe— Tour  eye- 
piece should  gire  a  clear  disc  nuite  free  frun: 
colour,  both  when  cinaed  and  when  opened  on: 
within  liin.  oC  Ibe  eud  of  tube,  tf  it  has  a  blut 
haze,  then  Iha  lenaea  are  notin  the  right  places, 
or  the  diaphragm  in  the  eyepiece  is  out  of  piiition 
Try  first  altering  diaphragm  iu  eyepiece,  tber 
if  that  is  right  and  tbo  blue  ring  is  still  seen,  make 
the  bole  in  brass  cap  over  eyepiece  Inrgar.  Thii 
is  very  often  too  small  aud  causes  a  blue  hiaerouud 
the  field;  if  it  still  gives  the  oiiloar.  then  the 
lenses  ara  wrongly  placed. — W.  J.  Ls^gasibb. 

[45a(K).]-Po8sU  Birds  In  Delabole  Slate.- 
I  have  seen  thn  (oisila  referred  to  by  Mr.  Barret 
the  EnOlisq  MscQANic  of  Oct.  '21.     The  so-cal 
butterQy  is,  in  my  opmton,  a  good  specimen  o 
broad-winged  apirifer,  and  the  so-oalled  birds  ..__ 

erls  (halves)    of  similar  brachiopods,  with  legs, 
ak,  &c.,  added,  to  give  them  the  appearai ' 

birds.     Of  tber ' -.L_t,-j-. 

the  least  doubt. 


■e  of  thebirift  I  have  not 


[J&OGr.]— To  St.  Lanoaster.— You  should 
hard  an  electro- magnet  with  cores  about  Jin. 
diameter,  and  wire  on  bobbins  ]ln.  deep;  tbea 
have  a  lon^  armature  with  metal  striker  on  the 
end;  Ketone  o(  the  strifcera  nsed  on  large  bells, 
something  strouff,  and  of  an  oblong  form ;  this 
should  be  ao  haug  as  to  strike  the  gong  slowly. 
The  4  Laclancbi'a  will  work  the  magnet  well  it  the 
Btmetnie  bongs  downwanls  ;  that  is,  the  Kong 
should  be  uuder  tbe  electro -maguet.  and  should 
be  so  hung  that  gravity  will  keep  it  a  little  dis- 
in  front  of  gftatt.  The  spring  can  then  be 
—   intTy  leK 


80.]- 


ol  Aud 


,,  „  neolcclolh. 
It  has  the  following  inscnption:  —  "  Hoary  An- 
drews, Afitroneminat  Calculator  to  tbe  Board  of 
LougitBda.  and  the  celebrated  author  of  '  Moore's 
Almanack.'  "  The  engraving  is  signod  "J.  Watson, 
pim'-  ;  T,  Blood,  sculp,"  My  uncle  tecolleots 
the  rather  curious  request  of  Itozersau,  an 
astronomer,  from  Pockliugtaa,  in  Yorkshire,  nho 
hold  Andrews  in  great  eateem,  for  his  wig,  which 
he  (Bogeraou)  promised  to  wear  when  studyiug  till 
the  day  of  hia  death.  Kogerioa  bad  the  wig,  but 
whether  he  kept  this  singular  promise,  made  about 
the  year  1824,  when  only  twenty-fire  yeara  of  age, 
I  am  not  able  to  state.  I  may  mention  it  as  a 
Cnriaaa  taot,  that  the  portraits  of  Iheae  aatrologers. 
in  a  good  state,  are  of  great  rarity. Ajmit.'B 

COUBTBNAY. 

L4.W31.|— Photo  Kraphlc— The  pre  to -sulphate 
of  iroD  used  probably  contained  a  Lttle  free  acid, 
which  would  naturally  attack  the  print.    The  re- 
actions which  take  place   in   the  ferrous  oialate 
developer  are  not,  I  believe,  very  well  understood. 
The  clear  aolotiou  would  doubtleea  be  priucipallj 
potaasic    oxalate,     and    tbe     precipitate    farrona 
oxalate,  or  the  same  converted  into  some  form  of 
penalt.— Photos. 
[45090.]— Telopbonea.— All  that  yon  want  ia 
n  primary  aud  secondary  coils  of  a  amall  iu- 
jction  coil.    Any  ol  the  cheap  induction  ooils  will 
1,  or  yon  can  make  one  up  with  two  layen  of  IS 
silk  covered  for  primary,    aud— Goi.    of    32   for 
aeoondary:    couple  primary   to  tranamitb^r,   and 
aeoondary  to  line  and  earth, — W.  J.  hixcisrsn. 

[15091.]  —  Bendariiiff  Cotton  WaddUiB 
Absorbent.— Boil  in  water  made  slightly  alkaline 
with  either  potash  or  soda,  followed  by  well  wash- 
in  plain  water. — PaoT09. 

[45092. ]— Silvering  Oooda  by  the  Bleotro 
Procsaa. — Should  there  be  anything  in  the  con- 
atruction  of  the  battery  wluch  is  not  understood,  I 
will  endeavour  to  make  it  plainer :  but  it  is  ncces- 
earythal  querists  should  state  what  they  have  done, 
and  what  they  fail  to  accomphsh.  Xo  platiog 
can  be  offlciently  executed  without  a  proper 
acratch-bniah,  and  although  small  hand-brnsl 


ahoald  be  higher  than  ceotra  of  box  :  in  fact  thi? 
position  of  Ihe  bruah  and  tbe  size  of  box  depend 

full  large.  The  box  its'elf  must  be  Imcd  with  zin<^, 
with  a  slight  edge  >it  the  bottom  to  prevent  any 
liquid  from  escaping.  The  beet  liquid  f or  usinj; 
with  the  scratch-brush  is  cunimou  porter.  This 
must  ruu  in  a  contiDnal  stream  on  to  the  brush. 
Any  oU  tin  canister  can  bo  utilised  for  this 
purpose  with  b  piece  of  fine  tubs  soldered 
into  the  bottom.  This  tuba  comes  throngh 
the  top  ol  the  box.  Bo  thatlhe  stream  of  porter  fiUla 
just  where  the  brush  tonches  the  work,  or  as  near 
to  it  as  possible.  It  cau'c  fall  exactly  iu  that  spot, 
as  the  work  is  held  beneath  the  liruth  ;  but  it  can 
fall  so  that  the  brash  oarries  the  liquid  on  to  the 
work.  Iu  what  will  now  be  the  botioui  of  tbe  bcx 
solder  a  piece  of  brass  gas-pipe  to  carry  off  the 
porter  luto  a  jug  or  vessel  placed  on  a  small  shelf 
beneath,  to  oroer  that  the  porter  can  be  re- 
turued  to  the  top  na  often  as  neceasa[7.  Some 
workmen  have  a  drawer  lined  with  linc  to  catch 
the  tiqaid,  but  I  preler  a  jug,  as  it  takes  lets  time, 
and  can  be  emptied  while  the  lathe  is  turning.  With 
sa  of  a  little  ingenuity  a  small  pumpmigbt 
this,  geared  with  ibo  lathe,  would  alwajs 
,  .  .  supply.  I  would  send  a  figu-e  of  the 
lathe,  but  as  1  have  not  the  slightest  knowledge  of 
perspactivs  I  am  quits  sure  it  would  dol  be  worth 
engraving,  All  loan  say  is  that  if  the  above  is 
not  plain,  I  will  send  to  auyoue  a  model  from  which 
they  can  oonstruct  one,  and  far  which  I  should 
have  to  charge  a  nominal  sum,  just  anSicient  to 
prevent  those  sending  lor  it  who  ilon't  absolutely 
want  it.  Thare  aiacertainolaaseaof  work  which  re- 

iicWatcb-chainamiutbehalddrmlyiu  both  bauds', 
Bipoiing  only  a  small  poriion  at  ouge,  just  eniugb 
for  tbe  brush  to  cover,  taking  care  (hat  the  ends 
hang  down  well  away  from  the  brush.  If  it  ia  not 
held  aecuTcly.  "C  the  eye  ia  takeu  from  it  for  a 
moment,  it  will  be  taken  up  with  the  brosb,  and 
probably  break  into  three  or  four  pieces.  II  the 
brush  should  catch  it  dou't  attempt  to  hold  it,  but 


let  it  go  at  once,  and  direct  your  attention  to  atop- 

Eicg  the  lathe,  when  you  can  curulully  unwind  it. 
ong  earrings  can  be  held  by  the  wira  on  top  end 
iu  the  left  hand,  the  remainder  ol  the  article  being 
supported  by  tho  fingers  of  the  other  band.- Oa. 

[4olO0,]  — Cube  Numbers  -  What  I  meant  by 
this  query  was— Do  cube  numbers  posaess  any 
properties  which  distinguish  them  from  other 
numbers,  or  is  there  any  malbematical  way  in 
niiich  I  can  ascerlain  whether  any  number  ia  a 
cube  number,  withont  extracting  the  cube-root, 
or  decomposing  the  number  into  iti  prime  factors? 
I  know  that  no  number  which  feavaa  i  for  a 
remainder  when  divided  by  4  or  7  can  be  a  perfect 
cube,  or  the  aum  of  whose  digits  ia  sii.  would 
"  M.I.O.E."  answer  this  query  and  oblige— TnE 
ViLLaae  PmLoaoi-nEE. 

[4SI0T.] -Screw- Cutting. -Rule  tor  finding 
change- »hnels: —As  the  number  of  threads  per 
inch  on  leading- screw  :  the  number  of  threads  to 
be  cut :  :  the  nnmborot  teeth  of  wheal  on  mandril : 
the  number  ol  teeth  of  wheel  on  leading -screw. 
Bxample:  leading-screw  tour  threads  per  inoh, 
required  wheels  to  out  eleven  threads  per  inch. 
A>  4  ;  II  ::  20  :  55,  or  as  4  :  II  ::  40  :  110; 
any  wheel  may  be  used  to  connect  the  two  wbeets : 
in  cutting  finer  threads  it  will  be  necessary  to  use 
four  wheels,  and  I  wilt  now  cat!,  for  the  sake  at 
clearness,  the  wheel  on  mandril  and  tbe  outside 
intermediate  wheel,  di    " 


number  of  Uireads  pet  inch  o 
imber  to  bs  cut  :  :  thi 
driving-wheels  mnltl plied  togethei 


0  theni 


is  the 


iscful  a 


■with  a  machine,  miserable  

bruahes  ore  aold  which  can  be  fitted  to  a  lathe ; 
and  here  I  muit  say  that  an  ordinary  lathe  ia  not 
the  best  coutrivaucB,  as  the  operator  requires  to 
stand  facing  the  brush.  Yon  require  a  flywheel 
(almost  any  sort  or  size,  provided  it  is  sufilaiently 
heavy)  with  a  crauk-shait  I2in.  or  ISiu.  long. 
This  can  be  mounted  in  a  frame,  ao  Ibat  the  treadle 
ia  parallel  with  and  benEath  the  crank-shaft.  Tho 
workman,  therefore,  atauds  at  tho  end  of  the 
shaft,  and  not  at  tho  oircumforeacB  of  the 
wheel,  as  in  an  ordinary  lathe.  Any  old  lathe- 
head  or  contrivance  will  do  to  cany  the  scratch- 
brush.  On  the  top  ol  the  frame  will  bo  placed 
a  box  with  the  open  side  towards  tbe  workman  ; 
a  hole  at  Ihe  back  ol  this  hui  will  admit  Ihe  apindle 
•"  carry  the  brush.    The  length  of  spindle  — "  ■■- 


of  teeth  in 
,  ^  .  the  number 

of  teeth  in  driveu-wheels  multiplied  together. 
Example;  required  to  out  20  threads  with  the  same 
leading-screw  as  before ;  then,  as  4  ;  20  : :  40  ; 
"""  but  lathes  are  not  usually  fitted  with  a  wheel 
30  teeth,  and  it,  therelore,  is  necessary  to  use 
wheels  :  find,  then,  two  wheel],  which,  mul- 
tiplied together,  wilt  give  40,  aud  two  that  will 
give  200,  but  you  will  not  have  wheels  smalt 
enough  to  do  this,  BO  the  proportion  must  be  in- 
creased 4  :  20  : :  400  :  2,000 :  now  20  x  20  will 
400,  and  they  will  be  tho  driving -wheels,  and 
50  will  give  2,000,  and  will  be  the  driven- 
wheols,  or,  to  get  larger  wheels,  as  4  :  20  : :  80O 
which  will  give  20  x  40  =  800,  and  50 
=  4,000,   thus  by  altering  the  proportion 

sets  of  wheels  may  he  got  to  cm  the  same 

thread.    To  find  by  calculation  if  thewheelsate 
— ■— '  multiply  the  drivers  together,  and  also  by 

.... ^ber  ol  threads  per  inch  to  be  out,  and 

also  multiply  the  driven  wheels  together,  and 
by  the  threads  per  Inch  on  leading -screw,  and  it 
correct,  the  two  results  will  be  similar,  thos 
aking  the  last  example  20  x  40  x  20  =  16,000, 
.nd  50  K  80  X  4  ^  18,000.  Sheold  jou  not 
understand  tbe  above,  I  shall  be  happy  to  write  if 
will  publish  your  address.  To  griud  tools  to 
proper  angle  65"  buy  a  screw -culler's  gauge, 
^. .JO  Is.  Ijd.,  Irom  Churchill  and  Co-,  oi  aKi  ^>'=&- 
tool-shop.— C,  E, 
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ENOUBH  IfXOUAKIO  AXD  WOBLD  OB  BaONOE:  No.  I 


■n  notuKnaTablaiDBDyaimglcM&uiapKBa  of 
the"E.  H.,"  bntif  yDArefartobaoknumbai,  ;oa 
Kill  Bod  much  of  tba  infonofttio*  jou  uik  for.  You 
will  find  than  are  «  graat  many  diffieulUaa  to  get 
of  ^  in  MUTCjiug  tha  cumnt  nqulNta  lot  lightuig 
60  bicandcKxnt  tampa  OToia  diiluica  of  ona  mile. 
To  get  SDjthiDjt  like  a  iteady  light,  you  vaold  ro' 
oniratTDin  3U  to  40  horW'powrT  at  tha  Dater- wheel. 
Iiuandeaeont  lampi  an  very  beautiful  with  a 
atrady  current;  bat  when  the  curient  fluotDatoi, 
then  the  light  becomei  abiolutely  painful. — W.  J. 

[43110.]— IndlKoatloa,  or  WhatF— IhaTshad 
a  EO<xl  deal  of  eiperiance  with  iienoiii  who  deaciiba 
■ymptome  timilar  to  thoee  which  "Liffhen"  com- 
liluug  of.  I  can  aiiura  htia  that  mediLiine  will  do 
him  vary  littla  goal.  It  ii  pretty  clear  that  the 
food  which  be  talics  is  to}  hcBTj  toi  ha  itomacb, 
and  that  he  must  uitber  eat  Uu  in  quantity  and  of  a 
difleieut  quality-,  or  elie  he  muat  get  loine  bard 
labour,  and  do  it  nearly  CTVry  day.  If  he  hsa  not 
time  to  attuud  to  thu  he  muit  live  npon  Stb,  milk, 
and  froit.  During  tha  night  ho  ■ufTeri  from  the 
aftsT-effects  of  bread  and  tea,  both  of  which  ore 
injuiioui  to  a  ledeutory  man.  -S.  BASXAmr. 
— Sectmd&ry  Battarlao. — You 


a  theplatea;  atUI,  I 


when  apread  a! 

wtmld  ba  worth  a  trial.— W.  J.  luurc&mu, 

[4S12S.]— CoDtaot  -  BreakeT.— BamOTe  the 
pieoeaof  platiuum-abaotfroni  contact-breaker,  and 
drill  a  amall  hole  in,  then  rivet  a  piecs  of  platinum 
wire  into  thii ;  you  will  then  hava  a  eonuectian 
that  will  be  good  for  yeoia,  and  will  not  annoy  you 
aa  your  prsaent  one  doea. — W.  J.  Lutcastes. 

[45123.] — OaM  Fires. — It  ia  very  erroDsoru  to 
mppoMthot  aiery  dry  atmosphere  ia  iniariably 
imtatiDg to aathmalics :  what  faeoeflta  onaiideath 
toanottudr.  I  know  of  one  who  waa  orderod  W  a 
doetcr  in  London,  whom  be  had  besD  adtiaed  to 
aea,  t*  inhale  itaam.    Ho  did  not  do  ao,  baring 


dimata  auited  this  aathoutic  bettor  tli 
nana,  oa  well,  aa  that  of  Egypt,  whei 
iteowly  dry  oa  to  give  to 


mady. 


monluM  i 


Fitch    I 


BaUw»r 


[4&132.]— ChkDKe  in 
mklatla.— A  Tcry  aimjile  . 
iUnalntingthe  cauBe  of  the  difference  in  pitch  of 
railway  whittle,  by  strikiug  a  tuning-foTk  and 
holding  it  to  yaur  ear  -luite  etill,  then  auddenly 
more  it  away,  the  pitch  will  fall ;  bring  it  up 
qnidtly.  and  the  pitch  riaea ;  then  at  reat  it  will 
mH  ilightly.  After  you  hare  done  Uiii,  draw  the 
W>TC8  goag  from  fork  in  Ihaie  three  different 
way*.  One  aeiici.  aiy  C.  iX  per  aeeoud,  fork  at 
le^  then  fork  going  away,  oonaeqnantly,  longer 
vibrationa,  aaj  'itO  per  second  ;  end,  again  coming 
up  to  ear,  being  ehorlened.  and,  perhapi,  260vibra- 
tiona  per  aacond.  By  drawing  theaa  wivaa,  jou 
will  at  once  find  that  the  nnmber  of  wavea  enter- 
ing yoor  ear  in  one  aecond  will  be  reapectively 
2aS,  260,  and  :2C0,  thus  giving  conatderabia  differ- 
•acti  in  pilch. — W.  J.  lIncasteb. 

t4.)135.]— Kathematioal.  —  "Fslix'B"  eqna- 
ticnu  are  thua  eoaily  aoWed: — >'a.  1.  Multiply  the 
aaeond  by  -  t,  the  third  by  iih,  the  fourth  by 
-  abf,  the  S(th  by  ■''"■■I,  and  then  odd  the  equa- 
tioni  >o  maltiplied  to  the  flrat ;  ;i, :,  I,  f  will  diaap- 
pear,  and  there  remits;— 

0  +  ni"fr)  J-  =  P  -  cQ  +  "AE  -  mAtS  +  afiil  W, 
whanoe  r.  We  tben  get  in  nicivauon  i/  from  the 
first  equation.  :  from  the  lecond,  lea.  I  have 
aatuned  that  iIj-  in  the  tonrth  eqaation  is  a  miaprint 
tor  ilr  :  if  nnt,  the  Hiat  four  equations  give  by  the 
nbore  method 

(1  -  (!*.(/)  .r  =  P  -  nQ  +  nAB  -  »US. 

No.  2.  Writing  X.  Y,  Z,  for  the  cedprocali  of  j-, 
,v,  ^  leapectiTcly,  we  obtain  the  equations  in  the 

nX  +  lit  +  rZ  =  rf, 
and   then,   eliminating   Y   and   Z  iff  the  nauol 
method*,  we  get  tha  nlue  of  X,  whence 

[rf;*',."  _  f,v)  +  ,f  (i"„  _  /v-)  +  rf-  (?■■•  -  AV)]  I 
'  '  =  fl  (*v  -  b  ,.')V  ■<■  C  '  -  *■■ )  +  ""  (V  -  *'■■) 

with  nmilor  Taleei  for  ;/  and  :.—'R.  E.  B. 

[4514'.2J— Brashear'a  SilTerliiB  Prooeaa.- 
Ur.  O.  H.  Farrow,  in  his  explanation  of  thia  pro- 
oeaa, deseribea  sevatBl  chemical  roacti'inB  unknown 
to  the  majority  of  cbemista,  and  mentiont  some 
.intereating  bodica  which  would  be  highly  priiad  by 
the  Museum  of  the  school  to  which  I  have  Ue 
honour  to  belong.  Fdpeeially  we  abonld  be  glad 
of  a  apeeimen  of  nitrste  of  ammonia  which  has  been 
thrown  down  as  an  insolnble  compound  of  nitrete 
of  potub  and  lilrtr,  and  il  Mr.  Farrow  would 
favour  us  with  a  sample  of  the  combination  of 
gimne  sugar  and  nitiale  of  potash,  which  ha  de- 
tcrihet,  we  ihoulil  be  very  matctal  to  him.— L.  B. 
£  Sgrias,  E,  M.  Oakelby,  CJiffon  Cottage, 
Clifton, 


(4SI50.J— I.ooUnohe'a  Battorr-— My  own  ex- 
perience IS,  that  when  the  btnoiide  is  crushed,  it  it 
sot  nearly  ao  good  aa  when  in  pieces  abont  tha  size 
uf  peas,  quite  free  from  dust ;  then  the  battery 
irorks  at  its  beat.  The  goa-coke  is  alio  best  when 
ibout  the  same  siie,  and  be  careful  in  baring  a 

food  mixture;  dou't  hare  all  binoilde  in  one  place, 
ut  sa  much  intenniied  as  you  can  possibly  get  it. 
-W.  J.  LisciaiEB. 

[451SG,] — EleotrioaJ.  — You  cannot  determine 
retistanoea  oulass  you  hare  a  series  ol  coils  and  a 
biidga.  There  ore  many  kiuds  of  makeshifts,  but 
Ihay  are  all  to  a  degree  quite  worthiest.  Better 
ua  the  Tight  thing,  and  have  results  worth  the 
iraable  of  getting  Uiem.>~W-  J.  Lahcobteb. 

[15161.]  — £canom7  of  Sleotrtc  ZiIbM. — 
from  on  economical  point  of  riew  the  are  is 
.:hespeat.  That  ii,  you  get  greatest  cindle-power 
{or  your  outlay  :  bnt  tha  arc  is  too  brilliant  for 
ordinary  puri)aacs,  and  then  the  more  expensive 
iucaudeiaceiit  lamp  comas  iu  useful.  At  present  it 
s  impossible  to  give  an  absolute  coat  tor  the  oar- 
)on  iBOaudescent  lamp  ;  thay  do  use  up  an  in- 
nenso  amount  of  current,  and  where  power  ia  no 
i)bject  they  are  useful. — W.  J.  Lakcasteb. 

[4.)  I  DO.]— Damp  Ptano.— The  rery  title  of  this 
fuary  it  luggestire  of  the  only  real  remedy  ;  a*. 
indeed,  is  jiliunly  enough  eismphSed  by  the  fact 
that  when  it  is  dried  by  the  lire  it  is  all  right  tor 
Iherest  of  the  diy.  To  sty  that  the  "  next  day  it 
la  aa  bad  as  evvr,"  only  proves  how  very  ill- 
tdapted  the   room  is  tor  on  article  ao  sensitive  to 

' a*  a  piano.    I  might  recommena  "  Bucks" 

._ re  the  hammers  off  the  wire  and  brooch  the 

tentres,  but  I  am  alnid  that — for  one  who,  with 

rentr  dumb  notes  to  weary  his  patienoa,  had  yet 

loogh  on  hand  to  await  tbie  orriral  of  a  tuner  to 
_kB  out  the  action— the  chaneea  are  he  would 
oererget  them  on  again.  And  eran  if  he  succeeded 
'-  ^omg  so,  a  remoral  to  drier  premises  would 
■r  tSe  oentiea  *□  looae,  Utat  whenever  a  lively 

wo*  played  it  would  be  to  tuch  a  castanet- 

iwompamment  that  even  dumb  notea  would  be 
preterabla.  It  it  also  poaiiUe  that  the  binding  is 
Detwsen  the  forks  of  the  hammer-nil  matal ;  it 
■D,  directions  to  remady  vrete  KiTen  in  No.  SIB.— 
W.  H.  Davizs. 

[16I96.]--Papar.— AH  paper  ohangaa  more  or 
less  by  the  action  of  light  and  air,  but  a  good  deal 
lependa  upon  the  naturs  of  the  materials  used  iu 
[he  manufacture,  paper  mode  from  wood  pulp  and 
^ther  similar  mateiialt  being  much  more  easily 
iffeoiad,  I  believe,  than  that  which  ha*  bsen  mode 
^m  linen  or  cotton  roga. — PuoToa. 

[i519T.]~lI.   S.   and  I..   BnKinae.  — Smith's 

wuum  braka  is  in  use  on  the  above  railway.  I 
lon't  know  dimenaions  of  the  abore  engines  (t>o^] 
uid  shoald  also  be  glad  it  some  one  could  gira 
.hem. — Ibdn  Hobbs. 


[451i)8.]-I..  4  W. . 

Uiomed,"  Ko.  '2i  shed  is  at  St.  Helen's,  ocoord- 
igtotbs  list  published  in  the  "£.  H."  Kuby 
11U4],  I  see,  in  a  back  number,  is  a  6tt.  Gin,  single, 
with  outtide  cylinders.  Kestrel  (the  old  one)  was 
Hi,  lit.  single  outtide  cylinders,  ICin.  by  22in.  I 
lee  in  a  recent  number  of  the  "E.  H.^'  (430*3, 
May  20),  tho  new  Kvtrel  is  H.V2.  [4d20l]— Velo- 
cipede (187)  is  same  data  aaKaatrel;  see  above. 
i45215]-ln  answer  to  "  W,  B,  P.,"  Peel  (127)  is 
uuc  of  the  "  Lady  of  the  Lake  "  oloss— i,B,,  Ttt.  Giu. 
■ingle  driven,  17in.  by  24in.,  outside  cylinders. 
Prodpero  is,  or  wot,  No,  414.  Patterdale,  381. 
Litouaitaame  asBaby  (1B4),  see  abore;  number 
of  Latona  is  027.  [46218]- In  reply  to  "  E.  W.  J.," 
I  give  thefDUowiog;— Uabel  (019)  and  Bredol- 
bsi.D  (78S1,  I  see,  by  Ute  "E.  M.,"  aro  both 
"Precedauls."  and  built  lost  year,  see"E.U.," 
4.WS.J,  No.  8C6,Yol.  XKXtV,  Igivo  dimensiona  of 
Mabel  as  token  from  tha  list  of  the  en^es  shuwn 
at  the  NawcosUe  Exhibition,  at  which  was  Mabel: 
— <JtL.  6in.  drirers,  tour  ooupted  inside  cylinders, 
17iu.  by  24in.    The  Auditor  (1173)  is  a  Webb's 


Northampton  (6),  I  forgot  to 
say,  for  "Fortuna's"  [46201] 'information,  the 
number  giren  atmre  of  Velooipade  is  taken  from  a 
Siveml  years'  old  "E.  M,"  I  tee  "  Fortuna  " 
givea  the  number  at  ID32;  perhaps  187  lias  been 
scrapped,  and  1932  is  the  new  ona  ;  if  so,  1  know 
nothiug  about  1932.  Engines  not  named  I  know 
nothing  about.— Ibox  Hobsu. 
[4,1199.]- Beslldlnff  Picture -Framea .—They 
B  first  dusted,  then  washed  off  with  a  litch  and 
all  repairs  done,  mouldiugs  glued  up,  and  orna- 
ments made  good  with  pine  or  composition  [con. 
aisting  of  glue,  whiting,  and  linseed. oil  worked 
into  Oie  consiatenoe  of  stiff  putty).  The  dressing 
oonaitts  of  finely-washed  whiting  and  cryatol 
size  or  dear  parcbment  sire.  Fur  matt — i.e.,  dead 
gold,  oil  gold  aire ;  tor  bumiab,  clayed,  nud  porcb- 
menc  tlze;  the  ctiv  ia  gooit  tat  pipe-duy,  well 
washed,  and  a  small  portion  of  pluutbdgo  mixed. — 
J-iKn.  OF  All  TiLisEa, 

[4520-2,1— BleotaVo-BaUa, —U  t^Uoim  u  ^no 


expeusire,  then  you  had  b«tU>  liA 
pieces.  Or,  if  you  bail  them  whito,  t 
good  for  a  long  time.  Nickel  baa  tw 
been  fairly  auecetoful,  but  not  a  b 
whan  tha  ports  hare  beeu  boiled  « 
LuKuarEB. 

[4&204,]-Blohroinata  BKttuiaa, 
reduce  the  current  down  to  about  oi 
bichromate  is  sufficiently  untatitf 
coupled  ia  seriei  in  the  ordinoty  waj 
them  all  in  one  vessel  would  be  to  mt 
more  unsatisfactory,- W.  J.  LoxciC 

J4a  205.]— Small  Circular  Saw.- 
Uiu.  deal  ia  quite  enough  to  cat  with 
bench,  and"  J.  W.  B."  will  find  indi 
for  him  to  cut  it  he  hsa  much  long  h 
up.  The  beat  and  handiest  treadle  ta' 
I  ever  knew  or  used  it  ona  ot  Ha 
rising  and  falling  spindle  (4 tin,  or  w 
thebest).  It  "J,  It.  W."  will  •endl 
II.  Brooker,  Sidonp,  Kent  (or  IhiDUg 
wilt  make  lum  a  drawing  and  fnU  i 

[45206.]-To  "  SunUght."- My 
abandon  the  present  engine  and  nul 
nan-  one.  I  am  not  mn&  (^ren  to  so 
I  thought  about  3)in.  by  6m.  stroke. 
pressure  would  be  better.  What  is  yo 
that  I*  Or  if  you  could  advise  me  mon 
and  the  size  of  a  low-piennre  in  n 
tame;  also,  at  tha  point  of  cut-off  fi 
1  thought  of  having  for  the  revcning- 
ond  collar,  with  spiral  slot-  I  thiul 
is  very  shaky.  I  don't  nnderttanc 
manage  for  the  oondanaed  water  to 
air-pump  by  gravity,  oa  yon  state  ' 
are  oufaade  ot  the  boat ;  of  coarte  t) 
ore  the  lowest.    I  might  be  able  to  1 

Sipe  from  the  air-jinmp  down  to  tin 
enser-pipst,  and  in  r«f  ereuce  to  pn 
worked  up  to  80ib.  I  bare  a  fair  drai 
ot  tba  loco.  type.  An  early  anssrer 
gwtion  to  the  abore  will  be  thanktull 

r4n!>07.]— Ba-irlrtiiK  ViMaotOrtm 
M.  W.  a.,  of  steel  wire  for  a  i 
would  be — top  octave  ot  12  noteo,  Hi 
each  octave  below,  Noa.  9,  10,  and  tl 
for  the  lowest  octave,  6  notes  ot  Kl 
notHof  No.  13  brasa  music-wire.  T 
would  be  lot.  each  ot  the  two  finer ui 
of  the  remainder,  the  price  from  4d.  I 
Mr,  W.  Hughes,  37,  Drury-lano,  T 
wholesale  dealer,  but^  probably,  oouh 
auch  small  quantities  ;  it  not,  they  ci 
cured  from  the  nearest  miuic-shi 
Davieb. 

[43208,]— Hormonlnm  anerlea 
does  not  say  in  what  the  "swell"  ci 
properly -eonstitntad  harmoninm  it  she 
of  box  with  Venetian  shutters  inclosi: 
of  the  pallet-bole*— that  is,  the  hole 
the  wind  (and  sound]  iasnat ;  but  I 
this  cannot  be  tha  caaa  with  the  L 
question.  By  lowering  the  whole 
patting  in  little  atickeri  to  eormsEt  t 
the  pallet- itema,  it  wiU  be  poisiUa 
twell-box  over  the  top  of  the  pam  ;  bnl 
it  thera  is,  say,  on  moh  diw  spsce 
is  depressed,  a  toning- leather,  or  a  b 
with  awansdown,  may  be  pU4»d  beti 
aud  the  pallets.  Pedals  are  easily  at 
hormoniiim  when  it  is  built  to  suit 
either  indepeudent,  which  ia  simple  as 


ouected  to  tl 


I  msuuaJ.     In  t! 


the  instrument  and  eonns 
ingthekeya.  If  in  "  H.  D.'a"  eoaatli 
has  long  bataaoed  key*,  it  would 
easier  to  make  the  atioker  lift  tbe  bs< 
instead  of  depreasing  the  front.  Swan 
been  given  Iu  book  Tolnmea;  a  tU 
necessity   at  some  part  ot  tlie  aelia 


board  ia  prorided  the  diannelx  are  ^ 
the  pedals.  The  Clavier  Hobila  it  a 
means  of  a  pipe  (rubber,  ooapo..  v 
attaches  to  a  nosite  in  the  well  by 

wind-chest,  about  4iik.  high  altagitta 
keys.— SatJL  Rymka. 

[46213.]— Blaetrto- ICotor  te  '. 
You  oonld  apply  either  a  main  oc  ' 
magnet  vibrator  to  the  punkah;  tuAti 
it  would  be  not  only  cheaper,  bat  ■■ 
to  have  e  tain  ot  wheels  aada  to  gira  i 
a  pendulum  motion,  and  IhtB  jm  N 


to  him  would  be  as  peat  an  taaealisIM 
Any  large  clock-maker  wsnld  do  thtM 
and  IcauassureyouthiawnaUbt&ti 
ticable  than  using  an  elaotn-motoriit  • 

W,  J.  LiSOlBTKB. 


ov.  18, 1881. 

ldwitb«LlTerMildiir.  Th«  Jointi  uegtiwiUr 
t*. — Jace  or  a£l  Tau>as. 
BUT.]  —  ABplrator.  —  Tho  (aUoirfDg  aimple 
.will  uuWBT  u  irell  ■■  Bnythlng.  Ost  >  glui- 
I  Hd.  long  ud  lie.  bom,  snd  fit  a.  good  cork  iu 
I  end,  thok  males  threa  glasx  tuboi  and  fix  them 
Mm*  u  ehown  in  the  diawing.    The  tube  A  i* 
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a.  diam..  the  tube  B  Jin.,  ud  drawn  to  a  flna 

■  0.  It  ii  adjoited  «o  01  to  blow  throaah  Che 
BOf  thstabaA;  the  tuba  D  ii  3-1tiin.  d[am., 

■  connecited  with  the  Appanttai  yoa  wut  to 
the  na  thioush  fay  ao  indiBmbbGi  tube,  and 
■be  B  ha*  onothei  indiambbar  tabe  wrapped 
!■  with  itriDg  (to  prerect  bunting),  by  wtuch 
■itanad  to  the  ite&m-plpa  of  the  tioiler.  The 
'  mnrt  bai«  a  aafsty  •  TaJre  and  a  ateam- 
are  of  21b.  ta  101b.  par  fnoh.  The  flow  of  gu 
oated  by  puihing  in  or  withdrawing  the  tnbe 
die  lube  A,  altering  the  jet  C,  and  naing  a 
X  or  Idsi  praieure  of  steam. — J.  Biitcij:ffb. 
319.] —  OUrk  -Webb  Brftke  on  the 
'W.B. — In  a,  note  in  the  "  Ketam  "  reoently 
1,  the  L.  and  N.  Vf.  aay :— "  In  cloae  caapled 
sibiu  tnins,  such  as  those  running  over  the 

and  U,  D.  lailwaya,  half  tbo  brake-powsi  is 
for  ordinarr  atopi,  the  other  half  and  the 
Hilio  brake  on  the  engine  being  used  ai  an 
pausy,  or  whan  qoiok  auipa  require  to  be  made. 
Brrangement  ii  now  being  modified  lo  that 
river  may  be  able  to  contiol  all  the  brakes 
fhoDt  the  tnin."  I  don't  unduitanil  how 
Mn  be  efTected  ai  one  eontinnous  brake  in  long 
I ;  nor  yet  how  the  brake  can  be  made  to  be 
•d  fmm  either  end  ot  a  section,  which  I  Uiink 
be  said  ii  not  done,  for  than  we  ahosld  see  a 
it  each  end  ot  a  section.  The  brake  Is  tacitly 
anned,  and  will  no  doubt  be  removed  iu  the 

•  ota  few  years  to  make  way  fw  ■  continuous 

•  Uutt  cftQ  be  used  every  stop. — Essi^. 
230.]— Ajmoltr-— II  B  =  aaoant  ot  £1  for 
r  the  P.  value  of  £n  due  a  yenr  hence  =   " 

'  K 

Ditto  £3"  due  two  years  henoe  =  1?. 


away  the  depoait  quicker  than  it  conld  farm.  The 
tubes  thamielTH,  a  mouth  or  two  ago,  were  per- 
fectly clean  instds.  One  or  two  new  tobes  ware 
then  put  in,  bat  the  fact  was  actually  in  thvii 
tavoor,  as  it  waa  onnaad  by  the  rapid  ourrent  at 
the  lower  end  wearing  and  grooving  away  the 
metal  lougitndinally,  dee  to  the  Bpead  anil  friction 
of  tha  water- eurreut.  If  you  ask  my  opiniOQ.  I 
Bhoul'l  adviae  this  cbu  of  tube.  But  in  a  looo.  I 
do  not  care  to  have  tubes  at  nil  iutheflrebix, 
except  a  larjfe  crois-water  tuba  ir  hangin;;;  bridge; 
Blill,  whaie  the  boier  ia  abort  of  iteaiu,  it  is  ous 
mode  ot  lucreaaiug  Che  power. — Suxuoiit. 
[45223.]— Platon  of  ^aat-Suiuilnr  Bnglne. 

piir  of  Ramibottom  aluel  ringa,  us  thev  are  liRht, 
and  will  keep  tight  for  a  long  time.  With  a  faat- 
running  engine,  tho  piatcn  should  bs  aa  tight  at 
poaaibla,  cnnaiilcut  with  ttrrogth.  And  ateel  riuRa 
aru  much  lighter  tbati  cut-iruu  unes.— Suxliout. 
[4522o.]~^Partable  Ozrcen  aaa-Holdar.- 
The  great  ditlirulCy  ii  the  siiu  of  tha  appuraCua. 
Yon  would  want  an  outer  cuaii,  aay  2(t.  'iin.  by 

2(t.  by  '2ft.,  and  411.  liin'.  iuiLdB.  A  diaplacel 
ment  chamber  would  also  be  wanted,  about  22iu. 
by  :2'iin.,  and  4H.  high.  This  holdoi,  whan  full, 
would  hold  Sft.  of  gas  or  ao,  uad,  in  fuit.  you 
might  eaaily  compruaa  inCo  it  even  9(t.  of  gai. 
You  would  then  want  four  rods  at  tha  comn  to 
act  as  guides  to  the  eaB-bell.  With  such  you 
would  require  but  n  moderate  qnantity  of  watrrto 
Btl  up  the  apace  between  tha  diaplaccmsnt  cham- 
ber nnd  tha  outside  caae.  When  olored  down,  it 
would  mean  *  ca^e  m.  by  2[t„  and  4ft,  Gin.  high, 
and  thi>.  although  it  loob  smallon  paprr.  apptara 
vary  large  when  mode.  I  ahoald  myself  make  it 
of  patent  tin-plute,  well  painted  or  japanned  in- 
side and  out,  and  well  examined  evury  now  and 
then,  to  see  that  no  ruat  it  forming  on  any  spot 
that  msy  have  robbed  bare  in  the  gss-bell.  If  the 
whole  were  acted  in  a  light  wood  cnse  it  would  be 
an  improvement,  aa  tending  to  shield  tho  outer  cose 
(.f  metal  from  being  brniaed  io  transit.  How  would 
Mr.  Chadwick'a  go*  generator  and  holder  suit  you  ? 
— SmTLianr. 


storage  battaiy,  but  a  mauganose  battery,  working 
a  imdl  intensity  coi'  ■"  '"" —  '"  "^-^  —  ' — 
wooden  box  with  plal 


intensitv  coiL    The  battery  ia  fixed  u 
1. :^(_i..; -'— totheca 
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paraSin-paper  ;  they  are  both  inclosed  u  the  tin 
oaae,  with  the  base  of  the  coil  next  to  the  aids  of 
tha  hattary-boi.  On  preaaing  the  brass  key  con- 
nection is  made  to  tba  batteiy,  and  the  coil  pro- 
dncM  a  Bpork  which  lights  the  gas.  The  coil  sold 
haa  iron  wire  for  ita  saixiodary ;  if  yon  know  how 
to  make  an  intenaity-ooii,  you  can  make  a  bettor 
gaa-ligbtiug  apparatus  with  'Ho*.  Xo.  24  and  2os. 
140.  411  lilk-covarod  copper  wire,  and  an  iron-Wire 
coreabout  5-lGin.  diam.  and  4iin.  or  6in.  long. 
TJee  guttneroha  tisnie  torinaulating  thesanonda^ 
wire,  and  incloaa  the  battery  (but  kindj  in  a  tin 
oaniater.  By  fixing  the  coll  ou  the  lid,  you  can 
lookat  both  battery  and  coil  whenever  it  ii  leqoi- 
aite. — J.  SuTCLIFFK. 

[45i28.]— Kaglo-lutam  Slidea.- 1  saw  • 
slide  which  I  think  would  suit  "  Josaha."  It  eon- 
utod  ot  a  (ran*,  as  iUiutnt«d,  with  a  groove  to 


tioned  ia  only  auittble  if  all  :!Jin.  a.iuairt  kHh  are 
lifil.  Fermna  frei]asntly  have  to  add  Blidei—ioch 
u  York's,  Farrier's,  or  Woodbory — occurring  in  a 
laeture,  ud  in  such  case  a  Uhadwiok  holder  is 
best.  In  it  there  are  a  aeriea  of  atopa  cut  ao  that 
^ou  puah  in  the  slide  to  a  certain  stop,  according 
toitaclosi.  For  odd  slides,  this  is  the  beat  plan  X 
Imow.  But  if  all  31in.  square  are  used,  I  mnob 
prefer  the  first  plan.  If  yuu  cannot  quite  under- 
iitaud.  I  aliould  be  pleased  to  either  aend  yon  a 
ikotch,  or  laud  you  a  holder  to  get  copiad. — Ijua- 

[4)232.] —  8i»eed   of   Boat -E  a  sine.  —  Tour 

sugine  ia  loo  long  in  tha  atroka  to  do  you  much 
t^otl :  and  the  draught  ot  water  ia  certainly  extra- 
ordinary. Have  yuu  correctly  stated  tha  dimen- 
tions  ?  I  fancy  not ;  for  a  boat  2ft.  beam,  sorely 
you  would  not  have  a  draft  of  water  aft  even  of 
^4in.  But  if  the  dimensions  are  correct,  it  is  a 
quoitiou  ot  hoi lur- power.  Yoa  do  not  siy  If  it  is 
>.  vertical  one  or  not.  IIjC  the  sisn  would  paint  to 
that  form.  With  30Eb.  pressure  and  24iu.  draught, 
if  tha  boiler  will  make  tha  ateam,  you  might  get 
perhaps  four  or  live  milea  per  hour.  But  t  ahould 
not  eiiKct  to  in  any  w*y  exceed  this,  if  it  was 
tttaiued  even:  the  amall  aiio  of  cylinder  in  the 
Inrn  is  auch  that  you  cannot  ponibly  get  much 
ipeed.  If  you  arc  inconect  in  the  fi);urei,  iu  lo- 
italiug  tha  query,  lot  me  know  all  detoila  of  the 
boiler,  so  that  I  can  calculate  approximately  the 
rohime  of  steam  that  would  bo  nvulabla.  I  am 
it  all  times  moat  pleawid  to  help  renders,  bnt  the 
data  are  far  too  meagre. — STT:fTj(iiiT. 

[ISSSS.]— Bleaching  Data.  —  In  a  spedea  of 
fraud  on  the  inexperienced  buyer,  and  is  done  l^ 
inaaoB  of  the  fumtu  othuiuing  aulphur,  sulphurous 
icid.  "Odb  Wiahius  to  Loarn''  ought  not  to 
wish  to  learn  it.  If  hU  customers  icil!  have 
bleached  oata,  ho  should  instinct  their  taste  by 
ghcwiog  them  how  oats  are  really  judged  by  those 
irtio  know  anything  at  all  of  the  com  trade,  viz., 
by  thesmetl,  feel,  and  weight  of  a  handful,  aa  well 
IB  by  the  general  appearance.  Bleached  oats  may 
be  l»autiful  to  look  at,  but  their  fresh  amcJI  ia 
l^ue.  The  practice  ii  akin  to  toeing  tea  and  oiling 
beans.— Keuux. 

[45236]  —  African  IdnraaBsa.- Stanley,  in 
his  "  Aoroaa  tha  Dark  Continent. "  givai  rulea  for 
tha  pronunciation.  Tha  "m"  ahould  be  pro- 
uouncud  aa  it  thero  were  a  "V"  before  it,  as 
"Umwafowa,"  "Umtesa,"  but  the  "  D  "  must 
not  be  emphaiiaed.— J.  A.  H. 

[46238.]  —  Balatnc  BoUer-ProMQre.  —  To 
^0  properly  into  this  question  would  take  more 
than,  nnfortunately,  I  can  possibly  spare  from 


>  renly  t. 


the  taw  hours  available 
jonmal ;  therefore  yoa  must  please  acce 
lor  the  deed.    Apprnzimataly,  the  mat 
ttandthus:  If  you  increased  the  steam -pi 


in  this 

the  will 

matter  would 


— j'ould  only  be  two  dassea  that  I 

|Md  aay  axperienoe  with— vii.,  the  Field  and 
V-hxman.  The  lormer  an  pretty  good  if  the 
Icfa  hollar  is  kept  fairly  dean,  and  aa  long  as 

I  kan  dMik  Uiay  do  good  work.     The  great    , 

II  failnre  is,  that  it  fi&ed  to  tha  crown  of  a   ' 
Wl«i  flrabiu,  owing  to  the  stays,  tlie  cor- 

■•n  BO  ohsbucted  that  the  proper  drculatioo 
■at  IO  tnlly  taka  place,  aa  the  tahat  both  draw 
— dilisfharga  iido  pnutioaUy  theuou water, 
t  tlu  aama  temperatiue.  Add  to  Aia,  that 
■4  ot  tba  tnb^  being  in  the  hottart  part  of  tha 
aeniitalioa  u  aura  to  form  there,  whidi 
■  fkilnro  in  a  limited  period  of  time.  Whan 
bbsa  are  fitted  to  the  orown  of  a  firebox,  as 
Mkal  boilsr,  owing  to  the  absence  of  stays, 
•■  m,  oarrmt  ot  wanr  alwaya  flowing  down- 
nast  the  shell-platea,  which  is  dsflected 
!>da  at  the  levd  of  the  flreboi  crown,  or 
>%datl,  and  this  upward  current,  by  carrying 
■■liace  tha  babbles  of  steam  freely,  greatly 
i3iB  action  of  the  tubes.  When  we  conaider 
t  elaa*  of  tube,  the  Oavy-Paxman,  we 


,  by  carrying    in  on 
■eely,  greatly    puahi 


S  upwarda  to  the  crown,  tl 
qs  WB  "^  svimg,  that  in  the  builer  ot 
■ottaUe  engine,  which,  when  new,  was  fitb 
^«M  tubes,  around  each  tube-end  on  tl 
*-plata  all  dapoait  ia  wanting,  owing  to  tJ 
at  thmwn  down  by  tha  defiaotor  waahii 


_ a   panorama  holder,  which  is 

simply  a  piece  of  flat  wood  tha  length  ot  three 
■lidea,  or  0|in.  loiiR,  with  a  grooved  strip  top  and 
bottom,  along  which  the  dides  slide  along.  A  Sin. 
drcular  hole  being  cut  in  the  oentre-place  in  a  slide 
and  behind  it  a  second  one — the  pushing  io  ot  the 
second  one  sends  the  first  one  forward,  so  tUt  it 
exactly  comes  opposite  the  circular  aperture,  and 
ia,  therefore,  jnit  right  lo  show.  When  the  alide 
--  —  'antem  is  shown  ;  dissolve,  and  then,  by 
in  a  third  slide  iu  the  one  holder,  the 
ne  ia  brought  into  the  correct  position  to 
show,  whilat  the  one  just  shown  is  removed  or 
slid  out  of  the  carriage.  The  advantage  ia  that  tha 
slides  always  come  so  that  they  superimpose  pro- 
perly, and  it  you  make  it  a  mle  to  always  change 
and  remove  the  used  slide,  there  is  no  fear  of  the 
slide  being  pushed  ont  and  tailing  from  tha  lantern. 
Unfartnoately,  hand-pointed  slides  are  generally 
on  3lin.  cirdes,  when  the  plan  cannot  be  followed. 
I  would  also  mantion  that  the  plan  I  haT«  mnn- 


1  compound,  you  would  only  net  the  gam  ot  power 
lue  to  the  high- praasure  cylinder.  If  I  were  going 
to  make  snch  an  altaratioo,  I  ahould  settle  on 
the  irusnaw  I  piopoaad  tO  maka  in  final  pmssura  of 
the  high>presaaie,  and  henoe  the  artual  steam- 
prsesura  at  the  b«cdanin|t  of  tba  atioka  of  tha  lo«- 
presaiue  cjUndei'.  iahonld,  tberetoia,  it  the  pacts  be 
all  ot  ample  strength,  flz  on  a  prsssnra  for  the  low- 
nresBoia  engine  i^  aay,  IGIb.  over  the  atmosphers. 
This  la  aaally  found  by  taking  the  area  and  finding 
tha  volume  ot  steam  that  would  be  required  at  the 
end  of  the  stroke  of  the  high-jnesaura  engine  to 
give  this  pnHura.  Then,  by  Uariotte'slaw,  find 
the  point  of  cut-off  in  the  high-pressure  with 
steam  at  901b.,  which  wonld  give  a  pressure  to  oor- 
leipcad  with  the  required  volume  at  end  of  the 
stroke.  Now,  approxiBately,  it  you  were  to  raise 
the  prasaure,  and  than  tafca  a  diagram  with  tha 
cut-off  as  it  now  ia,  the  lom  of  preasure  due  to 
condenaaticn,  £c,  would  not  need  to  be  calculated, 
u  the  disgrsm  would  ahow  juat  where  yon  were  in 
thamatter.  If thelow-pressorediagTamahowedtoo 
much  preasure  at  the  oommencement  of  the  stroke, 
it  would  simply  mean  shifting  tbo  cut-off  bank, 
>ay,  in  proportion.  If  the  reverse,  which  is,  of 
course,  not  Ikkalr  the  other  way,  Hariotte'a  law  is 
that,  saj,  a  cylinder  full  of  steam  at  161b.,  if  com- 
tirrssnd  by  the  piston  to  half  the  cylinder  capacity, 
would  have  SOfb.  pressure.    If  to  a  third  ot  tha 

Sace,  three  time*  the  original  presaure,  and  so  on. 
not  fully  clear,  let  ma  see  a  pair  of  diagrams, 
iind  I  would  help  you. — SintiiianT. 

[46240.] — Beama  and  Olrden. — The  pyramid 
.it  beama  represented  in  the  diagram,  presents  a 
irurioua  meahanicsJ  problem.  Suppose  the  pyramid 
CO  be  oomploted  to  the  apex,  and  the  weight  placed 
on  the  top.  draw  two  diagonal  lines  from  the  weight 
to  each  point  of  support,  these  lines  will  represent 
tba  lines  of  preaaure  or  Nsistanea,  the  vertical  de- 
ment of  which  will  be  one  halt  the  weight  at  any 
^int ;  we  may,  therefore,  snspmd  halt  the  wdght 
it  any  points  where  theae  linea  otoaa  the  beams, 
removiuft  all  tha  beanu  (with  tha  amght^  above 
ihesa  p^nts  ot  snspannon,  without  sUaxm^  *^a 
strains.  Wa  ta^^  <£Mi&WKwa;yBA.-^fL.«.'^ 
.\BilBi^>wia,«!i.»»Ai.'«A.-»fti>B»'**aa»w»aA.«s*a^ 
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a  (oat  from  the  poiati  at  aapport. 


loweiC,  uid  W8  thsD  fa&Te  ■  beun  16tC,  tietveen  the 
pDinta  of  Rupport,  12in.  sijuue.  with  a  weight  W.'j 
BUipdnded  l(t.  tcotn  f&oh  poiat  of  auppoit;  and  we 
require  lo  llml  what  W  will  he.  In  orrtat  to  :mfe\y) 
■tni  11  the  bun  in  to  its  utmoit.  If  the  p7r<inidi« 
not  completril  to  the  apex  (a)  in  the  diasnin)  and 
the  diagauaU  iliawn  &■  before,  the  lower Imsbi  will 
be  cut  by  tha  diaqoiiHil  at  i  point  a  litUe  further 
fmm  the  point,  of  support,  gay,  1(C.  Sin. :  if  we  osll 
Ihia  dietance  D.  thn  brndiuj;  moment  at  any  poiot 
between  the  paiiita  of  BU>penaioa  will  be  WD  1, 
and  the  moment  of  laaiatauoa  toi  a  beam  it 
C'-'''  G>  li  and  d  being  lenRth  and  breadth  in 
Inchee,  C  ii  about  10.0'IOlb.  for  oak,  wy,  3  tone ; 
tti<-re(ora  the  eqnalinu  WDi=  CM'U,  or  W  = 
CM' 31)  will  givoui  the  weight  noceraary  tobrrak 
the  beam  by  bonding.  It  will  be  found  that 
W  ^^  1S6  ton*,  or  ocin  quarter  of  this  for  a  aite 
llrain,  taj,  HO  toDi,  which  i*  the  weight  that  can 
■afcly  be  placed  on  the  centra  of  the  top  beam 
abown  in  the  diagram.  Xow  ag  retards  the 
"laudwich  "  beam;  referrinf;  to  the  original  dia- 
■rram,  we  have  two  beamg  which  if  plaoed  one  ou 
the  other  will  mBko  a  beam  3ft.  llin.  by  15in.,this 
i>  to  he  placed  l>etween  the  two  iron  girders  and  the 
whole  bolted  Inirether,  required  what  weight  it  will 
lalely  bear.  Takioa  the  beim  Brat,  the  bendin^t 
moment )(  W/.4,  and  the  teatstance  moment  CM'  S, 
orW=2Ci.i>a /.where  i  =  loiu.,rf=17in.,!=lHOiD., 
C-5tona— .-.  W  =  614  tons.  Then  we  mngt take 
the  Rlrdeig  into  coniideration.  At  pa)te  467  ot  the 
number  of  this  JDnnat  for  July  16th,  I  replied 
▼ery  fully  to  a  query  refr>inling  itrains  on  girdtrs ; 
takiiiK  the  formula  8  =  WlAd,  8  will  be  the  alrain 
on  either  the  lop  or  bottom  girder  ot  the  sindwich 
anangement ;  the  top  girder  in  oompretgion,  the 
lower  in  tenaion,  the  retistsnoe  wiJL  be  the  aac- 


innltiplied  by  the  breaking 
Call  this  area  A,  and  the  break  iiiKstrain  for  wmught 
iron  C,  wo  then  Ret  AC  «=  W/4rf,  or  W  =  4rfAC /, 
vf  mar  be  taken  aa  the  distance  between  centrei  of 

Santy  ot  top  and  bottom  girder*,  or  Stjin.  Ator 
e  Birder  of  amalleit  section  is  S5  square  inches ; 
/is  ISOin,,  C -say,  400  tons  (the  smaller  section 
girder  is  to  be  on  the  top]  .-.  W  ^  1,210  tona,  to 
which  is  to  be  added  the  (114  tons  tor  the  beam, 
making  1,824  tana,  aay,  450  tons  aafe  strain:  tor 
the  other  question*,  see  my  former  article  above 
raterred  to,— M.I.C.E,  [The  aign/ia  a  mark  of 
diTition.— Ed.] 

[1*244.1— Vertloftl  Sftwlnr  Uachlne,— By 
this  I  take  it  you  mean  a  fret-.aw.  I  consider  to 
give  a  qnerist  diraotions  how  to  make  an  interior 
mficbine,  that  would,  perhaps,  be  all  to  pieces  in  a 
month  or  ao,  ia  dDiufrhim  bot  little  real  good,  I 
could  gire  "Itomeo"  aketchea  of  three  or  fonr 
machinea  that  profeea  to  be  easily  mode,  and  ao 
forth.  If  JOB  nave,  as  you  state,  no  appliance 
tor  melting  metala,  it  would  ba  far  better  in  the 
long-run  to  get  prc^  eastings  of  a  really  lervice- 
able  maohlBs  at  ttis  outset,  than  make  a  cheap- 
dear  OB*  that  wonld  be  always  wanting  repaira.  I 
un  at  all  timw  pleased  to  help,  but  I  would  prefer 
ta  do  so  m  a  rtally  substantial  way.  Therefore, 
if  he  will  eonatruct  a  good  ana  of  metal,  I  wo  aid 
help  by  aendiog  him  sketch  ot  a  simple  form 


fSL 


he  has  a  lathe,  nc  it  be  wonld  prefer  it,  he  could 
hare  aenitiuE  of  the  pattern  ol  my  own  lathe  at- 
tachment it  his  lathe  be  sofficieotly  high  in  the 
centre.— SusLia  kt. 

[462.i0.]— Ice  T'ooht.— If  yon  are  thinking  of 
Conatractiag,  yon  will  save  very  mach  time  and 
ooet  by  obtaining  Si-ri'-»rr't  .Vimlhhj  ilniKizine  for 
Sept.  and  Oct.  lait.  1  think,  in  which' the  very 
best  American  yachting  practii^e  la  very  fully 
detailed,  together  with  dimenaions  and  usee  of 
each  part,  t^ether  with  oopious  itlustrations.  In 
fact,  it  is  the  best  and  moat  reliable  authority  I 
have  met  with  on  the  subject,  and  lirea  far  more 
information  than  could  he  imported  by  a  leply, — 
SuituoHT, 

[452M.J~BoUer,  Loco,  Type.--It  yon  look-up 
the  back  niunbraa  of  tbia  journal,  vou  will  liad  I 
full;    answered   this  queation.    The  propoi 


[462130.]  — Anatralian  X.ooa,  Driver,— The 
railway  aystem  in  the  Australian  oolouiaa  is  largely 
Bitanded  every  7oar,  and,  of  course,  an  innraaae  in 
the  number  of  men  is  naoeaiary.  A  good  steady 
man  ia  sate  to  g^t  on  :  but  he  muat  be  prepared  to 
begin  at  the  bottom.— U.  B.  T.  S. 

146261.1— L,  and  K.  V.  Earlaei,- Soult, 
Nov,,  '02;  Swan,  Jono,  'oi;  Tiger,  Not.,  '6() , 
Akhyui9>.  July,  'bh;  ChilUia!;tou,  Apnl,  '73, 
Cygnet.  Nov.,  '61;  Hotapur,  Oot,.  ''i  ;  GsOBra], 
Sap. '73:  Oreyhound.Nnv., '53;  Iliou,  March, '08 
Nightingale,  June,  '5S;  Diomed,  May,  'fl? 
Nap^k'on,  Mar,  '61:  Locke,  Noff.,  '62;  Tl>-rn, 
Jan.. 'fit :  Waverly,  Feb., 'CJiCaradoo,  April,  '7.) 
Quidfiiich,  Aug.,  1857.— Dtoueii. 

r4,V2e'2.1— Ij.  and  N.  W.  BnKlnea.-Himpd'm, 
ISG  J,  The  Duke  of  £iinl>riro',  IISI,  are  0(t.  Gin, 
coupled  Ramsbottotna ;  Victoria,  SI",  a  7tt.  liin. 
single,  "  Lady  of  IbeLiko  "  claai.  Ui  Venionaud 
Merlin  I  do  not  know  the  numhera  ot.  Telegraph 
used  to  be  an  engine  ou  the  Great  Eutetn  ;  the 
reit,  I  belieTa,  beTong  to  other  cnmpaniea.  t  have 
never  heard  ot  them  ou  the  Xorth  'Western. — 

[4.i2B7.]— Power. — So.     The  larger  the  whacls 

[46267.]— Power.  —  The  car  with  the  larger 
wheels  would  be  the  easier  of  the  two  topoib.  The 
fiictiona!  raaiatince  would  be  the  same  at  eentte  ot 
wheel,  auppoaing  the  diameter  of  axle  to  be  alike 
in  each  cue :  but,  ju  tbe  caae  of  the   large  wheel, 

,  which  I  will  deeeribe  if  you 
e  this.— GuTTOs. 

[4o273.]  — Cutting -HoopH.-Uako  them  a 
bright-red  hiat  and  lower  them  steadily  and  evenly 
into  oil,  the  cutting  edge  first— Q.  F.  C. 

[4627'j.]— TbermoDUe,— FbouMb.  J.  Ua^tles. 
—A  thermopile  ot  about  twenty  couples,  similar  in 
size  to  the  one  described  in  my  former  tetter, 
would  do  admirably  for  claas  demonstration. 
Owing  to  the  DOmparatively  low  temperature  at 
which  hiamuth  and  its  alloy  with  tin  melt,  con- 
siderable  oare  ia  necesannr  in  soldering  the  couplea, 
but  a  litlle  practice  will  soon  overcome  the  diifi- 
eolty.  The  metal  may  be  reaibly  fuaed  in  a  com- 
mon iron  tablespoon,  and  poured  into  the  mould. 
To  make  th?  mould  I  used  halt  a  dozen  "  type," 
from  which  the  letters  had  been  filed  away  ;  they 
were  then  laid  aide  by  aide,  groove  iipvarda,  on  a 
piece  of  glaas  and  plaster  of  Paris,  mixed  to  the 
conaiotency  ot  cream  carefully  poured  over  them. 
When  *^  set "  the  ^pe  may  be  removed  with  a  pin 
and  the  mould  baked,  then  cut  a  groove  in  the 
smooth  surface  of  the  plaster  tor  tbe  metal  to  run 
in,  and  having  placed  a  piece  of  atone  or  slate  on 
the  top  of  the  mould,  pour  the  fused  metal  into  it. 
Owing  to  the  expansion  of  the  metal  on  cooling, 
the  bus,  when  removed  from  the  mould,  are  sharp 
at  tffe  angles  and  are  ready  for  loldering.  As  the  bis- 
muth and  ita  alloy  with  1-I2th  pirt  ot  tin  are 
almost  identical  in  appearance,  care  must  be  taken 
to  inanre  the  alternation  of  the  bars  in  making  up 
the  "pile,"  If  "East  Anglian"  needa  further 
information  be  will  find  my  addrata  in  thia  number. 

[46277.1— Steam  Oano*.- 1  should  have  to 
thoroughly  go  through  the  mattffl  before  I  could 
tell  yun  the  price  likely  to  cost ;  hut  I  may  aay  that 
the  general  price  ii  alwut  £S0.  I  bavo  liitla  doubt 
that,  it  properly  handled,  it  need  not  coat  more 
than  perbapa  £45  to  £50.  Very  much  depends  on 
the  fact  that  if  I  were  to  go  to  a  toon  who  would, 
aay,  baild  the  hull  cheaply,  and  ask  him  to  quota  a 
price  without  being  able  to  aay  that  a  positive 
order  would  be  had  by  the  cheapest  man,  he  would 
most  prolmbly  quota  a  figure  that  wonld  need  no 
oonnderation  cm  hiji  part  axoept  that  it  wonld  be 
ample.  But  if  he  knew  there  waa  an  order  in  the 
market  he  would  then  carefully  go  through  the 
coat,  with  the  idea  ot  seeing  the  lowest  price  he 
coold  quote.  It  you  tUnli  that  the  figure  I  have 
named  would  approximately  suit  you,  I  would 
then  aak  ono  or  two  builders  a  positive  price,  and 
could  then  tell  you  to  a  pound  or  two  the  ooat  of 
ification.    For  a  boat  tht 


[46282,1— Otal&tlna  Srjr  Pla,tM.— To  "Anx 
liBenCE,  — I  have  tried  >  great  many  expsfaob 
In  the  direction  indicated,  but  hivn  not  WMwJid 
in  getting  a  "  grain  "  line  enough  for  mypaipcsa. 
(i,r.,  enlarging  16  or  SO  diametan]  bjr  aoj  nui 
process,  worked  of  coune  al  an  otduivy  liiL- 
room  operation.  It  cau  be  don*  bj  using  naj 
dilnts  solutions  ot  eilver  and  bromide,  bot  it  tiu 
takes  several  daya  to  precipitate  thorongUy,  sai 
at  the  mixing  muat  he  very  oantallj  pattotaiid  i! 
ia  exceeding l]r  tedious.  The  handiit  maast(aB4 
the  most  rapd)  of  making  an  extremely  icBEtiN 
amuliion  is  that  of  Dr.  Eder,  in  which  he  Snt  dii- 
aolvce  the  silver  nitrate  in  water,  and  than  fct- 
cinitatea  !t  as  oxide  by  the  additioD  of  aiammii 
solution,  and  by  the  sontinned  eantinas  oUUsa 
reditsolvee  it,  and  than  adds  it  to  the  gelatJBB  nd 
bromide,  digests  it  for  bait  an  hour  at  93°  ?,,  pre- 
cipitate* or  eoola  it,  waahaa,  rediaaolvaa,  amm, 
and  coats— the  whole  preparataon  con  be  oomplitrj 
in  1^  to  2  hours  ready  for  coating.  Thia  it  fan* 
deacribed  in  an  article,  "  Galatine  in  a  Natrinl,* 
in  the  "Photo.  Xewa  Abuanaafor  iaSl,"pnUi*id 
by  Piperand  Colter,  Lmdon. — Fdixx  BMPnx, 

[45309.]- Oea-Stova.-I  aea  '■SaDligfat"ad- 
ducei,  as  proof  othii  atatemant  that  all  lalstBiau 

Saaes  are  oondeased  in  ■  pan  of  water  by  th*  rtsn 
B  recommends,  tbe  fact  that  planta  thrfn  fs 
Reenhouias  heated  by IL  Snrely,if  it  provsatq- 
thing,  which  I  doubt,  thia  would  show  tlut  a^ 
bonic  odd  ga*  ia  given  off,  ai  pUata  ooatiBtr"' 
gaa  oa  part  of  their  f  ood.— Olittos. 


UNANSWIiBED    QUSBIK 


SlDceourlsat,  J.  Bmwn,  Bdfart,  haanpliedle 
ilBtA;  Iron  Huns,  ttZU. 

^4f»\.    Honer  Slinser,  p.  M. 
U«i3.    MoniaiDE  Ulvw,  M. 


I  lOuJ .    Legatees  Abroad 


3.  •: 


'.    H^^r^ 


enough.  The  best  way  to  deal  with  the  questioi 
is  to  foy  size  of  engine,  and  I  would  then  tell  you 
(izeot  boiler,  Ieoi[U  and  diam.  of  tube*,  and  thick- 
t>.eg9  of  plate.  But  you  will  find,  on  referring 
hack,  that  Kizua  and  all  particulars  have  been  gtveu 
before. — Sirn uoht. 

[46260.]- Sazbce-Condenaer.- Is  the  engine 
a  itatioKsry  or  marine  one  ?  If  the  latter,  a  con- 
deuaer  havmg  two-thirda  the  area  of  the  hoating- 
■urtacBut  the  boiler  wonld  be  found  to  work  wdfl. 
If  stationary,  tbeu  a  difference  of  dimensions  would 
he  allowabU.  You  bad  better  atate  the  class  of 
engine  and  boiler,  steam -pre  aeure,  and  speed  per 
miuute  ;  also  how  the  air  and  circulating  pumps 
are  proposed  to  be  driven,  and  apace  available  tar 
the  condenser.    I  would  than  give  you  " 


I   fullcc 


iing  out  a  given  specincation.  For  a  boat  the 
mentioned  I  should  conaider  three  paraoni  a 
U  complement.  Speed  must  in  great  part  depend 
the  engine-power,  but  I  reel^  think  that  yon 
luost  not  expect  more  than  aii  mUee  nnlaaa  you  so 
modify  the  craft  that  it  would  be  reduced  to  a 
wager-boat  only,  and  not  a  safe  pleasure  steamer. 
Bnt  my  advice  is,  Do  not  sacrifice  comfort  and 
safety  to  speed.  Six  milea  in  so  small  a  boat  wonld 
feel  going  quite  tast  enough,  yon  would  find.  On 
hearing  from  you  on  this,  I  would  with  pleasure 
■ -*- " '.  cost— Sdhuoht. 


QUSSIES, 

ro  "F.RA.8."— ■Wilhlhiniita 

aplv,  I  woud  nr  tbatliViail 

__.'C  taken  for  bamoclca  axe  enejlaiW 
«D  very  mmtliar  with  tor  fvan,ud1i»i 
ta  of.  from  tbe  Carbonifnoua  and  Mtt 


[4KSS.]— To  '-flunllBlit."— I  am  is  cha 
Chtve-plaugcc  pump  :  plunder  la  4i&,  in  dlam 
Sin.  ttrukr,  anaUoa-pipe  Sim.  indianuitaraadl 
00  Hthonu  Id  lei^lh  bMveMi  unmp  and  h 

suctioD,  but  doe*  not  cxaeod   IS  pcapwdien — 

WbiiD  I  get  the  pomp  in  working  order  ihcy  all  foV 
for  a  itrukc  or  two,  and  then  either  of  tbe  outride  sav 
itopa  puicping.  The  deUvery-piHa  are  ^In.  la  dlaa  '  ~ 
(Uid  foTrinr  wnUr  9ft.  above  auivavT-Tafre  :  al^^ 
on  «iin«illoD  next  to  the  ponp.  J  «et  air  In  tlit 
vt'twl  uir  tine  I  go  to  it.  I  paok  the  plal^in  < — 
wbit<mi»,nelIheroUnar  taUowooft.  Inf samallM B 
this  will  oblige— Bioma- II ipoa. 

[IG'JW.] -Amateur  Silversmith' ■  Work.-B» 
cm  I  bend  ani-er  wtce  ta  form  rings  I  Whtn  1  use  itW 
tfacTtearthcmetal.  AJau,  whut  aoMar  ■houldlwW 
■mill  Bjticin  of  silver  lenellcrT  T  The  (alder  whM  I 
hin'  melti  at  ancb  n  high  tcmpnnture  thst  it  ia  diOed 
to  avoid  FpuOiDg  the  waik— Dan  •Tains. 

fisiK-.l-L.  and  N.  W.  Qooda  aad  Ca^ 
EDffineH.-I  abuiild  lie  glsd  If  aome  kind  Koder  nail 


of  the  (ibave 


criptlenof  tbea 


lean  to  help  him,  la  it  for  plating  or  lighting^ 
If  for  lighting,  what  lampdoeabe  intend  to  use — 
arc,   or  incandescent  V      It    ha  will  advertise  bis 


[i&a«.1-Iale  of  Hon.-I  hive 
cume,  a  fumjlf  of  three —i.e.,  ad',  wife,  uta  on*  oh^b^ 
IvimttukBuw  vbitleonld  live  caatortahly  fn  al  * 
[s1«  of  Slim,  to  have  a  nine  faMU*  arlth^My,  twaawwat 
fimind.  and  to  keep  a  pony,  cow,  fta  Would  twa  asM 
nipportlhenw  and  panv  threii«h  the  yeorT  Zlt^ 
vrant  to  lire  cxtraTanntlr.  If onrof vnnr reeiHS^ 
>rive  me  a  few  nait[rul>n  la  dttalll  AeoM  IMa^ 
obliged.— X,  WiLuuuov. 
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>-ClM-BtOTM.— Vm  "SDBlfaiht"  t»  iiail 

ab«  Ihii  thspa,  j-i  art.  6iii.  higli,  ow  .ad  t-. 
nr  u  AiBud  gu-bonwr.  tha  otiwr  one  <nUi , 
tbUnDcUniN  it  will  Uglil  «rtih .Hirht mdIo - 
rJ^^liSu      ta    "  ^™  oiit,i.pl(.1ulHl,«I, 

T— Fhotof tBphy.^  Ur  thanki  in  due  t, 
at"  lor  bu  Idml  nflar of unltUaef .    Iwuh<'<i 

Dta.  Tbcptioa  aikod  bt  tba  Joilon  ni  quit. 
f^ntMn.  to  I  tlioncbt  J  woalJ  ttt  »nd  nuk. 

Mno  bT  mtklDv  tfa«  puu  r  tboucbt  moir 
infuhitlibould  be  mwt  Iikelr  lo  f TiJ  in  ki 
<  Mlowi  fint,  tbni  tbo  d-irlcKliap,  nficrw-di  | 
!  (nmn  lor  tbc  bMk  aod  liMlntiiiiU  ■■ioir  thn 

dilfl«li](T  wilb  tbe  nrtinl  •■iiur,  Tbtii  I  ranli  I 
*  one  at  lill,  and  J  uu  hr)-  to  uj'  I  do  not  <|iilti. 

jb.n.ck  to  tta.  bM-b5a,d.    Xuw.Idoroti*.. 

lid  mf  laal  ditBeuttr  Un  is  Ihe  hMf-biutil  - 
f  tbe  Tuiou  parU  n  tbat  racta  iiih'  will  vurl! 
■  and  proporly.  The  rovtriing-fmnie  1  rnon- 
1  adWTili.'d  by  a  ■ell-inn-n  tendon  deilsi  in 
■Bue;  tbe  hh  ci(  It  B»ni.lnbctli»tltpn.M~ 
itat  Ii>  inC  the  f oaatanc-fianB  and  dark  ilute  ii, 

amen  I  tio  making  ia  ti|oarp,  and  (Ue  dark 
take  th«  pl.to.  tilbcr  wf,  I  .hjdl  B.,t  Uanbk 

ikiBfrit.    ThefocM^og-fTiime,  B.  tou  Jp*-nl>. 

rciy  mucb,  and  thall  1^-  and  HE  one  Will  id 
t"'iJ,-'^l*'h  '''''^''  '*"    '^^  '     "'"'■  """ 

I  and  kept  Jo  tb«r  tXn'--i,  »Iluirit[i>vi>r  bad 

'tnnitT  ufeeeiDiT  Up  interior  Qf  Ob.'!  1  ,hould  , 
tu ii.k  ■■  Buolight '■  il  hohaaaaTulijeoUDnt.', 

"""■"'-'!■  wtli  the  mat(r*a  »i!dM.a(-hi  ' 
■c  by  ,in  aaswn  to  a  ^ucrj- in  th- 


Ipmprr  placnc,  la  a  email  nndel  boriioDtal  onglna  ;^ 

fiSaWl-Snlphato  of  time  In  Boiler  Feed' 
lr»ter.'-Whai  ii  the  bait  antidota  fgr  nilpbata  ul 
Ima  in  bailer  tatd-mtir.ellbir  b.foiB  or  afttt  it  geUlalu 
he  boiler  I  -  aioaui  friM,. 

[ISasB.T— Madlcal.-WlllDr.  Edmund)  adciee  ne-n 

aUul  innfowing  large  >rw.n.lli  I  ^  Buiil  I  mim  bsTt 
bem  tnaortd.  1  patientlj'  undenrcat  the  piinlal  ort». 


obligod  U 


ff .,"  kindly  rxplai 
!-OL-igt. 
loelBDd  Spar.— 

oumpLalely  pulub 
poUih.  but  not  a 
[WS07. 

[4fi308.J-Fui 


ebnold  be  Tcrr  muah 


bnght  tranapamiC  OM.— UaT, 
StranBtti  of  Aloolxo].— Can  aaj 

11   uie   (He  etndtflb   ot'vr-pruuf   ol  a 


Oil-By 
]-ChamlBt[7  of  Alcohol— Wlikh  ii 


MtW?'^«ud'iug'lliin^™rMu"if'tirB'n-iU^  [MSlO-l-Half-Ronnd    Boilur    Blia.-A»    t 

m^Sli^j!t°b!SS  ™  ™  *'""■  ""Aft"'    '^rf"  V''' "'ilf  i  ^  *'»""-^'"=''^^^^ 


Jonopciudtcilly, 


have  been 


iinci'.  and  ain  n"u- dulnR  I'j^Lt  Toik°i^i  wJ!m™  t^-jl 
Any  a- viw  (roia  IK.  Kamund*  ur  oUia  auilumty  »U1  be 
ffioit  acccptdble.- l)i:ja.JTiii. 
ltaW9.]-OrB«n  Coaplar  — Toannall  churrb-oi«in 

coupler  to  cuupJe  tbi  UrrM  bi  tha  MwfII  Sut>-<>ci>ive- 
thiit  ia,  If  nor  C  nn  thi;  liwrt  nuniuil  la  required  ti>  bt 

tiHdf,"  I  tUTe  bHn  aaked  to  nndertika  tbe 
ill,  tbcTcture.  bedod  it  enma  eonoipcnidaili 


l«uu.! 
li.l  app 

Dutmco    of  Moon 

ftom^ 

t  prox.  T 

r<&313.1 

-Mar., -In     wbnl    n 
BuLtai.d  the  B"^tut  app 

oulh    Hi.    wim 

•S: 

-Alr-Gon.-lVill  Homeo 

.•„e 

ikttabca 
a  much 

{(5314  l~FOBtil>  of  Ireland.  - 

Wit  I  can  tt-.u  engr-vluicH  ..I  ihe 

V^iU  t 

ont  tell  n 
undina 

planhtr""' 


aktlchtd.    A  If 


onomy."  ThBinlodpal  unc  1  .hciLld  wanllbeiii 
■  pbotob-raph  dc««iu  aid  aumo/aolurod  goods 
lily  »  if "m,?  atfe  ^.^Ukoagrmiporpoitrait 
™  m™tin„ed^waald"n'?fl  ,l"uU  ^"nk^'uJE 


■ckralU  IwrnlnRi 


-  Hoi 


■mo  -  Power    of    Bmrine.-l 
1  been  takn  from  I    Buil  r-pn«i 


Fig.  1.  B.  end.  No. 


. ._t  tke  hnd  of  an 

e  which  will  pnw  much,  I  ahould  be  glad  to 
im  meaiiH  of  bnadnuikln^-  laxiplicd  onoeto 
ed  Bread  Company  for  inf  ormatkia,  and  found 
;  yrtf  obligi^.  Conld  uyooe  gire  no  any 
oa  vhiah  woiud  eeabla  rac  Eo  gvt  the  >peol- 
i  tbdr  patent  T     I  ihoutd  itudy  It,  and,  It 


|-T*z>B.— Cae  any  rcadn  infiva  me  abont 
M  aad  Kill  of  Tow,  and  If  il  would  ba  a  likely 
one  to  get  on  Ul  t  And,  what  trade  wonld  be 
likely  to  pay  :  tanolng.  ootlon  or  wheat  grow. 
Kk  fannina  t  And.  if  thno  ia  any  duty  to  pay 
hat  would^M  bioutlit  out  exclonyely  tor  my 

I  —  OhemloaJ  OaloulAtlon.  —  Vauld 
.  N.,  Chellenkam,"  wbo  Undly  gim  a  ■■.Intion 
eniTcal  problrm  propoaed  by  mc,  do  me  tha 
iToor  U  eiplam  whinaa  the  element!  47  -f  IM 

— Unk  Xotlon.— WiU  "  Sonliiht,"  or 
•>.,-•  kmdly  giire  me  tha  f  ullowing  Informatioi 
Mttiuont  tbe  abo*e  ;-Ehaiild^lie  ndloa  of 
I  timck  from  tha  oeotie  of  the  cnnh-axle,  or 


[49310.]— ClsanlUK  Bnd  FroatlnK  Oold  and 
Silver.— Wu. Id  niinesDa  kindly  n.y  the  prupuriiuu  uf 
>u  phuno  uld  uud  w.Icr  I-Uuvut. 

riUlT.I  -TUnlQK    Old  Yb.-bs  Watch. 


.      WuDld 

urn  toe  H  to  the  brst 
g  from  jnjestor  to  boiler 
n  Oangcg  to  plpa,  and 


LlKDt.]— Loco.  Injaotor. 
oawinfeetor  and  piping  un  n 
■ome  ot  Dot  raadan  Undly  In 
metfaod  of  bmidinff  upper  p<pi' 
ind  tank  T  Abo.  how  to  fail 
dbligo  T-W.  E.  Powaii.  _ 

[46901,1— NnmlBmatlo.— I  have  a  Sd.  of  Tictorta,  '  k'D. 
(Bin.  wUch,  on  tbe  OOT..  la  omntarmarked  upon  tbe 
'A  tbe  bn«t  wUb  a  olreular  atamp  :  Lion  walkinir  tbir 
left  cheek.  LegHi'l  encirrling  it.  "  .  , .  li'arta  -  Por  - 
Oobioino."     wutad,  an  eiplaoatlan  ot  thii  atamp.- 


luB  fluid  1     And,  whuC  ia  UuhUIu 


before  plnngiog  it  into  the 


JOIEH. 

[41H0t.!-Oa    In    Watohu  — Th'ca   yean 

bougbt from  a rspeotahla  m>kar ate  high prjcca 
whleh  h«  declared  to  be  perfcot  in  arery  naoect. 
'hawnthet  gat  cold  tbla  pnfnt  iogtrnmeMkM 


gohwiUllfnither.bat 
Br  ana  a  half  niaatoa  a 

than  In  Oe(a'.«i.    WIU 
~    ooatrlbuta 

And,  whather  a  wvU-adjnitad  watch 
sjuiuu  THj  □  uE  V  aeconda  In  14  bonia  from  change  ^' 
poaltJon  at  uiM  data  t— W.  W. 


[4ll3n.l— Snlphata  of  Zlno  Battery.— Tould 
Ur.  laine.ater  Hire  me  the  neotwy  iafonnatioft  f.»  the 
Donabnatiiiik  of  tha  aboTa  1  And,  will  it  do  work  of  a 
amall  pa^et  aoil  I  Alto,  will  ha  kindly  ear  how  1  am  to 
chana  anew  ■    "  QaiBii  Uattary  "  (Julier  obloridejr- 

[USM-I-Fknlty  XlootilO  BeU.-I  haye  an 
eleetila  btn  and  bauaej  BOBfaiiaed  in  a  bos  iiith  about  ID 
ratdeof iUk-boiuidwir*>«i>dpiub  at  tbetnd.  Whenl 
pm*  the  button  the  hamniar '  IrUte  Bgainit  the  bell,  aad 
raiBatu  go  aa  long  «a  I  kacp  my  thuuJi  (o  (M  bntton, 
but  whan  I  islcue  the  button  the  haBma  ia  aleu 
* of  TOUT  oomepundeaU  kindly  lell 


1  aboie.  In  • 


[46315.1— StalnlnK  Beetlona  of  Wheat.  *o.— 

Information  wonld  be  aoceptahle  aa  to  heat  meant  ol 
ttainiag  atotione  at  wheat,  barley,  ftc,  for  the  nucto- 
tcope,  ao  u  to  nlonr  the  itanh,  akina,  alhmnPD,  gorm, 


I  a  t~kficaoiK>ora. 


lUrdwhed  ... 

,1        Ki 

'Scape-wbacl... 


!!3D(Bntt  i  Ipercfntofi 
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Nor.  18,  IMl. 


I4ri<V.l— Hotsnn'B  ProcoB«.-'\Vill  lomeram;  ci';' 
particututa  irf  UuiyiHi'ii  iii|ivr  pcutrs*  lot  pb<itu^T>|>lilc 
enliirKwiHintB,  uufBtluBwl  liy  Mi.  Fulinut  in  tlie  p»piT  un 
UiM  HUD] NC  ill  lbs  last  iTinic  I -IL  B.  T.  B. 

r*fi.iKi.l-SRlloyllo  Aold.- To  D».  Eumpsui.— Itin 
(Ut^illhut  tli«  FiciU'h  Li jvcmoient  ban  I'ntaibitfd  (he 
ua«  of  Ealifilie  ucut  iw  >  piMerrs'iia  (nr  »rtidl«  n(  food, 
■■ItbuboeD  taaaii  bi  be  btghlr  ioluhoiu.  Will  Dr. 
Eilsmnda  ba  Rood  ciiniwli  10  ht  That  ii  tbo  HBtniD  of 
thciDJuiiaojiclIiwtwbicb  isp;aduu!d  by  the  acid  !— H, 


UnBO.J-GhdTEinometsr.— Th^Toons  of  Dr.  liiion 

ofab.  A-VobM.  WiUtUinbf  uf  anr  uielom  hlml'untiii 
uledrioitT  t  I(  to.  huw  mro  Oie  mdlnEi  of  tin  Initm- 
ia«attnxLted  tu.bnn  E.U.F..  Tpfiitaoi'c.  lud  cnnenc  I 
On  coupLinpup  a]inriicU'4  call,  the  nfi-dle  guot  beyond 
the  liiaitH  or  tlie  tci.\r,  ftml  u^fiiait  tbe  itops  viUi  a  buiff . 
Bowutliii!— J.  K.  U. 
[4G331.]— WutA    Pisces    of   Oak.  A^.  Sim, 


Balaaoe  -  Sprlntc.  —  Many 


puy.    Am  time 


»nQ  Hbltoflt  tray  ii  to  Ht  ■  nev  rtpnnf  ;  bnt  pt-oplr  Are  not 
klvjiyA  willLue  tkj  pay  foi  &  nci*  fprinr,  And  Imti  ud- 

ittund  thti  molt  eofty  my  to  nulie  old  ppringb  fl4t  uid 
tiieulBT  vonld  b«  of  emit  ndvuti-jigF.  II  *■  A  Fellow 
WiKhmnn  "  maid  kindly  cii>lua  i  UUle  mun  i^twily 
tbs  fnciODi,  he  would  tcRaUy  oblige— rii.,  fi  l-atfa. 
•"  -.Sth,  5  S-Btfa.  *f     '  ^ ■'  -'"-  ■■'--  —  '-'  ■ 


mm  '' (baidd  vrit*  *  whole  Mrisa 
Uaklng  mod  Rapoirinp,  ukd  thta 


[UUI.]— Enlmrrlni'    FhotosraiihB.  —  Cin  sny 

.  brutho-TOder  help  me  !    I  am  s  good  ematcur  tttin, 

^  '  and  liaTV  made  uyaelf  a  g<)od  fjunilr  poitiait-f^lldy  by 

~  ,  anlargicvliioiliuiepbutairraphi  of  mr  fritndj— rliatta, 

j  rnaband  oopyiDv,  not  meiUianioiUly  mLiniiiff  and  then 

[WS3X.]— CoU  to  BdTS   Qnsrter-Inoh  ap&rk.—    painiiag  ovrr.    Iluiie.liowBTac,  during  tCe  tut  month, 

nuta  and  leogtli  ol  coie,  Keight.  and  gaugi  of  primuy  oiolher  without  being  nbls  to  sraduo!  *  Koutl  UkeUH, 

■nd  ■ceondaiy  win4,  if  omdenjar  ia  rvquireJ,  tbie  Djie  tbv  pbotu.  LteirL^eKceBiirdy  nnall.    For  the  aaine  natou 

and  number  of  Bheelg.  OHt  or  a  eaotru^'.-bnakerf  anil  Lfae  paarngTaph  ia  uaoleiia.    I  havb  thought  ttiine  in«an« 

battery  pov«  Toquifed  for  an  induction  cuil  togivojUi.  mi^ut  be  dL'viAod  tu  reader  tbo  photo,  tranipannt.  and, 

.  I  might  obtain  a  corTKt  outUoe.    Can  Uiia  be  dona  '     ''  ^ 

IT  mention  1  am  a  pood  carpenter 

with  my  haoda.     >-"  ••" — 

EdvLd   by-Oiia  Was 


a" 


ucouicd  a  funiur.— Fail 
[4li3M.}  —  Sedaolnr     I.eathsr     Wasta.  — 

^f,  fce."  cS^ld  ai'S'"of''-<S^^"""i««'i°r'ral  wilfi  UiJe  Ai 
piwticil  adYicel  I.iin  told  it  in  doae  with  hatairor  !  ""  "l« 
Jflipeiheated  >leam.    If  wilb  hoc  uir,  would  then^  be  imy  i  <;>  <"^"9' 


e  price*,  ptoportlei,  and    preiiaratLon  of 
r"  ormi'al.uul  ■'Indian  mwl'H.rmaiicI 


I  ean  command  back  volui 
HoniiEixraK. 

|4B3M.>-Ct>ndsnier.~Will  ■• 
what  way  due*  tiic  cundeDier  ad 


, find  ilillprodnce  Lbe  puine  puwi't  !    Aod, 

what  ore  the  principal  tninffii  lo  Iw  iiUcndcd  to  lo  make  a 
condentliu  engine  aa  elQcient  ua  poaoible— I  mciinboth 
in  fuel  and  power  I  -  Xortos. 
[4S.W.1'IndJaTubber    not  ,  to    Btlok-rioaaa 


uthodof  coa' 


1  and  oKperienoe  wiih  zvgord  to  ] 
T  reudi'ia,  pHrticuhuly  ia  icLitio] 


cheap  m  ptTpinticm,  juid  caifUy  applied.  If  ao,  howF-C. 
W.  Curroaii,  Planter. 

l*n3M.>attlIcylioAcid.    Iob.cnetl.»tMr.AIlca, 
inthlB  wnk'a  IimiiKr,  iuth   that   >' l.s  i.  ai,t  anare  " 

purpont."  T rtid. howei-cr, In ilie  .lUmtiMit  tor  Oclobet 
lAthithe  foUowinir  nolo  in  "Heivnn  Gmaip":  ••lbe 
Ficnch  Ooveniin'-iit,  it  cannot  bo  too  gtneially  known. 
haa  forbidden  the  preservation  of  any  aitielea  ul  fowl 
with  tolicylic  add.  Tbii  ■ubalucu  baa  ban  pion  d  lobc 
dangeroaa to hcallli when  ua*d  in  feoffidvntnniuititv to 
Iireierce  the  anhabuee  troHed  with  it."  Will  lUr.  Allen, 
ur  'omeono  clu,  explain  I  The  matter  ia  imporUJit  - 
□ouaaKitru. 

[*,'i,Mn.}  —  Dlslnfactanta.— Would    aoiue    of    th« 
wiilen  in  the  F.NOLitiT  MKOMaicii:  be  kind  enoo^  to  nj 

\mil  ]-]HotorfoT  BlowlUB-Cliambar-OrsBii. 

—I  urn  wanting  gume  imall  ,'conomirnl  motor  lo  blow  lut 

"onra"  would  givu  mc  som-  idea  fruin  the  follow inft 

"  _l;— The  otkL-  : -, 

I,  Stopped    Ditto,  and   Ihtce 


wind  to  tlie  ixiicrvoir  on?  way  m1  tbe  ilroke.  Inmvidso 
mention  that  there  ia  no  wiktcr-prceeiire  to  behad,  and 
BM  i«  not  convenient.    Any  further  putieulaje  ihuU  be 

[«S3lt.]-Swalliiir  on  Hip  Boae.— It  Dr. 
Edmunda  ibould  fece  thia,  perhapa  he  would  favour  m< 
wilhaoamwer.  Ibave  iwi-llinionbliibone  (rmbt  leg) 
cauaed  by  earn'in*  wcwhtH.  The  pain  it  fonitrtliinir 
torrible,  ninadi" —  -■<-•  > —    -.—._.   ._  ... 

■    ■'■■     bo 

n  cmumftivncii  Ihun  1< 


'•  kit,"  hiH  adopted  aiuall  n^^o^tiven  and 

irorkmif  with   fiia.  by   tin.  j.lata,  and  a  liuncerand 

rni  by  I>3tebour  and  Seiretao.  Wouldit  bo  worth  my 
rhili  to  diipoee  of  these  aad  procure  a  pucket-camen. 

ivea  ua  Uoigui'i  paper  T  And,  could  my  p»>int  lenaca 
^e  adopted  to  make  a  suitable  lantern  I    I  abould  be  glad 

inlarffin^  laot^m  for  cnlarirLng  from  |  ptatm  up  to,  ny. 
inin.  by  iL'in.  priutp,  and  would  alio  Bay  if  eaeh  printa 
would  be  woiUi  haying.  -D'Eloo. 

(«,'W«.]— Knight' ■  BaEor  Sharpener,— Jnat 
fifty  yeuM  ago  tbore  bppearcd  In  the  Janrtinl  of  tbo  Uiyal 
Inatituliannnaceaoncby  Mr.  T.  Andrew  KnlEht.F.ILS.. 
it  he  had  deviaed  for  ^nngakeen 

-_^ surgical inatrumenta.  Thia impletnent 

waa  a  aimple  unooth  oyllndrinal  bar  of  hard  ateel  about 
"''  long,  and  about  )m.  in  diameter,  and  waa  to  l>e 

w.    Tbe  nior  or  olhu  blade  wai  to  be  drawn  ligblly 
igth  of  the  edge  It  wu  dcsiied  lo  give. 


of  Ur.  Knighfi 


lifiM;.]-  BoU«r    Constniction.-To  ■■  J.  F.  B., 

rork," — lam  unahle,  through  want  of  ■ebolarahip, to 
itilow  you  in  the  way  you  bav^  replied  to  uiy  previous 
ueation.    If  you  will  kindly  11107  it  in  phiio  hguresiu- 

'Jude  to  are  In  length  40ft.,  in  diimetor  fift..  in  Itdcknw 
'"■'  P'?"""'  ■'""'■  ^^  equaro  mcb.  My  tiperience 
JSk%owe«T  m™  it  Say  b^  in  ™  i^Uon  to  th^rvj 
Imtthcttanavcnie  Kami  an  more  111  need  of  douUe 


it.  whiUl,  01 


— ^og  the  lino  of  nvet-hulea   in  tn 
in  length  from  a  few  iaebea  to  f< 

longitudinal.    Aa  I  happen  to  be  in  aome  degree 

era.  1  hIuiLI  tak«  it  ai  a  favour  to  have  the  qucatian 
fully  and  dearly  oxplaiQed.—ViLcaN. 
[*53(M.]— Irfiunch  Maohlnery,- For  a  !i|bi,  oylin- 


due  liiu.  dia.  Pleaae  Hy  leng 
ad  apaces,  height  of  bridge,  dial 
.    Copper  IS  Jin.  tbiek,  all  ioii 


present  propeller  ISm.  dia.,  ^t-  Sin. 

0  to  allow  of  feediog  with  walw.    Could 

lurry.    Uoilerholda  about  u' 
V  if  iin.  dia.  in  the  ebinineyi 
I.  nuw.     i^pebiug  over  bniijiu  ia  J^in.  down 
rurni.ce.    Bain  lire  Ilia.  luaiJ.  ;in.  wiile, 


w,  w.,  J. -w.  r.w.J 

to  7lOhyW.W,i.W 
d  B.  L.  :  to  ;w  by  B 


nyoneaiifflreatany  an 
J  30  gallons  ;  eibauat 


-W.  P.  {Greennieh).— ITianka  toi 
bclievo  it  10  bo  unaound,  but  will  w 


CHEBS  ITEUS. 


Two-move  Touiney.  TheHaal  award  wiU  be  gink 
the  coUeeliT*  tei»[ta  of  an  judgoi,  not  in  ooniulMiM 
Meaan.  Uland,  Crake,  lieajy,  Ijiwa,  and  Thurabr  an  I 
act  a*  odjndieaton.  virat  priae,  £a  St.;  leKiDiI.il  111 
lid.  ;  third.  "  Bnpiliah  ChaH  Problem!  "  ;  fourth,  Ferta 
"  UUtnry  of  Ciieaa "  ;  Uflh.  voluate  of  ttie  -'aiM 
Uonthly"!  liith,  ■■ 'Wormald's  "Cheaa  Opmlmt" 
sod    aevenih,    KlctCa  "  CheM  PrablBnu."     TIHn  ■ 

each  author  blingperr-"-'  '- 


llMOMfc 


ft  (pfvwateil  by  C'ul.  Iliitmbyj,  asaml  fciis  U,'^ 
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•atOVM.— Till  "Sonlljht"  be  kinii 
letcb  o(  ihe  urinmnimt  lTui<1enu» 
ua  (UUte.  No.  Wd,  ■■  E  JI." , ;  i  Hit- 
I  ilupe,  f]  Sl(.  ain.  higti,  uiu  .nd  Ci, 
-ttud  BM-bamer.  tbt  aOwt  tint  mMr 
wtima  it  will  Jivhl  wiihiliKbb  exnlo. 
•nd  thi-a  It  glm  out»»pl,-iidid  li«t. 
sell  whatcrer;  bI  other  timn  nbni  ^^ 

;tO«raphy.-My  thank)   anr  duo   L. 

plMte  >iM  (anitrra  with  tho  litwt  im- 

.•Ki  1  Ihmight  I  would  trj  and  Svi\,. 

tlihSuw'b^mcS^'SJ  '^'f'^l"  °""'' 

lur  the  back  and  hwiUBliil  awiac,  tliFki 
T"illi  llwiwrtioiUwiiKr.    Tbuileoiila 


1  mddal  boriiDDtal  e 


„-!... 


propiT  nlana 

fMiw.l-Siilphate  of  Lime  In  Bollar  Food-  I '«">"» '•'-a'->"'- 
W&tSr.—WbM  ia  tbe   baal  anUdote  fur  iiulptai.u  ui  I      ItlMOCI-Iaaland  Spkr. 
Umt  ID  boUs  fced-watfr.eithn  brfoie  or  after  It  nta  intu    Dbligsd  to  anTDiu  wtw  wui 
r>iii  hnn*»  }  _  n.».^-  MT,.  —  "  I  otaflpijtrlr  puU»b*"~  ' — *:-- .- 

l»ll£,batiiDta 


[uage.T— Ksdlcal.-WIll  in.  Edmondi  adrii 


hnffbt  tflaimpanut  one.- 
[M307.]~S»anstti  of  Aldohol.-C 
..__   ._.,  -^      htram^li   uicr-pn 


I  IrU   lut 

.tientif  iindtTwt'nt  tL«  painlul  ofcn--    alouboi  I — Uital. 
Sn,^hl°lii'».ill''™"ii'l."'t^.^*       [«308,I- Fusel    Oil.- 

rf".;''.i;ow'rsih?,iS^''a>^:;^:  ■  ^^p"»"^^  -^  ■«"'  -^ 

mlUy  naila  bid  Ukea  tlie  plucs  a> 


•  Tuy  nuob 
uDittadUl 
n  any  of  your 


inlfffht'a"   ilncnpti 
iidfd  m  fl»  Ihe  pinit 


wS  'by  u  woili"  J.™  "KllSo^dMlm^n 
lit  thv  FocUHiiiig-ftaaui  and  dark  fJids  in 
I  Mil  niatiu  ig  anoarp,  ud  [lie  dark 
"nS  .™  "Uiet »ay, I .dwll ocrtlruubl.- 
Tlie  (ociUi*B(t-ft;.Die,  »  tou  dwrnho 
ich.aadihall  tiy  and  OX  onv.  'WIHi. 
f  wet  ^ai»  do  ttn  dry  I  And.  wl.j 
nl.oihc  wajfihc  plateaarepntinadouhli- 
T^t  m  tbnr  pbir-n.  aa  1  hui-«  Dt^vi^r  Ih4 
|f  wrfiDit  [ho  interior  of  UEu;  I -dioold, 
"bunlight"  i(  hDhaaufabjiMtliistu 
rat-lywitli  tfa*  makn'a  aadMtnf  ht' 

[vo  been  making  my  own  apparatna- 
rhepiiodpal  use  1  dioUd  want  Uiem 
^taph  desim.  and  nianofacluied  goodi 
lo  be  ntJe  to  tako  s  gtonp  or  portta 
ifn.lqiiiLe  k  ik^kI  „  thoi*madfi 

>r8e- Power  of  Bafrlne.-Win 
>i>iiie  oibpr  kmd  frtmo,  pleaaa  (el)  me 

r  [hp  rafrine  ia  driving  kluuh  the  it 
m  heta  Ufcen  from  I    Boil  rurtMH., 


tondinc  the  liut  opi-ratiim.  I  de<<id«d  upon  trying  aomt 
Dtcr  remedy.  11;  Uiii  tiiM  a  (imtma'tit  diwhiin  ul. 
matter waaeiudiugfmm the  rJuta  ut  llie  n.ili.  Iwai 
■dviml  Cu  eanlerlw  them  with  eaoatic.    Tula  bid  Ilttli  | 

them  with  api.Uaiti.ra.'ot^nirt^.'iicli.tK^  lint  J  l,±y 
.aT  thw  u  iha  only  Diioii  I  hav.  n^v,d  relleHrwn  l  , 

ordinMj  ilai'i  wttlkiDif  and  utaodiDe,  ibrrs  an.>  oaiiiider-  i 
abtemlliniinaliumuidawi'llinj.  Ihayi'  been  tjilil  thai  | 
jlooepciudiciUy,  Mjg, 
(<adc  [whldi  I  w'ti^ecom' 

iihoiilj  will  bo 


I-Cbemlatir  of  Alcobol- 
[U3 10.  H Half- Sound    fiorinK    Bits.— Ate 


;.?!^*::.:! 


ion  duig^F  light  work  ina  wu.>IJeii  UBU«j). 

._j alJr.  UamaadA  ur  oUia-""^""*"  *""  '- 

lOit  acceptable. — DirjaL-jrii. 

lUtBH.l-Orsan  Coupler  — Tr.aimaUehDrcli-orgin 
of  about  eigbliATi  ijicakiLg  fetopH  it  it  pn<po*ad  14  uUd  ri 
!unpleiloco.iplc  tfiy  Ortat  tu  the  riwtll  Hot-Otluye- 
"■-  ' -  "  --  "-  '  m  in.nual  Is  required  tnbfr 

■'Ihe  tiade,"  Iharaliefn  anked  to nndettike Ibr 
id  ihall,  therefore,  beriad  II  anm*  eoncipor  ~ 
will  give  Iheir  opiaion 


hewouc 

dW.ngh.t. 

UH^fucinod, 

'iTj^: 

I  work  Ukd 

S 

-  D'lt&nce 
nwidi  un  lUa 

Of  Kooa 
allLTUoou\f 

from 

Sun. -At 
ihe  Moon 
projt.  ?— 

r4S31I-l  -  Ubib.  - 
will  U>r>  1111-tBi.d  th 

In    what   a 
gnateat  api 

oulh    tHf    winter 

""t?r' 

-AU^Oun. 

Ofauali-giui 

-Will  lOTito 
kbOBlog  iho 

tJ^ 

kelche.  of 
a  mud]  a* 

"(  i-ylinder.  SSln.  ;  utitikf,  Utt.      _ 
T  ininute.    Alao,  b«  kind  inonch  to  tell 

diHgr^im  up  at  plaio  aa  pebble,  at  I 
-J.te  aobolar.     llg.  i,  p.  end,  No.  M 


B.  pod,  Ko.  40  ipiirg.— A  Coxaitn 

ladmakln^.  —  At  tke  head  of  an 
viU  Bivw  much.  I  ahould  baglad  to 
•>■  of  breadmaklBg.  I  app[ii:d  oncetn 
I  Companr  lor  infonnatloa,  and  fmind 
bllgiag.  Coold  nrone  lire  mc  anr 
h  would  enable  me  to  gat  the  ppeel- 
patent  ?  I  ibould  atndy  it,  and,  if 
gat  tbeb  appiratoa.  —  P.  B'.Bia, 
ipbeliaat,  Pi^oat   t    Onnpaii,    Oiw. 

imeal.  —  I     have    plaatr    of    good 

ike  tA  ban  llvtn  ground  coane  in  tlic 
way.  aa  tbe  natmeal  ia  unknown  in 

the  millai'  t— P.  &.,  1  Cempnia,  Olia. 


get  on  in  T  And,  what  trade  wank]  bo 
>  pay:  farming,  eottonorwheatgniw. 
aing  '■  And,  if  them  la  any  doty  lo  pay 
lid  be  btougbt  out  eicloflTely  tor  my 

lemioal      Oklanlatlon.  —  Wonid 

Mtabbam,"  who  kindly  givos  a  ablation 
probltni  pTDpoeed  by  mc,  do  ma  the 
explatn  whence  the  element!  «T  +  lot 


ont  the  above  !—EtioaMtbc  tailinaof 
irom  thp  oenljc  of  the  cnuik-axle,  or 
Hint  in  a  line  joiiilsg  the  centni  of  tbe 
.  htTiur  allowed  fur  kip  and  lead  1 
iiheaTea  he  aet  on  tbe  ihan.  in  their 


Ig  tha  I^Ck**- 


Jladly  iofotm  me  a 

oetfaod  of  haiJlng  appar  p'pJng  from  inj 
ud  tank  T    Alao.  bow  to  faaica  fiangea 
ibllge  T— W.  £.  Fowiu.. 
[46301.1— Hnmlamstla.— I  have  ■  si 
S4n,  wtdch,  on  the  oat.,  u  a  mntamtrktd 
ottbabnatwlUiaurculai'iUmp:  Lion 
'  '    :he*k.  Ia«en1  eneiicllnK  It,  "...  Li 
"     wanted,  an  explanation  of 

LI-OU   In    Watchee. 
-.  -„_.tiDnianapeettfjla  miker_ 
wUefa  he  derJated  to  bsperhn  in  < 
■at  eold  Oil  pwfeet^ 

hiinihMtke  a 


[aesii.i-S 

Sna  tngia.  Id  vhlcli  1  had  been  disi 
Ut  any  ol  "  onn  "  kindly  inlorm 
it  plidag  a     N.  N.       ""  '     °*  "     ■"    """ 

'^'thTi^  [um.]-Imitotlo&  FlQwera  luda  ' 
iteb.  hMi^  Llqald  Pllma.— What  ia  ibo  abeogtii  of  the 
f?>i?™  ;  ,Jtnc  ada  deaonbed  on  p.  114  of  laat  iMua  T  ] 
'  '"^^  "^  acid  waihed  olT  the  wir.  bafon  plnoMag  it  Inl 
glycerliiB  flnid  1     And,  whut  ia  llataeilka  aoaa 


doblenio.'^ 


Battery-— 'Wonld 
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FRIDAY.  S0VE3IBER  26,  1881. 


ITOST  FEOTOGBAPH  OA  HIAROR- 

STANB- 

ByJ.  H.  EviSB. 

THE  present  iUiutru'ion,  its  above  named, 
amirds  HOope  for  brutging  bofore  our 
readers'  notice  tlie  mftnner  and  use  of  n  va- 
riety of  tools  connected  with  the  omamento] 
taming  lathe.  I  baTo  alreodj'  described  a 
number  of  took,  but  tba  preeent  specimon 
U  one  in  which  many  of  tbcm  have  be^  ap- 
plied, and,  although  it  looks  a  simple  thing, 
no  fewer  than  flrc  .icparste  parts  of  the  appa- 
ratuH  were  employed  tii  produce  it,  via,, 
spherical  slide-rest,  spiral  apparatus,  uni- 
versal cutter,  oval  chuok,  and  drill  spindle. 
Any  amat«ut  turner  poiiaessing  those  t«ola 


have  an  elaborate  collection  of  Bpeciinenfl,  1 
will  not  dilute,  however,  upon  what  any  one 
mifht  do,  but  pre.sume  tbut  those  who  take 
Boffioient  interest  to  road  these  aiibjects  will 
be  better  pleased  with  the  information  how 
to  reptoducc  the  same.  The  pillar  orcoluuia 
does  not  appear  to  present  any  diffictJly 
with  regard  to  the  material ;  but,  imless  a 
turner  has  a  largi!  slock  of  cut-up  ivory,  it 
is  not  an  a&«y  thing  to  get  without  waete. 
'Due,  BgaJn,  I  moat  leave  to  the  turner  and 
his  own  reBources,  and  will  proceed  at  once 
to  describe  the  way  to  make  a  stand  similar 
to  the  illustration. 

The  base  is  4in.  in  diameter,  and,  on  the 
extreme  edge,  it  will  be  seen,  are  a  series  of 
halt-beads.  There  arc  40  of  them,  obtained 
by  nsing  the  120  drole  of  division,  and  ad- 
vancing three  at  each  cut  ;  it  will  require 
what  is  termed  the  astragal  or  flat-ended 
drill  to  give  those  beads  a  prominent  effect, 
and  it  is  the  flat  end  of  the  drill  that  clears 
away  the  auperfluous  miitcrial  between  each 
bead.  In  some  cages  it  is  preferred  to  leave 
a  point  between  each  bead ;  then  the  pointed 
dull  may  be  nsed. 

Having  this  row  of  beads  out  to  satisfac- 
tion, the  concave  curve  will  fonn  the  next 
part  to  do.  This  should  bo  turned  to  the 
corve  by  hand,  and  the  hori/ontul  cutter  will 
then  be  necoSBary  to  cutthe  pattern  ;  a  double 
hollow  tool  will  be  the  one  to  use,  and  must 
be  extended  sufficiently  from  the  centre  to 
allow  the  tool  to  cut  the  same  curve  as  turned. 
It  may  happen  that,  having  been  turned  by 
hand,  it  will  be  difficult  to  set  the  tool  to 
exactly  the  radius  required ;  should  this  be 
the  case,  it  must  be  set  as  near  as  possible, 
and  it  will  be  out  up  to  a  perfect  carve  with 
the  revclutian  of  the  cutter.  Thedivision  of 
M  wts  used,  cutting  at  every  hole,  conse- 
quently, 96  cuts  are  the  natural  result.  We 
now  come  to  the  convex  curve :  to  do  this  it 
will  be  neoeMary  to  use  the  spfaerictil  slide- 
rett ;  but  the  tamer  about  to  copy  this  n«cd 
not  have  such  a  tool :  other  mouns,  of  which 
then  are  plenty,  must  be  used.  The  present 
havingbeen.howiiveT,  cut  with  the  s^erical 
re»fc,  I  will  show  how  it  was  done. 
order  t»  facilitate  the  proportions,  i 
better  to  rough  it  all  out  &st;  therefore,  this 
curve  ma^  ^m  be  turned  by  hand,  prior  to 
being  finished  with  the  rest.  To  turn  this 
curve  with  the  circular  rest,  the  tangent- 
wheel  must  be  adjusted  BO  that  its  centre  ia 
nnder  the  centre  ol  the  curve  to  bo  tamed ; 
this  done,  the  drill-stock  takes  the  place 
of  the  fixed  tool  in  the  slide  -  rest, 
and    in     it    a    step  -  drill    with     foni 


steps ;  there  are  24  cuts  round  this 
piece,  and  to  do  them  nicely  it  will  take 
about  fonr  or  five  cuts,  and  for  the  last  cut 
the  tool  should  bo  taken  oat  and  set,  as  it 
naturally  becomes  dull  after  such  a  deep 
pattern.  The  next  part,  it  will  be  seen,  is 
simply  a  small  ring  of  ivory,  having  upon  it 
30  beads  smaller  than  those  upon  the  baso, 
but  with  a  drill  of  siiuilar  character.  The 
following  piece  ia  a  long  concave  curve; 
this  is  also  cut  with  the  horizontal  cutter, 
which  foiiiis  the  curve ;  it  has  30  cuts  in  all, 
will  be  seen  by  each  one  pointing  to  every 
consecutive  bead.  At  tho  top  of  this  port  the 
points  wero  uffiiin  cut  with  a  very  finu- 
pointcd  cutter,  m  orderto  vary  the  iiattcms; 
the  next,  and  last  ]^>iecc,   forming  tho  base, 


is  turned  somewhat  after  the  shape 
crown,  and  cut  over  the  curve  wifli  the 
spherical  slide-rest.  To  effect  this  pattern 
there  must  be  so  many  cuts  and  the  some 
number  of  divisions  passed,  so  that  the  plain 
parts  show  tho  same  width  as  the  cuts. 
This  x>attem  might  be  cut  to  correspond  with 
a  crown  exactly :  but  this  ia  a  mattor  of 
taste,  and  must  be  left  to  the  operator.  The 
base  may  be  now  looked  upon  as  finished, 
and  it  contains  five  separate  pieces.  The 
parts  may  bo  screwed  together  or  fitted  with 
plain  fittings,  but  screws  should  always 
take  precedence  of  plain  fitting,  and  this  for 
very  many  reasons,  one  of  which  has  jnst 
oome    forcibly   under  my  notice;  for  one 


ther  elaborate  piece  of  work  has  come  to 
grief  through  plain  fittings,  from  theuiateiial 
shrinking  or  the  cement  giving.  While 
being  moved  by  the  servant  the  body  fell 
off,  and  broke  away  much  of  the  ivory. 
I  need  scarcely  say  how  annoying  this  is, 
and,  therefore,  as  a  preventive,  recommend 
nothing  but  screws  to  pat  any  work  together 

We  now  come  to  the  stem,  which  is  cut 
with  the  aid  of  tho  spiral  appaiBtus,  and  as 
it  ia  a  simple  specimen  of  this  class  of  work, 
it  forma  an  excellent  lesson  in  the  produc- 
tion of  tho  EO-colled  Elizabethan  twist. 
In  setting  about  thii  part,  the  ivory  should 
be  placed  in  a  boxwood  chuck  of  small 
diameter,  so  that  it  will  not  in  any  way 
interfere  with  the  working  of  the  ainjaratus. 
It  will  be  seen  that  there  are  in  this  pieo- 
three  strands,  which  indicates  really  that 
there  are  three  starting  points,  and  these 
adjustmonts  must  bo  effecti'd  «-ith  tlio  spiral 
chuok,  which,  having  a  wheel  of  96  teeth. 
must  be  divided  into  three  parts.  Tho  ivory 
having  been  turned  to  a  perfect  cylinder 
with  the  slide-rest,  remove  the  fixed  tool  and 
place  the  drilling  instrument  in  the  test  with 
aroimd-nosedriU.  The  wheels  used  to  product" 
the  twist  were— on  tliechuckl20,  on  theorbor 
3G  and  60,  and  on  tho  slide- rest  a  pinion  of  24. 
Being  long  and  slender,  it  is  not  one  of  the 
eaHiest  parts  to  do,  and  will  require  great 
care,  and  us  tho  maturlul  is  gradually  cut 
away  with  the  tool,  it  natmiilly  becomes 
more  auacoptiblc  to  vibration.  In  cutting 
spirals  in  ivory,  I  would  here  suggest  that 
it  is  always  better  to  let  each  and  every 
finishing  cut  end  in  tho  same  direction.  I 
have  heard  many  amateur  turners  argue 
that  there  is  no  grain  in  ivoi-y  to  matter; 
hut  this  is  a  great  mistake,  and  experi- 
ence would  soon  verify  the  fact  that 
there  is  a  greot  deal  to  contend  with  in  thin 
respect;  therefore,  if  tho  cuts  are  all 
finiflhed  in  the  same  direction,  it  will  save  a 
deal  of  trouble  in  finishing  off  the  work.  As 
stated ,  there  ore  three  differ'  'nt  outs  in  this  par- 
ticular stem,  but  as  thoy  all  terminate  differ- 
ently to  each  otherat  the  bottom,  to  finish  them 
it  must  take  three  consecutive  tools,  but  the 
round-nose  drill  will  do  for  all  to  clear  avray 
the  rough  material ;  this  done,  the  same 
drill  may  be  set  to  a  fine-cutting  edge,  and  . 
one  of  the  cuts  finished  out  with  it.  The 
nest,  it  will  be  seen,  although  perhaps  not 
very  distinctly,  from  the  nature  of  the  en- 
graving, is  cut  with  adrillof  the  same  shapO 
but  about  three-hundrcdtbs  larger,  and  the 
third  has  two  distinct  hollows  in  the 
bottom ;  but  here,  as  in  many  cases,  a  little 
deviation  from  the  illustration  will  not  much 
matter,  and  it  is  very  often  that,  having  a 
pattern  to  look  at,  the  turner  may  suggest 
an  improvement  in  his  own  mind ;  however, 
tiie  three  spirals  being  cut  and  finished  ot 
the  bottom,  it  may  be  seen  that  the  top  ot  each 
has  been  out  with  a  bead  tool.  To  do  this  the 
drill-stook  miiat  be  removed,  and  the  uni- 
versal cutting  frame  substituted,  in  which  i> 
i>ead  tool  the  desired  size  is  placed,  and  tho 
cutting- frame  must  be  then  set  to  an  angle 
to  correspond  as  near  as  possible  with  the 
pitch  of  the  screw,  or  twist  that  is  being 
turned.  I  think  I  have  mentioned  before 
that'in  aU  cases  I  prefer  to  use  tho  universal 
cutf«r  where  most  convenient,  but  some- 
times the  drill  is  of  great  assistance, 
especially  for  st*p  patterns  ;  when  all  the 
materia!  is  out  away  from  the  centre  of  such 
a  piece  of  work  as  this,  it  will  be,  as  I  say, 
sulijeot  to  much  vibration,  and  vrill,  in  some 
cases,  neccBsitafc  the  support  of  a  slender 
guide.  There  ore  several  kinds  of  this  in- 
strament ;  but  tho  one  which  is  of  moat  ser- 
vice is  that  which  is  fitted  to  the  front  of  the 
slide-rest,  and  in  order  to  better  explain  it  I 
give  an  engraving  of  the  same.  This,  then, 
being  fixed  to  the  rest,  travels  with  the  tool ; 
the  consequence  being  that  the  resistance  is 
equal  to  Ihe  prcMure  throughout  tho  whole 
distance  of  tho  work  so  traversed.  It  will  ba 
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obvious  (bat  Bomctiiing  of  tiiia  kind  is  abio- 
lutelf  needed  in  long  and  alender  work.  It 
inay  occur  to  muif  of  our  renders  that  the 
riudc  iKing  made  of  stoel  is  likdy  to  injurb 
Hio  work ;  but  it  does  not  if  the  oonrect 
ttmount  of  presEui-c  and  no  laoro  is  brought 
to  bear  on  it.  At  the  same  time,  there  is  no 
reason,  why  the  rubber  should  not'  bo  made 


hollows,  T<Aichav«r  are  bdng  oat,  may  ba 
bnnight  to  a  ootreot  termination.  So  far, 
then,  the  front  of  tha  frame  is  finidied,  and  it 
only  ramains  to  ornament  the  edffe,  and  all  is 
dona  connected  with  Uiis  spcounen.  13ia 
pattern  on  this  part  is  what  I  call  the  honay- 

oomb    pattern,    and    is  

foUowang  way.     Have 


original  memoir  by  the  student.  Followinjf 
a  good  KsampJe,  ISi.  Balfenr  has  bad  bu 
books  printedT in  two  tji)C«,thelarger  giTini; 
thn  matter  to  which  the  ntndent  uiny,  with 
advantage,  confine  bis  attimtion,  while  tho 
smaller  is  neci.  for  theoTetical  and 
Uie  oontmrersiBl  matter.  Both  volumes  are 
the  diiUstook  a  |  freely    illustrated    by  woodcuts,  from  the 


of  ivory  just  whore  it  bears  upon  the  work  ; 
but  if  properly  wsud  no  liami  will  (!omo  to 
tho  work. 

I  will  now  loavu  thu  spiriil  part,  for  iiuy- 
ono  trying  such  ii  thing  to  luivc  a  lit^o 
pnctico,  and  I  shoidd  strongly  rccomint^nd 
such  to  be  uj>oii  boxwood,  or  with  many 
failuTM  it  might  he  deemed  expensive.  On. 
tho  top  of  this  stitni  I  have  mudo  a  bull-ond- 
Hockct  joint,  so  that  the  photo  or  mirror, 
whichevfT  is  fitted  to  the  fnune,  may  be 
Traced  in  tlic  most  convenient  position. 
TTitli  tho  base  itnd  stoiu  finished  to  satisfnc  - 
fcion,  great  iirogrt'SS  may  be  sivid  to  have 
bouu  niodo,  nnd  it  brings  us  to  another  class 
of  work— viz. ,  that  of  uvol  turning,  and  as  tho 
framcmountcd  upon  this  is  uaimplospacimen, 
it  will  also  form  a  good  subject  for  this  class 
of  turning,  nud  a  gentle  reminder  of  what 
has  been  before  said  upon  the  same  subjoot. 
A  piece  of  ivory  cut  fiom  a  well-selected  hol- 
low will,  of  couine,  be  the  best,  and  this  glued 
to  a  sound  beechwoed  cbiick  with  a  metal 
back  may  be  faced  over,   and  the  recess  for 

Sicture  or  glass  turned  out.  When  done  so 
IT,  it  must  be  removed  from  the  chnck  and 
reversed  by  the  fitting  on  to  another,  where 
it  should  also  be  held  with  glue.  I  will  take 
the  opportunity  of  referring  to  the  fact  of 
the  necessity  of  not  moving  the  sliding  ring 
of  the  oval  chuck,  nod  to  prevent  this  I  now 
add  to  the  ricg  a  miiall  set-screw,  so  that  if 
it  is  necessary  to  remove  the  ring  for  any 
liui-pose,  by  fixing  one  of  tho  screws  the  ring 
may  always  be  placed  bock  in  its  original 
pUcc.  "When  I  .say  that  this  idea  was  sug- 
gested to  me  by  so  efficient  on  oxaatem 
tm-ncr  as  General  O.  C,  Clarke,  it  will  be 
sufficient  guoipitue    of  its    efficacy.    ^Oiis 

Cmt,  then,  being  well  looked  to,  there  will 
no  diffioulty  in  turning  the  second  chuolc 
to  fit  the  recess  tnmcd  in  the  ivory.  To 
proceed  with  the  turcing  and  ornamentation 
o  f  the  oval  frame :  the  first  thin  g  will  be  to  rough 
it  all  over,  and  determine  the  shape  of  the 
front  moulding,  which  for  this  is  a  simple 
ogee ;  the  pattern  was  cut  with  one  large 
drill  of  the  same  shape,  which  I 
made  for  the  purposti.  Thereore  98  cuts,  and 
although  there  is  a  difference  between  these 
at  the  two  axes,  it  is  not  very  noticeable 
in  a  pattern  of,ti^  natm«.  We  now  come  to 
the  beads  on  the  front  of  the  frame,  and 
these  are  what  we  call  compensated ;  that  is, 
all  the  same  relative  distance  apart.  This  I 
effected  with  thesegment  apparatos.  Then 
is  a  small  apparatus  called  the  "com- 
pensator" for  t^a  oval  chuck,  bnt  it  is  rathei 
an  expensive  tool,  and  I  think  I  can  explain 
how  to  eSbot  its  purposes  withont  its  aid. 
The  present  beads,  at  all  events,  ware  so 
done.  It  is  aimplT  to  set  th«  bead  tool  eaoh 
time  witii  the  aid  of  the  iegmaat  wlieel, 
and,  hy  m  little  aunfnl  taetasg,  the  beadt  or 


sharp,  olean  outting,  round-nose  drill ;  set 
division  at  98,  out  round  at  erery  hole ;  move 
the  slide-reet  two  whole  tunia  forwaad ; , 
adjust  the  index  pog'ona  hole  fonaaid,  and 
out  round  again ;  retnin  the  index  to  same 
hole  used  at  the  start ;  move  slide-rest  again 
two  whole  turns  forward,  and  so  on.  I 
have  a  massive  ivory  box  out  with  this 
pattern  which  is  most  eSeotive,  and  it  is  a 
most  simple  one  to  do.  It  involves  only  a 
considerable  amount  of  patience.  This 
forms  a  conclusion  to  the  frame,  and  it  only 
sins  to  mount  it  on  the  ball  of  the 
'ersal  joint.  This  I  did  by  fixing  a  cross 
piece  of  ivory  on  the  back  of  the  frame,  held 
to  its  place  by  two  small  screws.  The  whole 
of  the  back  is  covered  with  a  piece  of  white 
velvet.  The  stand,  as  finished,  makes  avery 
pretty  specimen,  and  is  as  useful  as  most 
things  produced  as  specimens  of  orna- 
mental turning. 


BETIEWS- 

A  Treatise  on  Compamlire  Emhfyology.  By 
FR.Ujas  U.  BALFOim,  M.A.,  F.R.S. 
London  :  Macmillut  and  Co. 

TH  K.  second  volume  of  Mr.  Balfour's 
treatise  on  embiyology  having  made 
its  appearance,  tho  work  ia  now  complete, 
and  as  the  first  attempt  to  deal  with  the 
whole  science  of  emtayology  in  one  con- 
nected treatise,  it  will  undoubtedly  find 
much  favour  amongst  students  of  thescience. 
Beyond  that  fact,  however,  are  the  sterling 
merits  of  the  work  itedf ,  for  in  its  pages  we 
find  the  resnlts  of  all  tho  valuable  researches 
and  observations  that  have  been  mode  by 
biolognsts  throngbout  the  driliaed  world, 
olass3ed,  dUseatcd,  and  arruioedin  s^st<! 
atic  order.  Tt  might  bo  urged  that  it  ia  i 
possible  to  write  a  complete  treatise 
embryology  at  the  present  time,  and  it  is 
not  unlikely  that  some,  perhaps  many,  of 
tho  views    put    forward    in    Mr.   Balfour' 

Eages,  may  require  modification  in  th 
ght  of  future  researches;  bnt  by  gathering 
together  scattered  obsorvatione,  theorioSi. 
and  facts,  from  papers,  &c,  which  are  too 
often  literally  "buried"  in  theTrsnsactioiis 
of  societies,  he  has  performed  a  labour  which 
will  receive,  as  it  deserves,  the  recognition 
of  the  sdentifio  world.  The  first  volume  ia 
limited  to  a  description  of  tho  Invertebrate, 
while  the  second  i^als  with  the  Vertehrata 
and  with  the  siwcial  liistorios  of  the  several 
organs.  At  the  end  of  each  chapter,  and 
where  advisable  at  the  end  of  each  section. 
•  list  is  printed  of  themore  important  papers 
referring  to  the  subject;  these  papers  are 
indicate  by  numbers  in  the  text,  and  a 
general  apgendix  at  the  end  of  each  volume 
faaJHtates  tho    work   of   teferenoe    to    the 


works  of  Agaasiz,  Qegcnbanr,  Huxley,  K0I- 
likar,  Lankeeter,  Turner,  and  others,  as  well 
Its  by  the  original  drawings  of  the  ftuthor, 
whose  work  will  become  the  recognised  text- 
book in  the  continental  schools,  as  well  se 
those  where  the  English   language  is 

AdolpU  Sirecktr's  Short  Text-hook  0/  OTgamo 
ChanUtry.     By    Db.  JoiLUiNEe    Wisu- 
CEBDfl ;  translated  by  W.  E.  Hodgkibsos 
and  A.  3.  Qr^ikxway.  London :  Eegan 
Paul. 
At  the  time  of  Streclrar's  sudden  death  in 
IBTl,  he  was  about  to  pr^are  the  sixth  edi- 
tion of  his  handbook  of  Organic  Chemistry 
-to  revise  and  remodel  entirely.   Dr.  Wisii- 
mus,  of  Wurzburg,  undertook  the  task, 
id  endeavoured,  so  for  as  the  advances  in 
_..'gama  chemistry  permitted  him,  to  follow 
tbe  lines  laid  down  by  the  author;  but  our 
knowledge  of  the  subject  has  advanoed  to 
n^ddlf  of  late  years,  that  the  hook  befoce 
us  might  be  described  as  based  npon  flie 
handbook    of    Streoker,    and    written  by 
Wialieenns,  bat  with  many  additions  by  the 
translatorfl  and  editors.     Tho  work  ii  so 
popnlar  in  Qermany  that  the  editors  wen 
justified  in  thinking  that  ui  Hnglish  tian^ 
Latioa  would  be  acoeptaUe,  and  it  will,  no 
doubt,  be  regarded  as  an  important  additson 
to  the  literatnze   of    o^fanio  ohemiatry  in 
the   Sn^ish   language.      Frof.  Wislioeniis 
doe»  not  adhere  to  one  method  of  writing 
fimnuln,  because,  as  he  says,  there  is  a 
danger,  in  adhering  to  one  system  dogmati- 
oally,  of  subetitutdng  a.  concrete  image  in 
place  of  an  idea  1  oonsequoutly,  tbroaghout 
iJie  work,  the  formula  of  one  and  the  same 
substance  may  be  found  differently  printed, 
aooording  to  the  natnre  of  tbe  context.    The 
translate*,  too,  in  the  oase  of  the  naphtha- 
lene oomponnds,  have  thought  it  advisable 
to    introduce   the    symbols    proposed    by 
Beverdin  and  Niilting  as  the  most  suitable 
piovisionU  notation,    ^e  work  will  un- 
questionably become  a  favomite  textbook 
with  stodenta  of  organio  chemistry. 
An  Elementary   Treatiie  on  Eltctrieii!/.     By 
J.     Ci^E&K    Maxwbi.1,,    Sf.A.,    F.B.B.,- 
edited     by    WiixiAU     Oaksett,    1C.A. 
Oxford:     Clarendon     Press.      London: 
Henry  Frowde, 
Studbnts  of  electricity    will   welcome  the 

Siblication  of  the  late  lamented  Frof. 
lerk  Maxwell's  "Elementary  Treatise," 
even  though  it  has  been  finished  by  other 
hands,  and  is  necessarily  incomplete  to  a 
certain  extent.  The  author  had  written  the 
greater  portion  of  the  work  seven  years  ago, 
and  bad  used  it  in  his  lectores  at  theCoiren- 
dish  laboratory;  but  during  (he  lasttiues 
or.  bur  yean  of.  his  life  more  imptntifa 
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Uxmra  grew  upon  him  to  Buoh  an  eztont 
that  he  wm  muhla  to  finiah  it,  Blthongh 
he  had  commenced  the  praf  ooe,  in  whioh  ne 
'T'plMnf  that  the  book  now  before  ub 
WH  ditEeront  to  his  larger  treatiH  on 
"Eleotaidtr  and  Magnetiam,"  which  ap- 
pealed to  readera  familiar  with  the  higher 
mathematical  methods.  He  also  explains 
that  he  had  become  coavincod  of  the  supe- 
riority ot  methods  akin  to  those  ot  Paraday, 
and  therefore  he  adopted  them,  in  the 
endeavour  to  present,  as  compactly  as 
possible,  those  phenomena  which  appear  to 
throw  light  on  the  theory  of  electricity. 
Ugtortunately,  Frof.  Maxwsll  died  before 
he  had  finiahed  hit  elementn;  treatise,  and 
to  oonplete  the  wotk,  the  editor  haa  adopted 
a  suggestion  to   aliUse  certain  artiolea  in 

"Elootnoi^  Had  Magnetism,"  some  of 
which,  in  faot,  are  reprinted  in  aooordance 
with  direotions  contemed  in  the  author's 
VS.  Br.  aerk  Alaxwell  was,  it  will  be 
remembered.  Professor  of  Expenioental 
Physics  in  Cambridge  University,  and  an 
honorary  fellow  of  Tnnity  Coliege ;  it  was  a 
gracefui  act,  therefore,  for  the  delegates  of 
the  Clarendon  Press,  to  select  his  work 
for  issne  in  their  series,  aa  it  stamns  it  with 
Qteir  approval.  For  clearness  of  exposition 
withoat  rednndaat  TerUage,  this  elementary 
*-"^-'  ia  espeawQsrlo'be  onnmended,  as  it 

*"" iwtth  wAadi  the  author 

n  in  the  acoapted  theories 
is  hia  readen  against  such  ezpres- 
■iona  as  the  "  eteotrio  fluid  " ;  but  those  who 
expect,  fromirhat  has  been  said  above,  to 
find  it  "free  from  fbrmnlm,"  will  be  disap- 
pointed. As  the  Professor  said,  however, 
they  can  omit  those  pages  in  their  first 
reading  of  the  book ;  but  it  would  be  ad- 
visable to  learn  sufficient  of  mathematics  to 
conquer  them  on  the  second  reading. 
Tramways,  thrir  ('uiutnfliim  and  ^'orking. 
By  D,  K.  Clahk,  MJust.C.E.  London  r 
Crosby  Lodkwood  and  Co. 
This  ia  a  "  snpplemcmtary  volume,"  ren- 
deiad  moewary  By  the  progress  made  in 
taamway  oonatrnotiim  during  recent  years, 
and  nlMM  especial^  to  the   emidoyment 

* "-— 'slpowai  and  the  improTement 

"  ^  «.-«-"i-fla.  The  flirt  part, 
six  ohapters,  deals 
with  oort  and  tacpendituze  of  tramways  in 
Oa  United  Xingdoia.  Part  II.  treats  of  the 
oiHftniotion  oftramwaja;  and  partlll.  ia 
oooiflad  with  desoriptions  of  the  maohanical 
powaaa  Utberto  employed.  The  book  is 
neelyillaatrated  with  wood-blocks,  showing 
diflnent  motions  of  modem  ndls  and 
"  ways,"  and  different  types  of  locomotives 
and  ateiuncars — mostiv  nhose,  however,  whioh 
an  beat  known.  There  is  a  oha^ter  on 
Franco's  flreleas  locomotive,  but  in  that 
devoted  to  compressed  air-motors,  we  miss 
a  notice  of  tee  Scott-Monarieff  engine, 
which  many  think  is  the  best  of  its  kind. 
In  his  general  oonolusiona  iHx.  Clark 
saya,  "  that  hoiae-power  will  evmitually  be 
ai^eneded  by  meehaiiioal  power  on  tram- 
ways  ia  a  fon^one  oonclusion,"  and  he  ex- 
pnMai  tbs  opbuon  that  steam  ought  to 
ha^tha  lead  it  has  taken,  aolong  as  power 

■b3  tlisn  voaaot,  staam.  Eleetro-motive 
pomt  he  ffiimisses  with  the  brief  note  that 
AAaa  been  employed  in  Berlin  and  Paris 
&e  froati^aaoe  is  .a  piotnre  of  a  Krauss 
locomotive  and  Imperial  oar  as  used  in 
Berlin.  Bo  far  as  the  constrootion  of  tram- 
ways ia  concerned  the  book  appears  to 
deserve  its  title,  but  the  remarks  on  motive 
power  oan  scarcely  be  d  escribed  ax  an 
"  exhaustive  analysia  of  the  various  modes 


man" 


W«  have  also  received  Kmiiomy,  by  James 
Piatt  (Simpkin,  Manhall  and  Co.).  one  of 
Qte  anthor's  readable  handbooks  on  matters 
of  imiTanal  interest.  The  book  is  obviously 
b^vnd  our  sphere,  but  we  may  say  that  Ur. 
Flatt  haa  aoiind  ideas  of  political  economy, 


and  that  this,  his  latest  work,  is,  like  the 

others  in  the  series,'  worth  reading. Tht 

Sedtnce  of  BiiiUing,  by  £.  W.  Taan  (Look, 
wood  and  Co.),  is  the  second  edition,  revised 
and  enlarged,  of  a  textbook  long  familiar 
to  all  architects  and  arohiteotnral  studenbi, 
and  moat  useful  for  those  who  intend  to 
enter  the  teohnological  classes  of  the  Git; 

and    Quilils     of      London. Wiiiiders    vj 

EkctTkUy,  by  Ascow  B.  HorE  (Gall  and 
Ingha],  is  a  readable  book,  suitable  foi 
aahools.  The  author  inlonttsuami  page  ll'J 
that ' '.  electricity  is  prepared  to  do  the  work 
of  steam  as  well  aa  of  gas  " — provided,  we 
suppose,  soma  other  aooroe  of  power  ii 
avulable.  TS.K  tolls  us  that  it  is  laid  thure 
is  power  enough  in  the  F^la  of  Niagara  tc 
li^ht  up  a  whole  continent,  end  yet  spells 
Sir  "William  Thomson's  name  ifaaorreetly, 
We  have  haard  the  statement  tatore,  and 
appreciate  it  at  its  trae  value.  The  book 
may  be  anltable  for  school  reading,  as  we 
have  said,  for  it  is  no  worse  than  many 
others;  but  itwonldbeimprovedif  sentences 
calculated  to   impart  erroneous  ideas  were 

eliminated. fur  Culont'al  Empirt,  by  E. 

ACTOM  (Oassell,  Petter,  Qalpin,  and  Co.],  i& 
a  book  that  may  be  read  with  advantage  by 

intending  emigiantaito  the  Ooloniea. 

Toyi  artdToyinaking,  by  Jab,  Lukin,  B.A. 
(L.  Upcott  Qill],  ia  the  second  part  of  a 
work  which  will  have  an  abiding  interest 
for  young  ntechanics,  especially  those 
who  have  an  ambition  to  make  a 
model     steam-engine,     the    most     useless 

and   disappointing    of   to^. Mrcha-nical 

Indiutriea  Extpiained,  by  AXEX.  WATT  (W. 
and  A.  E.  Joknatoo),  will  he  naeful  as  a 
sohool -reader,  aa  it  gives  a  fairly  aoonrat« 
idea  of  how  tliiiiga  are  made,  and  imparts 
knowledge  while  the  pupil  is  leeniing 

read. TaUa  of  Qurintitatim  Anatmit,  s 

ranged  by  H.  0.  Kadak,  K.A.,  F.C. 
(Clarendon  Preaa%  mn  really  a  jiricU 
analytical  work,  whiehlhe  ehomical  atndent 
will  know  how  to  appreoiate.  They  are  i 
quarto  form,  printed  only,  on  one  aide,  s 
^at  students  con  add  ntrtes  on  the  blank 
page  presumably — an  arrangement  which 
adds  greatly  to  the  e^>en9e  without  oommen- 
Burate  advantage.  'The  tables  are,  however, 
very  useful,  and  the  Clarendon  Press  might 
issne  them  In  oheaper  form  for  the  beiwfit 
of  chemioal  stndents. 


ahalqaks. 
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others,  tl 

view  dBtiweaaauort 
amalgaaalim  u  aasoolated  with  an  atBoiption 
of  heat,  as  in  the  idntlon  e(  a  salt  or  in  dilntioD 
of  asohillen;  the  lutbn  ia  aupporied  by  the  fact 
that  ma»y>ma]gwn»  are  formea  wilba  itooag  de- 
velopmaatof  beat.  A  aoatribuUontotheeebjeot 
has  besa  lat^  made  by  Herren  Men  and 
Wcith,  in  Iks  Barhn  Chemioal  Sooiaty.  Theaa 
chemista  have  iuvaatlgatad  whether,  with  regnlai 
heating,  ainnlgnmj  part  with  their  merourjr  — 
Uuuoasly  or  in  distinct  gradations. 

The  experiments  oonaisted  in  placing  the 
amalgam  \a.  a  poieelain  dish  witMna  gloss  tabe, 
oontraoted  below,  and  encloaed  in  a  second  tube, 
having  abolbat  ita  lower  end.  This  bulb  of  the 
ontcr  tabe  contained  the  BubataBce  of  tha  vapour 
bath  (xolphur,  mercury,  or  diphen^Umine)  ■  To 
goard  the  amalgun  from  air,  a  lively  oorrent  of 
an  iodiffacent  gas  was  passed  through  the  interior 
tabe  while  the  ciperiment  lasted.  The  aroaU 
gama  uaed,  whioh  were  always  directly  pco' 
ducod  by  known  methods,  contained  on  an 
average,  60  to  80  per  cent,  of  maruury.  This 
heating  was  coutinuod,  wherever  poBHible,  until 
after  several  hourd  no  decresae  of  weight  (or 
hardly  any]  woa  pcroeptibU.  There  were  ex- 
amined gold,  ailver,  copper,  load,  tin,  bismuth, 
zinc,  oadminm,  sodium  and  pntaseium  amalgaios. 
The  leaolta  for  the  Qrst  eight  are  very  briefly 
oommnnioated ,  thouo  for  the  Iset  two,  whoae 
aasfoxldability  required  ■peolalpreoaationB,  more 
fully.    In  the  case  of  these  alkali  amalgams,  the 


anthers  elao  sought  to  determine  the  melting 
pointa,  but,  for  oertain  reasons,  very  aoonrate  w- 
anlta  were  not  reaebed.  In  general,  the  melting 
points  of  the  amalgams  rise  at  first  ver}-  [luiukly 
with  tha  propoition  of  alkali -metal,  tben 
gradually  fall.  It  was  thus  obi^erved,  that  when 
mercury  is  heated  under  piraflin  to  230",  and 
then  some  sodinmia  added  in  pcrtions,  tbs  whole 
mass  solidifies  with  *  to  a  per  cent,  ot  Kiidiuta; 
but  with  further  addition  of  some  percentages 
the  maes  fuses  completely. 

Tha  rasnlts  of  their  investigation  are  summed 
up  by  the  authors  as  follows : — A  survey  of  the 
rusolts  described  shows,  fora  icries  of  amalgams,, 
that  even  with  moderate  heating  they  do  not 
fumiah  determinate  compounds. 

The  amalgams  of  gold,  silver,  oopper,  bismuth. 
lead,  tin,  lino,  and  oadmlum  lose  their  mercury 
entirely,  or  nearly  so,  oven  at  or  under  the  boil- 
ing temperatnn  of  meroory.  Where  no  nurcury 
remained,  the  oanae  ia  to  be  aought  rather  in  a 
"ieehft"^i**^  exelnaion,  thaa  in  a  ohenuoal  action. 


biUty  of  amaisams,  together  with  the  fact  that, 
in  sgneMdngtfie  ao-oaUad  mercury  solntloDB  of 
metals,  these  latter  do  not  remain  behind,  but 
certain  mereury  compounds,  the  viev  acquirea 
the  greatest  probat^ty,  that  at  least  very 
many  amalgams  may  be,  indeed,  molecular  com- 
binatioDB,  but  in  fixed  rclationa. 

Most  pronounced  does  chemism  appear  to  be 
in  the  amalgams  of  potassium  and  sodium.  They 
lose  Uieir  meroury  extremely  alowly,  «        --->-- 


boiling-point  of    sulphur. 


a  at [he 
a  gae 
...  highly  favour- 
able to  removal  ef  saere  mixed  substances. 
The  remarkable  lalrttona,  too,  as  regards  tho 
melting-point,  SMsa  to  ^eak  for  the  presence 
of  true  chemical  coMpoande.  Pt(Aably  thexa 
amalgams,  at  a  comparatively  low,  aa  wul  as  at 
a  high  temperature,  co&siat  of  diflerent  com- 
pounds, uoDe  of  whudi,  however,  have  a  dnrablc 


of  amalgam  ;  perhaps  also  by  beating 
considerably  above  tho  boiling  tempBratuii-  of 
merouiy. 


SOKE  AUE2ICAK  LATHE  CHTTCES- 

AM0HO3T  the  lathe  accessories  invented  by 
Anarkaat  «e  the  iagsniouH  and  lueful 
Aaaka  someof  whiobare  slu>wnintheHunexpd 
iUuatratlODs.  Figs.  1 , 2,  and  3  give  a  front  riew 
and  sectional  details  of  Westcott'snew  combina- 
tion ohuck  with  three  or  four  jaws,  made  in 
BJzes  from  four  to  thirty-six  inches  by  the 
Oneida  Bteom  Engine  end  Foundry  Company. 
This  device  is  oloimedbyitsiaventor  bo  oontuin 
aU  the  good  poiats  of  the  great vaiiety  of  chuclie 
with  which  maohioiats  are  fsmfiiar,  while  it  is 
at  once  ^ple,  abvos',  utd  readily  adaptable  to 
the  vBiyiog  wants  of  the  general  turner.  The 
improvonent  consists  in  not  only  mahini;  the 
jaws  nvereible,  by  which  anangt-ment  the  smnll 
sized  chnoks  ea&  be  need  with  fadllty  in  holding 
screws,  ftpee  and  drills,  but  also  in  making  them 
act  indapMdttitly  of  each  other  when  required, 
as  well  ■■  to  aot  conoentrioally  and  almnlta- 
neoiuly.  lids  ehnck,  is,  therefore,  enabled  to 
seiie  and  hold  firmly,  round,  oral,  oblong  or 
scoentric  shapes,  as  well  as  to  hoLl  work  i'.i  an 
eooontrio  position. 

Theillustratianaareself-explaiiatoiy.  Fisr.  I 
shows  one  of  the  jaws  reversed ;  Fig.  '1  :s  a 
vertical  seotiimin  a  lino  with  lathe  ipindle,  and 
Fig.  3  is  a  plan  view  of  one  of  the  jaws  levered 
Bhowing  end  of  eerew,  and  the  box  C.  A  in 
Fig.  2,  is  a  jaw  not  reversed,  which  slides  in  .i 
groove,  inanother  sliding  piece  or  block,  asrotic'n 
of  the  groove  being  showninFig.  3.  Theblock 
C  has  at  its  bank  a  spiral  screw-plate  engnzid 
by  an  annular  ring  D  with  a  ooirospoiidTng 
spiral  tlircud.  This  annular  ring  B  ii<  held  to 
iU  place  by  a  nut  £,  working  on  tbe  bosd  F  of 
the  face-plate.  It  is  clear  Chat  all  tbs  ivorkiug 
parts  are  wuU  protected  from  dirt,  ai^J  tho  re- 
versibility of  the  jaws  enables  the  Tiorkmau  ti' 
ohuok  a  large  piece  of  work,  or  to  hold  !<ccurcly 
the  largest  or  smallest  drills  and  rcnmurs.  The 
jaws  are  reversed  by  running  thsm  out  with  tbe 
screws  B,  by  which  their  relative  distmees  ore 
regulated.    To  get  the  full  capacity,  the  b^xc-- 


,  M9ii0B  jCBWjiiJTto  ju0  i?t)iafitf..fl#iBiJ!S8f>Qii)jtfi^iftg'., . 


ua  thu  out  to  fie  Btopi  V  nrin;  a  aoroll 
vmuih;  thenwitliftkerwTenalitlieiftwaareriui 
out  orar  the  bozea  or  blook  0.  TUi  gma  b  double 
mppoit,  mi  from  two  to  MT«n  inobei  Urger 
working  capftoitj  Hhvx  dlametn,  »eoariiag  to 
the  size  of  ohook.  Elg.  4,  lUottntei  a  drtU 
□huak  popularly  known  M  tha  "Little  Giant," 


■maltert  liio  up  to  halt  tn  iaeb,  knd  Mng' 
oheapei  tlian  the  mote  oom^cKtod  aRMiBMBent 
it  a  teTOQiits  with  man;.  Pigs.  6  anil  7  llliu- 
tnte  Onihman's  kay  oi  geared  ohnok  irilh  time 
plnlona  all  working  in  tha  Kama  rack  and  101011. 
This  ohnok  holda  any  artiola  not  largai  than 
itaelf,  and  the  impTovemeats  olaimad  an  that 


01  "Aome"  chock  for  drills  np  to  jths.  ¥ig, 
10,  ihowa  a  ICone  twi«t  drDl  irltli  taper  ahani, 
iraldh  fit*  Into  lockete  the  largtr  emu  ot  whioli 
are  left  blank,  to  be  fitted  to  the  mfJiitH*  ot 
lathe ;  by  tha  n«e  of  the  aooketa  all  flttti^  of 
drills  is  (aved,  U  a  No.  I  aooket  for  instanoeftti 
drilla  np  to  19-32.    Fig.  11,  ibowe  Horton'i 


i-j' 


thongh  ltd  proper  name  i>  the  "  OnMda."    The 

BCTewmDving thejawsie ont  of  tha  centre,  so 
the  hole  is  not  cbstniotod,  and  a  rod  can  bo  eaa 
through  tho  ohnck,  if  desired.  It  is  poBitivo  in 
action,  self- centreing,  and  as  its  popular  name 
iinplioj  Tsrypoirerlul  in  grip.  Fig.  5,  i«  the 
"  1876"  drUl  ohuck  which  bold*  driUa  from  the 


one  of  the  pinions  .    . 

the  key ;  ehoald  one  of  them 
not  disabled  while  a  new  pinion  is  being  pro- 
oared  ;  while,  by  using  two  keys  a  tighter  grip 
oan  bo  taken  without  straining  the   working 

Cts.    Fig.  8  ig  a  Hortoa  inside  jaw  ohuek 
nfiUn;  machines,  and  Fig.  9,  is  "  the  Bom,'' 


perspectiTa  with  the  detsib 
separately.  When  the  rack  is  taken  oat  tbe 
deTice  becomea  an  independent  jaw  ewct 
Tbja  ehnok  is  made  in  bizbs  up  to  36  1b.|  kda 
larger  for  railway  carriage  wheelf,  to.  Tot 
illnrtratigna  wo  haTo  giv»n  represent  ofilya  »* 
ot  the  best  kn<]irn  Araerioan  chnoka  for  whic'' 
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Meaflps.  Chnrohai,  of  Wilson -street,  Pinsbuir, 
are  the  solo  uenta,  aa  they  are  also  for  the 
2{arae  twi*t  driUa,  whioh  have  GtidIt  estftbliahad 
their  reputation  in  ever;  workshop  in  the 
country. 


IMPROVEMENTS  OF  FATTBE'S 

SEcosDAay  battery- 

SOME  further  unpTovemeaU  in  aacondary 
batterie*  hava  been  reoenlly  patented  by 
H.  Faure,  the  chief  feature  oE  whioh  is  the 
motliodofiupportlaethe  "  compositiou  "agtuiist 
the  Bnifaco  of  the  elemoat.  The  platos  of  lead, 
the  "elements,"  nie  eorered  vith  a  laji 
poroiu  or  spongy  maCaUio,  mutter  oonnatii:, 
cittor  red  lead  or  other  oxidii«  of  lead,  or  oxides 
of  tfn,  ax  wOMaganeae,  or  of  antimony,  or  with 
any  metallio  salt  oapable  of  prodooinir  the  efiect 
dceired.  In  order  to  maintiUn  the  Bubatanat 
compoaitioD  against  tlie  gurfooca  ixt  the  pUlo; 


^„___  tsB  porous  or  permeahla sheet  occOTering 
Of.  i^y  naterial  not  liable  to  be  injoiioosly 
■  IT>«ti«l  b/  the  action  of  the  battery  is  applied 
oter  tta  mbttance  or  composition  and  eocnred 
to  the  jdata  oc  element  by  riveting,  stitching, 
CCTnanting,  onvelopin?,  or  by  the  infcnjositiou 
tietween  the  pistes  of  open  work  maCciiul.  This 
pcroua  or  permeable  covering  may  oonsist  of 
felt,  cloth,  asbestos,  paper,  cardboard,  ganze, 
or  <Joth  made  with  lead  or  other  wice,  or  anr 
other  dniilar  porous  or  pormeablo  material. 

When  thin  flat  lead  plates  ace  used,  they  may 
be  supported  by  employing  supports  of  wood, 
ebonite,  or  other  similar  iTT.permeablo  matorial, 
to  which  the  ptatea  are  attached  and  which  also 
•erre  to  form  impermeable  colls  for  containing 
the  liijnid,  as  shown  in  tho  illastratiao. 

In  tliu  case,  very  thin  plates  may  be  used, 
sad  ana  dda  only  is  coated  with  red  letd,  or 
othac  eompositioD,  the  other  dde  bein^  applied 
to  tta  putitiom  of  the  battery,  thus  ^tAinins 


e  attached 


d  ripdity. 

if  partition  by  screws,  or  ieaa-nveu,  ana 

JA^pMftton  is  hold  up  to  the  surface  of  thc 

Bj^maBiuof  a  porousorpenDeablecareriDg. 

"--"-reilluatpatesseieral  methods  of  so- 


■mdog  tbo  red-lead  or  other  compositioi 
Mdtjon;  but  the  fact  is,  itmaybeaccomplistica 
Ul nutny ways.  ThesimpleBtisprobablytoinclase 
the  coated  plate  iu  flaimel,  and  stiton  it  ri^bt 
through;  plates  thus  prepared,  may  he  rolled 
up,  or  used  flat  as  desired ;  but  if  rolled  np, 
dtatanoe  pieces  of  rabber,  or  other  aeid-proof 
aubatanoe,  should  be  inserted  in  order  to  keep 
the  plates  apart,  and  to  allow  of  the  escape  of 
the  gaMS.  In  the  illustration,  the  partitionsof 
>rood  are  ahown  separated  by  pivccd  of  rubber 
at  top  and  bottom,  and,  as  will  bo  understood, 
knj  deaiied  number  con  be  plac«d  in  a  fnune 
Bnd  clmmped  togpether,  forming  ft  Beriee  of 
Hpankt«,  and  impemeable  oelli. 


ASTRONOUICAL    NOTES    FOR 

SECEMSEE,  1881. 

The  Sun. 


1 

Souths. 

At  Oreeuwioh  Mean  Noon. 

■s 

1 

jSij   iDedi- 

(3|-a     stiuth" 

Sidereal 
Time. 

f 

IG 
■11 
■2G 
31 

h.  m.  s.  a.m 
11  19  21-12  „ 
1151  2li--H  „ 
11  53  30'40„ 
lljli  u-ni  „ 
1158  2014  „ 

(J    0  r.U  08f" 

0    :i  ib-io  , 

h.  m.  »,  .   ,     . 
10  SI  17  Zl  53  U 

16  G3     t  22  33  37 
IT  1*  6723    2  6B 

17  37    4  23  20  66 
17  5y  1C23  27'13 
IB  21  3R,23  21  41 
IS  13  3723     4  18 

h.m.    s. 

16  41  So'22 

17  1  38-00 
17  21  20-7B 

17  41     3-08 

18  0  46-37 
18  20  29  10 
IS  40  ll-M 

At  4  p  m.  on  December  2lBt  the  Son  is  said 
tachuicaUy to  enter  Oapricomus, and  Winter!.'. 
BUppoeed  to  commence.     At  this  instant  he  will 
renUy  be  situated  at  apoint  some  2^"  S.S.W.  of 
/•  Ss^ttarii.     December  22Dd  ie  the  shortest 
day  ialiondun,  the  Sun  only  remuiningTh.  44m. 
above   the   horizon,   and,  of  course,   IGh.  IGm. 
below  it.    From  tho  20th  to  tho  23rd  is  an  ex- 
collont  time  for  finding  the  Meridian  by  means 
of  equal  altitudes. 
Spots,  facutn,  and  other  indications  of  activity 
mtinue  to  uppear  on  tho  Sun's  diec. 
The  method  of   finding   the   Sidereal  Time  at 
Mean  Noon  fur   any  other   station  than  (iroen- 
wich  will  be  found  on  p.  388  of  Vol.  XXXII. 
The  Soon 
FnU  at  5h.   13  Om.  p.m.  on  the  5th,  and 
■8  her  Last  Quarter  at  8h.   4-7m.    on  the 
nlglitof  the  13tb.     She  will  be  Nov  at  6b.  Tm. 
on  the   iJlst,  and  enter  her  First  Qaarter 
..  41-6m.  p.m.  on  the '27th. 


5th,  aU  the  more  IntereatlngphaMeot  which  will 
he  risible,  although  the  first  contact  with  the 
Earth'a  Shadow  takes  place  before  the  Moon 
riees.  At  the  time  of  maximum  obscuration  the 
magnitude  of  the  Eolipse  will  be  0-973,  her  dia- 
meter being  takea  as  1. 

IstconUotwith Penumbra, Deo.  6  2  IB-OG.M.T. 
let  contnct  with  Shadow        ,,      3  27-U      ,, 
Middle  of  tho  Eclipse  ,,      o    8-3      „ 

Last  contact  with  Shadow     ,,      <i  4'J-O      ,, 
Last  con  lac  t  with  Penumbra  ,,       f    0-G      ,, 

The  tirst  oentactwith  the  shadow  takes  place 
at  Gl°  from  theNorth  Point  of  the  Mood's  Limb 
towards  the  east.  The  last  contact  G3°  from 
the  same  point  towards  tho  west — in  each  case  as 
seen  with  the  nakedeye.  The  Moon  will  rise  at 
Greenwich  at  Sh.  fiOm.  p.m. 
Kercory 

Is  a  Morning  Star  daring  the  entire  month. 
From  his  great  south  deolination  he  is  as  badly 
placed  for  the  observer  a*  ho  possibly  oan  be. 
His  as^ilar  diam<fter,  which  is  only  5'7"  on  De- 
cember 1st,  dimininhea  to  4-G'  by  the  3Ut. 


31 


Bight 

Ascension. 

h. 

m. 

ir. 

43-8 

IG 

14-1 

17 

10-0 

17 
18 

63-0 
27-8 

10-3 


al-2  „ 


The  Moon  will  be  in  oonjuuction  with  Saturn 
at  Midnight  on  Deoamber  3nd ;  with  Jupiter  at 
8  p  m.  on  tho  3td  ;  with  Mars  at  2  a.m.  on  the 
8th  ;  with  Venus  at  the  samo  hour  on  the  2Uth  ; 
and  latf  r  atnoon  on  that  day  with  Mercury.  She 
will  be  in  conjunution  for  tho  aeoond  time  this 
month  with  Sutum  at  4  a.m.  ou  tho  30th,  and 
with  Jupiter  at  10  o'clock  tho  same  night. 

There  will  be  an 

Eallpae  of  the  Moon 
during  thu  evenleg  and  early  night  of  December 


24   *7-y 


h.  m. 
'    10  34-1  a 
'   10  42-4 


I  11  47-C 


The  path  indicated  by  the  ubove  Ephamaris 
commences  in  Libra,  and  passes  through  Scorpio 
aod  the  extreme  south  of  Opliiuohus  into 
Sagittarins.  At  10  p.m.  on  December  8  Mer- 
cury will  he  ill  conjunction  with  S'  Soorpii,  and 
only  6'  aonth  of  that  star.  This  ia  the  only  con- 
spicuous one,  though,  to  whioh  he  will  appmaoh. 

Is  also  a  Montiog  Star,  and  is  no  better  placed 
for  tho  observer  than  Mercury,  whose  track 
through  the  sky  rhe  tociniugly  follows  pretty 
cloBcly.  She  is  now  very  iitarly  circular,  and 
her  angular  dinmeter  dimiuisbe^  Kluwly  from 
lO'G'at  the  beginning  of  thu  raooth  to  10"  at 
the  end  of  it.  ^_ 


Declination 
South. 

Souths. 

h.    m. 

IB     H-7 

10  29-5  ».; 

18     H3 

10  35  1     „ 

10    io-O 

10  41  2     „ 

21      2-9 

10  47-7    , 

iZ      4-7 

:  10  54-7    , 

Z2    fiO-2 

11     2-0    , 

23      18-3 

'   11     9-G    , 

OoaoItaUona  of  (and  near  ■pproaohaa  to)  Tlxed  Star*  by  the  Moon. 


3  |54  Arietia 
6   53Tauri 
a  'B.A.C.  1373 
5  ,(  Tauri 
9    1  Cancri 
0  IAi  Cancri 

0  A'  Canori 

1  -ui  XiQonis 

1  !14  Sextantis 

2  ;!9  Sextantis 

3  !B.A.C.  372G 
2   SSLeouis 

5   B.A.C.  4201 

5  J  Virginia 

6  K  Pisiuum 
0  9  Fisoium 
0  u*  ArietJs 
0  p'  Arictis 
0   54  Arietia 


+fi  13 
1  55 

110  37  p.m. 
12  30  „ 
1  56  a.m. 

6  47     „ 

7  38  p.m. 
tS  10    „ 

S  30     „ 


N. 
Bright. 
fl.e.W. 

Bright. 
S.8.W. 

Bright. 
Bright. 
B.S^V. 
Bright. 
Bright. 
Bright. 
Bright. 
Dark 


7  25  p. 
3  40  a,m. 


Ill 


Dark    '  249 

Dark    j  220 

Dark  2G2 

Dark  259 

Bright.  326 

Bright.  '  286 

Bright.  I  326 


t  Near  approaches.     *  But  apparently  bright.     I  Stars  bolow  the  horizon. 


XNGLISH  MBOHAinO  AND  VOSU)  07  BOISNOEi  Ho.  870. 


u  enlj  MkohM  a  put  of  tha 
■riiu  and  O^oEfam  H«  omk- 
iWMiBow.  Um  vorda  imd  afaora  to  dmnibe  tho 
m:1i  of  Ifavcarr  might  b*  well  appliad  to  ben. 
^bCL  like thMrlBiiet.'wUl be inocinjnaotliw with 
-■'■  *«T|<i.  •Ed  at  tb«  ■■  ■  ■        - 

^^  p-A.  on  tLf  lOtli. 


rell  KppliM  to  nen. 
I  in  ocm]  naotioii  with 
distsDoe  from  it,  >• 


Ii  now  liaible  all  night  Icn^,  and  IiiBfifa7>red 
due u a UDi^ouooaomeoIiutliaa^.  Hecomei 
into  appomtitm  to  tbo  Sun  at  a  ajn.  on  the  27lh, 
IkaaTerjgnat  aanfa  declinationi  and  u  adtnir- 
aUf  MtiiMed  tor  obtcrtwtioa.  Hia  aagiilar 
diauMtt  ^nciea^nf  feim  IT'l'ittheb^iDning 
of  Dn^ilwr  to  lS-4-  b}-  tha  middla  of  the 
■MBth),  thmgli  bj-  no  meant  appMaehmg'  that 
of  Ibo  msnorable  oppontiDn  of  IBTT,  will  jet  be 
■affidentlj' ^i«at  toenabte  the  detail  on  hiaenr- 
face  to  be  well  teea  br  tha  aid  of  mffieleni  talo- 
•oraM  power,  vhila  hia  gnat  maridiin  altihide 

«  of  tlM  boidaen.  Hia  gibbodtf ,  bat  alightW 

n-i 1-  ?-  Ji- .•-   -^uahga  towards 

inblj'  <dn>uUr. 


|iat1idblra  eagJT  in  tha 

the  cod  (rf  It,  a^  b»  bi 


=  5 


Bight       Dedinaiioii  | 
mnwxi.       ITonh.      < 


6     3*-5     26     37-: 


Kaf  itin  be  **eD  duriBg  the  woddng  honn 
c  f  the  night,   ?  D  s«  giTe  a  fhort  EphemBriii  of 


li  exeoQantlr  placed  for  the  obierrer  doling 
the  whole  ot  the  woaking  houia  of  the  night. 
Hii  -f g-if  ''"""'t*  decreaeea  fnun  *6'i'  on 
DeoenfacvUt  u  42-1''  on  tba  31sL  His  con- 
(iderabla  north  declination  afltoida  focdlitiu  for 

raperfiaal  dstaila. 


T-S 

^Bjg^ 

Decimation 
Nonh. 

Sootha. 

h.   m. 

^ 

h.   m. 

1 

3      01 

IG 

17-1 

10    22  8  p.m. 

f. 

a     4-2 

16 

8-B 

II 

S      21 

Ki 

1-G 

»    30-2    „ 

i'. 

2      0-3 

55-4 

fl     17-8    „ 

lA 

50-5 

S    Sfl-8    „ 

lA 

46-3 

3    3S-8    „ 

1    S'.-8 

15 

44-7 

8    is-a    „ 

Tw.  A^m  an;  indicated  bj-  the  abon 
fl^'.MMrii*,  thracurh  which  Jupiter  retrogtadea 
■t'.ir.a^r  iMijm^fa,  lie*  in  the  void  part  of  tho 
u*~-»  V.  '.U  S.  tj  \V.  of  4  and  }  Atietis. 

■atnvB 
Xj  nr;r  aMwi/  u  wl-U  ptaci.-l  Si  Japlter  for 
.<'i.jfffyA  vintj-ra'-^jn,  b«ing,  like  htm,  aboTe 
i.-  »>w'-'.aw  -i'Vnaif  '.ha  whole  of  tlia  working 
.•A">  -4  liM  «..irt.'..  Tha  MJith  decllnatton  of 
inin^n  M^/tif!.  uf.  v>  ifrmx.  a*  that  ot  Jnpitar, 
-     ^-t:    i^nmii^VAf.        liin    magul^r    diumalcr 

''■^<«Mkw  «4H4a«  ^ptmtpiaiy  ttua  ir  at  tha 
-vS'MMwr  4^ 'C«MWL  Ur  for  J  7-2 '  at  tlw  and  of  it. 


Joptter'a  BateUitaa, 


III  oo  D ;  6 


P.K, 

2-3 

VS 

?S 

ii 

.? 

24 

a4, 

74 

IW 

■M 

VO 

9,fi 

TH 

?!' 

J!U 

tfl 

,10 

nu 

.10 

» 

no 

.'-^ 

HE 

ai 

ni 

fti 

i.. 

31 

'■" 

ai 

SI 

EoEolipae;  Oo  OoooltatioiL :  Tr  Transit  of  SatelUCe 
B  Beappeaianoe ;  I  Ingreas  ;  E  Egreu.  The  priutiiig 
itaTiaibility  is  rendered  donbtfnl,  either  bj  thebrigbtr-" 
to  thehoruon. 


Transit  of  Shadow ;  O  IMaapp 
of  a,  phenomenon  in  ilaiitM  in^ci 
twilight  or  bj  Japitar'a  p' 


Saturn. 

It 

Sight 
Awenaion. 

Declination. 

North. 

Bonths. 

h.    m. 

h.  m. 

2    21-0 

e  3; 

3     I9-S 

11     12-B 

9  le 

2    tS-9 

11       B-1 

s  se 

II      6-1 

8  36 

21 

2     17-4 

11       4-1 

8  16 

2fl 

2     16-8 

U       2-9 

7  se 

)    „ 

31 

3     18-5 

11       2-7 

7  36-1     „ 

Bo  that  the  planet  travels  through  a  short 
relrogTBd«  arc  is  Aries. 

fVlU  be  In  quadrature  nith  the  Sun  at  8  s.m. 
on  the  10th.  Sontliintr,  however,  as  he  does 
then  abont  0  a.m.,  we  tixaU  defer  our  EphcmorU 
of  him  ondl  next  jear,  when  be  will  come  into 
a  more  f  aTonrable  position  for  the  observer. 
Neptune. 

ContiiinoB  in  a  favonzable  situsUou  for  tbo 
poBxessor  of  adequate  telosoopic  paver,  aa  he 
will  be  found  to  Uie  east  and  north  of  the  planet 


Souths. 


8     26'G 
8      6-5 


Henoe    Neptaae    oontinuas    to    approach    a 
Aiietla. 

ShootliiK  Stars 
Am Ims  plentlfnl  in  Deoember  than  durmg 


be  parti  oulsrlf  kept  on  the  night«  fron 
to  the  13th  tnclneiTO,  and  again  ontt 

2it!i. 

Oreeitwloh     BEean    Time    of      Boat 

Sixteen  of  the  Prtnoipal  Fiaud  8 

the  nlffht  of  Deoembaz  lat,  1B8I. 

Star  Soatl 

h.  m. 

6  16  64 


F^S.  •;.    •. 

. .    6   8  i: 

Uarkab 

..      6  16  61 

Piedum 

. .     6  .^0  6; 

..    7  19  i: 

aCassiopeiie    .. 

..     7  50  51 

nAiietia 

..     9  17    * 

xOeti 

..   10  13  3i 

aFBTsa 

..   10  32  It 

y'Bridani 

..11    8  U 

Aldebaran 

..    11  46  « 

Dapella 

. .    12  24    1 

fsL-.    ::    : 

1  Columbm 

. .   12  24  « 

..    12  13  Ji 

. .   12  51  2; 

The  Method  of  findiag  the  Oreenwi 
Time  of  Southing  of  (dther  of  the  Sti 
abovQ  List  fur  siij'  other  night  in  Deof 
also  that  of  dot^rmiiiing  the  instant  of  1 
Transit  at  anv  other  station,  will  be  loi 
390  of  Tol.  XXXII.  The  rules  thv 
bonCTGT,  are  not  rigidly  accurate  wbta 
to  Polaris  or  any  other  dose  ciraani{pi 
although  they  ore  sufflcieatly  so  for  all 
purposes. 


THE  GREAT  COMET  07  U 

rfIHE  follomng  is  the  snbataace  of  a  Ii 
I  Prof.  R.  S.  BoU,  Aatnmomw  t 
fi^and,  delivared  hofore  the  Dublin  Ttna 
Chriatian  Asiocialion  : — In  his  dpeniiu  IM 
lecturer  referred  to  on  obeerrattnu  wUd  1 
made  nnrding  the  title  be  had  nran  to  kii 
nDdjusbfled  the  title  ot  "  emt"  asapsB 


in  prapoTtion.     He  "-""riit  Udi  < 
iuBtitfuim  in  oalliu  it^wt  *'Qni 


Wot,  m,  iwl. 


wsaasKwmmuno  utD'wnnaDtai'mamiZ:  ib.i 


m 


SI.    He  than  pioeMcltdta  gi*a  m ^ 

atteohm  wgardrng  th»  ■dTirt  of  tt<  bmH.  Ib« 
MtUoQ  as 'to  who  wai  th«  diaooranr  of  Um  oa«Mt 
M  not  jet  ntitfMtotUj  Mttled,  and  ha  did 
ink   It  would  erar  Im  aattlad.    An  Am«ti 


Mapapen,  aiidwhan  the 
■t  annuatt  this  gan" 
IMtan  daily  fmm ; 


__  to  the  penon  who  wonld  flnt  diaooTar  . 
mat,  in  eider  to  euoouiaga  Ilia  itaAj  of  thaae 
jwww'aiia.  Mi.  Swift,  an  A  merioaa  ifrooower, 
■aorend  «  comat,  and  laoiiTad  foi  fail  diaaoTen 

ofSUlhlaU.    Newa  ot  tbia  appealed  io -" 

'miappaa 
lonanaTann 
who  elaimad  to  be  the 

_i  damaadtng  that  the 

lU  doIlBM  ahould  be  aaiit  to  tham  by  letnzB  of  peat. 
MM  of  theae  gentlemaa  ware  nsUr  iotitlad  to  the 
iae.  The  fact  wai,  thiieomatwaaMabr  *>*■(&] 
•uaandjiaople,  and  pnfaapa,  he  ihoold  aaj,  by 
rani  Builioua  ef  peopla,  loug  before  it  waa  Tiaible 
tba  Boitheni  hamiaabaM.  Tli«  flnt  gaDtlamau 
10  ditaoraied  it  waa,  so  far  aa  had  bean  m> 
rtained,  *  Mi.  Tebbutt,  in  Naw  South  Walaa, 
iiO  was  in  tha  habit  ol  loc^iDg  at'  the  wsatam  iky 
sh  evening,  this  bmng  the  nut  in  which  the 
>uta  ganaially  anpeued.  Two  oi  three  daya 
•«iitwu  obaerrea  by  Di.Gouldin  the  AiiientiBti 
VBblie  in  Sonth  America.  Seeing  that  the  oonet 
'  oomug  northwards,  and  that  it  wwild  be 
flbla  in  £nnpe  aooo,  he  wrote  to  hii  friends  in 
taope  tellinft  thamof  ita  appraaoh.  Attar  poat> 
E  hia  latteia  he  fonnd  on  doeer  inspection  that 
■  comet  was  tlavalUng  so  fast  that  it  would 
bah  Euiopa  long  before  oi*  letteis  coold  airiTs, 
d  acBmduiBW  ho  lesarted  to  the  teltgraph.  Hia 
arts  in  this  diraction  proved  veiy  uufortunate. 

endeaTODriiig  to  keep  the  nuesage  wilhio  a 
-lain  limit,  he  suco«edcil  iu  impartuig  to  it  luoh 

air  of  mvilerf  o)  to  complstely  moddle  llie 
■KiaphdaAaOBhiHOirnuda.  Ths  meaaafre  l«t 
Bhiiis  in  its  traaamiuioo,  and  by  the  tima  it  waa 
imwta  hira  tlio  lecipients  kneir  nothing  moia 
■a  that  there  was  somathisg  coming  from  some- 
■eie,  but  what  it  waa  thsy  uiuld  not  gness.  So 
;  aa  he  (Proteasor  Boll)  knew,  than  was  only  one 
*— "-'a  who  took  any  neat  interaat  i-.  the  etndy 
lomy— he  refeitedto  the  Emperor  of  Bfasil. 


■a  in  this  country  leceiTad  the  first  eomet  in< 
DBBition  of  tha  appeaianee  of  the  comet  from  tha 
Uuomei  at  Bnzil.  Hia  Majesty,  on  making: 
■  diicoTery— mon  laviih  of  hia  money  than  Dr. 
Hid — waa  eaabled  to  imd  a  olesicr  nuaaaga,  wbiab 
H  at  once  comprehended  by  theastronomeia  heie. 
M.  Ball  heie  RaTB  an  aceotut  of  the  "  "  ' 
-   -    ?,-  -  -    _  _ 


A  desciiption  of  the  code  will  be  f  omii 
..)BgaDg2,  Ko.  S67.]     Besides  this  gnat  comet 
■V  had  Tiaits  from  teTsral  ninoi  ones  this  year, 
■big  in  all  live  or  six.    They  had  also  bean 
aUed  to  liow  the  wondaiful  sight  of  two  kige 
■tts,   whicL  were  quite  brilliaot  at  '" 
*.    They  should  rfliuembartliatlookii 
Uaaoope  they  could  not 
■f  Tieiton  to  the  Duusi 
ppointad  by  their  not  being  able  to' 


D  solid  mass,    nay  wovU  he 

. nw  aaeeadTsly  tmj  the  ecnn'- 

ponent  parts  of  it  wsie.  Thay  ware  almost  p«r^ 
natly  tnnapannt,  and  in  their  posaaga  between  tb6 
awth  and  the  itaia  they  in  no  way  doodad  tham, 
bnt  aran  if  a  hnndiad  milaa  of  eomet  tnattai  inter- 
Twied  thay  wonU  eee  the  stais  behind  just  as  wall 
oe  if  tha  mattv  ware  not  thaiau  Conaideilng  thi> 
UghtiMi|htofaoaBiet,It.waaneadle«atofear  the 
leaolt  of  a  eoUkioa  between  the  eaith  and  any  of 
ttisie  bodies.    Ha  beat  aotwer  to  any  feai  whlob 

3[ht  be  entertained  on  this  anbject  was,  that  not 
y  waa  there  eonstant  daniter  of  a  ooHision,  bat 
it  idtsn  h^psmed,  and  nothing  was  genoally 
known  about  it.  Tha  hst  of  theee  ooUisions 
oeoarrad  on  a  Snadsy  in  June,  IBfll,  uid  a  ROod 
many  people  had  suiriTcd  it.  In  that  nar  thme 
waa  a  gnat  comat,  and  the  earth  aotnaOy  poaed 
through  its  tail.  It  was  a  whisk  of  the  tail  that 
the  earth  froL  Had  they  passed  thiongh  the  dense 
part  he  did  not  know  w^t  might  hare  happened, 
but  he  did  not  think  (here  would  be  anything  to 
feai,  even  hod  thay  been  strack  by  the  cloust  and 
meet  brilliant  put  of  it.  On  tho  day  he  had 
mentioned  the  occutcence  had  been  noticed  by  two 
01  three  who  had  ne  knowledge  of  the  oolliaion, 
bnt  simply  noticed  that  thero  was  a  peonliar  hna  or 
oolOQl  m  the  iky,  and  Mi.  Lowe,  a  well  known 
aoientlfla  contilbutoi,  asid  that  although  it  was 
dnli^httharo  was  a  coiions  sort  of  glu;a  which, 
had  It  been  rranlng,  he  would  have  oalled  on 
aurora  borealii.  It  was  thought  that  possibly  that 
gtaie  might  hare  been  connected  with  the  ciisum- 
~  ince  that  they  wero  actually  at  the  time  imbedded 
the  tail  of  the  comet. 


COLOUa-BUSDHESS-VI.' 

3y   B.   Baimaiisu^    CuTCB,    FJt.0.8. 

{Cattliidcd  fnm  page  227). 


ihonid  t)e   takot   by  the  governing 
waya,  if  neceaaoiy  nndai  lompulliou 
(ram  the  LeglaUtute,  to  eecute  the  ttafHc  of  Iheii 


0  requite 

>boula  be 


oking  thi 


bodiea  of  .  , 

Leglalatute,  to  eecute  the  ttafHc  .  . 

-_-, }  lines  againit  the  tiilu  which  coloui- 

blindneas  aeamB  in  the  long-tun  cettuin  to  entail. 
Conlidetlug  the  extent  and  ohatoctar  of  these 
tilln,  and  the  inadequacy  of  any  other  defence 
uainst  thsm,  I  think  it  is  not  loo  Dinch  to 
t&t  the  colour-blind,  for  the  future,  sboul 
abaolutsly  aiolnded  ftoin  railway  or  Qavol  atnpioy- 
nis  abioluta  nnmbcr  of  parsoDe  nftected 
Bi  proviaiou  woold,  no  doubt,  be  Isrve ;  but 

uiBrn  IB  no  teal   haidship  ^.  

cent,  of  the  mole  population  from  duties  which  ;  (iimiihed 

they  aro  not  qualified  to  fulfil.    The  aubjoet  ia  one  ' 

ke  Hune    which  might  with  gteat  advantage  be  token  up  by 
thiough    ^0    Amalgamated    Engineers   and   othsi    tjade 

_. .n^.fiu  «-^  better  still,  by  school  boards,  with  a 

..    . .)  early  teatlng  of  the  colour  viaic-  *' 
Dhildren  and  of  candidates  tor  at)pr«nticeship, 


Mmpany  or  by  the  candidate  wonld  be  a  matter  of 

Hm  mode  of  saaminaiion  which  1  would 
svgeot,  aa  falling  within  tha  capacilT  of  Hia 
oflotn  of  thsoompanies  themeelvH,  would  bevenr 
simple.  I  would  let  them  csll  upon  each  eanu- 
datenpidlyto  sort  into  two  henjjs  twelve  skeins 
of  wool,  six  of  which  should  bo  red  and  ttx  fteen, 
both  in  grodatioiia  of  colour,  and  to  throw  M  the 
red  into  one  heap  and  all  tho  giacn  into  the  othn. 
Any  noimal-Bighted  penon  would  aoeomplith  this 
imtiDgTCry  qnlokly,  and  with  absalnta'aoaeand 
aariainty:  ana  any  oondidatawbo  did  thfa  ihonld 
be  aanadsad  as  having  pasasd  in  eoloar.  Any 
candidate  irilo  rapidly  made  a  wrong  leleolMn 
ihoold  be  tejeotad  without  heiitalion.  Any 
candidate  who  lorted  his  wools  slowly,  and  as  a 
lasnlt  of  oaieful  comparison,  wonld  at  least  have 
dafacliva  nolour-iense,  and  ahaold  bi  nfened  to 
experts  to  decide  opoa  his  exact  condition.  He 
would  probably  belong  to  the  class  of  the  iDccm- 
pletaly  colour-blind :  wboia  condition  ia  each  that 

..,. '-'itanguiih  lad  from  green  in  certain  eir- 

and  at  abort  distsacee,  bnt  not  Dnder 
.  _  »nees,  nor  at  all  distances.  It  wonhi 
than  be  tha  duty  ot  the  expert  to  prononnee  upon 
the  degree  of  the  defeat,  ud  it  wonld  ba  tha  duty 
of  tha  railway  anthoritusto  decide  whather  that 
degree  amounted  to  a  diaqnallfloation  in  the  comee 
of  the  paiticulaT  man ;  due  regard  biinK  hod  to  hit 
capodtiaa  in  othai  rsapecta,  oi  to  hia  clsinis,  from 
post  aerrice  or  other  causes,  npon  the  ooniidsra- 
tion  of  bis  einployeia. 

The  vinbility  of  an  object  dependa  upon  the  siM 
of  tha  sniface  within  tha  eye  which  is  covered  by 
its  image ;  and  thia  again  upon  ths  two  alamants 
ot  aiie  and  diatauce,  which  govain  the  dimensions 
ot  what  is  known  as  the  visoal  angle.  Ths  lelult 
ot  this  is  that  we  take  objects  ot  known  magni- 
known  diatancca,  and  determine 
viaion  by  dividing  the  diatance  at 
which  any  auch  object  ia  tecogoiie  J  by  the  distEuico 

which  it  ought  to  bo  recogiiiied.    In  the  aims 

Ly,  wa  can  expraaa  tho  degteos  of  inconj]ilete 
colour-bliodneaa  by  the  distance  at  which  a  f>iv(a 
red  light,  or  a  given  grem  light,  would  bo  racog- 
Diaed  ;  and,  when  we  havo  amved  at  the  normal 
itaodoid,  we  can  eiprsaa  all  tlint  falls  ahoit  of  it 
by  a  traction.  Thus,  il  a  normal  eye  would  recog- 
□iBs  the  character  of  a  given  li^bt  at  a  thouiond 
yards,  and  an  incompletely  enlour-blind  perioo 
could  not  recognise  it  until  ho  had  approached 


five  hundrad  yaida,  tha  latter  would  hsv 

only  half  acuteuett  of  oolout-iight  a)  compared 

with    the  former.     An    in^euioua    appoiatui  for 

determining  ttiis  point  is  m  uae  on  tho  Belgian 

Stale  railways.  In  principle  it  reaemblea  the  lamps 

—    ot  Ptofesaot  Dondars  and  ot  Ht.  Nettleihip,  but  it 

and  I  differs  from  them  in  detaila.  The  aperture  through 

per    which  tha  light  is  transmitted  is  coveted  by  a  diac 


full 


Oomplste  view  ot  the  comet  to  use  an  opara- 
^  aa  by  iiii>uib  ot  this  little  instrnmant  thay 
■X  sweep  the  heavens.  Of  conrae  it  thsy  wanted 
■«>k  nt  certain  points  of  tha  comet  they  should 
tfas  teleecope.  In  giving  aome  detaila  of  ths 
%  comet,  ths  lectnici  a^d  the  &rat  qnestiDn  to 
khed  was  "Wiathis  comat  aver  leaD  before  f" 
nqnently  happened  that  cometa  appeared  mora 

<aiee.  There  wa*  nothing  more  diiScolt  than 
rfcablish  the  paraonil  indentity  of  thaas  bodiea. 
■^dd  only  be  established  in  one  way.  lluy 
•  alwaya  changing,  to  that  it  wonld  be  im- 
Lldo  to  distingniah  them  by  sppeoranoe.  The 
poMibls  way  they  hod  ot  aacortaining  the 
Kay  of  the  comet  was  bv  means  ot  the  path  in 
4  tha  comat  moved,  ft  was  an  aaoertaiuad 
Vwt  no  two  comets  erer  moTcd  in  the  aame 
•«  The  tectum  next  refeired  to  the  habit 
*&  pnvallad  ot  asaoeiating  taila  with  all  cometa. 

Iwly  had  lo  for  forgotten  the  isapect  doe  to 
^BMny  aa  to  petulnntly  remark  that  it  waa  like 
Max  cat— It  had  no  taiL  Snake's  comet,  though 
^am  no  tail,  was  one  ot  the  most  Interesting  of 


tioni  for  which  they  ate  unfit,  bsfote  they  _..  . 
ipent  time  in  prepanng  tor  them.  Failing  thia,  a 
■trict  Bxomlnatiou  shonld  certainly  be  instituted 
l>y  all  railway  comDanisa,  and  no  man  should 
permitted  to  enter  Uiair  lerriea,  in  any  position  „ 
which  colonr-vinon  waa  or  might  be  required  from 
Idm,  iinlii  the  leanltt  of  toe  examination  ware 
entirely  satiataotory. 

It  is  strongly  bald  by  the  majority  ot  ophthalmic 
sntgeoni  that  every  loeh  examination  ihould  be 
Mmdootad  by  trained  sxparts ,'  and  in  tha  Unitsd 
States,  wheie  this  opinion  has  alieatdy  f  oimd  legis- 
lative azpressiaD,  it  Is  certain  tliat  paaaengen 
Hoold  not  consider  their  lafe^  adequately  pro- 
rided  for,  and  that  engine-difvait  and  others 
would  not  submit  to  be  condemned,  bv  any  Tsdict 
lave  that  ot  a  trained  sdeoliflo  obsarvsr, 
'.horooghly  conversant  with  the  wluda  range  of 
the  phenomena  which  he  waa  called  npon  v>  in- 
restigate.  in  thia  eoontry,  at  the  preaant  Urns, 
pablic  opinion  is  hardly  prepazed  to  iniiat  npon 


_i  bodies.  This  comet  moved 
inineveryflveyearB.  Ononeocoi 
como   op  quite  true  '     " 


The 


_.  .     having 

Menuy,  and  it  was  delayed  in 

From  this  they  had  obtained  a  result 

— *  ■■mportaacB.    It  was   the  duty  of 

put  eveiy  one  of  the   heavenly 

i^sinn  ua  weinbiog  scalsBj  ondto  give  their 

.  ■  Thay   had  not    prevroosly   known  the 

of  this  comet,  bnt  by  this  occnrtance  thoy 

that  tU  eomet  had  been  kept  bock  by  the 

■Bi  of  the  planet,  and  by  this  meona  they  aa- 

fitatd  the  exact  weight  <rf  the  mmet  itaalf .    A 

Hiarity  of  tiis  comets  was,  that  they  "  fotmed 

ki  mint  be  termed  on  Island  group  "  in  con- 

*tlo&e  widely  Bcattaredmjtiadaot  stars.    The 


infiuence  upon  railway  companies,  il  Is  singularly 
leeblo.  I  wonld  venture  to  auggest.  aa  a  oom- 
ptomise  between  what  ia  theoretically  desirable 
tnd  what  ia  practically  sapable  of  enfonemcnt, 
that  tho  preliminary  examination  of  all  oandidatei 
lor  employment  ihonld  be  left  in  the  hauda  ot  the 
Dtdinary  officsn  ot  the  companies,  acting  under 
ecienti&:  instiuotion,  and  that  donutftU  casei 
eboald  be  letarred  to  experts.  It  would  be  very 
easy  for  the  oompanies  to  arrange  with  experts  to 
uxamina  the  caaea  leteired  to  thorn  at  soma  itatsd 
fee,  and  then  to  say  to  candidatei  for  employment, 
<rhaae  caaea  wete  reported  aa  doubtful,  that  they 
TDust  obtain  certificates  from  the  appointed  sxpeit 
l^tore  they  could  be  conaidered  iligible  for  employ- 
ment.   Whether  the  fee  should   be  paid  by  the 


liefoie  the  Budc'ty  uf  Arts, 


ea  of  Omtot ! 


calltrd  I 
phragm,"  that  u,  a  contrivancu  by  which  the  aiae 
of  the  opening  may  be  regularly  increased  or 
diminished  by  the  action  uf  a  lever,  tho  ciroularity 
ot  its  outline  being  all  the  while  maintniacd. 
Behind  this  variable  aperture  is  another  disc  csriy- 
Ing  coloured  glosses.  The  person  to  be  examined 
is  placed  five  metres  from  the  instrument;  and  a 
disc  ot  coloured  light  ia  shown  to  him  of  such 
biightneas  and  magnitude  as  n  lignnl  lamp,  iu 
clear  weather,  would  preasnt  at  700  metres.  Ha  is 
not  permitted  to  uae  any  colour-nomea,  but  is 
directed,  as  aoon  as  he  aeea  a  danger  signal,  to  call 
ont  "atop,"  and  as  soon  aa  he  aeea  a  farwoid 
ilgDol  to  call  out  "rl^ht."  If  he  makia  no 
reaponae  when  the  light  la  flnt  eipoaed,  the  lever 
la  moved  in  inch  a  way  as  to  enlarge  the  luminous 
apaning  at  the  rate  In  which  an  aotoal  signal  limtp 
wenld  appear  to  be  enlarged  to  a  driver  approacb- 
ing  it  at  thirty  milea  an  hour  ;  and,  as  soon  aa  the 
man  calls  ont  anything,  either  rightly  or  wrongly, 
the  size  ot  the  aperture  ia  read  aS,  and  the  exa- 
mination continued  ae  long  as  may  be  required. 
In  thia  way  tho  expert  becomea  able  to  sar  that 
the  candidate,  instead  of  distingniabing  tha  lights 
It  TOO  metres,  confuaea  them  until  they  coma 
within,  say,   100  metres,  and  it  is  then  tor  the 


itboriliea  of  the  line  to  determine  whether  thia 
degree  of  coloui-aight  ia  lutQcient  far  tha  duties 
abont  which  the  man  wonld  be  emplojred.  To 
some  extent,  of  course,  tha  queation  ot  Uia  auHi- 
idency  or  inauSiciency  ot  incomplete  colour-viiiou 
il  a  qaestioD  of  tho  efRciency  of  brakes,  and  the 
lies  efficient  are  tha  brakes  with  which  any  train 
s  provided,  the  more  important  it  becomes  that  the 
ilriver  should  be  able  to  recognise  colour  signals  at 
the  normal  distance. 

The  Nautical  Qepirtment  of  the  Board  of 
Tiade,  now  tor  the  lost  three  years,  has  insisted 
upon  an  examination  in  colour  as  a  preliminary 
to  tbe  professional  examination  tor  condidatea  for 
masters  or  matee'  certiScatcs,  and  there  can  bo  no 
ilaobt  that  great  credit  ia  due  to  this  department 
of  tbe  Ooveromvnt  for  ita  prompt  recognition  of 
the  roqnirementa  of  the  public  aofe^  in  this 
Fsspect.  According  to  an  offldul  return,  only  'Id 
candidates  were  found  t«  ^   4.%a^i»&^  *ri««a.- 


XKQUBU  mOHAinO  AMP  WOBLD  Of  I 


>■     <<l     IWll     n-IKllUlWI       lllthfiT    ■ 

'>  Ml  .>!  lui'lliiR  Ui*  tukmliiaU'n 

•' ■•lliHi  (if    B    IwRi    numlmr    ' 


).r  H.fi 


t<  is  i-<>nilrii'l«|  iti  th*  f'.l'lriwitiif  DiuiiMr.  Tne 
niaiiiiimr  i<  liirniRhn.l  with  th-.rly  euda.  ol  vbi-± 
ltv»  Hn>  w)iit-,  Hvi  black,  tlT«  bloft,  fir*  r^ri.  ±t« 
gntmi.  Mill  llvi  jiBllriW,  thn  enlr.za  r.^ic^  tJ 
Hlnntlnl.  Mliulllin^  tti«  car-Js,  lie  wiIvItiti  s'.r 
inMi,  D'lw  uHiUior,  and.  rtditalj  *Lr,v:c;  i:  ^^  ^^ 
raniliilatii,  wik*  wha^  caloii;  ;:  u.  O.r^.:  c^ica 
am  aRmjilfi'l  ai  qvL-l-miM  ■.(  qomc*  (r.I-.ir-iiK;- . 
aiiil  tlia  txaminA*.^  -r.  >  '.urin-i  J-;?--i'J  ;t  pw.^ 
of  C'Jniirnd  !i:U*i.   .'.•M  3p   ' 


manttrjntthacaH  of  a  port-offlsa  dwk  In  FniMla, 
•h'.  WM  £otina  to  ba  EonKanthr  wiMff  with  Ida 

I  iee/i'intu  about  thi  atampa.  Bnt  at  lautli  |it  wu 
iJucjireieil  that  b«  wu  colooi- blind,  udoonld  n« 
di^ingnUh  rad  IroM  gnm  itampt,  to  tbU  he  wai 

I  parpetoall^  in  citoc  abent  hi*  cha^ai  for  thoM 
wuch  ha  uaned  to  purchaHn.  A  Tolnma  might 
t«  wnttca  about  the  poaibla  auataket  ot  ths  ooloa- 
V.  .J    1..  :.  ^onij  ^^t   matariallj  admiiH  □ 


blici  [wnnu  reialorca  each  othef, 

'.t  '.It  fa&tlemu  who  wait  to  m ,„_„  .„ 

w-y,li  t'lT  hii  wile,  and  meeceded  by  Uia  lumiiuMit; 
-.1  -amjilc,  ai  long  ai  only  the  bundle  of  red  wool 
TU  I.r'.:;^:tohim  taielectfrom.  AtLutatim 
zn^t  vheiL  a  C''!'3UT-blind  ihopmui  bronght  biin 


i."-.irl   • 


nMi  tbroa^-.'-.'i;  *-:; 

UMm'-MCQaa'.^f'.:  — 

with  th«  m:  :i  --ti 


tmvM  iUofbattoB.  Bi-uial  OT^ili  attm 
bothnnawBtaUunpUaed  inthaitjnUi| 
nitn,  ungonita,  bMW,  nad  mica.  Ttt  mm 
rdatfon  ^  h^  good.  Each  BiitUfi« 
ainglB  nnnL  bnt  the  tiro  now  matualnmaiiri 
Moh  other  a>  In  the  ealdte;  framirbiiuS 

ilii Ti  in    Hml     ifiiiti  . '"  T'liVrrriiiiaiM 

as  to  bring  both  axes  of  borax  on  lh<  Knn,  t^ 
obIj  be  diitinguUhed  ^_}^K^"^^ 


1,  prBciiaIr  a 


lo^Shi 


ttiaae  ipiralB  1 

interterencea  of  the   t 
through  the  qntrli  w. 


B  ^»i^f    4:^  w^ua. 


.__  qnarti  plate  one  of  oppoiitarottlNDiatb 
tioii  of  the  ipnla  wai  reTeraed.  Frof.  miat> 
licb'a  eiparimeiit  was  then  rqiMM  wU  H 
additional  method  of  ankljaia.  Hii  tm  i|H 
baing  flrat  ihown,  arranged  pafaSfMt,p^ 
dnaJI;  approached  ai  the  crjatal  nai  bMifil 
at  the  nnl-aiitl  xtage  the^  eiacUjr  NMmliU  ta 
at  tbe  calcite,  after  which  thtj  dmr  ««l  i|ib 
hDrizantallf.  Ths  point  waa  that  all  tfam^K 
jiieaerred  the  daullr  apiral,  and  cciald  oitf  til 
EinglaoDS  b;  taking  Beparntfll;  on«  of  tha  ml 
n  bi-axlal.  Thai  wB  hod  the  ocalai  illolbrii 
Boaght  of  the  predaa  relation  piei'luted  ljTr» 
iiet'atheoiT  between  the  uiea,  and  tliit  iiiii.iBl 
did  contain  within  [I*  axis  element)  opaUeof  taf 
iiado  Tidble  ol  both  azea  in  the  bi-aiuL 

But  we  had  hers  also  ihe  rea>DuoltbgL  _ 
spiral  foond  by  Mr.  Airy  ("  Camb.  Tr.,"  mil 
.luarlz   itietf,  aa  .before  obaeired.     It  eai  ^ 
mat  the  quarti  oryital,  owTug  '     '"      -'---=' 
Iiropertioa,  wa«  able  to  fhr-w  ii    _..,    ^      .  _ 
'{  CODTM  were  doQble.     It  waa  shawnthitlj 
became  aa  numerooi  avid  defined  na  in  th>  dUi 
by  incieaiing  the  convergence.     But  that 
crndal  teat  of  thia  view  of  the  caee.    U  il 
well  taanded,  we  could  bring  Iha  tvo  N,  ._ 
jiropertiea  of    our  qnartz  into  ccmbioitioa  A 
lioia'ly,  ai    it  were,  aince    many  lluidi 
timilu'  propectiaaaf  rntarypolaiiiation. 
of  such  fluid  of  Buf&oiflot  length  woold.  I 
repreeant  the  anal  propertiea  of  the  [iBira.»i 
:i  caLtite  the  other  propertiea,  an<I  the  twnia^ 
lo  give  timilar  apirala  ;  in  fact,  a  CDtaau  olH 
rotary  fluid  of  adequate  leoKtli  ought  rneta^ 
to  replace  the  quartz  in  all  the  foregoing  a^ 
menta.    Privately  it  waa  eiay  to  prove  tht 
of  thia;  but  it  waa  leaa   eaay  to  projert  o 
dgurea   through  a.  column  of    fluid   at  cul 
length.     By  employing  a  column  of  oil  of ! 
iOO  millimetrei  in  length,  it  waa,  howeT(t,i_- 
...  .  .  ,  ,  with  oryatalaof  calcita,  topaj;,  and  nitre,  thilW 

lauluie  case  m  which     ,„  the  cow.     Finally,  it   waa  demonrtniti  1(1 
co™a«d.    ThiBwaR    .aroular  di«!  of  chilled  kU«.  and  by  an  u« 
^T   i*   bviatifiil  eipenment  ot    ^j^f^  g,  ^j^.  ^jj^  ^jg,  Norremtets,  ui  * 

.- _.  . .   „       jEiji  qu^i  o(  mloa-eims  after  Reutch,  thil *; 

pheaomeoa,  like  otheni,  held  good  threi^ 
artificial  Butwtitatea  tor  natural  ciyatila.  Ia» 
sliuion,  Mr.  Wright  remarked  that  thtaem* 
menta  did  not  pretend  to  add  to  the  ^Kifdm 
subject;  theit  whole  iulereat  UvintheaaJM 
itlualralion  they  afforded  ot  the  ttutb  at 
dnaiona  iong  ago  worked  out  by  the 

goniua  of  Freaoel.     " "" 

were  new,  and  the 
ixouee  their  being 
■"■    flgare*  were  projot 
letar 


iii^-;.;:  OPTICAL    FIGUKES   IK    CRYSTALS- 
T  tks  opening  mtetiDg  tor  the  aaaaion  of  the 
'■"'--  PtTiical   Society   on   Nov.    12th, 
sr    la  thg  chair,  Mr.  Lewia  Wrigbt 
■■  ija.    S3mfl    Spirals  obaervable  in 
i=iti:i{  the  Relation  of  their  Optic 


aingle  axis  of  a 

i:  any  bruahei  at  all. 
r  jecling  calcite  and  a 
iijh:  be  hastily  con- 
:ij  ot  the  cilate  le- 


;-f  the  matter  bj 
ihipfd  intj  deSnite 
ii  ;i*CT"  :t  i--=-li  refraotion  in  cryitals. 
.  --«:  I'^-t-j.;  the  eoncepiion  of  three 
=<i  w-.-^^  ti.i  cryial  in  thr«e  recLmgular 
:=j.  li  all  tjme  w<re  equal,  the  crj^tai 
i;(l':U  nfri:::::.:  i!  twi  ony  were  equal. 
r-w  a  KZf.-i  .*;=;  axil  ot  no  double  refiac- 
^2*  iiTW— 'a  :f  ts^  t^:^,  rcoud  which  tht 
=B*  w*e-*j'ii:;  if  a'.l  three  were  unequal. 


thamy,  th 
eterthatr 


. rr.-^ kcryatal 

jic:Cf,  lai  ih-ir*ij  Ji.MttBg  the  reape^tiva  elaa- 
'3M  iv  :iie  ::=«:3al  expauiim.  Gradually  *'" 
-,-»M.»f9r.-*:i*i.-?:'nthe "' -'  ' 


!•»  v'*.'-'f  •■''■■:■•  =^ ■'■'*•  '»■'" "' *;™.t  ^^.'.r'  T'-l 

^*^VI'lV.^!'."'l;"V.l.'•^•«l■^^•»>^'•^^^ 

...„..,.,. -h..^^..^..at.  vvt  Nvu .tlw.-.wi.jtCsl. 

(...I    niiiL'li    i.;i.iinitfl.»    1^1  I.-  tut  Jmuiaw!      I'r. 


.i..^a.lii  ......l..l.«-^  Uil.vul.ld,'.'ii1.i  mjmal 


,.  ,.f  ,h.>ii>(.'4l    tu>l>.    »l 

I    (..    h.  .Iiio    '■•  ••••l-' 

h.vl   .'11   IhK  >»)M^'> 


a  dintetion  atright 

hectt  MBid  be  CO  clearer 
taKicatin;  experiment  of 
.■■.?.-.uija»  ;i  i:x*a<i't  thMiy :  but  it  atili 
t«i  iaaiKJie  n  Mck  i-mhtr  iliuitiation  ot  thia 
-— T>^  I*-*'  A»  ax^of  tbe  Bui- axial eiyrta! 
Vfia-:?   r«»a.  «  to.'- "■^-  •— "    ■- 

.  Aaa  If.-o^- s»«p 


eapabia  of  being 
>flvj«  jr,-  ■jwe***^* ;  »cd  one  axii  of  a 
■>. .  vv*:  >»«  >»  invth««t  the  pnneipal  one,  Kid 
■i*  -itr  tiv-cOarr  to  A.  it  «*a<J  probable  that 
i.    ^-i-wr   a.-«=«;ni»r»  the  two  ixn  might  be 

;;"  V*  ->..  iuarta.  H*  h*!  bem  conHrwd  m 
i"-*  '■t*i  '■v  5-*  .'iir^.'ui  d.-ub>-«riral  dialOTwad 
S.Y  *-  v!*.-r«~  Airv  in  joar.'  iBelf  when  circn- 
■«rii"k--«taS;   i-jV-awtni   ligW.  »»d  wWcn 

H-V^  .^  .•ii*r*s.  :•  miUim-tir.  thick,  WMplaceS, 

»l.l.  Imit.  thrthi,ku«.  *»  not  ^^mato^aJ 

;  tmlUaimv*  »T0  the  »i.>»t  complete  apectoum 

.1  R-iaVI '.7.1  '".-ur..    In  the  light  converged  to- 

■nd  the  aanlTavta  quartpr-waTe  plate.  AplaM  oi 
^ii"  S  thu.  «amiued  gave  two  beautJ.l 
tS^  mutSkUy  enwrapping  each  other  ;  ^d  th^ 
^Sul  t.*  be  here  notioeJ  waa  the  rf„«A/.  ohaMoter  -« 


liametar  by  the  electric  oi 


go  worked  out  by  the  nialhnMl 
el.  It  waa,  however,  balieirii  [ 
the  beauty  at  the  pheaomeai  ri  ' 
leing  brought  before  the  M  ' 
re  projectM  on  a  diio  8f  L  ot  tt 


SCIESTIFIC  SOCIEim 

TE£  METEOaOLOQICAL  SOCIBt 

THE  opening  meetiBg  o(  thia  8oa»tt  f*i 
preaent  Samon  iraa  held  on  WedaaiM 
16th  inaL,  tit  the  Inatitntloa  ot  Civil  bfm 
Ur.  a.  J.  Symona,  F.B.8.,  preaidvt  iitKW 
Twenfr-aaren  gaatlamen  were  haUoiid  k* 
aalj  eleoted  FdJowt  of  the  Society.  _..^ 
Tba  eraning  waa  devoted  to  an  ua»~^ 

St    which    paaaed 
;.  13lh  and  I4lh, 

pared  by  Mr.  G.  1.    Symona,  F.R.S. 


13tb,   there    waa  a  conaidRabli 

about  600  mile*  Vf.  ot  Osliny.  i 
there  were  scarcely  auy  iu.iliiirarati 
in  the  Bcitiah  lalea  ot  the  coming  iWn».  "T 
meter  wai  falling  at  Valeiitia.  bul  sai  <V» 
and  at  aome  of  the  wmlera  Engliib  ^^Z 
riaing.  The  cntraa  of  barometric  aM™"5 
very  plainly  the  advaoce  of  ''^.^'Sfj^S 


iiy  ine  aavaoce  oi  ino  u>u-— ri^ 
^™'V*^"^r?"™^i7-~'iairThat  thiawa.  W.'to  E./(or  while  at  Valentia  B- rt*S 
ihe  rtHTOl  in  this  uni  "iiii  cO"J  by  quartz  occurred  at  2  a.m.  on  the  Htt,™''*SJI 
Bot  A*  aomewbat  •^"i" 'Pi^i  fj^rti  6<S.g  iti  of  Norfolk  it  laraoorded  that  i!  al  «<  «* » 
«-"„r'i"M'St^nnA^«^K'r«<^  lp,n.  Thia  fwt,  oonpled  witl  »f ^jjl 
lursllel  Imht.  but  OB  P^^BJ"!,,-,  "  and  iron-  Indioate  an  easterly  wogieasioa  of  tl*  «Ti 
1  l,f,««l.-iuoh  as  "K"- 3'-^  gave  minimum  at  nearly  fi  iilei  p»  i'"  A'S 


iMdt  WM  uot  only  shown  by 
,«r»Hel   light,  but  o»  Pl"""-    , 
UvMBl  bi-asiils-iuoli  ".."K"; 
inli.hal»:-i»   Uie   stage, 


«up|i.Hed  nlfttiou 


paaduLg  atriotly  to  thi 


ths  Bsaia  eoncarned,  the  chictf^ 


ra;.sSi."S'S"v;'sK°^-  u..«ti.«..u.™s.. .. ». 


iBM" 


W.  tt.  issi. 


iMfflCmEt  iifiiVBANTn  Aitp  "WolttD  oj  ggflntaii  mii.8to. 


sn 


t,  and  them  th«  ^sftt  Iom  of  life  and  de- 
Fon  to  ihipplDg  B»eini  munlrduB  to  the  ex - 
luUy  Tiolent  aqiulli  vhich  trera  peoaUu  to 
^•la,  w  well  M  to  the  extromeljr  Baddeii 
•r  In  which  the  wiad  incceoied  to  hnmoaiie 
The  aftemoou  beaame  quite  darkeoed  b; 
Lt  water  blowu  into  the  air,  ao  that  It  vai 
■Ible  to  BOD  a  ahip'a  length  ahead.  The  baio- 
ohatt  for  H  a.m.  oa  the  Uth,  showed  that 
exnre  iu  the  North  of  Englund  wai  an  inch 

than  in  the  aoutli,  and  nearly  two  inchoa 
than  in  the  aonth  ot  France,    'fhe  area  over 

iDJiuy  wa«  produced  was  Tery  lareo,  and, 
^.not  without  precedent,  it  waaliappily 

The  record  of  -ielb.  per  square  foot  at  the 

ObHrratory,  Graauwiob,  was  the  highest 

'^iatered  ia  that  locality,  and  cloae  by  33 

■rere  blown  down  io  the  park,  and  IStt 

off  the  top  of  a  spire  which  had  been  eraated 

40  jfati,  the  stone  ot  which  abowa  no  sign 
caj,  and  whicii  had  retiined  its  position 
^  if  not  wholly,  by  the  graritatioa  of  its 
Tbe  general  opiolon  aeema  to  be  that  the 
Qial  damage  over  the  greater  part  of  the 
rj  waa  by  no  means  ud precede ntsd.  and  in 
nater  part  of  Imland  and  the  S.W.  ot 
Dd  wiLS  not  even  of  an  unusual  character,  bnt 
tha  east  coa«t  and  iu  the  east  midlands  tha 
a  was  enMsiire.  and  on  the  N.E.  coast  uu- 
lenttd.    In  ^sotloud  the  de«tiuction  ot  trees 

J.  Wallace  Peftga,  F,i£.H.,  also  read  a  paper 
e  "  Structural  daniigo  caused  by  the  Qala  as 
tive  of  wind-force,"  aud  remarked  that  since 
ly  Bridge  disaater  attention  hid  onca  more 
directed  to  the  subject  o(  wind-preisuie. 
g;gci!ed  that  a  conferanca  nf  deleqatea  from 
lea  specially  interaited  in  the  subjei't  ibtiuld 
d,  who  ahouid  make  eiperiiaeuta  and  oare- 
lonalder  the  who's  queation. 

TH  UICEOSCOPICAL  SOCIETY. 

the  aecoud  meeting  ot  tbe  preaent  seisiou, 
Ur.  Brahom,  F.C.S.,  introduced  a  nuw  mi- 
aiometar  for  messoring  tha  angles  of  crystals, 
odj  ol  tho  microacope  tube  was  formed  at 
angfeft.  A  rectangular  prism  ia  ao  adjusted 
he  plane  of  the  bypotheuetise  is  at  an  angle 
degr?ea  to  the  axis  of  rotation.  On  bringing 
Talfll  into  the  ceulri:  o(  the  Held,  afibro  iuthe 
of  the  ayepteco  if  mvle  to  coincida  with 
of  i'fpd gts  so  that  tbe  degrees  poEsedthroBgh 
ssily  bo  rend.  Thus,  as  tbe  instrument 
res  n  magnified  imago  of  the  cryatat,  and  the 

jitelf  is  stationary,  it  will  readily  be  seen 
he  angle*  of  any  cryatal  viiibte  UDder  the 
t  powtra  ot  the  microscope  Can  easily  bo 
red.  Mr.  Braham  then  gave  an  address  an 
maiiarent  crystals  farmed  by  the  action  of 
•  on  carbon  disulphide.  The  enneiiments 
he  had  carried  out  were  eipUinail  aa 
i:— Mr.  Brahauihadseoledupingloss  tubes, 
erent  metats  in  carbon  disnlphide,  and  had 
[Dcntly  examined  tbemunderthemicroacape. 
sar  from  the  date  nt  sealiog  them  there  ware 
ranges  of  incipiant  cryatattisation  iu  most  of 
ibea.  After  two  yean'  rest,  the  tubes  con- 
f  gold,  antimony,  and  bismuth,  showed 
areut  crystals,  tbe  ahape  ot  which  coincided 
form  which  carbon  takes  in  the  diimond. 
aham  then  Tecapitulatoil  his  eiporimenla, 

to  tho  society  from  timo  to  time,  all  ot  which 
pim  cry  stall  nation  or  analogous  aubjecta. 
Biidned  arystallisation  to  be  one  of  the 
at  studies  that  the  chemist  aud  physicist  can 
■  and  one  in  which  tbe  microscope  played 
important  part,  tor  by  ite  use  tho  time  at 
llTStals  were  to  bt  discovered  was  shartened. 
atdered  crystallisation  to  be  tbe  first  tiHort 
tor  in  building  up  a  structure,  and  to  observe 
BnutT  in  which  ciystals  form  uuder  tbe 
3ope,  we  have  ocular  demonstration  of  tho 
exerted  by  matter  under  osrtaiu  chemical 
bysicol  conditions.  Speaking  of  the  time , 
'WIS  reiguired  to  produce  such  crystals  aa 
adi  of  large  aiie.  ho  gaTa  it  as  hia  opinion 
Vas  Impouible  to  conceive  the  time  they  hod 
Ofotm,  and  their  purity  depended  on  ciieum- 
'  Of  large  masses  of  matlrr  in  a  solution 
liafng  hettrogeoeously  until  nothing  bat  the 
BOiFnt  was  left,  and  that  a  slow  prooesa  of 
on  through  ogeacompleted  it.     Atthaolosa 

Addrtaa  the  sealed  tubes  were   eihibilsd 


I-aan  Brass.  —  Bnb  the  surface  ot  the 
■th  Tottcn-etooe  and  sweet-oil,  then  rub 
_^  «  piece  of  cotton  Rannel,  and  poliah  with 
-kier.  A  solution  ot  oxalic  acid  rubbed 
'Saished  bnus  soon  removes  the  tarnish, 
K  the  metat  bright.  Thu  acid  mnst  be 
^S  with  water,  and  the  brass  rubbed  with 
Vnd  soft  leather.  A  mixture  ot  muriatic 
«lnm  dissolved  in  water  impacts  a  golden 
^  biMs  atticles  that  are  slseped  fa  it  tor  a 
Kadi.  , 


SCIENTIFIC  NEWS. 


IN  the  Scima  Oburvcr  Cirottlar,  No.  19,  Mr. 
S.  C.  Chandler,  jun.,  states  chat  Denniog'i 
oomet/,  1881,  has  a  period  of  about  eiKht  years 
[8-313).    Tho  eloments  oatculated  by  him  w< 
telegraphed  Co  Dnn  Eoht,  and  we  gave  them 
p.  228 ;  but  to  determine  the  date  ot  tbe  n< 
return,  as  many  obserTatious  as  can  be  obtained 
will  bo  necesaacy  :  benco  the  advantage  of  tele- 
graphing aitronomioal  observaliona. 

Don  Eoht  DirDolaT  No.  40  contains  the 
elements  of  n  new  comet,  sent  by  Science  Obser- 
ver Doda  telegram.  The  elemonts  haro  been 
calcolated  by  ^r.  Chandler,  from  observations 
made  by  Mr.  WcndoU  at  Harvard  College,  on 
Not.  17,  IS,  3U.  T  1S82,  Fob.  6-33,  G.M.T. ; 
i-Q  192"  3G',  £3  211S»  46",  i  181°  47'  moan 
equinox,  ISBl ;  log.  q.  0-I4DS0.  Theephemoria 
for  Washington,  midnight,  Nov.  39,  is  K.A. 
Oh.  6m.  ;  N.D.  55°  21'.  The  oomet  ia  inoreaEiag 

Prof.  W,  B.  Ayrton  has  issued  a  corrected 
translation  of  faia  leoluro  "On  tho  Economical 
Use  of  Saa-onginea  tor  the  Production  of  Eleo- 
tricity,"  which  ho  delivered  at  tho  8alle  du 
Congrft  of  tho  Electrical  Exhibition,  Paria.  It 
is  published  by  Dawsoo  and  Sons,  1*21,  Cannon- 
street,  E.C.  It  contains  a  table  showing  the 
relative  cont  of  a  Blenm-Gngino,  and  of  an  Otto 
gas-engine,  the  latter  worked  with  ordinary 
□OS  1- gas  and  with  Dowson'e  wator'gos,  a 
desanption  of  which  we  gave  ou  page  49.  The 
tablo  HhoH'Fi  that  tho  Dawson  dtoccss  is  mnrh 
the  oheipeal.  We  uuderstand  that  Uetisrii. 
CroBsIey  aro  making  an  Otto  engine  capable 
of  indii:ating  CI)  horsc-powor,  which  is  to  bo 
worked  by  tbe  Dowsod  gas. 

An  Order  in  Council  having  bera  mndo  labt 
August  directing  taat  tho  'Whitworth  gnuge.i 
should  be  Board  ot  Trade  staudards,  as  if  they 
Wi'ro  inentioutd  in  tha  Pi.'cund  schedulo  of  the 
Wei  ({his  and  Meaaurea  Act,  1878,  Sir  Joseph 
Wliiiworth  and  Co.  have  reprinted  aitraots 
from  the  well-known  *' papors,"  and  are  circu- 
liiting  them  amongst  all  poreons  likoly  to  be 
intersstod  in  the  aubjoot. 

Tlio  Midlund  Bail  way  Company  are  considor- 
ing  a  sohome  for  lighting  tho  Lrewosh  Valley 
Aection  of  their  line  bj  meaoB  ot  electtioity. 
Tho  section  extends  from  ChcatorfieUl  to  Not- 
tingham, and  enginoa  and  djuamo-maohinos 
will  bo  erected  at  each  ond.  On  this  part  ot  tho 
Midland  system,  junctions,  aiding*,  and  atatiODs 
are  very  numotoua,  ond  it  therefore  offers  a 
favourable  site  for  an  exp.rimental  trial  ot  the 
electric  light. 

Open  Boholarahips  ot  Natural  Soionee  are 
offered  by  Trinity  College,  Carabridge,  tbo  date 
of  tbo  oxAminaiioD  being  March  '2J,  1MI12,  and 
the  subjects  those  of  the  natural  scionoe  tripos. 
Some  of  tho  other  colleges  also  offer  schulai- 
Bhips,  the  anhjocta  being  chieSy  chemistry, 
physioa,  and  biology. 

A  oomproiwed  air-motor  hoa  boon  lately  tried 

I  one  ot  the  Now  York  elevated  railwaya  with 
satisfactory  results.  Tho  motor  oarriea  four 
voir  tanks,  in  which  air  ia  oomprosMd  to 
1.  on  the  square  inch,  and  alter  making  the 
double  journey  the  pressure  U  reduced  to  1231b. 
With  proper  f  scililiea  it  ia  said  the  motor  can 
be  ohsTged  in  about  three  minntcs. 

In  Chicago  an  experiment  Is  being  made  with 
a  wiro-ropa  tramway,  iu  which  the  ropo  Is 
ooriied  in  a  tuto  aunk  between  the  roils,  the 
eotiuQ  witli  tbb  car  being  made  by  means 
of  steel  gripping  bars  which  pOM  through  a, 
groove  in  thu  tube  three-quarters  of  an  inch 
wide.  Intorferenoe  with  ordin;kry  traBio  is 
oompletely  avoided,  snd  if  tho  experiment 
stands  the  tost  of  winter,  the  tramway  oom- 
panics  in  other  towns  have  nndcHukcn  to  em- 
ploy the  system. 

Ihe  centenary  of  Sir  D.  Brewsler'a  birth  is 
lo  be  oelcbruted  in  Edinhorgb  on  January  9th 
next — a  public  dinner,  with  Lord  UonorieS  ait 
preeidout,  being  one  of  tbo  features. 

IS.  Paul  Bert  has  recently  oommuDtcaltd  to 
the  Academy  of  Scienoes  tho  results  of  his  ex- 
periments on  anmslheUot.  He  linds  that  the 
fatal  dose  !s,  curiously,  jnet  donblo  that  which 
is  lufficienC  to  prodnce  imtcoaibility.  He  calls 
the  interral  between  these  points  the  workiiig 
zone,  and  atatoa  that  an  animal  wlucb  u  maAe 


to  breathe  a  mixture  of  the  uueatlutio  whioh  ir 

Uwtised.  The  workiag  zone  ia  of  ten  narrow— 
for  instanoe,  eight  grammea  of  ohloroform  failed 
to  render  a  dog  Insonoible,  while  30  gnnunes 
kills.  Ether,  U.  Bert  Ends,  is  much  iew  dan- 
gerous ;  and  protoxide  of  nitrogen  ha»  a  moci' 
extonoire  working  Kone  than  any  of  the  other 
antesthetios  tried. 

The  lost  part  of  the  Tratuetliont  of  the  Boyal 
Irish  Academy  ia  oeoopied  by  the  papers  of 
Piof.  the  Bev.  Samuel  Hsnghton,  deniribiag 
his  new  rossarchee  on  sun-heat  and  terreatrial 
radiation,  and  on  geological  olimates.  Dr. 
Ifsngbton's  researchee  rank  amimgat  the  moat 
valuable  made  in  oonaeaUon  with  tho  enbjectR 
named. 

It  ia  stated  that  n  tniwel  will  shortly  be  com- 
menced through  the  Col  do  Somfort,  near  the  Fio 
du  Midi,  in  order  to  ahoiten  the  railway  route 
from  Paris  to  Madrid, 

The  Hoyal  Agricnltnral  Society  is  about  to 
offer  prices  for  the  invention  of  a  meohaiiical 
means  of  draiaing  land,  and  one  of  the  objoclu 
aimed  at  will  be  the  introduction  of  an  auto- 
matic oicavating  maohino,  capablo  of  working 
on  tbe  land  whioh  now  suffers  from  want  of 
proper  drain  sge- 

FrofcsMir  Bell  has  submitted  to  tho  Paria 
Academy  another  olcotrio  method  (in  addition  to 
that  of  the  induction  bolancD),  for  detecting  a 
projectile  in  tho  human  body.  It  coaaistd  in 
inNcrting  a  fine  needle  near  where  the  boll  ia 
supposed  to  be.  This  needle  being  oonncctcd  by 
wire  with  one  terminal  of  tbe  telephone,  while  a 
metnllio  plate  laid  on  the  akin  in  connected  with 
the  other  terminal,  when  tbe  point  of  the 
needle  reaches  the  ball  n  current  arisea  (Che  boll 
and  the  metal  lie -plato  naturally  forming  a 
ooiiplc),  aud  a  sound  is  heard  in  tha  telephone. 
Tho  needle  may  be  inserted  in  several  plaoes 
with  little  pain,  and  the  pain  may  he  prevented 
by  means  of  other  spray.  Tho  method  has  been 
tested  on  a  pieoe  of  beef  containing  a  ball. 
Contact  of  the  needle  with  bono  gave  no  sound, 
but  there  was  a  distinct  sound  whenever  tho 
ball  was  reached.  The  arrangement  may  be 
modified  by  iotioducing  a  vibrator  into  the 
oircuit;  a  inusicBl  sound  is  then  heard  when 
the  needle  meets  the  ball.  The  circuit  may 
sl.-^o  comprise  a  weak  battery.  In  this  case 
there  is  a  wnnd  from  the  moment  the  needle 
eutera  the  skin ;  hut  at  contact  with  tha  ball 
the  eound  is  greatly  inteaaified. 

The  magnetic  photometer  recently  invented  by 
M.  Conlon  consifta  essentially  of  a  radiometer 
bulb,  with  aluminium  needle,  hung  by  a  silk 
fibre,  and  having  two  vanea  and  two  pieces  of 
iron  acted  on  by  an  exterior  arching  magnet, 
whioh  can  be  slid  up  and  down  on  the  upper 
tube.  When  the  instrument  is  not  in  dso,  the 
ie  is  let  down  to  rest  on  the  month  of  a 
tuba  a  little  below  it;  this  being  dona  by 
moving  a  spring  runner,  from  which  the  fibre  ia 
hung,  by  means  of  a  magnet  outside.  The  in- 
strument is  sensitive  at  once  to  heat,  light,  and 
eleotritdty,  and  so  may  serve  as  a  thermometer, 
or  electrometer,  as  well  as  a  photometer.  To 
measure  one  form  of  enivgy  the  others  am 
rendered  constant.  ^Rm  graduation  will  he 
guided  by  di»at  experiment. 

1  exact  reproduotion  of  a  photograph   of 

t  i,  ISai,  taken  by  M.  Janssen,  at  the  Ob- 
servatoiy  of  Meudon,  appears  in  a  recent  iBBUo 
of  La  Nal«n.  A  telescope  of  OGOm.  aperture, 
and  1'GOm.  focal  distance,  waansod  on  the  oooa- 
Tho  extra -sensitive  gelatino- bromide- of - 
silver  plates  were  prepared  and  developed  in 
dorkneas.  Tho  time  of  iuminona  action  was  3(1 
minutes.  Arrangements  wcro  mode  to  correot 
tho  proper  motion  of  the  comet,  aa  also  tbe 
diurnal  motion.    The  method  waa  sneh  as  to 

the  tail,  which  extends  more  than  H",  and 
the  eipoaure  was,  thorcfore,  aomewbat  exoea- 
dve  for  the  head ;  hut  the  details  in  tho  tail  show 

the  oomet  was  well-followed  b^  the  tele- 
scope. The  photograph  tewala  certain  straight 
lines,  not  otnerwiae  obeerred,  alao  some  very 
amall  atari  which  do  not  figme  inany  oeleatial 
-'las. 

Considering  that  a  f  atlof  the  barometer  ingene  - 
ral  indicates  ooming  rain  only  when  the  mcdibire 
increaaes  at  the  same  time,  Herr  KUnkBttnoi, 
of  Oottingen,  has  deviaed  a  oombinBtian  of  the 
baro&iet«r  and  theIti;^m>A«.  '^m'SiBfeaH^i*- 
(ait    tA  (J,  *tft.t!C\n%  \ritasi. 'HiM'  ^.-*'»  '™-''^f^ 
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y  that  of  the  iodox 
,iiej.  Over  this  piece 
psMeii  a  thin,  soft  oord  ot  hyifrodoopio  fibres  (e.g. 
oF  hnrnun  luir  deprived  of  grease),  leochiag 
from  the  outer  eupport  to  the  jniddle  of  tho 
iWTTu^ted  plate  oE  in  aneroid  caxo.  It  will  be 
undcntood  that  wlieD  the  sir-prewure  InoreiMeB, 
the  oord  if  etretohed,  and  the  index  risee.  Bat, 
If  the  moisture  inareasea,  tho  cord  alBokeng,  and 
tho  index  falls.  The  instrument  is  figured  In 
DiHflcr'a  Jouri-aL 

It  is  known  that  deaf  inatrai  can  be  taught  to 

re  in  a  iDBDDer.  Aoeordiog  to  Ur.  Hiiinent, 
indiTidnaU  so  taught  have  the  pecnliar 
accent  of  their  native  puoo.  Since  they  cannot 
have  scqitired  this  bj  Imitation,  being  deaf,  ho 
BnppoBes  that  the  fact  indicates  organlo  confor- 
inations   similar   to    those    of    thoir   parents  : 

■    the 

frenoh  Aoademy)  expressed  doubts  about  this. 
The  hoaiM,  molaUio,  guttural  souuds  produced 
'hj  persoDS  deaf  from  birth,  withoat  modulalious 
oi  mfleiiane.  seemed  to  him  to  be  beyond  tho 
obataoterisation  of  aooeats  bj  which  human 
e  diatingnished.    The  questii 


with  peouliarities  of  the  phoaetio  apparatus,  was 
[in  his  opinion)  <iutte  uncertain.  The  probabi- 
litr  of  suoh  pcoaliaritiBH  he  was  disposed  to 
affirm  some  time  sinoe,  couaiileriQg  snob  foots  as 
that  tho  Chinese  Bubstitnte  /  f  or  r  in  Frenob  or 
English  word/t  [Bu?ope,  Ame/ica),  bat  he  had 
mace  mot  a  Chinaman,  fnmiliarised  with  French, 
who  articulated  the  i'  distinctl]-. 

With  a  viev  to  render  the  apectroscope  more 
powerfal  and  more  eenvonient  for  researches  in 
physical  astronomf .  M.  Zenger  has  been  seeldng 
biiiffin^ont  Bubatauoes  other  than  quaiti  for 
tho  parallelepiped  in  the  dircot-visiun  instru 
mant.  None  do  better  than  oatcuroous  spa: 
-which  is  very  transparent  for  ultta-violot  raji 
He  oombioos  a  prism  of  this,  of  7S°  refringent 
angle,  with  a  fluid  piiitin  (sulphide  of  carbon  or 
t^  of  oassiaj  of  the  samo  angle,  and  thus  gets  a 
disperaioii.parullelopipad  eitoeding  23".  When 
tho  limiting  value  of  the  lefcingent  angle  is 
passed,  one  oaailr  obtains  total  refleotioa  of  raya 
as  tar  as  C,  for  example,  while  tho  orange  raya 
from  D  to  L  pas*.  ThuH  iho  monochromatic 
red  image  of  the  protuboraucea  may  be  had  with 
groat  intensity,  owing  to  the  amall  loss  by 
absorption,  while  tho  loas  by  roflectian  becomes 
nil.  Tho  oxtraordinarj  rays  are  all  rcfleottd  bj 
reason  of  the  amall  value  of  the  index  of  refrac- 
tion, and  tho  spectrum  is  simply  that  of  the 
ordinary  rays. 

Herr  Hempcl  finds  that  abaoiption  of  oxygen 
gas  takes  plooe  ™ry  rapidly  aud  without  any 
development   of    gu^,  when  the  gas  exan  ' 

is  brought  into  contact  with  metallic  ooppcL 

a  li(iuid  conBiriling  of  equal  parts  of  a;Lturated 
solution  of  carbonate  of  ammonium,  and  diluted 
oaustio  ammonia  of  D'03  specifio  gravity.  The 
method  (described  in  Ckciinkcr  Zeltung)  is  not  ap- 
plicablo  to  gases  oontaining  oarboiuc  oxide. 
Copper  has  tho  advantage  over  pyrogallate  of 
potassium  of  greater  power  of  absorption  ;  and 
ever  phosphoraa,  that  the  work  is  quiokly 
finished  at  any  temperature,  oven  —  T^t  while 
phosphoraa  at  temperatures  under  14?  absorbs 
oxygon  very  slowly. 

Tariona  improvements  hive  I>eea  made  on  tl 
Lyman  Haskell  cannon,   and   (according  to  t 
Scitnlifie  AmfTimii)   tho  new  gnn  is  expected 
throw  a  projectile  four  calibres  in  length  a   di 
tanco  of  ten  or  twelve  miles,   leaving  the  gi 
with  a  velocity  of  4.000ft.  per  second.     (On  t 
accelerating   piinciple  adopted  in  these  guns, 
Buocessicuof  cylindrical  chambers,  called  pookets, 
are  formed  at  an  angle  below  the  bore,  and 
pointing    townrds    the  mniile.    These  contain 
Booelemting'  ohargea  of  powder  that  ignite  after 
passage  of  the  pmjectilo,   vhich   is  afiarted  ' 
the   DHual   way.)     liast   mouth   a   oasling   w_- 
made  at  the  Scott  fonndrj  for  the  bieech  section 
of    a    ain.    Lyman-Ha>kell  gun.      After  the 
miuilo  and  breech  portion*  arc  joined,  tho  whole 
IK  lined  with  steel  in  one  nintinuous  cylinder  for 
the  bore,  and  amjilier  ones  for  tho  pockets. 

Among  prizes  to  ba  awarded  by  the  Pronoh 
Society  for  EncouraKvment  of  National  Industry 
In  189-i  is  one  of  1,000  frauew  for  an  industrial 
application  of  endosmo'e  of  liquids.  In  stating 
the  iiueBtion,  it  is  mentioned  that  the  action  of 
membruncs   in    the   phenomenon  obseired  by 


Dutrochet,  was  proved  by  Sraham  to  depend  on 
their  porona  quality,  not  on  thefr  organic  nature 
(porous  porcelain,  &c..  having  a  like  effect) ;  a 
molecular  mechanical  foros  is  at  work  which 
may  overcome,  not  only  the  affinity  of  a  body 
for  its  solvent,  but  even  weak  chemical  affinities. 
Industry  will  some  day  doubtless  make  large  use 
of  the  action  for  concentrating  the  prinoiplee 
disseminated  in  large  masses  of  natural  or  nrtl- 
fioial  products,  for  ehminating  hurtful  aubstuncea , 
for  dlHplaoing  the  juices  of  plant-calls,  &c.    In 

oases  eodoamoBo  produces  double  deoompo- 
lA  which  without  it  would  require  in  some 

too  low  tomperaturaa,  in  others  sgsnts  too 
expensive  or  apt  to  alter  useful  products.  M. 
Dubruuiaut  has  given  endosmoae  a  practical  in- 
dustrial form  in  treating  molasses.  Alcohol  can 
be  conoetitrated  in  membraoeoua  roaenroirs. 
Certain  proosisea  of  tanning,  &c.,  have  profited 
by  endosmose.  The  Society  desires  to  encourage 
research  in  such  directians. 


magnitude  in  the  case  of  inch  stan  M  tboM  above 


LV  not  be  known  to  all  your  n 
pnblicationB  of  this  observatory  ai 
fratuftously,  not  only  among  prodadonal  aitnt- 
nomen,  but  also.  >o  far  m  the  etoek  of  eopMi 
permit*,  among  amateur  obserreis,  who  are  makiag 
valuable  contributiouB  to  the  soieBae. 

Bdwud  C.  Ptakarliir. 


MTTEKS  TO  THE  EDITOE. 

IWtio  nalMi  aiMtm  ntptmMU   tar 


ASTBONOaCT  70S  OCTOQEKAftlASB. 
[1S431.]— Ub.  Vulavix  wiU  find,  in  Hi. 
Qrubb's  oatalogue,  tbe  figure  and  deaoriptian  el  t 
teleaocpe  mounted  in  the  way  benKgaata.  M 
Mr.  Qrubb  plaeea  the  stand  of  bis  taleaaope  OD  a 
railway;  when  it  ii  puihed  out  of  drofs  tk* 
window  is  cloaed  behind  it,   laaviog  apartvafB 

inaee,  && 

!  near,  on  good  authority, 

utruotioD,  with  objeet-g 
■uoplied  to  Uie  CoikUuecratory, 


3B^/tt. 

Bmoubh  UaoHAtfiOi  St,   TaitiMoek  ttrttlt    Oomtmi  j<rJM, 
T.£7. 
Ml  aifiui  aiul  Pal^■^|lHa  Oi^tn 

loJadUlaU  r^ftrmr.,  _ , ^  — 


vliat  In  inamt,  an 

, rs',  ud  that  B^  tB 

otber  subjanta :  Vor  sooh  a  pwwa 

'— '--  ' ^edn  and  sipakDM  ol  llw 

._-  _  , (Ddi  a  foraWo,  tkal  ai  to 

gthar  thinga,  knon  lu  mors  than  what  ■vsTbodr  data, 
and  nt,  to  km  a  dnttn  with  this  Uttls  ptttNOOt  ol  U^ 
vUloiidatakata' — "-"■ — i.-i->— <-j-i — i-i--  '-•— 


I  write  Uia  irt»Ie  bodr  of  ph^dB :  avlw 


OBDBB  OF  BBIQHTNBSS  OF  BTABS. 


iniiidres  far  the  niulta   __     _..^     _ 

mine  with  regard  to  tbe  order  of  brightnau  at  the 
principal  stars  in  Ursa  Major.  Below  are  the 
preliminary  retults,  expressed  in  stellar  magnitude; 
of  the  obgerratiouB  made  here  in  ISSO  and  ISBl. 
Theie  observations  form  part  of  a  series  under- 
taken with  the  view  cl  meaturing  the  biigbtnes) 
of  all  Stan  visible  to  the  naked  eye  in  this  lati- 
tude, by  means  of  photometric  apparatus  mounted 
in  tha  meridtan.  Thia  work,  when  completed, 
'will  Include  ohsorratLons  on  twelve  niglitt  of  each 
star  of  the  Srat  or  second  magnitude,  on  six  ninbts 
of  each  star  of  Uie  third  or  fourth  magnitude,  and 
on  three  nights  of  each  of  tbe  remainder.  For 
ISSOand  ISSlabonCfivsobservationseaehyeaibave 
been  mode  of  the  bright  stars  in  Ursa  Major,  and 
the  figures  given  belotv  depend  upon  these 
meoaurameDts.  I  prefix  the  results  obtained  by 
the  photometric  daterminatiaus  of  Seidel  and 
Wolff,  also  expressed  In  Btellai  nagnitades  :- 


Seidel. 


30 


Wolff. 


2-i 


I.  C.  Observatory. 


2-6 

a* 


Seidel  was  aware  that  his  initrumaut  made 
reddish  stars  appear  somewhat  too  faint,  and  hii 
lesult  tor  a  UriiD  Uajoris  is  doubtlssB  to  be  ex - 

Slained  in  thia  manner.  In  otber  respects,  tlii 
iacrepancies  between  the  order  of  brightneu  of 
the  ttars.  as  determined  at  one  time  or  at  another, 
are  not  large  enough  to  Buggest  anything  more 
than  the  effect  of  acadeutal  erron  in  the  ohaerf a- 


when  the  observer  estimataa  tha  ttactionai  differ- 
ences between  the  (eparato  ateps  in  the  series. 
Thua,  if  he  places  ~  t"r?;r  Majoris,  with  respect  tt 
its  brifthtnesi,  at  five-tenths,  or  three-tenths,  tor 
example,  of  the  interval  from  •  to  ;,  ioatead  of 
recording  simply  that  it  ii  intermediate  m  biigbt- 
neis  betweea  tbem.  his  observation  becomei  a  pre- 
cise measure  of  magnitude.  It  should  also  ba 
noticed  that,  in  order  to  render  tlia  effect  of 
atmospheric  ubsorptioa  inseuaible.  the  stars  should 
be  obmrved  on  the  meridian  at  their  upper 
mination,  or  eiae  the  time  of  the  observatioi 
the  latitude  of  the  observer  ahould  be  recorded,  so 
that  the  proper  correction  may  bo  computed  and 
■pidiad.    It  oltni  amounts  to  sanial  tenth*  ol  ~ 


Harvard  College  Obi 
Cambridge, 


■ge  Obier 

U.S.,  N( 


rity,  that  a  talewoo*  of  U 
«t- glass  Sin.  in  oub^b, 
lecratory,  perfocma  adak- 


F.a.M^. 


ring,  and  of  the  ellipses  described  by  tbe  flTaisM 

aat^tee,  wiUbez- 

ISSl.         Dec.  3^ 

Dec  I&.           !>«.». 

Disc a-r     3-3 

96      8-7         9-4     M 

King 2i-3       70 

22-0      B-9        21-7     frT 

Mimas....  304      Da 

30-0    9-4      at-e    93 

i:ncaladua    39-0    1^2 

38-6     12-0         37'9    11^ 

Tethys 4S-3     IS'l 

47-7    14-8        470    Uf 

Diona  ....  61-0     191 

61-1     190        60-2    is; 

Ehea    ....  865    271 

83-3    38-G        84'0    Ml 

The  satellites  move  in 

thdr  apparent  orbits  la 

be  at  their  interior  N. 

north),  and  supeiuit  n. 

(lonth),  coniuDctioue  with  the  oentro  of  the  plas.' 
about  the   Clreeuwich  mean  times  givsu  m  Ik 

following  liat  :— 

1381.        Or.  U.T. 

h. 
Dec.    1    lODi.  N. 

1881        Gr-M.T. 

h. 
Deo.  13  17-1  En.  S. 

9-2  En.  S. 

23-4  Te.S. 

10  0  Hi.  S. 

14    9-6  En.  N. 

17  0  Te.  S. 

16  1  m  8. 

20-9  Bh.  N. 

17-3  Di.N. 

3    9-1  Mi.  3. 

22-1  Te.  8. 

0-8  Di.  3. 

16  100  Eh.  N. 

15-6  Te.N. 

13-7  Mi.  S, 

IS'l  En.  S. 

IS'4  En.  N. 

3    7-7  Mi.  3. 

20-7  Te.  K. 

l0  6Za.B. 

16    2lDi.8. 

H-3  Te.  S. 

100  En.  S. 

18-6  Di.  N. 

12-3  ML  8. 

4    2'BEn.  S. 

19'*Te.S. 

31  Hh.  S. 

17    3-3  En.  K. 

6-3  Mi.  8. 

10-9  ML  S. 

12BTe.  N. 

110  Di.  S. 

5    3'SDi.  S. 

16'2Eh.8. 

40  Mi.  S. 

ISOTe.K, 

1I'6T6.S. 

18    9-6  ML  8. 

H'SEu.  S. 

la-2Bo.K. 

16'2Mi.N. 

16-7  Te.  S. 

C    4-3  En.  N. 

19-8  Di.  3. 

9  3  Rh.  N, 

19    4-6EO.S. 

10aTe.N. 

8'2  Mi.  8. 

12  3  Di.  N. 

15-3  T«.S. 

14-8  ML  N. 

22  3  Bh.  K. 

7    8-9  Te.  8. 

20    4-6Di.N. 

131  En.  N. 

C-8  ML  S. 

13-3  Mi.  N. 

'               13'6En.S. 

21  1  Di.  5. 

140  Te.  8. 

8    5-0  En.  S. 

21    6-4  MLB. 

7-5  Te.N. 

6-0  En.  N. 

12-1  Mi.  N. 

12-6  Te.K. 

16-4  Rh.  S. 

13-6  DL  8. 

3    80Di.N. 

22    4-GBb.S. 

B2  Te.  S. 

11-3  Te.S. 

10-7  Mi.  N. 

14-8  Bo.  S. 

H-5  En.  S. 

16'3  1ELII. 

10    i'STe.  N. 

22  3DLM. 

0-9  En.  N. 

as    Vilim.6- 

9-3  Mi.  N. 

S-9  Ta.  N. 

14-8  Di.S. 

H-0  MLN. 

21G  Xh.  N. 

24    7-2  DLS. 

11    3-5Te.S. 

8-6  Te.  8. 

7-9  Mi.  5. 

10-7  Bh-  S. 

1.5-8  En.  X. 

12-6  ML  S- 

23 -e  DL  N. 

10-2  En.  8. 

12    2-lTe.  N. 

25    7-2Te.N. 

0'5  Mi.  N. 

B6Eu.n. 

8-2  En.  ». 

11-2  Ml.  N. 

13    0-8  Te.  S. 

lG-0  DL  K. 

3-8  Bb.  3. 

2S   a-gTe.8. 

5  2Mi.K. 

9-8  Mi.  S. 

8-5  Di.  S. 

16-9  Bb.  8. 

16-5  SC.  3, 

IToEp-K. 

38NQEIBH  incoEAMiO  AND  TTOStD  OV  MnSEraK:  Zfo.  870. 


'    (I8DL8. 
*S  Te.  N. 

8-4  Mi.  N. 

SB  £11.  8. 


3-7  Di.  N. 
231Hh.  N. 
1-8  Tfl.  N. 
5  7  Mi.  N. 


1S31.        Of.  M.T. 

h.- 

Dee.  29  11-3  En.N. 
JS  6  DI.  8. 

30  O'GTe.  S. 
3-7  En.  S. 

IS'6  ML  3. 
23  1  Tb.N. 

31  3-4Di.  N. 
6-3  Bb.  S. 


Dot  ;et  heftrd  of  utj  other  atwarvBtloa  of 
itdB  in  Qie  preient  je»r,   but  thu     " 


■iH  mr  Bv  shOt  fonnd  Iw 
»UMMn  ths  t£mo,  for  idtioli  the  ,___ 
Mil  and  tfaa  Utatt  of  thcaaanrt  (pnoi 
dlowbiK]  a>DjiuMtiMaMAfatiMDai£B,aod 
with  us  tima  InlMMritar  the  uuinpoDil- 
•  of  f  and  ]i  ttmlltB  toUowing  Uttla 
bam  I  and  y  ^vflhnMUanlu  ao-aidi< 
i.  _»-,«. —— "-i,  |£e  ixeiof  th( 


'■  diM ;  z  is  pofiSmhOvlhi 
nag  iidB  n(  ths  mlkoD  • 


?■<)      n 

0 

f-l 

16 

3-9       0 
29         I 

? 

2-1 
7-1 

lJ-7 
1-4 

is 

I-fl 

0-8  1- 
1-5    1- 

20         I 
2-8        2 

8 

4 

IS 

2-U 

1-4 

2'2  I- 
3-8    1- 

:-8      2 

'1 

1-S 

1-7 

h 

1-7 

S-7 

1-1 

3-7    0- 

2-7        * 
2.Q        « 

U 

1-e 

I -IS 

U-9 

3-9    0- 

■1 

1-4 

4-7 

(fh 

■5        £ 

/ 

1-? 

4'() 

n-R 

'<        5 

1-0 

S'O 

0-1 

■1        6 

1 

0-7 

0        6 
■9        8 
-7        6 

2 

Do 
0-3 
(11 

Deo.  23  +  2S! 


19-7 

20  22'! 

21  2('6 


31 


37-7 


22  +  26- 

ifiaraice  ia  + ,  lapetiu  foUom,  if  — ,  it 
le  oentie  ot  the  d&c.  Ikpvtiu  ia  soath  of 
t]  ot  the  centre  till  Dee.  24,  when  it  puaea 
Ji  ot  tbe  punllel. 

■—Ha  foUowing  ia  b  liit  of  the  puiuea 
it  reddish  apot  ucrou  the  middle  ot  Uie 
i  diao  ot  Jupiter,  which  have  bean  ob- 
iog  the  present  appuilion  of  the  planet 
Damfl  Co  mf  knowledge.  The  obaBTTO- 
been  nude  b;the  faUoiring  obaerrere, 
tieeii  good  snongb  to  eomaiBiiiote  them 
ittera:— 

anud,  KuhTille,  Tennewe,  U.S.A., 
:or,  power  173. 

Denning,  Aihtev  Down,  Biiatol;  lOin. 
oweriSa. 

irilliam,  35,  Lanadowne-eraaomt,  Bb;*- 
kD.  reflector,  power  200  and  1:W. 
u,  Ijnu*ady,  Co.  Denr,  Ireland  ;4iQ. 
»wer  123. 

Willlania,  I,  Medina- temoe,  Weet 
S^in.  reflector,  with  varioua  poweie, 
,  and  2)iii.  relnclar.  power  102. 
II  Hill  laiawiiia  iif  l.V.T.  are  takxo from 
1  in  the  "  £.  U."  ot  Anguit  12. 
w  an  Qieenwidi mean  timet;  thecorre- 
mgitndea  are  deduced  tiDtn  tbe  epbemeiia 
in  the  itovthta  Kutiect  ot  Ow  Bonl 
iMdSodetr. 


IS  It 

10  48 

22  34-7 

IS  60 

21  241 


13  67  8 

IA  31 

IS  36 

17  14 


13  63 

15  2ft 

IS  32 

2L  U:S 


iSpot. 
PolLE. 

14  28' 
14  10-( 
IK    63 


Coraaponding  LongHnde*. 
Pr«B.  S.       WddlaTVolLBl. 


u 

la 

14 

« 

IA 

88 

13 

IH 

Id 

ftO 

U 

16 

S8 

Deainlng 

Barnard 
LT.V. 
WUIiama 

WIQiama 

WiUianu 
Barnard 

Williaml 


l.V.V. 

GwilUaiB 

l.V.V. 


14  18 

14  18 

10  14-5 
13  625 

11  46 


S    60 

8  U 

9  3 


11    31 
11    38 

17    16 


14  40 
14  40  6 
10    38-6 


17  43 
13  SO'5 
13    38 


9    60 
II    33'4 

7  as 


A  liat  of  the  obnrred  paaaagea  andoorreapondlng 

mgindw  of  the  bright •---'  — ' ' — 

.J  tbe  BXO.  Mbos.  of  Fe 
loDgitodsa  ia  the  laat  eoti 

icotad  hj  the  obaerrationi,  and  whioh  oorre- 
,  indi  to  a  period  of  9h.  SOm.  S-Ba.  Thie  rata 
holda  good  aa  the  ipot'a  mean  rate  to  the  praaant 
time,  and  1  have,  therefore,  redoced  all  the  obier- 
T&tioDi  whioh  hare  aame  to  my  knowledge  to  the 
eyBtem  of  loBgltiidea  ad<^tBd  in  the  laat  oalomn  at 
the  old  lilt.  A  nnmber  of  addition^  obtemtionfl 
ret«  *«Dt  to  me  afterwatda,  and  I 
together  with  those  ot  the  present 


graatceddiihspotaie 
Paasageaof 

compared. 

Can 

870-42 

87S-48' 

Obterwr. 

11    61-S 

WDHam* 

S    48 

28-8 

24 

6    S6'6 

250 

30 

9    11 

MeCanM 

25-8 

31 

4    47 

— 

230 

J-u.      0 

a    365 

_ 

26-7 

7 

4    a 

Williams 

- 

aoi 

10 

4    28 

241 

13    60 

,. 

2173 

UA 

WllUuna 
Gwiilism 

Demung 
Simma 
William* 
Qwililun 

Paaaues  of 

brlghtapot. 


13 

12 

13 

83 

I» 

13 

10 

70 

10 

10-5 

lo 

33 

12 

13 

m 

IS 

11 

m-h 

IS 

4<i 

34T-S 
349'S  . 
3608 
861-0 
360-) 
316'7 
360-3 
347-6 
362-6 


363-2 
847-3 
860-0 
3W7 


862-7 

8l»-7 
3«|-0 

35S-8 

363  id 

319-3 


23        12    40 


9  80 

10  44 

11  63-3 
11  64 


—  33-S 


Williams 

Drnoing 
Willi&nu 


Corr. 

170-43 

i» 

lA-A 

1#T 

74-8 

18-0 

41-6 

17-8 

322-9 

18-4 

249-4 

17-6 

212-1 

149S 

23-7 

106-3 

lOS-7 

26-9 

91-1 

21-3 

CSS 

492 

18-9 

13-6 

16-1 

350-8 

0-0 

352-6 

18-4 

31H-1 

2S-S 

256-8 

144-3 

23-1 

144'e 

138-5 

26-9 

1187 

20-0 

1021 

250 

WUUams 

The  rariatlons  in  the  motion  a»d  apFanBtlr 
.__    ._   ....    ||rt(Jitn««  tA  Vm  mtfii.  -wsB* 


WKQUBB.  mOHAINIO  AlID  WOBLD  07  BOOHOB;  Ho.  B». 


Wot.  M,  IMl. 


nw  foIIowiaK  ia  ■;  eoBiiiiutuB  of  th*  liit,  on 
p.  81,  of  Um  tim«s  wbao  the  ■mniwd  Tiiit  Ueti- 
dMDotJniitnpanestlieBlddlaaf  theiUwiuiuatd 


duk  b«lt  iJI  ToaD'l.    The  in 


3  1  B'9 
II  4-4 
30  69-9 

3  6  66-6 
IB  51-D 

t    2  46-6 

13  42-0 
22  37-6 

6  8  33-1 
18  3S'6 

G   4  a-i 

14  19-7 

7  0  16-2 
10  lO-B 


10  7  39-6 
17  36-- 

11  3  30-6 
13  263 
23  21-7 


h.    m. 

lex.  IS 

9  I7'3 

13 

6    84 

15    39 

11 

10  66-0 

20  60-6 

16  41-7 

22  28-4 

1< 

8  24-0 

If 

4  15-1 

14  10-6 

10    1-8 

16  48-5 

21 

1  44-1 

21  36-2 

Dec.  23    7  30'6 
17  26-4 


27  6  3-'t 
16  33< 

28  2  2U  ( 
12  241 


U    2-6 

23  fiS  2 

31     0  5^  8 

IS  49-4 


Jeodon  iswordg  Titbin  the  uia&.  A  uunU  birwk 
notch  ia  ring  belimil  Sstum  (liiuiow  Qotch).  The 
oatta  ring  □(  a  duik;  gniy  again  dirldtd  b;  a 
leooadarjr  ring,  mach  laiutei  tbaa  tba  de«p  bUck 
ling  traoad  on  the  iimac  bright  ling.  A  tavil 
MHut'iat  tight.  Thia  kppMtnwee  is  called  Eucka'a 
Di*iBoii. 
I  ttasu  pointed  out  &  briQiuit  blight  dutow 
uid  im mediately  to  Ibe  noith  of  the  equatorial 
belt,  between  it  and  the  ring.  It  vai  m  Tery 
bright  thin  lone,  mBch  brighter  than  t&e  general 

1  cannot  help  thinking  the  misty  aky  had  lome- 


IClsa.— llie  angle  of  poritios  P  ol  the  a 
Ilnn,  the  ueographical  latitude  of  the  cen 
tb*  dad,  the  diatnelec  of  the  disc,  and  the  an 

J "^-n-ftugle  Q  of  its  greatest  del, 

ire  the  following  :- 
F.        Lat.    Diata.       q. 


Dw.  . 


3U-0 


-  5-7     14-a 


The  apring  of  the  P^Miet'i  Noithem  hemiipheri 
teene  on  Deo.  8. 

Approximate   timer,   when  aotne  ol  the 
mailwd apota  aie  near  thecentnl 
p.  Bl. 


Soo.    \d   6-1  r  11-9 

Doe.  17  o    9'6  rf  15-8 

3  rf   6-7  r  12-6 

18  /   6-1  n  10-2 

3  rf   7-3  r  131 

19  /    fi-T  a  10-8 

4  rf    7-9  r  13  7 

20/    6-3  n  11-4 

hi    8-6  r  14-3 

21  /    fl-9  1  12  0 

6  rf    B-I  r  14-9 

22  /    7  6  a  12'6 

Id    g-7  r  15  6 

2a/   8-1  B  13'2 

8  d  10-3  r  101 

21  /   87  n  13-8 

9  a    i-6d  10-9 

26  /    B-3  fl  14-4 

10  o    6-4  rf  11-5 

26  /    fl-B  a  16  0 

la    BO  if  12-1 

27/10-5  n  16'6 

3  a    6-6  rf  13-7 

28  r    8-6/111 

13  a    r^d  13-3 

29  r    42/11-7 

4  0    7-8  d  la-B 

30  r    48yi23 

6a    iid  14-6 

31  r    6-4/12  9 

6S,  Lambeth-road,  ?X.,  Nor.  12. 
ABTBONOKtCAI.. 

[19433.]— Ih  reply  to  letter  (19299)  in  "  E.M.," 
October  I  till.  I  tried  my  8)  Calvec  reflector  laat 
night  on  PXXIII.  Can.    I  uw  the  leren  com- 

-"— '" -'"a  groopatonoa,   but  not  the  eighth, 


.  — ILough 
not— having  very  mach  the  appearance  «! 
Onnialwaye  baa  to  me  in  my  atmotphere, 
mdeb  I  haTs  giiea  up  all  hope  of  ever  aeeing  _  _ 
SwUai'a  C  nn  nihar  difficult— by  the  bye,  we  have 
BOwtwoorthnedifFerentayatema  of  nomenclature 
An  thli  eranp,  whiehis  a  pity.  I  cauipuceditirtlh 
tba  DeUliaaioia,  andfonud  that  it  was  certaio) 
Haaller  than  either  of  them,  but  u  liia  larger  tha 
either  of  the  three  amall  atara  H,  l,J,precediu 
them  in  the  t  Lyric  group ;  therefore.  I  auppote  < 
the  I3th  magnitude.  I  wiU  try  foe  the  amdi  cam 
peaion  to  A  again  and  report. 

Allcnr  me  to  aak  throagh  your  columna  whethi 
the  pnbliahen  of  Ut.  Webb't  book  woeld  undei 

take  toioppljapareoopiei  of  thr '" 

monnted  on  doth— " 
nady  aale. 


—they  wonid,  I  fancy,  find  a  very 


[19434,]— AiTnotro«  i 


1   cannot   expect  very 


great  thingi  fram  an  S)  reflector  (J,   in  my  lut 
Mtnr,  WM    priuted    for  \).      I   most   relal      " 
e  on  Wednesday 


bCi  Nor.  9,  between  9  and  1 1 .  30.     Satnm.'iB  apite 
of  >  oonaiderabla  miat   which  hid  all  hia  moi 
eaaept  lapetiu,   behaTed  moat  handiomely. 
or  the  ikj,  or  both,  mnat  have  bean  in  exoeptii 
■Ht  fine  bomoar.    We  oanld  herdly  beliere  ' 
endanoe  of 


Oolooel  Ahedie  eipreased  nnbounded  pi 
dtUght.      ma    deacription    wb*    u    to 
Satani'a  bodv,  faint  blue  cap  on 
belt*,  abadow  of   ring 


8.  pole. 


ITrilC( 


pected  ^  bnt  it  would  bsTe  thia  adTenlage  if  tha 
siamiuations  are  lulUdently  coDsecnti*e-    Itwilt 
prove  that  during  the  time  of  aearoh  there  waa  ao 
appearance  of  a  cloud  or  aiiot  on  that  paitiealai  ,  | 
part  of  the  ilfirr,  nor  could  aueh  *  rtanltbeie- 
gaided  aa  simply  iMynfirt.    H,  aajnat  remarked,     j 
the  obaerrationa  are  generally  conaeculive,  t.i.,  the      ' 
locality  ia  examined  a»  augi;eBted  every  time  Ike 
moon  la  viailile.  The  time  occupied  by  the  obaaxra- 
ticu  would  be  to  ihort  and  Iba  character  of  the 
Buiface  eo  tborouphly  irapreaaed  opon  the  memory 
that  Uie  alightttt  auba^nent  change  could  not 
fail  to  be  detected  aa  tbe  obaerratioui  proceeded.     , 
Whatever  may  be  acen  may  be  recorded  aonewbtt     I 
at  f oltowB  : —  I 


Ite  Moon,  nearly  30  degree!  in  diameter. 
I  can  eertaioly  complLmeot  Ui.  Calver  on  bia 

rorkmanabip  in  the  81ui.  reflector.    Tbe  Colonel 

"Jupiter  waa  a  sight  to  be  remembered-  Tbe 
^lUnotneaa  of  all  tbe  belta  waa  enhanced  by  bright 
xonea.  One  to  the  north  of  the  uppeimoat  belt 
waa  particulsrly  to  be  oolioed.  The  belta  were 
well  defined,  and  teamed  ijuile  dark  in  oolaor.  The 
olsuda  between  the  oqaatoriat  belb  changed  in 
appearance  from  beicg  very  fleecy  to  a  long  wavy 
-hite  streak.— H.  It.  A." 

F.S.— I^at  night  Colonel  A.  and  myaelf  watched 
tiie  ptogreia  of  a  tranait  aatallite  immediately  pre- 
oediag,  and,  aa  it  were,  olinging  to  the  black  apot 
ahadow;  anddenly  aparkling  into  emergence,  ila 
ahadow  rapidly  vaniahed  also. 

a.  W.  Bojaton-Plffott. 

EastboBRie,  Not.  16. 

IiUITAB   FHTSIC8. 

[1943.5.1-MlBE  CmaicM,  the  Whitb  BroT.— 
Inmy  letter.  No.  19316,  Oct.  2Slh.  1861,  p. 
182,  «ol.  3,  I  Bolicitsd  the  attention  of 
my  readers  to  a  feature  which  I  obaerved 
on  the    Mo't    Cntiiim,    early   in   the    decadi 

-  ■ — aatrini  Bnalor__  ___ 

I  en  in  eruption.  The 
auperSciea  ol  the -If .  Vn^ulM  is.  according  to  Neiaou, 
7S.000  aqoare  miloi,  or  l-94lh  of  the  visible  hemi- 
apbere.  For  a  atndent  csrefully  to  examine  'ill  ita 
features  would  neDeasarily  consume  much  time. 
NevertbeleBi,  aa  mentianed  Id  letter  in2T2,  Oc(. 
7lh,  1881.  p.  no,  col.  3.  studenta  would,  by  adopt- 
ing Mr.  Elger'a  suggestion,  lind  it  a  very  intareet- 
iug  and  inatiuctiire  portion  of  the  Moon's  surface. 
The  special  object  (or  arareh  recommended  to 
atudenU  in  letter  19346,  Oct.  28tb,  1631,  p.  182. 
col.  3,  was  in  iilm-iiri,i!i  iiifliuiii,  which  apparently 
presented  itself  in  the  foim  of  "  a  white  spot,"  the 
terrestrial  analogue  being,  as  already  atalod,  the 
denae  white  cloud  hanging  over  a  terrestrial  vol- 
cano eome  times  for  days  together.  Tbe  exact 
locality  of  the  white  spot  was  stated,  in  letter 
19346,  to  be  west  of  the  crater  Picatd.  Thiscrater 
la  situated  on  the  eaatem  portion  of  Ibe  JUarr.  and 

iutereating  fraturea,  and 'which  I  will  now  mention, 
with  a  hope  that  student*  may  be  induced  to 
nbaerve  these  features,  and  when  miti'/fl'  oppor- 
tunities occur,  to  p'lhl.th  them.  The  three  craters 
which,  aeoording  to  Neiaoo,  lie  in  a  ri^ht  line  are 
/'iVnrrf,  rtiree,  and  /Vinv  A.  Tbe  feature  that 
aboald  be  flist  looked  for  ia  the  white  apot  weit  of 
/'ir-<rrf. 

To  endeavonr  to  detect  a  repetition  of  the 
phenoinenon  befero  alluded  to,  it  will  be  necessary 
to  examine,  whenever  omMrtunities  may  occur, 
the  surface  of  the  Mart  within  a  cortaia  distance 
of  the  crater  ruitni,  and  especially  the  looall 


of  thecr 
mayaot 
tainlr  n 


t  part 


of  the  Ji 


nothing  be  dfaooTered  i 


1877,  April  21,  10.30,  bright  spot  aboat  one- 
third  aize  of  Pleard. 

1B78,  Uarch  13, 10.15  to  ih,  white  spot  m>de- 
fined.  smaller  than  Picard. 

1879,  Uartb  S,  9.40,  white  spot  W.  o(  Ficard  all 
hot  diaappeared. 

1879,  April  14,  9..55,  white  apot  W.  of  Picatdjait 
Tiiible,  very  small  and  faint. 

These  records  come  up  to  tbe  apriac  of  1879,  and 
if  only  one  ebservation  were  recorded  every  month 


eeen  that  tbe  value  of  tha  series  would  bo  greatly 
increased  by  tbe  obeerTationa  being  mode  aboot 
the  same  age  of  the  Moon  in  every  lonation ;  hatlf 
they  were  made  about  the  same  age  of  the  Uooain 
everf  itltn-iinli'  tanation,  the  value  would  bepra- 
portionally  lucres  sed. 
ThbIbtebiobBidqeb.— It  appears,  tromvi 


1S8I,  p.  C-O).  it  ia  stated  ihat  U  would  be  moit 
Dseful  It  several  obiervars  would  aepojutely  make 
drawing  for  comparison  and  discnssion  of  thtse 
ridges,  of  which  the  author  apecifjea  two — one  on  the 
east,  tha  other  on  the  west,  of  i'nirrrf.  By  a  tsi; 
few  obscivatiouB  the  obierver  will  become  ac- 
quainted with  the  foot  that  the  rid^eaof  the  Jfun^ 
generally  extend  from  north  to  south,  and  thoMOl 
the  M„rt  fn..!,,,.,  when  not  so.  are  roughly  pirallsl 
with  the  mountain  border.  This  appeua  to  indi- 
cate that  the  forces  operating  in  producing  thtae 
featurt'B  opened  up  fiaaurea  about  (he  oenlnal  pot- 
tiona  of  the  Mar--  which  had  a  general  direction 
from  north  to  south ;  and  from  these  fiaaorta  a 
aemi-fluid  material,  probably  not  unlike  baaalt. 
welled  up,  extending  east  and  wcsL  uutil,  by  the 
cooling  of  the  horizontal  shaeta  of  flowing  atral*. 
their  further  proareas  wss  arrested,  and  the  ridgC) 
then  formed  marked  the  extent  to  which  each  IBC- 
ccssive  outflow  extended. 

TxKBzSTBUi,  ANitoocis.— Taking  thoridgra of 
the  lunar  J/'inir  as  a  distinct  class  of  lunar  fee* 
their  terrestrial  analoguca  set  forth 


a  paper  ir 


^_^ The  Lava  Fields  of 

Noctb-Westem  Europe"  as  follows;  — "We  had 
been  riding  tor  two  days  over  fields  level  aa  lake 
bottom*  among  the  volleye.  On  the  morning  at 
the  laat  day  we  emerged  from  the  mountain*  apon 
the  great  sea  of  black  tova  which  seema  to  attsleb 
lllimitably  westward.  It  was  aa  if  tbe  great  plain 
hod  been  filled  with  molten  rock,  which  had  kept 
Ita  level  and  wound  in  and  out  along  the  baya  and 

Eromotoriea  of  the  mountain  alopea  aa  water  wmU 
avedoae.  I  became  oonvineed  that  all  voleaniD 
phenomena  are  not  to  be  explained  by  the  or4m^ 
coDceptiona  of  votcanoi :  but  that  there  ia  aaothat 
and  a  grander  type  of  volcania  actian  where,  fn- 
atead  of  issuing  from  separate  venta,  piling  Wp 
cones  of  lava  and  ashes  aronnd  them,  the  Bwllen 
rock  baa  risen  in  Sssnrea  and  has  iweUed  forth  •• 
aa  to  flood  the  lower  groand  wiUi  anoeaarive  b«i- 
tostal  aheet*  »f  banlt."    fAiirwiomittl  Stgiittr, 


XHGUBH  HXOUANIO  ASD  WOBU)  OF  BOIENOZ!  Do.  S70. 


Not.  28.  IMt 


roocMi,  and  quits  good  molts  nuj^  be  obtained. 
bw.  Urapar  luod  moh  u,  ealected  piaoe  for  miuy 
yaan  withoot  aay  ratoochiDg  io  hit  ICtn.  Ne«r- : 
tmiuii.  I  Icava  tbii  talaicDpa  in  the  huide  of ' 
"otu"  talaaoopa  worken.  At  Sarrard  tlu;  hoTS 
tho  -ntj  b»t  tnttmineiit*  for  ths  photomstrin 
d«ttnin«Bnii  of  ths  ll^t  at  th«  abtn;  and 
tluM  iiutnimtnti  ara  iitcif,  not  Iring  idla. 
^M  tmuH  ioatnunmt  it  on»of  tk«  moM  pof  set  of 
Ita  kind,  and  tha  matbod*  of  aoUimation  anpeiior 
to  ■Djthing  I  arai  Mv.  Tha  library  ii  a  munifi- 
oant  oaa,  ud  vtmnlhing  abont  the  obaatratoiy  I* 
iBBBoh  Older — aaataaal*,  to  methodieal — that  ooe 
«  iadaad  "  a  plant  of  the  lUaa." 
to  woman  to  ksep  nlant  io  the 
t  detenad  Piof.  Hokering  from 

^ aniBod  10  far  aa  thii  "  obnrch  of 

the  tkiM"  ii oonaettiad,  farltaaod  the  "geDtla" 
ME  aBKHtg  the  oompoten  in  the  obaertatory.  And 
why  notr    Hare  not  Caroline  Hartchel,  and  Mi 

"       "-  l,Mn.  jMfcaon Gwilt,  M 

r  own  Mia  Mitafaell,  done 


would  tuiTO  abanjonad  tha  aaanh  that  aftarwaFds 
pcored  ao  ancceuf  ul.  And  in  all  probubilitj,  luch 
wonuD,  thoQsh  unwritten,  hare  done  a  noble  part 
in  thla  gratt  woik  In  the  pist  hlrtorj  of  utronami- 
cal  diioareriaa.  I  would  like  to  sa]r  moie  of  thit 
great  obaeiTatoT7  ;  but  in  lajing  the  little  I  have 
Hid  I  fhid  T  hale  "  flew  the  tnick"  more  than 
once;  but  I  hope  they  aie  dde-iuuea  of  iatareit  to 
thoae  interaited  in  thia  gnat  work.  M;  visit  to 
the  Cluksi  will  hsvo  to  be  poatpoiiEd  fur  n,  futuie 
lettar.  J.  A.  SraBhear. 

Pittibnrg,  Pa.,  U.S.A.,  Oct.  23. 

P.S.—I  and,  in  looking  over  an  old  work  on  re- 
fleeting  teleaoopei,  that  the  loim  I  h&vii  guKgeitfd 
in  the  above  letter  wai  invented  uiid  urtuull]'  coi 
■truotad  b;  an  optician  by  the  name  of  Martiu, 
hundred  and  fiftjr  jean  ifpt.  So,  deai  Editor,  i 
withdiEW  my  churn  to  originality  with  the  best 
pouible  grace.  I  may  hxvH  aoen  thia  before,  and 
thua  had  the  imprewlon  left  on  my  miud;  but  I 
bod  DO  lUch  reoollaction  when  I  wrote  the  above. 
However,  thii  only  adds  to  the  suj;gettion  that, 
for  the  purpoie  named,  it  might  be  a  very  e&icioul 
iniliumant!  B. 

DOtrSIA  OBJEOT-QLASBBS. 

[1M39.]'-IK  roply  to   "Orderio Vital"  (letl 


•B  of  lOOin.  tooui : 


]y  defimtely  fixed ;  but  it  an 
nUkeo.B.  when  looking  at  Ssti 
Ltec  it  Bhowa  it  better  at  about  7tt.  tnu 


for  Joiat 

o-g;.    t  own  a  Buy  fin 
glaaa.  Sin.,  aye-glaai,  1  i 


eyepiece.    The  field- 

I.,  and  ■ovetaJHoyghsoiana 

l^artthan  theciutomary  haltttie  aum  of  the  tod. 
A  orown-glaaa  o.g.,  o(  lUOin.,  and  a  crawn-glan 
ooneave  of  tha  aanM  focoa,  plooed  half-way, 
anawared  fairlj  well,  bat  not  equal  to  ths  flrat  de- 
teribad.  Xliia  cIim  of  teleaoope  ia  very  cheaply 
— A.  ._j II. :_  =!:  a.^__:'_^  ^ 


i'lOin.,  and  that  therefore  there  wiU  be  a  eonalder- 
uble  gain.  With  regard  to  the  form  of  the  lanaaB, 
( ne  M  the  beat  combinations,  perhapa,  will  be  n 
?nn»-njji  rf  J- len»,  with  the  curved  aurfaoooutwardi, 
iind  a  iiirni'mt  having  the  radioa  of  the  ontar  curve 
rqual  to  one-third  the  focal  length,  and  that  of 
Iha  other  equt]  to  the  focal  length  ItMlf  of  the  lent, 
Dy  thia  means  tha  aberration  of  the  pair  wiU  be 
reduced  to  leM  than  a  fifteenth  of  that  which  a 
.'Oin.  plana-convoK  lana  would  hare.  If  we  were 
tn  take  the  laniea  in  the  proportion  of  2: 1,  we 
ahoDid  gain  a  little  in  magnifying  power,  bnt  at 
coniidenble  ocat  aa  to  the  aphnical  aberratton. 

w.  a.  p. 

P.S.—U  "Query"  i*  lUU  in  the  mind  to  moke 
a,  telucope,  perhapa  I  might  BOggeet  that  by  way  of 
trial,  he  would  make  one  of  the  above  ■<iman«inni, 
and  of  an  aperture  not  exceeding  2in.  to  begin 
irith,  and  try  it  upon  anch  object*  M  Caator, 
Saturn' a  ringa,  &c. 

mCaOBCOPB  OBJBOI-ai.ABSBS. 

[19141.]— I^r  page  173  there  an  diagram  of  the 
back  leniei  of  object-glaaaea,  with  their  raipeetive 
n.perturea.  Msyluli  if  it  is  meant  that  a  glota 
ijanoot  be  made  of  a  large  angle  ot  aperture,  nnlen 
the  bock  lena  be  of  the  aize  in  the  diagramF  It 
geems,  from  what  the  writer  of  the  article  aaya, 
tliat  numbers  of  microacopea  are  quite  mialeadjog. 
and  that  what  they  show  is  anything  but  correct. 
Edwud  Thomas  Soott. 

TBICTOLBB. 


itweetL  certun  tricvcles,  upon  the  reaalt  of  ai 
iperimeot  miitakenly  c^led  "a  aimplcteat"  o 
their  hitl'moocting  capabilities,  ia  so  entirely  at 
rariancD  with  my  knowledge,  derived  from 
peraonol  eiperieuce,  of  ths  relative  merits  of  tha 
machiues  in  queation,  that  1  ihall  be  glad  if  yon 
viU  accord  me  apace  for  a  few  obaervationa  on  the 
tubject  of  hia  letter.  That  any  practical  inaigbt 
into  the  capacity  of  tricyclsa  in  general  for  aur- 
mouiitiug  ateep  gradienta,  is  to  be  nLhenid  by 
merely  spinning  their  driving- wheels,  lean  hardly 
imaj^iQe,  and  assuredly  anyone  who  ahould  have 
the  timplicity  to  place  reliance  in  your  oom- 
apondant's  so-called  "  tost,"  would,  if  my  experi- 
ence goes  for  anything,  sufFer  most  ghevoua  dis- 
appointment when  the  time  arrii-ed  for  a 
practical  trial  on  the  roadway.  But  accepting 
auch  a  test  for  what  it  is  worth,  it  ia  obviously 
'I  essential  in  order  that  the  result  may  not  bepoai- 
tively  miileadiog,  that  the  experiment  should  be 
carried  out  with  the  utmost  nioety.  It  ia  necessary, 
for  example,  where  chaiiu  ore  used,  to 
they  ore  not  unduly  tightened  in  onemach 
than  in  another;  the  bearings,  obaiDa,andtoolhad- 
wheelj  ahould  be  equally  clean,  and  whsrs,  as ' 
the  case  of  the  CbeylESmon,  the  bearings  an  a 
justalile,  core  should  be  taken  to  aee  that  they  i.. 
not  tightened  up  to  such  an  aitent  as  to  prevent 
the  wheela  revolving  freely.  Even  then,  much  wlli 
depend  upon  the  amount  o(  vigour  whioh  may  b< 
put  iota  that  variable  quantity,  a  "aweep  ol  "" 
arm."  As  1  find  tliat  the  wheela  of  my  own  i 
chine~a  ^i2in.  Ckeylesmore — will  tpio  freely  for 


l-SOth(orBvenleaa)  of  the  tun  ot  a  not 

(Till  often  make  the  difference  between  a  smooth 
rmd  abakelen  mn  aud  a  sticky  bind.  I  ahoiU 
Uiinkaomathlngof  this  kind  must  have  besDths 
matter  with  ■•  Pal'a  "  Cheyleamora.  Thon^  I 
iilwaya  "spin"  before  storting  for  >  leaf  m 
/eapeoally  if  the  machine  baa  been  standing  idia  a 
ihort  time),  I  cannot  Bay  I  often  "  connt  r**abi> 
nons."  But  as  I  hsppaa  to  pcsaoss  two  of  tbs 
three  machine!    from    which    "  Fsl "   drawl  hia 

i(Tix.,the£ica]iiorandthaChsTliAian), 

1  myielf  by  checking  hia  eompaiuona  aftii 
reading  hi*  lettar.  For  oue  iwsep  of  tha  ars 
the  dnvar  of  the  £i«lsior  gave  40  rsrolnttasit  (ft 
Amorethan  "Fal's").    Ai  the  Ctteylesmore  dON 

ot  move  itt  orank-oxle  when  spnn  torwaids,! 

pun  it  baokwuda,  so  aa  to  make  it  do  so,  and  ths 
.  Bsult  was  31  rerolntiona  for  the  fiiat  awsep— or  S 
morethan  "^V  diiparaginge.  Spun f orwaidi, 
•me  driver  gave  97  revolutians,  and  the  other  IDl : 
and  both  came  to  rest,  aa  everj  well-Mt  wbMI 
ought  to  do,  with  a  little  oscillation.  OteoiUMtbe 
Cheyleimore,  with  its  44in.  driven,  conld  n 

expected  to  carry  on  •»' 1— J — : — •• — 

axle  as  the    Excel 

~^  laianvthiniTTeij 

well -mads  Hd 
.th 


In  toouaaing.  the  coneavo  cao,  if  desired,  move 
with  the  eye-tube :  it  ttten  oomea  to  a  focus  with 
Tsiy  much  less  motion  than  if  it,  "  the  concave," 
11  fixed  at  Its  appointed  diitance  in  front  of  tha 
o* 

I  consider  they  poform  well  if  loog  foai  and 
•mill  apeituraa  ore  used  ;  bnt  thev  have  (in  a  j 
iModa  at  any  rate)  been  very  "  relMlious  "  against 
a  large  apertun.  Aithnr  Hlnde. 

BiStun,  StafFordahin. 

[19140.1-Miy  I  be  allowed  one  more  lettar  on 
thia  (nbjeot,  to  correct  a  false  impreaucn  which  mj 
two  last  Itttan  might  cause  with  regard  to  thp 
merits  of  the  telescope  proposed  by  "  Unery  "f  I 
therein  said  that  it  would  make  a  vmy  passable  in- 
strument; and  ao  indeed  it  will,  as  far  aaoorreotiou 
of  aberration  Is  concerned ;  but  there  is  oue  thini; 
which  I  did  not  advert  to,  and  that  ia,  that  tho 
magnifying  power  will  be  much  reduced  by  the  in- 
troduction of  Ihsaeoond  lens.  Thus,  tuppOM  that  tho 
focal  length  were  in  the  proportian  dTs :  1,  which 
seems  to  bs  the  beat  that  ean  be  used,  and  suppoae 
that  the  focal  lengtha  were  GO  and  20  ioohea,  thu 
imagewould  be  formed  at  a  distance  of  60  InoheK 
from  the  first  lens,  whioh  distance  would,  there- 
fore, be  the  length  of  the  instrument ;  whereas  the 
^ura/length  would  be  onlv  30  inches :  so  that  thi; 
magnifying  powoc  ot  such  an  instrument  would 
tmly  bs  in  the  proporiion  ot  3  :  5  ot  that  in  whicL 


luUe,  I  ai 


.  led  t< 


Dlhs 


, , ,  _„ it  this  dis- 
advantage) it  is  evident  that  we  may  use  a  much 
dseper  ayepieoe,  and  I  auppoae  also  may  use  a 
larger  aperture  than  we  eouM  with  a  lingle  lens  of 


•Fal's 

lulled' _., 

aver  that  may  be,  I  can  aafaly  aissrt  that,  accordinf: 
to  a  tricycling  experience,  extending  over  thret 
yean,  and  embracing  a  pisotical  acquaintance  witt 
ouny  machines,  my  ptesant  one  ia,  in  man]- 
reipecta,  notably  in  the  matter  of  hill -climbing, 
beyond  iiuestioB  far  and  away  the  beat  I  have  mul 

Your  correspondent's  views,  as  to  the  advantageii 
ot  Biugle- driving  machines  over  those  with  doublr 


tliat  he  ia  yet  but  a  novice  at  the  pastime.  In  tha^ 
case  I  doubt  not  he  will  gain  wisdom  with  experi- 
ence, but  to  that  end  let  him  give  up  BpioniD|i 
tricyclea  in  the  air,  and  betake  himself  and  hii 
maohine  to  thaic  natural  element  It  the  district 
ia  st  all  a  hilly  one,  abundant  evidence  will  be 
• — .1 !__  ._  •- J --J  jj)[n  (^J  nojify  ]jj,  opinion; 


"counting,"  ii 

it  every  tricycle,  just  to  aee  that  all  the  beartoga 
are  in  aood  running  order,  and  not  cloggeil 
by  old  oil.  But  aa  a  oomparative  t«et  it  ia  atmply 
worlbleaa,  unless  it  hu  been  fint  ascertained  ttiat 
each  macbiuB  l«  equally  well  sat,  and  iu  equall]- 
good  running  order  as  regards  the  bearings  of  it, 
wheela  and  the  crank  axle,  &b.,  connected  with 
them.  If  a  wheel  ahowa  no  tlr,  it  does  not  w«-«- 
MTihi  prove  anything  more  than  that  it  want^ 
oiling,  or  that  it,  or  some  ot  its  connsotioni,  havn 
been  aet  a  trifle  too  hard.     In  ths   beat^made 


well-set  machine  should  give.     . . 

tjaim  credit  for  good  workmanabip,  and  tha  aatUng 
of  the  weaels,  &c,  is  a  thing  I  never  tako  onUn 
from  the  hoods  o(  any  maker.  I  have  only  Botisad 
"Fol's"  "apinning'''  test  to  show  how  raluatsm  It 

get  equally  foir.pliiy.  Ae  to  ''Fal's"  intannass 
ibout  "  hill -climbing  oapabili  ties,"  it  utobsnolsd 
that,  provided  there  was  no  actual  l>ind,  the  in- 
jurioiu  indnenee  of  friction  would  bs  least  faU  whss 
the  pace  woa  slowest,  aa  in  hiU- climbing.  I  taUy 
admit  that  the  Excelsior  and  tho  Coventrr  anqmla 
at  the  top  ot  the  tree  for  hill-dimbine  amooB  ths 
lingle-dnvais,  and  Uiere  are  few  ef 

equal  them  tor  SI '' " 

bold  enoaghtost..  . 
both  these  machines  cover  plenty  of  gronnd,  while 
the  position  of  the  driver  ii,  in  both  cases,  such  as 
to  modify  the  drawbacks  inieparable  from  all 
single-driving  machines  wheu  tha  driving  axis  os- 
incidaa  with  chat  ot  tha  loose  wheel.  But  granting 
riders  equal  iu  power,  skill,  and  fitnaaa,  a  really 
good  double-driver  must  always  have  the  bsat  u 
It  in  a  hilly  country,  or  on  deep  or  rutty  mad*. 
Such  conditions  are,  however,  practloally  unattaia- 
able  io  any  rasa.  The  nearest  test  oa  to  the  p<a> 
tive  merita  of  any  two  machinea  would  bs  on* 
against  time,  over  the  aamo  road,  and  with  tb* 
•ome  rider  on  each  machine  in  turn.  But,  svas 
then,  the  roads  could  hardly  bs  ia  ezauitir  tha  same 
state  two  days  ruunintf,  uor  would  it  l>e  posKhlstS 
Ininre  precisely  parallel  conditions  of  ths  sww 
jocksy's  muscles  or  balLcwa  :  or,  most  diffionlt  d 
all,  to  propitiate  ths  tricydiat's  wont  en^T-~th* 
wind.  S.  &  ff. 

[19144.]— I  VESTuas  to  aak  a  few  qnestionl  ttlt 
ought  to  lead  to  practical  auswan :  — 

1.  Whoi  the  seat  is  placed  direcUy  over  Iks 
driving-axla,  does  not  the  weight  of  load  fall  behinl 
axle,  when  asoendiug  UlU,  unless  tha  rider  nasriy 
stands  upon  the  pedals?  The  reply  is  asU-avidai^ 
and  I  only  put  this  qusry  to  enable  me  to  resna 
that  I  object  to  being  compelled  to  stand  on  thi 
pedals  when  there  is  a  aeat  lor  me  to  tit  upon. 

2.  Whiehisit  better  thattheload—upor  down- 
hill, or  on  the  level— should  loll  direetiT  ovtc 
dnving-aale,  ores  near  aa  posuble  vertically  OTW 


I.  Ia  it  a  fair  tcet  of  d 


Is  it  not  a 


•eat  and  staaring  whaaL 
ouble-dnving  in  balaoN 

SB,  IO  eipeniuant  without  the  stuasiiil 
Sunlight''  aud  "fie-Inch"  soggsatr 
steering-wheel  that  keepa  up  haimoaj 
Deiween  me  two  dririug  wheels,  enables  them  to 
disregard  unequal  external  raaistanoe,  asddeto- 
minee  which  ot  them  shall  revolve  the  qniekM 
when  rounding  a  curve  V  Surely,  otherwiso,  thsw 
machines  would  he  intclerable  tnlihleri',  whtdi 
everybody  knows  tbsy  an  not. 

W.  H.  ataopoole  Wsatoopp. 

[19413.] — Fob  "Sunlight's''  intormation,  mj 
experience  ot  an  open-front  machina  was  with  BB 
"  Excelsior,"  and  1  believe  the  owner  had  aet  his 
seat  further  forward  thau  usual,  to  get  more  ow 
bis  pedals.  I,  trying  to  get  still  mon  over  thna, 
sat  on  the  extreme  fere  edge  ot  the  seat,  andjw 
got  close  ovur  ths  liae  ot  centres.  Another  fault  I 
found,  which,  I  auppoae,  is  common  to  all  single- 
driven,  that  when  a  great  pressure  was  applisl 
on  a  bill,  the  driver  bn.l  not  grip  enough,  and 
turned  round  without  lokiug  the  jnachine  with  jL 


Not.  Sfi,  1881. 


SNQLISHiaaHANIO  ANDW0BL1>  OS 


on  tlu  ngalsr  biorole.  It  ii  mnoh  man  ditGoult 
to  rida,  M  the  Iwluce  lua  to  bo  kapt  fois  ud  all, 
and  yoQ  have  no  powar  of  bringing  tha  centra 
nndar  yon  b?  itecaing,  as  with  an  oidiui;  ms- 
ehins.  The  only  lidai  I  hare  srer  met  taid  it  did 
Tan  will  on  a  laval,  but  was  unmanasmbla  down- 
hill, »t«ciing  wild,  and  mnningawaj  mUetati^Ur 
bnked.  when  it  wui  apt  to  atop  antldenlT  and  apill 
7on.  The  lort  of  atirrupa  which  m  oaad  aa  pedali 
■earned  to  ms  dandtiaiu,  as  not  allowing  the  feet 
to  he  cleared  luatautly.  By  the  iama  care  in 
balandng  ai  i*  alwaya  tequiied  in  tho '"  Otto,"  I 
oonid  alwaya  ride  the  "  SaWo  "  as  a  biaycle,  with 
the  advantage  ut  a  third  wheel  to  use  whan  pie- 
ferrad'-which  was  always.  With  aiiogle^ltiTai 
plenty  of  weight  ii  needed  on  tha  stMnng-wbeal 
to  countemet  the  tendency  to  slow ;  bat  wharo 
both  sides  driTc,  a  Tsry  alight  pieinuo  suffices.  Of 
ain^la-driTcra,  the"CoTentiy^'  staen  boat,  owing 
to  Its  having  tun  gnide-wheoU,  one  fore  aad  one 
ntt,  which  aeem  to  oountonct  tbe  side  aation  of 
the  big  driver  completely.  IreadiB. 

L19*4a.]~As  "I).  H.  G."  asks  my  opinion  n- 
gaiding  the  lubjoot  of  bis  letter  Ipago  2-)7),  I  will 

giveit.    lamewith  bim  entirely  r "    ■' 

gain  in  point  of  ej 


have  always  had  sn  idea  that  the  rolling  friction, 
oc  Kionid  friction,  was  a  more  important  element 
to  oonaidei  in  the  trioycls  thin  the  f  nation  of  baar- 
JPIja,  and  that,  thentore,  eveiTthing  tandlug  to 
lednce  it  must  be  of  importance.  Em  the  some 
l«Hon,  I  do  notcoDSJdeT  thespinning-whealteatat 
«U  a  fair  one  u  regards  tha  running  leaistatic*  of  a 
machine.  It  leaves  out  of  aceoant  altooethat  flie 
way  thamaebiae  will  meet  and  reeolve  tSe  variona 
noond  realHiuicee  ;  and  aven  apart  from  this,  it 
doea  not  lollow  thst  a  coinporiBon  between  plain 
beuinge  and  ball  bearitiEr,  mode  when  the  wheels 
are  running  liRbt,  will  hold  good  when  tbe  weight 
la  on.  Thaonly  real  test  of  any  scientifloaecnraty 
would  be  a  dynamometer  test.  If  I  had  any  time 
O"  liberty  to  prosaouto  strange  experimaBts,  I 
ahiuld  carry  out  a  series  thna.  I  should  procure 
(1)  a  light  dog-cart  and  fnst  trotting. borae,  (i)  a 
gaod  length  of  stout  iudinrubbi-r  cord,  (3)  a  good 
■ncnrate  spring- balance,  the  requiiite  strength  of 
hoth  theaeto  beoKertained  by  preliminary  experi- 
ments. Then  I  thould  organise  aproeessiOD  in  the 
following  order:  (I)  the  horse,  {'A)  the  dog-cart. 


.  ,11  eleetnciius 

tj.  Being  theu  taktn  in  tow  by  the  hone,  I 
•Muld  CBicfully  note  the  amount  of  pull  indicated 
by  tha  spring  balance  at  different  speeds,  with 
diBaient  macbiiici,  dilTerent  gradients,  and 
dUferent  states  of  ioud>,  and  I  think  the  resnlCain 
» tabulated  form  would  fnrm  an  '  ' 
In  th«  Hechahic.  The  rubber 
to  prevent  suildeti  fluctuatians  in  the  pull.  It  a 
apmd-meoturer  could  he  adileil.  it  would  bean 
advantage  ;  but  I  fancy  notliiuj;  simple  enough 
ooald  be  dsvised,  and  one  would  have  to  rely  on 
Makes  or  marks  at  tlied  distances,  and  his  watch. 
Am  I  ssight  Und  enough  to  do  in  merely  stenins 
myself  and  avoiding  a  broktn  itsch.  perbaps  I 
•Iionldplaca  the  spriug-baluico  ut  the  dog-cart  end 
of  the  line,  and  condRa  all  mciuuremeuts  to  the 
party  of  observation  oceupyine  that  more  secure 
posilion. 

Now,  Ihe  nnealion  is,  Can  any  of  our  readers 
OWiy  ont  sac^  uperiments,  arid  maka  himself  the 
Cwtain  Qalton  ol  the  trieyele  'f 

Iwish  "36-ioch"  would  ride  his  "Salvo "a 
little  at  moderate,  or,  ii  he  cares  to,  high, 
apeeds,  inthe  "  Olio  "  style,  and  thenisy  whether 
it  awervcs  on  encountering  an  obstacle  with  one 
wheel  only.  I  feul  interested  to  know.  It  seems 
to  me  it  must  do  so.  not  because  the  dilteiantiui 
gnr  would  set  so  quickly  in  driving  the  free  wheel 
round,  but  the  momenluia  of  the  rider,  and  the 
tree  wheel  itnlf,  w<iuld  carry  it  round,  and  the 
diflereutuU  arrangement  woold,  doubtless,  aotal- 
moat  iastaatoneauely  iu  this  pasiive  sense,  thongh 
not  in  an  active  ono.  If  this  be  so,  it  follows 
that  a  maofaina  on  Ihe  "  Otto  "  plan  could  never 
be  ridden  safely  by  any  arrangement  leaving  the 
tivo  wheels  at  all  independent  while  running 
atraight ;  but  Ihat  (hey  must  abwliitely  be  oeated 
rigidly  together  as  ouu  system  when  so  running,  as 
they  ere,  in  faot,  in  the  '■  Otto."  It  also  follows 
that  the  steadiness  of  the  "Salvo"  under  these 
faiCBmstances  is  not  due  to  tho  apparent  coupling 
together  of  the  wheels,  but  to  the  dieck  imposed 
by  tho  steering-wheel,  notably  when  a  momentary 
resialanco  to  tho  momentiiDi  ut  the  maohiue 
thraWB  extra  weight  forw.-ird  on  la  it. 


_    [13W7.]- 


■\  (letlsr 


IWl^)  mnit  snrely  be 


J'okiug,  tor  no  practical  man  would  seriously  think 
□r  a  single  instant  tluit  iipou  the  spinning  of  a 
wheel  it  was  posaiblp  tj  Jucido  upon  Uis  beat  hill- 
climbing  tiiejcle.  Now.  I  know  froni  practioal 
experience  that  tho  Cbtytesmoro  is  one  of  the 
vBj  beet  hill-climbers,  and  yet  tho  Choylesinon  i« 


I  tried  the  flutChcylesmaie  I  cams  across  (a  nearly 
new  one],  and  with  a  verymodeiate  push  the  wheel 
revolved  18  timas.  Hy  own  machine,  a  wall-wam 
one,  will  spin  considerably  mote  than  this. 

I,  honever,  attach  no  importance  whatever  to 
such  a  supeiflcial  test,  seeing  Ihat  a  little  newness 
in  the  parts,  or  a  Uttle  extra  tightnais  iu  the 
chains,  would  make  all  the  differeuoe  inthe  world, 
to  the  tasie  spinning  of  the  wheels,  while  tha 
posilioij  of  the  rider,  in  conjunction  with  a  free- 
revolving  wheel,  may  altogether  neutralise  any 
benefit  ichicb  might  be  supposed  to  attach  to  then 
ea<y  rfvolution.  A  heavy-tired  wheel  will,  from 
its  mere  weight,  outtpin  a  light-tired  wheel;  but 
there  is  Utile  doabt  as  to  which  would  best  ascend 

When  "  Fal "  (oi  anvone  else)  is  able  to  rido  n 
"Coventry  "  up  Mnswoll-hill,  then  he  may, per- 
haps, iu  reason,  claim  tor  it  a  place  as  a  hill- 
climber,  along  with  Ihe  Cheylesmore  and  tbe 
Dcviin  {both  of  which  have  surmounted  the  hill}  : 
but  cert'tinlvnot  because  ono  particular  wheel  in 
one  pirticu'lar  machine  happened  to  spin  longer 
tKon  certain  other  wheels  ia  chance  macbiues  he 
happened  to  try. 

Froiu  the  toot  that  he  puts  six  revolutions  only 
f  or  tha  Chaykemore,  it  seems  to  ma  that  "Fal's'* 
letter  is  intended  m  a  sido  attack  uuon  tha 
Chejleemcra  machine,  aa  an  old  cart-wheel  will 
spin  more  than  six  times-  Lai. 

[IDllS.J— In.  the  tricycle  discussion  now  pro- 
ceediuB  no  one  says  anjthing  as  to  the  arguments 
for  or  ai^lnst  connecting- rodi  in  place  of  the  usual 
chain-Rusr,  Is  there  any  sound  reason  for  tbe 
general  prefersnoe  tor  the  chain  ?  It  may  have 
occurred  to  others  of  yonr  readers  besides  mysell 
that  a  CTinnectiug-rod  (or  two  tot  a  doubl-'  driver] 
woulil,  in  simplicity  and  saving  of  friction,  if  in  no 
other  points,  beanimprovemeut  on  the  chain-gear. 
Llf  courif,  in  the  caso  of  a  double-driver,  it  would 
bo  iieciifSiry  to  have  means  for  lenipnrarily  dis- 

camors.  Thia,  however,  would  be  easy  to  manage 
it  cotinectiug-Toda  were  found  advantageous,  ] 
may  point  out  that  it  would  then  be  possible  tot 
the  rider  to  adjust  the  length  of  stroke  to  suit  him- 
self. Porcupine, 

BICTCLB8. 

[  10410.]— Auoao  the  readers  of  this  journal  an 
riders  nt  all  cloaees  of  machines,  and  I  should  Uki- 
to  hcnr  what  they  have  to  say,  tmi 


.  Ileuv 


[ion  iha  ordinary  machine,  whether  with  a  high  o 
liiv  wheel :  it  has  hod  enough  space  duvoted  to  it. 
Motit  ridara  prefer  a  modentely  hiali  wheel,  and 
the  main  question  eosms  to  be — How  and  whers 
mutt  tlie  lider  be  placed  with  ruspcct  tn  the 
driving- <rhccl,  so  that  he  may  obtain  a  maiimum 
snetil  with  the  greatest  safety  and  least  exertion  i 
\'  a  lotr-whoel  machine,  the  "Facile"  is,  no 
doubt,  nn  excellent  one  ;  but  for  higher  wheels, 
whjLt  is  the  best  arrangement  for  utilising  the  pco- 
polliiii;  power  ?  Some  time  ago  I  bod  occasion  to 
iiotioc  Mr.  F.  W,  Joues's  arrangement  in  tbe 
"  nuvoD  "  bicycle,  but  have  not  heard  much  about 
it  lately.  The  universal  practice  in  bicycles  is  to 
have  the  driving-wheel  m  front:  but  ib  this  im- 
perative P     A  rigid  driving-wheel  pbiced   liebind 

nf  power  and  safety  if  tbe  steerage  and  propelling 
Hnnngftncnt  can  be  sfllciently  provided  fnr.  Pro- 
hnblyei--^----  "---   "- '- '"  "-'- " — 


Order  la  Vital. 


Ilugliea,  ut  IJI,  Iloitou -street,  has  recently  intro- 
duced a  new  miueml-eil  loutsru  lamp  with  four 
flat  wicks,  stated  to  nivn  a  light  equal  to  200 
mndluH.  Such  a  light  being  of  consiilerabla 
iulurcal  to  mo,  I  have  bad  an  opportunity  of  prac- 
ticiilly  tr'sting  it  by  appointment ;  but  in  some 
nipccta  1  was  unfoilunate.  It  happened  Ihat  tli. 
lluirhes  was  unusually  botbarad  by  other  buainess 
on  tlio  appointed  eveiiiuK,  which  cut  our  time 
rather  short;  and  it  also  happened  thut,  by  some 
mi-" understanding,  the  foreman  hul  token  tho  lamp 
itik'iiil,'.d  to  tbe  factory,  where  he  supposed  we 
bhould  lin.  and  away  from  tb«  eibihiiion-roam, 

pirsrily  laid  aside  for  some  alight  fault.     I  connc-t 


till  b< 


Uoll. 


object  of  mv 
Twlariacona." 


it  a  13ft.  ( 


This,  however,  was  not  the  m 
visiL  I  took  with  me  a  "  lantarn  palariacQpe, 
with  roflectiog  bundle  of  glass,  as  described  some 
time  ago  In  thaae  columns.  Tbe  large  end  waa  too 
small  to  fit  aay  lauleiu  Ur.  Hnghaa  had,  being 
fitted  for  li*in.  condansera,  while  his  ware  4in. 
All  we  could  do  waa  to  prop  it  up  ou  paekiug,  and 
insert  as  centrally  oa  possible  into  the  larger 
liange-nonle :  and  the  disadvantage  in  waul  of 
exact  centring  must  have  been  peruoptible.  But 
such  as  it  was,  I  proved  by  experiment  with  (1) 
selenite  and  (2)  crystallisation  slides,  IJin.  dia- 
meter, and  (3}  with  crystals  of  caleite,  nitre,  and 
topo^i  that  the  lamp  had  power  enough  to  project 
these  well  on  a  disc  ct  oft.  in  diameter, 

1  never  expected  to  eee  this  attained  with  any 
oil-l-ght ;  anil  that  it  can  bo  done  will  place  many 
azparimouts,  before  impracticable  without  gas 
apparatus,  wfthiu  tho  reach  of  country  teocheta 
and  othan.  That  la  my  reaaon  for  recording  as 
brirdy  as  possible  the  result  of  my  trial  at  tha  new 
lamt.  Iiawla  Wrltlit. 


of  II.  A,  Wosaell,  which  I  oonaider  n..  _ 
valuable  additions  to  the  literature  of  this  otkb- 
ject.  I  sm  glad  to  see  that  his  ezparimeuts  ooa- 
drm  the  opinions  I  have  formed  from  the  result*  of 
my  ouu  work.  Coielul  syatematlc  anMriineilt* 
such  as  these  will  be  of  immeuae  MrvlM  u  demon- 
strating tho  conditions  iMtiitiai  to  Bueoeas.  I  qafte 
agree  with  him  in  Ihe  advantago  of  using  ugbt 
grinding  and  polishing  tools,  the  weight  of  my 
own  for  ^ijin.  specula  being  2Ib.,  includiug  half  tho 
Wf  iiiht  of  the  couiiectiijg-rods  of  my  machine. 

Krta  now  I  do  not  i]uita  understand  H.  L. 
Baldwin,  IQlSTond  l-.lSHSf.  but  I  decidedly  object 
to  using  a  raior  and  a  15-condlo  porallin  lamp. 
Whan  1  first  begun  IusedanArgandreading<Ump 
with  gas,  mounted  on  a  heavy  foot,  and  sliding 
up  and  down  a  rod— this  was  courcuient,  from  the 
facility  with  which  its  position  coulil  be  varied  in 


order 


it  tha 


ipeculi 


,. __    ...   consequence  of  tha  heat 

generated  by  it,  which  caused  much  disoomfort 
whco  the  lamp  woe  brought  oa  dose  as  poasible  to 
the  screen.  Itedeating,  however,  that  tha  area  of 
llame  actually  in  use  is  very  small,  and  that  tho 
middle  of  a  small  llame  is  practically  aa  brilliant  aa 
a  coirespouding  area  of  a  lar^  llame,  I  dia- 
Oarded  my  lari(e  lamp  and  substituted  ono  of  tho 
small  paraffin  lamps  used  as  night-lights. 
I  have  soldered  the  burner  of  this  to  the  top  of  a 
small  tin  oil-taservoir,  made  from  a  bloater-pastc 
tin,  and  with  a  little  chimney,  ^in.  long  and  |in. 
diameter,  made  from  a  bit  of  ejepiaoe  tubing  froia 
a  small  telescope,  I  get  on  very  well.  I  have 
mounted  this  on  the  arm  of  the  reading-lamp, 
and  can  now  bring  it  close  to  my  face  without 
causing  headache  or  burning  myself,  as  occurred 
mors  than  once.  I  have  found  some  difTicnlty  in 
making  the  hole  small  enough,  but  have  succeeded 
fairly  well  with  a  reamer  made  from  a  vei^  flno 
cambric  needle,  No.  9.  I  am,  however,  thinking 
of  moking  a  larger  hole  in  my  braaa  chimney,  and 
soldering  over  it  a  patch  made  from  the  tinned 
coppsi-loil  which  is  used  to  cover  the  cards  on 
which  pearl  shirt-buttons  are  fixed  whan  bonght. 
A  correspondent  suggastod  tinfoil,  but  I  tldnk 
this  copper-foil  will  be  better,  being  stronger,  and 
less  fusible.  I  am  using  a  bole  l-160in.  diameter, 
and  when  the  eye  ia  in  the  proper  poaitlon  the 
speculum  appears  like  a  sheet  of  Same.  This  thin 
eopper-toit  also  presents  another  advantage ;  it  is 
suJSciently  firm  to  allow  me  to  make  a  smooth 
'  '    '  'to  remove  the  burr,  and  its  thin- 

1  source  of  indistinctnus—uaoiely, 
that  reaulting  from  the  hole  in  the  original  braaa 
tube  being  neeeaiaiily  slightly  funnol-staapsd, 
being  made  from  tbe  outside,  and  tight  being  rs- 
tleetad  from  the  sides  of  the  tapering  hole.  For  4t 
screen  for  cutting  otf  the  rays  I  uso  a  place  of  a 
Steel  stay-buak,  witli  a  bit  of  brass  wire  soldered 
to  the  bottom  of  it,  which  fits  ono  ol  tho  holes  in 
the  mechanical  stage  of  my  microscope.  I  thu> 
get  a  very  delicate  motion  forwards  and  back- 
wards, and  liom  side  to  aide,  and  the  distaace 
between  the  hole  In  the  lamp  chimney  and  tha 
3g  I'dge  of  tho  screen  is  only  liu.  It  I  ware  to 
the  edge  of  the  saeeu  next  the  lamp  this 
uice  would  bo  reduced  to  iin.  I  do  not  agree 
witli  H.  L.  Baldwin  with  rafarence  to  the  use  of  a 
machiue.  I  am  quite  awara  that  specula  can  be 
proiluced  by  hand- working:  my  own  is  an  instanco 
of  success  iu  so  doing,  but  it  is  wearisome  work, 
and,  besides  this,  it  is  uncertain,  from  the  length 


"y"ft- 


ITiidnr  the  conditions  as  stated,  however,  I  satis- 
Hi  myeulf  perfectly  thut  tbe  new  lamp  fully 
iiniiiwied  a  coloured  circular  photogiUip''  '"de  o( 
,e  hUiiJanl  size,  on  a  disc  Utt.  in  diimatet'. 
__iiformly  all  over  to  tha  ed^as,  and  as  well  aa  I 
have  several  time*  seen  done  by  an  oiy -calcium 


r   friends  while  working. 


better  to  use  a  moebii 
to  read  or  talk  to  yt 
which  is  impouiblo  wl 

stroke.  Besides  which,  there  ia  a  good  usu  ui 
amusement  iu  making  the  machine  :  and  as  to  coat, 
the  one  I  have  described  mieht  euily  be  made  foi 
10  or  Ii  shillings,  tha  moat  expenaive  item  beiuE 


VSSOBk  UOHAmO  AKD  WOBU)  OF  SUJgWUJ!  Wo,  »?0  . 


ths  four  bevel  whedj,  which  coat  mo  ons  ahUllug 
Mch  at  ths  foundrj.  The  wooden  whseli  mn  b« 
tamed  I'u  'il».  by  ligging  up  a  tempom;  nn  tor 
k  (diUsl.  Without  a  michine  it  is  impouibia  to 
pndnM  B,  icga\ar  motion  ot  the  grinding  and 
poliihing  (ooli ;  all  is  bnpbizird ;  but  vith  a 
machiue  all  go«i  on  smontbly  and  crrlaJnlj. 

A.  Woolacy  Blacklook,  KLD. 
Oataabead,  Nov.  14. 


PAINT  FOB  BOTTOMS  07  IBOH  SHIPS— 
TBICTCLES. 

[imA2.]— Iiuglad  to  les  that  lOme  &t(eatioD 
haa  been  draim  to  coatings  for  irQiialiips,altbouf;h 
wa  bavs  yet  only  a  query.  It  is  a  subject  on 
which  light  it  muchnbeded,  not  from  Iha  proprie- 
toTB  of  the  innumerable  substuices  warranted  to 
-do  nvuriely  of  impoaaible  thiuRS.  I  sailed  ouce  in 
a  Tosiel  fliperimeiitally  coated  with  two  propam- 
tions,  one  on  each  side,  and  the  diHeionca  botnreea 
tbemwai  so  great  that  the  ship  cniriedalittleport- 
helm  daring  the  whole  voyage.  I  need  say  QOtblDg 
about  the  diffetence  in  ccnaumpticu  ot  cpal  iu 
niing  tbfSD  two  compositions. 

Eveij'ODO  DiQit  wplcDmB  ths  clear  practical 
letter  by  "D.  H.  G."  (10123,  p.  250),  on  the  knfith 
of  tricycle  backbones.  There  are,  it  is  erident, 
manj  adTantugcs  to  he  gaiued  by  lengthening  the 
frame,  and  it  can  in  no  way  injure  the  steeriog. 
I  da  not  lee  thu  advantBges  I'i  doable  driven: 
thareii  cooiiderabla  extra  weight,  and  not  much 
to  show  tor  it.  There  would  not  bo  much  mora 
weight  it  the  wheels  wfre  geared,  tbe  one  ti>  oUId., 
and  the  other  to  SOin  ,  and  used  separately,  as  I 
have  before  advocated  ;  and  what  im  iocampnrBbly 
mora  useful  ciBchiue  you  would  bave  for  touring 
punoiec. 

It  a  siagle-dnring  machine  swerves  when  the 
loose  wheel  pasuH  over  a  stone  it  is,  in  my  opinion, 
because  of  faalty  coostniction  elsewhere,  or  of 
carelesa  riding.  Tbe  scat  described  by  Mr.  Weatropp 
woald  bo  iminsns(-ly  improved  by  a  longitudinal 
udjustmeDt:  this  is  as  ncccsiary  as  any  other. 

SPIBAL  APPABATnS. 
[19^53,] — I    uiVE   been    absent   from   homo, 
and   did   not   see   the    MEcaA^■[c   of   the   2Sth 
Octobsr,    and     siDce     my     retnm    I    have    be 
aick   and    unable    to    write.    I   am  very   mu 
obliged  to  "G.C.  G."  tor  so  Mudly  ofToriQg  .- 
have  his  apparatus  photographed  du  my  behalf.    I 
oould  not  ihiuk  of  putting  htm  to  that  trouble. 
My  idea  in  drst  suggesting  a  photo,  was  that  it 
would  be  ot  interest  to  the  readers  of  the  Me- 
CKi^ic  who  were  contemplating  such  on  addition 
to  their  lathee,  and  I  hnd  heard,  seme  yean  ago, 
from  amutual  friend  who  serred  to  tbe  same  rcgl- 
mant  aa  the  Qeneral,  how  perfect  his  lathe  was  in 
orarj  respect.  Wm.  Skuea.  U.D. 

HEDIOAL  BBPI.IE8, 

[\Oiai.]    —   IHQBOWIKO      TOE.KAILS     (ifl2SS).— 

These  are  cnosed  by  badly  -  constructed  boots. 
Instead  of  wearing  boots  made  to  fit  the  feet, 
people  will  make  their  feet  fit  the  boots.  Hence 
the  toes  ore  crowded  together,  the  big  toe  ii  turned 
ODtwarda,  and  bLmeness  in  varioas  forms  is  caused, 
I.  Get  proper  boots,  for  which  see  answer  tc 
"  Workuig  Lad."  2.  Cut  the  toe-nails  liort  and 
scrape  them  thin,  and  keep  tbem  cut  every  Satur- 
day night  after  soaking  tbe  teet  caret nlly,  so  as  tc 
have  the  toe-nails  aa  comfortably  attended 
to  as  tbe  finger-nails.  3.  Ingrowing  nail 
(nnlei*  reprodueed  by  returning  to  bad  boots)  is,  in 
mj  axpenence,  always  cored  by  a  very  simple 
oporatiun  as  follows :— Take  a  keenly -sharpened 
pcnnted  knife,  and  groove  tbe  nul  from  '*' 
end  right  up  to  its  base,  so  that  the  in 
third  is  pr^ticolly  separated  from  the  outer  U 
thiids  of  the  nail.  Thus  tar  there  is  no  pain.  Now 
the  knitemuat  be  made  to  completely  sever  thai 
from  each  other,  and  its  point  most  oJso  be  U 
directly  backwards  into  the  qoick,  aa  as  to 

«!ef{ly  ilii-iiL-  Ihc  nail  up  U,  UiclnH  inside  the  q 
hen  the  smallor  piece  must  be  seized  with  strong 
tweezers  and  pulled  out.  Unleaa  tbe  piece  pulled 
oat  bos  a  elean  perfect  ed^,  and  an  unbroken 
angle  at  ita  root  in  the  qaick,  the  disease  will 
return  aa  the  noil  grows  again.  Thtre  i.<  uu  iiiei 
ir/iatei.r  It,  lukc  out  the  entire  wU.  The  toes  havt 
been  crowded  together  by  a  badly-made  boot,  the 
nail  has  not  been  kept  short,  the  boot  is  too  short, 
and  the  final  result  is  that  the  nail,  unable  to  grow 
out  of  its  socket  in  length,  gets  broader  Ihan 
natural  Dnd  spreads  ont  "the  quick,"  or  matrix, 
in  which  the  nail  is  formed.  It  the  operation 
which  1  have  described  be  properly  done,  the  ii,nrr 
third  of  the  uMdix  I.  ?r/jr  prrficthj  cmp<<i,  thi- 
matrii  tliriiiki  wj,  (o  ir./o-B^r  rfiwicmima,  and  the 
outgrowing  nail  IS  BuJBaieatly  narrowed  to  cur  " 
diasase.  No  other  traatawnt  is  of  any  avail. 
BoDOn  un-D  BiuDT  ScaaEHT  (45320). 
have  already  promised  the  Editor  to  prepare 
pnctieal  ud^ei  united  tor  me  ia  the  workshop  to 


meet  eraergeneiea,  and  hope  M>an  to  have  time  to 
write  them  out. 

Sauctlii:  Acid  (4'i329).— I  have  no  data  an 
which  to  found  an  opinion  as  to  salicylic  acid  being 
hen  used  to  preserve  food.  Much  would 
depend  upon  the  qnantity  taken.  I  know  that  ID 
grains  to  the  pint  of  freshly- squeezed  grape-juico 
enables  the  grape-juice  to  be  kept  and  irsniported 
to  England  without  undergoing  lerraentatiou  :  and 
[  know  tbat  it  is  practicillr  used  for  that  purpose, 
and  answers  perfectly.  But,  to  my  own  tssle. 
salicylic  acid  spoils  the  flavour  of  everythin  g  Into 
which  it  is  put. 
SwELLisa  IS  Hip-BoSE  (4M12).  — "E.  H." 
ight  lake  4  grains  of  iodide  ot  potassium  in  30 

nips  ot  tincJ '  — '■—  '---'-  "  -'-  -  •■ -■ 

__  lite  medici 
double  the  di 

„,.."  it  will  prepare  the  drops,  and  they  should 

be  taken  in  water.      Bead  previous  remarks  on 

diagnosis,  and  if  unable  to  get  adequate  medical 

advice,   go   to  some  good  hospital.     But  this  pre- 

iption  may  be  tried  eafely.  If  it  disagrees  {causes 

>rtDf  cold  in  the  lieao),  leave  it  off  for  three 

days,  and  then  re-commence  it  in  half  the  former 

'  jses.  James  Edmuuda,  U.D.,  Sco. 

Oraf  ton -street,  ISond-atreet.  • 


{eaterday  br^>ught  betoi 
linckley,  ujjou  the  charge  of  "manslaughter," 
the  proeecutian  being,  at  ooursp,  condiioted  on 
behatf  of  the  Clerk  of  the  Peace. 

_'    .    .   iJence  given  was  almost  identical  Willi 

that  which  was  brought  forward  at  the  coroner'a 

inquest,   with  the    exception    that    under  cross- 

-  laminatinn,   Loveday,   the  traffic  inipcctor.  od- 

illcd  still  more   clearly  the  valuo  of  continuous 

In  my  first  letter  upon  this  subject  !  stated 
tbat  the  distance  from  the  tacing-points  to  the 
oint  of  collision  was  22r>  yards,  and  that  tbe 
river  would  sea  tbat  the  poiuls  wire  wrot'g  for  at 
least  -'lO  yarvls  before  he  got  to  them."  The  above 
statement  wus  at  first  stoutly  contradicted  :  but 
yesterday  LovciUy  himself  mlmitted  tlie  distauce 
was  ^2'i  yards,  which  coufirms  the  correctness  of 
mylotter. 

The  Court  at  Hinckley  was  perfectly  unac- 
qnainted  with  tbe  practical  woikiug  of  railways, 
borne  of  the  queslious  asked  were  so  absurd  that 
much  amusement  was  caused  to  those  who  did 
understand  tbe  subject.  I'Uiniately  the  magis- 
trates committed  the  sigualman  to  tbe  Assizes 
upon  the  charge  ot  "  manSaughter." 

I  am  very  much  obliged  to  a  large  number  of 
your  readers  who  have  written  most  courteous 
loiters  to  me.  1  am  also  glad  to  see  that  they  all 
agree  tbat  the  signalman  ougbt.  coder  all  the  ci- 
eumstances,  to  be  acquitted,  and  that  tbey  appro^ 
of  the  action  which  I  am  tsking  to  obtain  justice 
Clement  B.  Stratton. 
Eaxe-Coborg-atroet,  Leicester,  Nov.  lOtb. 

STATIOAIi  FBOBLEM    OB  T'UNIOUZ.AB 
FOLYaOlf. 

[IBl.ifl.l-Ii'witb  my  notation  (10318)  "  W.  G. 
P.*'  will  put  M*  =  -  D'  +  2C.'  -c'  and  N"  =  ~ 
B'  +  3A.-  ,■  he  will  find  sin,  =  M  2<v/,  BO  = 
M  if,  DO  =  [i-  +  D)  2f ,  cos  B  D  G  =  (c  -  * )/  2* 
V.  lin  BDC  =  M  .  2  A  v'e,  siu  J  =  [HI  (r  -  B) 
+  N  {-■  -i-  Dl]  /4  Af^,  ooa  i  =  [(,■  -  B)  (t  -H  D)  - 
MN]  ,'  4ftrw,  a'  -  h'  -  f'  +  rf'  +  2'«  cos  J  =  |((  + 
B)  (c  -  D)  —  MN]  '  'ii,  so  that  tbe  mecbanical 
coudition  becomes 
B)  +  - 
MNJ 

which  reduces  to  the  condition  given  iu  19318,  and 
on  rationalisation  becomes  an  equation  ot  tbe  eiitb 


then  so  many  pound 


0  aame  kind  ot 
■C.  K. 

[■1J901.]— Straw-bleaching.— I  think  that  « 
Luton  many  ot  the  makers  use  Bulphorons  add  tot 
bleaching.  Uie  straw  being  hung  in  chamlwn,  and 
submitted  ta  the  vapours  of  bummg  snlpbar.— 

HlTCUlIi. 

[J4091.]— Straw- bloachlnff.  — I   boUsTB  tit 

raw  is   inclosed  in  i>ulphur  fumes,  having  bea 

previously  damped.— M.  O.  P. 

[4 4 90 9.] —Self -Feeding  FouiitB.ln  for  Aqua- 

iitn    —  Uuuy    tbuDks    to     ''  SuuUebt  "    aai 

Edwin"   for  their  kind   replies.      Would  they 

kindly  say  if  it  is  possible  to  diivo  the  water-wbatl 

by  u  battery,  and  it  so,  what  way  toiiiroceedC    I 

havo  seen  email  machines    driven  by  parmanasi 

iguete  aud  armatures.     Will  tbey  anggett  sanM 

ithod  to  pump  Ihe  water  tmm  the  nquanuiB  into 

1  tank,  self -autiug,  if  p  s.ible.— O.  F.  C.  C.  0.  : 

^IJOPS.]— Violin  Conatructlon. — Tbey  are  Bsi 


[l.WIT.]— Co-operfttWe  Syatom.— It  I  ondCT- 
stand  this  query,  the  system  alluded  to  oeosiai 
■    ply    in    giving   workmen    an    interest    in  thi 

l.'i(l23.]  —  CnrlltiK  Horsehair  for  Xat- 
eaaa, — I  havo  been  told  thai  the  short hsirti 
n  up  loosely  into  a  cord  and  then  trailed,  whidi 
Ds  it  tho  prculiar  springy  property  desired  for 
fflng.— U.  U. 


squa 


indition 


ug,  replaced  t  by  it 


I  and  eipressed  tl 


luld.o 


rsnuai 


ing,  have  obtained  an  equation  of  tlia  f-njhlh  di , 
in  COB  I.    It  would  not,  however,  have  been  ._ 
viansly  redncible  to  one  of  the  sixth  degree,  so  tbat 
the  choice  ot  i,  instead  of  cos  s,  as  the  quantity  *' 
be  directly  determined,  must  be  looked  upon  as  i 
artifice. 

The  above  shows  that  the  result  of  eliminatlDn 
may  somctimeB  be  of  lower  degree  than  at  first 
seems  probable;  in  the  present  cote  the  degree 
shoold  apparently  be  8,  and  not  12,  as  '■  W.  G.  P." 
concludes  (193133);  for  bis  equition  (4)  is  wrong, 
being  reallv  of  tbe  form 

^{h'J    +i)   +.-■(','/'   ■r«.,V+    ")  +  (^.'/=    +    q'J 
-H  t)  =  0. 

I  cannot  agree  with  "W.  G.  P.'a"  concluuou 
that  the  rationalised  equation  in  s,  though  of  an 
even  degree,  haa,  in  general,  two  eqoal  real  roots  : 
if  the  equilibrium  is  possible,  the  eqaation  hai 
certainly  two  real  toots,  but  one  of  them  may  bi 
negative,  being  foreign  to  the  problem  aud  intro- 
duced only  during  tbe  rationalisation. 

An  unimportant  ooirigendum  in  "  W.  Q.  F.'s'' 
letter  ii  cos.  y  -  -  oos.  (A  +  C). 

B.  B.  B. 


BEFLIES  TO  QUEBIES. 


■   1%  tJMr  ONHMTs,   OafTfpmimitt   mt  n 
"    rtftuiUi  ta  mnlion,   M  *atk  iatlM* 
id  numiir  of  IU*  f  wry  aiitd. 


[449S9.J— OttB.— This  question  cannot   be  »n> 

J  ...,.:(  ^^^^  eompositiuu  ot  the  na  is  kr-"""  - 

'     -      -'---  --J.£ydrog< 


carbon  and  h;;dn>gen  givs 


thankful  for 

imewhat  puziled  by 

1^  ga: 


I  have  bam 

inllictiiig  advice  giva 

orreeponuDUTs  iii  reply  to  my  qaaj' 

Lual  cxperieuce  I  havo  Jnat    bied  i 

:ope   (biudly  lent  by  an  optadai) 


result  was  utterly  disappoii 

three  powers  fsiled  to  show  a  uiviuui  wmmvti^ 
i<iOOgnisable,  oven  with  a  di>c  only  2(L  in  dia- 
meter. Aa  I  want  to  show  living  as  wall  ai 
mounted  objects,  1  shall  be  mach  obliged  fw 
further  information.  Will  ''Antarea"  kindly  sn 
how  he  adapted  his  micro -objxctivea  tothaO.£ 
tantora  t—W.  M.  Subuhsoli:,  F.Q.S. 

[40014.]— OzyhydTOKeti  MIoroaoopo,— II  K* 
Mr,  Lancaster's  rejoinder  just  "a  leette"  atrong! 
Hy  reply  last  week  did  not  prBsame  to  be  a  "  M>- 
rectjon  '*  ;  I  called  it  a  "protest"  against  tlwBi- 
qualified  assertion,  "You  cannot  uae  micro-objse- 
tives  foronO.H.  microscope."  It  is al way*  dilMlt 
to  prove  a  negative;  and  it  A.  aaya,  "Thtoeaa't 
l>e  done,"  while  B.  asaerts,  "  1  have  done  it,"  tki 
evidence  ot  B.,  supposing  him  to  be  a  eradOfa 
witness,  and  to  have  eiperieuee  of  the  mattar  il 
questian,  should  hardly  be  met  by  a  blunt  aad  dla- 
coarteons  denial.  I  may  ventnre  to  claim  ths 
ability  to  distinguish  a  good  image  trom  a  bad  cos, 
whether  in  the  telescope,  in  the  miaroscopa,  0»(« 
the  screen :  aud  1  must  still  maiBtain  that  nA 
"powers"  aa  1  have  tried- both  of  IiOndonaod 
conntry  make — bave  been  inferior,  for  Isutan  nia. 
both  in  definition  and  achromatism,  to  the  micn- 
objeotives  which  1  mtuticncd.  It  wonld  be  obvionSi 
however,  tbat  my  remarks  were  reatrietad  to  ob- 
jectives whose  (measured]  focal  length  ia  graaltr 
than  half  an  inch  ;  tor  1  mnch  prefer  a  well-da(toai 
image  to  a  huge,  ill-lighted,  binrred  pictnie;  aal 
do  not  believe  that  a  linear  amplifloation  of  HH 
can  often  be  exceeded  with  ■  5tt.  diac,  OB  Ot 
screen,  to  advantage.  And  it  Ia  only  fair  tOT  BS  ta 
add  tbat  I  have  not  had  tbe  pleaanre  (ta  mj know- 
ledge) ot  leeiog  the  performanoa  ot  Uia  paitkalar 
lensea  which  Mr.  Lancaater  preten— and  maaatac* 
tures.  But  I  will  gladly  aak  him  to  ahowQiRats 
me  at  some  favourable  opportonity ;  and  U  I  Iml 
Tricerabum  clearly  exhibited  on  a  aoal*  cf  Alta 
the  diatom— well ;  I  will  not  forget  to  writ*  ta  th 
Enoush  MEcnaBic  to  say  bo. — Astabbs. 

[45053,]— Pancratio  Brapleaa.— I  am  ■•* 
obliged  to  Mr.  Lancaster  for  bis  lajdy  ;  bat,BaAa 
diaphragm  is  Boldered  in  the  end  of  toha,  wooU 
not  find  it  easy  to  move  it.  I  also  tded  tba  knK 
power  ot  the  astro -eyeideco,  whiok  ha*  ■  lup 
opening  In  the  cap,  and,  with  it  die  app 


xttatieB-taimiiaojafiD'woBiD'tt'aasBumiiHtittm 


Not.  U,  W.    I  I< 


%a  uea  of  <I40  iqaiue  feet  and  in  flrebm  60  iiiDara 
<Wt.  So.  422  liui  161  tubal  lift.  iin.  by'JiQ., 
bMtiafr  nurfaca  870  tqnus  feet,  firabox  92  tmiare 
fmt.  No.  443,  a  yetf  heavy  cliuB  built  by  Diibi, 
1673,  hu  btAting  iiirliue  (tabs)  SOI  ■qoaro  feet, 
and  fliBbox  109  Bquara  faet.  Tbe  weights  of  Ume 
nliwiiB  TBry  from  abont  33  bnu  apwaidt.  I  ahaold 
^7  tbat  436-464  or  therMbonts  weigh  clou  on  40 
tool.  Ii'oa.  nS3-692  ue  alao  about  nine  ilie. 
HiB  weight  of  IQl  to  215  dUm  is  :— 

Tom.  CTwt. 

On  leading  wheelg U      2 

On  diiving  wh«alB 11    13 

Oq  trailiDi;  wheeli 12      2 


34    17 


417—135  dan  (Nailsoa  1B6G- 

On  leaJioR  wheels  . . 
On  diiting  whaeli  . . 
On  trailing  wheele  . , 


3  am  not  aura  butthat  the  latter  b  weight  of  eogiiie 
«mpt;.  I  had  almoit  forgotten  to  mention  the 
fiS-U  Slaaa,  built  by  Jonea  and  Potts  long  ago. 
THuHigb  now  naed  for  braaoh  panenger  and  thunt- 
Ing  tralSc,  they  may  hare  formerly  been  used  for 

g^it.  file  cjlindera  nre  15  by  2u,  aud  the  heat- 
g  lurfacea  are  lubex.  GQ3 ;  firebai,  C4  •qnaro 
fest.  I  could  giTS  fuller  detaila  of  meet  of  tbe 
aboTS  i(  required.  Aa  T  have  (aid  eo  miuh  about 
the  Cft.  gooda  I  will  have  (o  leave  the  other  olaaaea 
of  gooda  and  mineral  engiaea  till  afterwarda. 
"With  regard  lo  the  other  query,  I  am  unable  to 

£~Te  a  deflnito  auxner.     What  3-20-323  are  like  I 
m't  know,  but  324-6  are  mineral  engine*. — Caji- 

[46199.]  —  Be  ■  gUdlnw  Picture  -  Frames.— 
The  (oola  required  fur  the  Jab  are  tbe  foUowiag  : 
A  pint  baain  with  a  lip,  two  moderate  ipongea. 
and  two  imall  finger  epongea,  thjos  fltchee,  one 
flat,  jin.  wide,  one  round  Jin.,  and  one  Jin,  qc  jin., 
round.  Wu  will  count  these  throe  one  aet,  for 
Biziujf.  Ydu  will  wont  another  tet  for  whiting, 
r  f(jr  olajing,  one  Btoh  for  akewiug.  one 


h-tool  fur  washing  olf,  and  ddo  a1 


uihiou 


It  lir 


gilder's  tip,  a  ramel-hair  dabfaor,  a  gildec'a  knife, 
Bome  fat  pi{ieclay,  lome  prepared  whiting,  aome 
plumbago,  ail  gnld-size,  cryaiiu  aiio,  or  paidiment 
cattingB  to  make  aome,  two  agate  UuTDiabera,  one 
Toond,  about  tbe  diameter  of  b  gooie-quill,  and 
Que  oval,  largt  r,  or  about  double  the  above  on  the 
broad  part,  and  bgdig  oompoaiCioa  made  of  glue, 
wbititig  and  liuecod-oil.  The  piclnro  taken  fieni 
tbe  frame,  duit  well,  and  proceed  to  wash  off 
with  cteau  water,  not  letting  your  brush  held  too 
mnch,  to  make  your  work  too  wst.  When  waahed 
off  let  itaudbyfor  aome  time  to  get  dry  and  itsadj. 

Now  ia  your  *= —  ' *--  -'^ '-' '- 

good,  or  rep 

need  two  piecea  of  braaa 
one  about  lin.  full,  bent  in  the  sbspo  of  an  J\  the 
enda  being  flattened  to  form  a  kind  of  trowel  iu 
miniature,  auch  as  are  used  by  arlista  in  clay 
modelling.  Make  j;oar  oompo  wann,  and 
work  it  well,  that  it  may  not  work  lumpy. 
Having  aome  hot  glue,  dab  some  apon  tee 
■ore  place,  preaa  your  compo  upon  it;  in  a 
few  minutes  you  may  proceed  to  shape  it  to 
eorreapond  lo  the  rest  of  pattern,  EavinxmBde 
■II  thinga  tbipsbape,  that  which  ii  to  be  matt,  i.e., 


le  laid  dovpn  with  gold 


the  bottom  ol  design, 

iiie  very  iparin  gly,  a 

if  tbe  promintnt  ports  or  that  which  ia  in"reliet 

'  'o  be  burnished,  is  to  be  aized  and  clayed;  then, 


after 


1 ;  this  IB  allowed  to  dry.  When  yon  are  about 
to  lay  the  gold  on,  wot  it  with  olean  water.  The 
oil  gold -size  will  take  from  two  to  five  bouca  before 
it  will  be  at  to  receive  the  gold,  and  will  depend. 
in  a  great  measure,  upon  tbe  weather.  Thia  oil 
gold-aize  is  comi>osed  of  prepared  linseed-oil,  very 
flnal^-groucd  litharge,  and  atone  ocbro.  The 
Qiubioa-faDife  and  tip  can  be  djspenaed  with, 
•Itbough  theae  and  tho  dabber  are  all  held  in  the 
handa  when  laying  on  tbe  gold  by  tbo  profeiaionol. 
The  cuahion  is  a  board  about  tbe  dimenBiona  of  b 
half-sheet  of  note-paper,  tbe  backbalf  of  which  is 
walled  aronnd  with  a  pioce  of  parchment  about 
3tin.  high :  the  floor  of  the  cushion  is  wash-leather, 
as  it  ia  uaually  called,  prepared  with  red  chalk ;  on 
the  under  aide  ia  a  strap  to  strap  it  upon  your 
thumb,  or  the  gilder'a  thumb  of  the  left 
hand,  the  hooded  or  walled  part  projecting  over 
back  of  the  baud,  the  Hngera  being  onrled.  The 
tip  ia  placed  betwEen  tbo  second  tuid  third  flnger, 
nod  the  knife  lietweon  tbe  little  Bnger  andnext, 
and  the  dabber  between  the  forefii^er  and  thumb. 
He  takes  a  book  of  gold  and  abokee  out  three  or 
four  leavea  into  the  hood— pell-mell  as  It  would 
aeem  to  the  uninitiated,  places  the  book  down  in  s 
aafe  place,  takes  the  knife  oad  picks  up  one  of  the 
leavea  and  toBiea  it  about,  givesitapufC  of  win:! 
iroinbii  iip9.  and  there  it  is  spread  out  upon  th> 
•msbiaa  without  a  wiinkle  in  it.  He  Ibeii  proceed) 
lo  carre  it  np  into  tbe  shape  cr  axe  peteM  Uut  he 


Kinvanient  to  DOvvr  hia  job.  He  than 
Icnife  to  Its  proper  plsfe,  and  lakes  the 
9  BDioe  long  t>aager-ba>r  between  aome 
card  for  a  handle.  He  whisks  the  tip  over  tbe  hair 
upon  hia  head  or  down  his  whiskers,  and  Applies  it 
'  >ce  of  tbe  leaf  gold ;  it  instantly  picks  it  up 
magnet.  By  these  meaiis  be  conreyB  and 
depoaita  the  gold  where  required,  r«pliiceB  tlie  tip. 
and  takea  tbe  daMor  and  doM  it  down.  S<imc  will 
lab  with  the  dabber  batwseu  the  little  linger  and 
lext  upon  tbe  i>^t  bond  with  the  dabbing  part 
lutside,  and  win  pick  up  and  dab  and  cover 
L  frame  in  a  few  aeconda.  After  coveting  (aeo 
bat  it  is  all  covered),  let  stand  for  an  hour  or 
WD,  and  akew  off.  That  is  done  by  tbe  akowiag- 
fitch  ;  the  (ool  iah^d  between  the  thumb  and  fore- 
~  right  hand,  and  preased  lightly  down  upon 
tbe  gold,  itud  a  slight  akeving  or  twisting  action 
given  to  it,  and  tbe  tine  gold  or  pounce  iibenited 
by  the  action  ia  akawedby  tbe  same  action  into  the 

;_.,„.; J ' 5a  of  the  pattern  tb It  the  dabber 

_.    „_ Conlinuo  this  action  with  the 

powder  under  your  bruih.  until  you  have  gone 

d  your  frame;  then  skew  your  gold  powder 

to  a  highly  glazed  piece  of  pap«r  and  pre- 
When  you  comtnence  gilding,  the  best  plan 
spread  a  sheet  of  maniila  paper  under  your 
work — this  ia  n  very  highly  glazed  paper  of  a 
wbitey-brown  hue.  and  Tery  tough:  the  parts  to 
be  buruiihed  should  have  atfet' ._-.-;-_ 

'o  Bpoken  about  the 

\\  work ;  now  for  the  dead  aud  burniahed. 

ig  washed  and  rep»ired  mitrea,  &c.,  and  set 

to  steady  or  dry,  have  some  No,    I  gliss- 

paper  and  rub  down  with  Anger  or  cork  rubber. 

"■    9  one  coat  of  parchment  size  and  wbibng:  tbo 

must    not   be    too    thick    or    thin,    that    it 

not    conceal    at    tbe    ordinnry    tempcr.i- 

I     of     the    room    or    atmoiphera.     But    the 

of  the  thumb  and  finger  is  tbe  beat  criterion  lo 

ly ;  if  too  tbiek  your  work  will  peel  off  wtien 

ed  in  a  warm  room,  or  on  a  hot  eummer'a  day. 

aw  work,  a  coat  of  weak  size  fical,  ueitwhthng 

size  :  let  dry  and  rub  down.     A  second  coat, 

and  rub  down,  then  a  coat  ol  clay,  then  drop 

n  and  go  over  with  weak  size,  and  aat  by  to 

dry.     When  dry,  see  that  there  are  no  cracks  or 

chance  of  ita  peeling  off.    Then,  with  clean  water 

'  ioft  brush  lightly  damp,  and  lay  tbo  gold  on 

icdiately  after,  aod  dab  dawn.  Let  itand  by  to 

dry.     Tbe  Jiat  remaining  dead,  the  hollow  or  tiead 

— ,y  be  burniahed.  Thebumisbera  here  itieuticiied 

I  curved  like  a  bom  that  you  can  got  into  a 

How,  a  quirk,  or  over  a  bead.       When  com- 

ited  so  far,  you  may  eitbersize  or  vumieh  ;  but 

me  tell  you  tbat  neither  improve  gildiug.     It  is 

lal  to  size  malt  and  ornamented  work,  and  dead 

upnu  mouldings.     Itisa  great  protection  Dgniust 


dust. 


If  not  sized,  il 


iduat,  and  no  dinting  oi 


aahinp 


Xow  for  sizing :  Take  a  clove  of 
quill,  and  finely  grind  up 
[  with  a  couple  of  table- 
Bpoonfnls,  let  settle  and  filter.     Dissolve  aize  in  it 
_  .  J    __,_      ,j,j|jg  ,^j[]  jj^.  iijg  rough  surface,  and  is 
,Bct  it  from"  tbat  nniaanea,    fly-aoils. 
but  if  you  would  like  to  varnish  that,  you  may  re- 
ive the  lly-Boils  witbimpunit;^.    Take  Joz.  gum- 
adarec  lo  half-pint  good  spirits  of  wine,  and  in 
other  amall  phial  [aboutBnounOB),put  one  penny- 
.  irth  of  saiTron.   WheD  (heformcriBdieaolvad  and 
settled  clear,  ponroff.audodd  aome  few  dcopa  of  at  ain 
il  of  tbo  desired  colour  ;  go  over  the  gold  with  a 
t  of  very  weak  size,  and,  when  dry,  vomiBb  and 
1  upside-down  to  dry  free  from  duat.  The  way 
ive  made  oil  gold  size— take,  aay,  a  lionnd  of 
ite-lead   and  red-lead,  mix   with  halt-pint  of 
good  raw  linseed  oil,  pour  about  a  gill  of  boiling- 
water  into  it;  wfaon  well  miied  up  let  stand  for  a 
day,  then  add  another  half-pint  of  oil  and  well 
stir  up  twice  a  day  (moruiug  and  night),  and  in  a 
few  daya  you  will  have  a  beautifully  clear,  fat  oil, 
it  oolourleaa  ;  thianiust  bsmiiod  or  ground  up 
atone    ochre  and  litharge,   nut    as  a  paint 
IB   a  stain,  and  to   render  it  aiccativc :  this 
wheo  prepared,  be  kept  BOmo  considerablo 
ithout  diying,  in  a  jar  or  gallipot,  if  coverrd 


^.r? 


)     of    T 


I  have  knoitn  it  t 
in  en  hour,  and  not  to  have  been  Gt  in  i 
Being  a  great  fnmbler  with  tho  cusliio: 
through  not  having  practice,  your  b 


;othe 
be  ready 


uUlEfr 


ofroi 


,  tab, 


into  Ihreo.  and  fiah  out  with  a  email  damp  fitch 
camel-hair  pencil,  and  depout  and  dab  dow 
Deep,  extra  deep  gold,  is  used  iar  tbe  purpoaa. 
you  prepare  your  own  whiting,  it  must  be  w< 

iraahad,  and  remain  to  allow  tf 

tew  sacnnda,  and  then  decanted 
settle:  finally,  make  a  tray  of  a  square  of  blotting- 
paper  double,  pintA  up  the  oomera,  and  put  upon 
a  Bath-brick;  pour  the  water  i>ff  as  far  ui 
vau  can,  and  tbe  thick  into  the  trti)'. 
briuk  and  paper  will  soon  absorb  tho  water, 
whiting,  after    the  paper  covers   are 


le  coarse  to  Battle  a 


ttle  fit  lor  M*.  Tear  daaly  |«\, 
d  the  Bma,  ««d  jtmti^,  M  |% , 
t,  plnmtago  iiBlnd  ndNM  |^' 
after  bsa&ff  wifcid  -flliisk  ■  J^ 


in  a  jar  Or  bottle    i 
must    be  s«ned  tl 
about  2  percent,  [ 
with  your  clay,  after  being  i 
your  clay  is  fit  for  use.      BytlM  Bath 
iiqunr  is  absorbed  very  readily,  aad  pi  ,    _^ 
-'    "'--    "-'-"       nd    predpitatiB,  IUtM>.fa,Kl 
nam  of  trosUe.    Yosr  p^  I 


•  Bath  W  A  I 


u  will  fi, 


[15301.]  -OU  In  WatoboB.— Xo  ioAl  f, 
watchmaker  is  right:  but  If  he  is  riltt,alirL 
oil  or  the  watch  ia  wrong.  Good  ctl  ik^^ 
corrode  in  a  good  watoh,  neitfaar  ilwyii^ 
watch  varyatoU  ;  aomejobbara  at»«|iM^ 
no  oil  ahould  be  lift  Ulo,  ot  the  wcatkvtiS 
upon  it.   WhynotbyanoUuEwfttak^-JJ^ 


after   t 


It  Uttle 

throw  a(t_ 

.  lengUi  sod 

tho   euctioQ-pipo.    You   oannot 
matter  stands.     I(  a  Urge  iacIiDa-]f|(^ 
soma  tittle  better  result  would  bt,-^ 
pipe-frietion  would  boioduced;  bn  -„_^^^ 
great  length  of  the  pips,  wlMfgHgHt^B^ 
not  effect  a  complete  cure,    inthutili^ 
water  in  motion,  the  air  folia  to  pn' 
the  pump  as  fast  as  the  pump  eiai 
charge  it.     I  should,  howenr,  m'l 
packmg.    Tery  probably  in  w  gr 
pipe  air  leaka  in  through  a  poroM  ,  _,  __ 
joint.    This  would  anravata  mitla;  Ml 
would  never  get  the  tfaree  pnmpi  to  mAi 
with  auch  a  length  of  amall  saatlDB 
[15300,]— To  "  BottUBtt."— Tl 
.H  strike  from  3]in.  toSio.  would 
improvement,  as  the  expansion  wwli  >.' 

utiliaed.      If  making  an  eotiialj  : ' 

ahould,  for  simpUd^  and  chaafu 
'la  taadam  class.     Suppoiiiig  ttia 
till  retained  for  the  high  pnMiu*, 
1  the  issue  of  Kov.  11th  would  be  i 
}  that  you  might  proceed  on  tlu 
:ut  don't  make  a  start  until  7°°  ^** 
juule  of  drawiuga  showing  the  ■■^** 
]  that  there  will  be  no  bother 
arts  to  comQ  in.     1  should  no 
ugine  for  the  size  of  bait  you  havs, 
would  have  enough  to  do  at  full  >p>s 
where  you  and  ' 


I  nothing 


o  the  liuk-D 


'thing  tbat  will  beat  it  if  properiy  bbMH 
loramallboaU,  if  tbe  linhaandM^ 

in  a  steel  block  on  tha  plan  I«iterf  m~i<- 

■   almost  nOTiuidaititii  ttii  ^>i! 

sttroabbistlatiiA^ii  li-li: 

it  atutiu,  wtao,  rf"*;  ftm-T-. 

ondteaiitselftopiBMll  "ip 

quite  ai  wmUt  ul  "I*  i^t 


too  often  a  bad  lit 
away  it  goes  to  wear 
anbatitulea  for  it  are  quite 
more  parts— to  say  no""" — 

working  in direot  line -~  .._ 

ing  Uixrefay  still  more  parti,  nUibiarDaisl*^ 
&c.  You  do  not  givn  auch  a  duaaifli"  f  H 
gear  you  propose  to  snbatitnti  Mk,  "  *•* 
caunot  »*j  if  it  is  good  or  not  Ds?"™^ 
aiugla  eccentrio  with  atap  molioii  P  tt'^**'*; 
water  can  euUy  be  brought  to  tka  |iii"fc"9 


fc:- 


'u«ht  to  tka  P'^.'S     jriaia. 
must  project  tbrouf^h  the  bottom  of  IbsM^     ^  ^^ 
a  piece  ol  smaller  pipe ;  and  the  maia  ^^"^"^  ""     ' 
shonldbolhstop  just  short  of  the  aa^ 
beiugtbe  lowest,  allooadetisadwitHW 
gravitate  ait,  where  it  would  be  « 
pump,    Ttie  whole  engiua  would  m, — _-     |_ 
BCbeming  so  as  to  avoid  iiimariiaqJW^j] 
thsreianoveiT  great  difficult  to  baffty 
the  idea  is  not  a  new  one,  andwalaiaff* 
examples  to  guide  no. — SdbuqSC. 

[45408,]— PBd«la  t "ZLi-fc. 

lowing  describes  a  method  of  atta^DivliA  |n^ 

'     ,  which  emn  be^«Altl«|V2^ 

with  but  Uttle  {nnnd^.  MB** 

wbichit  ia  mpidied^riIlltHvH\ 

elevated  on  a  trams  mboat  0a.  fai^  ta  akl  « 

to  allow  tbe  following  to  Im  Applied  tott^-W  1 

representa  a  amall  wind-cheat;  P — ^.•- 

woight  to  force  the  aii  into  Qi«  e] ,^j  _ 

air  to  the  reeds;  F  if  a  iaader,  eooiiBoUttaa*  I 
footboard  S  of  harmoniajn  by  link  Q,  wUAk 
hinged  by  two  imall  bolta  at  each  eodi  T  '  ~ 

the  pan,  reeds,  pallet*,  and  Uirwa,ta.; 

the  pedals,  wUoS  aie  camMotad  m  ■  pell  h» 
wire  to  the  pallat-levere  T.  EkdiinnhaaaBW 

nod  small  nutatskolr  — ■*  ■* —  " ' — '  — ■ — ' 

encoof  atlaobmont  oi     „_ 

through  the  end  at  i 


pedal-organ,  i 
icotboards  of 


tof  paUt,  U 


I  blowing  at  plaaaure.  \,  m  dj^iam,MiM> 
live  leading  from  feeder  F.  It  ii  made  id  tiift 
it  Boft  lea£er,  and  1*  mod  In  eadet  fa  mW* 
bium  d1  six  to  the  faeder.   TtereedtMliV 


zHeioH  iiiQEuaa  uroiPOBcn  or  i 


T  8tt.  tone,  and  if  there  is  anfficieiit 
:  Tibiston  ma;  be  emploTsd.  The 
id*  ia  doue  tMhire  the  leader  is  ood- 
(ootbDUilt.    ThBwlwls  at|uigs- 


nlug   Old   VerR 

holes  a 


sidori 


toga 


plied  to  ajij  lumnooium  for  about 

.  oxclusiTS  of  Ubour.    Tbe  dotted 


Wfttoh.— Su 
.     ..  _.ti;  if  they  rtre. 

hoIm  inside  with  >  eentre^pniich. 
until   the  arhor  Gts ;  aee  thkttbe 

"ight,  QDil  the  balsa  Koad.  Is  the 
•e  lor  the  burel?  Does  it  biod 
VstJJjOV  WOBUAN. 

IbCohb      of      Vftst  -  BanDlnff 

la't  thiiilc  "  Looo."  will  find  a: 
Jvided  the  metal  is  a  iititabls  m 
liuu  uarroir  outaide  tingi,  wittk  < 
{tut  the  width  of  the  two  inside 
^o  rings  are  cutoalsnt,  with  a,  nick 
'i   which  Qta  a  amaU  brau  stud, 
;  thia,  of  aouraSj  prevente 
1  cominft  oppojile.     Ths 

0  the  TiDgi  14,  that  wmetimei  the 
[  out :  yet,  on  drawing  a  piaton,  I 
d  the  cnta  apposite  eacS  other,  and 
3  with  twn  ac  tbreo  other  deeorin- 

1  to  do  with,  I  find  these,  o"  '"- 
;han  any.  Thoy  stand  wear 
t  week  1  took  a  set  out  ol  a 
i-ouKines,  which  were  worn 
ginal  thickness,  and  they  wt 
.  ouly  the  inner  ring  broke  i 
■a  was  after  Dearly  two  yean  of 
Ot  work,  and  "  Looo."  ia  probably 
tions  Bje  not  nsnally  spared  vary 

ctrlo      Fire- Fly     LfKbtlnr'-iip 

will  have   read  the  deaoripHoQ  of 
D  last  number,  iind  all  that  I 
mall  bichromate  cell,  with  th< 

to  a  rod  nnd  kept  out  of  the  liquid 
311  light  up  as  enonnous  quaatily  of 
Acuity  ia  taking  the  lif[ater  to  the 
er  way  is  to  make  up  a  larow 
ive  wuea  laid  on  (Rultaperoha 
laving  a  I-IO  inch  batwesn  each  of 

er  oai'h  gu  borner,  then  by  biiug- 
to  circuit  the  whole  o(  the  jot*  will 
V  moTDBut.— W.  J.  Lamcabtki. 
Bla-Laatam  SUdea.— There  an 
ilidcs— the  one  in  whish  slidaa  art 
er  the  other  ia  very  good:  but  I 
e  maoh  betlar  than  uiy  o(  Ihe  ' 
ly  a  double  ahde,  or,  rather  a 

Die  carrier.  The  moring  carrier 
and  goes  to  a  dead  stop  at  eithf- 

one  picluro  is  being  exhibited  tf 
tee,  and  in  on  instant  the  carrier 

goefl  into  poiitian  without  an 
htng  buckwarilg  and  forwards,  an 
erotthe  slides  being  pudied  ou 
liisalver  for  a  singFa  lac  tern, 
?e  as  a  pair  of  lanterns,  few  peopl 
3  between  the  two.  I  would  giv 
tut  haling  devoted  some  thought  to 
It.  I  do  uot  ihiuk  it  wise  to  give  it 
Loll  be  plessed  to  giT*  instructioa  to 
natour  eihibitor  per  letter. — W.  J. 

adow  Fernery. — Ton  should  have 
worm  water  uademeath  the  soil  in 
ing.  This  could  be  healed 


had  c 


Ihis  want  Uie  tube  round  the  case,  flually  mtuniioe 
into  the  room  again  at  a  higher  level.  Tlie  pipi 
inside  the  case  was  coiapo  gas-pipe,  and  was  li 
at  an  incline  to  one  oaroBr,  St  which  woi  a  siphon 
to  draw  off  the  oundensed  prodoots,  and.  this  led 
ontaide.  Thapa  flame  waa  but  a  tiny  peno"  -' 
flanuL  except  tii  vary  cold  weather.   The  ruul 


d  thus 


0  gas,  I 


aid  i^et  into  fernery.  You  might 
bing  ID  the  bottam  of  the  soil  oon- 
I  hot-water  apparattis;  but  it  ii 
utve  a  double  bottom,  and  let  the 
ate  between  them,  liiis  plan  has 
latul  in  seVBTil  femeiias  I  know  of. 
rming  the  air  inside  the  fernery, 
I  soil  cold,  ia  a  bad  one  in  STery 
eiB  undsitakings  amateurs  should 
unch  as  poniue.  They  will  Sad 
ti  are  sabjected  erea  to  a  tampar- 
ilow  zero,  Tet  their  roots  will  bo 
am.— W.  J.  Lasoastsb. 
ndow  Famary.  —  The  plan  I 
old  be  to  carry  a  pipe  with  luitrBir 


a  U-tube  of  wraught-irou,  D,  which 
was  Qiieu  With  mernury  ;  B  is  the  gas  inlet  ]ii 
thrnugh  a  sorawed  plug,  with  a  rory  fiue  . ._ 
drilled  in  the  pipe  to  prevent  the  gm  baing  entirely 
cut  oH,  oud  BO  eitinguisbiug  tbe  li^ht.     C  ia  the 

CLpetotbejet.  The  bulband  tube  wereuiaide  the  case, 
iddeo  behind  some  Tockwork,  and  by  expanmant 
jottomaintainthocasautUO".  II  the  dotr  of  "-- 
cue  woe  opened  and  cold  air  allowed  to  How  in, 
air  in  A  lustautly  coutraatod  and  opanad  the  „_ 
wa]^  full,  gradually  closiiig  it  at  the  tdupBiatura 
again  rose.    To  praveut  Ihe  heat  beiug  too  dry,  I 


had  a 


II  the  ( 


It  by  it, 


!vapo 


kept  the  air  tooiat.    Your  taok 
hat  nicely.    For  the  iMoeflt  ol  other  raidere,  I 
nay  add  that  a  friend  has  a  simitar  arrangement 


oept  t! 


1  the  e< 


To  keep  the  Ileal  regular  the  marcuircairiei  aliabt 
Boat,  which  opeua  or  cloaee  a  throttla-valva,  wbiob 
thereby  increasea  or  diminiafaoa  the  How  of  heat 
through  the  tubing. — SUSLIOKT. 

[4^243.]  —  Bleotio  -  UetkUurgy.  —  I  have 
thouBbtoveryoar  query,  and  cannot  see  any  real 
at  aU  for  the  solution  of  any  part  of  the  platint.-. 
anode.  The  only  way  in  whioh  I  can  account  for 
(ha  apparent  oonomoD  is,  that  the  platiniun  wa( 
covered  with  minnte  gas  vuicles. — W.  J.  Lju(. 

[46250.]— loe-Taclit.—"  Tachtunan  "  will  find 
a  capital  article  on  ios -yachts  and  their  constrac- 
tion  in  Scribner'a  Mmithhj  Magaziiu  lot  Augnat, 
I S81 .— Dbvoihembis. 

[45251.]- JCIoro  -  Photoier&phy.  -  Tou  wiU 
find  a  number  of  letters  npon  this  subject  in  recent 
Tolames.  Dry  platv  will  do  beautifully,  and  you 
-tan  work  with  ordinary  daylight :  there  is  no  need 
if  sunlight  for  on  ordmary  enlargemant.  ~W.  J. 
Lahcastbb. 

iterial  can  bo  rendered,  to  i 
to  the  action  of  tbe  weather 
1  atronff   aqueous  solution  of  ci 
r  pattiolly  decomposing  the  soi 


:°j' 


1  Burlace 


ially  d< 
a  film 


)t   bard  s 


[J  )255.]  ^.Surveyor. — Tonr  best  course  would 
be  to  go  ap  for  one  of  the  examinations  for  local 
lurveyon  held  by  the  Sanitary  Institnts,  Conduit  - 
itreat,  which  would  give  you  a  good  idea  of  the 
knonledge  required;  but  X  fear  you  will  And  it 
difncult  to  obtain  on  ap|>oiutment,  nnless  ypu  hare 
hod  actual  exparienoe  in  a  surreyoc's  omce. — S. 

[45239,]— Surface  Oondanaer.— Many  thanka 
»  "  Soulight "  lor  his  nodOB  ol  my  inquiry.  Sup- 
slemeutiug  my  former  letter,  the  engine  it  a  ata- 
jouary,  borizontat  one.  I7in.  cyliuder,  llOOIt.  piston 
ipoed,  working  at  GUlb.  praamra,  with  automatic 
Bul-ofF,  driving   aawing   machinery,   kc,  and  is 

oirculatitig  pump  wosld  not  be  needed  in  Cornish 

*--"--,  about  2'>dtt.  hestiag  aurfaoe.    lahould  alao 

_   id  to  know  what  elia  oir-pnuip  would  bo  re-  1 

quired. — F.  CoiRfoB. 

[4S261.]-I^  ud  N.  W.  BiiKln«>.-"Ha«U-' 


aero ''  has  ^t  together  a  wonderful  coUeotion  of 
□amos  oertunly,  but  many  of  them  are  uot  L.  and 
N.  W.  ones  at  all,  BolBalava  and  Iron  Doka 
a™  brood-auage  3(1.  singles,  without  nomlMn, 
Q.W.B,  Firebrand,  VaiikviBS,  and  Zephyr  are 
L.  and  S.W.  engines,  nnmbera  74,  119,  and  172 
reepectively.  The  former  is  7lt.,  the  othera  Sft. 
6ia.,  all  coupled  eocuies'  ot  Mr.  Baattia's,  with 
outside  cylinders.  The  L.B.  and  S.CB.  have  a 
6fL  Gin.  side  tank,  coupled  In  front,  eallad 
Wimbledon  'So.  6.  Auckland  and  Shildsn  were 
Btockton  and  Darlington  engines,  built  in  1S39 
and  ISU.  They  were  at  the  Darlington  Eihibi- 
tloo  four  or  Ave  yean  ago.- W.  B.  F. 

[46267.]— Ponrer.— Thanks  to  "O,  P.  C."  and 
"Qlattfiu"  tor  kindir  answering  query.  To  the 
latter  gentleman,  I  shall  MtMm  it  ■  favour  H  ha 
will  rave  a  brief  deioiiption  at  expeiimonts  aa 
offei«d.— Tbos.  HABD(UBn.B. 

[15268.J— Bailway  Oorves.-The  meUiod  I 
have  always  adopted  for  sattiug  out  railway  curve* 
ii  one  which,  I  tolieve,  is  in  general  use,  Thste 
is  apropoiitiQn  ia  £uclid  which  proves  that  if  k 
straight  line  touch  a  given  circle,  and  asollMB 
atraight  line  ba  drawn  Iram  the  point  of  oontaat 
,  la  aoy  dlieolion  ontting  tha  einU,  tba  tngla  which 
thia  mia  nutkea  with  tM  tangent  will  ba  aaiul  to 
tha  angle  at  the  ^laz  of  any  triangLs  imoribad  in 
tha  opponte  segoimit  havini^  the  chord  for  iti  baas, 
and  la  apex  aomewhere  m  the  circBmfsreoaa. 
Snpposa  D  A  a  atraight  line  from  which  werequiN 
to  sat  out  a,  curve  of  a  radius  CA,  t^e  straight  Una 
to  ba  a  tangant  to  the  curve  (D  A  may  also  ba  a 
tangent  to  nnolher  curve  already  set  out).  Sup- 
pose A  K,KL,  LM  each  to  reprseenta  chain,  eithai 
Gflft.  orllXirt.,Bethecase  may  be,  then,  as  shown 
by  Euclid,  the  angles  M  A  L.  LAK.  KAEare 
aquat  to  asoh  other,  the  two  former  beini;  on  equal 
basaa,  having  their  apices  at  the  circumferances  of 
equal  aagmaota,  and  the  Utter  also  equal,  for  rea- 
sons given  above.    The  diagram  is  exaggerated  to 


show  the  lines  clearly,  but  in  practice  tha  eb^- 

'"^gths  AK,  &c.,  are  equal  to  the  parts  of  the 

oarafereoEe  which    thay  aubtend.      The  angle 

KAB  can   easily  be  calculated.      Euclid  shows 

Lt  the  angle  at  the  centre  C  is  double  the  an^a 

the  dttumterenoa,  or  angle  at  C  ^  3  KAB. 

we  have  the  following  proportion  :  angle  at  0  : 

360°   ::   AK   :   S^.     r  bemg   the   radios,   call 

KAB  =  n  and   AK  o  c.  we  therefore  obtain 

from    the    above    n    =    f  irr  .   QO",    whioh    will 

'  'a  the  angle  for  any  rodiua   and  any  length 

'^^■^^'^1    All   we   have  to  do   then   ia  to   sat 

the  theodolite  at  the  point  A.     Set  the  line  of 

limation  accurately  to  some  point  in  line  A  D, 

'Crse    the  instrument,  and    with    ths  tangent 

ihe  telescope  through  the  smalt  angle 

' '-  "  —  ■■an  time  the  chunman 

ingth  and  hold  up  his 
iging  pole  at  the  end   at    the  chain,  and  by 


calculated  above ;  i 


ir  left  till  the  pole  i 

rat  point  iu  the  curve  will 

au   should    then 


angle  equal 


to  the 


motioning  him  to  rii^ht 
lineot  cimitnatiDU.  the 
'  led.  The  chaioi 
another  chain,  and  a 
loved  throQgb  anotha. 
Suit,  and  tha  eecond  point  tiled, 
this  way  a  curve  boll  a  mile  long  or  more  can  be 
set  ODt  without  moving  tbe  theodolite  from  its 
place.  Iu  practice,  the  chief  dilllculty  is  to  get  the 
exact  point  in  the  line  DA  from  which  to  com- 
mence the  curve,  as  a  lengUi  of  a  tew  feet  (orwoid 
back  from  tba  proper  point  will  throw  out  tha 
rve  considerably  if  we  wish  to  hit  a  porticDlar 

Ct  half  a  mile  aw» ;  but  this  is  a  matter  to  bo 
led  by  practice.  Xf  tha  theodohte  hoe  to  be  sat 
ip  at  some  mtermediate  point  in  a  chain,  ths  first 
ingis  would  be  some  fractional  part  of  A;  for 
instance,  if  tha  curve  oommencea  at  35ft.  from  the 
end  of  a  chain,  the  first  angle  would  be  36/tDO  .  i 
it  the  chain  is  100ft.,  and  this  must  be  added  to  aU 
the  subsequent  mulUples  ot  n.— M.I.C.E. 
[45269.1- A«a  «£  B<»»Uk.  — "^^m.  toato-ya*- 
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ceoiu  leriea.  Tbo  Gauit  is  tha  loweit  of  the  upper 
orebxceoua  rocki,  oud  contuua&a  immense  ijiumtity 
of  fcmils.  moro  eapaoinlly  the  cephilofKMi;  the 
fouUi,  howeier,  da  not  keep  well :  thej  aoou  brook 
Wp;  thie  ii  ovisg  to  the  sreAt  Bmoont  of  pjiilos 
contained  id  the  Gaolt.— W.  J,  LjjioisrEB. 

[45272.1— Electro-Kagnot.— To  Ma.  Liwcis- 
TBB  —A  bu- magnet  to  lift  301b.  noald  hsTa  to  be 
made  out  of  lis.  icoQ  rod,  say,  12iD.  lonR,  and 
irould  require  the  wire  on  the  bobbin,  Ho.  16 
noEB,  to  be  wrapped  to  &  dcplh  of  lin.  sJl  toand. 
A  horseshDe- magnet,  with  core  ona-tontth  the 
usa,  would  lift  Bs  mQDh  wdght  u  the  itnight 
magnet. — W,  J.  LmcAsmi. 

[45274,]  —  UndergTonnd  Oiatom.  —  "  Bar- 
naby  "  would  floil  pipes  flxod  in  brickwork  niwajs 
leaking.  But  whj  make  Iho  cijtem  of  brick  ?  A 
second-hncd  iron  cistoro  could  be  bought,  and  cost 
iar  less  than  brick,  into  which  sjiy  Dumber  of  pipes 
conld  be  fixed  safely  and  peimaoently,  and  laat  for 

BTCt.— EilN-  WiTSE . 

[43276.]— CoBtoms  OffloerB.— Notice]  of   ei- 

aminatioiia  for  oat- door  olhcani  of  Cuatomi  are  in- 
serted in  the  Loudon  daily  papers,  but  eapeciallyin 
those  issued  ou  Tuesdays  and  Fridays.  As  soon  as 
an  BiaminatioD  IS  BDtiouneed,  intendiog  candidates 
should  apply  for  a  form  of  application  to  attend  it 
to  the  ''Socrelary,  UivLI  Sorrice  Com  mission, 
■Westminator,  S.W.''  Eiaminationa  tor  these  ap. 
pointments  are  usually  held  three  or  four  times  a 
jear:  but  owing  to  changes  that  are  shortly  bi- 
peclad  to  take  place  in  the  Customs  Department, 
they  are,  for  the  present,  suspended.  A  Customs 
ont-port  olerkship  is  a  better  appointment  than 
that  of  an  0.  D.  otHcer,  but  the  eiamioation  to  bo 
passed  is  much  mote  diliiiult.— C.  8.  CoiCU. 

[(■^70.1— OoUiory  JlIanaKOnient.- Yon  are 
not  breakmg  the  law  by  employing  sixteen  men  a 
ahift  uuderKiDund,  working  tiFo  shifts,  without 
laTini;  acertiQcatod  manager.  The  reading  of  the 
Act  is— A  mine  in  which  less  than  thirty  persons  are 
ordinarily  employed,  or  thoaveragedaily  output  of 
-which  does  notexceod  25  tone;  but  it  also  stipulatss 
that  should  the  inspector  of  the  district  insut  on  a 
manager  being  employed  he  must baengaged,  and 
yon  may  rest  assured  that  no  inapector  worlhv  of 


T.  E.  J, 


nagBT.- 


I4S283.T— PoaaUB— With  the  permission  of 
■"F,B.A.S.,"  perhaps  I  mav  be  allowed  to  suggest 
that  the  foaails  mentioned  are  Linjtul!o,  These 
delicate  bivalrea,  which  are  very  like  barnacles, 
had  the  mantle  proloaged  into  a  siphon,  attaching 
them  to  foreign  aulwtances;  henoe  the  name.  The 
ftenua,  which 

Through  all   t .j , 

Lower  Silurian  downwards. — T.  G.  P. 

[4S284.1— FBllnunu.— This  instrument  is  used 
to  oorrect  oompasses  for  vatiation  and  dcTiotion 
"byonazimath  of  a  star,  precisely  as  the  pelorua 
does  by  on  aiimnth  of  the  sun.  rbe  divided  card 
it  usually  transparent,  and  a  lamp  ii  placed  be- 
neath— the  whole,  of  courae,  awinging  in  gimbals. 
It  would  be  better  if  ■'  H.  J.  A."  inspected  one 
than  if  I  attempted  to  crowd  a  lull  description  of 
one  into  a  reply.— Pauqul. 

[46286.]- Amataur  Silversmith's  Work.— 
To  imake  what  I  think  nte  called  in  the  trade 
"jump"  ring*,  get  a  piocoof  brass  or  iron  wire, 
-'-'-'ly  ■mailer  in  diameter  than  "       ■  "      1 


slightly  SI 

the   silvei 


1   this, 


ihe 


through  with  n  fine  saw.    Make  yoarown  Hider. 

two  parts  silver  and  one  pari  by  weight  of  common 

pins. — Os. 

[46286.]- Amatsnr  Silveramlth'a  Work.— 
Jst.  Aaneal  the  silver  wire  b;  beating  to  a  warm 
red,  then  wind  tbo  wire  ou  an  iron  uandril -the 
mandril  to  be  a  little  leu  in  dicumference  than 
the  sixe  of  ring  required.    If  you  ore  using  a  small 

Juantit;  of  solder,  it  will  be  cheapest  to  buy  :  aak 
»  best  silver  solder ;  oanbe  bought  where  ordinary 
sheet  silver  is  sold.  If  "  Amateur"  wishes  to  male 
bis  own  solder  1  think  one  of  the  four  methods  I 
send  him  will  give  utiafactory  resalls.  Silver 
solder:  (1)3  parts  oEsilver.  I  part  of  white  spelter 
■older.  (2)  loz.  of  silver,  2oz.  and  4dwt.  ofbrass. 
(3)  4dz.  of  sUver,  2oz.  and  4dwt.  of  brass.  (41 
4oz.  of  silver,  loz.  Gdwt.  aud  IGgr.  of  brass,  and 
3dwt.  and  Sgr.  of  zinc. — Tnos.  Aufior. 

[452S7.]-!..  and    S.W.    Qooda   and   Goal 
Engliies. — As    far  as  I   know,    there  are    three 
ireengines  — 1.  Afewoldonaines 
ind  driving  wheel*  coupled,  about 
small  traiting  wheel       *    "" 


with  tha  losdi 
5ft.  lin.,  and 

"Webb's     "Mineral,  ,  ..  _,     

4lt.  eiu.    I  do  Dot  know  the  diam.  of  the  wheels 
«(   the   Dew   goods   Htted    with    Joy's   gear. — 

DiOHBD. 

[45201.]- Horae-PoTOr  of  BnrlneB,- Yon  do 


Those 
i.  Mr. 
upled,    diam.    about 


[4^292.]— Bread-iDBklnv.  —  Ur.  Robin  will 
find  some  at  least  of  the  Information  he  asks  for  in 
the  volumes  of  "Abridgments  of  Specifications 
relating  to  cooking,  bread -making,"  £:c.,  pablished 
by  the  Commissioners  of  Fatenla.  The  first 
volume  of  this  work  was  published  in  1ST3,  and 
contains  descriptions  of  inventions  from  in.  1G34 
to  A.D.  18i>G.  The  second  volume,  which  comes 
down  to  IS7S,  is  jnst  announced  for  publication. 
By  means  of  these  books  M.  Robin  can  ascertain 
fur  himself  which  of  the  full  patent  specifications 
he  need  refer  to.  Abridgments  and  speoificatious 
ahke  will  be  found  in  the  "  fiibliothuque  Ra- 
tionale," aud  in  the  "  Conservatoire  das  Arts  et 
Metiers."  Paris.  I  presome  that  tbe  Ai-iated 
Bread  Company's  paCentfl  ore  those  taken  out  by 
Dr.  Daaglish.     The    earliest  of   these  dal«>  bock 


[462S2.]— BreodmBklnK.— Mr.  P.  Robin  can 
easily  get  the  apaaifioatiaas  ol  the  patents  for 
aerated  bread  by  applying  to  any  of  the  patent 
agents,  whose  address  will  be  found  at  p.  vi.,  the 
covers  of  this  paper.  A  search  would  have  to  be 
made  in  the  patent  ofiice.  There  are  a  number  of 
pttoDls,  same  oi  which  must  by  time  have  lapsed. 
Tho  machinery  for  any  of  the  methods  of  carrying 
out  the  process  is  uf  nacesaity  very  oDstly.  1  have 
known  £6.000  to  be  Uiid  out  on  aerated  plant  by  a 
breadmokiog  company,  and  before  it  hod  been 
three  months  in  operation  the  directors  were  oom- 
pelled,  by  the  clamour  of  their  custtimera,  to  revert 
to  the  time'bonoured  system  of  yeast  formenta- 
tion.  From  the  amall  quantity  of  bread  Mr. 
Robin's  orphanagB  would  require  daily,  it  dosa 
seem  to  me  highly  anadvisabfo  to  bury  a  lar^e 
sum  in  the  sbspo  of  machinery  for  tho  production 
of  the  bread  by  the  aeration  process.  It  should  be 
botne  in  mind,  also,  that  there  is  now  not  the  same 
conaenaua  of  opinion  about  the  superiority  of 
ai'rated  bread  ever  bread  mode  by  fermentation 
with  either  Nnn-Aariiriyecj  cereeinia,  or  .S'.  ininur. 
With  tbe  macbinea  now  in  use  for  sponging  and 
don^h-maldng,  the  one  system  is  quite  as  cleanly 
as  tha  other,  and  beyond  all  dispute,  the  fermentod 
article  is  more  natritiouB,  and  gives  loss  work  to  the 
stomach.  I  would  have  pleasure  in  helping  Mr. 
Robin  with  any  hints  my  experiance  might  suggest, 
if  he  would  give  details  of  bis  present  methral  of 
breadmaking,  and  the  quantity  of  Soar  used  daily. 
— A  Baxes. 

[45203.] -OBtlneal.-Mr.  Robin  could  not  do 
better  than  state  his  wants  to  Dunham  Fils  et 
Cie,  42,  tiue  tit.  Qenev.,  Bouen,  That  firm  are 
thoroughly  familiar  with  all  the  makers  of  the 
special  appliances  for  the  manufacture  of  oatmeal 
as  made  in  Scotlaud  aud  Ireland.  Mere  verbal 
directions  to  the  miller,  who  moat  likely  knows 
nothing  of  kiln-drying  oats,  and  the  specialstoae- 
dress  for  grinding,  woold  be  of  do  tbJus.  There 
isB  flnepaner  "n  "Oatmeal  tnditsHuiutaotuce" 
in  TAi  Miller  (London)  for  September.— A  B^KZB. 

[45205.1- Choniloal  Oalcutation.- 1  wonder 
"  Photo^spher"did  not  see  that  in  my  reply  47 
waa  amiapcint  for  iy.  This  represents  the  water 
contained  in  the  y  parts  taken  of  the  06  per  cent, 
solution  of  A,  Just  as  \bx  and  10:  represent  the 
water  in  tbe  parts  taken  of  the  orii^nal  miztore, 
and  of  the  DO  per  cent,  solution  of  B  respectively. 
— C.  E.  F.  N.,  Cheltenham. 

3  "Guide 


the  radios  will  be  ai 


inch  more  than  the  length  o 


eccentric  rods,  and  you  will  find  that  the  point  is 
just  inside  the  line  drawn  through  the  centres  of 
■heaves.    The   Utter  may  be  SxvA  to  shaft  by 


la  of   a    long   fet-Mtevr  pairing   down  the 


is  sketch.  I  have  emploTMa  method  of  aoa- 

nectinsihs  eMantrierodstolink^  whiOh  dootaw^ 
with  t&B  fork  at  end  of  rod,  by  maldiw  liuk  tbiaka 
than  nAol,  and  slit  at  each  end  (see  •ketch)  fw  b 
tod  (which  woold  be  a  piece  of  flat  brass  or  Bt««l)  ta 
work  in— a  pin  passing  throQgb  link  easily,  soda 
driviDg  fit  throogh  rod  secures  the  whole.— E.  L.  P. 

[I529G.]—I.iikk-Kotloii.— Radius  of  link  atruA 
from  centre  of  ahait,  set  "  forwards  "  aheaTa  M* 
+  the  lap  in  advance  of  crank,  and  "  backwards" 
sheave  in  same  position  il  engine  wera  miiniiig  In 
opposite  direction.— W.  S. 

[4520ii.]— Llnk-UotlOD.—I  ahoald  oeitualy 
prefer  to  strike  tho  radius  of  tha  link  f "" 


to  set  the  eccentriei  by  sight  whan  coupled  to  lh« 
valve,  and  wheo  right,  secuto  them  with  a  nI> 
screw  through  a  boss  on  Ihe  sheaves.  Hence  itil 
easiest  done  if  tbo  valve-chests  next  tbe  fraiaea, 
OS  the  plan  is  then  easily  carried  out.  But  if  tha 
□bests  are  between  the  cylinders,  with  the  gM 
direct,  tlien  tha  eccentrics  must  either  bo  pnt  oa 
tho  branch  shift  before  it  is  built  up,  or  else  made 
ia  two  ports,  held  together  with  screw-piDS.  There 
'-  '  -teat  difficulty  in  this  way  with  model*.— 


[45297.]— Snlphato  of  Lime  In  BoUar  VMd- 
Water. — In  my  opinion,  the  best  ajitidota  te 
sulphate  of  lime  m  boiler  is  a  good  scoling- 
hammer,  used  every  time  the  boiler  is  cleauedoM; 
if  there  bo  much  deposit,  clean  the  boiler  once  1 
month  at  least.  The  use  of  solutions,  fluids,  and 
compositions  in  some  places,  is  apt  to  remove  some- 
thing besides  incrustation,  and  therefore  ooghtto 
be  carefully  guarded  agaiast.- Set. 

(46301.1— Float  of  Water-whael. — I  ahaoU 
myself  advise  a  I'onaelet's  wheel  with  corred  Seats, 
as  giving  the  most  power  from  tho  tall.  The 
application  of  tho  water  must  be  governed  bf 
local  ciroiuostancea,  auch  as  the  level  of  the  toil 
race,  and  other  points.  One  wonts  to  see  the  ploos 
proposed  to  plaoa  tlis  wheel  in  to  properly  advise, 
as  there  are  many  ways  of  both  saving  first  cost, 
and  preventing  waste  of  power  whui  at  work, 
by   oaretol   investigation   at   tha   oatset. — Sua- 

[45302.]— I.OCO.  Injector.— The  piping  must  be 
filled,  or,  as  it  is  termed,  loaded  with  resin,  it  hav- 
ing bean  Srst  annealed.  This  preventa  oiippliB 
and  denii  forming  in  it.  Sand  may  be  osedl  bnt 
it  is  not  so  good  ai  resin.  The  flanges  ^anld  bs 
brszod  on  to  tha  pipe  when  it  is  bent  as  naedad.— 


[46312.] — Hare — Mars  will  be  in  opposition  at 
6  a.m.  on  the  27(li  of  December.  His  angular  dia- 
meter wilt  then  be  1^-2"*  he  will  then  havehli 
r latest  angntar  diameter  during  this  winter. — W. 
Lahcasxsh. 

[45314.]— FobbUb  of  Ireland.- Yoa  hadbetta 
consult  a  library  catalogue,  and  read  over  sudi 
port  of  tho  literature  of  the  Tertiary  and  Qoatsr- 
nary  periods  which  bear  npon  the  subject.  Tbe 
r 1  -laniing  will  be  a  matter  of  tint 


— T.  G.  F. 


.     rllJP- 


log.  of  ratiaof  expansion),     l^iomple- 
(1  -(-  '286)  =  30  +  [■iS.;  =  3S-55.~.W.o. 

[45320.1  —  Bon^h-and-Beadr  Burgrery.  — 
"tionoet"  should  procure  Mr.  Srooe's  "l%e 
House  Surgeon,"  published  by  the  Acddmt 
Assurance  Co.,  Bank -buildings,  Lothhmy,  CO.— 
Ntrs.  Dob. 

[15320.1  —  Boucta-and-Seadr  Sorsarr.  — 
"Lancet  should  Join  the  "  St.  John's  AmbuloDM 
Association,"  whiuh  has  "centres"  for  lectures, 
kc,  in  many  places  over  the  kingdom.  In  five 
leotures  he  will  be  taught  all  that  he  evidently 
requires  tu  know.  It  he  cannot  do  this,  I  con 
recommend  tbe  small  boi^k  (used  at  the  lecloro), 
by  the  late  SnTgeou-Major  Shepherd,  price  It., 
or  Dr.  L.  Weatherley's  Ambulonoa  Leotures,  ilw 
Is.  The  membership  of  the  St.  J.  A.  A.  u  only 
5s.  per  annum.  If  "Lancet"  will  writetathe 
secretary  of  the  Associatiaa,  St.  Johii's  Oate, 
Cleikenwell,  E.C^he  will  get  full  informatianM 
to  lectures,  &c.  llie  Association  sell  the  first  book; 
Messrs.  Otifllth  and  Farran,  St.  Panl's  Chorcb- 
yord,  B.C.,  the  other.  As  a  nsember  of  the  Asss- 
ciatioi^  I  con  speak  to  tbe  valae  of  its  initinotlciB. 

[45321.]  —  BemoTlnr  Ohetnlcal  Stalna. — 
If  the  acid  has  not  yet  burned  a  bole  through  Ih* 
cloth,  you  should  put  some  aomionia  on  to  ths 
cloth  ;  or  if  there  is  any  gold  in  aolution,  yon  can 
waih  out  the  yellow  colour  duo  to  tha  dilodds  af 

Kid  ;  then  remove  any  other  stain  with  ff"iiwni''* 
n't  use  potaih.- W.  J.  LAXcisiBa. 
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[45321  ]~ImIt*tlon  TIowstb.— You  need  not 
-OH  Ditrio  acid  «t  all,  oaitber  need  joa  dspend  apoii 
HkneillaB  ■oap.  I  have  alns^  obtained  the  mosi 
brilliuit  •ffBCta  with  Cutille  aoap.  Thia  can  bo 
obtained  at  any  ohrmiBt'a.  Before  liftiiiD  tbe  viie- 
flown  oat  of  the  eoap  lolutioo,  jou  h&d  better 
l«a*e  it  in  for  d.  fen-  gecoada  ;  thsD  take  out  cars- 
Inlly  and  Ipt  it  drain  tor  a.  few  aeconda  nuti!  tha 
Ooloura  begin  to  appear ;  then  hold  it  neaily  hori- 
zoolil  wiu  tha  least  JncliDatiou  pouibla. — W.  J. 
LaxciBTix. 

J4e323.1— SlUphkte  ot  Zlno  Bkttery.— The 
;  lulphate  of  ziac  cell  I  knoir  ot  is  a  DaniBlt,  in 
ths  poioDS  call  of  which,  and  Borroundhig  the 
ntic,  is  a,  iolation  of  aiijpluite  of  lino.  Tb« 
oell  i*  very  constaot.  but  would  not  be  of  value 
to  jon  because  of  ita  bulk.  1  ahould  raoommend  a 
few  Doall  manganeee  cells  ;  theae  would  ba  leea 
sIpenilTO  than  the  chloride  of  ailter  cella.  The 
latter  to  wbich  you  refer  will  nquiie  a  new  plate 
of  the  cblorida  made :  the  present  one,  I  have  no 
doubt,  haa  bam  laduced.  It  you  would  oare  to 
make  np  a  new  p[at&  &c,,  I  ih^l  be  pleaaod  to  tell 

JOD  how  to  do  it— W.  J.  LA>CA8tEB. 

r4S324.1-FftTiltr  Eiaotrlc  Bell.— The  little 
apntiit  which  has  a  platlnam  tip,  and  rtnta  upon  the 
armature  carrying  tbe  atriker,  ib  down  too  tiRhtlj  ; 
bend  tbe  apriag  up,  so  that  when  the  armature  is 
down  on  magnet,  there  the  little  platinum  con- 
tacts are,  eay,  1-lliin.  apart;  the  bell  will  not 
rafoae  work  uen.  You  ought  ta  have  got  OTer 
the  difficultv  in  a  moment.  Juat  think  how  it  I* 
that  the  bell  riDg  a,  and  tod  will  know  more  than 
yon  OTor  knew  before.— W.  J.  Lascj,st»r. 

[4S324.I— Faulty  Blectrio  Bell.— Ftom  yonr 
deacrlptioD  it  would  aeem  that  the  position  of  the 
"contact  breaker"  aprin(;  at  tha  bock  ot  the 
armature  hsa  become  abilted,  so  that  when  the 
stroke  of  the  hammer  ia  completed,  contact  ii  not 
broken,  as  it  ahould  be  ;  the  twU  is  thua  converted  i 
into  a  "  ainple  atroko."  The  defect  may  be' 
remedied  b^  altering  the  poaition  ot  tha  apring 
nntil  there  is  a  amall  apace  between  it  and  the ' 
armatnia,  wheu  tbe  latter  toaohca  the  magnet. : 
With  only  one  cell  (and  that  probably  weak  from 
usage),  this  adjustmbot  requiros  to  be  made  with 
great  nicety  :  but  if  your  ball  ia  ol  good  quality 
you  will  find  it  to  be  provided  with  an  adjusting 
Mnew  for  the  pnrpoae  ;  but  unlesa  its  working  parts 
■re  monntad  upon  a  metal  plate,  it  will  ba  liable 
to  frequent  derangement  bom  the  shtiDkiug  or 
■welling  of  the  wood  during  atmospheric  changes. 
— B.  T,  Lewis. 

{4-S3Z8.1  —  Morg'an'a  ProcaBS. —Morgan's  paper 
is  to  be  obtainei3  at  the  photographic  cheadsta,  afid 
ts  oeualiy  sold  in  large  sheets  about  the  size  □( 
■Jbumealeed  papoc  of  the  ordinary  kind.  It  can 
be  used  tor  entatging  by  the  magio-lontsm,  or  in 
the  camera  ;  in  both  cases  tbe  paper  is  made  rooiat 
or  duip  with  cold  water,  and  then  laid  with  ita 
plain  side  en  a  piece  of  plate-^Iaas  ct  tbe  riHiulred 
aize.  It  can  now  be  placed  m  the  camera  like  a 
wet  plate,  or  stood  up  to  receive  the  image  from  a 
lantatn  ;  in  this  case  a  piece  of  ruby  glata  muat  be 

S laced  in  front  ot  the  lens  of  the  lanteni.  while 
ID  right  focus  is  being  obtained;  it  can  be  with- 
drawn for  tbe  eipoBuie.  It  is  developed  with  the 
"ferrona  oialata "  developer,  and  Bied  with 
bypoaulphite  of  soda,  and  in  case  ot  a  yellow  stain 
ftbath  ot  dilute  aulphuric  acid  is  anplied.  It  is 
very  cheap  to  woik  with,  and  once  the  ^l>t  ea- 
posure  asoeitained,  ia  eioeedingly  easy.— Willi ui 
Peek.  Haywaid's  Heath. 

[4<'>330.]— Qalvuuometer. — Dr.  Mann's  medical 
nlvauometei  being  one  of  the  forma  ot  my  patent 
inatrumenlt.  and  made  by  me,  I  can  eiplain  that 
they  can  only  be  used  directly  to  meaaure  ^'cur- 
rent." As  the  graduation  furnishes  values  corre- 
sponding to  thuec  calculated  from  a  tangent  or  line 


. jmplayed  with  a  tiuigent  ot  sine  load. 

ing  In  other  forma,  Iho  aclail  reaiateuoe  in  ohms 
is  graduated  on  the  dial.  A  Dsniell  cell  in  abort 
circait  through  this    gnlvanomelar  would  give  a 


Btrumentii  overweighted  b^  a  current  passing  of 
more  than  double  what  it  is  intended  to  measure. 
Tou  might  as  well  expect  to  weigh  a  leg  ot  mutton 
upon    a    spring -balance    intended    for   lettera.—- 

[45332.1-000  to  bWb  anarter-lcoh  Spark. 
—You  may  make  the  core  Jiu.  indiameier  aud  iiui. 
long;  uae  three  layeis  of  No.  IS  ailk-covered 
capper  wire  for  " 


_e  primary  coil,  and  402.  to  Co2. 

vered  No.  3G  for  the  secondary  coQ.   A  con- 

ijenser  is  neceaaory  to  obtain  a  good  apark.  It  can 
fas  made  of  three  or  four  large  sbeeta  of  tinfoil  cut 
into  piecea  5in.  by  3ia.  Thirty  or  forty  ol  these 
jArers  will  be  erough.    Ton  moat  hai      " 


than  the  thin  wire,  No.  30,  so  frequently  employed, 
and  is  quite  as  cheap  to  nse.  The  battery-power 
may  be  one  or  two  oell*,  Bunsen  or  bichromate. 
YoD  can  get  a  contaot-breaker  from  any  London 
ipporataa  dealer,  who  will  tell  yon  tha  phoe.— J. 


Ml 


)333.]— OoU  to  Klve  anaTttfr-lneli  Bpark. 
must  make  the  bobbin  4!a.  lung,  and  Ulc. 
uiuuuHr;  then  put  iron  wires.  No.  24  gauge, 
sufficient  to  make  a  bundle  {jfo.  in  diameter,  then 
you  must  ininlato  these  from  the  primary,  wl ' 
ahould  be  two  layers  ot  Nn.  16  ailk-covered  w  , 
nicely  wound,  and  one  Uyer  inaulated  from  the 
Then,  for  aecondar^,  yi 


ot  No. 


silk-ci 


coil  to  your  own  taste, 
will  want  a  condenser  maJe  of  40  piecea  ot  tinfoil, 
each.  Bay  6in.  by  3iin.     It  you  do  not  kooi    ' 
to  fit  the  whole  up,  I  ahould  be  pleased  tc 
TOU  drawinga,  with  full  working  details.— 
LancaBTiu). 

[4.>33'i.)— Wheaten  Flour,  fta,— Prices  vary 
with  the  price  of  wheat.  As  to  properties  aud  pre- 
paratioB,  see  the  lectures  of  Protaasor  Uioham 
repotted  m  this  paper,  beginning  ,lanuary  oi 
February,  ISS'I,  and  onwards :  also,  for  another 
view  ot  the  jubject  apply  to  the  aecretaiy  ot  the 
Bread  Reform  Xeague.  Miss  Yatea.  IT,  St.  Ed- 
mund'a- 1  orrace.  Regan t'a -park,  London.  I  find  it 
ths  wisest  plan  to  bay  dirabt  from  the  miliar,  and 
aitt  tha  meal  to  the  required  degree  of  finenen. 
— Floitb  Workeb. 

lethe 


w.a. 

[4.i3'ia.]  —  CondenBer.  —  Tha  net  gain  of  the 
condenser  is  the  efleiitaf  ISlb.  nearly  removed  from 
acting  against  the  piston,  less  the  power  lequired 
to  work  the  air-pump.  Therefore,  taking  your 
case,  if  you  added  a  condenser  and  air-pump,  the 
boiler  pressure  might  bo  a  httle  reduccii  if  i'  '"  - 
boiler)  was  dangerously  uresaed.  Hut  Iheeco 
of  fuel,  owing  to  the  alteralion  ot  cut-off,  Wuuld 
auffer.  Speaking  broadly,  you  might  take  oil  lolb. 
from  the  boiler  press ute  if  o  oondenser  were  added  ; 
the  gain  would  be  in  this- that  the  engine,  as  a 
high-pressure  one,  discharges  its  exhaust  steam 
againat  an  atmospborio  resistance  ot  nearly  161b. 
to  the  inch.  With  a  condenser  this  reaiatance  or 
back-preoBuro  ahould  be  removed ;  but  againat  this 
there  is  the  power  needed  to  work  the  aic-pump. 
SuNuonT. 

[46339.]— SallorUo  Add.— The  principal  and 
protrably  the  active  reason  of  tbe  Frenoh  prohibi- 
tiou  was  that  the  use  of  salicylic  acid  enabled  bad 
and  injurioua  materials  to  be  employed.  It  was 
remaited  that  the  acid  ilsalt  waa  iujurioai,  but 
most  authoritiea  atate  that  it  boa  no  ill  effects ;  and 
it  ia  probable  that  tbe  remark  was  thrown  in  as  a 
m  ake  wei  ght . — SlnXk . 

[45340.1— DIslnfaotailita.-A  wlution  ot  par- 
mouganate  cf  potash  ihonld  be  put  in  a  saucer  or  in 
a  basin,  and  telt  in  the  room.  1  prefer  tbe  use  ot 
a  towel  dipped  in  a  solution  ol  the  permanganate, 
and  then  bung  up  in  tha  room  until  itisdry  ;  then 
get  another  towel,  aud  bang  up;  the  Bnt  ope 
Bhonld  be  dipped  iu  boiling  water  and  wrung  out, 
aud  then  dried  before  being  again  used;  this 
melhoid  will  disinfect  a  room  very  speedily. — W, 


[4ii31I.l— Motor    for   BIowIhb   Organ.- A 

water  and  gas  are  not  available,  it  remains  on  ope 
quesUon  as  to  the  employment  of  manual  powei , 
steam  power,  or  hot  air.  The  latter  would  do  the 
work  well  enough.— SmjuaHr. 

[46344.]— BolaxBlncofPtaotoB.— There  ia  only 
one  way  that  I  am  aware  of,  and  that  ia  tu  render 
a  eopy  transpaiant,  and.  by  the  aid  ot  ths  lantern, 
throw  tha  enlarged  image  on  to  a  transparent 
Bcrepn,  which  would  allow  you  to  copy  the  major 
Iju^  ace  urate  W-  If  you  have  not  a  lantern,  then 
the  mattpr  is  difFarent,  as  it  would  be  hardly  worih 
your  while  to  make  one  far  that  purpose  alone.  In 
that  case  tha  best  and  cheapest  way  in  the  cod 
would  be  to  send  the  card  picture  to  LondoD,  and 
get  an  enlargement  made,  wbich  you  could  after- 
wards colour  and  work  up.  It  is  aimply  impossible 
to  throw  it  on  a  icreon  by  the  ud  ol  light  only. 
Lenses  of  a  suitable  kind  must  be  used, — Sunliout. 

[16316.]— BnlarKmenta  tram  ^-plate  Nega- 
tivea.- wilbout  trenching  on  the  quoslion  as  in- 
directly addressed  to  "  E.  M.,"  may  I  add  that, 
after  trying  myself  several  plans,  I  have 
found  moat  concluaivety  that  much  depends  on 
ths  lens  thnt  is  used  for  the  original  nega- 
tive. Tiien,  if  jour  Hunter  and  Sands  single 
1 1 -us  gives  thoroughly  good  definition  with  a 
flat  field,  such  as  tha  Wilaouiao  made  by 
Boss,  then  I  would  not   advise   you  myaelE  ta 


change  your  lens,  as  yon  won't  batter  it.    If  tha 
deSnitiou  ji  not  microsBopio,  Iben,  by  all  meant, 

K':  a  better  one.  With  all  due  respect  lo  Vx' 
noaster,  I  should  advise  you  to  gel  one  ot  hia 
i- plate  bellow*  bodv  Tonriat  cameras.  I  hod  on* 
or  a  long  time,  and  it  gavo  me  eveir  satiafaotion. 
I  fancy  "Le  Merveilleux  "  muat  be  r^  eheur. 
The  one  1  named  above  was  thoroughly  good  ;  and! 
iu  good  appniatiiB  at  starting- 


A  12bylOUnd«capelen 


jQ  much  good 


porb'ait   class,    as   t 


.or,  I  n 


....forget  that  ^... 

require  a  compound  condenier.  The  .'iiu.  size,  I 
qnite  agree  with  Mr.  Palmer,  ia  Iho  right  thing. 
On  the  question  ot  the  lantern,  T  have  written  t£a 
qaerist  who  has  been  in  commuuicition  with  m« 
-npeoting  anolhtr  matter:  but  any  other  querist 


lay  require  such  will  always  obtam  my 
ion  by  a  personally  nddreaaed  qnary.  To  th« 
■"""      ■  It  the  negatives  eresharpandolonr. 


hut  qui. „ ^ 

the  prints,  ID  by  12,  would  ba  well  worth  having. 

SuNLionT. 

[45347.]— BoUBrConBtructlon.—"Vuloan'i" 
boilers  oro  seam-ripped.     The  cause  is  not  due  to 

EroBsure,  but  to  dirt,  or  sudden  contraction  of  ths 
oiler  bottom,  and  it  ia  of  frequent  ocourrenoe  ill 
externally -flrtd  boilera.     Daublo  rlioliug  will  not 

Etevent  it:  tha  only  way  ia  lo  keep  Uie  boiler 
ottom  clean,  and  feed  with  warm  water.  Do  not 
allow  the  fire-doors  to  ataud  open,  ai  tha  ruah  o( 
cold  air  agoiuat  the  boiler  bottom  when  heated  is 
eofficient  to  causa  these  rent*.— Set. 

[15347.]— Boiler  ConBtrnetion.— A  little  con- 
sideration will  convinca '■  Vuloan"  that  tha  atrain 
upon  tha  circumturential  cannot  be  so  great  as 
upon  tha  longitudinal  seama,  and  an  example, 
taking  prataura  aa  unity,  aud  pUtsB  as  lin,  thick, 
diameter  4Sin.  will  make  thia  clear.  Area  of  drcls 
4ain.  diameter  is  1809sq.  in.,  and  the  ciroumfeiance 
of  a  circle  having  same  diameter,  is,  say,  150iD. 
Therefore,  strain  per  nquare  indi  of  section  dr- 
cumferontial  aooms  1S03  4  1-^1  160  =  1208,  B»y, 
121b.  Strain  per  aqoare  inch  luugitodinal  seams, 
4B  -t  1  +  1.2=  211b. ;  showing  that  strain  on  Ion- 
gitudiiial  is  double  that  upou  rirrumfarantiaL  Or, 
-jciierally  BpeaVing,  -7554    31410  =  '25  asaaaiast 

=  5.    This  is  taking  all  terms  as  unity.- W.  3. 

[46348.]  —  Launoh   Uaohlnary. — One  vary 


•n  that  b< 


M  got  up  St 


■hell.  ThBtumaceought  to  have  been  iOln. 
diamatar,  aud  the  tubes,  ioatead  ol  being  3ia. 
lametar,  should  have  lieoD  Ijin  instead.  Ilia 
imedy,  as  far  as  it  csn  ba  applied,  is  to  make  the 
firegrate  16in.  long,  with  the  bridge  lowered  to 
3)in.  torcronn  of  furoace.  Then  to  the  chimney, 
juat  where  the  eihaust-noizle  comes  into  it,  fit 
what  is  termed  a  petticoat  pipu,  with  3in.  aperture, 
ao  that  the  steam  froto  the  uibanat,  instead  of 
being  thrown  into  tbe  full  diameter  of  the  chimney, 
is  thrown  into  a  Sin.  pipe  only.  By  this  means 
tha  eibauat  will  ahorpen  the  draught  better. 
Chimney  ahould  be,  say,  Gtt.  long  from  smoka- 
box- joint,  and  sliouldbaveaateam-jetcr  Mower  to 
help  m  getting  up  steam  at  ataitiug.  You  will 
never  gat  up  ateam  very  quick,  a*  there  is  too 
large  a  body  of  wster  ;  but  you  would  do  better 
by  doing  what  I  name.  Iu  starting  the  fire,  wall 
cover  Uie  grate  with  coal  —  small  tumps,  and 
thou  Black  over  it,  except  liin.  at  trout  end : 
on  this  place  wood,  &c..  and  light  up.  In  a. 
short  time  you  ought  to   have  just  a  litlla  st 


1  the  gi 


re  that  tt 


a  the  bl 


then     draw    mora 

•holfs  in   the  fire, 

tha  bars  are  tree  from  clinkera.     You  will 

get  best  result  with  the  present  boiler.     lOlb. 

ia  quite  enough  pressure — in  fact,  too  much,  in  my 
opmion  ;  sav  30Ib.,  it  should  be  for  aueh  a  boiler- 
Boat  wouW,  of  course,  be  alow,  bb  the  engine 
and  boilei-powar  are  both  inaullicient  for  the 
~  mgth  andlwam.  Pitch  of  screw  ii  alau  rather  too 
lucb  tor  two  blades  only.  About  2(lin.  to  24in. 
would  be  better.  If  wanted  to  hurry  the  getting 
up  atoam,  why  not  try  Cre-lighlera.  such  aa  are  used 
for  ordinary  honashold  purpOBSBi-  They  aiva  a 
great  flame  and  would  soon  start  the  coal  wall. 
To  get  a  fair  speed,  you  would  want  a  much  larger 
boiler,  and  a  larger  engine  too,  Rorry  I  cannot 
help  you  beyond  this,  as  the  facts  do  uol  allow  of 

-SUSLIOHI. 


BresslnK  Belta.— Leather  bolts  will  last  double 
10  uBual  timo  if  tmated  with  castor  oil ;  they  will 
9  rat  proof,  tbcy  will  always  lemain  flciible,  and 
will  not  crick.  A  beit  4in.  wide  will  be  equal  to 
100  liin.  wide  which  has  not  been  oiled.  It  re- 
luires  twenty-four  hours  to  penetrate  Iha  leather, 
[fused  sooner  the  greariiie-a  -jiilV  ins^a '*«>iii». 


iNSUEa  moHAiao  ahs  wobld  ow  aaasimi  Ko.  no. 


mmmsssso  quebies. 


lieg  oin/ar  llu  bfn-Jll  vf  IlKirfiilaiaemtTii 


KieBetl  end  i«  too  tUck  to  go  thiongb.   N«xt,  I  mppoH 
'     noke  una  umt  IM  halted  in  Um  foigs  ;  OwD,  vtwt 


th  FlnUUsfT,  p.  47. 

[  G.w.B.  aigiiiHi,  a. 

ither-Ilrjiog  Huiuc, «, 


4«U.    Hudw 


417ttj.    Immenian  riinbotold  Condougr,  4S 


Admiced  Coobtn]-.  14U.  ' 
To  "Hpeiiiu,"  110. 


4£011.  To  ''SpeTau/'ltS. 

4MM.  I..uidI4.W.En3iiu>wilbIi>r'>V>lTe-Beu',117. 

4A01H.  tMf  cl  Btemped  WstchM,  MT. 

4UI1U.  CaluuT«dQlu«forFDUaT>l*7. 

titm.  BuRle  Juk.  14T. 


Fomution  f — How  to  fci  a  mi 
iinuU))' vM  It »  itnakr  ud 
lu  ileHnW  Kn  ■  pa(V«taw  ' 
— La.,  dtm^dg  pkpa  picton , ,— _^ 

hot  on  tb*  BUM.  Biut  nbbin;  oR  tne  paper  biolL  altet- 
mrdi  I    I  flnd  tlut  gdBttus  ihceta  an  mocti  ruif 

' ntUiK*  on  thu  Uu  glaM  goatad  wltb  piUCine,  u 

is  apt  to  ran  on  tliD  ffUa,  and  this  ooatiiM^  doga 
.  Will  paiatBn  aniiirer  ta  tnnifer  thB  gulatius 
A  thu  glaai  when  n^uizol  for  f  ruumg  i  -^raaT- 


abovf  defeoU,  uid  haw  to  ffiit 


QUEEIES. 


[45B(a.]-HSpeai&a  Heat.-8np: 


b.  of  hrdiDfien 


, _, -SnppoiO 

la  mixed  njtb  Mjlb.  ol  air,  and  opliid«l 
mic thbdI,  the  cuntenta  aft«r  combuatiou  wuiuu  ucinu. 
ofvattp-npoot  and  wjlb,  atnitiageu.    Kiould  be  trlsd 
if  amncane  mnid  wurli  ont  thn  mMhad  bv  wbieL  it 
conld  be  ealeulated  vbat  qi 

bo  Ui«  tsmpcntuie  atlci   a 


1   Alao,  what  would 


[«SS30.1— Pis- Iron  Aiulyaea.— J.  C.  Belchar, 
rt^ly   441W1,   Oct.    aa,   in  his  — '"  •-  "  o-i'-i^" 
Counbyjuan/'  m  itforence  to 
g  other  thlniiB,  '"  tht  cui 


l«.^'«.l-To  Kr,  W.  : 

tnjble  poEtlon,  aiul  tha  ivol 

Cbu  keyboanl  of  my  piojii 

thankluUr  ncelTa  a  UUls  1 

Hcd  m  oner  tu  lemcdy  thf 

■he  felt  and  iyorr  I-Platii../.. 
[45396.]— BoliiliurlMiI  OotBvoand,  — WiU  mne- 
u  U\\  DC  whelhar  thate  la  any  aunpla  metbod  of 

haidenlpg  tbfl  above   pnpantion   of   rubba,  wlUumt 

ruhhiag  it  of  ita  moltlnj  power*  I— H.  C.  P. 

■HarmonoBTaph.  — 'Would  asnu   readet 

UHoftl 

■pital  com  t— Thboxv. 
[UacB.]— Salphkts  of  Btrantlxtm.-I  bcr  ta  In- 

cloaeoMnetof  aiMtartbtt  IhaTOicadtedrvoni  nooneinan- 
dent  reapectiiw  tiie  naa  of  atiDntianite  ornatiTie  carbonate  of 
etrcmtia.  Protiabir.tlwSieUiaiimlphatDoIationtiatacon' 
Tcrted into cubanato.  If ■o.byiriiatpnHtaaT  Iprcaume 
UiaC  slur  tba  nwu  baa  bato  aztnutad  from  Uuj  iaBoIu- 

SnoiiTujiti.— Sihco  it  hu  bean  ibDira  bj'  Fiof. 
cheibler,  of  Berlin,  that  atrontimn  ia  the  moat  powerful 
ladinin  of  ratnwtion  In  aoMi  raflnlDgi  owing  ta  Ita 
ipabilitr  of  oombininv  with  Oino  parta  of  aacchaiatc, 
-le  idea rnggenu, itaelf  that  the  Himcmedlummishtba 
(UDCceafulJy  amphiyed  in  the  aito,  and  form  a  not 
inlataiGHing  aubjcet  of  ipecnlaUua  (u(  Che  chLwiit. 
Hitherto,  nabTeatrontiantbi— that  ii,  tho  M  to  W  per 

— . ,. — ..  ,.  _. — ''^—h,,  not  been  worSed 

what  uaed tuba bmught 


BeU-Taugfat 
mineiala,  aaya. 


igflltaa -.      

aomewliat  tenoiant,  and  1  ahould 

"  J.  C.  B."  would  kindly  intoim  nic  now  i  am  to  aaoar- 
latn  tba  tampnMoro  in  thia  and  kindral  caaea.  Bnimae 
I  wlah  to  beat  Ow  DOOlanta  otai3iiiciblonptollO°Fl,ai 
■UD°7.,luiw  am  I  to  know  when  I  hare nached Ilia 
dtaind  tanpciatara  I  And,  would  "t.  G.  B."  kindly 
By,  too,  what  i*  the  butt  plan  for  iDtnaAis  tba  taot- 
pontma  in  tho  event  of  mj  wtabbv  to  go  bannd  tha 
power c^ a tbia^-^riekitd  ipiiit-lampT  UnabaxBOWOf 
asT  baUowaiOc  audi  likeairoiiBanantithBtlcaiildmakGl 
31un  la  tsMber  pofait  on  wfaish  1  abOBld  ba  obllg^  to 
anjoftha  "£.11."  erareapoudonta  tor  a  litUa  Intorma- 
tliBi.  I  biava  made  a  few  atlcmpta  TecaaHy  to  aatimata 
tha  mrbon  (combined  nod  gruphltia)  in  ng-lrun,  with 
Mlhei  uuaatiiitiietutT  leiulla.  Ueie  ia  whaCliUd.  I  put 
W(  naina  of  the  iron  in  eoarw  powder  In  amall  glaaB 
flaft,  add^HiO  H^  1«0  gr ^..—- .-...—     .«..- 

u  for  gc^rii^u»i7taltandYwaah«i 
wnn  Doiu  uiu,  uen  with  dilulc  Ud,  and,  Hoallr,  «ii'' 
alooholtillwaahicgs  vers  oataiiilDH,diled  at ttli'F.i 
iNrib  for  two  or  three  houra,  wei^od  content*  of  flltar  oa 

taial  caibon,  and  got  a  result  three  or  four  ti -~ 

auaaa  of  what,  u  I  knew  fium  other  aauieea.  1 
liaTC  had.    I  may  iLdd  that,  for  an  eiperimaat,  I 
tba  tilta  and  mntunti  m  a  pUtinum  erudbta 
hi|;heBt  poMible  hes.t  Co  be  got  fnuu 
apuit-lamp  and  weiglied  a^aln,  but  Ihti  oiout;  umwt  nu 
dlffemce  In  the  weight.     In  one   Hord,  thtn,  would 
anyone  kindly  inform  uie  how  lam  to  get  the  total  cor- 


[4U61.]- Laths. —Would  wmaone  kindly  tell      .  . 
beet  WBf  for  tevenuag  the  nioOon  of  the  leauing  aorew  of 

akelrh  would  obliijt-H.  T.  (i. 

iU3H.]  —  Syiuuno  -  Uacliliiaa.  —  Borne     fi 
umas  bock  a  ggin-.!  uj  Ti.-iy  intoreeting  letlvca  ai 

IbTre  carglull}' r^jid  up  ull  I  uu  Had  on  Che  aubjc- 
'     "   *  "  '"a  dynamo  that  will  fciV 


. juviding  thry  willhi.-. 

me  if  th^  can.  Bythttbye,  what  hiii  lK!<vmeofoi 
i-mvoluedlneud,  Mr.  lunntdy,  who  hu*  not  y<.l  fu 
lUltd  hii  promiM about  that  liilledentiit'adynjuiiD  ttii 
ho  »B*  tu  acod  lu  fall  woikiog  drawinga  for  makuig  I 


>Ok«a.— I  vi^  to  put 

'1  ttu.^.    Thetp^emi  ..  .. 

he  fdioe  bcfuro  luodiog,  aa  Uif 


[UaO,]-TTlOTi!la  ; 
opoke  into  my  h*"  I>tvoj 
put  through  ilie  Lole  ii 


a  bvUet^Dwnld  to  open  after  tho  head  i 


.]— LantBTn-HlidBa.— In  piinting  Inntem 
nuid  "linnllgliC"  kindly  giro  tha  following  ts 

— outta  cTcn  backgrunnd  t 

blolohy.    Will  tba  nuOut 


or  magloJanti 
paraffin,  pat( 
tne  paper  bi 


paper,  tha  but  way  to  mako  probnida  of  nitaagn  I  mA 
wdielher, batore Itla taken,  It  oagfat  to  ba  pmiaadl  I 
ha*a  raada  Bomo  by  baatiog  amuuila  nlbatB,  and  fiMl 
tho  gaa  Ihrotwh  oauitie  pouah  and  prntoaglpbata  Hi  tim, 
buttUipioeaaadaea  not  anawer  my  poipoae.— i&wn- 

[tG36S.]— aoiww-Bluttt  ot  8ta«m  XAimah^nc 
BOtaw-abattoriny«)ft.ataaB  laanefa  baa  a  amaU  aanat 
~ '  play  in  tho  gun^netal  ol  the  Btampoat  t  ''"' »'-- 


ind  the  ahaft)    4 
abaft  >tu£ng-box  !— WALie. 
[uaaa.l— Tkllow.— for  soma  timo  past  Ihan.heti 

tallow.    I   hara  triud  tiLpaaUlcition.  taking   a  kaon 

quantity  of  tallow,  and  a  known  qnaaHty  (In  enaiit  »t 

-• — iaid  deet-normal   aolutkrn   of  BanAiD  roda,  (tea 

nliahig    the    aunoa     of    aada     wllb     dad-MC- 

hydrooblaifo    aaid    aoIuHos,  nalgi 

aaiadleatuT,and  I  Snd  JoanBotBatat 


.undied  tonainalloouldboprmided." — Ktm, 
[«3M.]— Trloyda-  — To    ■■  Stouoiit."  —  In    & 

^■tihiwf  whore  bau  pt^^ntfig  haa  aom^mea  to  be  done, 

rbot  amannt  af  enaiaiy  la  loot  I— D.  A. 
L463S0.]~Inm  Buokets.— Would  bo  nnch  obliged 

0  any  reader  who  could  inform  me  of  tha  pmceoa  of 

uinoiaetnring  hon  buakota  and  galnolaaag  them.   And, 

qnidly  I   Addnaa  <^  nuken  of  tba  nquiiwl  nutchloety 
would  olao  be  Tory  welcome. —laoN  BucaaTa. 

.]— OaatTtoff  Wa^moa  Wheal  Asia*.— 
wheel  ailea  true  to  beiiring  I— Aodu  Nooi. 
.]— Sulplutte  of  AnunonUi.— I    aboold   bo 
Eor  iL  deacrjpljon  of  the  commeroial  method  of 

[15903,]— Inatantaneoua  Bhnttar,— I  havo  pni^ 

Che  top  andbottoi 


obliged 


30  wry  mufli  oliligod  if 
luau  UtciiAiiu;  wouht 
w  uag)itIti>pr«thuH 


Popular  Uielory  of 
.1,  tiUuk  diacnbi-b  thu 
rfioff  of  a  bright  rad 


coluur,wl 

leoa  ting..d  with  pink.  Could  I  ramcClT  call  my  moH 
Toilula  lubulata  or  not  I  Theee  queoliooe  may  neem  tu 
be  vrry  tririal,  but  the  fact  ia  (hac  I  am  only  beftinninf: 
tu  atuil)-  Btotta.  and  dnd  (lilhiiuluee  on  ivcry  aide  juiiC  iit 


Allen,  or  aoDia  of  0 


ig  ma  of  the  latest 


nif^  raaden,  kii 
od  moat  ralitbli 


[issro.]— Hodel  IiOeamatiTa.^WonU  "  E.  L.  F.' 
kiaOlf  atttwet  the  following    our—'       " —    —  -■ 
lindera  bo  made  for  a  model  h 


I,  but  (« 

ro  lung  Ingtlia  of  jin.  to 


How    eoa  tt. 
thanS 


atreagth  of  thaac  I 

quantity  of  alkali  i 

reader  of  the  "  B.  H."-F.  S.  T. 
lusn.l— Lktlia  Bngiae.— what  fmetionof  IBJ, 


[1GSI3.J— Noa  -  Aetfnia     Iivap.— WaDteO.    lar- 

onlan  for  ooniinutmg  a  nan-actiDio  lamp  for  oae  att 
!^eiy  aenailln  dry-plate  phBtogriptay  t— P.  W. 
[I5sri.]— Cryatada   for   Hioroaoopo.— What  ii 

.10  microacupa  I  I  eballbogladof  auy^JonaaiiimD 
thceubject.— B.T.  O. 
[UnSL]— Xloroaooidoal.— BattnbigtOTonr  imtt 
I:  p.  tu  of  the  maatug  of  tho  Bo^  Uenaeti^ 
oociaQ,  I  (tumid  like  lo  gaia  aoioe  f  nrtliei  intormatlDB 
napecttng  the  Freaeh  Rxuet  Hlerosoope,  Nadbaf  a  Kn 
R>&et  Mlanaoope,  and  Salt'a  Pocket  Misroacop*,  ttea 
noticed  aa  having  been  exhibitod  and  daaoiibed  by  3&. 
,!.._     ml.,  i.1 .j_  -rould   probably  be  na^al  to 


[4»;fl.1— "Stafer"  aewiug  -  Uoohina.  —  Uy 
matiiine  la  voikedliy  hood,  and  every  fire  or  *ix  ititcbi) 
ItwdlmlBtoiatlnieoctwD.aiid  tfaro  gn  on  allnghL 
Cbo  any  of  "oon"  let  me  know  how  I  ooald  mudf 
thia  t-3\iH  Tatuju. 

[USIT.V-^tralKhteninff  Stati  VlTe.-aniaa 
porchaaed  Bercrnl  auoa  ol  ateel  wlra.  It  haa  eomo  to  Be  ia 
coda.    Eoweanlatralghlenit !   it  ia  np  to  1  of  an  ladL 

{uare.l—X'ret  Saw.— Baling  a  lathe  SJIn.  esatrt. 

with  faa-Blate,  1  wiah  to  add  a  ftot  aaw.  Could  OBI 
of  "  ouia  *'  kbidly  giva  ma  a  good  and  almple  plaa  (d 
tlfact  the  iame  f    A  drawing  would  obUgv — A  Mioaukv 

IU37S.1—  Dynmioo  •  Xlactilo  KachljM.— To 
"(j.  P.  13,,  Clapham,  B.W."— 1  b^  to  tenjloryoaay 
warmest  thaaki  for  your  kind  offer  to  aaaiat  me  ■ 
regard  to  the  abort,  and  to  alate  that  the  ■nuf'iit  ia 
intended  for  llrtUng  purpooa  by  nunoa  of  the  an 
lamp.    I  ngrtt  1  aaonot  avail  myaaU  ot  joai  pntfcral 

iMida  at  a  Tcry  laaola  ^iea  ont  of  London  ;  but,  am  1 
be  allowed  to  BDlidt  yom  faroui  by  amunnalaaifar 
primtab  with  me  in  ngaid  to  tha  above,  and  I  wosH 
ever  fe^  iadebtod  to  you  .'  I  pubhah  my  addnaa  fat  ibr 
"  Hiipcnny  Bale  Column."- G-alvaxi. 

l4S3eo.}— Wftter  -  aiasg  —  Soluble  Alkallna 
SlllOBite.— Wharo  oonld  I  get  about  a  put  ol  thia .'  If 
nut,  how  coold  I  moke  it  I  i  want  (u  use  it  on  aboia  oal 
wood  lift,  from  Che  ground.  Vbo  only  infurmallon  I 
have  gut  ia  frjm  a  Gorman  fneud  in  BerUo,  who  C4U1M* 
tu  get  aome  while  glaze  from   apotlery,  but  laaaot 

thg  working  of  It  would  be  thankful!)'  laoeived  bf  a- 


■oiUier  for 
mow  huw  to  put  :k  earriagv  on  run 
lut  how  to  have  mode  an  ontuv  but  almpla  i]ed| 

[«5382.]- Cotton  Beltins  (Sndlesa).— Can 
irotburKtmtribuior  who  has  iuid  I'lperieoc?  wiLh  Aj 
3u  mttun  endlFBi  belts  kindly  inlorm  mo  if  it  it  adi 

*oaomical  ua  ita  pricoMcuU  to'  vi^^l"-Tuua 
[u»93.]— Church's  Sllde-Talws.  — Could  " 


It,  kindly  Ibl 

I.  built  at  (>nrt  9 

workaT    Iifaealil 
iked  in  my  an- 


Su  or  two  aince  1    And.  i 
t  to  Imm  all  about  Ih _, ,  _ 

notioed  query  uf  a  forCiiiiihl  unce  (Mo.  aWl,  In  yen 
ijaueu(Suv.ll.-Tiioiii»J.eiti,TT,  ' 

[463^.]- Fri Badly  Soolaty  TaluHtton." 
ehurily  to  tuKriinl  to  the  Ili;(Utnu--Urounl  the 

UcUL'Uc  &Hli.'if ■    'Xo  aave  fxpenac,  I  ahould  like 


ENCEUBH  laSEMmt  AWP  "WOBUf  QK  BOIBBgttt  Bl.  B70. 


«  uvd,  tbdr  price,  ftc.  t-HBscM- 

Ui  Icotliir,  the 
■Met.  Cknur 
er  Ifl  pnt  on  nu 
bbtn  f   Anr  fs- 


IB  in  -wUch  tlie  (Uppec  u  kepc  I 
inuIUwpa.    Which  1>  Uia  bst  I' 

MTMl  OlM».-Wm.™ui  e*Ii«i««rt 

t  ol  pttpuina  ihctLi  ol  glau  [■■tI  oi 
;,  to  Tciiit  •uddcii  diuisui  ol  teminm- 
Aun :  Thir  Hie  iiai  rniulnl  to  be 
I  Itff  F.    And,  vhiic  II  ttw  bcM  Usd 

II>UWt~lK.JUIUU. 

ad  Iron-How  In  tho  Tiright  MimlDg- 

ng    Power.— will  »nT  o(   "aan" 

iin.  iBtcli.  warkinf  in  a  nut.  u,  for 
■»  »eteir-i»ck  with  •  lfT«m.l<HiB. 
■  tone  »|iiircd  it  tbu  end  of  tli*  lam 


!nBin6»--7  Conld     Bnr    cal»- 

s   Nunh  -  Fiifiin   line  b««eai 

Ifo*.  uid  otLen  by  the  Compuiy. 
-u'hr.t^1i  cou^lt^t  and  a  tuk  ort 


ADDM  Ocdlnettgaa  t^«D  (or  abora  H  _ 
pUMUwbpth.aBdMBS  it  to  th«  bna  !«•»■ 
■ol  .Mt  Iti  Indas  «t  11.      Haw,  how  (w  I  flpd 


•!  B  maphnurii  ii  nvm—xr,  on 
■jijiiHiliaH  t  lliiil  lln  liilnriinlliiiit    Tbtn 

sDoladathaiidto  mir  slob*,  tbv*  Ii  onl^  ■  b — . 

.tthepola,«tiiAtana>itha^bDiDOTN.  Vhatnuka 
ti<«ntlMmtBf.AriMoa  MtwUal  tfobal  I  ihaU  b« 


u  UaiU 


.giue,  cha  iojectlo^ 
Lrtaun  velldilimi 
bi  promt  Kalo  1 


uAustura    of   SolnUo    OotOtL.— 
bii-Riulcr  inlonn  nu  bav  and  wh— 
I  iu  pieikiring  Klubla  eonui  ^-W.  W. 
dlnir-lii  Cocks.— Wiotcd,  tho  w 
ig-m  iteun  and  iitlier  eoelu.— W.  W, 
trio    Wa,tar  -  BeusLh. 
I  coil,  uid  tnj  Larj(4  bit   . 
to  uic  It  for  tilcctrifriiW 


laBtantaneouB  Watar-Seatai 

Ipo  rulTl^blt 


loltT    Of    lank.— I  liava  u  ci 
at  toCtom,  sDil  Itift.>il>li,tapa._ 
[1.    Will  Fumc  cofH!apomh!nt  Undlf  ^vu 


rhUigUu; 
9  I    And,  vbl 
ipa  ahuuld  ba 


ilmbniBBBdensaitu^vtha  wfitoL  CaamarOMMl 
mtot  a  wv  to  Inttn^r  anOelmtlT  to  aTanoma  ttaii 
jgfMtl  Ba  fw  ailoaoaaa  at  maant,  lit*  fuUowlsf 
■■----  "-•  inosaaa :  lat,  to  rather  uder- 
of  DO  daDOBt  in  Cha  llnca.  tod. 
mmt  aD  IU  *a  to  ban  anr  ohanaa 
oKsa.  3Td.  to  olaaninilwltbejanide.  Ith. aftili flUDf 
to  mtnailr  th*  daooilt  larr  nnuh.  Mow,  what  will  da 
tl)iil    llH>i-at<laaailnriiadpTn>.,aiid  nmry  lotoO' 

I  hai*  laeD  Mmtlira) 
!h  (b*  Uoea  of  &a 


,  — j-l-aalntnlMOBol] 

iiabMoUidinawrfaloglna 

.saifcawithinahoaankOuaUhi 

Uudb  bdp  in  tb(  lollawiiw  diSBBlIf  f-Ur  wIta'iaitiMW 

inacnlrlAadwHbaBBlnalNd  hnbiAii.    Whenllie 

tef  bab  a  thick  tmoBir  iDMi  itleta  to  tha  ildn  of  Uu 

ilar  at  Ita  aotfiu*  of  Iba  wmlst,  wnadlas  man  or  Icaa 

Btha  holler,  prabftUi  01  tha  lerri  of  Hwinta-altaia. 

■Baikatkadi^aahBAlr.    Wbeo  tuld  it  la  bard,  hwka 

aaouatlDs  otg:luaiaDd  la  dUBgolttaolaaoS.    IM* 

. .  ariaa  f  rm  bad  natal  in  tba  bciUi,  or  froa  th*  amp,  I 

bilk.  *Dd  la  tfa«a  atif  oua  fw  It  t-J.  V.  W. 

[iHca.1— Printlnv   trota    Btt. Plate  Nam- 


br  10  l«Ui  and  gamaUt  nae  Mo.  t  itop  (uanllait  bat 
Ida),  pUttalO  br  ftaantont  brHoMa.ltnH:haiul  Co. 
Ihaae  pl^c*  do  not  appeal  tu  udtar  from  rJloiLto,  and 
iijveertBlnlj'iUMtnvM,  and  I  appuir  tu  sat  sood  atui- 
" —  foUoirluthalnifancllont  Ttir  fai^  •est  with  tin 
I,    lOoaikat  it  taheaooahaiii  to  oaahDUrauilk 


drr^tgwailnnCiIihoBld  ha  tot  lan^  obU|ad  lor  a 
few  woria  on  th*  noanl  araaaiaaae  of  ■  good  wvbUts. 
'B.  N.  CBia^ 

[4S«M.]— Tamiill.— in>  "  SiimauT,"  xro  Ornau. 
^IQitdlr  Bolva  tka  firilawloB  dlfficnllr :— IaUA]- I  pi*- 
|iU«d  aam*  plaw  wllk  rprtlMi  ink  uul  oobnua ;  I  liavij 
uuw  a  diaira  to  Tandab  Qiem.  I  coaunancad  to  give  ■ 
ni*tofgrtattno,dlMOlTCa  with  oidlniry  oommon  water, 
oiththeiiitentlonotapptjriniTaTAriiub  upon  thla.  but  I 
fiinnd  tho  Ink  ran  or  amaind.    CanTiia,  thMrloH,  B«ir- 

^Wigi-B.  "**" 

[<MW.}— BlAtv-CatUnr.-Iamim*  in  tannrot 
Lite  isiniitiT«  method  of  enttlng  bj  hand  lot  Imo  tigm 
vort,  hecuuBo  I  have  oat  jet  ieen  any  new  maAiufy 
i4doh,tomrmiid,o(tdali  iC;  but,  aa  I  f««l  rantbat 
KOchamaAIiU)  la  to  b*  obMnad,!  dwnld  ba  sladif 

""**  """  It  Wltb  ■ 


Paintlns.— Will  am*  oom- 
im  niL'  tainr  tbu  piinnpal  ehin* 
id  whit  tbdr  oompoaMlOB  lat  1 
-    '     -  la  KgUcaUa  to  all 

oulr  ratnltcd  tor 


paiota.    Aa  tbtr  ara  oufir 

ptueeM  that  ta  Demand  th*  i 


_, derfred.    TMUdtof 

;  idth  the  aubjecC  would  bii  aceeptable. 

^matlo  Hnaloal  Instrnioanta.— 
Bt  o(  i[uetli;a  tlwt  lijiTa  appeared  lately  in 
Live  to  uiranffiDx  muio  for  (b — ^'~  '**" 
>unlii.  cc,  iruda  ma  to  aak 


lecbaiiieal  mtithod  uf  plague  t£»  mpai, 
]  oimilai  kcyod  liutfumeiiCa,  than  by 
,  expenid^'e.  and  unwiddlj  barnla,Df 
eta  uf  paper,  aa  in  the  oisuinette.  Tbf 
of  thfi  LitCtT  initenmoit  ahowa  that  u 

iletua.  But  tba  OTipilnatte  I*  too  naai] 
log  imly  lourtecn  notaa.  and  plaTabntin 
'orif  beiug  auitable  only  for  Buupla  air^ 


Tuw  atripa  uf  paps,  oa 

jvtcheElo   iauabaia'A  ewui  Ki:^du4iie, 

boorda  oidf  (tin.  wMo  taka  tho  plaaa  <ul 


it  (o  be  aeon  in 


HI,  m  :l  viuiiu  jpUjer.  tbatif  1  arranfo  the 
jiu^iDts  ol  noQn  and  P.  F.  iDBilc  oa  o 
',  jUir:  i.'i-  and  patfect  aecnracj  aa  re- 
tbmc  not  nhniFi  to  b«  obtiload  train 

m,  whereby  1  can  play  any  lanfftta  plane 


eatlal  a-loba.— Caa  Itr.  LiDcaater  or 

leri  bblp  nu  T  I  am  harlng  a  flrat  bnal 
deaia  on  Ilia  oolaaUal  aloba.  Example  i 
lur  and  latitude  ,of  a  pUce  behig  fireni 


d  haid  alab*.  enttlnc  throa 
i,a(ewp*rti«iilan  ol  tkana 


BUtM.- Pakao*  nu*  a 

'DOB  "  can  balpinataaiBm^iiattafariBakmflmiln   . 
ton  raarhlb    Whm  buBRht  I  sn  told  U  ia  mada  In  i 


a  I  ibauU  ba  gkA  for  a  Uat 


.  I  bellna  tbm  ara 
opama.  It  ia  alM> 
*— "Ifcthap^rtiatt- 


uoaMan  that  aom  maloial  ba  oaed  wltb  tt,l 
1araatwU(klitagald.Blao,b*  gladtakBaiw. 
'-ook  to  b*  pnnAaaid  on  tka  aaqcet  t— Iir4DU». 

[4Hn.]-Xe4M«iMrlna  TetMoop«.-B 

.^(n.  rgfcaoltac  telcaaopa,  wblA  I  wiah  te  re  — ._.. 
and  knowiic  nanaly  aajthlBK  about  laogiMriat.  may  I 
(ifc  tlu  iiailiia  of  yonc  papa,  theaa  bdog  abla  to  apaak 

■ —  ' '-J  a  lODd  laiaiudBB  lacdpt  tor  the 

gooShntt  Ibiik.— D.  0.  MuKiB. 


aennr,  Colo..  U.aA. 


Aotitm  of  OoUon  Um  Ttklt»lo  Aro.— A  aniea 
f  obaarratiiuia  of  ilia  woUaib  nni,  aa  aSeotod  bj  a 
oolinB  onnant  Mt  watv,  hkl  ba*n  tbtaly  mad*  faf 


dodmitaUr  oppodta  «Mh  othw,  knd  tiawansd  t? 
Eold  watai.  In  tti«M  oJiotimtUMaa  tt*  Inounona 
power  ol  tks  aia  ia  eonjd— My  ■^^^allell| 
being  reduMd  to  %  emm  ItBBtatotM  point,  ann 
wben  the  yaj  Intanaa  vnmnt  of  SO  to  70  laige 
BnnMna  I*  nnd.  Tka  an  Ii  alio  -my  nnatabla. 
iv*  i*aaf  wjff  jutfngtLiihiff  It.  A  abaet  ol 
•bona  it  at,  ■  -Hi*iiMr  ol  alMut 
D  inokf  Mqnina  in  a  f  ier  a*oond* 

-,.-.  liu*   «KtMd*,   Mtd    ii   befon 

long  parfontad,  bnt  tha  papn  ia  not  ignitad.  Tim 
aio  I*  formed  of  a  Inminon*  ^bnlb  moling  np  and 
down  betireen  the  rhaoplUiMa.    In  f  om  and  it* 


Hm    le«*t 
^Mt" 


bronf^  ni 


l.KttoSBa. 


SOICTUU  TO  T18. 
mita.  Blodi- 

LBtoBf.  1.  PtakaaKt  i 

a.  QtoasW.  U.  Kmovm 

a.EtoiPmat**aoi!.  _        ^ 

(A]  1.  St  <n  St  7 
*r(B), 
1.  atoB4(AJ.  3.  EmoT**. 

•■!-"• IB)  .■«»••... 


HollOWST'a  Pllla  will  imder  to  delicala  inralKa 
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AJTSWEBS  TO  CORRESPOVDEIfTB. 


EDtTB  TO  oosasapotiDsins. 

V  ddi  at  til*  iKpn  odIt,  uiil  pot  On*- 
knu  on  upiinta  ple«  a>  pawf .  1.  Put 
■Be*  »  qosnia,  mod  irtun  aaawtriiig  aiuilH  put  tlu 
■ambnu  vril  uthatitlci  atthaqaalMto  wfakb  (hi 
HplJMnfn.  ■■  Hoahusglimid*  toiiiiiBraDSLstt«, 
OBBriM, ornpliM.  4.  Lettai  m  qnolea  uUi^far  ad- 
onawi  of  uumfaMiinn  a  oanipoadniU,  or  whoc 
bulflnr  nOuv  BTtldliiH  pan  b*|naGJuaed,  or  nplia  BiTing 
be  uuerted  axupt  u  adverUw- 

'-■ —  • •M»tioB»l  or  Hientiao 

„_  Jie  port.     S.  Letlan 

at  to  ninmoadtlllii  nadn  carer  to  the  Editor,  txt 
vot  (onnidea ;  ud  the  nuiua  al  oatrMpondBiiB  us  a  ~ 
■ha  to  Inqnini*. 

■.*  AtttsNon  li  MpeaUlr  OtKWn  to  hist  So.  *.  T 
ue«  doTOtad  to  letta*.  qnedah  and  rapliea  la  auut  I 
t&B  gannal  Bood,  ud  It  la  not  till  to  ooanpr  It  with  qm 
tlou  mdi  aa  ara  Indleatsd  abora,  which  an  only  o(  loi 
■Unal  IntenH,  aad  irhiiyi,  11  not  advartjaaauoci  ia  thei..- 
MlTBi,  lead  to  replica  whuh  an.    Tha  ■^aixpennr  Ssle 

tDattODi  and  we  tnut  001  readan  will  avail  thenuelna  of  I' 

to  Wedoa 
elsewhere 

C»Awau*\v  UD  Co.-E.  Hailitw,— T.  B,  Ettj— W.  F. 
SMnkT-— Hunter  and  Baadj.— J,  N.  Uawala.— H. 
nomoaatla.— S.  A.  Bteimrd.— Philo.  Phctj.— 'Itoni,— 
A  I*8niBr.-3I.iutM.-il.  H.-W.  Moore. -Weaver. - 
John  Halv. — Simla,— Bleohoim.— Jupiter.— Sir  <i.  B. 
Potholl.— Yonng  aitnicer.— Eloetton.- J.  F,  B  ,  York. 
— Kil  Hiaa  Ciuiil,  -^jor  Quilt  DriTar.—A  Plailfr  En- 
giurcr.— Jack  ot  All  TmJeii.— Snowbill.— J.  C.—W.  B. 
Broira.— U.  A.  9. -Fiddler.— Secondi'  P/acdcil  Wateh- 
malier.— A  Fellow  of  the  Bar>l  AitiomunioU  Society. 
— PdsnuUqaa.— J,  8.  L.  Long.— 3.  B.  Poal.— C.  E.— 
B.  A.  Elsao.— Flonl  Alnural.— Arthur  WrlBht.-H,  A. 


aicTCtan.— It  Is  ImpHilblo  to  insert  atl  thg  lettera  that 

^^ 

hrill. 

ready  mode,  but  a  good  wUCa  wuUl  for  boarinp 

mioy  recfpea  ia  back  voliune*)-Aeo.     (Uiequ 

Bimply  ahellao  dbaolved  in  aleohi... „._ 

aaffnin,  aanotto,  tee.,  to  colour  lequlced.  It  is  better 
to  bujr  It  thita  make,  and  qnlta  aa  cheap.)— A  Hiuu- 
U9U  Ox.  (Bcnpe ;  take  ourks  out  wtth  pandered 
eharcoal  ana  oil,  then  poiiih  with  rouge  aad  water, 
flnuUng  by  luhhiiig  witti  the  huid.)— BussraimoaB. 
[Belwr  oae  hot  water ;  but  what  da  yon  propgaa  to  do 

-' "  You  w!U  do  Bars 

,th«daT  andletbng 

„„ jUtM  on  pua  sen 

—it.  M.  (No.  we  shonU  think  n<it.)-aia-FiiTn. 
(You  wdl  And  plenty  a(  hinta  and  ndBf  Id  but 
volumes,  and  a  generul  article  on  tha  aubject  in  No. 
718,  p.ago.)— .SoaoTUB.  (Von  mnit  b«  aUUlaiaoce 
dtOoile.  Yon  can  pMMiTS  lomo  by  itaKnag  the 
bottlea  yritb  ootton  wool  aft«r  bailing ;  but  you  do  not 
>sy  what  infnslDns  you  mean.] — t^modi^KwiK.  iJtnnn^A 
be  done :  bat  it  wnnld  be  bel^ 


whoB  the  Bn  piaa  down  at  night  I 
liarm  than  good  by  wanniiw  uj)  in  t 
it  _ct>gl  down  at   night.      See  rop] 


■    'I'." 


apn^ 


bydlwlTlng  . 

Vol.  X^,  for  inabswi  00  p.  M  you  wl'l  find  the 
ooiamerclal  method.  Either  aonlight  or  chlorlna  muat 
bo  employed  to  hleaeh.)— 6ip.  dTh.  (You  will  And 
ovtalls  Ola caanen obacoiiL aoeh aa  yon raquiro on  pp. 
lJW.18a,M«,Vol.XXVlI.l-B.H.  (Tbenanaoreral 
inattnmenta  of  the  kind,  but  they  are  known  aa  pyro- 
metera,  and,  w  you  Bay,  requite  a  oonaidaable  nae  or 
faUtomakatheladexmoTe.  Tha  leaaon  that  nutali 
an  not  used  la  the  way  yon  suggest  I*  beosuss  tha  oo- 
eUelnit  ot  Brpannoa  Is  io  amall,  bab«  far  linc  the 
bert,  aiOfjoaxeua  for  eaoh  dwros  batwsaa  0'  and 
lUO'  C.  The  ooelficleBt,  moieoRr,  between  thoae  tern- 
perBtnm  1*  not  nvnlar.  ThcDodSdentof  menarr,  on 
the  ooatraiy,  is  I'UOO  betwaea  0^  and  inT'  C,  and  it  la 

ban,  no  doubti^raiid  the  deactipUoa  of  the  lastrumefit 
-ns.41.)— PuiELED.     (AnennmlanotanaeeMtyln 

''■- ■»;  bat  oWoualrai the -.i--i- 

I  win  be  dmwn  Into  tha 
id  then  will  aSttt  ita  ' 


in  would  he 


"  rouglL  aort  of 
lly  aMlit  ata: 


-jaadeaivlbedenp.l8S.)-C.W«TnuT0ii.  (Thsy 
.  neStn.taOtife,  both  of  which  can  ba  had,  poet  free, 
forSd,)— T.W.  (NoonocsiUdiuidsnCandiFourqDery ; 
whether  ent  out  ot  the  solid  or  built  op,  die  diannela 
muitt  hare  certaio  lUOportfOData  loogtha.  Bee  the  In- 
dices ot  bask  Tolumei  )— 8ticibb.  (Iliay  reaembla 
nothing  so  much  a*  a  feeder.  A  weight  it  generally 
attached  to  pan  the  nnderpart  down  aad  a  tnadle  hi 
pull  it  up,  holes  befaw  out  in  the  top  board  una  which 
the  reeda  are  held  liy  clips,  or  in  tiie  esse  ot  the  leed 
belnR  tuned  br  the  toner's  flogeti.)— MnaaTra.  (Try 
wketUr  the  dlrisiDns  aepsnlLig  the  rows  oar  i--  '-- 
muvL>d;  Hut  is  the  uuiil  mithod  of  getting 

graniw !    There  la  u 


..'M.' 


lo  book  on  the  aubject.  The  only 
.--J  <..p  U.C.II  <b  u  ;o  get  heat  enough,  and  that,  we 
imagine,  will  paalv  yoii.)— Dsmrniua,  (8«o  p.  SI, 
Tul.  XXXIL,  and  p.  B4,  Vol.  XXXIII.)-8.  M.  0.  (II 
.  isnoiaqaestioDDf  qnantitiea,  swposlDgyon  nuantne 
coiomogn^  or   hekbigiiipli  inlDi.    JSuoIts  aniline 


violet  ia  spirit  nod  dl 


[lewithvaterto  the  dasiced  tint.) 

-      "' Fnuahpur-"- 

1«, 


In^.  yon  will  and  a  full  descripUan  on  pp.  ifs,  ttt. 
Vol.  XXXn.l-U.L.K.B.  (Drill  a  bolav^thanordi- 
naiT  drill,  aod  Ule  out  Ip  shape,  ksaping  the  toola  wet 
with  turwDtine,  Bee  answer  to  F.  Darby,  p.  UT,  last 
week,)— F.  Bow*.  (Sereral  wire-BiToriDg  macf-' — 
■-iiTe  been  Olustzated  in  twek  .TOlames.    See  p. 


XXXt.,  sod  pp.  1«,  BS,  VoLXICaC.l— 1 
-  —  '-^Tolumoipp.  3M.«8,«e,Vol.  ~ 
of  Vol.  2XXI.    There  are 


I  last  Tolume, ' 
ana  taa  lOdCEC  of  Vol. 
references  in    «■- 1  fndL_ 
(Furniture  ndlahea  are  Inrsriably' 
wax,  boilef  olLaaa' '--     - 


XXXII. , 

iponndei  of  boes- 
18  last  two  an  r»- 
piaco^  07  pcHTTBBn,  aoi^  ano  waior.  Hie  moat  Import- 
oat  thing.  howeTBT,  is  a  auffldency  of  elbow-nease. 
Bie  p.  tn.  Vol.  XXIX.,  end  the  indioes  d?  back 
TOlumes.  For  tha  seaond  query.  yoB  thould  oonault  ac 
etymolugical  dictlotiarT.J -1(.  Siiivii.  (lioLh  palnti 
•TO  BiMO.  If  soy  differencf,  the  flral-named  is  the 
beat.)— J.  PuiLLiFS.     [U  ibtK  is  any  book  of  the  kind 

SublfsbM.wedonotkquwufit.  Ult  (sworthaiything 
may  be  piMiiblv  obtsinod  of  Simpklu,  Minliall.aul 
Co.,  Lonibn.)— tanooL.  |Mtd  as  a  Maruh  hara  ' 
fiueh  letters  itiich  na  M  intervals,  but  an  aeldom  civ 
nsA.  Tbelastnawilaaot  ChB'-F.J;.<1.8."  is,  indeed 
very funny.J'OsoHRa.  (Your  own  addrasamuatb 
appeaded.  We  eanaot  undertake  to  receiie  nplles.)  - 
K,  J.  Tait.  (Ho.  Crashed  and  miztd  with  mneal 
such  refuse  bss  praTad  a  valuable  ingredient.  Tb. 
^ > .  , — I ..  .-  iaflBji^  employing  Ur^ 


a  J  Ni  amateur.  See,  bowerer,  u 
detaai.)— J.  T.I.anaxaca.  (b 
us.)— W.  L-O.  (BaTerou  not 
queryaip.lOCil  Surely  that ' 
— "— tfur"—  ' ' *" ^- 


inqolry  otthe  otiier  ootrespondent  yon 

/fFi.-  **— *-.-^"  if  nonsense,  snd 

.)-J.  T.  Uaiuiboii. 

.  „— ear,  or  taks  the  nasal 

„  ..'ilh  "Sunlight"  prlyalely. 

We  like  Ca  oblige  sll  readers,  aad  the  ooneepondent 
you  name  la  not  bachwanl  that  way:  but  we  eanaot 
afford  to  engrSTe  sketches  of  all  the  second-hand 
bailen  onr  readsn  buy,  la  older  that  they  mar  ba  toM 
whattheyaragoodtar.J-EsaaiiK.  tlW is jBst Uie 
real  point  at  uuue  in  the  discusiion  now  oocupyiog  so 
much  space,  so  that  it  is  hardly  likely  yau  will  get  a 
aatlafaetoiy  answer  Wllhla  the  hounda  ot  a  reply.)— 
HuBioax.  IWesaldaamstimeaiuuwensnttedour 
inability  to  apiceepaaa  for  long  speddoalions  of  organs. 
In  Older  to  ehelt  oplnlans  as  to  Uielr  mnlt9.)-J.  C. 
BxASD,  (What  yon  *ak  tor  was  giToi  on  pp.  4Ifi,  tl*. 
Isst  rolume.  oerenl  self-ecntring  obuckn  in  back 
Toliuaes.)-F.  MoBius.  {See  pp. 17S,  M7,  Vol.  XXXII. 
A  good  "reriTer"  is  metliilatod  spirit  [pure)  B, 
litueed  oU  1,  Frtnch  pnliah  l.j— Boots.  (Soaaniwec  to 
"Niger"  last  week,  No.  1CT.)-Bunxaaa.  (Fill  up 
thuir  holes  with  a>«l  tar.    Bee  back   Tolnines.J  — No 

SlQ.,  Cork.      (Yoo  will  find  wtiat.  mn  want  i,n  nn    910 

263,  lasttolome. 


only  a  condn 


lusted  in  time ;  the  carbon  is 
:l,h.  a.  n«  p.  «M,  Vol.  XXX.  It  ia 
cJurgcd  with-' '  --■-■  ■     -    ■  ■ 


with  pigment,  lOIoIi  is  uSe 

.     .,      ,  (In  almort  any  back  Toll 

See  p.  B64,  No.  7M,  Vol.  XXVin.l-Tojl  TiTLoa. 
(Clean  the  parts  to  be  eemenled,  and  nse  plaster  of 
Paris  mixed  with  alum  water.  Oct  the  best  pUstar,  not 
that  sold  at  the  oll-«hiip&)— fiuox  Spots.  (Fanlly 
raanipghitioa  or  .bad  papsc.)— Kiaaau.  Csu..  (You 
do  not  say  tor  what  pBipose  the  lye  Is  to  be  used,  but 
soda  adi is dievsst.]— Josaua  B.lUii<rtax.  (Itoon- 
sists  ot  a  small  oaae  ot  body,  and  about  a  doxen  wire 
Btriius,«lilidiansbniGkby  the  luod  whUo  thalnatru- 
mnit  is  wayed  np  and  down.  TTs  do  not  think  it  is 
patented.)  —  Ajt  Aaxiona  Iiqoiui.  IPnonra  tha 
«Emlgrsnt's  Friend,"  pnblialud  by  the  Tyne  Publish- 
ing Co ,  It,  Ivy-Iaae,  £,C.,  and  yon  can  setuet  the 
other  works  from  tha  catalagne  at  litis.  Lockwood 
and  Co.,  Btaliaaets'  BuU-conrt,  E.C.)— Buiohtsd. 
(Clean  thsm  with  Bath  brick  and  waAlsather.  Qnile 
possible  to  nt  anew  comauitstor,  but  how  can  acynnn 
gin  probabls  east  witfasut  knowing  die  I)— Ihtss 


dir™t.)-C.  a  E.     (What 

byan"ladieatc>'"TI— YoDxaSmseaiiaa. 

„ _. ^fottbatreaaontheamngtmant 

was  sltnad^7-B.  H.    (Yon  want  a  eoppar-plabe  pilB^ 


Ban  'W'TBa.  (Wa  balleie  it  yon  bay  a  pomp,  that 
isaU.]-QaB  FiTTU.  (Badly  Bttsd  j  oonld  not  possibly 
explode  without  being  mixed  with  sir.  The  mfurma- 
tloa  dionld  ba  gtrsa  uuDUfli  our  DDlnBnis.)^X.  T.  Z. 
(SabiactlDngago^iaustaa.inoiirealDjans.  and  of  ao 
little  Interest  that  we  oaaaotraosdtate.  Bss  Jjfn'hur'i 
XngniiiK  for  Aognst  and  S^itsmbv,  In  which  a  full 

~- — pssrs.)— B.  K.  JONIB.     (Ssnd,  with  a  short 

,  and  if  poMbla  wa  will  insert]— As  Olu 

1.   (It  is  faiq»a«lble  lo  mt  ;  If  yon  exactly 

—  proportlona,  thos  should  ban  been  no 

I  sopu  ot  thi  lundlaats  were  bsd.  Vrj 


-H.  Itar  TsLiiau.  [We  haTe  alievly  hud  ono 
"  ~  lUbject,  and  hare  no  spaee  to  spare 
(uauiius  lui  aiiuiher.)— ICaaacBid.  iSa  depondencs 
csabepUoednpoathetbermometsr  UU  it  is  repaired. 
9.  Nobody  can  toll  you  bll  It  is  known  iriiat  the  "  some- 
thing "  waa,  and  m  a  tndeaman  haa  concluded,  it  is 
not  worth  ms  while  to  waste  tlni«  in  uying  to  And  out, 
it  will  probably  be  cheapest  to  buy  a  new  liat.]— Die  is 
A  FoO-    (A  elavsr  patcst  agent  would  take  aome  time 

hie  reply  would  only  be  an  opmlou.  The  whole  thing  is 
us  you  say,  ■^TaryoonlUoUng,"  and  iua  cnn^d,  and 
probably  nlagatn  engsga,  the  atlenUon  of  the  lawyws 
lorsomelime.)— -Aoaiuou.  (1.  DoMns  of  such  cotn- 
-^"'"— '  — a  given  in  back  tms.  S.  T?e  have  no  spue 
■—  '-  -■— '—  bUll»rd«.)-OsB-nIB.  (Yes; 
rkoalunily;  perbapa  those 


you  hafe  notJeed  an  amang  tboiLl—TcCFSi  Mr 
FKcnaiA.  (It  Is  quits  a  naud  HJoK  n  eouar  laib 
enlatfenuBU,  see  adTertbenent  pama  of  any  at  Che 

photogtaphle  Jonmsla^'- W.  B.  (Ibera  ia  aothiag 
mystiAonlBbantlt,  The  four  men  equally  diTldc  the 
weight  at  the  fifth  at  tho  moment  ot  greatcit  eoBUaid 
exertion.)— D.  Bias  a.  (NodMwinglncIosedssatstsd.) 
DEanuua.-~E.  Haideastle.  —  Yonr  qnaiici  can  soly 
appear  in  the  "  Sixpenny  Bale  Colmiui." 

R.— Smdi^ht.— p.  T,,  and  others  hare  replied  te 


noTS  bolts  tlut  have  ratted  in  without 

„them,  thomoit  eSeotoal  remedy  that  b 

known  to  the  liosCon  Jmir^mt  ',/  Co.nin.fci  ii  tha 
liberal  applicutiati  ot  pettaloaia.  "  Core  mut  be 
taken  that  the  pettoleum  ahatl  reach  tha  rutfad 
parts,  and  some  time  must  be  allowed  to  spn  it  a 
_i ._  penetrate  bonoath.  aud  soften  the  Ujwd 


Bolls  and  at 


ti  tLe  : 


[5.  'bb  li^S^'i^Juff  iStiUi^ \™t  ^ 


HOTICB  TO  SVB8CKIBEHB. 


LI  iMlaelisS  w  HBtlas*  Da  BoMortptlH. 


TISHB  07  SnSSCBITTIOll. 


IBdaiH  U  mhlfqiiat  Ttli.,  M.  sack  or  rail-frei,  I)a.  OMBk 
•/sSlootm  ars  ™iMit«s_u  ortsf  oaaw  aaSTiSjJisi 


pBat4ftsa  prsT«t  tkali  tn 


mhSS 


CHAKaSS  FOB  ASTSSTISIXa. 


aaniearlaUii-'HJipniir  Bala  0»iiMa.''^m  aS.wUaaa^i 
aitWpnpala-.BurriuUua  li  aula  <H  lapaalaS taaMMWSi 
Ld  la  cun  vans  tlu  ansanl  Beat  nxmmlm  Oaa  BUIUHiM 
ibudir  woais  ba  (nUhl  It  1  r.0.0.  es(U  ba  B^ssAsrt 
ui^   StaBH,  howtTar  ipntMiWy  halftunr  at '  — 


Sue.  S,  IMl. 


ENOUSH 


0  AND  WOBLD  OV 
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€it  ^nflli«ir  Mtti^nit 


AND 


WOBLD  OV  SCIBNOB  AND  ABT. 
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FRIDAY,  DECEMBER  2,  1881. 


THE  STOBAGE  OF  ELECTBICITT. 

ONE  of  the  most  remarkabl«  replies  ever 
given  to  a  qacstion  was  that  of  Prof. 
Clerk  Mfiucwell,  when  some  little  time 
before  his  fatal  illness  he  said  that  the 
greatest  scientific    discovery    of    the    past 

Suaiter  of  a  century  was  the  fact  that 
tie  Gramme  machine  was  reversible. 
Exactly  what  he  saw  in  the  future  as 
ooonected  with  the  fact  we  shall  never 
know ;  but  there  is  little  doubt  that  he  had 
recognised  the  principle  which  renders 
possible  the  electric  transmission  of  power, 
and  which,  properly  developed,  will  brins 
ttbont  changes  in  the  industrial  and  sociid 
world  that,  as  Prof.  Sylvanus  Thompson 
observes,  few  of  us  have  yet  begun  to 
realise.  Besides  the  fact  that  a  Gramme 
machine  is  reversible,  we  now  begin  to 
reoognise  the  full  value  of  the  apparently 
sim|^e  discovery  made  by  Gautherot  in 
180l»  when  he  found  that  electrodes  of 
platinum  or  silver,  which  had  been  em- 
ployed to  decompose  salt  water,  acquired 
and  retained,  after  boing  dctachod  from  the 
pile,  the  power  of  yielding  a  transient 
current.  Bitter,  in  1S03,  observed  the  same 
phenomenon,  which  was  studied  to  a  certain 
extent  by  many  physicists,  and  in  1809 
Plante  brought  out  his  secondary  battery, 
vbich  has  been  "'  improved  '  by  M. 
Flan  re  and  M.  de  Mcritcns,  while 
in  the  Unitc^d  States,  Prof.  Houston 
and  Elihu  Thompson,  and  in  Europe 
M.  d'Arsonval  and  M.  J.  Bouse  have 
made  other  departures,  all  of  which  serve  to 
show  that  the  voltaic  battery  is  reversible, 
aad  that  the  storage  of  electricity  is  possible. 
A  proper  understanding  of  the  phrase  *'  stor- 
age of  electricity  "  will  inevitably  lead  to  a 
better  knowledge  of  the  phenomena  of  elec- 
tricity than  is  to  be  gained  from  the  old 
textbooks  which  speak  of  tho  fluid 
hypothesis,  for  it  is  difficult  to  find  in  the 
Swze  cell  anything  which  resembles  '  *  stored 
electricity,'*  the  work  done  by  the  lead 
plates  and  the  acid  solution  being  certainly 
quite  as  much  chemical  as  electrical.  What 
is  reallv  stored  is  energy,  which  is  put  in 
and  taken  out  as,  for  want  of  a  more 
aoenrate  term,  what  we  agree  to  call  "cur- 
rent." In  his  recent  lecture  before  the 
Society  of  Arts,  Prof.  Sylvanus  Thompson 
covered  the  whole  field  as  it  presents  itself 
for  ocoopation  at  the  present  time,  by  show- 
ing dearly  the  theory  of  aotion  and  reaction 
ia  voltaic  cells,  and  giving  a  resume  of  the 
progress  already  made  with  secondaiy 
batteries,  with  some  suggestions  as  to  .their 
possible  utilisation  in  the  future.  In  the  ordi- 
nary voltaic  cells  current  is  produced  by  the 
consumption  of  zinc  and  acid,  which,  like 
coal  or  petroleum,  represent  a  store  of 
toergy ;  but,  whereas  an  ounce  of  coal  re- 
presents a  theoretical  energy  which,  if 
entirely  expended  in  doing  work,  would 
raise  ^5,0001b.  one  foot  high,  an  ounce  of 
zinc  represents  only  a  store  equivalent  to 
1 13,060  foot-pounds.  It  is  quite  possible  to 
utilise  the  energy  in  zinc  to  more  advantage 
than  that  in  coal — to  use  it  more  economi- 
oally  that  is —but  it  is  obvious  that  the  price 
diflin  so  much  that  there  is  no  real  com- 
parison. While  zinc  was  the  cheapest 
soQice  of  current,  Plant^^s  secondary  battery 
was  of  little  use  beyond  the  laboratory  of 
the  Boientist;  but  with  the  invention,  or 
rattier  development,  of  the  dynamo -machine, 
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which  generates  current  as  it  were  from 
mechanical  energy,  the  conditions  of  the 
problem  were  changed,  and  the  attention  of 
several  inventors  has  been  attracted  to  the 
improvement  of  the  accumulator.  Plant^'s 
cell,  as  is  well  known,  consists  of  two  plates 
of  lead  separated  by  canvas,  and  immersed 
in  dilutea  bulphuric  acid.  The  plates  are 
arranged  in  different  ways  to  suit  various 
purposes,  and  the  cells  are  made  large  or  small 
as  may  be  desired.  When  first  made  these 
cells  are  practically  of  no  use  at  all,  for  they 
give  only  the  mout  transient  current,  even 
when  charged  by  three  or  four  nitric-acid 
cells.  The  plate  of  lead  by  which  the 
current  enters  is  attacked  by  the  oxygen 
from  the  decomposed  acidulated  water,  and 
becomes  gradually  covered  by  a  thin  layer 
of  peroxide  which  is  powerfully  electro- 
negative towards  metallic  lead,  and  to  the 
hyoTOffen  which  accumulates  at  the  other, 
or  cathode  plate  ;  consequently  the  cell  in 
this  condition  is  capable  of  yielding  current. 
In  so  doing,  however,  the  peroxide  of  lead 
is  partially  reduced  to  the  metallic  state, 
and  assumes  a  spongy  condition.  If  the  cell 
is  now  charged  in  the  reverse  direction, 
the  other  plate  becomes  peroxidised, 
and  the  hydrogen  which  flows  to  the 
plate  previously  peroxidised  there  unites 
at  once  with  the  oxygen,  and  reduces 
still  more  of  it  to  the  metallic  state; 
and  so,  by  repeated  changes  of  direction  in 
charging  the  cell,  the  coatings  of  peroxide 
or  of  spongy  lead,  become  graduallv 
thicker,  and  the  cell  is  said  to  be  *'  formed. 
The  reason  why  a  new  Plants  cell  is  capable 
of  yielding  but    a   very   small    secondary 


ligTiTTrtm  -n^r^ 


i-atcn 


fl 


-K 


current,  is  simply  because  the  separated 
oxygen  and  hydrogen  escape  as  bubbles  to 
the  surface,  and  the  clean  lead  plates  receive 
only  the  merest  film  of  peroxide.  M.  Plants 
has  long  ago  given  directions  for  preparing 
his  cells,  and  recommended  that  on  the  first 
day  the  alternate  charging  should  be  done 
at  intervals  of  half  an  hour,  discharging 
between  each  operation*  The  next  day,  for 
the  reason  above  assigned,  the  duration  of  a 
charge  may  be  increased  to  as  much  as  an 
hour,  and  on  the  day  after  to  two  hours.  The 
cells  are  then  given  periods  of  rest  for  days 
or  weeks,  when  the  charge  may  occupy 
several  hours;  but  it  shomd  be  carefuUy 
noted  that  as  the  film  of  spongy  metal,  or 
of  peroxidised  lead  increases,  the  operations 
must  be  stopped  before  the  whole  thickness 
of  the  plate  is  bitten  through.  At  the  end 
of  a  few  months,  therefore,  the  cells  diould 
be  charged  in  one  direction  only,  because 
they  are  then  said  tobe  **  formed  "—that  is, 
they  have  as  thick  a  layer  as  the  plates  will 
carry.  When  formed,  a  Plants  cell  otai  be 
charged  by  two  cells  of  Grove  or  Bunsen,  or 
by  a  dynamo  machine ;  but  one  cell  is  unable 
to  raise  it  to  its  full  power,  for  the  simple 
reason  that  the  E.  M.  F.  of  a  Grove  is  less 
than  that  of  a  fully-charged  Plants,  which 
may  be  made  as  much  as  2*7  volts. 
M.  Plante  states  that  his  cell  gives  back 
about  89  per  cent,  of  the  whole  current  put 
into  it,  and  according  to  M.  Geraldy  a 
Planti  cell  containing  1*45  kilos,  of  lend  can 
store  nearly  five  kilogrdmmetros  of  energy, 
equal  to  about  11*3  foot-pounds  per  pound 
of  load.  With  a  large  battery  of  800  cells 
M.  Plant6  has  made  a  numbeir  of  valuable 
experiments,  which  are  one  day  destined  to 
be  of  great  practical  utility.  Plant6's  ac- 
cumulators, accompanied  by  Daoiell  cells  to 
provide  a  constant  but  feeble  current,  are 


used  te  excite  .  the  cloctro-ioagnets  in 
Achard's  electric  railway  brake,  and  it  will 
be  remembered  that  some  time  ago  H. 
Trouv6  employed  a  Plants  battery  to  drive 
a  trioyde ;  in  that  case,  however,  the  cells 
were  made  of  thinner  lead,  in  order  to  reduce 
weight  as  much  as  possible. 

Various  uses  in  the  arts  have  been  sug- 
gested for  Plants  batteries ;  but  just  as  they 
appeared  likely  to  be  utilised  in  a  mode- 
rately extensive  way,  M.  CamiUe  Faure  canie 
forward  with  his  accumulator,  in  which, 
whatever  may  be  its  ultimate  superiority  to 
the  Plante,  he  avoided  the  tedious,  and  in 
a  commereial  sense,  expensive  process  of 
"  formation."  It  will  be  understood  from 
what  has  been  said  above  that  the  principal 
feature  of  the  Plante  cell  is  the  production 
of  a  coatinff  of  peroxide  on  the  lead  plates, 
which  can  be  readily  reduced  to  the  loosely 
crystalline  or  spongy  metallic  state.  That 
coating  M.  Faure  happily  suggested  mi^ht 
be  put  on  at  once  by  mixing  red-lead  with 
dilute  acid,  and  applying  itas  if  it  were  paint. 
It  will  be  seen  on  p.  273  that  M.  Faure  is 
not  certain  that  minium  is  the  best  coating, 
for  other  oxides  may  be  used;  but  at 
present  that  has  given  good  results,  and 
various  arrangements  of  the  coated  plates 
are  undergoing  tiial.  On  the  page  just 
cited  we  gave  an  illustration  of  the  arrange- 
ment adopted  for  a  large  accumulator 
where  weight  is  of  no  moment;  in  the 
annexed  diagram  we  give  a  plan  view  of  the 
form  often  adopted,  in  which  five  sheete 
are  about  24in.  by  lOin.,  and  doubled  as 
shown  ;  the  other  is  a  single  pUte  12in.  by 
lOin.  These  are  thickly  coated  with  red- 
lead  on  both  sides,  and  against  each  side  is 
pressed  a  piece  of  felt  which  is  also  coated 
with  red-lead,  the  total  quantity  of  which 
may  be  gathered  from  tho  fact  th%t  while 
the  lead-plates  in  a  cell  such  as  that 
shown  in  the  diagram  weigh  Hlb., 
altogether  there  is  as  much  as  2i>lb.  of 
Tnimnm  painted  on  them.  With  the 
trough  and  the  dilute  acid  such  a 
cell  weighs  dOlb.,  and  does  not  attain  ite 
best  condition  imtil  after  the  expiration  of 
several  weeks.  These  cells  can  be  used  to  a 
certain  extent  at  once ;  but  to  obtain  good 
resulte  they  should  be  formed  by  passing 
current  throush  for  about  a  week.  As  to 
the  power  of  we  cell,  calculations  differ,  but 
it  is  probably  rather  more  than  a  Plants — 
perhaps  12  foot-pounds  to  the  pound  of  lead. 
Other  cells  are  being  made  up  in  which  the 
positive  electrodes  are  *08in.  thick,  and  the 
negatives  *04in.,  which  are  folded  up  in 
parehment  paper  and  then  in  felt. 

As  to  the  applications  of  the  accumulator, 
it  is  at  present  too  early  to  speak ;  but  it  is 
certain  that  from  what  is  alreadv  known  it 
will  in  the  future  be  extensively  utilised, 
especially  where  power  is  at  present 
runniuff  to  waste,  and  also  where 
there  IS  a  surplus  of  power  which 
can  be  used  to  drive  a  dynamo  -  elec- 
tric machine.  An  experiment  is  about 
to  be  made  on  the  Brignton  line,  in  which 
Faure  cells,  charged  by  a  dynamo,  will  be 
used  to  supply  current  to  Swan's  lamjMi 
throughout  a  whole  train;  but  whether  or 
not  that  works  well  in  practice  the  public 
will  be  anxious  to  loom  what  basis  of  truth 
there  is  in  the  statements  of  Prof.  Thompson. 
If  it  is  true  that  the  liver  Avon  at  Bristol 
can  be  utilised  by  the  erection  of  a  few  yards 
of  embankment,  and  would  then  give  twenty 
billions  of  foot-pounds  of  energy  per  annum, 
it  cannot  be  long  before  such  a  source  of 
power  will  be  utilised,  especially  as  Prof* 
Thompson  says  that  one- tenth  of  the  tidal 
energy  in  the  gorge  of  the  Avon  would  light 
the  whole  city  of  Bristol.  Ho  goes  even 
further  by  expressing  the  opinion  that  the 
tidal  energy  of  the  Severn  must  be  prac- 
tically unlimited,  and  that  one-tenth  of  it 
would  light  every  city,  and  another  tenth 
would  drive  every  machine  in.  <3r»^ 
Britain,    to  ^.Twwiawt^^  N^.  ^^^^  ^^^  ^ 
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membered,  was  not  so .  enthnsiastio  when 
addreflsin^  tlio  British  Association  at  York, 
and  it  would  be  interesting  to  learn  by 
what  moans  it  is  proposed  to  get  hold  of 
the  tidal  energy .  The  dynamo-machine 
enables  ns  to  transform  and  transmit  the 
energy,  and  the  secondary  battery  enables 
ns  to  store  the  current  and  utilise  it  as 
required  in  a  steady  flow  of  power ;  but  by 
what  means  is  the  tidal  energy  to  be  grasped 
and  compelled  to  turn  the  armature  of  the 
electrical  machine.  No  doubt,  as  Prof. 
Thompson  says,  the  accumulator  of  to-day 
may  become  as  largo  as  the  gasometers  of  a 
oity  gas-works ;  but  we  are  afraid  he  ad- 
▼mnces  toorapitily  when  he  says  that  **  many 
months  will  not  elapse  *'  before  the  fetid 
atmosphere  of  the  underground  railways  is 
replaced  by  a  pleasant  and  salubrious  air, 
rich  in  fragrant  ozone ! 


THE    PSOBLEU    OF    THE    SCREW 

FROPELLES. 

THE  problem  of  the  8cn^w-prox>eller  is  one 
of  the  few  questions  which  have  taxed 
tlio  hi^est  intellects  without  being  solved, 
ami  though  for  foity  years  or  so  it  has  been 
*»  subject  of  discussion  amongst  mechanics 
and  onginer^rs.  it  is  no  nearer  solution,  ap- 
parontly.  than  it  was  years  ago.     And  yet 
the  problem  is  very  simple   when  stated  iu 
words  :  it  is  nothing  moi-e  than,  AVhat  is  the 
best  form  of  propi>ller  for  a  ship  of  given 
.4ize,  and  with  so  mucli  engine  power  ?  There 
tro  some  other  conditions— such  as  draught 
of  watrr.  contour  of  the  ship's  counter,  and 
.sundry  orb -^r  details, — but  the  main  question 
ij  as  stated  Above.  "\Vith  f ortyy  ears' expeijonco 
wo  sh.juld  be  in  a  position  to  state  definitely 
what  sort  of  screw — whether  quick  or  slow 
pit:h— sb  iild    tivo  the    b«\*t  results  in    a 
▼esj-el  whose  dimensions  and  engine-power  j 
Are  known :  l>uc  the  fact  is,  that  those  who 
are    n-'^jt  intimp.ttrly  acquanite^i   with  the 
subject    would    be    the    first    to    aoknow- 
lodgo  th  .r  they  really  know  very  little  about 
it  :  ttey  hnve  little  more  than  experience  or 
rui>:  of  tbTimb  to  guide  them,  and  though  so 
far  thoir  rractice  has  been  fairly  successful^ 
thev  would  b*.*  the  last  to  sav  that  it  was  " 
^togeth^r  S3  satisfactory  as  they  could  wish. 
Experiments  innumerable  have  been  carried 
out  by  the  Government,  but  though  so  far 
as  the  particular  ship  has  been  conoemed, 
rhe  best  available  propeller  has  ultimately 
been  adopted,  no  data  have  been  laid  down 
by    which    a  shipbuilder  could  determine 
without  fear  of  error,  the  best  possible  pro- 
peller he  coul  i  use  for  a  given  vessel.    In 
"mginemng  circles,  the  man  who  claimed  to 
have  dissevered  the  **  secret "  of  the  pro- 
peller wa.s,   and  still  is,   looked    upoa  as 
scarcely  above  the  perpetual -motion  inven- 
tor, and   it   may  be  that  because  so  little 
attention  has  b^en  paid  to  the  views  of  the 
PBthusiss:,  nothing,  or  next  to  nothing,  has 
been  done   towards  solving  the   problem. 
Of   late   years,  however,  thanks  to  severe 
XMBpetition.  new  ideas  have  had  a  chance 
of  being  practically  tried,  and  some  of  them 
have    been    so   far    successful   that    ship- 
builders are  not  disinclined  to  get  out  i  f 
the  beaten  tracks  when  they  see  the  pro- 
mise,   a:    least,     of    improvement.      Our 
pages   have  contained  from  time  to  time 
brief  ny^%  of  new  ideas  in  screw  propul- 
sion, and,  as  occasion  required,  more  lengthy 
•ie^vriptmns ;  it  is  for  this  reason  that  we 
draw  a  t^ntion  to  the  somewhat  remarkable 
paper    recently  read  by  Mr.   J.   B.   Root 
Wfcre  the  American  Society  of  Mechanioal 
Engineers.     That  gentleman,  in  1ST9,  built 
a    small  j>leasure    boat    with  the   view  of 
demons tritlng   the  value  of  the  two- hull 
principle  of  construrti'm,  and  in  the  course 
of  his  experiments  he  arrived  at  some  con- 
clusions with  regard  to  screw   propulsion 
which,  at  least,  deserve  more  than  passing 
aotjce.    His   boat  consisted  oi  two  hulls, 


80ft.  long,  placed  8ft.  ajyart  in  the  clear,  and 
decked  over  from  hull  to  hull,  the  prop<dling 
machinery  being  placed  in  the  centre.  At 
first  the  engine  worked  in  a  horizontal 
plane,  and  was  connected  to  the  horizontal 
sorow-shaf t  by  means  of  the  familiar  mitre 
gearing.  The  boat  answered  its  designer's 
expectations,  but  the  noise  of  the  gearing, 
as  will  be  readily  understood,  was  too  much 
for  a  pleasure-boat.  Mr.  Boot  accordinglv 
determined  to  incline  the  shaft  and  work 
direct  from  the  engines,  and,  in  carrying 
out  the  arrangement  he  has  devised  some 
improvements  which  are  alleged  to  yield  the 
following  advantages: — (1)  The  same  or 
greater  effect  upon  the  vessel  by  using  a 
smaller  angle  of  blade,  or  pitch,  by  which  a 
great  part  of  the  loss  from  slip  is  avoided, 
and  the  propelling  power  economised ;  and 
(2)  a  diminution  of  the  resistance  of  the 
vessel  by  the  lifting  action,  due  to  the  posi- 
tion in  which  tiie  screw  is  placed.  In  an 
ordinary  scniw  -  propeller,  working  in  a 
line  parallel  with  the  keel  of  the  vessel, 
we  may  assume  that  the  propeller  sends 
in  a  line  with  its  axis  a  stream  of  water 
of  the  same  diameter  as  the  screw,  at 
a  velocity  equal  to  its  pitch,  less  the 
velocity  of  the  vessel ;  that  is,  at  each 
revolution"the  water  is  moved  approximately 
a  distrtnce  equal  to  the  diffbrenco  between 
the  pitcli  of  the  screw  and  the  velocity  of 
approach  of  ihe  water  to  the  screw.  It  is 
obvious  that  as  the  after  side  of  the  screw 
disc  pushes  the  water  back,  the  water  in 
front  foUowB  to  take  its  place,  and  conse- 
quently as  the  screw  revolves  each  blade 
impinges  on  water  that  has  boeii  put  in 
motion  by  the  preceding  blade :  hence,  if 
the  difference  Iwtween  the  velocity  of  ap- 
proach and  the  velocity  of  pitch  is  2ft.  per 
second,  the  a(!tual  velocity  imparted  by 
the  screw  may  be  assumed  to  be  only 
1ft.  per  second,  the  othtr  foot  being 
duo  to  the  momentum  acquired  before 
the  screw  entered.  If  the  sci*ew  could 
be  moved  sideways  so  as  to  enter  water  that 
had  not  been  put  in  motion  by  the  preced- 
ing bla^le,  there  would  bo  more  velocity  to 
be  imparted  by  each  blade,  and  consequently 
a  greater  thrust.  It  is  only  as  it  gives  or 
adds  motion  to  the  water  passing  through  it 
that  the  screw  gets  the  requisite  resistanoe 
to  propel  the  vessel,  and  it  is  consequently 
necessary  that  each  blade  as  it  revolves 
should  strike  far  enough  ahead  of  the  pre- 
ceding one  to  get  hold  of  water  that  has  less 
than  pitch  velocity.  If,  for  instance,  we 
change  a  two-bladed  screw  for  one  having 
a  great  number  of  thin  narrow  blades,  the 
pitch  remaining  the  same,  the  thrust  would 
be  greatly  diminished,  because  the  differ- 
ence in  the  velocity  of  the  water  between 
entering  and  leaving  the  screw  would 
be  very  slight,  although  it  would  leave 
it  at  the  same  velocity  as  with  the  two- 
bladed  screw — in  other  words,  the  propeller 
with  many  blades  would  exercise  less  thrust, 
because  each  blade  would  enter  water  having 
nearly  the  velocity  due  to  the  pitch  of  the 
screw.  Mr.  Root  has  found,  then,  that  the 
best  results  are  obtained  with  a  propeller 
whose  axis  is  inclined  at  an  angle  of  60  de- 
grees to  the  horizon,  or  to  the  line  of  move- 
ment of  the  vessel,  which  acts  by  pushing 
the  water  downward  and  backward.  In 
this  arrangement,  double  the  force  of  thrust 
is  required  to  produce  the  same  amount  of 
forward  movement  in  the  vessel  as  is  neces- 
sary when  the  thrust  is  exerted  in  a  line  with 
the  vessel's  movement ;  and  this  increase  Mr. 
Root  obtains  by  enlarging  the  diameter  of 
the  screw  until  its  disc  area  is  sufficient  to 
give  the  required  thrust  without  fx.-essive 
slip,  when  it  gives  the  same  forwjirtl  push 
upon  the  vessel  as  the  oi-dinary  screw  haWiig 
double  the  pitch  and  about  one  half  its 
disc  area,  lihe  improvement  is  found  in  the 
fact  that  such  an  inclined  screw  gives  equally 
good  results  at  a  much  less  expenditure  of 
power  than  is  required  by  the  familiar  and 


well-tried  sorew  propeller  woikingiatEi 
with  the  direction  of  the  vessel's  momot 
Mr.  Root  claims  an  economy  of  20  per  eat, 
and  states  that  in  his  experiments  litktk 
boat  above  mentioned,  it  was  demomtrM 
beyond  all  doubt  that  the  inclined  9amm 
as  great  a  speed  upon  the  boat  imi^ 
power.    How  far  an  experiment  with  i  hat 
indicates  the  probable  result  with  in  ij^ 
liner  remains  to  be  seen,  and  mi6iniMi» 
the  contradictory  and  puzzling  rmki 
experiments  with  different  shapra  propd^ 
we  are  not  inclined  to  attack  mack  apotf. 
ance  to  Mr.  Root's  views  as  worked  out  ^ 
paper.    His  cylindrical  screw,  as  be  oA  i, 
appears  to  be  an  improvement  wheaiffU 
to  a  boat  30ft  long,  for  he  ssyi  tbat«|rf 
only  14in.  pitch,   having  its  axis  jhU 
at    60<>,    propelled     the    boat  MQfL  k 
ISO  revolutions,    the  travel  of  the  {itk 
of     screw     being     only    210ft.    It  lA 
occur  to  many  that  the  action  of  theUi 
of  the  cycloidal  screw  will  vary  aidiink 
parts  of  their  revolution,  but  any  dii' 
vantage  is  avoided  by  attaching  the  Uih 
to  the  shaft  by  a  croBS-bearing  or  Uhl 
which  causes  the  action  of  the  hladeitiH 
automatically  equalised.    The  angkef# 
is  not  put  forward  as  the  be9t--lorli 
greater  the  angle  of  incline  the  gn^  ^ 
theoretical  gain;  but  there  is  a  liiait,ia, 
the  angle  at  which  the  increase  in  the  ■ 
of  the  screw  would  so  increase  the  fiMi 
as  to  offset  the  gain  from  the  less  asgUrf 
blade.      The  experiment  can  be  miii 
little    expense    by   those    baring  ite; 
launches,  and  it  is  only  practical  txiiliA 
can  determine  the  real  value  of  the"fe^ 
provement." 


THE  OSOAH:  A  COMFSEEEinR 
TREATISE  OH  ITS  MAHPFACTUU 
FROCURAL,  AND  LODOMEIT* 

By  JoHsr  Watbosi  Waxuis, 

AuoeUUt  o/lkt  CcU€§€  ^  OrfmrniMB,  Imim, 

ft  inXAMPLES  of  No.  1  Treatment  ■ 
Jji  oommon  in  Organs  by  Wilfii;^ 
Hoddesdon  Instrument  (60,  r)  may  agdik 
cited.  Of  No.  2  with  a  proper  Gambendli 
I  believe  that  Bevington  makes  freqnatv^r 
a  Specimen  ooonrring  in  hia  large  Orgn  41 
Martin*a-in- Fields,  London.  Of  No.  3 1  <i« 
at  this  moment  reoall  an  Instance. 

fff.  To  the  foragouDg  it  ahoold  be  adiedij 
as  it  is  very  desirable,  at  all  events  whail 
Manuals  are  as  many  as  JRwr  in  Bmhtf,i| 
the  Key -Noses  of  the  lowermost  of  such  Minfl 
be  well  bevelled  away  (in  order  to  gin  J 
Player  a  better  view  of  the  Pedab;  ml 
»),  it  will  be  equally  neoeaeaty  in  such  caM* 
(4)  the  Croia-Bead  be  aet  at  the  Auflttm 
sponding  to aoch  Bevel.  It  will  not  hiitl 
neoeaaary  to  have  suoh  Bead  of  any  othvv 
the  luual  Flat  Ftrm. 

g.  All  Gross-Beada  which  partially  floftKd 

[under]  edge  or  f aoe  of  the  Key  nay  be  M 
MnUrittg  Beada ;  all  which  do  act  ao  aatff,  Mi 
set  in  front  of  aome  portion  of  the  Ki^-a* 
may  bo  styled  Exterior  Beads. 

gg.  Whenever  there  are  J^rwMtie  W* 
placed  between  two  Vanuala  (aae  iypi^ 
CoacpoarnoH-Acrnoar)  the  Croaa-Bead  exi«if* 
auoh  point  ahould,  if  poaaible,  be  ■»•*•['! 
Width  and  Thiokneaa,  and  be  to  posited,  W" 
actual  Button  itaelf  can  and  will.  «■*! 
preaaed,  recede  into  the  Bead.  Tbe  o^< 
thia  is  to  give,  by  diminishing  the  anoM" 
the  Projection  of  the  Buttons,  more  *?•«  ■ 
the  Playpr's  hands  upon  the  Maanal  agtf  *^ 
neath  auoh  Bnttona.  Where,  howewr. a" 
deaiied  to  have  the  LeveU  of  the  MasaiiixV 
Contracted  (aee  92,  «),  and  Uie  !•«*  *J 
same  time  aa  many  aa  Ftmr  in  namMT^ 
Pneumatic  Battona  Detw<acndieiaaiai^|Q 
and  important,  it  will  aoouetinea  be  fa|"^ 
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G^,  Of  coune  the  HeriU  oi  otlierwiae  ot  the 
aiag  Fonaa  erf  fFront]  Cnwi-Baad  will 
lor  fall,  MKordiiLg  ta  the  IteiiU  or  Demerits 

I  partiaoLu  Forma  of  KiH-Nott  with  which 
■peoie*  of  Bead  oorrespondB.  For  this 
tiKS  with  tlia  Kxva  themaeWea  (at  S3,  t). 
The  Toji  Ciiob9-Beui  is  a  tod  or  Boil  of 
ble  vr^od,  runuinAf  acrosB  vn  the  Top 
ul  oiilj,  «jid  At  doaa  b^nd  the  Combs 
Ts}  erf  the  Utter.     This  Bead  also  ig,  how- 

Bometimef  dispeoBed  'with  entirelf,  the 
■  Rail  of  the  Book-bo»rd  or  its  Framn 
HC  treated  as  to  serve  iasteod.  Ad 
j)l6  ai  thifl  Bubatitution  ooouni  ia  the  uft- 
A  Hoddesdon  Orjfan  (60,  0-  The  Treat- 
Is  to  be  recommeaded  as  both  simplif^'ing 
fflrkmasship  and  fkoUitatiiig  Aoceae  to  the 
ul  Keys.  lu  soma  oA«r  hum  the  Thumper 
ds  to  lunush  the  Top  Be«d ;  for  this  mo 

AJl  ragnltr  Croee-Bcadi  (that  is,  oil  ench 
«  not  afforded  either  t>7  the  Book-board 
ar  by  the  Thumper)  are,  whether  of  the 
-r  or  tbs  Top  kindi,  iiMuIl;  beit  A£iced  bj 
e  of  Screws.  These  •kould  in  all  eases  be 
ilid  Brass,  and  have  their  Heads  of  the 
teianakForm. 

The  XolrrM  of  all  Crosa-Beads,  ot  both 
;  and  Top  species,  will  bo  exaetlr  the  same 
•d]  as  that  of   the  Cheeks.    Thu  rule  hat 

.  See  at  thin  point  more  faQj  under  Head 
yntratted  Liidi  (comm.  S2,  ;],  alread; 
-edto. 

The  Tbvmpkr  is  a  small  bar  or  rail  of  wood, 
■ome  kind  of  metal,  laid  on  (and,  of  conrao, 
ded  with  proper  lateral  guidanoe  Bud 
■ilit,  see  kk  next)  the  Keys  at  Be  close 
id  tiieir  Combs  as  is  praatioable. 
f  to  preveat  such  Key,  whenever  the  finger 
s  it  suddenly,  trooi  rebounding  to  higher 
ita  proper  level.  The  reaeon  why  a  Frtt 
od  of  a  lijei  Thumper  is  employed  is  simply 
Ue,  oathe  amount  of  the  [vertioal}  motion 
meh  ai  the  Manual  Keys  ib,  from  several 
la  (aee  IIT,  >)  liable  to  oooi 
J  Rail  placed  in  contact  with  tbem  would 
Dsww:  for,  any  palpable  deeponinij' of  tht 
Toneli  would  then  be  foUowed  by  aCypher- 
i,f.  an  nntudden  iounding  of  «do  or  mon 
i) ;  while  any  sballowing  of  such  Touch 
d.  result  in  a  alackneu  or  apace  between  the 
and  the  Rail  (Thomper), — so  oansiug  the 
'Bebonad  alroady  ■poken  of.  The  Fre« 
nper,  being  actuallf  placed  opoi 
M  by  the  Key*,  muKt  rise  and  fall  along 
them  in  their  vadationa ;  and,  although  its 
ht  would  be  quite  sufficient  to  press  down 

II  more  of  them  by  thimaelves,  yet  ta  their 
r   anrfaoes  at  the  Thumper  point 
ed  oft  to  an  absolutely  level  and  straight 
tt   (Che  Thumper)  obviously  cannot  depi 
Ksrj  withont  at  the  same  time  taking  do 
ho  Test  (or  at  least  all  the^  rest  tittpl  any 


The  uoder-faoe  of  the  Thumper  will  always 
ivered  with  soft  Cloth,  Baiau,  or  other  Buit- 
materiol,  in  order  to  deaden  the  sound  of 
Cej*  in  rebounding  against  it.  The  Thumper, 
n  of  metal,  has  sometimes,  to  itnpiovD  it^ 
laranoe,  and  at  same  time  avoid  the  hafden- 
>f  the  elotb  with  any  sticking  sabBtamoe,  been 
tvered  uU  over :  an  Instance  of  thii  ooenrs 
M  Organ  by  Gem  mentioned  a  Uttle  back 
■5,  mm).  This  whole-ooverlnc,  however,  a 
m  good  plan,  for  not  only  Lt  l^ere  a  trifle  of 
.tiaaal  space  required  (often  valuable 
W,  see  D2,  i;),  but  there  id  no  plain  surfaoe  left 

offer  "  a  Strhight'edge  agaiast  for  Truthing 
*wting  the  straightuess  of  the  Thumper, — 
■iteatly  a  matter  of  uncortsnce.  At  all  events 

Vper  faoa  of  the  Thumper,  whether  o< 
■lor  wood,  should  always  be  ]eft  unclothed. 
|.  When  the  Manuil  is  a  S/idiHQ  one  (set 
•J,  and  vertical  space  is  very  confined,  the 
*ip*r  majr  somotimea,  with  advantsgi 
"to  fDnii«h  also  the  Top  Croee- Head. 


s  Thm. 


'..  of  c 


_iu>— >•£  material,  form,  and  appearance, 
■•  also  left  Un-Loaded  and  Un-SiKired  [see 

a,  next}.  Ko  Imlamx  ot  such  a  Treatment 
pMocnt  known  to  writer,  the  idea  bcinc  hL 
The  having  to  leave  the  Thumper  uu- 
>4  ii,  boweTer,  a  manifest  drawback. 


k.  The  JTcifhl  of  the  Thnmpor  will,  in  one 
Mpmt,  depend  upon  the  total  Iraigth  of  the  Key 
whij^  it  governs, — the  Tbiimpel  admitting  of 
being  madu  lighter  as  the  Key  becomes  longer, 
because,  the  farther  ofF  the  Key  Fulcrum  (see 
86,  y)  is,  the  loss  is  the  amount  ot  [upward] 
force  with  which  the  foro  part  of  the 
Key  rebounda  against  the  Thumper :  hut 
always  reroamber  that  tlili  oaiiiidfiration  It,  to 
a  certain  extent,  coonteibalauoad  by  the  laat 
that  the  total  momeutam  or  foroe  with  which 
any  Key  moves,  ioeTitablT  inorsawe  along  with 
tbe  Imglh  (veight)  ot  suoh  Key.  Under  mU  tix- 
cumitaucee.  however,  tbe  weight  ot  the 'HiDinper 
shoold  be  as  small  as  is  odmuaible,  tjie  rsMtai 
being  to  avoid  the  risk  ol  the  Ko^  "  damdng" 
during  playing.  This  risk  lies  tn  the  obvious 
fact  uiat  whenever  a  full  chord  id  suddenly 
played  Uiero  diradJy  occurs  a  decrease  in  the 
amount  of  support  furnished  hy  the  Keys  to  the 
Thumper,  and  therefore  the  latter  will.  If  it  be 
heavy,  inevitably  tend  to  depresa  all  the  Keys 
whlob  remain  up.  See  now  further  with  I  next, 
id  at  the  Beterences  there  gi' 
\\.  The  Thumper  will  bo  retained  laterally 
.1  its  place  by  means  ot  two  shallow  Grooves, 
made  in  an  exactly  vertical  direction,  one  across 
the  inner  face  of  each  Manual  Cheek  :  into  these 
grooves  either  the  actuul  ends  ot  tbe  Thumper, 
—  two  suitable  Fina  firmly  slfixed  one  to  each 

□h  end,   do  enter  and  loosely  fit.    Tl 
Thnmper  oan  ride  up  and  down  with  perfect 
freedom,  but  cannot 

1.  'Whan  the  Thnmper  la  ot  "Wood  it  is  nsoal 
to  Load  it,  by  first  twring  or  sinking  (into 
under  face)  a  sufficient  number  ot  carilici,  i 
so  aa  to  eolargs  towards  their  Jlaoi'',  and  then 
pouring  molten  lead  into  these, — the  enlargement 
of  the  oavity  seuurcly  mtaining  tbe  metnl  when 
oocied.  There  is,  however,  no  real  necaultjr  tor 
this  Loading,  provided  only  that  the  rcqai^te 
space  exist  tor  containing  a  Thumper— whioh  in 
suoh  case  maf  perforably  be  of  come  rather 
.vy  wood  (see  ueit] — of  saffiulent  si:e  (see 
A),  and  that  tbe  Manual  Kevs  them- 
selves be  not  too  short.  All  "Wood  Tbum- 
whether  Loaded  or  not,  will  bo  the  better 
being  Scored  (see  o,  neit),  except 
when  such  Thumper  has  also  to  f  utnish  the  Top 
Croaa-Bead  (sec  iy,  ante),  in  which  Utter  oast 
neither  Loading  nor  Booring  must  be  penottted, 
-^as  spoiling  the  appeaiauoe  ot  tbe  Bead. 
Further  information  on  tbe  Weight  of  the 
Thumper  will  be  found  at  p,  next,  and  also 
under  its  regular  Head  (at  91,  i) ;  the  Dimen- 
siens  oommeacing  just  before  (at  01,  h). 

As  regards  Itattritl,  the  wood  Thnmper 

should  generally,  if  Jjoaded,  he  of  Pino,  but  if 

IJn-Loaded,  Suanish  Mahogany  is  preferable, 

being     tolerably      heavy,      and     yet     no! 

liable  to    cast.     Wbenerec   the  Thumper    hoi 

1  to  fnnush  the  Top  Bead  it  will  of  ooursi 

of  tbe  same  wood — or  else  veneered  with  thi 

DO — as  that  of  tbe  Visible  Frame  Cheeks.     In 

all  ordinary  eaaes,  however,  with  either  l:ro  or 

(ArM  Manuals,  thebeatMateriol  for  the  Thumper 

wilt  be  FIpe- Metal,  that  i<i,  a  mixture  of  Lead 

and  Tin  :  about  ti  parts  of  the  tanner  to  1  of  the 

latter  will    give  i^eap  and  sufficiently   heavy 

bars,  oooupying  a  mere  traction  of  i-pace,  and 

posseiaing  enough    but   not   too  much  rigidity. 

Whenever  it  is  desired  tbat  the  Thumper  shall 

demand  aa  little  space  vertically  as  is  in  any  way 

pit'iUt   (aee  again  at   CmlriKtid  Zcrel',  02  q], 

Wron^t  Iron  should  be  employed  (see  on) . 

B,  Concerning  this  matter  ot  vertical  room  al 
the  point  where  tbe  Thumper  lies,  it  is  to  be 
obaerved  that  the  amount  of  such  rgom  e:(isLent 
ivili  or  may  depend  upon  the  type  of  Kfy 
employed.  It  the  present  writer «  Baijoiul 
form  be  used  (6pe  re,  neit),  there  will  alwayn 
exist  Buffioient  space  over  tbe  Key  to  pTmit 
of  the  Thumper's  being,  it  of  Pip©  Metal, 
made  thick  enough  rertieallg  to  be  allowed 
to  l>c  narrow  laltraVy :  and  then  it  is  only 
the  fore  part  of  the  Bed-Rail  of  the  Manuil 
next  above  that  can  oomo  over  tbe  said 
Thumper:  such  tore-part,  hovever,  can  easily 
be  rebated  ("Bibeted")  uwsy  to  admit  the 
Thumper,  k-uviny  the  major  portion  of  the 
Bed-Rail  unreduced  and  consequently  unweak- 
eaed :  or  at  all  events  the  (lateral)  width  of 
luoh  Thnroppc  will  never  be  sulBcdcntlj-  great 

erfere  with  any  metallic  °* ■' ' 

(se. 


o  ^  Contracted  (see  9'i,  I)  to  demand  any 

departure  from  the  Ordinary  Strlight  Key,  and 
yet  del   'od  that  <omc  amount  of  hunh  inui- 

ion  sb       'le  secured,  then  the  fiit  bar  of 

Wrought  extending  entirely  or  aUnost 

eulirefy  K     ..ih  the  Bed-Uoil  next  over  it,  will 
bo  the  prc'furulje  kind. 

nn  iMlaum  of  Wood  Tbumperi  are,  strange 
to  say,  sdll  oonstantlr  presented  in  Orgdus  by 
Willis  and  other  akilled  Buildera;  the  Hod- 
desdon  InBtmment  (see  60,  n)  may,  yet  Mice 
be  cited  in  connection.  Of  CUhr-d  Pipe 
an  infctance  has  already  (at  .ih  ^"l^) 
been  given  Of  nn-Clothed  Pine  Meld  any 
modam  Organ  by  HiU  win  afford  an  example. 
As  regards  Wrought  Iron,  no  epecimpn  coii  at 
present  be  called  to  mind,  the  ufc  ot  this 
material  being  to  lome  extent  an  idea  of  the 

0.  A*  ooncemB  Fltxibililn,  the  Thumper, 
whether  ot  wood  or  metal,  must  always  be^  of 
suoh  form,  ■litn»iiaiinia,  and  treatment  as  to  in- 
evitably Uml  slightly— say  to  a  deflection  of 
l-iath  in  —by  merely  its  own  weight.  When- 
ever the  dimensioDB  hero  tfiven  (see  S I ,  A  and  on) 
are  adopted,  suoh  flexibility  will  boalwsyB  secured 
if  Bucb  materials  as  Pipe  Metal  and  Wrought 
Iron  be  employed:  with  Wood  the  icijuisiU 
pliubiliij-  lauist  be  obtained  by  firariJiff,— that  is, 
by  cutliog,  with  a  fine  saw,  the  Thumper  ntarly 
through,  at  staled  diatances.  These  Sconnge 
will  always  be  made  into  the  top  surface  by  tht 
Thnmper,  and  they  may  be  at  about  6  inches 
apart;  Uio  distance  into  which  the  Baw-cot 
eaters  will  vary  a  little  with  oircumstanoes,  bw 
over/good  rule  will  be  to  leave  juat  3-lBth  in. 
ot  land  or  unstorod  wood.  The  exact  proper 
depth  of  cot  can,  howevar.  always  be  easily  found 
by  umply  poising  the  (Cut)  Thumper  on  ita  two 
tud>,  and  then  measuring  the  amount  of  deflet- 
tiun  resultant  at  its  middle.  It  has  already  been 
pointed  out  (at  I,  ante)  that  should  the  Thumper 
Uivo  to  serve  also  as  a  Crott-Bead  this  Scoring 
must  be  sacrificed.  [Suoh  FlexibUity  in  thd 
Thumper  is  rendered  desirable  amply  by  the 
fuots  that  it  is  almost  impossible  to  secure 
proper  unaltfraUUly  in  either  the  Bed-Kail  « 
the  line  ot  the  Keys,  and  that  a  very  Blight  space 
between  Key  and  Thumperis8nfBt=-'---"  "" 
of  a  palpable  over- Rebounding.) 
[I'o  bt  coiitiiimd.) 


TOOLS  AND  UOTIVE  FOW£S.    FOE 
A1CATEUE8— XV. 

LEAnNG  the  main  shop  tor  a  whilp.  we 
will  turn  our  attention  to  the  smiihy. 
'I'lie outfit  for  this  shop  need^t  bean  expensive 
one.  Given  a  tew  neceasary  things,  such  at 
forge,  anvil,  hammers,  a  strong  viee,  and  a 
oouple  of  pairs  of  tongs,  it  will  be  within  the 
povrers  ot  some  amatetirs  to  oompleta  the  equip- 
ment fur  themselvee,  or  it  not,  the  eervicee  ot 
some  neighbouring  blacksmith  might  be  re- 
quisitioned, who  would  soon  turn  out  a  good 
set  ot  tools. 

Now  for  our  requirements.  In  the  first  place 
we  wantaturge,  and  this  may  he  either  poTi.abi(. 
or  fixed  ;  prefoiahly,  of  oouHe,  tho  latter.  Aa 
every  hrioklaycr  in  every  neighbourhood  knows 
how  to  constrnot  these,  directions  as  to  thcii 
formation  would  be  Bnporfluoua.  I  may  suggest 
that  they  are  often  built  too  nearly  the  levi:!  of 
the  tuyere,  not  leaving  (uffioient  depth  ot  fire- 
room  ;  also  A  narrow  shelf  should  be  left  above 
the  iHiok  plate,  which  will  serve  t<i  catch  a  lot 
of  the  Binut!i  or  spent  cool,  which  would  otlier- 
wiae  fall  again  upon  the  fire,  neocasitnting 
frequent  cleansing  of  the  same. 

Where  euntinuous  forging  is  carried  on,  the 
bock  plute  aud  tuyere  get  very  hot,  and  tbe  elaS 
adbecca  to  tbe  latter  and  chokes  the  blast :  to 
obviate  this,  the  tuyere  is  otien  aurrounded  with 
water,  whiuh  effectually  prevents  this  nuiiance. 
An  amateur  forge  will  not  require  this  addition, 
for  tffo  reasons :  first,  beoanae  he  will  not  have 
the  work  to  demand  suoh  a  constant  fire  ;  and 
secondly,  that  it  he  bad  he  probably  would  not 
bave  the  iuolinatiou  or  tbe  pbysieal  atrengtb  to 
work  at  the  anvil  frummuming  till  ni^fht.  The 
usual  form  oE  portable  forge  is  alaowell  knoirn, 
being  illustrated  weekly  in  our  advertiaement 
column^.  To  prunure  the  necessary  air  supply, 
wc  may  telect  either  a  pair  of  bellows  or  a  fan. 
I  prefer  the  latter  aa  takina  u^  Use.  -KKnc,  wc& 
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maeh  h  qnrAtion  of  iadi«idaaltaBt«.  Iq  any  case, 
li»Tt  lJ*iitT  of  hl»»l :  it  ii  mort  annojing  to  h«re 
to  kc*p  Wowing  »w»j  for  half  an  hoar 
to  hMt  ■  bit  of  one-mcb  rod.  Tho  amatenr 
Bi^hi  Mnl.T  Mmstruct  a  fan  for  himselt  out  of 
^Mt-inio :'  Iho  greivt  poiot  to  be  attended  to 
iM^Df  to  iTct  the  blades  of  (be  fan  to  work  na 
B(«T~lbe  oarine  ae  poinible  iritboat  touoMng. 
Tlw  rpffi  of  Ibe  fan  oaauot  be  tao  great,  and, 
ft  <\^:iYtt,  multiplTiDe'  gear  mnst  be  employed. 
1  tbick  it  pppf*rable  to  have  two  or  more  pairs 
of  wbeeb  and  puUeyl,  nther  tbao  to  drive 
JiiM't  .ifl  a  laiyv  wberl  on  to  the  polle;  of  tbe 
tim. 

11h>  a&Til  nhnold  not  weigh  leas  tban  1)  cwt., 
^]  3.1  aM  bare  a  worn-out  one  at  an;  price. 
Tlt*^  haaaaers  will  be  WBiit«d— one  for  light 
Wi»k.  cof  a>  L.'iTT  a»  can  be  oonTenientlj  used 
wit^  >.'<=*  haul,  and  a  aledj^o-bunmer.  "nie  Woe 
»i  nli  be  a  htarv  uae,  and  TBly  firmlj  bolted 
111  a  ttrvias  beneh.  so  a*  to  be  capable  of  with- 
itT"*f  a  good  side  puQ.  The  bench  aboald 
fcr  firfiilj  bnf«d  to  the  wall  of  the  shop,  and 
«B^;  io  b«  thi«e  feet  wide  if  poaaible ;  the 
Ikci^  it  iMmiterial. 

Tvoorthneepaincf  tonga mut b« praridcd  ; 
B^mhUt  blaek^mitba  maka  all  their  own  tool*, 
^adiftbeaMSt^areinaecuietbaawTioeaof  asmith 
a  hi*  1n>bi«  tiae,  not  01117  would  he  be  able 
■d  9H  U*  Idolf  made  on  tbe  thop,  but  be  would 
ImtA  atwr  in  a  few  boon'  careful  watching  of  a 
(ood  BvakBian,  than  he  would  by  reading  a 
wlu^  bj^fnl  of  diicclians.  Bat  watching 
■lone  will  oot  iatore  profideacij ;  nothing  but 
g  praftin  will  gin  Out  eaae  and  pleasure  in 
IT  which  a  good  amilh  exhibjts.  PerHin- 
^are  a  rnr  high  opiikian  of  a  good 
I  always  embraoe  emr  opportunitj  of 


Tbe  aiMirianal  loole  nwd  in  the  nnitbTcon- 
riK  of  ebiwU  and  I  jp  and  bottom  tools  ofrarioug 
dkapH.  One  cbliel  is  made  with  a  sqnare 
•hack  10  £t  into  tbe  hole  in  the  anrit;  to  be 
«Md  wbeo  noAiDg  alone  at  the  fire  to  out  off 
fiens  «i  bot  or  (imall  atej  cold  iron.  Anotbct 
cLiael  if  lUtd  for  heanet  work,  which  U  held  ia 
>  withe  ^uidle  ol  thin  rod-iron,  or  of  osier- 
wtem  .  and  ii  struck  by  an  assistant  with 
tbe  iledfV-hammtT.  Swages  of  verioDB  farma 
mn  taei,  bn*  tbuse  most  in  denuuid  are  half- 
Toimd  one* ;  tbe  hot  iron  being  Uid  in  the 
bottom  tOL>l  which  i*  inserted  in  the  bole  of 
the  anvil,  whilst  the  top  tool,  wbioh  ia  held  in  a 
withe,  ia  placed  to  ooneq>oad  with  the  bottom 
one.  ud  by  blowa  of  tbe  aledge-hauunerredooBB 
the  iron  to  tha  wnallg'  lection  desired,  lu  lien 
of  a  coUectioo  of  bottom  tools,  a  awage  block  is 
often  emplojred,  which  is  au  aggregation  of  tools 
in  o=e  beirr  blrtek  of  cast  iron,  tbe  foor  aides  of 
wldcb  are  filled  with  depresdbns  of  various 
•ecsoa^  '.'J  be  n»td  in  conjonction  with  top  tools 
bell  ic  witbea  ;  whilst  the  ocotre  part  of  the 
block  is  pierosd  with  hole«  of  difiurent  shapes 
^sd  «ua,  uaefol  for  beading  bolts,  making 
Baili,  ef.  A  set  of  holes,  both  round  and 
Kpiaic.  ma>t  alsi  be  made  for  nae  by  hand  at  the 
anri: ;  b^l  our  hypothetical  "  village  Wank- 
MLi-l-  *  wiJ  adriae  On  all  thee*  roitters.  Thi. 
acaavi?  will  find  that  tool',  like  ill  weeds,  grow 
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mtgoes  and  trunks,  and  so  aio 
proper  distances.  In  s.  future  ehapter,  I  will 
give  tba  exact  distances  for  those  most  in  the 
market. 

Fig.  126  plainly  illustratos  the  method  of 
trimming  the  joist  for  the  trap.  Tbe  trimmer, 
"      arrios  the  joist,  H IJ.    Oaa  end  of  this 

oer,  in  this  case,  has  a  bearing  npon  the 
brick  wall  at  L,  the  other  end  is  trimmed  into 
the  joist,  K.  The  trap  is  supported  upon  two 
bearers,  UN;  and  as  oan  be  seen,  the  ends  of 
these  hearers  rest  upon  tbu  brickwork,  tbe 
other  ends  are  trimmed  into  tbe  trimmer,  or  are 
sometimpB  made  to  rest  on  a  fillet,  ae  shown  at 
A  A,  P  P.  Q  and  E  are  two  bearers  to  support 
the  boarding  for  the  floor  and  oloBet-sale  to 
— '  npOD,  4o.    Thia  trimming  is  the  general 

od  adopted  throughout  England,  and  should 

ell  notioed  and  remembered  by  sU  oar- 
pentets.  The  trimmer  sbonld  always  be  kept 
'ir enough  back— eay  2£t. — from  the  oack  wall, 
s  shown  at  F. 

Twin   Oloaeta. 

London  builders  are   oertalnly  very  mnoh  to 

lame  for  not,  when  building  bonsos,  proTiding 

proper  children's  closets.      I  bavo  fittoi   the 

whole  of  the  closet  and   plumbing  work  for 

scores  of  builders,  many  of  whom  vrere 

are  in  a  large  way  of  buMness,  and  only 

nan  has  consouted  to  have  children's  closets 

fixed  ;  and  furthermore,  to  show  how  much  this 
branch  of  the  trado  is  neglected,  I  only  inow 

out  of  the   many  dozens  of   cloaet-mukere 


of  tlie  brickwork,  us  from  E  to  A.  Iktiqi 
8TB  trimmed  ia  much  ftbont  tbe  bhb*  Mtnca 
iaFig.  1-25,  excepting  the  end  of  Ibsbtn^F, 
Yitf.  126,  which  I  hare  sbown  nia  U»  Bi 
brickwork,  and  is  now  in  the  wt^  d  li^ 
otticF  pipes  up  tbe  chose,  bnt  which  an  £ 
-upported  liy  another  shallow  trinuaa',  Q,  ■ 
fii.^d  that  it  dees  not  como  inthewayttik 
uadrr-Bideof  the  soil-pips,  to, 

Tho  elpvation  of  the  plan,  Fig.  115,  Ii  Am 
at   Rg.  127.    8,  the  soil-pipe;  [IJ tbe  aAf, 


of  the  trap  to  tbe  soil-pipe ;  (3)  the  :nf.  tf 
the  side  of  Vba  soil-pipe  are  &ied  tin  nuSf 
pipes,  that  «an  only  be  Men  at  the  top  wt 
M  and  C.  This  also  illiiBtrat<>8  the  lud-«fti^ 
the  oloeet  and  OTerflow.  He  overflor  i^nll 
not  ^o  into  the  soil-pipe  unless  aider  ibj 
eapeoMl  eiroamstanoea,  and  then  gnat  on 
lust  be  taken  to  insure  tbe  trappkg  lac! 


thonmghly  parfwt    The  aite  (bonlil  bel^ 
enough  to  admit  tbe  closet,  but  not  Kiaa 
front  that    it  will  come  in  the   way  d  * 
cloBot-Bcat  riser.    It  aboald  never  jiiojtct 
yond  the  front  of  the  basin,  which  u  gnifr 


FSACnCAL:  VOTES  OS  FLTnCSIlTG. 


By  P.  J-  DiWB,  H.M.A,S.P.,  ic. 

TiMiit   Work,  or  fluiit*nr  PlnmblnK.- 
Fixinr  Cloast-Trapa. 

I^YSfiJ^y.  fiai^  tilt  trap  fur  a  water-oloi«t 
t  yi-i  (L'-T.l'i  trixTtna  tba  description  of 
•f7'ars-n9  it  it  adriiat^  to  lue.  Fur  a  ralve- 
9tmr.  ■^•j:  diitacn*  from  the  wall  A,  Fig.  123, 
l>  'X'.  ■J^'.!':  'A  tb«  trap-dip  should  be  Min. 
£>«u.r.;f  v.i.itrally,  d(it«t«  are  very  narrow, 
fcWj-ftttly  I'X  wiK  than  3(i.  wide— of:,  i- 
tsj.'.tipA  a  iari  of  ■  d'net.  When  tbe  closet 
A  Intb   H:.   v.  4ft.  wide,  the  trap  Kbould  be 

Szi.-i    :.!.      '.-^-.  t,{    t!U!    V.ltll':    trj  tbe    right,    BH 

acAwx  »■.  '.'.  '.T  bKwwn  BandE.  Thia  is  t^ 
aV.w  'Xf:  LkT-.-iU  Kti  diah  ',t  the  cloaet  tu  come 
vlrj,..-.  ti#  Sa{>  of  tbife  c^oavt  aeat.  This  alio 
*^..»  V,  y^^-Z.'.'^ti.  i  but  t-it  the  pan-cl'.rtt 


■  Jlss  tU  SmU-f  y 


who  make  a   valve-closet  for  juveniles — via., 
Warner  and  Sons,  bmssfoDnders,  The  Creseent, 

'.'ripplegate,  London,  a  drawing  of  whoso  trap 
1  shall  fomiah  later  an.  Fig.  12G  illustrates  by 
|>!an  tbe  method  of  fijkin^;  the  trup<i  for  twin- 
i.losets,  aad  also  the  tiimiiiing  of  joists,  k<s.  la 
'Inseta  having  plenty  of  room,  the  traps  may  ba 
tiled  at  equal  distances  from  the  side  walls, 
K  B  ;  bnt  where  the  doset  is  narrow,  the  amalt 
'-looet  should  be  on  the  left-hand  side  aud 
n*rcr  to  tbewall; 
m&y  be  fil^  ^«  V. 


23in.  from  tha  baA  wdl.  m  AbI 
[ilenty  for  tha  botton  «f  tW  «fc 
rrom  the  wall,  beomnw  Om  tap 
btnt  over  against  tbe  riaer.  Hi — 

The  safe  should  be  propmlj 
[be  dip  of  tbe  tarap,  and  nmk  1 
t2S,  in  order  to  dlow  tlw  m1< 
kvel  or  flat  with  the  bottom  of 

The  angles  of  tbe  aab  ml 
bossed,  01  dog-oat'd  up;  tba 
not  ban  a*  naat  an  ■ppearHwa  1 
but  if  property  done  trill  Mwm 


ta.vai' 

Auiivq' 
■  wBirh 


yso.  3,  1881. 


EN0Z28fi  HBOOAMIO  iHD  WOKLD  OV  SOEHNGBt  Ho.  871. 


tewB  who  ohoose  to  da^-eu  the  ooreen 
t  be  Miefal  not  to  beat  th«  lead  too  close 
tbw,  u,  althoorii  tiie  vork  msr  look  neater, 
nut  be  remembeTed  tbat  Bub'^taaliaUtj  ia 
ntial,  Mid  tbe  close  beating  will  destroj  the 


tEHCH  "POCKET"  mCEOSCOPE. 

[GS.  1  and  2  ihoir  a  compact  farm  of  oorapouad 


ided  for  ita  portabilitj. 
lobitantiil  matal  tabUt,  apoD  « 
"  Mrewtd  (Fig.  1).    A  etadle  j 


can  either  be  lued  in  the  o] 


in  additional  elbow-pieoe  (i,  E^.  I),  Bttinff 

J  bote  (2)  immedialBly  ■"' —  " — ' —   — 

be  Diadg  nee  of  fc 


i>  the  bote  (2)  immedistaly  below  the  ite^s,  can 


.._  jointed  aima,  can  be  attaohsd  t)  the  aide 
the  tabe,  and  a  tevolving    pUta  o(  diapbragma 
beneath  the  (taga. 

FotMiiT«nl«tioeof  p4oUBB,tlM  objeotiTa  ii  re- 
mored,  tha  diaw-taba  doaed^and  the  ontkal  bod* 
dnwu  on  tha  «fninc>*oobt;  tb»  mtUi  haaa 
■hoarn  beUnd  the  limb  it  tban  paztl;  nniorawad, 
allowing  the  stags  to  be  tnmadlateiallf  a  qnattn- 
tam,  so  that  it  lies  parallal  with  t£a  ludts  Oe 
optical  body  being  aUa  down  again  t«  Ear  aa  it  will 


altove  the  base  permita  iuclmation,  and  in  all 
Ikdis  the  micioacope  is  quits  ttead;.  The 
■a  adjnatment  ia  effected  by  gliding  the  lobe 
tb*  Ue  adjaalment  by  the  naual  aotew  acting 
IbsI  a  niiBl   spfing    in  the  hollow  limb,  is 

Kallj  adopted    in  Cont "' 

wbab*  ■  ■  '     " 


•  b  gndnatsd.    The  n 


I  (1,  Pig.  1) 


go.  The  mirror  and  eoadenatng  lona  are  alio 
lemOTed,  and  Uie  base  nnsoiewed,  invertsd,  and 
planed  in  the  traTslling  oaae,  tbe  nnder  aiufaoe— 
shwed  in  the  outug— fonning  a  seonte  peeking 
lot  the  inatrumaDt  aa  thown  inFIg.  3.  Tlie  whole 
ii  neloaed  in  a  leather -aareied  box  Ti  X  3  x  I|in. 
(about  the  aiae  eta Digar-oaBs),wlikh  eanbeued 


aa  tbe  foot,  the  mioroaoope  being  aenwed  to  the 
lid  initeod  ol  the  metal  base,  if  it  is  not  deaired  to 

be  encumbered  oilb  the  latter  on  tzcuiaioiu,  ^:.~- 
Journal  Royal  MieroKoplcal  Soeiily. 

[By  tho  conrteay  ot  Mr.  F.  (Map  (Semetorj 
Boyal  Hlor.  Soe.}  we  are  enabled  to  reprodnoe  the 
above  V\n,  and  deacriptioQ  from  the  Jovmat  ot 
thsBodsty-  The  qnery  of  "B."  (No.  4S375,  p. 
290)  is  thoa  partl7  anawered.  We  hope  ahortly  ia 
oiTeFIgt.  ta  the  othcs  portable  mtoroBoopca  re- 
failed  to  bj  "  B."— Es.] 


THE  ISEHIIFICATIOH  OP  FIXED 

OILS.* 

Bj  AXFBXD  H.  Aizaca,  F.I.O.,  F.C.B. 

LsotoMi  on  Chsmiibr  at  tha  Sheffield  Sohool  of 


THE  raoosnition  i 
able  oU  may  nsoally  be  sffeoted  by  a  corsf  nl 
applioatioQ  o(  Ibe  methods  of  examination  already 


oU  ia  ol  bnt  UItU  yalne,  an- 

bj  tha  indjeationa  of  othsr  teato: 

^ ig  oils  lor  the  dataeUon  of  adolteia* 

tioo,  the  Eslatl*«entimn«ial  Tains  of  the  diSsrent 
kindi  ahould  narar  be  loat  eight  of,  and  it  moat  be 
Roumbeied  that,  in  addition  to  the  adnltsiation 
of  tike  mots  valoaible  fat^  oil*  with  the  cheaper, 
thdt  Bi^Iatiaatlon  by  admiztme  with  the  hydro- 
carbon oils  obtalnsd  br  the  distEllation  of  pstto* 
lenm,  sfaols,  ooal,  tottn,  fto ,  la  also  eztenafrelT 
pmetised.t 

Practfcally,  it  Is  often  of  less  importauesto 
know  whether  an  oil  has  tke  origin  atttibutsdto 
it,  than  (o  teem  whether  itaobamRlenBieanBhaa 
will  allow  it  to  be  >afely  need  aa  a  aobstitato  for 
the  genuine  oil.  Tbia  may  be  oaoartainsd  with 
tolsrabla  Gsctainty,  audio  lome  oaaes  the  nature 
of  the  adulteranta  definitely  detected. 

AlthoDgh  it  ia  not  pouible  to  lay  down  any 
peneial  Knsme  which  ifaoll  be  sTailatile  far  tM 
uenti^tttlon  ol  any  unmixed  fat^  oil,  the  reoog- 
nitien  la  mach  faolhtated  by  oonduettng  the  si — 
ination  in  a  systematie  manner.    By  pr '"' 


^  __    .  may  generally  be  tilected,  and  so 

mush  information  gaioed  aa  to  tbe  probable  oon- 
atitoenU  of  a  mixture  that  apedal  testa  for  the  oils 
ananected  to  be  preacnt  may  tbsn  be  SBCccsifully 

FUoe  a  drop  of  tbe  oil  on  the  back  of  the  tongas 
by  meana  of  a  glasi  rod.  and  taste  it  carefully, 
SToiding  too  haaty  a  dcciaion.  In  thla  maniist 
flab  oils,  linseed  oU,  croton  oil,  mineral  oil,  loain 
oil,  and  aoma  others  may  generally  be  detactsd. 
Bosinoil  is  rsmarkable  for  the  nasasona  after- taste 
of  losia  prodooed  br  it.  Banoidlty  of  an  oil  may 
saiily  be  recognised  by  the  taate. 

H^t  a  portion  of  tbe  oil  in  a  porcelain  or  plati- 
num e^sols  to  about  140'  or  150°  C,  and  obaeiTe 
the  odonr  carefully.  When  tufllcienUy  caol,  pour 
_  .,..■_   _.  Ujii  jijj  jjijp  jjjjg  hand,  mb  with  tha 


i^iites,  and  the  Same  then  blown  out,  the  Taponra 
will  of  tm  have  a  hidily  characterise  odonr. 

Aseertain  tbe  apeoiSD  graTity  of  the  sample  at 
15'6°  C.  (-60°  F.3  if  fluid  at  tbat  temperature,  bnt 
at  3T-S°  C.  or  IIXT  C.  if  aolid  at  the  ordinary  tem- 
perature.   Tbis  teat  ia  a  Tsry  Taln^am 


be  preaent,  or  the  sample  b 


iliable.  The  folio w- 
iug  table  enablea  on  unmixed  oil  to  be  arranged  in 
one  of  eight  gronpa,  according  to  iti  apeciSc 
graTity  and  phyiieal  atate  at  the  ordinary  tem- 
peiatnre. _^^ 


*  TVom  ■dTooes-Bheeta  of  "  CDnimeTclal  OrgiuuD  Ana- 
lj«i»,"  Voluma  H. 

f  Tbe  foUoviDS  tsbntu  unuigeiasnt  br  l[«nn.  atod- 
dart  HfaewH  (he  order  of  comnuroal  Tslue  ufthepzu^ 
dpil  fluid  uili  :— 


■tor  oil. 

lb  olU  I  ii  P 

nssIoO*. 
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HECESSITT  OF  CLEAB  lOCEl 
C0HCEFTZ0H8.-I* 
B  J  WnxuAX  D.  llAsa, 
Wbituey  riahcor    ot  Djiuiiuml  Eiij 
Uuirenit  J  ol  PsuujItuu. 

TUEw 
■  m 

mijoiilf  at  writen  npc 
painttokiBg  and  oImt  in  tbtir  Hi  d  !■ 
iroald  U1S7  beu  fa  Bind  that  a  dnr  fh}i 
caption  of  OaaMaing  of  toB*  n«dn< 

EatM  InpwtMM*  than  any  •nbMqaMlJ 
II  uid  iBgtnnltj  in  tha  mallianiaMil  ■ 
tioQ  of  tha  ijinbolical  BXpnuioni  to  tha 
E*crj  tsim  mod  in  mechaDic*  iluiiild  1 
the  mind  KdiitinetpbTdcBlconoqitioa,! 
being  ezpienad  in  iDlciligibla  laoguft  >: 
oonne  to  a^mlKilio  notation  :  ajid  antil  It 
lacogniiad  aad  Mted  upon,  mKbiiilE*  wi 
dnaded  atniif  to  thoM  wbo  ara  foncd 


'""•      *.Sp.|^.Bt,ovo*.,i,.«.lid 


The  umpla  hiTing  bstn  latiif utoiilj  clairitied 
b;  mruu  of  the  tait«,  cmell,  ind  deiuity,  tlia  aab- 
Mqant  neua  of  idantidcutioa  drpeud  on  this 
TttaV.i  cf  tbesa  tt*ta. 

v'^  Sr«rmaad  ihark  oili  are  iradilT  dialuifiiiiiibed 
tivm  A*it  and  prtnleiui)  producta  bjtlirpioduL'ti 
3i  their  HpcDitintiOB. 

.-^  Tbr  ncB-diTini;  rpgi4a1ile  oili  may  ba  dis- 
titi|:cUbed  tram  each  other  by  a  careful  detatmina- 
tion  of  the  denrity.  Tiicofity.  uid  heating  when 
mix»t  vitheolphnTif  ani.  The  colaar  Teactiam 
ci  ChKMti  nay  be  employed  aa  eonflrmatory 
to**.  LaH-,  talbir-.  bone-,  and  ntaU'-toot-oiis 
■RT  Ve  ii5<nntiit(d  by  the  Ettb  ud  aiilh  teets  oi 
O^atn^.  and  by  theii  rieoeit  j  and  heatiag  with 
mlpb'Ui:  add. 

'.t^  The  Tezctab'.A  nili  potKninj  mom  or  leu 
wel!-ltjn'-l  drying  chaiaeten  may  be  io  a  ||Teat 
acarnre  d.^erentiated  by  an  exact  detarmioation 
of  tte!r  derfilies.  TiMofitie*.  and  heating  with 
lolpharic  arid.  When  ca1tan-Be«l  oil  ia  BaponiflKl> 
tha  fstCT  acidi  fetoratsl  on  acidifying  the  iolntiou 
of  the  I'ap  are  lolid  at  the  ordinary  tampemtiiTe, 
while  tb  >*e  from  moet  other  oili  of  the  griiup  are 
liqnii!.  The  tludin  (eat  and  eolour-reactioua  will 
niffl:«  f.-ir  the  p^tlre  identiflcatioD  of  an  im- 
miztd  TFgetible  oil  of  thii  gionp. 

Thi  marine  animal  oil*  may  be  diatugniehed  •«  a 
.-lars  by  the  brown  colonr  they  produm  when 
npuiied.  and  by  the  darkming  that  enniei  m 
paar:=f  a  caiient  of  ehlorine  through  the  oil. 
Ther  ciy  b*  dl^erentiated  from  eacli  other  by 
^aua'.i*«  c»Ionr-teata.  LiTer-tula  gira  a  fine 
Tiolet  cobur  >i»«»ging  to  brown,  whoi  a  drop  of 
salpharle  add  ii  ^ac«d  in  the  cratre  of  ID  or  iO 
dnip»>:'llw  aiL  xha  fallowing  tabla  ahowa  the 
din*;TT  al  the  Isadinx  *■  fiih  oiti"  at  37'8>  C. 
1=  •iv     F.)   cjmpirtd  with  water  at  the  lome 


''■  a^d  ..'^  B;il(-i  tniMd  oil  ii  eaiily  diitin- 
nitbt-!  tr-^  cratm  oil  by  the  taata  ud  imell 
Cn>^;=  i^i  caitn  ode  are  raadily  eolabla  in  n>cti- 
bdi;ir.:.  y-Jt  lioMCiiiiDBarly  inaiduble-  Boiltd 
lialr  ^  ''  lr.u  ^**f  "pi^Ti  ^°t  crotoa  asii 
cut'TTtrj  fl^vlj.  The  TU?^tT  and  heatinfi  with 
■n'^'hsT::  iiid  a>M  diitjoguiili  tlbcee  oil*  without 
difi:u:tT. 

S->'^  :''.  i>  c:u:;ccilaUe  by  alkaliee,  and  ii 
reai::^  'l«:.:i£iu  ty  ia  itrscg  aiier-twte  aujtlc 
*«ttU:.U^*'=i  1114111  derelopul  whra  the  Hmf  le 
it  bei;  :-l  till  il  cat;Lej  £re  and  the  dice  then 

f  a:!  "  Hi*  ft.'.*  of  theie  gnraf*  arc  diilin- 
GW>i,i'i:f  tivir  meit'sa  and  lolidifiing  pointi. 
teKf.  esc-l.  i.\i  br  :c«  propoit::!!*  of  Klut.le  aail 
'I:«;.ul'i  acii)  yuljcd  DB  up:si!^?at1cn.  Ccma- 
aut  i  :1  i:.ii  ;  ila-nat  ''il  reetat-Ie  butter- fat  in 
TTr^ii:.-:.  •-.■:ai-le  amoant  of  T.Ud"*  ir  i-.'.aU' 

la  the  catt  of  M  onp.'e  cfnf.^jig  of  1  oomplei 


mixture  of  whully  unknown  ails,  the  ideatiBcation 
of  the  ooutlitueuti  u  often  a  problem  of  extreme 
iliniculty,  but  when  tha  leading  oompoacnt  ia 
known  or  can  be  rccoguiieJ,  the  dateotion  of  the 
others  becomes  more  feasTbIr<.  II  muiI,  howoTer, 
alwuya  bo  boma  in  mind  tbnt  in  most  eaees  oila 
cannot  be  recognifcd  by  diatiin:!  and  sptdfle  teata' 
Buch  aa  txiat  fir  the  difFeroul  metals,  sn.l  that  in 
oniTinfc  at  a  concliuion  ae  to  llio  rompotitlon  of 
any  anmpleot  mixed  oila,  Ihu  analyst  inuatba eon- 
tent  to  be  jfuided  in  a  grt.it  meuura  by  oiream* 
t',^^  AVKidn^B  mnA  m  <*»-..(,.!  con^idcratinn  of 
[lathbiln  or  nam- 


important  cotnmemitl  oila  contain  a  lilt  of 
the  admiitnnn  moat  eonnniiiily  found  in  eaeh  oil, 
id  special  testa  auitabla  for  ibuir  dutcctiou.) 

The  (ollowiog  faota,  which  depand  on  tha 
chemical  nature  of  tha  oila,  are  of  impartance  In 
the  examination  of  oompleK  Mmplei,  and  to  a  lee* 
extent  tor  the  idantfftoatlon  of  unmiaed  oUa : — 

Uurh  information  may  be  obtained  by  aaponi- 
fying  the  oil  and  determuliig  the  producta  formed 
by  (he  reaction.  Thua  most  fixed  oila  are  eptit  up 
,_....-.<_  „:j  „j    -, :.-  v_. — Tm  oil  and 


a  fatly  ai 


and  glyoPMi 


..    _       jolublo 

i!y  jialcii  aoma  iS'i  pec  cbdI.  oE  fatty 
acida,  while  moat  other  fixrd  oils  (not  tha  waiea) 

S'to  abont  95  per  cent.  Ai  sUted  aboTe,  butter- 
t  and  the  oili  from  coi^aa-Qut  nnd  patm-aat 
yield  a  notable  proportion  of  atida  volatile  and 
Boluble  in  water  ;  bnt  in  the  cise  of  almoat  all 
other  oils,  practically  tb-.i  whole  nt  the  fatty 
acida  are  ineoluliie.  ooain  givea  100  per  ceut.  ot 
resin  acida  and  no  glyoarin,  but  mineral  and  timId 
oila  do  not  nndergo  aaponiflcation  at  all,  audio 
can  ba  di'solved  out  of  the  aolution  ot  soap  by 
agitating  with  ether. 
''~-    "' — '" — ■aquiTalenfi   and  the  phjsfoal 


neutraliaa  aenubly  leaa  alkali  than  thoee  from  moat 
oila.  Lard-,  taUow-,  and  neat' a -foot- oils  yield 
tatty  aoida  of  moch  highs  malting  point  than  the 
aen-drrii^  vatfetaUe  oila  whiob  tiny  othatwiaa 
mtmble,  Cotton-aeed  oil  yialda  fatly  acida  solid 
at  tha  cidtaiaij  tampemtnre!,  while  moat  drying 
and  seBl-diytBg  oila  yiald  1ii|aid  acida.  Any  ad- 
miitnra  of  naln  aiddi  taaids  trrratly  to  increase  the 
density  of  the  fatty  acida.  When  it 
namina  the  characteis  of  the  fat , 
highly  important  that  the  aqueoua  and  alkaline 
a  ifntion  of  the  Bou  ahould  b«  preTioualy  agitated 
with  elharuntil  nothiug  mora  la  remoTfd,  aa  any 
admiitan  of  wax  or  hydro. caiboD  oil  would  pro- 
f  aundiy  modify  tha  properties  of  the  fatty  aeida. 

It  win  be  obterred  that  the  drying  oils  are 
heavier  bnt  len  Ti^ccas  than  the  non- dry  ins  oila, 
aipirenllr  in  prcportion  tC'  ihcit  drriog  tendency. 
Tbe  nnn-^ning  oils  give  »<.:i.l  fUiiim,  the  prmlucl 
I  becoming  le-^t  and  lt!i  Brm  ai  it  it  deiivxi  fniin  a 
men  atrongly -drying  cil.  i^imilarty,  thv  h  atine 
produced  by  mixture  with  i ul|>huric  aH'!  appein 
to  bear  adirec!  relationship  to  the  dniujr  jr-'per- 
tiee  of  a  TtRetable  (il.  By  a  cirefut  Ji>i>.ication 
of  -.hfe  f«'s  an  approximate  otimate  i,i  the  pro. 
pnrli'  ni  ot  diifem.:  oils  in  a  mixture  cm  often  be 


by  oaraful  deeoopaa 
iaolatiini  of  Ha  eiraienta  of  the  ayab 
presaioiu  wHeh  an  taken  for  the  tonndat 
of  an  aUboBte  — ■»— — w— 1  atructure. : 
are  augagid  In  teaabing  oan  have  failed  t 
the  atngimBg  eSaota  of  a  couna  at  1 

matraiafia  ihe  timamn)^  of  tha  expreaooa 
or  Lav*  Bot  noted  tha  iDjarj  of  a  natui 


lUr  apprehended 


'Fi^u't'" 


log  tha  n 


tlaalaoqiuRiuieuti  do  n 
llMMi^,  aiuoa  diat^Tciiea  iu  natural  ] 
aaam  to  point  ont  new  and  appropriate  1 
nuHtaiiva  tnafanent  rather  than  to  lei 
ablafha  labMn  ot  the  pure  laatbtina-Jd 
kawwladga  of  Bathematica  dote  but  en 
mtek  and  »aaaara  onr  reenlta.  E 
mechaniBl  fn>blem  aboald  6»t  be  ai 
by  means  of  a  oonrae  of  alatract  reason 
being   qnaBtitaliraly   aimlyaed  with   t 

■*—  juatasa  oanlioua  cheioii 

analjua  hj  quilitalirely 
and  ingiedieuta  oE  tha 

Olaal  ideas  of  the  meaninga  of  mecbai 
an  loipmtiTalr  required  ax  a  Bnt  ca 
as  in  a  preUmiuHij  analyaii  ot  an] 

B'atI        '    ■     

tor  the  pleaaore  of  denoIIsUni  £iin,  he  IT 
a  few  oases  oocurring  in  Uw  works  ot 
«xltar«  upon  maAaiilca,  pasaini  ote 
notloa  4a  too  aaparent  anmoai  and  miie 
of  a  boat  of  wittan  o(  M>-caUed  -t 
maah— tea."  Pnf.  Win.  Whcwell,  wha  i 
Aa  elMraat  wrOar  in  tba  Bogliah  lasgi 


"  pteaattra  fnleichaDgaabI J.  Pressure  n 
to  toTca  diatributed  over  a  considenble  1 
in  the  case  of  water,  the  atmoaphere,  el 
RankinB  calls  the  momeat  of  inertia  at  a 
bod^  the  weight  mnltipliad  by  tha  aqai 
radius  of  gyration ;  this  expression  il 
moment  ot  inertia,  bot  only  the  meaai 
moment  ot  inertia.  Fnf.  l^tidatl  diflii 
a  "  mode  of  motion  " :  it  ii  nallr  a  fan 
Poari%fidauHnBteRar  ba  wOfol 
iiient,madewuttadarign  toeonny  tah 
an  apptoiimata  idea  of  what  be  did  not  bd 
eapaUa  ot  eonsdving  falff.  It  eaAinlj 
an  error  or  a  enne«wdB«  to  ignceaaeati 
donemndihaim.  TtlavmymAmd^t 
dateob  thaa  to  leaad;  them,  and  ft*  1 
oflariog  the  foUowing  nrhal  daflnMoan 
teal  thU  ha  has  made  Umaalt  at  dear  m 
ha*a  wiabsd  to  be.    Ha  tratia,  howeiar, 


la  to  eaeh  otter,  ftriag  m  O*  fn 


haTing  the  more  eomglex  maaJiy  wM 

elementary  tetms  to  which  they  wil  bi 
We  mn,  than,  be  pardoatd  for  tha  w 
deOnittawMirtiaaHan  awamadtefc 
Dynamiea  mtj  to  aapaiatad  Mi  two 
Uaeoatfa  and  BtaMia.  WksnAiatira 
sidertd  in  conjnnction   wa  hava  dynaa 


xeijointlr.   £ 
•,aad  la  it  <r 


evades  all  qaestrons  of  foraa, - 

ourHlrea  entirely  to  the  coBBdaaalin  e<  1 
Telocity,  and  direction  ot  notioa.  If  o£« 

*  Ftca  the  Ji^-K  r  of  the  naaklia  Ii 
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Adtj  d[  Uiis  clunga  i>  it  DUtter  of 

0  tbst  ths  path  lUid  JirectiDii  ot  motiuu 
OUT  coniiilaratiou.  If  Tolooity  i!  taliou 

ntiauws  iutroducQ  the  element  of  time, 
beit^  of  a.  polut  is  tha  disCuice  which 
.  be  it  the  Telotity  was  ooDStaut]  piMed 
terer  unit  of  tims  la  uaeduastuiditrd. 
it  the  luual  atuidud.  Wo  cui  theo 
na  motion  tha  spice  deicribed  iu  aujr 
t  to  the  produat  of  the  velocity  nod  tha 

□  the  velocity  is  uat  CDastaot  it  cut  no 
BMOred  bj  the  quolieDt  of  the  Bpsoe  by 
ica  thcsa  guotieuta  will  he  diffeTuat  for 
uiods,   and  iu   vuiable    velocitie*  vre 

1  Telocity,  at  ouy  iuitant,  by  tbe  space 
[have  been  puuod  over  in  the  lucceuii- 
ud  the  velocity  been  rendered  conetaot 
at.  Anguiat  velocity,  which  i>  uaed  to 
I  ipeeds  ot  rota.tioii  of  bodiei  around 
sn  alio  1m  constant  or  VBriable  :  it  i> 
,  in  ■  ciicolar  path,  ot  a  point  which  ia 
liitance  equal  to  unity  fcQiD  tbe  azia  of 
iny  rotaliug  body  -.  or,  if  the  luis  does 
«ugh  the  body,  it  is  the  velocity,  in  a 
1,  of  a  point  iitnated  at  a  dletuioa  f  com 
iial  to  unity,  and  iu  an  auomed  lUie 
uil  and  the  body  leroWiug  aiound  it. 
ti  ba  obtained  by  dividing  tha  carvili- 
r_of  any  point  in  a  rotating  or  tevolT- 
ilg  ladlu  dutmce  from  the  aii4. 
with  these  few  tandamental  conGep- 
ve  all  that  are  necessary  to  the  study 
cs,  this  word  being  used  in  it* 
a.    ti!atica,  on  the  of 

of  motion,  and  id  it  ws  caoune  our- 
■tady  ot  forces  at  rest.  What  foica 
I  will  probably  oevec  know  until  wa 
limate  nature  of  matter ;  wa  do  know, 
at  wbatavcr  tonda  to  pnduM  motioii. 
produces  motioDS  in  bodiea  at 
ings  or  tsnda  to  bring  a  moving  body 
to  change  the  direction  ot  a  moving 
ailed  force.  We  measure  force  bj 
y,  ID  pounds,  and  limit  it  by  its 
d  poiat  of  application.     In  tenaitrial 

□  which  we  limit  ourselves  in  this  paper, 
le  force  which  attracts  all  bodies  to  the 
le  earth  in  a  vertical  line  ;  if  allowed 
»  free  bnily  in  a  vacuum  it  will  produce 

about  S2-2U.  at  the  end  of  one  geoond, 
ch  time  the  body  will  have  fallen  a 
G-Ut.  In  order  to  deBuo  the  centra  ot 
t)ndy  we  will  have  to  i>r8cede  it  by  the 

the  statical  moment  of  a,  force  which 
ity  of  that  force  multiplied  by  its  per- 
iatonce  from  the  point  arouud  which 
>r  actually  docs  produoa  motioa.  We 
Ine  the  centre  of  gravity  of  a  body  ai 
rfaich,  if  supported,  leaving  the  b[>dy 
e  ia  any  direction,  would  bilnnce  alt 
ts  ot  the  farces  of  Uia  molecules  of  the 

the  force  of  gravity  :  the  body  wotdd 
t  tendency  to  turn  about  this  point,  at 
>tal  force  ot  gravity  acting  upon  the 
>e  assumed  to  ba  ooucentrateu.  The 
theotema  o[  tha  paralielogram  and 
idou  of  forces  form  tha  boaia  for  tha 
Lment  of  forcea  which  hik)  received  an 
development    both    analyticaUy    and 

DOW  to  dynamics,  which  is  the  study 
1  forcd  and  motion,  that  ii,  ot  work  ; 
^  which  the  work  is  accomptiahed  ia 


tha  01 


./  the  »! 


during  the  action  of  tha  force,  aad  aa 
ipooe  usually  assumed  is  a  lott  and  the 
)  a  pound,  wa  measure  work  in  toot- 
L  foot-pound  is  the  amount  of  work 
Euga  weight  of  one  pouud  one  toot,  or 
L  fores  of  one  pouud  thrauffh  a  distance 
in  any  direction.  Work  ia  considered 
ly  of  the  time  in  which  it  in  accom- 
iwer  is  work  cenaidared  with  respect 
in  which  it  is  uccomplished :  as,  for 
horse-power  which  cepresents  33,D(>0 

at  work  doue  ia  one  second.  The 
osed  to  eiproas  the  idea  ot  force  and 
.ioed  c  in  all  be  aaen,  by  a  little  thought. 
lymous  with  wurk.  Pover  ia  often 
ctlytor  force  when  the  lever  and  screw 
KHa4ed.  The  weight  of  a  body  is  the 
the  intensity  ot  tha  force  of  gravity 
I  it.  Id  treatises  on  mechanics  it  is 
to  the  product  of  its  mass  by  its  veto- 
ind  of  one  second  (32'2tt.)  under  the 
kvitr.  In  order  to  clauly  graap  the 
this  Ust  lantenca  we  must  know  what 
IB  mass  ot  a  body  is  uaunlly  stated  to 
dty  lit  matter  iu  it,  and  it  wiU  at  oocu 
1  that  the  bypothesia  is  placed  that 
I  quantity  ot  matter  make  proportioual 
1  the  weight,  which  may  — ' 


f.  praviug  I 


much  matter.  The  iaot  ia  that  maaa  mean: 
intenaity  ot  the  force  of  gravity  dirided  by  the 
velocity  due  to  the  force  ot  gravity  at  the  end  at  — 
second,  and  is  a  constant  ratio  at  all  pointa  on 
aurface  of  the  earth.  The  great  convenience  of 
this  ratio  tor  the  purposes  ot  tbe  mechanic  will  be 
seen  wbeu  we  recollect  that  in  dynamica  tha  in- 
tensity of  a  fone  is  measured  by  the  velocity 
which  it  will  produce  in  one  second,  and  it  we 
multiply  this  raUo  (which  ia  the  mauj  by  tha 
velocity  which  ii  obaerved,  we  have  tbe  inteusity 
ot  the  acting  force  in  pounds.  This  leads  as  at 
once  to  thamomeatum  ota  body,  which  is  the  in- 
tensity of  a  constant  foroe  which  has  been  lor 
ahould  have  been  to  produce  the  same  velocity) 
acting  upon  it  for  one  second,  it  is  equal  to  itamasa 
multiplied  by  ita  vetooity,  iu  foot  per  aecond.  It  a 
moving  body  be  brought  to  rest  lu  one  second,  ths 
momentum  ia  tbe  inteniuty  ot  the  constant  force 
which  must  bo  eiorted  through  a  Bpace  equal  to 
aue-half  the  velocity  of  tho  moving  body.  Ia 
speaking  ot  momentum,  onity  of  time  ia  always 
a-i^aumed  as  oue  of  the  conditiouH  ;  thus  the  weight 
of  a  body  equals  its  momentum,  when  gravity  * 
the  foroa  aotiug  upon  it. 

{T^  be  canfmuedj 


SCIENTIFIC  HEWS. 

IN  tho  first  of  Lis  series  of  Cantor  lectures 
ths  induHtriuI  lueg  of  tho  calcium  eom- 
ponndg,  Mr.  Balas  performed  the  rare  experi- 
ment ot  isolating  tha  metal  from  it«  fuaed 
chloride,  byra^anaot  an  olaotric  current  obtD " 
from  a  maohina  on  Faoinotti'a  priaoiple  driven 
bj  a  small  (^as-motor.  Although  caloiiun  i 
most  abanaant  metal  iu  nature,  it  has  Buol 
affioitjr  for  mcygm,  that  it  iii  raroty  seen 
Bldo  tho  chemiat's  laboratory,  and  not  often 
there,  so  diffioult  is  it  to  r^duoe  to,  and  keep  in, 
the  metoUia  state. 

Sir  Wyvillo  Thorn  ion  has  reaig^ied  his  post  ax 
protessDr  of  natural  history  at  Edinburgh. 

lie.  H,  N.  Moseley  ha^  been  appointed  to  tbe 
ohair  ot  anatomy,  at  Oxford,  vaoaut  by  the 
death  of  Prof.  KolloaUm. 

With  a  viow  of  oonunomoratiag  tho  Bet\ico« 
ot  Father  Suoohi  to  odtrooomy,  u  oomnuttoe  ttaa 
been  formed  at  Bejfgio,  to  oolleot  funds  for  tbe 
erection  of  u  refractor  of  '2Tin.  clour  uportuie. 

In  n  paper  rooentlv'  oomraunicated  to  the 
Royal  Institution  ot  Cornwall,  Mr.  J.  H.  Collins 
gives  reutona  for  bolievin)^  that  the  oountry 
Buathward  unl  wastward  of  tho  Bjdmio  granite 
is  composod  of  no  fewer  than  tour  distinct  rooks 
ot  very  ditf^r^nt  agos,  not  merely  ot  two 
kinds  as  indicated  by  the  maps  of  the  Gdologlaal 

The  experimental  works  at  the  Channel  tunnel 
are  progressing'  satidfactOFily,  tho  boring  aver- 
n:^^  2Hf  I,  p-r  day  of  twenty  hours.  Mr.  J.  D. 
BruQton  has  recently  completed  u  pFitonl  of  a 
machine  for  exeivatiug  tunnels  of  tha  kiud 
but  the  real  diCQculty  appears  to  be  tho  vontila- 
tion.  Thatmiglitbe  overeome  while  the  work  is  ii 
progress ;  but  by  what  means  can  a  tunnel  SO 
miles  loug',  bo  rendered  safe  for  passen  crs  in  a 
train  drawn  by  an  engine  bclohin((  due  vulumCE 
of  carbonic  acid  f 

The  Foutaine  Engine — the  locomotive  with 
tho  drivers  on  the  top — has  Iwun  tried  on  the 
Pennsylvania  railroad  and  has  not  given  satis- 
faolioo,  apparently  becauBo  it  huH  not  sufHeieut 
traoiivo  puwcr.  In  Canada  the  Fontaine  in 
stated  to  huve  ran  a  distance  of  200  nilee  at  a 
rate  of  CO  miles  p^r  hour. 

With  the  view  of  avoiding  ^^^  banting  of 
water-pipes  by  fiiiezing,  a  method  of  making 
tlieta  ellipticai  in  Beciion  has  boEa  raoently 
patented.  As  the  water  erpandl  to  lorm  ioB,  it 
will  iiltoc  tho  bhupe  ot  tho  pipe,  cauidng  it  to 
become  oiroular  iu  section,  and  therafore  giving 
more  room  for  the  ioe.  It  is  proposed  to  sqaeeze 
the  pipes  into  their  original  shape,  when,  by  a 
sucecaaion  of  frosts  they  have  been  rounded. 

A  private  trial  trip  of  the  rho^phor  Bivuzt 
steam  Ltuncb,  tbe  property  of  tbe  Phosphor 
iirouxe  Company.  Limited,  Xaadon,  took  place 
in  the  Thames,  off  Westminnter,  on  Tuetduy, 
'22adiniit.  Thia  soiaU  vesiel  ii  built  entirely  of 
Phosphor  Bronze,  and  her  length  ia  ooly  36ft., 
her  beam  bein^  about  6ft.,  and  she  attained  a 
!<peod  of  13J  milee  per  hour,  which,  ootisider- 
uig  hor  size,  ia  a  remirkable  performance.  Tho 
chief  object  of  the  Company  in  having  au  email 

-aft  built,   was  to  test  tho  rigidity  of  the 


phosphor  bronze  sheet  and  anglcpioci's  u^ed  iu 
her  ooustructiuii,  prior  to  having  boats  built  on 
a  larger  scale.  Tho  results  have  \neti  b.'yaud 
the  Company's  eipeotatioa  as  regards  rigidity, 
absonoeof  vibra(ioa,aDd  the  speed  obtained.  The 
cost  of  phosphor  bronze  boats  \vill  not  muukci- 
ceod  those  made  of  steel,  and  tha  metal  is  not 
subject  to  corrosion,  liku  iron  or  steid. 

We  leam  that  the  first  cuiiirr>a;:iiinc  of  the 
BDsaion  ot  the  !Royul  lUicrosaopioiL  Society  wil 
bo  ^iven  nt  King's  CoUego  on  Wednosdayl 
Dec,  7th,  when  tbe  suite  of  rooms  ot  the  librmry 
will  be  placed  at  the  dispoiral  of  the  Society  for 
the  i«oeptian  of  tbe  visitors,  and  the  exhi- 
bition of  objeots  and  appUoncex  of  intcrtst  to 
mioTDSoousts.  The  following  eibilii's  are  pru- 
miaed:--By  the  President  [Prof.  Uartin  Duncan, 
F.R.6.],  rare  jtponge  spicules  from  deep-sea 
soundings;  by  C.Stewart  isecrotary),  speoimens 
of  douWe -staining- ;  by  i'.  Crisp  (seoretatyj, 
the  coUectiou  of  miorosoopical  appliances  that 
have  been  brought  before  tbe  Society  duriog- 
the  past  year,  inolndiog  microscope -Htonds, 
illuminatii]^  devices,  microtomes,  timi-tables, 
&B.  ;  by  J.  W.  Stephenson,  Amphiphara 
pcUudda  mounted  in  solution  of  phosphorus  iu 
bisulphide  of  carbon;  by  Dr.  John  Anthony, 
Wenhom's  new  miorosHipe- stand ;  by  Powell 
and  Lealood,  new  formula  Jth  homogeneous- 
immersion  objective,  and  poaaibiy  a  hijrhoi 
power  on  the  some  formula  ;  by  Swift  and  Sen, 
their  radial  traverring'  substage  in  action ;  by 
Watson  and  Son,  Croaslcy's  new  microscope, 
the  illumination  pa^sin^  through  the  trunnion- 
bar  and  by  three  total  refiexions  upon  tho 
mirror,  all  degrees  of  obliquity  can  thus  be 
obtained  by  the  mere  lateral  swing'  of  the 
mirror-arm,  the  lamp  remaining  stationary  :  by 
T.  OurtloB,  foreign  microscopes  by  PfOzmowsH 
and  Zeiss,  and  miscellaneous  objeets.  Exhibitg 
are  also  expected  from  tbe  foUowing  ; — Urb. 
Beale  (Creaaurur},  Gray,  MiUar,  Uattbews,  &u.; 
Messrs.  Dennstt,  Deby,  Fox,  Qlaisher,  De  Soiua 
Guimaraens,  Ingpen,  lUdley,  Ward,  White,  Au. 
mi     ._..-■.      have  been  limitml  to  1,000. 


Biological  soieaca  owes  not  a  little,  already, 
to  the  marine  stations  instituted  o(  late  yav*, 
at  Naples  and  elsewhere,  for  study  of  Mea-Iife. 
An  enoouraging  report  was  given  by  M. 
Laoaie-Duthiers  ths  other  day  iu  the  Paris 
Academy  of  the  Zoological  Station,  at  BoscoS. 
oa  tho  coast  of  Finiatcrre.  The  number  of 
petvons  who  have  worked  there  this  year  is  30, 
as  against  27  lost  year  ;  eight  ot  theie  have 
been  foreigners.  A  largo  fish-pond  bos  bemi 
added,  and  tho  aquarium  and  laboratories,  whleh 
are  yet  to  be  made,  will  be  quite  near  it.  The 
naval  miniat«r  put  a  small  vessel  at  tho  Jiapasol 
of  M.  Laeaze-Dutliiers,  for  dreJging  encuraions. 
A  large  number  of  live  animals  are  sDnt  inland 
Banyuls-Bur-mer,  on|the  Mediterranean,  hssbeen 
chosen  for  tho  new  winter  station,  which  wiU  le 
inaugTirated  in  January  neit.  The  site  is  ou  a 
promontory  at  the  month  of  a  round  bay,  and  is 
soidtobeoharminp.  The  building  (reotangularj 
will  have  an  aqusiium  ou  tha  ground-floor,  and, 
on  the  first-floor,  nine  working  cubinetti,  a  hill 
for  conferences,  a  library,  &v.  A  Bteam-cujrine 
for  pumping  water  bus  been  presented,  and  set 
up  in  a  hollowed  rock.  A  total  sum  of  4H,aOO 
traoDs  has  hitherto  been  acquired.  The  mayor 
ot  Banynls  has  started  a  Hubscriplion  to  nupply 
the  station  with  a  good  vessel.  The  mainteu- 
aace  of  the  station,  with  its  perHunnel.  will  bi: 
aC  the  charge  of  Guvenunent.  The  laburatory 
is  named  after  Arago.  Another  it«UL  (which 
we  find  in  Lit  Lttmlire  l-McU-iqni)  is  that  tbe 
electric  light  will  be  used' ut  this  station,  tlis 
pumping  engine  bointf  utilised  for  tliis  purpoxe. 

A  good  deal  has  been  doue  by  the  Jtipaneie 
OoremmeDt  sinee  ISGS.  to  facilitate  navigation 
along  the  ooasti  of  that  country.  A  list  of  thn 
lighthouses,  lightships,  buoys.  &:.,  hu'<  lately 
appeared.  There  are,  at  proeant  IS  ligbtboHSes, 
claused  iu  six  divisions.  The  first  ligathouao 
erected  in  Japan  was  that  of  Ksnuuiisaki,  at 
the  entrance  of  the  Bay  of  Yedo  ;  it  is  the  work 
of  a  Frenchman,  was  begun  io  1SG3,  and  Jit  ia 
Febraary,  ISGQ.  It  rises  18Ttt.,  the  light  14 
white  and  fixed,  and  has  u  range  of  ubuut  H 
miles.  The  last  construct  ed  is  that  of 
Koutchinot^Du  on  the  Bay  of  Simab^ra  ;  it  camo 
into  aotion  lost  year.  It  belongs  to  tli-:  sixth 
order.  Of  the  Ii  UghlhouBSS,  It  arc  ot  tho 
first  order,  four  of  the  seoond,  four  of  tho  third, 
eight  of  the  fourth,  seven  of  the  fifth, 
tl^ee  of  the  sixth,  and  eight  below 
tho  sixth.      Thn   ftiiV"!.   G\.iii»   (iiaV"---    ■' 


BTOUeS  mOHAinO  and  WOHU)  or  SOIEEfOB:  Ko.  »ri. 


D»;B,X881. 


whiiH.    Itvbr   In    »i>ililn    rwA    WiW^    UiBh     • 
nll<..<        jiii.'ri>K   It.'xw   Iff    till   Hral   oHar,   IIm; 
■»"■>  liiici'ilRht  >>lli'.  ll|f)il,'tif»iu   'if   Oh'-i 

>;■]■•   'i , 'rtijl."   xMlliLrii   Wi'H)  Ului'l  "f 

(I ;i».iii>        !•■  Iiiliflil  It  ■i'-.m  ,  Mill  lU  IlKht 

Im  T)rll,k  ■h',  mir<  .       'Mm'H  UK.  OiM'O  IIkIi).  hMj-, 


N  u.,r». 


I.')  •  I 


IlKlilnll 


[r   >«   liM.*i.   Il.»l   Uh^    Whil'liwl   L.r|M,'l<n.> 
■II      now     luli.i.h.'l      lir     Kinrll'"!.     "'■■l'.     I"l'l 

()•' ,       III   (l..i(,iNiiy,   U«<r  mi'  miKl ■ 

U>|(i..i'.>iJ..|ii  Ihitllii,  aliri.  liiilKHrt/liiififrworliii, 

Hi Ilx-r  l.r>r<.  U'l.  liliiinMv 

'n>i'    lFiii.i'.«iil    iii<.il>.l   I.IH    hii,    m 

Ki::^ 

;zi;;;;::^ 


Hltl'-I 


.i>'li  li»liii»l|r  •Mil'vxl  Ii 
N-iLfl,  WliiUhiwI  .yiUni,  with  II 
NjiNmiii iioi H,  I'!  Hiii'iiiiMiUtcr*,  ui'l  t:i 
III    iiiiiiiiiii       'I'liK    fiirtlHir    iinlnr   hI 

mill  IiimIii  i»|iilr...l  III  wiik 
liiablii|i  ifiil  rniiHJrliiK  llwiiii  Liirim- 
III  ii|>|Hi.ir  111  liiilliiiilK  llml  llin  Nimiiliih 


1  II- ■ 


I  i1  fni 
1A..,.irii]i.li.l  |iii 


Ii.  Whlri' 
...Ijr  Ii.  Ui. 


lit..  iw|r  I 

.  H<"1 „ 

lU   lull    iliitiilKimiMil,   ami   Utk" 
Uli  IH  »iiiwiiiii<n.<ii.     Til  iiimil  tliM 

•itil,  H    MIUh   iittulnnr,  H    M il,   lliniwn    llui 

■NtH"  I <■  Mhaitfl.'  alalP  l<r  hi>|iII.<iii|.iii  nf  it 

hiiHiiiiiiiliitu  nam  iiin>>  'I'lii');  ninr  lliun  Ui  )ii<|il 
•II   (ii.Mli.llK   lloi...  ««aUli>|t  Ihf  lull   .U>l.<li.|>- 

wi-iii  .'t  miillH.iit  luatui,  Hiiil  M  Milan-  Ii  alwi 

hHiiiiI.hI  ■•(  K.|UalMli||  lhi>  hwill*  iif  jMin  i.r 
tIkIi  ai-.l  .ir  I.,.,.!  i,>h«yi.  I'liu  AiiKirli'ini  Si>.<l..t  v 
I..I  mlk  >'.illltall.<>i  Yiiio  lal.<K  .•iT.T.hl  .'.ii  .I..U. 
lil.i|iiliii»     l.'i     lU    Ih-oI     .'.1 >n>    .'I'litdinl     in 

l.>i»  ,i|  .>nil...iii.< 

"■liluHV  U:tit  I'  rU  j 

it*  anil  Auhiii .  I 
lli.<  iili.'.i  Ax.fk.-n  Is'iiiH  (III-  MtiHlnil  .il  tho  Vio 
J>t  MUl,  lit  IW  I'tivms-v  -.'.«:;  nb'tif  alvvp 

l)i.<  .<■*  I,'i.-1      ,V    -..r..|..at.>il  .'Iwtt^ioii. 

II  u  l.i>"ttii.  i'<iii.l)h'iv>     ni.-au  Ili«l  .'irs'ii- 

<»ff--t      oallVHla,    BU.I     Ih.'     hli)tl    l.'^.S'lit     o(     Ih' 

•  m.l  i>>.'«.l."»  atyi  '«t»|».'i.«i  i4  Usml  <iiAn>-niV. 
iii..  Ml  q  ««  )*).•■»  Ittw.'  liHU^ii  .Uitt  M\  .Ui  ■  in 
AnHii.L.  tii.l  il..-4i.><4^vn«uiv  am\,sl  aluM 
^!^i^.■;.   *\v  1...    i.'.vii  I,,;.    »»      r-.-..  b 

i.ii  «.■«  «tit>  mi  .•StatM.Nt  .HI  iS.-  |>'.Min  ..( 
V  iii,viii..->,  AH.t  .'I.Mo'vt  wmitai'  df iir.*  «viv 
i\«  UI  in..'  ISiviiMn  ti>"ii-t>  M  -OT  aii.l  rs.' 
«.,.«>*.•  ),.-.sVt  !•:..•  II  *«-n'..l  *i"i^^'  '■■•' 
Mi'-.-iv.'  <•  'A  i>  )Ws-1),i  wni&wiailj  4htfu«\l  in  t''./ 


tinir  vu  'ritimateil  at  I'M  Ruhin.  m.  'nj  02^ 
miU'i  ft.,  Thnrn  ft  thnii  a  (fan  aviii'i'ay  of 
alHiit  V,  iMT'Mit.,  not  to  ninak  «f  th':  fa-i  that 
thn  hall  In  now  M^My  lllmnlnat'id,  no  Uiat  in 
aiiy  iiirij^r  tlw  aniailint  pritit  ihkj  Ui  read, 
wlii:r.;aii,  formnrly,  tnany  iwrlH  at  tliv  waJI  and 
nitnHini  wirn;  In  half-ilnrlin''Ni,  lu  viuinml  tu 
Llii^'lndrin  U^fhl,  I  ho  wliitf-imiiii  and  Ht^iadmeivi 
»r  lh« flariiHt  arn  vi<tj idoaHant to  tha lyu.  In  a 
*llil>T'inulftK'if*'ti(tit  huiin'iliirati't'i,  orcr  MO 
ciilili:  III.  of  KUH  woiMiI  foniifrrly  Im  liiirnt  in  thi> 
iiluRii,  whnniaii,  n'lW,  with  inniddi'rably  bcttvr 
llir)iL-'>ltiiiil^  thii  Kan  i^'inHiimnd  In  tho  Mma  tiinn 
ibiiiinol  n'lfili  nil  puhir  m.  At  tnpfuimijje  per 
nlihin  mntni  uf  iraH,  Diin  Mhiiwii  an  MMnumy  of 
M  til  1  fi  uutrka  (ahllllniri]  on  auiili  an  avoniiiic,  ho 
that  till,  ontini  lamt  of  niiiiilructitiii  would  b« 
niiiiviirud  In  inin  t4)  two  jrnani. 

A  (labiut  law  Ium  W>n  latiily  iinimulKiilMl  iu 

Ttii'liK*.  It  la  ill  Milmliiii'ui  a  oupf  uf  the 
liVnniih  nnd  lli>niMQ  Uw«.  Any  ]HirKin  may 
taliii  mil.  a  patant  un  ili'iKiiutinfc  thi'  dniwinin 
anil  KlHvlllmttlima.  'nuihiniriMtlnnn  ii  myi'iini, 
■lii|  thn  Miuiia)  fmt  I*  nlHiiit  £1.  'Dm  oVjcrt 
IMlimlml  mttitnirai'  intiimiiiiiirHntiira  in  tho  turn 
yran  fulliiwlnir  tho  dali'  i>t  thn  patent.  Tlip 
INinaltIm  f<ir  infrni-tiolu  arn  Ihi'  iWnio  an  in  other 


]Mirl>i  ol  Kui 
Hoiuo    liil<ir 


aih'  Ml    <  .      , 

1(1  iHinipiintlivi.  olTiielii  >if  Mhrnpiii.!  liro  mid 
Intaiitr;  tin.  at  Inntf  MtiK«.  loiir  fl.'ld  ffuu^ 
WFTK  .wipli>):i.<l  to  nhniit  nhrnpnel  airaioiit  a  loir 
larKi.!  lii.'ini.  hnijt,  n^pnwntiii);  100  foldleni 
lylnif.in  iha  iin.mul.  On  th»  ..ther  hanil,  IflO 
It  lyiUft  •«  tht-  invnnd  opiiiej  fin'  on  four 
the  iirtill.4^  mra  anJ  hnrrei'  i>f  «hi> 
rfi<rrM.nleil  bv  wiHiiU'n  dummirii.  At  1,.\00  in. 
-  artiltonr  Kiwi  .til  pnijr.-lilvA.  H>  rf  whi.'li 
'  ■-'  "'hit*:  thpinlanlrjrfin-il.dnrin; 

,.S   Hdnntr*',  r.-SI   oanTiJ(n'!>. 

nu.!  vAivlrJ  SS  hlo  Noxl.  at  lUT.M  tu..  i^o 
artillrry  lltnl  -W  |.n>je.-lilMi,  24  .'(  whi.-i  burs! 
auit  itaTo  T.<  hiii';  «hilPth#tnfMitrv  in  ;h«Mme 
'    "    Utisl  J,sr»' oaTtriilirif*.  wi:h  4.^ 

Ill  llw  {  .  -f  .:■■  "Mi  ■  ;'  S  -  +-■  tcT  N,T,-.r.. 
I*r,  Ur.ltirW.rw  )ipTi.'«ni  thf  di A-nr.-.;  =f:^  .»i* 
,.(  diK'itw'.Hi;  tV.^  «.>lsr  |iara"iaT  :  (Shiw  V*:rf 
^tv.iil.>sl  til  lIiTw  .-:«**)«'  1.  rrifwai-sii:?'  *. 
m<11i^»,  lU  tiT»T:t4ii..r.aI  nf ;h.\l^  «si  I '. I . 
t1i,^.»  .  u.**!*  dm::.-*',  wm!).^^ 
kn..»t.";:.'»«Tii«.\«:.'IJ^r^.  "ii«' 

Ut»-.vaS-::'  «ni*A-.« 
V.M.  aVut  SSI.    AtwA   «^*  r-.V; 


LETIEBS  TO  TE£  EDITOB. 


If  £MMr  urwimtig  imttmi,  waMm  b 

iTawwjoaawTKawfca*  ha  lM«ft  Mia 
■owt,  bat  aa  mm ;  and  maX  aal  k  M 
U  aChiH  Blil>4ia :  Vw  aaA  a  V^iB  ■> 
Mfa  a»A  «n^aaM«f  b 
lyh  a  toSa^  ttatwt 

^!^Cia«> 
ithibHickiL' 


ukdT*^  lokMf  a  AiiBtx  wItL  -^ „ 

•m  BBdataka  to  writ*  Uuwfaala  tndr  of 


BAIQHTHBas  OV  ST  ABO— FOSSIL  BU. 

NAOLX9  (P)  —  BISTAITCS  OT  TBI 
aOON  VBOK  THB  SUH—ABaUUB . 
SIAMBTsa    OF   XASB— XBZSK  IOIh 

8ILS— BBD  8TA&S.  i 

[ini5T.]^^i<iTisQ  thraa  licea,  aa  I  do,  no*  HI  j 
miUu  a*  iha  ctoh'  flira  fnini  ixt  own  BciR,li 
niiut  mA  Mr.  Baird  QemDiilt  (letter  1941 2)  t^ablj 
in«  to  deter  mr  reply  to  hi)  queatiOBa  tao^  I  oti^Z 
home,  which  I  hope  la  do  in  the  conn-  gf  laattZS 
(en  diTi  oi  a  tortnight.  With  FUmu  .r-.oa't  lad' 
Ihi'U  before  me,  1  ih^  hope  to      ' 

With  reference  tr,  :hv  r..'i:,  ri*;  \ 
"M.  A.,"  p.  -i&i,  I  maj  now  r 
former  reply  to  hiih  I  hive  aacer; 
iiilereiiin}-  (o!a:l  lumBCle  hai  been  toa^  w 
the  lost  tav  ye.m,  in  the  Cpper  Sitanaali- 
Thi*  haa  beeu  namM  Tuniliphu  br  Dr.  B.  ^xi^  I 
ward.  The  peduLcIv  na  rurnioficd  w^  a 
Mv-tiDp  ri>wi  of  platet,  lA  in  I.  micqU.  TW  phM  J 
when  detached,  ai*  doi  unlikt  the  ibaita  {<  isi  t 
..(  the  PlercpKidi,  and  hi  ~ 
o(  Chi.«''Ur  Th:i  B^aui  Tcrril'F^aa  ^ 
.'t  Banaude,  hai  bt«n  fosmd  im  tW  1 

_.     .Ireil    Bnuin,     u-1    X«4  J 
ni»tt<d    ]>ni:u].--ala:<.i     i 

IVrcEiaE.      CirVnifen-a.      m 

bedf.      Hu     p«au     P.^llicnea     ka&    I 


mtauBB  MOBAHro  ahd  wobld  or  BoiSRcaii  ro.  sri 


Gqiia'g  intcTestiDg  Utter  (IStSS) 


I  in  mui;  itan  in  which  luoh 
it  all,  peioaptibla  to  tha  great 
rrers.  Put  of  thia  may  be  iu- 
a  leuH  al  itg  dependeace  npoa 
r  correctiou  of  ths  abject-glau. 
he  nuLteiiol  of  the  >peoulQm ;  bat 
portion  of  it  undoubtedly  roudn 

obgervet  himuU.     I  have  be/oif- 
raot  through  a  long  lii-t  of  ao- 
"  in  oompany  vilh  ths  author  of 
aluable  vorks  of  attranomy 
xrreotiiig  ths  lut  of  inoh  object* 

TOlume).  and  bow  he  uid  1  te- 
em in  whichaKBTcalypereaptihle 
turded  tha  Only  warrant  for  theit 
italogue. 
Svral  Aatronotolokl  So«l«ty. 


:&■  ANDBOKEDS. 
■der  to  obviate 
aasant  feeling  that  oiie'a  ioitra- 
I  to  ODe'i  ezpectationi,  it  may 
to  amatenit  to  menUon  that  thta 
aa  ceaead  to  be  avaHabl*  esoapt- 
3  apertarei  and  lupeiior  dafliii- 
riug  ceault^  eitracUd  from  the 
lervatiouB  ot  Double  Stan,"  for 
am  indebted  to  tha  ^''^'^■■i"'  of 
[  that  uable  obaerratory,  will 
the  cloiing  up  ot  thia  internling 


g»o*7- 


I  tbs  limb,  until  it 


rs  red  thia  year  than  it 


I  fairiy 

,  whOa 
t  that 

^ud^ 


103 '4 


0  33 


lOl-OO'  0-35&" 

throughout  being  888. 
For  anyooe  acqnainted  with  this 
itonisheil  at  the  perfection  alike 
nanipulation  whicii  auoh  mnlte 

recently,  Nov.  IS  and  22,  when 
•lerably  iteady.  I  bars  attacked 
ilh  my  9jin.  "  With"  mirror, 

it  aome  jeari  ago.  I  do  not 
lid  have  detected  ■□  much  ai  an 

ot  been  matter  of  apeeiaj  namh  ; 


Szing  1  thought 
ed,latt  night  X  imagi 

red  two  minute  pointl},  and  my 


i&rmad  by  the  drcumttanfia  that 
had  no  diatiuotracoUeotian  of  tha 
7ond  the  general  fMt  that  the 
viatamnoh  tram  the  lin«duaet«d 
T.  '  Compared  with  thia,  I  found 
3°  and  7S° ;  eitimatlona  perbap* 
a  troth,  oouf  iderins  tha  eatreme 
objMt  and  the  diSereooe  of  the 
red,  to  warrant  a  beliaf  thatlbe 
n  waa  not  imaginary. 
*B  to  raagnitudsa  itill  remaina 
ry  aUte.  OI  had  rat«d  them 
WphUDtl  givea  6  and  7:  aafai 
an  goei,  materially  infloenced 
■xiraity  of  tha  prinoipal  atar,  I 
'Balf  that  they  attain  aaah  a 
4.  W.  Webb. 


'TTPITBB. 

'cning  (Norember  2S)  I  ob- 
of  Jnpitar'a  third  ntsllita 
'^.  It  did  not  change  from  a 
to  one,  aa  I  have  seen  it  on  at 
iX  did  nat  loao  rigbt  of  it  at  all. 
aoatham  limb  all  the  time  it 
bat  it  appeared  to  be  at  almoat 
'  wbola  time.  At  the  moment 
>S  the  diac,  ita  ahadow  anterad 
■«  ipot  where  it  had  entered. 
id  much  larger  than  tha  aatel- 
lilky  blaakneaa  than  the  iha- 
tm  luoally  are.  The  latelhte  at 
>  tba  edga  ot  the  planet  for  ■ 
Vtalnly  2fi  minatae,  Hiia  wiih  a 
Ui.  ratraotor.  At  egraaa  It  did 
■Bb  for  so  long  a  time.  Have 
U'ked  that  the  red  ipot  la  mnoh 
X  flnt  noticed  the  ehange  on 
lot  leen  it  for  lome  dayi.  I 
~«cit  of  the  atmoaphare,  lut  it 
^  ainoe  with  Tanoaa  Unda  of 
*  feel  aure  it  moat  be  »  ohonge 
■  as  fierjand  red,  but  lighttr 
*U)g:   not  ao  Bolid,  but  more 


time.     I  behi 

last  year.  The  balti  are    ,. 

red  than  they  were,  but  1  see  no  decided  bl 
aa  laat  year.  Ths  doakineta  at  both  poll 
much  more  decided  than  it  waa.  Lmi  mgi 
(Not,  2otb,  IDh.  to  12h.')  there  appeared  to  be 
•ort  ot  penumhrai  aroand  the  eontbatn  aide  and  t1 
ends  of  the  red  apot— a  Teiy  alight  ahading,  wi 

No  one  oan  obaarre  Jupiter  tiom  night  to  nig. 
without  being  struck  by  ths  changea  going  on 
tbe  belts.  I  nave  not  taken  any  traaaits  of  tl 
red  apot  this  year,  bscauss  I  was  under  ths  in. 
preaaiou  that  eye-eatiination*  were  not  oon^dered 
aufSdently  exact;  bat  now  I  see  Mr.  Uarth  Is 
going  on  collecting  them,  I  am  lorry  I  have  not 
doneao.  The  difBculty  aeamato  be  in  getUng  the 
tme  time.  I  have  been  drawing  Jupiter  on  emj 
oecaaian  that  it  was  pa»lh1e,  and  bars  a  Series  of 
twenty  sketches  since  Out.  9th.  I  bare  thmigAt 
that  it  I  could  do  fin  drawings  at  intemls  of  two 
hours  I  ahoold  get  a  pioturs  ot  the  planet  all 
round.  Thia  woBld  allow  a  little  to  OTUlBp.  Fer- 
hapa  I  might  ^t  half  one  night,  and  the  ^tonata 
halt  anotMr  night.  If  anyone  can  givs  me  a  hint 
arranging  the  timea,  I  shall  he  glad. 


house,  which  may  be  ol  nae  to 


n-6  nf. 
10-6  «/. 

8  5  »/. 


130  «./. 
13  0  Hf. 
10  9  „/. 

9-9  «/. 
13  7  >.j>. 

8  8  ny. 
12-7  ,.p. 

7-B  «?. 
11-S  ,.p. 
10-6  i.p. 
U-1  h/. 


ASTAONOKIOAZ^ 

2M,  I  hare 

:  with  mj  Slin. 
.   -..aaiopeiw. — Wide  ... 

ahontd  call  yellowish  white  and  Urid  purple. 


It  la  Tery  oonTsnient  tor  atar-gazing,  and  when, 
rolled  back,  aa  in  the  sketch,  fornia  a  oomfortabla 
ihelter  tor  booka,  &a.    The  telsacope,  a  ejin. 
beautitul  apecimen  of   Itr.  Calrer'a  handin 
""igh  he  would  not  be  proud  et  tbe  equal 

td,  which  ia  home-mada. 

ha  atage  ia  8It.  by  8[t.  at  the  wide  part,  and 
by  H&.  at  tha  narrow  part,  and  made  ot  liin. 

The  pynmid  ia  made  of  tin.  by  2in.  framing, 
iTsred  with  match-baarding  Jin.  thick,  and  ovai 
1  a  coat  ot  painted  canras.  Dimenaiona  :  haaa, 
Sft.  by  4tt. ;  height,  Sft.  There  ia  a  table  at  the 
back  for  hooka,  lantem,  &<:, 
I  have  torn  away  tiie  eanTaa  and  boarding  i 
[stah  to  ahow  the  interior.  The  front  is  < 
with  two  hooks  to  keep  tha  proper  abape,  and  tbe 
whole  nmi  T«ty  lightly  on  tour  saok-cait  wheels 
Tin.  in  diameter.  The  dittsd  llnea  show  tha 
pyramid  when  over  the  telescope. 


8ATBI.ZJTB8  OI  JCABB, 
[19461.1— TB2  times  of  greatMt  elsogatlDD  of 
the  aatellltaa  ot  Kan  iart  been  kindly  sent  iiie  by 
Hr.  Uarth,  and  I  teal  sure  he  will  not  mind  my 
asking  you  to  publiah  Ihem  for  the  nae  ot  any  crt 
7our  nakden  who  may  wish  to  try  their  eye  and 

The  sateDitea  will  only  be  «b«nt  one-third  as 
blight  aa  when  flnt  seen;  but  bearing  in  mind 
what  was  then  done,  it  Is  not  quite  hopdssato  ez- 
peot  to  see  at  least  Deimos  with  any  apeitaN 
aboTv,  saj,  lOin. 

The  amreot  orbits  of  the  aatelUtes  are  nearly 
atraigbt  Uiies,  and  at  elon^tioD  the  pas.  *^Ie  •» 
Daimos,  whanH./.,iatT0mT2°to  69*,  uidof  Phobos 
from  Tt°  to  S9'.  The  t.p.  elongation  being,  of 
course  +  ISC.    Daimoswill  be  some  two  to  thittt 


iArietU.— Colours  tome  exaotly  limllar. 
Pe«u. — A,  white,  with  alight  grey  or  lilao 
tinge ;  B,  greyish  lilao. 

f  Casaopeue.— Well  aeeo  with  190.  B  and  C 
▼ery  minute,  their  dark  blue  colour  perbsjie  making 
them  appear  ot  leas  mag.  than  thsy  rsallr  are  ;  bat 
•ompanng  them  with  tne  9  6  mag.  atar  between  (' 
and  ^  LjTB,  I  should  hars  sstimated  B  and  C  at 
ositainlj  not  orsr  10  and  10'6  maga.     A,  ysl- 

Z  163  CMopwn.— Wea  seao  with  120^  Two 


It  11  only  aoeailonally  that  I  can  ae*  it  double  with 
190 ;  while  at  ths  aama  time  I  on  diatinctty  dirida 
■w  Aqidlie^wbioh  ia  put  at  abont  tha  same  diitanoe 
—with  120.  This  lattar  star  I  found  Tsrj  clear 
half  an  hour  after  nmast,  whan  the  full  moon  had 
been  up  tor  threa-qnartcn  of  an  hour. 

I  should  be  much  obliged  to  any  ot  your  raadera 
who  possea*  a  Sin,  or  6im.  r^iactor,  by  either 
DallmaTer  or  Wiaj,  of  modem  make,  it  th^  would 


I.lTHABKIHasANaBBAin>0>ATBSS. 


802 


BNOUSH  lUBOUANIO  AND  WOBLD  OF  8GEBNGB:  No.  871 


I>Ba  3,  1881. 


enlar  ranges  or  crater  rinn  OTerlappisg  and  de* 
forming  eaoh  ether,  anaB,  relating  to  the  oh- 
liieration  of  large segmente  b^  the  plains  (or  seas). 
Begarding  the  first,  A,  I  said,  '*  there  seems  to 
he  a  steady  relation  between  size  and  age  (of 
craters)  :  smaller  ones  cutting  into  and  deform- 
ing lai|^r,  and  few,  if  any,  catos  of  the  reverse." 
Thus,  m  the  group  1,  2,  3,  4. 
I  is  obviously  the  largest,  as  well  4 

as   old49t\  2   is    the   next;    then      ^~Ch? 
3 ;  and  last,  4.    Also  that  we  here    X      \\f>. 
see  two  distinct  series  coinciding—    ^  "Z  y     O 
Le.,  the  series  of  size  is  also  the       ^^^r^  f  H 
--ties  of  affc.  \  J 

In  ^oup  A,  3,  C,  D  again,  we  ^^ ^ 

a  this  repeated,  both  groups  re- 
duced as  diagrams  from 
/ — Y~>j- — ^  drawings   at   the   tele- 

q(jC;     ^j     >>,-^        scope.     The  great ma- 
X^^      (        )1      jority,  however,  of  cases 
^~^  A  V    V        whore  the  circles  over- 
\.>_-x>^^ —  lap  show    but   two   or 

three  in  the  series, 
though  the  result  is  similar;  and  the  rule  seems  to 
be  tluit  small  overlap  larger  circles.  The  energy  of 
fbnnation   seems  decreasing,    So  far, 

I  can  see  no  cases 


X   vtui  Bee  no  caiieB  ^^ — v 

where     the    larger  [  (       \ 

circles    obviously  Vi       ) 

overlap  smaller  as-*  ^ — ^' 


f  ,      pvg    )     overlap  smaller 
I     ■      ]^J     Nor  do  I  see  oases 
\^    y^"^^      where  the  series  of  age  is  not  a 

series  in  size  as  annexed,  where 

the  ages  are  as  2,  3, 1,  4. 

Iliare  are  many  instances  where  small  circles  are 

indosedin  larger  and  imbedded  in  the  margin  or  edge, 

but  this  only  confirms  the  forcgoiug. 

OKegarding  U,  the  missing  portions  of 
rings  or  circular  ranges  adjoining 
sea^,  I  asked  if  the  phenomena  were 
considered  due  to  subaqueous  or  to 
subaerial  drift;  undoubredly,  as  Mr. 
Birt  says,  the  range  or  wall  has  been 
broken  down,  and  removed,  to  tdl  appearance,  which 
jmpliftM  that  the  sea,  or  rand-deaert's,  action  was 
the  later  phenumenon.  But,  as  Mr.  Birt  will  see 
now,  A  and  B  are  two  quite  distinct  matters. 

The  study  of  surface  modelline  is  specially 
applicable  to  the  Moon,  the  radical  difference 
between  her  surfacing  and  that  of  our  Earth  being 
that  ours  is  essentially  aqueous,  while  hers  seems 
sabaerial.  Ours  shows  water  exits,  which  is  the 
feature  connpicnonsly  absout  on  the  Moon,  whereon 
the  modelling  of  our  liver  systems  and  mountain 
ndes  is  absent. 

The  structure  of  the  circular  ranges  or  rings, 
also  is  concentric  (A)  rather  than 

radial  (B), 
showing  a 
piled  for- 
mation act- 
ing from  a 
oentre(after 
fountain), 
in  oonjunc- 


-*.  -V"       ^^ 


the  manner  of  a 
These  thiugs.ttiken 
tion  with  tho 
generally  received  notions  regarding  absence  of 
atmosphere  and  water,  added  t<>  tho  low  tempera- 
ture and  occasioual  presence  of  mistiness  or  ha/.^, 
led  me,  some  years  ago,  to  look  on  the  Lunar  ring 
radges,  or  lurgo  craters— having  a  floor  —  as  of 
similar  formation  to  our  ice-caps,  and  those  on 
Mars,  though  the  formation  is  in  the  former 
centrifugal  —  i.«.,  the  Lunar  rings,  and  in  our 
case  centripetal,  converging  to  a  point  on  each 
pole.  The  transport  of  moisture  subsequently 
condensed  and  precipitated  to  form'  huge  areas  of 
MiUdf  is  one  wo  are  already  familiar  with.  The 
very  conspicuous  peculiarity  of  the  Moon^s  sur- 
facing, seen  in  these  walled  plains,  ringed  ranges, 
and  craters,  is  evidently  to  me  a  last  phase  of  her 
expiring  life — at  least,  seems  so ;  if  true  that  tliere  is 
little  or  no  air  or  water,  and  that  the  surface  tem- 
perature is  far  below  zero. 

The  last  traces  of  moisture  from  the  warmer 
interior  being  expelled  now  and  then  through 
fissures  due  to  shrinkage,  espalled  under  pressure 
into  a  comparative  vacuum,  would  not  only  travel  a 
great  distance  fountainwise,  but  on  condensation 
fall  in  a  ring ;  solid  matter  carried  up  during  a  rush 
of  vapour  or  gas  being  piled  near  the  orifices  as 
crater  cones  in  the  centre,  or  eccentric  if  there  were 
a  slight  drift  in  an  attenuated  atmosphere.  Later 
and  slighter  exudations  would  form  lumps  or 
hillocks  with  or  without  a  visible  orifice. 

It  is  true  that  some  of  the  wulled  plains  seem 
below  the  general  level  puti«idc ;  but  this  may  be 
due  to  continuous  discharge  shieldinj;  that  area 
from  precipitate  falling  all  around.  When  quietly 
thought  over,  I  do  not  Eee  that  thorp  is  anything  so 
very  extraordinary  or  unlikely  in  this  idea  that  the 
Lunar  rings  are  com])Oscd  of  s  .>me  condensed  pre- 
cipitate. It  is  likely  to  be  one  of  the  last  phases  in 
her  existence,  and  would  account  for  the  peculiarity 
of  her  mountain  systems,  so  extremely  unliko  ours, 
and  which  all  her  conditions  sf  em  to  favour.  I 
hope  that  those  interested  in  th>  so  matters  (and 
they  seem  many)  will  now  and  th?n  think  of  the 
above,  especially  when  at  <l^  taUaoopo. 


'*F.R  A.S.*'  has  kindly  noted  my  want  of  a 
lunar  map  ;  but  I  cannot  understand  the  surfaoe- 
temperature  on  the  moon  reaching  500°  Fah. ;  such 
a  heat  certainly  would  melt  ice  of  great  thickness. 
I  can  the  less  understand  it  on  a  globe  nearly  desti- 
tute of  atmosphere.  I  had  just  started  on  a  largish 
oil-painting  of  the  three  peaks  north  of  Tezpur,  in 
Asam,  at  heights  of  2l,000ft,  22,000ft.,  and 
23.000ft.,  and  was  Roing  to  call  the  group  the 
**  Eternal  Snows."  How  is  it  that  the  umost  un- 
bearable heat  of  a  tropical  sun,  that  I  have  reffis- 
terod  at  172*^,  and  has  been  known  to  reach  190^ 
does  not  melt  this  snow  all  off.  or  indeed  raise  the 
temperature  toor  over  32"*?  Temperature  of  the 
exposed  roek  may  rise,  but  snow,  on  «HotCt  should 
melt  in  one  case  if  it  could  in  the  other,  aud  it  does 
not  on  our  earth  above  the  snow-line. 

Sibsagar,  Asam.  8.  B.  Peal. 


THE  COLLISIONS  AND  CONSTITUTION 

OF  COMETS. 

[194G4.]— Ths  least  distance  of  a  comet*s  orbit 
from  the  earth*8  is  the  latitude  of  that  point  of  the 
comet*s  orbit  at  which  the  radius  vector  equiJs  the 
same  in  the  earth's  orbit  into  the  radius  vector. 

If  we  suppose  that  upon  the  average  the  centres 
of  earth  and  comet-nucleus  must  approach  one 
another  within  40,000  miles  iu  order  that  a  col- 
lision might  arise,  and  that  all  inclinations  are 
equally  possible,  and  that  upon  the  average 
H  comets  jper  annum  come  to  perihelion,  with 
average  dimensions  corresponding  to  the  above 
limits  (their  perihelion  distance  being  not 
less  thaii  earth's  distance  from  the  sun), 
then  the  probability  that  the  earth  should  meet 
with  a  ollisionin  any  year  is  2tip*V  2  (x  +  2),  where 
p  is  40,000  divided  by  the  circumference  of  the 
earth  iu  miles.  Ih  the  above  the  inclinations  of  the 
comet's  orbit  are  supposed  to  be  45^  upon  the  aver- 
age, the  motion  indifferently  retrograde  or  direct. 
We  may,  perhaps,  fairly  put  .v  =  2,  whence  the 
earth,  upon  the  ab3ve  suppositions,  may  ezpest  a 
collision  upon  the  average  once  every  seven  million 
years  with  some  comet— not  any  particular  one. 

We  may,  I  think,  conclude  that  such  collisions 
have  frequently  taken  place  since  the  existence  of 
organised  beings  upon  the  earth's  surf  ice,  and  will 
do  so  in  the  future. 

The  nature  of  the  phenomena  thit  would  be  pre- 
sented upon  such  an  occasion  would  evidently  de- 
pend upon  what  a  comet  reallv  is. 

It  was  formerly  supposed  that  a  comet  was  en- 
tirely com{^sed  of  gas ;  but  sinco  the  discovery  of 
the  connection  between  comets  and  meteors  that 
idea  may,  I  conceive,  be  set  aside,  and  the  nucleus 
and  coma,  at  all  events,  considered  as  merely  an 
extremely  dense  portion  of  a  meteor  flight.  The 
spectroscope*,  however,  appears  to  show  that  some 
incandescent  vapour  is  in  general  present.  This 
has  been  ex^l^iuetl  by  Prof.  Tait  as  due  to  collisions 
between  the  fragments. 

It  is  natural  to  suppose  that  the  tail  has  a 
similar  constitution  to  tihat  of  the  coma  and  nucleus 
(waiving,  for  a  moment,  all  consideration  of  the 
position  in  space  of  the  tail).  The  nucleus,  coma, 
aud  tail  will  be  ranged  in  order  of  density  :  that  is, 
the  tail  being  the  If-ast  dense,  and  therefore  having 
few  and  feeble  collisions. 

The  spectroscopic  phenomena  would  be  as 
follows : — In  the  nucleus  a  continuous  aud  gaseous 
spectrum,  due  to  cnlIiMions ;  for  some  collisions 
might  suffice  to  produce  tho  spectrum  of  an  incan- 
descent solid,  but  not  of  an  incandescent  gas. 
There  would  also  be  the  reflected  solar  speetrum. 
The  coma  would  present  phenomena  somewhat 
similar,  but  tho  conspicuous,  or  tails  of  larce 
dimensions,  except  at  the  portions  near  the  head, 
would  only  give  the  solar  spectrum,  presenting 
more  or  le^'s  traces  of  polarisation.  Observation  iu 
these  respects  coincides  with  this  as  well  as  could 
be  expected.  Considering  a  comet  as  a  dense 
mass  of  mnteors,  those  aerolites  which  have  fallen 
to  the  earth  munt  be  considered  as  specimens  of 
the  matter  of  which  comets  are  composed.  It 
would,  then,  be  interesting  to  ascertain  the  spec- 
trum of  tho  incandescent  vapour  of  such  meteors, 
with  the  view  of  discovering  those  bands  which 
arc  most  conspicuous,  or  which  first  become  visible; 
and  wh<.-ther  these  are  the  same  as  the  bands 
visible  in  general  to  us  in  the  comet -spectra. 

I  think  I  have  seen  somewhere  an  account  of  a 
similar  investigation  ;  but,  if  so,  I  have  forgotten 
the  result.  A  collihi'in  with  a  fair-sized  comet 
would  be  a  pai^saee  through  a  very  dense  meteor 
stream.  Imagine  the  Leonids  at  their  best,  enor- 
mously increa-ied  in  number,  brightness,  and  size, 
so  that  possibly  tlie  greater  number  of  them  would 
apparently  bo'  as  larce  or  larger  than  the  Sun, 
bursting  n^quently  with  loud  explosions,  and  scat- 
tering their  fragments  upon  tho  earth's  surface. 
Such  wciuld  probab'y  he  the  phenomena  of  a 
c  ^llision ;  no  doubt  a  terribly  magnificent  sight, 
and  by  no  moius  without  danger  to  organised 
beings. 

A**  to  the  rfxata  qfifstioctl  the  tail,  if  it  really  ex- 
tends in  the  line  passing  through  the  Sun  und  comet, 
as  is  usually  supposed,  it  is  absurd  to  speak  of  it 


as  a  mass  of  meteors.  But  this  dinctkn  li,  I 
believe,  an  illusion  of  perspective.  Ib  ft  ipord,  the 
tail  is  a  meteor  stream  less  dense  in  gcnaial  than 
the  nucleus  or  coma  foUowiag  or  pfeoeding  the 
comet  in  the  direction  of  its  orbit.    I  am  not 


whether  this  is  the  opinion  of  Prof.  Tait  and 
Sir  William  Thomson,  although  some  of  thsir 
utterances  might  seem  to  imply  this.  Aa  to  their 
sea-bird  theory  in  explanation  of  cometa'  tails,  I  do 
not  at  present  see  its  useful  ^plication  to  that 
object. 

if,  to  fix  our  ideal,  we  suppose  the  oomet  SBorhig 
in  or  very  near  the  plane  of  the  Ediptio,  tho  comet's 
orbit,  if  it  were  made  visible  in  the  immediate 
neighbourhood  of  t^e  comet  by  a  enfficiimtly  dense 
meteor  stream,  would  undoubtedly  be  projected 
on  the  heavens  in  a  great  cirole  paning  through 
the  sun  and  comet,  and  it  would  paas  from  or 
towards  the  sun,  according  to  the  position  of  the 
comet  in  relation  to  the  earUi,  and  the  position  of  the 
meteor  stream,  whether  preceding  or  following 
the  comet*  Again,  if  we  suppose  the  comet's  orbit 
to  have  asij  inclination  whatever  to  the  plane  of 
earth's  orbit,  yet,  while  the  earth  was  not  very 
distant  from  the  node,  the  meteor  stream  would 
still  be  visible,  approximatelv  in  a  great  dxde 
passing  through  the  comet  and  sun.  In  pos&tioiia 
very  materially  deviating  from  the  above,  the  pro- 
jection of  the  meteor  stream  would  also  darnat^ 
especially  towards  its  extremity,  bat  not  much  at 
its  commeneement,  from  the  great  cirole  in  qneitioii. 
But  many  or  most  of  the  large  oometa,  at  the  time  of 
their  greatest  tail-development,  have  been  near 
tho  earth,  and  not  far  from  their  node,  and  the 
observed  direction  of  the  tail  is  by  no  means  so 
constant  as  is  sometiBes  asserted.  I  have  xnade 
some  rough  calculations  as  to  the  varying  position 
of  the  geocentric  orbit  of  the  great  comet  of  1S61 
in  the  mimediate  neighbourhood  of  the  comet,  and 
after  perihelion  passage,  and  compared  this  with  a 
table  of  observed  positions  of  the  tail,  and  found  a 
very  close  correspondence.  When  a  comet  is  near 
the  eartJi  and  node,  and  moving  with  great 
rapidity,— that  is,  has  a  small  perihelion  distance, 
—a  great  tail  may  be  developed  in  a  very  short 

time. 

At  one  time  a  spectator  at  the  earth  may  ibe 
looking  at  the  meteor  stream  in  the  approximate 
direction  of  its  length, --that  is,  of  a  tangent  to 
the  orbit,— when  it  would  be  scarcely  visible,  amd 
a  few  hours  afterwards  the  line  of  sight  might  be 
perpendicular  to  the  stream,  and  the  tail  have  a 
length  of  almost  ISO^.  Conspicuous  tails  consist, 
for  the  most  part,  of  two  bright  streaks  inclosing  a 
comparatively  dirk  space.  Now.  if  the  tail  oe 
considered  as  a  cylinder  or  paraboloid  visible  by 
reflected  light,  the  central  parts  would  in  general, 
I  presume,  be  brightest  if  its  surface  were  con- 
tinuous; but  if  it  were  a  paraboloid  of  discrete 
fragments  at  some  distance  from  one  another,  the 
edges  would,  or  might,  be  brightest,  as  is  the  case. 

If  there  were  a  visible  meteor  stream  following 
or  preceding  the  comet,  then  whatever  tail  may  be 
supposed  existing  due  to  repulsion,  electricity,  or 
any  other  as  complicated  hypothesis,  there  would 
certainly  be  another  due  to  the  meteor  stream. 
But  although  I  have  myself  very  little  doubt  that 
the  tail,  coma,  and  nucleus  together  constitats  a 
dense  meteor  stream  and  nothing  else,  there  is  one 
difficulty  which  I  cannot  at  present  see  how  to 
explain.  The  general  direction  of  the  tail  in  a 
line  through  the  earth  and  sun  is  explicable  as  a 
meteor  stream,  but  it  would  seem  that  it  ought  to 
pass  from  or  towards  the  sun  indifferently,  and  not 
almost  always  from  that  body.  This  may  appeir 
to  some  decisiye  against  the  hypothesis. 

I  need  hardly  say  that  the  circumstance  that 
stars  can  be  seen  through  a  comet  is  no  argument 
against  their  consisting  of  a  mass  of  discrete  frag- 
ments or  stones. 

The  two  sets  of  elements  given  in  the  "  ScientiSc 
News"  cf    Denning*s   comet  give,  taking  their 
mean,  an  aphelion   distance  or  about  7*1.    This 
aphelion  distance  is  sufficiently  remoto  from  the 
mean  distance  of  any  of  the  four  larger  planets  as 
to  make  the  comet  unique  amongst  all  the  known 
periodic  comets,  which  would  seem  to  render  it 
probable  that  the  period  is  incorrectly  determineo^ 
But  as  no  theory  that  we  can  form  of  the  origin  of 
comets  shows  why  aphelion  distances  at  flrst  should 
have  any  particular  values,  we  seem  driven  to  the 
conclusion  that  there  is  some  cause  which  elimi- 
nates orbits  in  which  the  aphelion  distances  are  not 
within  certain  limits.    Is  it  possible,  then,  that 
such  a  cause  has  not  yet  h<)d  time  to  produce  its 
usual  off(>ot  upon  Denniug*s  comet  ?    Its  perihelion 
distance  is  almost  exactly  equal  to  tho  mean  di&> 
tance  of  Venus,  and  the  inclination  is  not  above 
2^  30'  upon  the  orbit  of  Venus.    In  fact,  the  orbij 
come  very  close  to  one  another,  but  not  so  ( ' 
that  we  can  attribute  the  entry  of  the  comet^ 
the  system  to  the  recent  action  of  Venus. 

The  comet  would   be,   theoretically, 

comet  to  Vonus,  and  is  proceeding  to  i^ 

greatest  brilliancy.     In  estimating  tlj^ 

of  the  earth  and  some  comet  sysK 

have  not  thought  it  worth  while  tr-'W^^^  -— 

the  action  of  the  earth  in  modify i^^*™"***  ••^ 

4*i 


ENSLISH  HXOHAina  AKD  WOSLD  OF  SdXNOE:  Ho.  871. 


SOS 


lo  he  congiderod  a 
:i.n  eziBtwiUiaDt  harii 
Thne  componDda  a 


tbn  probability. 

Tho  ligai  of  (umon  which  n_._ 
«sa  ba  nadilf  eiplnined,  if  uot 

through  tho  esTth's  ntri ■■  — 

liiiaiis  ths;  hkTS  experiei 

Catbo-hjiliaKens  o(  iinme  kind  usually  form 
portion  o(  _«  motsor.    This,  iu  my  opinion,  oagl 
I  proof  that  carbo. hydrogens 
ring  ui  orgaiiio  origin. 

-jniponndi  are  prolwiblj  tho  ■" 

the  b.iidiiTiait.lo  in  comets  b -* 

The  colli t ions  amonff  the  f moments  ironld  necet- 
•arily  cause  u  dimioutioa  of  tSe  tolil  pi.i  pjrn  of 
tho  comet,  wbich  would  produce  thca&nie  etFect  aa 
ft  renrting  madium.  From  the  nature  of  comet- 
crbifs  ■  niotaor  itreaai  would  necesBarily  tend  to 
become  concentrated,  ai  i  tii  constituent  portions 
*pproaohed  perihelion,  which  would  probahly  gi'o 
«  paraboloidaJ  form  to  the  nnriinn  ,.f  t.n  n.^f..* 
to  Iha  heart.  Al  the  siuie 
the  inn  would  produca  in  th 

rt  of  tidal  action  in  oppo&i 


eaai  at  the  epeo- 


_ .  _ucleu 

to  ptrihelion,  whicb  conflict  wi 
the  coUiKons  in  number  and  v 
■Oio  brightness  of  tho  bands  ai 

rachfd.     Further,  the  dimin 
_     oolliiioDS  would  be  mainlf  i 


ueleu!!  and  bead  a 
I  to  the  gravity  of 
on  due  to  approach 


various  widths  by 
ira  into  the  matbi 
ece,  but  I  think 

if  auo.e. — natural 


curra  being  deeper  than  the 
active  in  caTTocting,  and  is  i 
difforoDt  makeia.  I  cannot  tbi 
maticB  otthe  fluTghenian  ey 
would  be  impofsilile  io  constr 
that  principle  that  would  sen 
Isiws  are  opposed.  And  an  II 
piece  is  giTin;;  way  to  rari 
notably  the  achromatic  oomhioation  »yepiece«  by 
Browning,  Cooke,  and  Wray,  and  the  solid  stiok 
combinations  of  Cooke  and  S'einbeil,  each  of  which 
is  superior  to  the  Huydhenisn,  and  both  are  super- 
seding it  on  account  ol  its  rArninirfi'- and  sphenoal 
errora.  Its  nnStne^s  for  mieromBter  parposes,  too, 
leevee  it  far  bobind  for  telescopic  work,  although 
for  the  uicroacopa  the  only  riral  the  HuyKhsnian 
has  is  the  Kellner.  As  to  the  be»t  form  of  leni» 
for  tho  Hnyghonian,  ■■  the  survival  of  the  fittest " 
!,.:_,  t^pn  (or  granted,  the  piano  form  of  leni, 
9  proporlicn  of  3  to  I,  separated  by  h^f  their 
combined  local  length,  '—■'■ -" 


"OrdB' 


arated  bv  half  1. 
jnvei  sides  towi 
:   Vitara"    suagefition  {19413) 
workiug  has  opened  up  a 


Allen. 


9  Of  i 


of  VuL  xxxm.  iiiL „_ 

rajo  of  Jin.  objectives  o(  diiferent  apertni-ea,  as 
there  stated.  With  a  higher  power  the  book  lenses 
would  be  smaller,  and  with  lower  powers  larger 
for  the  same  apertures. 

There  is  a.  deflnita  (elation  between  the  ancle  of 
aperture  aud  the  aire  of  the  buck  lens  of  an  ob- 
jective, which  Cia  bo  delerminpd  by  tho  values 
obtained  in  the  particular  cases  from  the  formula, 
ti  rin  «  =  r  7;  u  being  the  refractive  indei  of  the 
medium  in  front  of  the  objective,  u  the  half  of  the 
«ngle  of  aperture,  r  tho  aemi- diameter  of  the  back 
lens,  and  /  the  focal  length.    It  the  obji     '      ' 


Itiven  a  hack  lent  of 
vill  not  be  utiliied :  or 
mpertureof  tho  objectiv. 
tracted,  and  a  portiiu  ol 
* ---.rging- 


will  b 
the  iucidoi 


',  the  excess 
smaller,  the 
ledlassly  con- 
'  pencil  will 
igle  will  bo 


Two  cases  will  illastrate  the  application  of  tho 
formuhi-a;in.  dry  objective  of  liiO°,  audalin. 
oil  immersion  of  l^O"  HU^le. 

In  the  former  case,  Hand  rinw  are  both  =  1,  and 
the  formula  becomes  I-  r-  f,  01  r  =  f—i.c,  the 
•emi-diamater  of  tho  hack  Itns  is  equal  to  the 
focal  longtb,  and  the  whole  diameter  nimt  thete- 
f  tire  be  half  an  inch. 

In  the  oth«r  case,  n  --  1S2,  and  sia  «  -^-  -RT, 
therefore  •■'/■=  13a,  and  i-  =  -Win.,  ao  that  to 
rtOise  the  full  aperture,  a  back  l^iis  of  two-thirda 
Man  inch  is  ueoestwy.  The  ISO"  oil-immerMOD 
nsequontly,  »in  arerture  which  is  a  third 
.1....  .1—  _..,  .  ,,.,,.  ,  .yphjj^jtj, 


imingob^ect- 
freeh  field  of  inteiuBt ,  ikuu  «  uiubl  ui^uif^sa  vuat  a 
wish  halt- bouts  wore  hours,  so  that  my  tittle  might 

in  useful.  I  will  promite  that  if  thia  is  gone 
into,  and  our  concteous  Editor  can  give  us  leave,  I 
will  betp  a.  little.  FrlamBtliiue. 

THE  BBBLINBB    VIOLIN. 

nnic:.]-!  AK  much  obliged  to  "Basar"  for 
notice  of  ihe  above.  The  idea  is  to  take  away  all 
end  prea>ure,  by  strioging  the  fingerboard  by 
itsalf,  instead  of  the  whole  violia  as  ii  usual.  But 
this  has  been  done  long  ago,  the  object  being  to 
reduce  the  presiare  on  the  middle  ot  soundboard. 
I  have  done  it  by  carrying  the  neck  round  the  back 
and  up  the  end,  and  ao  have  connected  the  tail- 
piece with  strings,  loaviug  the  body  of  the  violin 
rree.  But  I  found  a  downward  preaeure  neceisiry 
far  the  production  of  tone,  tha  only  place  that 
reqniroi  to  bo  free  are  the  lips  of  f-hoiea,  which 
form  the  mouth  of  tho  instrument.  Take  ' 
preaauro  off,  and  it  ia  like  speakin"  while  .Ira 
the  air  eitemnlly,  or  with  the  teeth  shot ;  but 
the  jirtasure  on  tbe  centre — i...,  roof  of  nioulh 
a  distinct  tone  ia  produced.  Now.  this  prci 
can  bo  hardly  maiutained,  even  with  nu  iron  : 
(which  would  bo  very  hpavy  to  carry,  aud  w 
absorb  moat  of  the  force  not  being  in  direct  coi 
with  tbo  souudboard,  but  ouly  hinged  on  1 
were),  because  tha  lilt  of  the  bridge  would 
tho  neck  or  depress  the  body,  ao  much  as  lo 
oft  tbe  neceMary  preesare,  and  ao,  would  not 
the  Btriofts  to  btlly  as  compact  as  should  b< 
tbink  it  was  a  naval  oftioer  who  discovered  this 
some  nt>  years  ago.  With  n^spect  to  my  own 
violin,  I  have  improved  the  Heal  and  (ourth  stiingi, 
'till  I  believe  it  will  play  with  any  other,  and  blow 
its  own  trumpet  anywhere.  I  shall  advertiie  ' 
pieKntly.  Fiddler. 

TOa  SIONALLINQ  AT  3BA. 


[1916S.]— Ox  opening  my  "E.M.,"  Xo.  6G3,  by 
to-day's  nail,  J  waa  pleased  to  see  that  the  a" 
vital  queatioa  to  sailors,  fog-wammg  signals,  .. 
again  bsiug  discussed  in  tho  pages  of  "ours." 
And  I  beg  to  rofor  J.  A.  Wastwood  Oliver,  and  all 
who  have  the  welfare  of  eailora,  ay,  aud  landsmen 
who  may  have  to  sail  aorosa  the  treachorou 
at  heart,  to  my  letter  No.    l.iSSa,  at  pnaf 

I  Vol.  XXVIII.,  on  thia  very  lubjaat.     Aud  I  again 

SU70HENIAN  E'Z'EPIECBS  v.  DOUBLE  |  ""B*  that  the  simple  plan  (as  set  forth  in  my  hltle 
OBJBOr-QLASSBS  —TO      •' OBDBBIO    P"™P'''«t  rafecrad  to)  of    hignalliiig  ttie  veaaal's 


VITAL." 

[I916G.]— In  the  first   place,  it  is  upwards  of 

■     ■    -  ' practically  connected  with 

leeaes  of  working 


1*  . 

camera  work ;  bi 
Anger- ends  still, 
bring"-* 


LY3 


symbols,  which  correspond  to  the  three  signal 
letters,  as  fonnd  in  tha  compass  table  of  the 
Intemational  Code  of  Signals,  lie  adopted  at  ouoe. 
No  simpler,  inexpensive,  or  more  n-ody-at-hand 
plan  could  ba  devised  to  meet  the  loudly -demanded 
want  to  safe  navigation  in  fogs,  there  being  only 

seven  or  eight  blasts  of  the  tog-hoin,  nr  sieom- 

i!i  plate  !  wliistie,  now  in  use  required  ' 


I  to  ilishear 

.    —  ., ay,   but  I 

■ilunber  of  tools  required  to  produce  a  ff: 

Inu  would  be  a  proQLless  investment.     If'liaw-  1  the  64  hall-pointa  of 

ever,  a  whole -plate  lens  waa  attempted,  there  might  1  vessel's  coarse  may  lie.     And  I 

perhaps  be  a  bttle  profit  attached  after  all  cost.     I '  Own  mind  as  a  lailac.    and    fro 

R'e  curves  tor  i  plate,  which  will  aerve  as  data.  I  opinion  ol  the  manv  ahiomaitera 
e    glass  used,    Chance's    light    flint    and    soft '  shown  the  pimphle: 
crown ;  froot  lens,  contact  cemented  with  Canada  ',  accepted  ai  a  great 

"    ■  '"'■ nineteen  fligs  used  in  the  Intaroational 


expressed 
uLeiB  uj  wuom  1  have 
will,  if  introduced,  bo 


f«ce,  2"  radius  canvei,  erowu  :  3rd  aurfaoe|"a 
jadius  concave  ;  Mh  surface.  Hat,  Uiut ;  Bth  sur- 
uce,  G-6'  radius  convex;  lith  surface,  4"  radius 
eoncare,  Binti  7th  surface.  3'j"  radius  convex: 
»h  surface,  6'  convex,  crontu.  These  surfaces  are 
■pherical,  with  the  exception  of  the  0th  surface. 
Which  must  be  elliptic,  and  is  dilHcull  to  work; 
bat  upon  thoproper  figure  of  this  depends  the  tlat- 
BB»B  of  leni  lo  a  very  gieat  extent.  The  diatance 
between  leusea  is  of  ixinisiderable  importaaco,  and  I 
Sfaoald  advise  tbe  amateur  to  leave  tho  sliding- tube 
In  a  1  plate  2'  between  inside  of  lenses,  und  test 
■ad  ahortao  tub<>  nutil  thp  imago  on  Ilie  ground 
jdwa  is  w«U    defined,    snlllcieiiily    covering    tbe 


"  Q.  V."  will  see  tl 


tWMa  the  leosoi  ia  Iho  bock  lens,  the  inaide  convix 


nrcMiity  of  the  ling  b<- 


Codt 


ignals, 
ineteoD  symbols  1 
-niating  of  both 


taking  one  1 


se  alphabetical  code, 

I  shorts  -  daahea  and 

i  Dp  of  them  :  and  aa 

no  poMibilily  of  cvun  a  ncviuv  mis- 

lymbol  for  another  if  iheae  only  are 

uaeii,  1  nave  appropriated  them,  which  involves 

tour  train potitiuns ;    but  what  matters  it  t-j  the 

aiilor  whether  tbe  H  of  this  new  coi 

A  in  tha  Morse  alphabet,  ao  long  ae 

his  wants  known  by  sounding  thoin 

steam-whistle  in  togs,  or  fiiuhing 

well-screeued  lantern    by  ui^ht,   a 

adjunct  to  safe  nacigaticn  'salFoidcil  liim.  1 1 

ilut,   as    1    have   a  book    in    the  press,  "rhBM 

Hooghly  nivec  bondbeads  Sailing  Directory,"  in   1 

which  the  aboTe-mentioned  pami&et  is  loprinted  j 


IS  called  the 


wilh  some  freih  matter,  I  Lopa  before  long  to  send 
you  a  cupy  for  review  it  you  will  do  roe  tbe  favour, 
and  in  which  I  have  placued  two  other  modes  of 
signalling,  one  of  which  is  nigbt  signalling  by 
means  of  tha  giaen,  the  red,  and  tbo  bright  light, 
which  all  vesiota  by  law  are  compelled  to  cany.  If 
there  is  any  possibility  of  uakiiig  intelbgibia 
signals  by  thoae  three  lights,  why  should  we  not 
do  so,  seeing  that  at  the  Dieaent  time  we  aailora  aia 
debarreil  from  maL 

Like  my  other _plin  of  night  aignalliog  by  a  light 
and  screen,  this,  too,  embraces  overy  signal 
message  of  the  intemational  code  of  signal*. 

Calcutta,  Oct.  23.  S.  B.  Blaon. 

SPIBAL  APPARATUS. 

[IDJGD.l-Is  answer  to  tha  letter  of  Dr.  Skuea 

(p.  iSl),  I  beg  to  inform  tho  Ur.  that  toe  spiral 

aratuB,  fitted  as  he  requires  it,  will  be  published 

:tly  :  la  the  mean  time,  t  iball  be  glad  to  give, 

peraoually,  every  information  that  may  bo  required. 

J.  H.  STiuia. 

I5(t,  Wardopr- street,  London,  W. 

A  TBADB    8B0BBT  FOB    JBWBLLBBS. 

[lOirO.]— MiBT  fewellerainthB  country  find  it 
diilioul'y  to  soldar  common  dress  rings  with- 
ut  discolouring  the  i(";;'>  (V)  or  removing  them; 
ut  if  they  would  ^et  a,  ivir  pot&to,  cut  a  piece 
at,  and  put  the  nng  into  the  hole,  aud  then  re- 
.  lace  the  piece  cut  out,  so  as  just  lo  hide  tbe  atones 
(prepare  tha  joint,  as  explained  to  "  Amateur 
Silver  Smith,"  1  j-286) ,  the  steam  from  the  potato 
keepa  the  alone  from  changiug  colonr. 

A  Fellow  Workman. 

BBAHAU'S  BXPBBIMBITTa  WITH 
ITETALS  IN  OLASS  TUBES  CONTAIN- 
INO  BianiiPHIDB  OF  CABBOir. 

[lOlTl.l-IxyournumberfarNDV. 'iS.  lobserra 
a  notice  of  expoiimeuta  conducted  by  sealing  up 
certain  metils  in  glass  tubus  containing  bisulfide 
of  carbon,  described  by  Mr.  Braham  at  a  meeting 
of  tho  Bath  Microscopical  .'^ocioty,  and  from  your 
account  it  would  seem  that  the  crystals  obtained 
after  one  or  two  yoara'  rest  wore  supposed  to  be 
diamonds.  Many  yeara  ago,  I  made  expeiimenta 
of  a  like  kind,  and  obtained  minute,  transparent, 
and  very  hard  ciyslala,  which  I  thought  might  be 
diamonds  until  they  proved  fusible  into  tranaparcnt 
and  colourless  beada  when  heated  before  the  blow- 
pipe on  platinum  toil.  T  endeavoured  to  obtain  a 
auiticient  supply  of  those  crj»t^1s  to  admit  of  at 
least  a  quahtalive  analjiia,  but  lime  and  eppor- 
tuuity  failed  ma.  Theieold  experiments  had  nearly 
passed  out  ol    my  reculloctiuu  until  reading  the 


inJed 


}ht  not  be  unacceptable 
of  tho  results  attained . 
*d  in  sealing  up  copper 


thought 

to  give  yoD  a  brief 

My  first  experiment 

tubes,  and  keeping  the  tubes  iu  the  dark  tor  one 
or  more  years.  Aft?r  such  intervals,  very  minute 
rryatals,  not  easily  visible,  except  in  good  light  and 
by  aid  of  a  common  lens,  were  found  adhering  to 
tha  wire.  Paseiug  over  iutermediato  trials,  I  ma; 
mention  that,  lastly,  1  prepared  some  biaulphidoof 
carbon  by  digestion  with  and  slow  distillation  off 
meroucy,  quite  tree  from  disagreeable  odour,  placed 
this  in  clean  glass  tubes  with  a  coil  of  bright 
copper  wire,  which  had  been  well  Tubbed  and  ex- 
amined under  a  slasa.  to  insure  freedom  from  any 
lugb  tha  coil  introduced  a 


neloeed  is 


n  glass  t 


and  the 


ids  of  both  the  copgier  and  platinun 
■ought  into  closecoutacl     ""  '   "-' 

(ht.  After  a  tew  weeks,  the  copper  wire 
irkenod  iu  places,  and  after  many  mouthB  became 
nearly  black,  minute  colourless  cry><tu1a  being  dis- 
tinctly visible  here  and  there.  The  internal  surface 
of  the  glass  was  alio  attacked,  aud  a  dark  deposit 
formed  upon  it.  After  opening,  tbe  dark  matter  on 
Ihe  copper  was  scraped  olf ,  and  repeatedly  digested 
in  nitric  acid  until  nothing  ri.'maincd  but  a  great 
number  of  the  crystals,  mostly  too  minute  for  in- 
dividual manipulation ;  but  some  were  large 
enough  to  be  picked  out  and  experimented  on 
siugly.  At  about  tlie  temperature  at  which  a  frag- 
ment of  diamond  would    burn  on  platinum  toil 


before  the  blowpipe,  these  crystuli  melted  to  trana- 
pareut  gbis.  I  can  uuly  suppoio  tbat  tbe  crystals 
iibtainiU  as  described  coniiatidut  a  silicate,  derived 
from  Ihe  glass  tube  employed,  which  was  sensibly 
.ttacked.  It  is  certain  ttint  tbs  bi>ul|ihide  iu  tha 
10  way  convoyed  a  copjitr  componiid 


from 


copper 


ioatod  with  u 

IB  ccubidered  more  sui 

uetale  besides  capper  v 
ubes  with  bisulphide. 


eglu* 


E   aonntadt. 


EKQUSH  UOHUnO  AND  WOBU)  Ot  BdlBROB:  Ho  8>1. 


For  a  machine  ot  the  ea 
forward  aeiit  ii  new  to  me 
undao  weight  on  the  ileeri 


OOAL-OAH,  AHO  HOW  TO  USE  IT.- 1. 


rg  fcom  time  to  time  appeared  in  them 
relatire  to  the  econ'^niical  cooinmption  of 
re  appean  to  be  ■  want  ot  a  little  practical 
■ —  'n  tho  subject,  which  it  ~-     '-  "■ 


niaful  to  the  ls»e  or  amall 

Mr.  Spragae  haa  oammeDced  a  seriea  ot  orliclsi 
■on  Oas-workj,  ao  that  only  a  brief  deseriplioa 
otei  here  be  given  of  the  manufacture  ot  gai. 
Moat  people  are  aware  tbat  the  coal  ii  put  into 
tetorti  or  ovena.  made  of  cost  irou  (uow  almoit  an 
obmlote  material]  or  of  Srecia;  ;  aomatimea  in  one 

■ometimea  built  up  out  ot  bricki  abaped  lor  the 
purpoic.  From  tha  top  oftbo  raouthpians,  which 
u  closed  with  an  iron  lid  uLTefuIIji  laced  or  alee 
luted  with  mortar,  the  gas  learea  the  retort  by  an 
uprtgbt   pipe,  and  entera  a  main   which  ia  flttad 


with  coatriVancea  varjinz  in  diHerent  « 
preveutiog  the  backwud  n^w  at  the  ga 
lida  are  ppeiied,  and  in  which  the  tar  is 


Not  all  the  tar,  however,  tar  thia  anbatanee  often 
fivea  caniidrrsbte  trouble  by  condoiuiog  ia  the 
glher  paiti  of  the  worka  ;  and  many  methods  have 
been  devised  for  its  aeparation.     The    gas  ueit 

eiisea    through   pipea  eipoied  to   air   or  water, 
order  to  cool  the  gas,  thereby  depaaitinj  more 
iter.     An  aihamter  ii 

ing  the  )ta9  away  trom  the  retorts  and  forcing  it 
Uiroogh  the  other  apparatus.  If  this  exhauster 
worka  toa  fait  the  preasuTe  in  ths  retorts,  lia.,  a 
ndoeed  baloir  atmospheric  preaaure,  and  air  euters 
bj  any  chance  leak  that  may  happen  to  eiiat  in 
ratoria  or  pipes.  One  per  cent,  ol  air  reduces  the 
lllumiDstiug  power  by  about  G  per  cent.,  and  thus 
DO  one  will  ■'  draw  air  "  wiUin^ly  or  wiifuUy.  It 
tho  gai  accumulates  in  tlie  retort*,  it  is  decomposed 
bf  the  heat  and  tho  carbon,  which  torma  '' 


uent,  ii 


the  higher  and  more  vatuaUe  hydrocarbQna  thi 
beiog  reduced  to  lower  and  less  valuabla  onea. 
govomor  of  great  aensitivBues*  is  therefore  used  I 
dontrol  the  txhauittr,  and  moiatain  a  uniform 
presaure  about  equal  to  atmoapheria  presaure  in 
the  retorta. 

A  deei^ription  of  an  eihaoater  waa  aaked  toi 
not  long  Bince ;  but  it  can  only  be  stated  here  thai 
the  princiml  Idnda  ot  oxbaostet  are  the  pumping- 
cmgiuB  eshaBiter.  the  rotary  eihauator,  and  ttat 
ataam-jet  exhauater,  aectiona  of  which  are  oflCL 
siTen  in  tha  advertitemaot  shoeta  of  such  publjca- 
tioita  as  the  Ji«ini,:l  .■!  V."  L\yhl\n,j.  The  re- 
maining    proctBaea    are    differenilj        "         '    ' 


beat  place  tor  it  is  after  lie  waahii.j, 

the  purifying  apparatus.  The  working  ot  the 
latter  ha«  betu  lately  ably  deecribed  by  Mr.  Lewis 
Wright,  though  1  am  afraid  big  method  is  as  yet 
far  from  beiDE  uuiteraally  adopted,  ?)ext  to  ihe 
purifiers  coidb  the  station -mcten,  which  regialer 
»}\  tbe  gas  as  it  ia  made  helore  giiag  into  the  gaa- 
helder!,  which  form  such  a  notable  feature  iu  the 
■eanery  near  a  gaiworka.  Theio  immeuaa  strac- 
turea,  by  their  weiifbt  beiu);  distributed  over  lo 
great  *d  ares,  give  w  aligbt  a  pmsure  on  the 
saa  contained  iu  them,  that  to  force  air  in  by 
blowing  with  the  mouth  would  be  Che  memtl 
cbild'a  play.  Tbie  preaauro  ia,  however,  much  iu 
«iiMia  of  that  required  to  force  the  t(as  through 
the  maina.  And  here  I  had  perhaps  better  say  a 
few  word*  as  to  what  ia  meant  by  "preiaure," 
which,  although  BO  amoU,  ia  one  of  tha  moat  im- 

Birtaut  poiula  to  be  atteadsd  to  id  a  gniworlcB. 
y  observing  tbe  preuuro  we  decide  whether  all 
is  right,  and,  if  not,  by  trying  pressures  at  various 
piMta,  what,  and  where  the  fault  is.     "  Can"t  get 

m  trom  tbe  town,  and  always  to  have  tha  right 
preMure  is  one  of  tha  principal  aima  ot  a  goa- 
mtnager's  ciiateHoe.  If  we  take  a  U  -shaped  tube 
and  partly  GU  it  with  water,  the  water  ttaoda  at 
tha  suma  htight  in  both  limbe.  But  if  we  connect 
one  bmb  by  an  iudiarubber  tube  with  a  gas  burner. 
■pd  tuiu  on  tha  gu,  the  water  In  that  limb  will 
sink  and  rte  in  the  other  limb,  .'•uppose  the  watci 
aiulc  iin.  in  iinib  A  and  lisea  Jin.  lu  limb  B,  then 
the  ditfcrencA  iu  level  is  Iin.,  and  the  gaa  ia  aaid 
to  give  a  preesiiro  in  excBia  of  the  atinonpherii: 
IjiiiBure  of  Iin.  of  wuter,  or,  brieQy  tho  gas  ia  ai 


>tmo^l«"<**  ""  P""™!'  o'  the  gaa  in  Iin 
bnmmT  Iilwnc  presaure  u   Ijlb.  to  the  it 


inch,  and  this  will  auatain  a  colnma  ot  water  30ft. 
high  (about) :  it  follows  then  that  a  column  Iin. 
high  ropresenCa  a  presaure  ot  l-21]b.  to  the  square 
iscb,  or  \  of  an  ounce  avoirdupois,  teuiliug  to 
torse  the  gaa  out  at  the  end  of  the  pipe.  It  will 
tbUii  be  seen  that  the  proasurca  tbat  we  have  to  do 
within  couiideriog  the  gas-snpply  of  towns  are 
ven  different  from  thoaa  which  exist  in  steam- 
boilers,  or  in  water-maina. 

Tbe  aimplest  form  of  presaure  gauge  is  made  on 
the  priuciple  just  deacribed,  and  in  a  limilar 
manner;  these  ore  sufficiently  exact  for  many 
puipoaee,  but  for  more  accurate  meaauramaDli 
gauges  are  nude  in  which  a  tto-it  movoa  a  pointer, 
which  ttmversas  a  scale  divided  to  repreaent  iucbes 
aad  tauthi  and  hundredtha.  Theae  cau  only  be 
iiaed  tor  a  aaall  range  of  preaaure.  snidi  aa  that  at 
which  gal  is  auppUed  to  tba  town,  which  will  be 
conaidared  in  the  next  article. 

Plont      " 


imediately  a  oou|din  ia 
'  part  of  the  tram  baa 


BAILWAT  ACCIDBNTS,  1881. 

[1LI1S2  ]-TiiK  Board  of  Trade  havo  isaued  the 
aummoiy  of  accidents  reported  durini  tho  nine 
— lOntbs  of  the  present  yesc  to  the  SOth  Saptembar. 

The  return  baa  bacn  epokeu  of  aaa  "  meUnoboly 
document,''  and  it  becomes  atill  moredisheartaninB 
when  we  remember  Chat  it  very  large  propoctiou  of 
thoaa  killed  and  injured  have  einiply  baan  aacri- 
tloed  bccanaa  railway  compaoios  neglect  to  use 
proper  appliaocee  for  lafeCy,  aa  I  sbiU  be  able  to 
prove  by  the  foll<iwing  remarks  upon  tha  cauara  :  — 

rCo  leu  than  7iH  pfraona  were  killed,  and  3,I!l' 
injured  in  the  United  Kingdom  in  the  couna  of 
public  trafTic  during  the  nine  montbl.  and  inclnding 
those  returned  under  tha  Act  ot  1871,  the  total 
number  ot  iwrB'>iial  arcidenta  amoauta  to  tha 
terrible  total  of  TUC  poisons  kilted,  and  G.091 
injured. 

A  very  tew  Ggorea  wilt  ahow  your  readera  that 
tha  sg-ulled  accidents  are  pitii-atihU.  For 
instance,  UT  colllHtons  batwi^a  tiuiua  or  porta  ot 
tniina  are  reported. 

Very  nearly,  if  not  quite  all.  thean  collitiona 
would  have  been  avoided  by  the  abao'nte  block. 
syctem,  and  the  use  of  efjicicut  c  lutinuous  brakes.  I 

SeTentj-Cbree  trains,  or  pirU  thereof,  left  the' 
raits,  in  almost  all  ot  which  dsfectiTO  pcrmaueut 

FirCeeu  ttaius  were  turned  in  the  wrong  diiec- 
tieu  through  "  pniuts,"  and  accideota  werecauicd. 

have  bull)  allowed  to  exiat,  and  in  others  thry 
required  to  be  properly  interlocked,  and  provided 
with  locking-bars  and  b»lts. 

Fitietn  posMogvrs  ware  kilted  and  .^0  injured 
by  falling  between  cirriagoa  and  plattoriDi  when 
golting  into  or  uuC  of  Critiiie,  all  ol  which  cases 
wnutd  have  baaii  praveatod  by  tha  uu  ot  con- 
tisuoua  footboaids  and  platforms  ot  a  proper 
height. 

In  41  instances  traina  lan  through  gatu  aeroM 
the  line  at  level- cro win  ga,  and  a  very  large  num- 
ber ot  persons  Init  their  lives  crossing  railways  at 
Btationa  or  pubtio  roods.  At  very  many  of  these 
crOBiingi  there  is  considerable  trailii',  and  bridges 
over  or  under  the  railwayji  are  vary  much  required 
for  the  safety  of  the  public, 

I  will  not  occupy  your  apacii  with  farther  datsila 
of  the  accidcate,  as  I  think  the  initances  to  which 
I  have  called  attention  prove  tooiC  clearly  that 
tbay  are  undoubtedly  ''preventible." 

All  "  proven' ibla "  ncoidents  Bt»  a  disgrace  lo 
railway  companies.  Notwithstanding  all  tha  re- 
parts  of  tho  lltiard  of  Trade,  tba  opinions  eiproiied 


and  the  damage  to  rollinjt -stock,  and  tlie  rid:  tc 
the  paaiengera  would,  in  all  probability,  haTabwn 
V  __j.._.  1     .1 ,.._  ..  _  brake,  which  woaH, 

broken,  prevent  the  rear  part 


conceded." ,. 

dents,  and  this  very  clear  statement  by  tha  Oovem- 
mant  inipeotor,  will  ahow  at  a  glance  Uie  very 
great  advantages  possessed  by  anComaHc  brakes. 

I  have  before  pointed  out  that  an  efficient  brata 
moat  not  only  ba  a  "  quick  train  atopper"  tinda 
ordinary  cirentaataucea,  but  i*  requir— ■  *"  — '- 
itielt  In  Oaaea  ot  tralus  leaving  the  111 
looie,  or  whan  other  ouualtiea  occur. 

Tha  London  and  North- Weatem  Company  hiva 
for  aevaisl  yean  been  eoliiiil'-riifi  the  qneation  of 
adopting  another  brake  in  place  ot  Ihe  Clait- 
Webb. 

It  ia  to  be  hoped  that  the  recent  ooeidenti  HJ 
report!  will  cause  the  direrCora  to  aee  tbe  graat 
oeoeaaity  which  axista  for  their  troina  to  he  fitted 
— ilh  an  efficient  continuous  brake,  automatie  hi 

ttion,  andlulfiUiugthe  B^ard  ol  Trade  oonditioos. 

Not.  26th.  Clement  B.  StrettOB. 


.  and  tt 


d  Ihe 


Iniiii;  little,  and  otheri 
ahaiilutaly  nothin;;,  to  render  the  trsffio  safe. 
Under  these  circumstancos  wo  cannot  wonder  that 
tho  public  so  warmly  agree  with  the  opinion  of 
Lard  MiUtown,  "  that  tbe  time  hoi  arrived  tjr  the 
adoption  ot  stronger  and  sterner  ramedlaa." 

llie  Bubject  ot  railway  accideuta  will  come 
before  Parliament  next  session,  and  it  ia  to  bo 
hcipad  some  etepa  will  bo  taken  to  reduce  the  tear- 
ful loss  of  life  which  ia  now  annually  reported  by 
the  railways  ot  this  country. 

Clement  B.  Stretton. 

Sax e-Coburg- street,  Loicostur,  Nov.  2li. 


TBE  AOOIDENTS  AT  I.EED9— AUTO- 
MATIO  AND  NON-AUTOUATIO  CON- 
TINDODS  BSAKtS. 

[l!>lS:<.)-lTwill  be  rememhered  that  upon  the 
;iljtb  and '2Dlb  ut  fieptpmber,  North- Western  paa- 
.__; j^  ^fl  jby  jijjp  ^(  Loeda,  iu  cou"«. 


qupii 


«ly  u 


[1018l.]-IrBppeora,fromqqeryM9O'(,th»tIdU 
lot  mufcamyaelt  quite  clear  in  giving  the  prooeti 
For  blackening  brass.  It  your  ciirreapondent  will 
put  a,  taw  fragment*  ol  copper  wire  iu  apbial,  add 
BuSdtnt  nitnc  acid  to  dissolve  them,  and  tkn 
dilute  with  water,  be  will  have  his  solutim  all 
complete,  and  can  then  proceed  as  I  previDuily 
described. 

I  see  you  hare  been  htvin^  soma  little  iaqnlry 
and  ditcuaaiou  aa  to  the  practicability  uf  nialdugai 
organ  with  ateam-whiallea  iuatej,d  of  pipiia.  Thii 
would  be  no  particular  novelty.  One  ot  tha 
faaturea  ot  the  atrecC  parade  ot  Bimum'a  Circui 
'  ita  of  a  iteam  "  Calliope,"  on  »  hicli  a  talented 
performs  Tarioua  popular  tunea,  not  requit- 
ing too  great  a  range  uf  notes.  I  have  neva 
examiued  the  dutaila  ol  the  construction  ot  the 
moehine;  but  from   a  ciirinty  view  it  iuciudea  s 

keyboard,  and  tlie  tone  is  exceedingly  melancholj 
and  monotuuoua.  I  merely  iusCance  Ihia  to  ahoir 
the  faaaibility  oC  what  has  been  inquir-fd  about;  but 
Ihe  moabiua  must  hare  cost  a  good  ilrul.  uud  in  i 
mnaical  point  ol  view  ia  noC  a  particular  succeas. 

In  a  recent  number  Ur.  \Veiiham  describes  i 
atesm- whistle  formerly  ustd  on  the  Viceroj'i 
yacht.  There  is  a  aomewbat  eimilar  contrinnee 
sold  in  this  aoun'ry  under  the  style  of  the  "  m»ck- 
ing-bird*'  whistle,  and  as  a  tug  oa  tha  river  here 
poiSBssea  one,  I  hnvo  very  frequeutly  the  plaasuri 
ol  hearing  it.  In  this  wbiaile  Uia  disc  which  alien 
the  tone,  instead  ol  bLiug  a  fixture,  aa  in  that 
described  by  Mr.  Weuliani,  is  mode  to  slide,  so  that 
tha  operator  by  one  movement  opens  tbe  ataam- 
Tolva,  and  lengthens  or  shortens  the  length  ol  the 
iiell.  The  tone  is  indcaciitiable,  and  ia  uever  recog- 
niiedaa  belonging  t'ju  steam- whistle.  It  lathe  moat 
diahoUcat  row  that  waa  ever  prodnred.  I  thought 
a  siren  was  bad  enough,  but  this  beuU  it  altogataer. 
I  understand  that  Ihe  City  ot  Chicago  has  pro- 
hibited its  use  within  the  city  limits :  bul  I 
should  think  thvwhiscle  might  be  made  consider- 
able use  of  fur  siguuliiig,  aa  tha  tone  ranges 
through  sooielhing  hka  on  octave. 

a.  B.  Smltb. 

East  Siginaw,  Mich.,  U.S.A.,  Nov.  U. 

BCBEENa  FOB    UAaiC-LANTBBIf 
QISPLAV. 

[llUSa.]— A  mil  lamp  ur  a  bad  lantern  with  i 

Feet  lautern  with  a  bud  screen.  Uuch  has  Mcu 
told  us  ot  tha  qualities  of  the  tenses,  rellectora.  and 
lamps  beat  suited  fur  liuo  deBuition,  aud  too  litlb 
haaVen  written  about  the  screen,  without  wboH 
oorraspoudiiig  excellence  tho  best  quuUtieaot  tha 
appaiatua  must  remam  lu  obaituiity  uud  oclipsa. 
It  we  have  plenty  uf  light  ti  apATu,  ■<  may  hap- 
-'  iploy  thu  lime-ligut  on  a  auioll  di* 


it  dues 


irwtly   , 


r  whctl 


of  clean,  tiile  I, urn,  orutcalici  CL^vered  with 
paper,  but,  with  even  the  boit  miunal  Uiap-IighC, 
whether  with  duplex,  triplex,  ur  circular  bimen, 
it  is  of  great  importaucu  turioaive  llui  picture  on  a 
substance  which  will  rtlli-ct  it  back  with  rigoar 
aud  purity  ;  for,  with  on  Sic,  or  lOlt.  disc  then  is 
no  light  tu  spars,  and  fur  iSectivB  display  aalida 
(U.ht  lo  have  this  magiiillouliou. 

A  mixture  of  Spuui>)i   uhitn  with  skim-milk 
forma  a  distemper  which  nicy  tte  used  with  good 

■.  ■  i   !i  ■'  -  i.i.:y   111!  mixed  Willi 


e  couptiug    I 
rai  parted,  1 1 


aked  whiting,  using  a  piece  of  wood  and  addUg 


SNQIJSH  HBaHAHIO  AND  WOBLD  Qg  aCBBNOHi  Ro.  871. 


Q  agreenaiit  with  H.  A.  WunU  (16388) 
tei  of  lotiiig  had  h'tter  be  dafened  until 
IB,  w)  u  to  lake  a  initable  porition  in  the 
la  praceii.  Frlsnuittqiie. 

TKICTOLBa. 

i.J— "  D.  H.  G."  faaa  struck  a.  chord  which 
in  iTinpatby  with  my  tdea  ol  a  aiunolh- 
:  tijcjcle.  To  have  a  guud  aiid  easy  ranaiug 
1  one  (jf  two  thiDga  must  exist,  'Ut.  Urge 
-4itd  «h«D  I  lay  iHtge  wheels  I  do  uot  meui 
:riv»n  onl;^  2ad,  Couiderable  Imglhai 
!■  I  ue«d  not  iukuU  Iha  uuderatoQdiDg  of 
dera  of  the  '*  E.M.*^  by  peiming  lenteDcea 
Forth  the  why  iLod  wheielora  ol  the  aboTe, 
icta  must  appear  aiiomatic  to  most  people. 


desare  not  built  on  pnrpoae  that  a  given 
'  ot  ma^hinea  may  ataud  in  a  amall  apace. 
re  built  to  carry  a  rider  with  comfort,  aafety, 
s  hIouk  ibe  highwaja  of  the  coeutry.     I 
und  that  the  length  of  road  frtim  Boy  one 
L  Soctliind  to  »uy  other  place  ia  long  enongh 
u  [podate  a  machiDB  c^tDuderably  tougerthr^ 
:hincB  Qon'  in  tbo  market.     Coupling  tt 
with  the  fact  of    length   afTordrng   cat 
;,  there  baa  been  develnped  in  mo  an  anion 
'prita  f<|ual  to  the  haildingof  anew  maobij 
ta  now  far  advanced)  embodying  the  feature 
th  along  with  DthiiB  more  important.     I  au- 
1  I  shaU  produce  a  machine  which  will  rni 
I J  that  exiats. 
lee.  O.  D.  MaodoDS&ld. 

7.]-TnB letter  of  "D.  H,  G."  [194221  ii 
ing  tbroughoot^  bit  diagram,  [la^e  2b,,  i 
lat  ia  wanted  in  the  preaen'  poaitioa  of  tbi 
ion  of  the  aubject.  I  am  not  aboat  tc 
<n  bia  elpgant  demons!  rat  ion ;  but  I  Tentur 


',  this  can  only  be  true  aa  rsgarda  til  ting- 
irward,  becauae  langlh  of  leTeraga  of  back- 
lil  mulltplied  by  weigbt  upon  back  wheel  ii 
ieht  to  be  I,/!,,/,  bat  it  ia  not  the  weight  ol 
.ck  wheel  on  the  gronud  to  give  staeriag 
Jiatremaina  the  same  with  a  long  tail  as  with 
.one.  On  thia  impottiint  diagra 
strated  at  middle  of  tbi  id  column,  same 
^) 7.  that  "tho  nogular  dis'urbance  ot  the 
IB  ajid  its  rider  by  any  giTt-n  inequality  in 
)und  will  be  less  in  propnrtinn  aa  a  machine 
thetied,  and  gicaler  as  the  tail  ia  shortened. 


eomea  into  action  that  combined  tares  which  raakei 
the  great  practical  difFeceuce  from  the  two 
wheels,  each  running  ttaeoietically  alane  as  T 
bafoie  suppoMd,  and  that  sotion  ii  a  lifting  one, 
and  Dot  a  WiiDUtal  force,  al  seems  to  baie  been 

in  Bupport  of  thia  dedootion,  consider  f  as  the 
top  of  Uie  fork  and  backbone  of  a  bicycle.  The 
dotted  line  from  /"down  to  r  shows  by  inspection 
that  /,  moling  horizr>n tally,  will  lift  the  small 
-^  ael  OTEF  an  obstacle  X,  ivlthounh  it  wore  as  high 
the  site  of  the  liulc  trailing-whiol.  This 
ikiog  property  in  Ihe  bicycle  may  eiplain  Ibe 
seemingly  anomaloua  eipeiiauce  of  "Sunlight" 
when  riding  on  a  smaller  wbeol  reiolving  at  a 
proportionately  higher  velocity, 

"Sunlight''  U'ks  of    nuiuiDg    over  an    extra 
u  with  ease.     If  we  imagise  him  running 
Muguled  plates,  thraa  cleratioa*  would  be 
regular,  and  then  the  larger  the  ejroumference  the 
easier.     But  be  finds  it  easiest  when  the  pedal- 
shaft  rBToIves  quickly,    btcauso,    "  whtn    going 
slowly,  every  little  stone  or  obetacls  ttoJa  lo  bring 
it  to  rest."    It  seems  that  tbe  momentum  eartios 
3  machine  over  an  oboia^le,  as  nuly  one  wheel 
a  time  has  to  mount  that  obstacle,  and  then  he 
ts  the  advantage  of  the  niual  length  ot  laversgc 
pedal  to  the  short  leverage  ol  [.idiuB  in  tli« 
taller  wheel   at  the  moment  of   mounting  th( 
obstacle.  O.  B. 

[111478.]— It  seems  strange  to  one  who  has  mad* 

elucidation  ot  wheel-moliona  by  tbe  ancient  Greek 
mechanicians  aa  well  as  the  more  complex  aud 
olaborata  expositions  ot  modem  scienliBo  writers, 
that  tome  writers  on  ihe  comparative  motioua  ai 
speeds  ot  large  and  small  wheels  sheuld  conlei 
tbo  same,  or  that  a  point  on  the  peiiphery 


amusgement  gives  the  least  pcasible  friction,  and 
■  sa  bean  adapted  to  the  open-lront,  rear-aleering 

The  wheals  are  42in.  On  the  bub  of  one  wheel 
an  8in.  cogwheel,  and  tho  crank  onthe  samcsidfl 
a  6in.  ITie  lower  parts  ot  the  arms  of  tbo  frame 
re  bent  hack  ;  at  tho  end  ol  no  arm  a  light  lever 
■orka,  carrying  an  intermediate  Oin.  cogwheel.  This 
lever  ia  so  arrnuged  that,  whilst  dUen gaging  the  in- 
diate  wheel  on  one  side,  by  pulling  it       " 


of  0. 


vel   fas 


large  wheel  on  a  machine  haviag  the  si 


than 


&o.,i 


,     mdTine. 
tricycle  at  odd  time 


during  these  LutBve 
data  iu  an  attemp'i'd 
^'-'   --' P»Be  1! 


wheel  that  ' 
to  the  speed  ot  Ibe  wheel."  Thia  baa  bee 
med  in  letters  that  followed,  but  I  looke 
e  mailer  ;  ho  ia  o  rider,  white  I  bare  don 


v.^T-F), 


lat  way,  and  I  itcoept  his  experienee  aa  fact, 
to  give  a  diagram  with  my  modifications, 
e  Urge  wheel  were  running  by  itaalt,  or  if 
tie  wheel  were  running  by  itself,  then  the 
tical  meehanicsput  forward  would  be  right 
elul,  but  the  applied  meubanics  of  tbs  case 
)  me  to  show  that  "  Sunlight"  ia  right. 
n  I  commenced  to  study  a  tricycle  the 
I  had  suddenly  changed  from  two  equal 
}  one  large  wheel,  sud  a  little  wheel  trailing 

it.  It  long  puzzled  ma  bow  tbe  little  wheel 
n  rough  ground.  As  it  runs  past  you  at  the 
t  day  one  sees  at  overy  turn  of  the  big  wheel 
e  little  wheel  is  tugged  about  an  inch  back 
le  big.  Thia  shows  great  iwistance  to  the 
turn  of  tbe  rider,  nevertbeleaa  to  emulatu  a 

is  lbs  aim   ot  a  tricyole.     Y.  G,  L  is  the 

line.  Each  line  from  the  centre  of  a  large 
B  to  the  centre  of  the  emill  wheel  r,  v'  iu- 
lownwsrds  tawarde  tbe  ground-line,  and  ia 

to  tbe  perpendicular  position  tbe  nearer 
Jl  wheel  is  to  the  large  wheel,  and  as  it  ia 
IB  wheel  that  dia«s  the  amail  wheel,  here 


.  .indid  enough  . 
others,  especially  if 
hopelessly  perverse, 


)o  fatiguing 


.ItuI,  I  am  convinced  there  is  a  defect 

of  the  brain-power  about  wheels  and  wheel  mt 
which  I  long   ago    termed  "  circle -daft." 
I  have  met  witti  have  bei 
admit  the  meutal     detects; 
they  dabble  in   algebra,  ai 

and  are  well  let  alone  if  yc- 

time,  so  that  1  will  now  prncMd  to  say  something 

about  muscular  action  requisite  for  propelling  - 

tricycle.     (Tho  qaadrifycla  may  be  diamiaaed  s 

the  velocipede  of  old,  tned  and  found 

tor  serviceable  use).    The  tricycle  I 

years  ago  differe  little  from  those  proposed  aa  noM 

Ideas,  ncept  Ihey  weigb  twice  as  much  aa  mine. 

One  ia  spoken  of  as  a  light  tiieyclo  bv. 

as  weighing  791b. :  a  well  propoitiuned  machini 
should  be  only  halt  that  wei^iht,  or  evtn  less  far  i 
light  rider  on  level  roads.  I  find  machines  may  bi 
made  lighter  bj  101b.  weight,  for  every  two  atom 
leas  weight  ot  rider. 

Now  for  muscular  poirer  tt  impel  a  machini 
with  OiB  greatest  ease  to  a  lidcr, 

Tbe  up  BUd  down  tread  from  the  hip  is  feehli 
and  fatiguing  compared  with  the  forward  thmsl 
of  tbe  leg,  with  a  purchiao  obtained  by  the  baelc 
against  the  back  ot  the  seat,  with  the  power  of  thf 
anss  to  help  the  legs,  as  well  as  to  impel  tbt 
macbioe  with  or  without  the  legs  at  rest. 

Now  for  the  poaition  ot  Uie  third  wheel :  th( 
large  driving-wheel  on  one  side,  and  amsller  onei 
on  the  other  side,  is  very  well  for  ladies  riding. 

The  wheel  ia  front  was  triad  years  ago,  both  for 
tricycles  and  carriages,  and  proved  diDgerous,  an' 
not  easily  controlled  down  steep  hills,  bestdi 
being  a  source  of  greater  weight  iutbs  machinei 
of  a  tricycle. 

I  may  mention  for  a  carriage,  the  third  wheel 
behind  was  applied  to  a  oarriage  tor  six  riders, 
and  exhibited  at  the  Workmau'a  Exhibition,  Agri- 
cultural Hall,  some  years  bick.  Its  weight  wai 
oniy  '2J  cwt.     I  believe  it  is  still  in  constant  use. 

There  is  loo  much  frippery,  adding  weight  and 
coat  tobicjclea  and  tricyles.     I  am  abou'  " 

the  simploat  principle  poiaibla.  The  fcai 
out  wheels,  lo  be  under  201b  weight,  to  b 
up  lo  the  rider's  Beight  and  weight,  the  c< 
out  wboels,  t  >  be  under  .i!a. 

Ae  I  contemplate  patenting  a  portion  of  the 
invention,  I  preclude  myself  from  details, 

J,  Charlea  King. 

[19179.]— I  BEB  in  last  week's  issue,  "Pangul" 
advocates,  eapaoially  for  touring  purposes,  a  two- 
ipeed  tricycle,  and  a*  I  have  lately  had  ona  hoilt 
Jar  me  and  ridden  it  now  a  tew  hundred  miles  to 
my  satistBcliou  through  the  worst  of  weather  and 
varied  country  (having  ridden  trcKn  Corantry  here), 
with  your  perruissLon  I  will  describe  it. 

The  speciality  ot  the  Dual  tricycle  ia  ita  two 
ipeeds — tbe  one  to  reduee  the  labour  over  heavy 
roads,  against  hesd-vrinda,  or  up  hills;  theothc" 


first,  with  the  cog-v 
-       ■     nlbis. 


tugsEea, 
n  the  hub,  and  deriving 
ears  with  the  cog-wheel 
g  catch  holds  it  m 


.nnk,  when  a  amall  sprino 

ita  plac*.  This  wde,  from  tbe  reklivs  proporli 
of  the  cog-wheels,  givea  power,  or,  m  other  woids, 
the  42in.  wheel  is  driven  aa  aboot  a  31in.  Ou  the 
opposite  sidB  a  Bin.  cog-wheel  is  atlaebod  to  the 
bub,  and  an  Rin.  to  tbe  crank.  This  speeds  the 
"       wheel  up  to  about  a  62in.     Oogomg^dowr 


bill  tt 


held  fast  midway,  when  the  pcdalsfo 

The  steering -wheel  runs  in  a  — ~ 

'  '  '        laes  the  maobii 


lonmlioally 
m  foot,  rests. 


WlUlam  Jeana. 

[19480,]— As  none  ot  your  ccntiihutors  have  yet 
replied  to  Mr.  Staepoole  Weslxopp's  question 
■•    -     No.  19380,  p.  211),  I  will,  with  your  per' 


s  upon  IbB  double  -  driving 

vo  (letter  No.  1B373,  p.  SIO) 
entirely  errooaous  and  mis; 


a  ol  Ihe  Salvo  (letter  No.  1S373,  p 


lea^g.    1  will  consider  hia  ao-callsd  "practical 

'i 


It  it  ., —  -—   - —  -   — 

the  lett-band  wheel  ;  but  what  dc ._ 
Nothing  but  the  fact  that  I  can  stop  it.  I  now  try 
to  stop  tbe  right-hand  wheal  aleo,  hut  cannot. 
Thia  shows  that  the  crank  drives  the  right-band 
wheel.  I  now  reverse  the  opsralioc  :  start  both 
wheels  revolving;  stop  the  right-haod 
that  when  1 "      '       ■   -    "  -   ■-■"  '•—■' 


^ ,   .utfind 

,, left-hand  wheel  slao, 

•  ™uuu.  uu  ~  — .,  — -re  than  I  could  the  right- 
hand  one  in  the  first  experiment.  This  clearly 
proves  that  tho  crank  drives  both  wheels. 

Study  of  the  nature  of  the  gear  will  show  that 
the  driving- pinion,  operated  by  the  chtio-wheel, 
carries  round  in  ita  revolution  both  of  tbo  bevel 
wheels  with  which  it  is  in  gear,  and  drives  both, 
whether  tbe  road  traversed  is  strsiaht  or  curved. 
I  will  now  consider  tbe  teat  proposed  by"  6G  luch 
No.  19103,  p.  231).    11  is  quite^tr-  "■"* 


he  give 


dlhew 


s  tbe   brick  wdl  si 


dispense  with  Ihe  steering  and  tail-wheels  ^  All  yon 
have  lo  do  Is  to  torn  tbe  steering-wheel  until  the 
centre  line  of  ila  axle  will,  if  prolonged,  paai 
through  the  point  at  which  the  side-wheel  restB 
on  the  ground,  and  the  machine  will  doeciiba  a 
circle  round  thia   point  aa   before,  on  the  crank 

Granting  ih 


what  does  it  prove?    Simply  that 
a  be  moved  iudepeadeutly  of  the 
other  as  otleu  and  as  long  as  no  motion  ia  required 
iu  that  olboT.     Aa  soon  sa  motion  is  ns^l'^J,  tn" 
person  drives  as  before.    If  Mr.  Stacpoola^Wei- 


Fould  I 


Hulvo  '* 


■ear,  and  will  advartiso  his  postal  address,  I  will 
end  him  sketch  nod  deictiption.  Mr,  Westropp 
!im  then   study  the  principle  of  (he  thing  ac  biS 


read  "  when  ascending  hills,"  the  passage  will  be 
correct.  When  descending  hills  the  steering  wheal 
is  pressed  to  the  ground  more  firmly  by  tba  altarad 
position  ot  the  weigbfa,  henoe  the  superior  safety 
of  the  Iront-ateoraa  marhino.    The  requiremenU 


of  thia 


_i  tbeti-  -, 

exactly  met  in  any  good  c 

The  rear-steering  machine  has  its  advanUgea 
also.  It  ia.  saa  rule  (not  always)  lighter,  mora 
eleitant,  and  easier  to  push  up  hills. 

If  aa  is  sometimes  done,  tbe  cfaam-whecls  are 
placid  vertically  under  the  centres  ot  the  main 
sale,  the  t^ndeucy  to  pii'k  np  the  steering-wheel 
when  tbe  rider  stands  on  his  pedals  will  no  longer 
exist.  There  will,  however,  be  the  same  tendency 
whou  the  rider  brings  his  double  spoon-brakes 
into  action.  Unless  it  is  quietly  and  cautiously 
done,  up  jumps  the  steering  wheel,  and  out  goes 
the  rider.  Thia  was  the  case  with  the  "  Salvo, 
and  was  the  reason  why  it  was  reveraed. 

Let  "Treadle"  (letter No.  10374, p.  210)  beware 
of  tha  ahsauoe  of  his  "  Salvo  "  wheel  aud  gear. 
He  will,  perhaps,  be  caught  off  hia  guard  soma 
day,  and  will  come  a  tremendoos  eropper  on  tha 
back  of  his  head  if  ha  does  not  restore  them. 

WUl  Mr.  A.  H.  Dioksae  kindly  give,  il  not  too 
much  trouble,  the  correct  weight  ol  hi 
WiU  he  alflo  kindly  si      -*--  '-  "■ 
distonos  from  the  cc-*' 


isPhraiuxF" 

, t  la  tba  horijontal 

,  of  the   main.  *al»  *^  '^' 


toaiveagoodpaoeonthelevel.    Tha  alteration  ot   ceutw.  1lttKlToi-«"uw^«Mv^»^>»«» 
ipSa  ia  t^e  ihilBt  the  macbiua  >»iu  moftoo.  T\»\  \ii*\aM«a  V.  -Jiift  WBto*  oV-;fift»i.-»»i»- 


3flS 
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clow  togcthar  u  pnaibla ;  th*  li'icol  pwrnDg  ap  to 
th«  fact  al  the  Mlanita,  jsit  alMTUiR  the  niiUBr 
iplnl  ipring.  No  welc  ucompanie*  than  ikstcbei, 

for  the  liimemioni  of  the  sppsjatus  would  be  ir- 

■cnw  r.  uil  the  aiie  which  mAj  be  adopted  for  the 
olpirning  Nicol.     The  siia  of  thia  priim  hu  beep 

STeu  ill  ths  preaent  ioatjinoe,  and  tha  diaoBtst  of 
a  carriBT./.  ia  IJin.  Perhspa  it  may  be  allowable 
to  add  Ihttt  the  whole  wa«  coontnioted  for  ma. with 
much  care  and  anccers,  by  Meura.  Ottva;  and 
Sju,  of  178.  St.  John'i-stieet-rOBd,  B.C.  For 
■homag  diatom"  under  ».  raally  high  maiiDifjiiig 
power,  to  which  Mr.  SbrubsoU  refen,  I  (par  neithpr 
Uiia  nor  asj  other  airaiiRemrtDt  vill  be  foimd  tulljr 
iatisfaotory,  for,  after  tryiDg  all  sorts  of  lenari  of 
half-lorh  focus  and  Ina,  1  have  abaadoued  the 
Bttenpt  in  dopair.  But  for  hit  other  deaideratum 
the  eibibition  of  living  objecti,  the  method  aoaweca 
perfectly.  The  "phantom  laria"  i«  a  capital 
objaot,  and  I  ha*e  iucceeded  with  Melioerti  nmrena 
by  Kreening  the  animalcule  trough  : 
tame  at  intarvala  ;  aha  relent*  the  light  ( 
heat  ?),  and  popi  doim  into  the  tub 
a  Tory  brief  i^iplay  of  her  ciliated  muio. 
meot  and    poimding    action.    Why    Hr.    Lui' 


'lit  the 

after 


.„i  whtnoloaed,  and  »hould  open  about  3in., 

and  alio  be  equally  dear  then.  Yoo  will  hare  to 
"ad  ita  beet  working  diatanca,  thin  mark  it  foi 
itiue  guidance.  Y^u  un  lue  the  miiturs  I  apoko 
i  far  cap  qf  (eleicope,  although  it  would  be  Tery 
lueh  better  to  have  the  cap  made  to  go  on  amoothly . 
ny  amatf  Di  tuTD«  would  alter  the  cap  for  you  ; 
lit  don't  let  any  one  toooh  the  htad  ol  tclsKope. 
-W.  J.  LaScxSiEB. 


oarafnlly  remorad  ;  aa,  being  more  or  l«n  io1bU*  h 

tha  oyaiiida,  thaj  may  apoil  the  bath.   But  I  uight 

go  on  for  erer  in  tfaii  (aahion.    There  ant  lo  miw 

Oking*  ol  Ihia  kind  to  be  thought  ol.     I  will  look 

over  what  I  have  written  and  «ee  i(  u;thii| 

uaafnl   can  ba   added;    and   I   will   givs   anothK 

method  of  making  a  plating -lolution,  whioh  will 

be  found  uieful  m  aome  cane*.—  Os. 

[4&00fi.}  — Shoa-flniahora'    Ink. —  Make   a 

r45057,]-8peedB  f6r  Tnrninff  and  Borln*.    atrong  deooetiou  of  logwood,  pieterably  in  eolt 

-To  giTionedefluile  .peed  in    feet  per  minute  >ater,  by  bolting;  then  add  gie«n  vihiDl  at  Ihi 

urfnSthe  tool-point  for%ilherlurninror  boring    rata  of  2<,i.  to  the    g*Unn,   with    biditom.ta  ol 

•imply  naeWanrt  wonld  be  mieleadiog.     For  '  potub  and  gam.ar»b.o  halt-ounoeof  each.  Porfn 

^y  given  work  of  known  aizp,  and  of  a  giTen  ■  ihe  Iwt  three  ingraliont.   ai.d  eTcn  the  lugwood  jl 

-'Ut,  of  metaU  k  woQid  b-  ■^--^"-J-  ^—    '  '""  ""■  "  it  ,.,11 1.^-  th„  colour  out  onjcki^  :^o. 

of  water.  Yon  n«ed  notha 
If  a  to  weigh  tha  in> 
igh  to  gntia  them. — 


irge  amount  of  trained  eiperienoe.  The  order 
if  speed  is  roughly  steel,  wroaght-iron,  cait-iron, 
>rua,  and  wood  us  fa*t  ai  the  luroaclikea;  but 
t  ia  obrioua  that  tliere  ars  diSarent  kiuda  of  steal 
kud  iron,  an'i  the  ipeed  that  would  auit  une  would 
.lOt  do  10  well  tor  another  kind.  Tha  queriit  may 
obtain  iomu  useful  information  by  reading  tha 
atemints  on  page  Z9G,  So.  C08,  and  the  criticiim 
_  id  reply  eliciod  oo  p.  IDS,  Ho.  G13,  and  page 
518,iro.U21.-Nl.T(.  Dob. 

[46058  ]~Thlint)l«a.—lTOD  ones  are  "raiaad" 
bj  being  atruok  betwteu  a  punch  and  dia,  aeiTent 
being  niad  to  bring  Iba  mstat  to  the  reqalriid  totm  ; 
the;  are  annealed  between  ench  blow.  Common 
onea  an  ttiuck  up  at  ouoe  from  red-hot  discs  of 
thin  sheet-iron.  Tha  omameutiug  js  dona  in  the 
lathe,  a  milling  tool  making  the  Sitiug  ;  and  if  gilt, 
EL  atrip  of  void  leaf  is  foccedon  by  means  of  u  man- 
dril.—S.  R. 

[15003,] -Iron  Hlztnzs.- "  V.n.  B.'a"  ques- 
tion is  ous  that  might  lia  anawvied  in  maii^  dif- 
ferent ways,  according  to  the  tastes  andeipananon 
of  the  respondents.  1  doubt  whethac,  if  you  called 
El  parliament  of  founders  aud  machiuiita,  you  would 
get  a  three-fourths  opinion  in  favour  of  any  one 
partieular  brand.  Aa  a  matter  of  fact,  any  good 
pig-iion  will  do.  hut  some  biaudi  may  give  better 


tthod  of  melt- 


. .n  others.    And- __     _  .  . 

glected— much  wilt  depend  on  tha  met 
ing  and  caatiug. — Nux.  Don. 

[15092.]- ailverlsff  Oooda  by  tba  Bleotio 
Proeeaa.— The  old  fil<er  mnat  be  remnred  from 
artiolea  whiiih  are  to  bereplated.  tttbay  a: 
arttclea,  such  as  broochea  or  earrings,  they 
annealed  and  pickled  in  the  uiusl  manaei, 
it  will  not  injure  them  they  cau  be  dipped  in  nittio 
or  nitrous  acid  for  an  instant,  till  they 
aver,  then  remove  and  wash  in  hot  wa' 
peud  them  in  the  bath.  II  tbny 
they  ahonid  be  of  copper,  ' 
DippinR  gii-  -  "-  -    ' 


[45090.]- Coohlnaal  Colour. --HaTa  joa  triad 
adding  an  antiaeptic,  SQCh  aa  oarbolio  acid  or 
MlJcyUo  add  ?— T.  J.  If. 

[45132.]— OhasKS    In    Pitch    af    Xallwfty 
Whlatle.— The   letters   on   thii  tu«jact  snneM 
eiperioucea     which    the     traveller    iu     Englaiid 
OBTer    meats   with.      When   tossing    abont    in 
the    bunk    of    a    sleeping-car    on    our    trunk 
coada,   J    have   frequently   noticed   tha    marked 
change  in  pilch  of   the  sound  of  a    bell   on  an 
approacbirg  train,   which   has  rushed    psst    tha 
traiu  in  which  I  was  ileeping.  or  tcyiag  to  sleep. 
It  IB  apparently  the  oosto-   *--"----        --  - 

his  tmll  on  the  approach  ol 

■eager  fl    - 

highest;  „ ^  -„.-.      - 

the  ear.  The  phenomenon  is  strange  to  the  would- 
be  sleeper,  who  dooi  not  knov 
.__.i :-..-._:_   piteli,_o 


if  a  tisin.  When  the  pu- 


und,  tha  pitch  ii  at  ita 
t;  gradually  it  goes  dowu  tilt  it 
r.  The  phenomenon  is  strange  t( 


deuce, 


.,  U.S  A 


—  B,  M.  Tirm.B,  Prori- 


[451M.]— 


Bepairlng'    Oanai 

PltiCTIOAt      WaTC 

query  has  been  held  ovei  Ioiik'^ 
liava  been.  I  must  yot  hi-pe  toi 
iudulgence,  became  1  have  be>-u  i 
■  -  work  lately,  addtd  to 


the  1 


1   deal 


ichl 


Watoli,— To 

ben  it  ahoold 
tittle  furthsr 
II  u  ally  preaiad 
had  two 


pied  my  at 


ith,    which    bed     prerioiuly 

"  ""'.U  fUiieavour  to  treat 

■Tuttiug    pinion  in 


«a«l«t  Aonld  bare  condemned  ao  dedsivelr 
tha  nsa  at  micro- objectives  for  projection  haa 
|iui1ed  ma  a  goad  daal.  There  is  nothing  new  in 
It,  for  the  pagss  of  the  earlier  aerie*  o(  the  Micro. 
Jf.  JuHmal  contain  irequent  dascruitaana  of  thia 
application,  by  war  et  azptilmeiit  only.  And 
when  it  is  mnemberad  that  Ifobert's  XlXth  band 
was  resolred  (I  think  with  a  Powell  and  Laaland 
l-16th  immersion)  b^  Dr,  Woodward  with  pheto- 

granby — which  impliea  projectic ' '" 

avideiit  *^»* '^"^  *■ — ^ — ' 

themat  

tliat    Jonmal    of    condensing    snoli^ht    on 


o  thoael 

have  mentioned,  and  will  be  good  enough  to  offer 
them  by  adTertisemant,  he  wUr  not  lack  bujan~ 
myielf  among  the  nunbei.  Uaanwhila,  an; 
amateur  can  aasOy  eipailmant  with  any  mlero- 
obJMtivas  he  tony  ^pp*n  to  pnwsM,  by  adapting 
them  in  a  tamporatr  manner  to  a  lantam-fiont; 
and  ft  be  does  not  find  them  mora  affectire  than 
those  usuallj  sold  tor  tha  apacijd  parpoaa,  I  abaJl 
be  mnch  anrpiisad, — AatxBig. 

[43053.]— Panoratlo    Byvplaoa.— Tonr  m- 
^eoe  la  erldeadlr  wrong ;  it  shrald  gm  a  olsv 


diup 
German  silit 
,,  ^  frosted  appearance. 

^h  things  as  these  don't  require  to  remain  in  tha 

bath  long.  But  that,  of  course,  dapeoda  on  how 
much  ia  to  be  paid  for  them.  Thay  must  be  purs 
whiterin  colour,  or  they  will  not  look  well,  and 
>hou!d  not  be  scratch-  brushed  too  much.  If  then 
any  engraving,  the  wbite  deposit  should  Iw  left 
_  it  and  the  edges  and  high  parts  canbatooched 
with  a  bumilhar.  Some  aheap  atlvar  jeweUery 
(such  aa  lockets)  is  fastened  toother  srith  pewta 
soldn;  these  cannot  ba  bleached  l^  tha  method 
which  is  usually  adopted  with  ailver-work  ;  but 
a  law  minutea  in  the  plating-bath  will  answer 
equally  aa  welL  Take  great  care  with  holloa 
goods;  it  they  are  dipoed  ui  nitric  add,  take  care 
the  acid  is  washed  from  the  in-jde,  and  when  thej 
araflnithad,  sea  that  all  the  ba'h  solution  iswaahsa 
out.  Drr  them  in  hot  bi»wood  tawduat.  Tha 
dust  can  be  kept  iu  an  old  biscnit-tinorBaucepan, 
and  warmed  over  the  fire  ;  but  don't  lat  it  bum,  or 
it  will  appU  the  work.  U  the  goods  are  loft  damp 
iniida.  the  moisture  will  act  on  tha  biaas  or  aopper 
and  produce  vary  nutightlj  green  spota.  Spoona, 
forka,  Ac,  requini  rather  Otffarent  treatment ;  if 
these  are  not  very  rough,  water  of  Avr-stoue  irili 
protkablybeanfit^ient;  tinol.  a  piece  of  pumice  and 
plauty  of  water,  and  flniah  with  wat«c-of-&Tr : 
a  flia  will  be  useful  to  remove  any  deep  msrke,  bat 
don't  file  any  bills  or  hollowa  :  eudeavonr  to  leavi- 
iC  without  the  appearance  of  having  been  filed 
Always  pass    a   smooth  file  over    the  bowl  of  s. 

(I   maan  on  the   front).     It  romovwi  tht 

less  produced  by  wt«r,  aud  leaves  a 
sharp,  new  appearanes.  Eramine  tha  tines 
_.  _  .__t .  ___  jjj^j  |[jjy  j^jg  ^1  j[j^  j»ina  length, 
I  all  alike;  it  not,  mtke  them 
larman  silver  tea  and  eoSee- pots, 
mugs,  Ao.,  have  not  bean  clumsily  repaired  with 
pawtar.  In  faot,  look  oarafully  at  aranthing 
baton  you  do  iL  Take  the  lida  and  haaolM  oC 
teapots.    Tbabandlaa  ot  teapots  ara  faatanad  on 

_-..  . —  _, .  ! jjj  y^  rirata  saa  ba 

, ., lisooloniad  w  btoksB, 

It  will  want  a  saw  one;  and  if  Mptnia  lias  object, 
joncsa  nsaaplaoaot  hard  wooaio  Join  tha  pacta, 
and  flia  a  thin  ring  of  ivory  to  go  raand  tha  wood 
and  batwesn  tha  Joint  i  perhapa  jtn  ma  osa  the 
old  irorj  and  ptA  a  new  nog  on  tM  ovtwla.  AU 
tiada  <2  qasawitaad  mdnoai  matta»  ahould  be 


[i.^l'O.I—Satlmatlon  of  Ainmanl&  la  Qaa 
X.lQDor.—Uc.  Bclchar  baa  savsd  me  iha  trouble  of 
replviug  to  thia  query,  but  I  ma;  just  uota  that  it 
'  would  ba  batter  for  a  b^'giiiner  to  have  an  add 
dipped  tunnel  in  the  cork  ot  flask  A,  tor  if  the  Light  is 
accidentally  lowered  before  the  Cube  J]  is  taken  out 
of  the  beaker,  there  ia  a  danger  of  tlie  liquid  in  C 
being  drawn  up  into  D  l>v  tbe  contraction  of  tha 
kir  iu  the  flask.  It  is  easwr  also  to  add  thn  couatic 
alkali  by  meani  ot    an  acid  funnel. —PLoyi  Al- 


[15185,]— Foot  Valvs. Cheat. —To  "  Sltt- 
LioiCT." — I  now  see  that  naturally  the  pump  does 
not  fill  on  the  upstroke  untd  tbe  air  haa  diaianded 
tbe  mblwr  diaphragm  against  the  dished  plate. 
And  I  fail  to  see  the  re^il  use  of  such  an  airauga- 
ment.  No  doubt  the  Jdea  was  that  the  air 
iu  tha  space  between  the  cover  which  carries 
tbe  air-valvB  would  act  as  a  vacuum  chamber 
to  equalise  the  suction  of  the  up-stroke.  What  I 
should  do  would  ba  to  make  the  air-valve  act 
diffcFenlly.  For  instance,  if  the  air-valve  was 
Socured  from  opening  where  the  parte  wera  as 
shown  in  your  sketch,  the  up-stroke  of  the  piston 
would  j  ust  tend  to  make  a  vacuum  in  tha  valve- 
•liamber,  when  the  air  contained  behind  the  mbbei 
disc  would  expand  and  loros  it  down.  This  would 
go  on  until  the  rubber  bore  against  the  grated  disc. 
But  when  the  pump-cam  bi^ns  to  descend,  tha 
water  compresaas  the  air  betdnd  the  rubber, 
tberahy  anting  aa  an  air-veesel  and  preventing 
shook.  An  air-vessel  would  aot  the  same,  except 
that  the  air  would  want  to  be  constantly  renewed 
to  supply  the  plaoe  otthiit  which  would  l>e  absorbed 
bv  tbe  watrr.  If  you  took  awsy  the  arrangement 
altogether,  the  shock  would  moit  likely  be  vary 
bad.  »till.  there  is  aloss  that  must  result  in  tha 
use  ot  it  ai  at  present.  The  only  qnrstion  it 
whether,  it  it  was  removed,  tha  shock  would  prove 
auffloienUy  bad  to  bo  dangero  -      " 


[4520S.]— Pedala  to  Harmaulnm.— Iu  tha 
deacriplian  on  piges  2IIG  and  287  o(  our  preatsit 
Totame,  I  forgot  to  mention  that  the  feeder  ot  tbe 
pedal-otgaa  ahould  extend  to  naailj  the  full 
UDfth  m  tha  inalmmant.  Tha  reaerroir  ahonid 
^0  ba  mad*  a*  large  as  space  will  allow,  in  oidat 
that  the  Tibratgn  aaay  ba  wall  supplied  with  wJMd> 
un,  tha  footboards  u  tha  harmonima 
itad  too   high.    Tbe  hingod   partm 

_.  on  tha  lower  dotted  lioa,  inslaail  of 

Sm  npper,  aa  raprasantad  in  tha  dianam. 
'  ~  ba  nude  to  m 


HM  npper,  aa  rapraaanti 

Kn  ol  tha  pedal-oivan 
ok,  tor  aonvenianca  c 


aboiUd  b 


tha  wind-cbast,  (hould  ba  hall 


BEKUSB  MVQSAmO  AMD  WOBLD  OV  etOSKX  t  No.  Vn 


s  iksteb,  the  large  part  turned  suefuUj  i 


the  fiaiahed  lize  of  cyliader.  wbilit  ths  front  pait 
ii  cut  Kway  to  the  centra  line,  u  ihowD  ;  the  end 
miwt  be  cut  away  *]io  u  marked,  to  give  a  cuttiut; 
Autrlo  to  the  leadine  edge.  The  ahank  may  be  of 
iron  even,  and  ihnulii  be  turned  down  as  BketchKii, 
■0  that,  if  lent  through  a  long  b^re,  and  it  should 
liappen  to  fall  olT,  the  cutting  put  may  have  room 
to  clear.  Such  k  ki^  if  well  looked  after,  will 
nmke  a  nice  imoath  hols.— Sdsliout. 

]4i332.]-Ooll  to  QiTB  Jin.  Spark.— Many 
thanks  to  Mr.  SutcliSe  and  Mr.  Lanca.'t«r,  and 
Bhoold  be  glad  ot  aoT  fnrlher  ioformutiou  from 
Mr.  Lanoaater. — Ohe  PaBi-i.ESBD. 

[45330.]— CondeQaar.—"Xovioe"  ia  no  donU 
aw»n  that  the  atmoephere  preaaea  ou  all  bodies 
with  a  proBiura  of  neuJy  l■^^^/.  on  the  square  iccb. 
He  will  be  aware  that  the  boQing-poiut  of  water 
ia  112"  of  Fahreubeit'a  tharmonetar,  or  the  pree- 
■ure  of  CDS  ataiusphero;  tbaretore  it  juat  lajiea 
the  lolb.  of  Bteam  ihal  ia  in  the  boiler  at  boiliog- 
poiat  to  couuteract  the  preaaure  of  the  air.  The 
eondanaer  and  air-pump  are  attached  to  the  engine 
for  the  purpose  of  funning  a  Tacnum  or  empty 
apace,  >o  that  inaCead  of  the  piaton  having  to  tcrce 
tho  uhauit  Btoin  agsinat  the  preaaure  ot  the 
atnuMphere  of  lolU.,  it  hoa  only  to  force  it  agaiuat 
the  reaiatuice  of  about  '21b.  that  is  left  by  tbn  air- 
pump— tfaat  ia,  if  the  piaton  and  valiea  he  perfectly 
tight  Therefore  a  condeiuing  engine  in  good 
order  it  aa  strong  with  jOlb.  on  the  boiler-gauge 
aa  a  BOn-ccndenaiug  engine  with  about  .Jilb.  on 
the  boiler-gauge.  The  principal  things  to  bo  at- 
tended to  is  to  keep  the  piston  and  Talrcs  and  air- 
pump  bucket  tight,  and  to  keep  a  proper  depth  of 
water  in  the  boiler,  ao  a>  to  keep  the  engine  fron 
primiog,  as  the  hot  water,  paaBing  throui;h  thr 
engine  mto  Xhi  receiver,  epoila  the  vacuum,  aui 
therefore  weakens   the    power  of    the    eugiue,- 


iiiitructioua  same  few  numtha  ago 
eamera,  and  if  you  have  not  hick  copies  1  ahall  be 
pitaaed  to  give  you  aucb  iutonBalion  aa  will  enable 
you  to  make  a  thoroughly  reliable  camera.  Aa  to 
the  lens,  this  is  not  a  thing  Uiat  yea  could  aucoesa- 
tully  make,  and  by  referring  to  back  advertisemeota 
Ton  will  find  lens  mountsd  for  6b.  to  take  a]  plate. 
Thii  ia  much  leai  thaji  it  would  be  poaaible 
lake    eren    the     braaawork    alone, 


lud  it 


e  at  ti 


article  that  will  cost  you  doable  the  money 
for  which  jrou  can  getths  thing  ready  made.  Now, 
as  to  lantern,  thia  you  con  build  np  very  cheaply  ^ 
tor  inatanoe,  taking  the  cost  of  lensEi  to  make  a 
lanlem.  having  liu,  coudeneen,  you  will  Qnd  the 
complete  set  to  bo  17b.  lid.  Now  tor  6a.  cost  moie, 
you  will  be  able  to  make  up  a  good  enlarging  lan- 
lem. Thua,  yon  being  a  good  carprnler,  can 
readily  make  a  boiI2in.  high,  B)ia.  deep,  end  6Jin. 
broad,  open  top  and  bottom.  One  side  should  be 
framed  to  take  a  door,  the  other  three  aid'a  solid ; 
ttien  in  the  front  cut  out  a  hole,  say,  4iin.  dia- 
meter, en  large  enough  simply  to  take  the 
mounted  condensers;  then  make  a  boi  with 
aquare  taper  front,  having  place  to  put 
negatiren  in,  or  lantern- elides  at  will.  Then, 
at  (he  small  end  of  front,  glue  and  eprig 
a  piece  of  wood,  say.  Sin.  by  3iu.,  having  a  2in. 
hole  in  centre  to  take  fiaoga  carryiug  front 
a:iBtaining  object- 1 ensoa.  This  fiiuge  should  be 
4in.  from  alide-holder.  Then  for  the  fcip  yon  must 
get  a  tinker  to  make  a  hollow  top  with  a  cowl  on. 
This  lie  will  do  for  you  for  a  few  rbiltiuga,  about 
2s.  to  2s.  (id.,  and  your  lantern  will  be  ready  to 
exhibit  wiih  or  to  enlarge  with.  For  iightiog  you 
can  get  nu  ordinary  low  paniiliu-liLiDp,  coating  la. 
to  1b.  6d.,  or  you  con  buy  a  duplex  burner  about 
3b.  to  4b.  6d.,  or  a  Silber  burner  4a.  6d.  (excellent 
f.>r  enlarging),  or  you  can  have  a  triple- wick  lamp 
complete  for  !5«.,  ao  that  with  the  whole  thing 
complete  yon  will  bays  a  fliat-claia  lanlem. — W.  J. 


[l5313.]-Bftlttnce-SprInKH.— Place  the  collet 
with  spring  attached,  on  your  ikewer,  and  will 
jour  hairapiing    tweezers    [Jig.    1)  begin  at   th 


collet  to  arrange  the  coils  in  order.  Having  dene 
ao,  JOD  look  at  it  horizontally  ;  jou  will  see  some 
up  and  some  down :  now  remove  the  hainpring 
from  the  colle',  and  put  your  bainpiing  on  the 
blueing  pan  .Fig.  1  dotted  line  is  the  epringl :  lay 
a  imaU  piece  ot  bright  steel  maioepiiDg  (aoft|  as 
shown,  bold  it  orcr  a  lamp,  and  when  the  piece  ot 
■ted  tnniB  blue,  gtntlf  shake  the  hairspring  from 
the  pan,  and  fou  will  see  (he  result.  You  can 
arrange  it  on  the  pin.  Practice  makea  perfect. 
Every  brat  a  Geneve  watch  makes  is  a  >^tb,  6ve 
beat!  is  one  second.  10  heat*  is  two  seconds,  &•:. : 
but  aa  you  only  count  nn  one  side,  you  count  one 
for  every  two  heats.  Thertfure,  by  the  time  you 
have  counted  five,  voar  pendulum  will  have  gone 
its  joamey  and  ri'liirned,  which  would  be  equal  to 
two  aeeonds  or  ID  besta,  and  when  tou  have 
counted  U  your  pendtilum  will  have 'returned 
again,  &c. ;  if  jou  take  a  Geneva  movemeat  in 
yoDT  band,  and  bold  so  as  to  tee  the  banking  piu 
whan  it  it  Bt  the  right-fanud  side,  yoa  will  soon  see 
What  I  mean.  Much  obliged  to  "Guyot"  fur  hit 
good  oitinion.  I  wai  going  to  write  an  article  on 
•■-■-iling  without  the  ute  of  the  graver,"  if  the 


,._jhaBe    lie  Merveilletix.      The  li — 

veciimmendatiou  from  me,  and  although  "Sua- 
light  "  thinks  it  is  too  cheap,  there  are  some  hno- 
driida  of  our  readers  who  will,  f(om  pereonal 
KipocieDCS.  bear  me  ont,  when  T  aay  that  the  work 
it  does  will  ataud  any  amount  of  enlargement 
pOBsible.  Itmaytaa  it  has  been),  be  used  for  any 
kind  of  scientific  study  ;   geologic:Ll  sections,  cut- 


Elite 


Sditor  thinks  it  will  be      , 

subacribets,   and  alao  "  TInw  ti    repair  a    verge 
watch." — A  Fellow  WonjULis. 

[Pleaao  aeud.-Ec.] 

[45314.]  —  EnlaTHlnr  of  Photoa.  —  Many 
thiuks  to  "Sunlight."  As  a  lantern  ia  absolutely 
necessary,  I  mutt  borrow,  bcf,  or  steal  one.  I 
propose  to  render  the  cacle  traueparent  by  steeping 
m  paiafSn-wox.  la  thia  correct?  How  tbail  i 
proceedfor  the  screen?  A  very  small  one  will  do; 
indeed  it  the  (ace  were  only  one  iQ[^hiqasrciuBte«d 
□f  about  iin.,  I  shniild  have  experienced  no  diffi- 
culty at»ll.-0.vi!  Who  Ml!lA^■a  to  do  It. 

[45344.]— EnlaTKlnKPhotOBTBpliB.— The  best 

way  tor  you  to  do  what  you  wieh  is  to  take  a 

up^alivo  from  present  vignette,  then  from  that  lake 

a  tranipareacy,  and  with  a  Janleru  enlarge  to  an 

"'^ej-pu  lite  on  ilorgau'a  jiBper.     Yrju  cun  make 


torv  it  b 


obtained  a  fao-simile  of  lines  of  foroe. 
of  things  I  Dead  not  mention  here.  1 1 
this  merely  to  remove  the  impression  so  often 
produced  by  an  ortiole  being  cheap,  and  PiprcBafd 
OS  cbeap  end  nasty :  such  articles  are  dear,  but 
when  an  article  is  cheap  and  good,  then 
it  de^rves  to  he  appiocialed,  and,  thank i 
to  the  Enqush  Ukciunio,  Le  Merveilloui  ma; 
uQw  be  found  as  a  companion  to  retideota  and 
admirers  of  our  paper  iu  India,  Japan,  Anstratia, 
Sew  Zealand,  l^aypl,  Rufsia,  OeimonT,  Italv, 
Xorth  and  South  America,  kc.  &c.  It  ii  quite  • 
treat  to  me  to  get  letters  from  the  moat  distant  an 
out-ot-the-world  sort  of  places,  Bpeaking  in  n 
mean  language  ot  Iha  great  boon  the  Enolis! 
UECIUJ.IC  is  to  those  who  are  fortunate  enough  to 
get  it,  and  bow,  in  some  places,  when  the  mail 
ariivea,  there  ia  almost  a  straggle  to  get  held  ot  the 
copy  and  devour  its  contenla.  This  i«  allogelhet 
outsjdethe  queetion.  Now,  you  can  enlarge  wit' 
any  single  lens,  trut  not  so  succeisfully  as  with 
doublet.  A  cheap  quarter- pla'e  lens,  atoppe 
down  to  lin.  iu  theceutre,  will  enlarge  bcanlifully. 
A  pair  of  4in.  coodooeerB  will  do  for  enlarging  from 
vignettes  i  but  when  the  whole  of  the  pli"-  --'-■-- 
enlarged,  then  either  liio.  or  6in.  condeni 
right  things  to  oae.  If  you  will  read  answer  4  S3**, 
you  may  then  be  able  to  make  up  an  enlarging 
iuutero  ;  if  not,  I  shall  be  very  pleased  to  give  you 
all  the  inatruction  necetaoiy  to  enable  yon  to  doso. 

—  W.  J.  LiSOiSTEB. 


Bgures  you  giTB,  we  haro  S  =  ■_.  .  _  _ 
-  I.jO.  Trantveiaely,  3  Prf  .  I.  Again 
Luting  figurea^S  =  40  X  0  X  3  '8  ^  7<'- 
thij  It  ia  maiulesl  Uiat  Uie  longiVodinol  si 


It  ia  quite  liks^T> 


doable  the  trenivers 

[lave  seen  ton  or  a  aoz«ii  iranavBrH  ivaiaa 

Bgitudinol  rentt.    Thie  may  b*  ei|ilaiiadkr 

the  fact  that  boiltr-plates  ot  iofMior  qoati^  lAa 

cnck  with  the  grain  betweeu  the  rivet Ikolaa.  aft- 

lUj  if  the  seam  la  pitohad  rathnr  close.    Oritil 

ire  likely  to  be  owing  to  inmiffioiBnt  lap  ol  [W 

-  jor  lap  transversely  ahotild not  ba lata thamll^ 

and  longitudiualiy  not  lesa  tLm  Mm- M 'Pt.  B 


-I   woiH 
— -       iBdyaMJ- 

machme  tor  at  (eaat  a  month  or  aix  w«aki.  illm 
he  eihibition  is  opened  at  the  CryrtJ  FoIaoM 
hall  have  a  much  belter  chance  of  obtafning  laaV 
isetut  dd.ta  as  to  beat  form  of  machine^  b.  _  B 
'aria  one  could  not  get  to  the  bottom  of  anTtldn£ 
nd  there  was  so  much  that  was  iinaatitfaetttj, 
ud  so  little  thoroughly  BatiafacCory,  that  it  wS 
be  impossible  for  the  coming  eKhibitioD  to  bali 
bad,  and  the  probability  ia  it  will  giro  nsa  gnrf 
deal  Jooro  information  of  valne  oa  the  pcnntsj* 
ask  for  than  has  been  obtained  from  ttis  na 
FihibitiOB.— W.  J.  LaacJiSTKB. 
[45352.]  —  Dyn&mo  -  HKCtaiaM.  —  Sissaaa^ 
aahiae  is  one  ot  the  but  foEma  of  dyu>cs; 
leannaturehaaBeveraJadvantagoi  over  thtaaM 
„Jier  makers,  as  competitive  tnola  hava  (A« 
shown.  To  give  full  particolar 
would  oocupy  more  apace  than 

ne,  besidca  nqniring  many  diogromt  lo  maoi 
r  to  an   amateur.      The    arm«tnre  ot  a  IJB 
candle-power  machine  is  wound  with  about  l,2Kft 
of  14'b  or  15's  double  cotton- eo voted  wire,  oodka 
aislance  of  about  j  ohm.     The  field  tatff* 
wound  with  four  layers  of  8"a  or  9's  wjH 
ug  a  similar  resistance  to  armature  coil*  wkA 
coupled  to  commutator,  and  ore   inolnded  i»B* 
■rcuit  with  lamp,  not    on    the    ahnnl  prindiila 
le  armature  revolves  at  from  950  to   1,000  tii« 
ito,  and  requires  from  '2i  to  3  horee-poe* 
liitor"  advertises  his  address  I  will  |iM 
n  any  details  of  construction  he  requiiea,  aid! 
>uld  fnrtber  advise  him  to  carefnlly  inspada 
Lchine  if  he  has  orpoitunity  of  doing  so.    Ill* 
.    in  the  vicinity  of  Halifai  I  ahall  b«  glad  tothaf 
him  a  2,000  candle-power   machine  of  the  akoi* 
make, — Lctiieb   Huisoh,    Oreen   Mount  BmA 
Hanson -lone.  Halifax. 

,] — Dynamo -Uaohlnes. — In  reply  M 
>r'a  "  inquiry  n  m;  dymanto,  I  can  ■) 
that  I  have  just  (iuithed  it,  and  mode  a  lew  ^ 
liminaiy  triala  with  it-  It  noonia  pretty  powwal; 
'lut  as  I  sm  going  to  teat  it  thorooghly  in  tts 
ourse  ot  the  winter,  I  shall  defer  saying  >M* 
.bout  it  till  I  know  it  better.  I  must  aay  Oall 
lid  uot  follow  tlio  advice  ot  Mr,  Kennedy  givea  > 
lis  reply  to  me,  but  worked  it  out 
iues.     My 


r  editor  onH 


W'^Q 
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knowledge  ot  Ugbt- machines  it  var 
.ited.  and  1  could  not  giva  any  advice:  batl 

yean  he  will  find  Tery  Tajow 


■arch  i'r^j/n 
for  the  last  two  yean  he  will  find  Tery  vt.  . 
iLfL'rmation,  and.  comparing  this  with  what  IM 
appeared  in  thia  jonmal,  he  onglit  to  be  able  b 
deFign  a  machine  suitable  ts  hia  porposa.    Ivaff 
much  doubt  it  he  will  get  all  the  Infoimatioa  1* 
oaka  for.  and  I  for  one  moat  certainly  aftee  wiA 
the  opinion  aereral  limes  BZpieaaed  by  "  Sigma, 
that  there  is  much  more  leoint  by  exparimeot  m 
self-thinkiug  than  when  every  rule  is  cntanddiid 
like  a   reci|ie  iu  a  cookai;.^>ook.      I   can  |iM 
"  Qniestor  "  tome  practical  binta,  which^will  nUt 
him  to  avoid  certam  miahaps  wlucb  it  is  not  luiS' 
sary  to  encounter.     They  are  ready  whensvn'  It 
will  ask  for  them.    I  am  Tciy  aon*  to  see  tlisttts 
electrical  element  is  somswbat  aubdaedin  "ons- 
Have  none  ot  our  old  Meada  aomethiDg  toa^'     • 
Am  I  the  only  one  who  tried  hia  hand  at  dyasa^^ 
building  ?    And  noticing  ths  all-abaorbingiiitea^^M 
electricity  elicits  otherwhere,  I  ahoald  like  tos^^^ 
some  of  the  space  allotted  to  tricyclea  occupied  b£v 
records  nf    the  progress    ol    electiii^al   seWWi — ^_e 
Anolo-Daie. 

[46353.]— Tricycle  Bpoka.— Then  is  not  fttf^ 
least  dillii:alty  sue);  as  you  amnme.  It  the  spifaCor 
is  a  club-ended  one,  so  that  the  headed  aid  ■«■»» 
be  passed  through  the  rim  before  heading  iqv  *i^*a 
then  tbera  ia  bat  little  difficulty.  Paw  tht  qpakfcq 
through  the  rim,  and  then  hold  it  with  a  sjBhwfa 
bolder  (which  is  simply  a  pioce  of  flat  mm  kBVtf 
round  U-shaped),  and  if  thia  be  in  tank  heU  ia_^^  . 
hand-vice,  if  you  have  the  proper  ileal  yoo  w9w 
be  able  to  hold  the  spoke  by  one  hand,  witt  Mt  i 
other  rivet  up  the  end.  A  little  caie  and  laliisnMii. 
will  do  all  the  reet.  There  u  sot  tka  lead  Btri**M 
heating  the  wire  in  a  iorgo,  aa  U  700  lata  Ml  •■ 
right  material  the  end  is  thaRmafair  aniT'-'i  ffiod 
as  to  head  np  pretty  eaaily.  Sofa  Job  wndiw  Aft 
take  me  ten  mmntes  to  do,  ao  that  tha*  gaavt  ftiaii 


,  I  will  try  and  help  joa  ^orthv.— 

[453.36.]— SiUphartMd    Comi>wiBd.— Bifcg"— 


Bio.  S,  1681. 
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f  Tntcaniuil,  If  the  qoBtiit  nm  - 
tome  iirt  tit  bit  object,  one  mioht  bt  aUa  to  help, 
but  "ralpbuiued  ootnpDund''  hudeoB  by  heat 
J __j  jjjgij  c»iioot  eully  becemelted. 


T.P. 

[43357.  ]— HarmonoKraph . — Anent "  Theoiy' 
(jnery  with  rpgaid  to  luy  harmonoBraph,  the 
principle  ii  the  sune  bb  that  of  alt  imtinnienti  of 
i^  kind,  nz.,  the  combiuatiou  of  two  rectsngnlu 
TihTatiaiii.  Mj  imtnimfat  clairaa  to  be  the  lim- 
plett  ud  nroit  compBtt  an-BngeniBiit.  Ithu  no 
slotted  weighti.  Some  m&ctUDCB  have  slotted 
vdghta  to  loud  the  penduhimt.  The  tpiral  carve 
ie  Bot  when  the  two  peodulunu  are  ol  exaotlj 
«qiul  length  ;  thatii,  ju  petfeat  uniion,  and  ituted 
ao  that  one  ia  half  an  oaciUalion  in  adTance  of  the 
othtT.  Otter  omamGutal  tpiTsI*  are  got  by  tam- 
ing  the  table  by  clockwork  or  otherwiao  ;  but  thue 
do  not  properly  belong  to  ItiD  harmi    ' 

[45359,]-TrloyoIe.— "  To  SusLionr.''-Tf  the 

SEeation  be  put  with  the  mere  idea  of  itartioga 
eoratieal  diicuuion,  I  mnit  decline  to  meddle 
with  it.  But  if  it  be  restated  in  practical  termi, 
with  actual  inataace  where  any  praotjcal  reauJt  ia 
to  ba  (ra'neili  then  it  would  haTo  my  beat  atten- 
tioa. — SuNuaBT. 

[lS363.]-8alphats  of  Ammonia— The  am- 
moiiia  in  thii  aalt  ii  ertimated  by  beatiog  in  iron 
labe  with  pure  aoda-lima '.  the  ammonia  gaa  ^iv^ti 
off  ia  conducted  into  a  eolation  of  hydTochlnhc 
acid,  and  can  be  eilber  titrated  with  atanrlard  acid 
ot  aatimated  by  forming  the  double  islt  of  am- 
maniom  and  platinum.  For  particulars  an<I 
detalla  aee  Sutton'i  "  Voluoietrio  Analyeiii," 
Thorpe'a  or  Freieniua's  "QealilaliTe  Aualjaia,"— 

L46363.]— iDBtantaneouB  Shutter.— I  should 
odiL-a  you,  most  dtcidtidly  (o  rctuni  the  abutter 
you  have  to  the  maker,  us  it  ia  fa  dtfactiiB.  Much 
depeodloniheplan  it  ii  mj^le  on.  Tlie  ooe  I  uaa 
ia  a  moditication  of  '^  Mariou^i  '*  pneumatic 
shatter,  with  a  dodge  of  my  own  tc  aet  the  ihuttar 
to  fall  in  any  rei|Uink  fraction  of  aaeconrl.  If  you 
wrote  to  Marion  and  Co.,  Sgho-aiunrPijouwould, 
ao  doubt,  hear  of  something  suitable.  <}r,  it  you 
wish  to  go  to  wotkecooomiciillT,  i  fOuU  give  you 
an  addreu  of  a.  imalltr  Lon.lt.u  firm  wbo  would 
make  it  for  yon  cheaper.  Aaylhing  I  could  do  to 
Iielp  you  in  the  matter,  I  shoi^  J  be  pleiucd  to  do. 

— SCKUOBT. 

[15363.]— In atantoD eon ■  Shutter.-^ Vou  ealc 
for  information  llmt  ia  rathei  liitHcalt  to  give.  Tbt 
nnmbai  of  fhutten  that  are  Bdverlieed  as  the  beat 
ii  ocniiderable.  A  abutter  to  work  satiaritctorily 
ihould  have  two  aptrturea  opening  and  closing 
over  the  centre  ot  the  teas ;  tbua  twu  Ehuttei»wi" 

down,  will,  it  rightly  plactd.  open  exactly  in  tbe 
iMntre  and  cloie  there.  I  am  now  fUiiahiug 
■hatter  on  tbis  principle,  which,  with  a  single 
pinion,  will  enable  anyoue  to  le^ulate  the  exposure 
to  a  fraction  of  a  aeoond.  You  will  unilcrstand 
how  lo  make  up  the  frsmeworlc  of  the  atautlei  to 
carry  the  two  moving  piecpa;  then  tbe  two  pieces 
should  be  oounacled  together,  ao  that  exactly  as 
one  moves  up  tbe  other  will  move  down,  and  foi 
morlBg  them  a.  amall  apiing  or  elaatic  will  anpwet 
wall.  I  will  aend  drawings  of  my  abutter  whan 
ready. — W.  J.  Liucasteb. 

[HiiSffij.]— Dry  Plateo.— You  abould  ikot  keep 
thepLalaa  ina  place^that  is  so  warm  ui  a  lutcheu 
mantelpiece;  better  keep  them  in  the  top  of  a 
'ipboard,  near  to  the  fireplace ;  still,  unleu  very 


hot,  the  platea  should  not  log  or  blister  :  the  latter 
may  be  acreated  by  putting  the  plates  in  a  salntion 
ilK^maiUta  before  denlopiuK-     Vou  wijl  find 


that^e  platei  will  not  blitler  atter   beins  let 


OOBht  nevFr  to 


to  be  taken  wilboi 


[4.WiS.]-aoraw-ahBft  of  Lannoh.—  Moat 
decididly  have  the  play  uf  tlio  ahaft  in  ihe  alter- 
bearing  sefu  to  at  once.  Yiu  cau't  do  any  real 
goodat  the  stnffing-boi.  iiul  your  best  way  is 
^Uwr  to  bare  the  praient  guu-metal  bush  bored 
out  a  little  larger,  and  then  rehtished  B{{un  to  fit 
the  journal  of  the  shaft,  ihis  being  a  remedy  tjiat 
ii  only  for  a  time,  as  the  grit  in  the  water  quickly 
•eti  up  wear.  Ur  to  apply  a  rcLlly  ejhctual  plau 
which  is  to  6f  a  set  of  I'enu's  woodliearings,  which 
will  Tun  for  B  very  long  time,  If  properly  put  on  in 
Iha  Brat  initaace,  and  can  always  be  renewed  at 
tho  coat  ot  a  few  abillinge.  Theee  are  nmply  aCripa 
Of  bard  wood  Carrie  din  dovetail  groovci  caiC  in  the 
Btera  tube,  cutaothata  film  of  water  revolvea  with 
ths  abaft,  lly  tUia  means  tbe  shaft  and  tbe  wood 
enrfooea  never  come  in  contact  suflicicutl;  to  wear 
for  a  long  trine.  And  tbu  bottom  segmenta  can 
alwaTB  be  renewed  in  a  few  bouta.  But  bavDlhera 
fitted  properly  if  at  all.  Butfnr  tbia  iuTcntion  the 
aoTClT'atiBaman    of    the    present  day  ,  would  be 


terrible  jobs  to  enginecn.  I  speak  from  actual 
UparieBCB  of  these  beoiiugs.— S 

[1.5371).] -Model  tooomOllTO.— It  J.  Huntley 
works  his  cylindara  with  atflam  at  the  same  prci- 
lura  a>  ii  ased  ia  real  looomotives,  he  will  get  the 
beats.  Of  murse  ho  turns  the  eihauit  iuto  tb( 
chimney.  Fill  tbe  tubes  with  rogin,  not  lead.  Foi 
long  length]  it  is  quite  at  good.— S.  H. 

[4.^370.]— Vodel  I.ooomotiTe.— To  obtain  the 
puffing  aound  in  a  model,  it  is  naoeaaary  ttuit  the 
cjlindera  should  bs  the  ordinary  alido-valve  type, 
and  well  prutacted  from  ccndoniatina.  Tho  ei- 
hauat  atfiam  mnat  be  carried  into  a  blast-pipe,  the 
nozzle  of  which  is  contracted,  the  preaaure  of 
steam  ia  boiler  wbicb  ought  to  be  mointsiued  when 
engine  ia  tunning,  and  than  tho  model  abould  have 
a  good  load  to  take  to  make  it  mart  itself.  If  Mr. 
J.  Huntley  will  give  a  descriptioD  of  hia  modela. 
with  dimBosiona,  preaaure  of  steam,  and  what '' 


I,  I  wiU 


do  in  the  way  of  hauling  and  speed, 
endeavour  to  adviiH  him  further.  I  don't  know  of 
any  other  way  for  lillinjr  braaa  tube  wiih  lead 
by  pauriitg  the  lead  in  from  tbe  ladla  into  a  amall 
tin  funnel  to  Ut  into  end  of  tube.  If  this  will  not 
answer,  and  the  bends  ars  not  very  iharp.  I  should 
make  the  parts  rad-hot  that  have  to  ba  bant,  and 
cool  Ihem  iu  water.  In  this  way  I  have  bent 
3-li;in.  tubing  to  a  spiral  of  about  lin.  diaeieter 
with  vrry  alight  eigus  of  flattening.— B.  L.  F. 

[15371.]  —  aarbonated  Soda  or  Beflned 
Alkali.— ■' F.  B.  T."  may  learn  how  to  test  theeo 
by  reading  thn  chapter  on  Alkalimetry  in  any  boot 
ou  Quantitative  Cbemicsl  Aualfsia.  Sutton'i 
■>  Volumetric  Analys  a  "—or,  better,  Tbsrpe's. 
because  of  tbs  cheapaens— will  give  all  the  infor- 
mulion  niiuired.— CaEHiSTUHA. 

[4.S37i.]— Lathe  -  En^lna.-DepEnda  on  thi 
work  you  do  and  tho  aim  turned.  A  j-hone,  il 
ot  the  high-spied  class,  would  ba  ample— that  in,  i] 
calculated  ou  any  rule  for  manual  power.— Suh- 

[l.'i.lTS.] — Non-aotlnio  Lomp. — N-b  pa^  Si'S, 

acription  of  an  eSlitient  lautem  that  you  can  make 
for  a  tew  pence.  Tbs  chief  thing  ia  to  aee  that  the 
rabj  glara  is  the  right  kind,  n-id  does  not  allow  the 
light  ia  fog  the  plates.— Sumiji 

[4o373.]—Non- actinia  Lamps. — Buy  a  cigar 
box,  cut  a  hole  iu  tbe  bottom  of  it,  say,  -tin.  h 
■*la.,  Ihon  put  it  on  enil,  and  over  tho  Ion 
'aperture  put  a  piece  of  dark  mby  glass  t 
cover  at  lesft  |id.  all  round  speitnre;  the 
buy  a  penny  candle-holder  from  an  ironnionge 
and  fasten  it  to  bottom  of  box  inaide  lo  hold  a  wa 
candle;  next  mike  half  a  dozen  [in.  to  gin.  boh 
in  the  bottom  ot  door  (formerljr  M),  and  put 
piece  of  thJD  tin  blackened,  slanting  over  the  holoa 
ao  that  plenty  ot  air  can  go  in  to  tamp,  and  no 
light  come  out,  next  cut  a  Uin.  bole  in  top  of 
lamp,  nud  inside  bend  apiece  of  tin,  -.—i-,  some- 
thiag  hkc  oue  of  the  bracketa  incloaiog  number  of 
iguery,  with  a  flange  on  each  side  to  bo  acrewec' 
iuaida  top  of  lamp,  and  to  be  at  least  :<in.  sqaare ; 
blank  this  bottom  and  top,  then  screw  it  iu  box, 
and  you  will  hare  an  eaodlent  lamp  quite  light- 
tight  and  well  ventilated.  You  can  make  a  similai 
lamp  iu  tin,  but  it  would  bo  more  dilHoult  to  maki 
than  the  cigar- box  lamp. — Vf.  J.  LAvn&STBB. 

[J5374.]— Cryatala  Air  Mlcroacope.—It  all 
depends  u'^Q  the  cr^atala  jou  wiah  to  monnt.  Yon 
abould  begin  with  sunpte  aubstancea,  and  then  go 
ou  to  compounds  containing  aaliclne,  &c.  To 
begin  with,  make  a  saturated  aolution  uf  a  salt,  for 
instance,  chlorate  of  potash,  than  mark  tho  cent 
ot  a  3in.  by  lin.  slide  with  a  amall  spot  of  ink  < 
the  under  surface  ;  now  take  a  drop  of  the  aolution 
on  tbe  end  of  a  glua  rod.  and  allow  it  to  fall  on  to 
the  top  ot  3in.  by  tin.  glass  :  then  put  it  earefully 
away  out  of  dust  to  crystalliae.  You  should  do 
three  or  four  of  each  sort,  then  you  can  pick  out 
the  beat  of  thom  to  fiuiah  ;  having  obtained  a  good 
specimen,  put  the  slide  on  to  a  turntable,  and 
pat  on  it  a  ring  ot  aiphalte  or  marine  glue,  and 
put  glass  on  to  this  ;  allow  to  dry,  and  flnish  to 
please  your  own  taste.  There  are  loti  of  magni- 
ficent crystals  which  can  be  mounted  with  ease, 
but  nothing  but  experionce  will  teach  you  how  to 
get  best  posaible  reiulta.— \V.  J.  LixciSTKB. 

[t.5S7J.] — HtloroBcoploal. — A  reply  lo  port  of 
this  query  will  be  foUMci  among  the  articlea  under 
Ihe  heading  ot  "French  I'ocket  Alieroi " 


[t.i37G.]— "  Singer's  "  Sa  wtngr- machine. — 
Not  much  the  matter  with  your  machine  :  probably 
wanta  cleaning.  A  tow  weeks  ago  I  had  •everai 
machines  of  dtiferent  makers  brought  me,  sulfering, 
but  in  a  worse  form,  from  the  same  complaint  ai 
"Tom  Taylor's."  I  took  fbem  to  piecea,  w«ll 
cleaned  tbem,  put  them  tngother,  and  scot  them 


['16378,]— Fret- aaw.— A  simple  plan  ot  adding 
a  iret-saw  to  Islhe,  and  sondry  other  acoesaaiiea, 
appears  on  p.  113,  No.  831 — last  volume,  that  is. — 
T,  P. 

[l-'j'J78.]—F^ot-Baw.— The  Britannia  Company, 
of  Colidieatei,  mako  a  frat-arm  to  fit  any  lathe,  and 
if  you  send  stamp  to  thom  they  WJU  toiwocd  eu- 
graviag.- G.  T.B. 

[4.1382.1  ~  Cotton  BeltinK.  —  When  once 
thorniighiy  stretohed,  it  answers  very  well.  If  the 
right  kind  be  used,  it  is  as  goodaud  economical  ai 
■tated.  I  much  pref>*r  it  to  the  rubber  or  leather 
belt,  aa  it  holds  ts  the  pulleys  splendidly.— Sua - 

[453S2.]— Cotton  Bolting.— I  have  charge  of 
works  whore  wa  use  about  twenty  American  cotton . 
belts,  from  lOin.  down  to  2in.  wido.  They  wear 
very  well,  and,  we  think,  are  more  economical  than 
leather  ;  but  it  will  not  do  to  have  them  endless, 
aa  tbey  atretcb  and  require  to  be  tightened  up  a 
number  of  times.  Thry  should  be  kept  free  from 
moisture  or  damp.  For  this  reason!  would  not 
recommend  them  for  for  steam-thrashing  purposes, 
aa  in  such  work  Ibey  would  bo  much  exposed  to 
the  weather,  which  wonid  causa  them  to  ooatroct 
and  expand,  and  give  you  extra  trouble  to  kaep 
them  iu  good  workuig  order. — Hrro. 

[4.^383.]— Chiucb'B  SUde-Talva— I  regret  I 
sm  unable  to  atford  Mr.  Scutt  the  information  bo 
doiiras.  or  I  would  with  pleasure  do  so.  J  presnma' 
that  it  is  a  similar  valve  to  the  Webbdnnlar  valve, 
tried  some  years  since  as  a  balanced  valve,  and  - 
which  is  fairly  sacoesaful.— Sxisuom;. 

[45185.]-Prevontl0n  orailp  In  BoIU.-ThB 
usual  way  Is  to  toko  a  place  of  leather  about  the 
aune  tbtAneas  as  the  belt,  uud  s>y  half  the  width, 
and  bevel  off  the  edgea  well  on  the  ontaide.  Then, 
drill  faolea  through  rim  ofpulUy  and  rivet  leather 
on  with  copper  rivets.  You  would  get  tbe  aame 
affect  if  the  pulley  wero  turned  to  a  proper  shape 
inatoad  of  being  Hat. — Lanoii  Oii>~ia  Yincit. 

[133SC.]— Iismonade  Bottlea.- The  best  ia  - 
that  known  aa  Codd'a,  wliioh  conlaina  a  simple 
glass  nuuble.  It  waa  fl'at  illustrated  in  this 
paper  several  years  ago.— F.  S.  U. 

[4.5388.  J— Tinned  Iron.— Thn  aheeta  of  iron  are 
scoured  witli  sand,  piokled  iu  acid,  dipped  in  oil, 
and  then  plunged  into  a  bath  of  melted  tin.  Aa 
Ihey  ar«  token  out  thp)'  are  wiped  with  a  wisp  of 
groeay  tow.  There  are  one  or  two  minor  details  ; 
Imt  I  do  not  suppose  tha  ''Inquirer"  wishes  to 
know  them.  If  so,  they  ore  given  in  moat  cyclo- 
picilios,  or  auch  a  woik  oa  '•  Uro's  Dictionary." 
— Nra,  Don. 

[4  r,38.t,]— Tinned  Iron.- Y'ou  should  eot  per - 
mitainn  to  go  over  n  liowoika.  and  aee  Uie  pro- 
cesses caiTiad  on  in  tinning  an  iron  plate.  Vou 
would  find  that  the  various  qualities  of  iron  to  be 
tinned  had  to  undergo  a  cleaning,  often  beiog  im- 
mersed in  a  dilute  solution  ot  eulphurio  acid,  then 
packed  and  heated,  mid  aubjected  to  other  pro- 
cesses for  getting  a  chemically  clean  surface ;  then 
tbe  platea  are  placed  in  a  frame,  and  the  frame  is 
lowered  into  a  bath  ot  melted  tin.  and  left  in  for 
from  Ii  tninufea  upward",  according  to  the  kind  of 
plate  wanted  ;  sometimes  they  remain  in  tho  bath 
for  an' hour;  thoj  are  then  drawn  cut  alowly, 
lly  by  boya  pulling  a  rope  over  a  pnllay,  and 


II  be  boya  everywhere,  and  aome  of  these 
few  second) 


hey  let  them 


I  once 


boys  pnll  foi 

mode  a  train  of  wheels,  with  a  fly  to  bring  the  plates 
out  steadily,  hut  the  workmen  could  not  get  paid 
for  the  lad  when  they  had  tha  clockwork,  ao  hy 
dropping  piecoa  of  iron  between  the  wheels,  and 
knocking  a  tooth  out  of  a  cog,  aii4  each  like,  they 
soon  spoiled  tbe  movempnts. — W.  J.  LaxcaSteb. 

[45301.]— Boiler  CompoalUoa.— Whynot  pre- 
cipitate the  carbonate  of  lima  before  pumDlug  the 
toed  into  the  boiler.  U  cun  be  dona  by  adding 
cream  lime  to  thecold  water,  or  hy  simply  heating 
iaa  feed-water  beHter.  whuoce  the  deposit  could  be 
easily  removed. —£s8<tB. 

[15391.] — BoUar  Compoattlon. — I  don't  like 
soda  ted  in  at  random.  I  should  prefer  to  ose 
either'-Taylir's"  or  "Bailey's"  (oi  Mancbaator) 


intion  being  better  than  cure,  ooald 
you  noc  use  a  linic-cab^ber  and  heater  in  one,  and 
ao  prevent  the  lime  getting  iuto  tha  boiler  at  all  I' — 

SUSUOIIT- 

[4  ,i301.]— Boiler  CompoalttoD. — I  wastronbled 
juit  Ihe  eama  ai  you  aro,  and  tried  siida  and  fre- 
quent blowing  out,  butwitbout  much  effect,  eioept 
having  a  lot  more  troublo  with  the  braes  boiler 
fittinin,  I  am  now  u^ing  a  flaid  which  tffectually 
scale  forming,  and,  cnntr.iry  to  the  usual 
ler  compositions,  I  have  not  found  any 
BiRu  oi  mjury  toany  part  of  tho  hoiliira.  The  onst 
is  'inly  about lOd, per  week  for  a  boilerlSft.  by  7ft. 
As  it  would  be  gratuitoiialy  ad  verliaing  the  makers, 

I   nrill  limiL  on,,  ttiolr  i-ipn,i1«i- if    you   WlU  ^ttt'^WH. 


faction. 


prevents  ai 
Itinda  of  bf 


aidress  in  tha  "SsIa  C<ji'&tm 


SNOUSH  KBOHANIO  AM)  WOEID  0 J  BCHgNOB ;  Mo.  8>1. 


Pho.  a,  IWl. 


e5S93.]— aiindliLK-lii  Oocka,— Tha  belt  plan 
grind  them  in  viih  aluip  mL-auid  uid  irfttcr, 
knd  ia  expedited  b;  the  judieioiiB  un  cd  k  Sne  Sis 
ODtbe  promincat  pirti  and  tiiiK*  that  form.  Do 
not  in  any  mbo  lue  emeij.— SrauOBT. 

[4J39I] -Electric  WBtar-BaBlit.-If  the bsND 
ba  a  copper  oas,  lU  most  axhibiton  uH,  carry  ana 
wire  from  tba  coil  to  a  bEnding-scien'  on  the  basin 
and  hand  the  other  one  to  (he  penon  who  is  to  take 
QDt  tbp  eoin—that  it.  it  the;  can.  If  Ihe  baaio  ha 
of  eanbenware  or  glue,  then  enrr;  the  one  nire  to 
a  piece  of  chain,  ouo  end  uf  which  ihould  be  pUced 
in  Ihe  water  in  the  basin  vhilat  the  other  haudle  is 
held  b;  thepenon  who  "  fishes  "  for  the  coin.  In 
dthci  case  Ibe  moment  contact  ii  made  by  dippinR 
(ha  band  the  explorer  gets  the  shock.  &  little  salt 
■hunld  be  added  to  the  water. —-SryuGiir. 

[4.5?t)l.]  —  Eleotrto  Water- Basin.  —  Cie  a 
metal  bailn  -ziuc  is  best,  and  haio  a  wjie  soldered 

coil,  and  let  the  ptrion  hold  the  handle  from  other 
side  of  coil ;  tbea  put  water  into  basis,  and  coin, 
•nd  if  the  cnrient  ia  ilrang,  no  one  will  get  the 
ooinoul — W.  J.  Li^'CisTEB. 

[43395.]  —  Qaus  IiutAntAneona  Water  - 
Eeater.— The  length  of  pipe  will  regulate  the 
qnanlit;  of  water  heated.  If  jon  want  onlj 
a  unall  eontinaous  supply,  a  few  soils  of  iin,  pipe 
will  BJiawei ;  but  if  ;on  want  a  large  supply 
then  a  number  uf  coils  will  be  requisite.  I  have 
ssTeral  times  thought  that  a  series  of  coils,  forming 
a  ipiial  orer  an  ordinary  Boneen  burner  con- 
nected to  a  hslf-inch  gaa  supply,  would  be  Teiy 
effectaal  in  producing  wartn  water  quickly.  1 
)  the  bottom  coil  only  a  little  l:irger 


cIoH  the  top  in,  then  the  bottom  of  the  tube 
should  be  led  right  through  the  frame  and  out  to 
tap.  Ad  apparatoi  of  this  kind  could  be  simply 
made,  and  would  iroik  well. — W.  J.  Lakusteb. 

[1 3 39G.J— Capacity  of  Tank,— Asiuming  that 
your  tuik  is  part  of  a  true  cone,  then  you  can 
easily  get  at  its  cubical  capacity.  Thus  if  10ft. 
diameter  attbe  bottom,  and  9ft.  at  the  top,  thii 
would  be  equivalent  to  !ift.  6in.  all  the  way  ;  then 
Mt.tiin.  by  9[t.  Gin.  by  '7851,  and  multiplied  by 
height  will  give  yoa  contents  equal  to  700  il  cufai 
leet.~  W.  J.  LiSCiffTEK. 

[45396.]- CapBoity  of  Tank.— This  is  a  f rui 
tnm  of  a  cone,  for  which  the  formula  ia  :  Vol.  i= 
i  (Ai  +  VaTa;  +  *>)  *■  Where  A,  and  A,  are 
areaa  of  two  ends,  and  A  ia  diilanca  bet°fe"n  thp' 
nerefore,  cap.  of  tank  =  ^  (78-5  +  V  TB-o  X  fj, 
+  635)  10  =  1042     3  =  544  cub.  ft.-R.  M.  A. 

[<a396.1— Oapaolt7  of  Tank.— lOft.  diam. 
base   Elft.  at  top ;  take  mean  diom.  as  S[t.  Gin.     ' 
obtain  the  capacity  of  a  cylinder  multiply  the  ai 
at  base  by  height  of  cyUuder ;  to  obtain  area 
base  multiply  squars  of  diam.  by  0  7856  thus: 
9-5    X   9'5   X    0  735G   =  70  90  diam.   x    diam. 
07850  =  area.    Multiply  by  height,  that  ia  101 
ud  yoa  haie  708   cubic    feet ;   multiply  by  0  23 
and  youhaTB  4.417  gallons.     Or  the  following  is  a 
rough  and  simple  method  of  obtaining  the  capacity 
of  cylinder  : — Multiply  tha  square  o(  tha  diam.  " 
feet  by  4  0,  and  you  ha*e  the  number  of  galtc 
ptr  font  section  thun  :-9ft.  6in.  x  9lt.  Gin.  x  ■ 
=  443  gallons  per  foot  sootion,  multiply  by  10  yon 
have  4,4'JO  gallons. — Chexietuha. 

14.>o97.]—  Presaure  of  Sea  -  Watar.  - 
weight  of  a  cubic  foot  of  sea  water  being  G4lt).,  you 
have  only  to  multiply  that  hy  the  depth  of  water, 
and  the  product  would  be  the  weight  per  iquaro 

foot.  —  SUTTUOHT. 

r.  —  Tha 


a  circle ;  the  next  circle  ahowB  that  these 
degrees  correspond  with  the  days  of  the  moutha. 
Thu^  ■■  Beginner  "  looka  for  the  "  First  Point  of 
Aries,"  and  finds  it  in  the  month  of  March  ;  to  for 
every  day  named  in  any  problem.  Take,  say,  to- 
day, 23th  Nov. ;  Bud  thia  on  the  wooden  boriion, 

-dtha  degree  of  the  sign  which  corresponds  with 
Then,  look  upon  the  globe  itaolf,  on  the  oelintic 
-„cla,  for  that  degree  of  that  sign  (it  ia  south  of 
tha  Equator),  bring  this  degree  under  the  brass 
meridian.  The"iadex"ia  at  the  North  Pole  of 
the  globe,— H.  O'B. 

[45404.]— Tamiah.— It  was  mentioned  ia  thii 
japer  a  few  weeks  ago  that  the  addition  of  a  little 
>ichromate  of  potaab  to  the  Indian  ink  prevents 
running  ^ter  the  drawing  hoe  been  exposed  to  the 
junlight.  Otue  U  rendered  insoluble  by  the  same 
■alt  when  anbmillod  to  light.— Nun.  Boa. 

[45*04.]— Vamlah.— To"SuKMairt"  and  Others.  1 
~1  should  not  hara  tried  the  plan  yon  did.  After 
the  drawing  is  made  and  coloured,  I  ahonld  have 
boated  the  back  only  on  a  weak  solution  of  white 
ahellaa  and  aptrit.  This  would  hare  penetrated 
for  enough  to  bold  the  Dolour.  When  again  quite 
d^  you  conld  apply  any  ordinary  paper-varnish 
without  fear,  so  long  as  you  were  reaaonably  care- 
ful.-StrauonT. 

407.1  —  ZtBlaoq.nerlng'    Teleacope.  —  My 
candid  advice  to  you  ia  not  to  attempt  the  job.     If 
I  do.  and  as  you  say  that  you  know   nothing 

ut  lacquering,  you  will  simply  make  a  botch  ol 

it.  1  tear  you  do  not  Bee  that  hnt  the  old  lacquer 
most  be  thoroughly  cleaned  off,  then  the  matal care- 
fully got  up  bright  again  (in  the  lathe  I  prefer), 
and  then  relacquored.  You  will  find  the  taat 
opeiation  not  so  eaey  aa  it  seems.  And  it  will  cost 
you  far  more  in  lime  and  trnuble,  with  an  uuaatJs- 
tactory  result  at  the  end,  than  to  aend  to  a  work- 
ing optician  in  the  first  place.  Lacquering  ia  a 
branch  that  requires  very  considerable  practice  and 
■kill,  and  is  only  learned  by  everyday  use. — Sus- 


[454 1 S  ]- Cement  for  Bicycle  Tlrea.— Hsvl 
Ilk  some  ul  your  ourreipondeuU  il  tbev  knowwbeiha 
tmoUiir's  cenieat  if  msdc  nuw  1  And.  1?  ther  have  tnd 
El    1  have  tried  two  or  tbreo  mskora.buiBndUieTd* 


le  tires.    There  wsl  a 


__         _  .  wAi  a  waist  mtdtv 

I  twUeTe.-McC.  T. 
[46410.1— Pitting     np      Irtithe.  —  WonU     lae 

begin  to  to.  up  a  lithe  T  'Wbut  patlera,  beadstukh 
&c.  I  It  must  be  Sin.  or  Oln.  «ntre,  and  of  miftaBr 
rtructJoo  that  badc.fesr  and  ovvrhMul'motion.  sod  ill 
other  modem  imfTaTemeotA,  can   bo   boilt   iota  a.— 


WiUaoyone  eire  me  tall  paruoulats  how  t^goJ 
getUns  the  alaas  and  lead  (ehet^lastl  loi  ataintd. 
window!  uud  blinds  I  And,  hew  tn  soUer  and 
them  tugutlur  I      Wbat  tools  ore   required  I  —  bup 

[4M18.]-SmBll    Medical    OoU.-To    Ha.   Lu- 

inac-Altbuogh  Dui  the  queilit  at  So,  itfie,  I  iheuld 
ke  Ur.  L.  to  say  what  is  Ihe  aimplcat  and  bait  eu- 
taot.brcsker  he  reconuaend*  (or  the  small  ccsls.ssl 
'  aVD  llnirhed  it  u  far  as  he  mentiona  In  U*  RplTW 
Hud  \'t."  snd  thaU  be  glad  to  go  oa  further  .'— IjH- 

[4G4i9.]'To  Produce  Smoka  ftnd  Boot.-I 
rant  Id  bam  kjEuf  dr^  granulated  matoiaL  and  obtala 
emacbauukear>uDtBiipaa(iblefrDmlt,«tdi<hiaaIlat 
:ct  by  mcEini  uf  BttHm  in  u  fine.  How  monlil  the  a^m  sv 
Btott  be  oonstmctcd  1  Should  It  be  cloaed  or  Dprn  t 
utd,  should  the  malerlo]  tx  spresd  over  a  larse  surraM  t 
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QUEBIES. 


of  a  colomn  of  water  of  that  depth,  and  having  i 

base  eqoal  to  a  unit  of  area  +1' 

atmosphere.    Taking   1   aq.  ft. 

pressure  =  50   x  1000    Iti  x  l-mi  +  I4'731b.  = 

EO  X  1025    16  +  2121-I-21b.  =  5324'241b.    S.B.— 

1-025  is  the  density  of  sea-water.— R.  M.  A. 


0  the  weight  of  a  column  of  watar,  wbos" 


a  depth  ol  oOft. 

iiigh  anJ  1ft.  aqusrertbat  is  the  weight  of  50  cubic 
feet  of  water.  Cubic  foot  of  water  equals  62'3lb. 
50  X  G2'3  =  3,11.51b.  =  the  preeiure  of  pure  water 
oa  una  iqnare  toot  of  surface  at  a  depth  of  50ft.  I 
do  not  rem>:mber  Ibe  exact  density  of  seawatsr,  bot 
suppose  it  to  be  103;  then  a  gaUon  would  weigh 
10  31b.,  and  a  cubic  foot  would  weigh  61'llb.,  thus 
tbic  oolumn  -it  seawater,  supposing  the  density  to 
ba  103,  would  weigh  50  cubic  loot  x  Ml  o 
3,2Wlb.— CHimffTii.''i. 

[IjlOCiJ—CalaatlalOlobs.- The  flat  trameof 
wbod  which  sarrounda  the  globe,  called  the 
borizon,  is  divldad  into  a  number  of  drclea  ;  these 
fk&irU*  depress  of  tbeslgnsof  Zodiac,  3 (T*  each. 


[4Ur«.;— Easel.— Will  tome  lind  coirosp^odsni 

[45109.]- Platon    Lubricant.  -  Hm  any   ot 

su,  t  hope  they  will  gire  their  eipcritnee  uf  it.  d 
olher  lubiisim  (<.r  eylinden.  Also,  wlinl  they  ui 
«ujdDiirimloetli-whecl>,  ■ndobligal— J.  C. 

[tsilo.J-Focua  at  Spectacle  Leasea-— To  Ua. 
method  uf  Unding  Ihe  Exact  focui  of^ifiuand  n^niii 


ne.— O. 


ul    Qua 


14H«).  I -Electric  Bell.— I  have  sot  a  bell  laay 


wlKo  the  tink  Is  full  or  tm/cf. 
anaageiaenis  -"' " 


_..     2fl(t.    Wb.l     

reiiolreT    WUL  it  requite  tao  nim  )      I  niopoae  tskof 
wire  BDder  (jurdcn  wiU,  ju  ihe  tsnk  is  tevd  with  gnnou 


11S129.]— Clook-CUantur- To 

ij,»,"  oa  "  SiLcosu.'  PmtTioiL  W.i._, 
leeu  tiyin^  my  hind  at  clock-cleaninff,  but  do  not  frt  la 
o  my  l^ini.  Two  tliirty-houm  du«  -  docks  ihil  I 
leaned  go  uiL  liffht^  bat  do  not  sbrlke  right  ;  they  cvfr 
nenee  to  itrike,  but  do  luA  strike  the  Aambar  out.  b 
me  tbe  chain  Blips  and  diolia  in  the  ahtihVr',  ilieboial 
)Bing  worn  well  thst  pieventa  it  BirildBv  riihl.  AM, 
A  ciBht-dsy  can^ilock  1  have  cleaned  Koea  i^  light  M 


■'  Sunlight,"  gin  "1 


"'ouldi?'" 


ould  "Buulight"  advi: 


Ivuituac  n  ould  be 
iraemauoflJrti- 
e  a  Min.  wheel  W 


1.]— BendloB  0< 


Bending  Over  1 

mr  the  wVi.  «1  tin 


Edfcea  of  '. 


lai 


<  drv  pint 


[4S11  J.  1  -  PhotOBraphy.— Can 
be  made  inUj  Unt^^m    inLnipiucn 

nluic  acid.  WiQ,.DintuD,*  cKpliindelu^  J  .llsci.  i-xpla.ii 
how  to  use  sviDg-bdkck  c;uaera  and  lisiof  froiirE.-FjiiAii- 
PaoTO. 

[46113.]— To  onage  of  Taoht.— Will  someofyoui 
launch  I  She  Is  SiKc  long.  ifi.  bnun.  and  4lt.  divp  ;  nij 
apowerful  whale  toat.-Tt.3i. 

[«IH.]-aialnt    HeddlcB.-For  my   oira   use  I 

that  skin  on  the  dcddlesthml  have  lem  on  thusemidi 
byotofewionalmikcm-lhcM  are  hird  andglo^y-Bni 
must,  1  am  sure,  be  ei'ier  on  the  yam  thin  luchul 
make.  1  used  boiled  hniecd  [.il  ajid  beeiw^x.  Cuuld 
soy  of  my  fellow  -  readers  help  me   to  a  better  I  - 


[45134.1  -  Fro  bl  em. —I  dioiild  be  slad  oraso^itiaa 
totliefullowing  Kemmgly-aimple  problem  ( 1  have  gn» 
it  te  hslf  a  dozen  men,  and  have  received  lix  diaenfll 
rcplieel:  — A.  purthanes  a  LeOH.  Ut    whicB    he  juj" 

the  end  o(  the  Ursi  len  yean  be  agrees  to  kU  ttie  Isut  U 
B.  ut  n  pcuputtiunsl  price  to  whit  he  paid.    What  n  tM 


.  fuUowin^  cjon^ 

.  know  at  each  week-«nd  the  nuajlA 

ot  icro]utii.iu  uu  engine  hss  made  during  ihe  nA 
ThiiIwuiI(ob,.'lakt^rrum  (he  line-ibaf t  ai  ib<  o:tB 
end  uf  tlic  mill  to  where  the  engine  ■lands-,  iind.  (M> 
to  be  dune  by  mcuu  uf  elcctiielcy.  Would  the  aiul  fraa 
ulf  a  gm-Toetcr  K- of  any  serrice,  or  iLe  iniide  wipikscH 
cl'Kk  ;  H-oitcver,  by  girina  me  tl>o  best  mijni  W 
which  the  auove  can  Lc  done,  you  will  greatly  oMige  -B- 

(451^.]— Slow  and  aolok^Bpeed  QoTarcora 

twiit  a  slow-speed  and  n.  qalek-npcoded  betwilivcgtn* 
nor.  I  hsTC  scca  sevenl  engines  at  milli  and  wjrkib^ 
and,  aim,  ai  AgtieidtarHl  ibaws,  iLnd.  if  therullp-irer' 
tteam  ia  put  on.  and  no  weight  to  drive  (only  ihitbfV 

auta'7  all  lb 
,  ,, , , L  aidioitT  W»a 

Al«,  another  case  ot  a  qniek-siKeacd  s^t'' 

the  whole  ol  tJic  msctuoerv  ij  stopped  tbiooiEhama 

mill.    If  this  ti  convot.  wh--  ■'■■  •" 1  »i..._ . 

and  aiUhci  to  knock  off  a! 


lay.  irhy  do  they  iotrodnoe  that  con&plicatii 
catchee.  and  leren  f— A  Lsiain, 

L«1W.]- Fobs  11a.— Will  "T.G.P."  kindlytinsi 
thenaowaof  Iheimall  encrlnltntoaBdin  the  gsAld  ' 
hate  round  a  gojd  many  single  plates  of  Ote  stalk,  liut 


Dm.  a,  IMl. 


ENGLIBH  mOHAHIO  AND  WOULD  OTaOaMCB!  Mo.  871 


iBdi  In  dlBaBtar,  villi  BtiuuiHrait, 

liaia*.    TTbat  m  tke  tnuill  tsbei,  of  k  whlcfai^frnnr 

took  lika  tiM  oil  txwblt  oun  of  tho  Tttodo  Danfis :  Uiai 

Ions  1  "T  tiuile.    Vlut  ii  the  nuno  ot  Iha  ipinl  ■hall 
oboat  40  inoh  loD^,  KHnetliiiig  like  the  TurrilitAi  ccMt&tiu 
found  In  tlia  dalk,  oolr  oiootlim  nod  witl) 
■pinli  T— JoBH  HiLi. 


-  ^nra  Aooamulaitor-  ■ 


dlitiut 

I  diiiDM   ba 
amj 


L0U8.1 

Fonie  ueiunolntoc  u  deHrhwd  br  him  .      . 

Uchiomato  battoir  with  two  cwboni,  tucli  41a.  bf  fin. 
udODAiineof  nmaanfA.b*BtR>Df  oioogh  toohAtgeit 
W  wAi  hoK  mas*  (<  iDch  MttnlM  would  be  ntcenanr 

,._  .^.  ™.__  ^_.^ ,„„y  chMsed  wlUi  oleo 

"■  —  UghtoMof  aw»o"i 


t    And,  for  huB  Ic 


WbM  Uo  7*an  bottnr  ' 

WalYi  v«>aldltb«  itroBS  ac 

{46419.1— O«olosy. -TV)  "T.  Q.  F."— I  Bhouia  be 
lauAobBgad  If  "T.  d,  F.,"  or  ooma  othtr  icokflist, 
WMld  kiudlf  aanar  mf  qnoiiv.  If  prndbla.     Intbe 


a  lug*  quai><itT< 

mrmt  —  (w-u  .mwh    «u>    ui    BiBlllil    Bla*  ;    the)- 

■xcwdiafflr haid to bnak.  8iB:rroiDap«ataai»lant. 
ThiD  oackad  in  half,  th*T  haTO  Uh  aneanuM  of  DHtal 
btlwmtadlaniatallr,  and  mall  Tonu  ladlating  liom 
OwaanbatattiidbcBBtananof  tha  Mmei  th^lainr 
paitofaaatamada  of  That  looki  lik*  hatdarwl  bloa 
■aalt  dn.   b  ooa  of  tlum  I  fooad 

inaa  and  nd  nutallla  lajitala. __ 

•WroIItM  I    Bontitf  thtm  ban  wblUah-^nr  itnaka  In- 

— JoHi  HaLi,  Uncuoaki. 

[tEua.]-I)rlTliii-OIo<>k    for    41n.    "Ooeke' 
jE^UfttOrlu. — I  Intend  to  malca  a  olodk -^ '->'•' ■*■'" 
iEk  aul  mnld  be  obUfftd  ts  sar  of  tou 
nadon,  thiongh  tout  Talncd  journal,  foe  , 
01  dcarinc  of  a  pvaa  tola  of  wheel-plnloni. 
Bad  an  ptttindan,  to  ba  driTon  with  a  wdsh' 
I  baTi^aan  a  labtartbn  to  the    "  £,  it?' 
titlnnhut,  nd  taw  It  bonnd  Id  raailTialuii 

mmallra  llbniTi  and,  io  f ar  aa  I  bar* , 

tfeaetaaBatbeaanr  dnwliw  or  dneilptlon  of  ■  nallj 
^rfnl  miiJiaakil  drtrlns-eloiia  been  ^Tsn  br  rour  eorre- 
Una,  awe  ^aa  been  a  deal  aaid  and  *iin«] 


tba  ordiuary  rat 
If  Out  •>*  oopioUta,  of  what  su  ther  ba ! 


SMtarada^ 


..(tiolci  I  mean  an  aalian,  Tanea.  cnpa,  «c..  wlilcli,  when 
llrrttoported.loi*  lika  an*ra»ed  gold  olabrlghtnch 
Y^inrant.  B  li  ilatad  tbat  tha  natlrea  oleiui  Uuuo 
thing*  wtthlamonjoioa,  bat,  if  id,  thsTniiut  apply  llio 
~>0M  niHiial  iwr.    Fedupa  tha  eSecti  of  |tu  in  the 

Amu  BioMt. 

[lMtO.]-Int«nalt7  ColL-To  Mi,  I,*sc*«ter.-I 
..lado  a  ceil  from  Siec**  book.  Seel,  lOiio.  Ion* ; 
prfmaiT,  about  lllb,  No.  IS  ;  aecooditr,  ah  'Ut  10m.  N'o. 
■-'  —  >  lilUc  itonlsr;  ooadeaw.  rfi  ibccU  5  by  S;  and 
gat  a  nod  tat  |ln.  ipaik.  I  think,  with  what 
■y  Tire  1  have  on.  It  would  du  wiEh  oouidermblr 
_-_._eBnidary  wircBDdprodncoabettnapark.  Would 
you  pleaao  Inatruot  me  f  How  much  more  wi.ulil  I"  do 
iilth  1  and,  what  snubv,  SB  or  M  I    And,  ifaould  I  hare 

„ . , Km,  how  (hould  tha  brail  tar- 

ndnal  be  BaxA  to  th*  oanon  I  I  mad*  tomo  with  lead 
tJipa  and  f  aataned  tha  biamM  tlunoo,  but,  after  boing  in 

" —  -white  lubalanoB  anoaied  between  the 

and  atoppodeontaH-    Wonlditdoifa 

halB  waa  drilled  Into  too  carbun  and  a  eoppor  wire 
futsBtd  In  with  lead  t  AIb>,  how  ihould  the  Icnninali 
ba  tutened  on  the  oarbona  in  maklnff  a  blcktomuta  bat- 

[4HU.]— CB«tliiK  Plrwheels  with  WrouBlit- 
iloa.  Ainu-— Would  ■■  Wurklnjf  Tom,"  "  Oaklind," 
arnma  othei  of  oar  pracHcal  rtadert,  klodlyglTa  me 
ibdn  eipofvKa  ai  to  caaCiaK  abore  t  Uy  difflenltr  li 
i4i  gat  a  thoranghly  aonnd  uitinK  at  tha  juuetlas  ot 
tha  wrought  and  aait  Irooi.  1  hare  tried  filing  the 
wionght-lnin  bright,  and  alio  duilklisg  It,  Mfoie 
I'Uttng.  and  baTe  tut  thsm  with  hot  Iron,  and  with 
uetal  Jmt  hot  enough  to  run  thim.  hat  ha«e  nerer 
,(Ot  a  eaiting  to  plaaae  nyaeU.  X  hare  ezpsrienDtd 
rlLe  iame  diflUndty  ^bnt  not  to  ao  giB^t  an  ttitentj  m 
caating  plpea  and  oiing  ptpa  nalla  lor  aupywtjng  eoraa.  — 


Band,  ahail  be  glad  of  any  aabtcilber 


t   I  teUivt 
*  nut  Umb  (0  go  lor  iit«  u  tan  minuiaa     i  am 
up,  Knne^Frenah  modola  foi  a  baiaar,  and  find 

who  will  beip  ii»r-J.'H.~i7Nor 
"  darken tvi 

..  thioogh  the  & __._ 

r  of  teeth  uf  the  whesli  and  pintoaa   of   tha 

r  Iteged  R  aTily  eacapcment  regulatur  deanlbtd  in 
lume  XXXI,  I  Bhali  be  gUQ  to  ece  yoor  moat 
naiting  paperi  on  a  chlou  oluek  coming  forth.— A 

laoatohouo    Tnbtui.— The  caoutchouc 


[Kaa.)-Cu 
taUngwUehl' 


(tHU.]— FonndiT     Drying  - 
B)uin  a  atOTS    built    for     dryuig 


oyUndora, 


[461M.}-Stkiiiliig    Salmon    71iea.~I  h 


aa  tho  dlnolloDi  are  to  oi 
IO  lour  qnaita  of  water  I  Alao,  will  the  dvebemon 
.;SeMiTe  and  laatlnK  if  some  alom  la  put  in  tlic  water ' 
i>r,  will  tUt  do  Larm  1     I  require  the  dye  la  alaii 


„  javenl  of  ua  if  you  wpuld 
—__  _  ■_  ».  i«.e  and  wire  foi  makiog  theao. 
oarttOM  ar*  tmtoaatly  iaked,and  It  would  br 
■dtortetann.  Vagneta  t>  lift  liom  101b.  up 
,  I  bm  [  aa  not  aaktnr  too  much,  and,  wbpn 
■adwfraiinotiued,  woofd  it  be  better,  it  alter 
rnat  I*  wound,  to  ilaep  it  in  pamffin,  at  ataep 
yaraa  It  la  WDond  t — 
ntuutcrnf     I^Dgthof  poloa,  or  No.  of 

I™«"«      length  of  iW  be-        wlnaod 
""  ""■  Ion  bout.  quantilv. 


[UUa.l-Bluslnr  Watoh-SoiBwa  — Will  "  Fel- 
tow  WoikDMB  "  Uudb  Lufoim  me  how  Co  finiah  watch- 
aeiewa  from  the  roui^  f— W.  Mooaa. 

[«Ua3.}~Dimial«hlilK  Strength  of  Halr- 
Bprlaca.- Will  "F^dlow  Workman"  kindly  intoim 
ma  hvw  to  dimlnidi  iltength  of  hair^prlngi  by  I4ia  oae  oi 
■dd  I— W.  Xooaa. 

LltMM.J-Vmmlahliia  Ink  —I  hare  been  tAld  thai 
■D  amMna  aDlatun  of  iodide  ot  atanh  fonna  an  inW 
wU£  fade*  away  in  a  tew  weeka.  How  ii  the  aoloUoM 
prapaaod  I  I  cannot  pomade  my  Iodide  ul  atuch  that  it 
ongBt  to  dlaaolre  in  water.— Guttoit. 

[46U&]— Japan  fbr  Iron. -How  la  the  blac'^ 
touoar  arlapwi  on  the  porpet-head  and  other  parta  of  :i 
lataw  nrodiiDcd  t  It  the  gooda  han  to  be  Ured,  ii  theii- 
taf  tiik  <rt  wuplog  or  twiiting  the  maodril-haad  I~ 


I J  -Bopalriaff , -     

doating-caid  pbicket-oumpaaa  which  baa  lately  loot  Iti 
BCDiitiTeneia,  owing,  apparently,  tu  the  auapending  point 
Having  ben  miB  blnntta.  The  glaaa  la  tiicd  by  bumiih- 
—  thebnuaedgea  ot  the  oaaa  o»erlt.  WU I  kir.  Lan- 
ier, or  aome  other  leadar  who  ia  "  up  "  lo  theu 
Ken,  toll  me  how  to  take  the  glias  out,  ahaipon  tb< 
point,  and  replacs  the  glaaa  !  I  have  anulber  jub  whieb 
reqainaaonuhnmiihingin- via.,  one  o(  thslanwiott 
oooket  telBKBpe.  I  an  aware  that  it  would  probabli 
-  ■  —  —  •-■ve  thtae  thlnge  dooe  bya  prol     '-- 

. ..-li.  If  poiaible,  10  acquir-  ■■—  "— 

lelt.-aLiTTOi. 
[4HU.]— Kloroicopo  KSirla-IiaJitara.— I    Bni] 

' Lvenient  to  exhibit  pbyaiDlc^calal^dstoadaeu 

by  altuaioK  each  in  (nm  to  look  throagh  thi 

uidahall  be  glad  to  hear  trvm  any  of  on: 

leadeia  it  it  ia  pusaible  to  get  a  lofflclFatly-pjwerfuj 
limp,  ellber  ot  ail  ur  ot  common  gai.  to  project  an  imag^ 

mlcrjsoope  i»  out  ol  the  queatiun   (or  auch  -   ---' 
ouipoBCi  but  aa,  I  think,  fc 

protably.  an  oil  lamp  would  kucceed. 


[U1SS.1— Xeal  EloTators.— I  (ball  be  obligod  1 
_. i_.i..  _n.i— ^j..  _v,  ^1  toll  mc  the  bert  I 

■  ^ald  be  driven  t 


u  in  Um  milling  tnde  n 

~im  (peed  In   ie.1    — 

ra  or  horiiontal  c 


mtfr „  , 

WaOWr'  F- 1  I,  hkfl 
hutibifoce  koing  to 
gather,  I  ahall  be  elui 
practical  utility.— £. 
rtfUB.}^BerlLner'«  Viol  I 

adTucatad;  but  I  am  "  fogfry  ''  uboi 
the  brfln.  Will  "Eaw"  eay 
la  Ow  £agnun  bt  ahowvd  laat 
•——■■-a  to  be  placed  I    If  i-  -'^- 


a(  putting  a  battery  to' 
if  5u  above  would  be  or 

-I  read  with  Intfffe^t 

iting   Berllner'a 

■If  c;  of  tho  alto    ..._ 


that  would  bi< 


n  Infurm  mg 

— ea  ot  Indian 

J  han  ixcwne  tamfalud  t   Tkv 


lofly  ia  n 


If  liTjortht. 


1  the  aiutiaoe  of  Mr.  I 
comapijadent,in  inigeatiag  the  : 


t>le,  it  1 


C«Hi.i-a 

gnndmotbar  aa  a  girl.    Ii  wi 


rotht 


faoa,  there  la  hndly  a  pitce  t 
luetaly,  very  llUlc  abiolutely 


■ould  be  bettri 


'  face  ot  poiotLOKp  P^<^ 
(lueoatothla,auakDll 
te  good  defecta.  Ia  tbid 
11  bo  highly  appreclaiei 
j.-Oaa  Wuo  nuB  tu 


oiS'"/or^ 


omaly  1 -PivoTf H."'  '*'^' 


ty  go«B  to  eitaer  of  Uia 
,  and,  by  touching  aide  ot 
What  u>  the  cauae  and 


itna.— The 
gnAmphi 

„ „ the  air  of  toe  toom.    Is 

ErviOBB  to  oual.gai  I-Paai-Laxaii  Um. 
[4MM..1-]Eodal  Steamboat -I  hart  a  amaU  boat 
_t-8in-  long,  SJm-  beam,  and  f^in.  deep;  englaa,  ■ 
veHiul  ahde-valva  oyllndar,  Jin,  bort,  l^ln.  atnka. 
Uould  any  bcother-Rader  kindly  give  me  the  bIsb  and 

_v f.boiltr  to  drive  i-,I    Aaketeh  wouU  gnatly 

'Tocirn  Axk-nca. 
WU5.1— Brfoaa  .from  Bunr-lSIlla  -Aa,  traa 
In  >mt,  we  dmve  madi  ueefiJ  Infocmation  through 

. T   .v_,.  .«..  ..,   ^        through  their 

^f  the  refu.c^ttaah" 

lugar-milU,  aa  I  night  be  able  ta 

[4Hfi6.]— CoAdonsar.— One  of  ra^  auginea    fhorl- 


upen  a  trade  with  Ihia  article  1  I  belini 
puannakara.  It  any  idea  eould  ba  glTa 
nine  per  t-ja  at  Liverpool  or  London, 


^Ing  (01 

Aturtin*  it  again,  1  dnd  1  Joat  j 
■     Ihad  ""-      '  —  "- 


{u  HBMu  uj  uuuumuH  aboMm,  and  I  cannot  atop  any 
length  of  time,  ai  my  other  engine  haa  broken  dowa- 
[Juuld  any  ot  our  nadus  aailM.  and   obllgat  — Ooa- 

ffiU7-1~IBja0to^.  —  My  injesbn  taili  to  Work 
a  it  i*  put  fuu  oa ;  then  It  take*  the  aleam  on  t 
lit  b.iiler  too  fait.  Huw  can  I  mgulits  it  to  fe>d 
hIowbt  I  It  bu  got  no  name  on  It ;  it  looka  hke  OlSkid'a. 
-C. 

I— Ftunpa,- Ihava  a  pair  ot  plnnger-pampa 


drlvea  by  qiur  gouing  w 

eachatroke  of  pump,  they  „ —  - ,,  — - 

round  the  buildlog.  There  waa  no  noiae  for 
liter  the  pumpe  were  died  I  harg  tried  t 
^ — ^  L..- *^rt_5  *_  J- —     ^ — IS  TauDBLa. 


,  but  failed  to  < 

B-l-Wlrroi 

Uowlngl-I  . 
itiek.  and.  for  a  lew  i 
a  large  mirror,    l^tien 


find  the 


[4MM-1— lHrror--Can  anyone  oxplain  andiemady 
the  foUowlngl-I  aUowed  a  candle  to  diopoutafthe 
«adlegtick.  and.  for  a  (ew  mtaulea.  it  lay  aninat  the 
■     ■  '  —--   remond,  it  waa  Been  that 

in  the  Bhape  of  the  candla- 
Ame.  wDum   tB.nnac   no  removed.     I'he  ailva  la  not 
ijuied,  aa  tha  mark  can  be  bs'q  reflected  bthind,    It 
,^  rough  to  the  flager,— Jonn  T.  LiwaBKCji. 
[Wieo.]  —  SpaacQB.— WoDld   Dr.  Edmuade  kindly 


m  f  eaule  >utFer, 

and  indigoitjon,  wi 


ul    i 


itS.]~WatL:h-C1eanlnK.— ^  wiih  to  i 
?,om  -Altojoe,"'--  "  '     "-"—  '""' 


alUghl  ti  

photography  to  takvportraltBby  on  dry-platea  ?    Ihai 
cried  a  while  fiia  ooswoaid  ot  Ditn  3u  parti,  aalphar  ii 

ovenowaiing.  I  ma*  aay  that  I  ani  Vny  handy  at  meta! 
work,  and  have  a  lathe  and  all  the  toola  i  tuifrefoTV, 
ahould  be  glad  ot  u  hint  aa  to  bowleould  «in.,tiui.-t  a 
apparatua  giving  a  powvrtul  actinic  light.  WoulJ  ta 
magnaalum  ribbon?  do  '  or,  a  lamp  conatructcd  to  bur 
the  white  fltB  in  I  or,  would  it  be  buit  to  have  tt 
electric  light  T  II  bo,  nhat  battciiea  would  be  tt 
chcapot  to  uao  Z  And,  how  many  celJa  !  AUo,  the  ah 
of  Iham  T  I  have  heaid  that  the  cariwn  battery  ii  tl , 
tfroBgeat  and  chcBpeit,  aa  Qrare'l  an  cipnuiTiilukBev 


[«MU— To  Kr.  _I..anoaat ai 

alkdainc      ' 
in.  lung  1 


■moll  coila.    Fliaao . 
AvM-D. 
[«Met  l-BtlfriAthe -My 

It  la  a  tin.  centre  bar-lathe,  4tt 
wirhatmVBnmit-mandTil,  aol  1 
Will  aome  kind  reader  of  "our 
it  work  mure  euily  •  Would  at 
If  BO,  what  weight  ihonld  it  be 
[<Ua3.]— Eleotrlo  Light 
electric  light  -  —.-'-.-.—  '"-  ..«■ 
udamt^iul 


-Many  thank*  for 
LV  qaerlra.  The  bo- 
tboBite  ttuogh  abont 

In  the  bottom  wm 

,nd  altuitad  gn  a  liUle  ledge 

laid  lobe  cbaigtd 

lour  "UaiHc"  otlla,  which  I 

medical  galvaniam  In  work  two 


light ! 


Bmpl..yi 


bed,  made 
nu,  a  four  ai 
in"  tell  me  li 
flvwhoel  men 
1-A.  K.  J. 


Fiachioef  And,ifnu 


risi06,]--DonblB  Btar«.-Jo  Mr.  Croialpy'e  work 
opua  the  Double  citar>,  there  ii  a  plat*  BhoiilDg  the 
lemaAablemotionaofthe  anupouenti  of  ^  Cancri.  Ihe 
lydoidiil  path  ot  C  in  obvinuBly  that  which  it  would 
ileacribe  were  it,  wiUi  a  non-Iurainom  comnaaion  m- 
volviiig  round  thair  common  contrD  ot  gravity  la  a  peiiod 
of  «lxt«eD  ycarf.  No  auch  auggeglioa,  however,  la  madr 
and  I  ahould  be  gtad  it  any  of  your  ,    .      ..- 

would  BtiCo  what  oh^d^mnk  ■A>»« 
«.lhem  \   tt<ii»ci«i>^  ^'bft  ■iwcT' 


I*.!  ■^»  ■»  «a-ViJ»*^ 


ENOUBH  MKCHANIO  AMD  WOHU)  OF  BOmwa:  H>.  BTl. 


iHi'rtt,"  I. 


HMtM-Bollnr  Pr<—uto-    Will  "r 
HuBruliUNinKmnwiinnilrvi.  kiiHllr  t*llini 
jwl  mff  wnrklnir  inr^wn-i  ol  m  l>iil#  mm.  iimi-,  li 
ilUmi'lvr,  iili.  t*'^  futi-nl,  r  think],  mm  livrlrd  ■ 


vtrt,  iili.  |ilii>   full' 
t^>  hrnii^iiirTinl  ■'t 


orUii.-VnF  tbuki  to 


luToBI 


uuToBpMr.-w.  V 


Prund  tar  II14  Lm^cs  nirtiblu 


III  I^induti  Cbi 

a.Htu.'W>h 
ban  takEn  in  torrBrdiair  the  (BSr.  We  u*  •onr 
thut  it  ifl  uaHUJtahlv  larpabLcAtiui.  The  mona  pUfea 
lif  TOOT  opTKrqtrQt  Ttre  fxtreiDElr  vt-dk.uid  tbe^vu 
hi  ftitentiietr  ia  but  a  Tariatlm  vhLeh  oftm  eTolm 
truin  Di'ire  cLkiont*  pankca. 
.  F.~WiU  Tou  ti&dljr  fot«ud.7init  piTMUt  (ddroi .' 


floiM  fiir  Uik  dfputmsBt  n 


rSOBLBVDCC'XVIII.— Br  J.  I'lii 


CmuCI    SOLLTIOH    I 


■  7U  bj  W.  J.Ji 


7  V.  J.Jsbb  (samsptioi 
f  faitUenl,  S.L.  |a  opi'.B 


Mr.  PUaek'*  el«uit 
J.  W.  r.  (twD(^the< 
1*  W.J.  ■■ 
lliiwk,  < 


i-tp«tlcii1v  club.    It  M 


cu  b*  hid.  VI  bdUrt,  of  nampua  lav 
vTiutaiia,Li^Hrie.hiil.E.C.  It  i»abu— 
ud  Shepud,  Amb.  1Ui«.)-C.  B.  Cnor 
*iU  ft^iafinutiiB  oa  the  ■nbiect  Is  s* 
▼nlama:  bat  nlet  KpMlaUr  tn  pp.  m. 
XXVUI.  t!M  Bin  the  IndHB  bi  Vob.  Xl 
Thfe  J  roqaiie  DflCluH  av«  thiB  ttf«v  biaU  ' 
(wondlr.l-H.  HUT  TioHu.  ISMlhaln 
'-r  with  Vol.  XI\-.    " —  •■- 


AK8WEB6  TO  CORSESP0VBEVT8. 

*.*  Aa  armtHalvlleiii •inuU  h  atir'tft  u  tht  tnraa 
f  Vk  ExaLiiia  Hkeuic,  11,   Tiriiay-i-ilmi,    Cnat 


litM  to  mtrim,  laA  m«a  ■■■■■l«|  eaoHi  pat  tb« 
BBiBbBMWiUiBthatftln  aftliaqaalwta  «Ucb  the 
ntn.  j.  Mtt«h««»lia«a«  fair  Idwrttaf  lettaw. 


IB  «-«Bri(*  uM.    Ib^  bcndi  dj  Bot  boi*.   (fa*  ■  Ikn)>- 

1^  •pvUi  parti  uadenaith  a^ouoatol  ■flM**' 

itHBi  port!  eoola  tbi  aetal  at  traiT  aikaaat,  lat  ^b- 
vanaoIlT  helpa  t*  nradcaw  tiM  lin  ri*m.)-^A  to- 
rdaia.  (Get  the  rnlw  vT  tha  Apolbawli^  aadMr. 
We  thooU  ihlok  not :  but  U  fan  bad  pawed  Om  U- 

Tiimd,  ihc  eeitiilulH  wonld,  dovbtiew.  b«  auiiytod.) 
^Uhmiol.  IPronn  Ka.  tM  oT  tba  Jmnal  A  Om 
L.fUJ,f.  aod  Ur.  E.  J.  HiUi'a  '■  D*alnKUi«  U^ 

oianlt  tte  -  (iai  Uaswir  u  tk  Idbacataar,''  p^ 
liahcd  br  JIiMi^i,  Buekii^hata^nt.  Bvaod-J- 
PiiTiioi  BTCDiiirT.  IThiea  ai  four  Inaliea.  hatBmb 
dnndi  oa  tba  atatc  al  tba  alwnaplMta  m 
« ,.._.     ..  _    — --^.^  j^  Haa 


. . , ataUalHa.*.    »« 

■aaea  dantad  to  letlaia,  qualeai  and  fepbaa  ia  Baaat  lar 
a* ininl focd,  aad  Uta  BoUalr  ta  oaaupf  It  with  qiMa- 


.  a.  Uutt.  -  F,  W.  Hmoldi  and  Cu— W.  H.  Saiith 
and  Boo.-W.  Culemu— II.  Hull.-n.  (t.  Gheamaa. 
—E.  A.  lituo.— W.  J.  Bndihiw.-Ch.  Bcaaun.— U. 
K.  Jonea  — Wcftioghoun  Brake  Co.-  Htiatbtaf.— B. 
<Jnugh.— Bwlgv. — TtirtCupt^.-  -Clutah. — I).  II.  ti. — Tbc 
Villue  rbitvaoiiher.— 1'.  T.  !>.— Vonog  Tiunei.— 
Edin  •utgh.— W.  H.  H. -Afiiuaui,— W.  J.  C.— A.— 
W.  IT.—L.  H.  S.-Capu.— FaeJe&-FlUar— Yoamite. 
-Her.  J.  Boaa.— A  SLeeiaBiiilBr.— GUCUn.-aemiaiiC 
Eharpp. -Tau  t)ifiiiia.~W.U.  DorooL-A  Thiaa  YaaiV 

Knhu-rilurr.  — r     H.    H  ._(«iin  ina. -.AjwtqBUlt,  -  J .    C,  L. 
ai<lKUt.-WBhfll<. 

-J>oler.-C.  W,  Oif- 


mdraetnisa  Iher  h 

^^"b^lji^il^  ^mx  wUib  tba  laad'to'bl^BTS 

K'  ieri.)—S.  J.  (It  tb«  aacntaiT  la  oot  JuMtted  k  m 
inn,  ToaBUUtappaattalbedmManofllMUrftr.B* 
oiubc eattalolr to  uallB wma  ill  nil  till  liliiifMl) 
— C.  K.  inr  a  little  mahiaf  aoda  Ib  tba  ■■MJ— 
S.  LR.    (If  Ton  Dwao  DopjtDB-fDka.  a  Iittlr*  ■OfVj^ 

^°le?£^  beat.     Diaaoln  in  oU^^ftttevftt 
iTBtar.     Zht*  miut  be  iBfartoi  inka  oc  piKdiai  BMt. 

"  1 1  iriiiiiiiftiiiliiiiilii  III fthimirtlm  iiiilaMilw 

TaD.)-W.  U.  a     (On  p-lumnot  oslr  nhmdrn 


iaan^isita. 
:-%.  E.K. 


a.a.    (On_p.lW>aD0t 
■a  VBBted,  bat  pn  tha 


— O.  W.  L.— M«t«r.-1 


We  Till,  it  posibie,  Had  ipacf  1< 
IThe  major  portinn  oI  yonr  Icttc 
ol  ToUn'ii  1-10,  alcalation  gtn 


aliDintaiT  wgik  00  deeM>-ttMallBigf ,  YoB  will  U 
Bueb  IntcnutiaB  in  tba  laat  (•■  maabui  Mill 
4Wn  )-X.  Y.  E.  (Pntablr JBptltr,  tkoMbftnivw 
Man.i-F.  Yai-vfoc.     (To "-"-  -  — "- 

Dbjii:t-gla9a  afttmda ;  bi 

tiuu  bare  been  fnllr  aaaWKva  manr  mn^  ■.  rw^ 
cure  "PiutiCElPhotiiguphr"  from  ITO,  Stnod,  W.C. 
1.  It  entlielT  depend!  on  the  qualili.  Cenjolt  tb* 
ritalu^ea  of  tbedeulen.    «.  It  ii  B«Haaiy  tob^one 

ur  )-VlM'iiiiliPo«iia.''lire'danatkiuw^u^iaA 
pjijwr.  It  vt  dilUcuIb  to  rttoaaunend  liaoko  vithont 
knuirinn  tbo  objiMst  ot  llie  would-be  atudmti  but  raa 
mariir.^lKb1rte>dPinf.BBieiaaall(irDuMi  "Expltf- 
mental  Chcmlstrr,"  publidbed  b^  Liivinuit,]"^^* 
ZosBKVBACB.  (YOU  Eirvd  not  baTa  uid  f Du  afv  "vdle 
a  briiinncr."    Frorure  aome  elemeBUrr  wjik  sb  Wat- 


4M,  B3B,  IMk.  en.  Vol.  ZXVIII, 


tbt  bask  loDi 
•  properly-oi 
you  aa  not  ut 

Wk  leu. I' 


(You 


Suf  lin 


<«».■     SSii 


raided).  B.L..1 


a  It  W.  J.  Jubl),  B.L..1I. 
pleanipir,  but  bo  tfnat  didiuultT  ' 

«DdW.  W.  i  to  714  by  W.J.Jal 

W.  W.,  nnd  J.  W.  1".  1  to  tl5  by  IV.  J.  Jolb. 
Fbinck,  W.  W.,  and  J.  W,  F.  j  to  J0»  by  -Ti 

•■T«."~In  itrablivi  71S  the  tcplr  la  1.  a  toKt«k 
1.  Ktttkni'.  InptubUin  Its  tiLidcdvlvnd*him<eIl 
agaiDttl.  UtuUSbyl.  UtoUS. 

<i.  F.  [gtroud}.— The  matter  hai  been  attended  to. 

A,  B.  iSlofklon-oD-TiH).  ^IViriilMi 
Jtbhleiu  713  liiusot  be  •oliedby 


liug-  ill  n..«»id 


ftjiDdi,  only  the  author  can  extiliuii.)—Yoi^jiuE«,.. — ^. 
(Toe  pluturi  ihould  atrlainlr  bL'  amnlnmated.  Ulcan 
uiihatuutr  ijlution  of  Kda  and  a  bmah.  Btaadfn 
auluUon  of  aalptwiic  aeid  (i  to  10)  until  the  nao  la 
Ttcamualy  attisaed,  then  tniBBfor  to  a  Iny,  and  poni 
memaj  orar  theo,  nbbiBg  it  on  with  a  W19  of 
tow.  lice  tlst  you  ret  pnn  memirr-  T%ere  ii  so 
w.irk  Df  the  kiBd,  but  ^u  Duit  icody  ■  ^ood  t« thank, 
and  then  nad  Fobtam^i  ''EUctric  I^rUtuiv.' 
liahed   by  Bpoo.]  —  A    Ptii— -     " 

thamuirtily  and  lathir  thmly. ^ 

^wid  then  •hDabl  not  be  any  buitv.)— W.  Cumw. 
(We  bdievelime  poliib  ii  the  brat.  A  iiieoe  of  ali^ 
Hlakod  lifted  throufh  flne  niulm,  but  it  will  need 
plFUl]-  of  elbow-greaM.  JewFJU.n'  ruuge  would  be 
quicker,  Hiid  it  would  >ili.u  wfar  the  platiuR  oif  rapidly.) 

mellinK  ahullu  lu  a  btliiht  euprCi  pun.  Vanioe  turpes- 
peninu:  ii  Ihi-n  added,  and  a'lerwu^*  tha  snlDuiicB 
maltcr-ciiiBab^r  f  IT  nsl,  ivury  black  foibUck.  When 
tiuruughlymixL-d  the  pan  i>  itinnred  tiom  tha  heat, 
and  ■■  the  wax  cwU  It  incut  out  in  pi«ea  and  rullnlon 
a  warm  uartile  alab  with  a  pditbcd  block  of  wood,  01 
k  la  pound  into  unuldadinetly  itiala'm  uS  the  Hre. 


. Full  ii 

iir  battejiw  in  m&ny  back  DUmben.     I^ee  pp.  O, 

--   d  pp.  11%  sn.  wh  «». 

.    .11,     Fiir  telaphoBetaBd 

, ._j    ladliaa  ot  tha  Uit  faor 

volumea.  You  will  And  pkntr  to  duMHC  f  nm  )- 
r  ot  J.w,  C,  (Itfxplainailaelt.lt  yon  nad  lliii  imiwIim 
bat  It  Ii  tor  diawioK  gaa  01  liquida  onl  ot  B  inaal  fef  tb* 
bat  •' aacUon "  or Tacnum unnad  bf  tfaa  Jat  of  -*—- -| 
[Of  Olxtt,!!!.  (There  1»  nothioemwh  to  expUla.  Ibt 
the  two  tuba  an  imply  a  alldlw  fit  and  tba  otte'  It 
Jit       apraadto  a  eapfim  afthe  top,  which  la  fltted  «llb 


...ht'of  Uay.  aBi_  __ , .. 

Kolbinr  to  do  with  Diuidical  tartinlf.  bl 
pnTvia  wai  eanoniaed.     Tbera  ia  a  rfuul  bi 


■  attaidied  tn  the  CDnBCatinJr..Tod  ol 


il.XXIL;andp.lH.Val.XXni.  IWai 

■BAr«tar>.|— C.S.  U.    (BpeeiHoBliim  oTCn 
DivanoBp.lW,  Vol.  XXII.    Itlaki 


Force 


,  and  jii-htA  ii 


.hbalmi 


jHiuberofi 

No.  401.    There  an  pruptnUi.rin  f<ir  m-uly  all  kind* 
aBdauloan,    Itia"oato(  piinl."  howinr.)— Edliie. 

la^  BH  ba  (milled  by  incif.uiiii;'  lli»  prop-ntion  of 


orcrralal 

-  la  known  an  Ihi 

la  not  know  other,  bit  aB 
iF[i>iF>>iv«iucAru.i~  luiiui,  ^TiUA.  (lYe  illuab^id 
the  lorapaf*  on  p.  471.  Vol.  XXIT. ;  bat  If  IJip  papva 
faaTe  appeared  in  the  Jotimat  you  namo.  mito  to  tko 
■rcrvta^af  tfaelu>.titDliun,  WbitebBtl.  S  W.)~W.  O. 
Toieui.  (Ym;  atleMtUwaaaaiontbortwohBdi.)- 
J,  Hoion.  iWv  CBomn  cngrtTe  culna  ■.  -F.  H^ator. 
(dopb  (luei-Uimi'  niurt  be  aaiicd  nt  Mr,  Etboi  printtlT. 
ori'lic  tlLTuu^h  tbcm-^iuiiiof  the  "  Addnsa  CuluBUi.  ) 
— Kmn'iiaa,  (We  haw  bmc  ami  dawrib.d  tba  fim- 
nwinir  Ta<«Tad  to.  bwt  yin  wmild.  in  anr  opIntoB,  do 
tu  better  to  (tettiie  "Otto.-l-J.  K*wiiall.  iYm: 
there  ii  unai>uciat>iin  which  devot'Bltaell  to  thepnit- 
ablebutuiitmTCiaditabl.'Warhof  -"  ii  liin  iiiMtn 
In  inch  ciaei-aoyrrti  hud  bMtar  be  canfoLr— W.  A. 
(ThenjinnoolherrbaBF.' bat  anoivraUon.  DoantrlA 
the  HTing  ber  life  by  rrriiurae  t>  quaoki,  wbo  wfll  onlf 
iiaply  your  puokei  witbont  dolBH  ynir  wife  the 
bljAtcKK'Kid.i-T.  W-.  M,  (FuUln^rB^tlQaaanant 
with  thi'uppiiatu'riinim-.  and  you  cannot  bay  loy- 
(hine  »impl«  01  more  eniy  to  m«o««e.:~A.  BanT. 
( We  nuticed  the  chart  lannthi  aiaiR,  and  It  haa  ban  ^ 
feniatdatlBtemlatins.' 1b  oar  pafln— liat  week,  hr 
InitBaca.)— FinToKoa.    [Wo  bctbye   atJobBBrowK- 
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taft*!,  M,  etnud,  LoDdmi,  W.r. 


JonrqQcVimuidnJttni  ta,  S,  The  tction  li  nuehuii- 
ol.  a.  BiaulpbidD  of  eubon.  T.  rtanus  nnly  w  3.  H, 
r^Mttog  ddIt,  «4  hubnMirHi  fnnn  &  ftood  vorkmin. 
B.flaaiBdleeitabiuknili,)-AnKvaiiini»Di->PLna. 
(Wb  bmta  rabjectcd  tha  imwll  cuIm  of  atone  wnt  tn 
WUiiafr  hiBt  for  tmnlr  laJnatn,  uid  n  cntninlr  doea 
M*  mdl.  B,  bswem',  tb«  nafnlal  don  not  mell  in 
lvv*r  qtunljtiia,  &  ninRn  tika  an  ordinaiT  blaet- 
fanue  woBld  do ;  but  imlHi  (Then  tiivd  tod  moDlded 
Ma  Btodocn  US  of  doan  Vxtare  thus  ttaa  uutU 
Hmpbnt.  wcqncMimi  Ui>4r  miUblKtr  for  bnlldini:;' 

ffirplMS•.)— Okiitii*  Foo.  (WfrlonotlhinkToawnaldbi! 
nfard  wlib.  buldonot  Uke  our  opinion  u  vnrtb  sb  7- 
tUns-  Much  mow  aweh  and  svrfuL  bought  tlian 
«ian  dlapn*^  to  (In  to  Ihn  antlFr  ui>  MMHirrto 
•nlTaKtBiclUiUDIiliuiin.)-Ij>i<».  |Wi-donatniKlap- 
itand  jon  atill.  Tbo  (rwi''  would  hBTena  "Funli" 
••(■Taatlvdnii^tal,Ihalunia«mi  omgvud.  If 
*a  bit  to  gran)  jonr  moaDinf ,  irtiliili  li  miMduwl]' 
pn>bKbla.  *ilta  and  fxpUln  )— J.  A.  WainHT.  [On 
npUsa  3Sm,  (a  n.  «n  and  4!T,  Vol.  XXVTI.)^ 
Htud.  (Tha  iBlaatdlainiiaion  about  Frcomxaurr.  witb 


.    INop 


BnbaibnitT.  bur  ehcaper  of  ItEr.  Lannialiv  vbat  wonl 
MbT  tiilt  TDnr  porpoM.)— H,  IE.  [A  tiKt  tv.  Ib  >1 
pmUbUHT.l-HaiTnaaror.  [Wadn  nnlUiiak  ««■■ 
Inllon  would  protrct  Tou ;  faulwf  nniiut  aarivrUiinl] 

> ■-"  n«  whit  the  artJpIo  H.    IT^IminJi 

irda  a  pntmt— roata,  i 

wU  gii*  Toa'pn>l«aan  for  ux 
Uma  Tou  could  ivoic  aid  Imm  a 
run.  lYuur  iit<irT  would  furnish  all  tha  ■ 
■  aaniational  uirel,  and  no  Uw^ur  onotd 
wJtlumt  nionte  Inquiry  ii.(i>  tha  tai'ta. 
nallr  proTo  what  >oii  a»y,  Iha  pnFchun 
■Mr  wOl  bars  to  Tfatora  it.  and  will,  in  tiL 
nnady  aninic  the  npnji-iitKtina  of  ; 
aolidtori^ut  how  HIHm  n(  thf  wUciton 
allDwrd  tha  alletial  penunsUnn  and  koil- 


VOTICS  TO  SUBBCKIBEKS. 


TESU8  OF  SUBBCBIFTIOH. 


Adlunaavapap^pMt.kub  ■ 

:El?i?"°"""' 


I  tr.llad  Klandoai  bj  ui 
inHJKalte  .1  tkirataal 
',  tM.  Ckwnil-Airt,  nua- 


;  tr  n»i>  <nia  ti>  ratiuuiit  0*0 


Throat  IrrltatlOA.— BanouB  and  dnDcaa,  tialc- 

Uuv  triBpCuiu  in  Ipp?!  airrTlm  Jiilulni.  OliciFlci.  in 
a— MJMlIt  coDRtilmBi,  bcuic  la  r»jilalt]r  to  Ut  jclaadtftt 
|tei^niIk>T  m  u^ud  bj  tki  jm  ot  iiirtlBjrWnD.i 
^SjSsn*  aid  Co.,  UniiKilalb^  i**i>UW,  hti^M.-  X 
liWil  ■■  J I  il     ••  0«»(iH>.~n  Hiy.pcrura.  lauiwt  Tt  to 

«aa( ■■•  n«>.— !■■>*  ulikru^OiMnn  HauB. bK-t 
•uiUi  tkn(3u  u  tM  MuMfitf  THna)  iM  Bat  Ealr^ 


OEASaSS  70K  ASTEKTISDia. 

rnal  run  AilTwtltaBnti  nn  abiUlui  Ibr  Iki  Ult  (D  wo: 

timuiliM  p«  Uaa.    Ium(nph  AdintlHimti  Oh  HkUl 

•iMuFlnHbUlEui    1 


Tv^tT-ftnr  wbrda 


BHdi  Ou  BblUlairIt 


■■  la  tki  fiillswli«  rr 


BoUowa.y'a  Ofntmi 


OUIl  BXCEAJGB  COLUlUr. 

na  abrfi  At  bdtaif f  JTaMcH  !•  M.  yir  ttaJIM  U  w 


Biorete,  Ma.    Eichan^  toythini  ufJul,    Saw  . 

uAwt.— 3t>ftl]l,lAP«l«.aiu?ituil. 

Parrot  Cass.  i"w.    ^Vhat  oKem  cuh  or  eidunge  I 

All  aniti  nf  Inatntmsiita  and  Appantna  nchangol 
"BuB-llah  Mectiaalo."  ~60  ts  dnte.loiiT  indina 
KlorosaopSibrSin  th  md  D-ak,  1i>t  priof  CTS,  for 
Wliit  alTerd  ^*^^  or  cirhuiff*,  for  it  H[x[aiuiT  boxca 
PrKinaDO  to  !!Ki  mrly  nnnibsn  at  "  Bnsllah  Ue- 
FhwIUn,  Aatrononllcal  01)]  eot-OIaaa,  coat  £.'i; 


ItaKio  Iiantcm  ana  Slidea,  i 
Uloroacope  Objaatlvs.  new,  wii 


mu 


SolOptlcoili  co'it  f  fl  ^  r  Birqa  ID  vxchmiH  for 
WuBtrd.  braM,  or  hrMa-miimlod  Parpot'a  Cara. 
Bleotrlcal  Apparatui,  Sea.,  einn  InciehuiitstoT 
Wanted,  any  I'roa^or'i  AatTonomlcal  Woika. 
PunahlnB  Baar,  tiiai  Itt.  03.,  wefght  Stlb..  with 
Ka^o  Lantern,  3i  cDodnmr,  *ortli  CI  t».,  tor 


Splendid  modol  of  witar-tubs  Steam  Boiler,  cobt 
KItsroaoope  [Spowfrl;  will  exchaago  for  Oold 
"BolantlSo  American  "  and  '■  SnpplaBunt," N 
Wanted,  lO-cell  Bduoi  BatteiTi  quart  alia.  In  oaae, 

Ophlalalda,  tirelTekiya,on«btDfceD.  What  offiia! 
Bnns«iireUa,26  quart  u»,  lOnewilneafordillo, 

Owd  1-pUte  Walnut-wwd  Camera,  two  dark  slldi'i', 
SeoloST — lahootdbe  flad  to  mcluusge  Palmuoic 


Gnbb'a  Vlawliaaa,  3in.  dlaneta 
1,SMWtiIppl&?  Topa,  *d.  per  n 

I-attae   rOoDtlnnu  Amat-nr'n),  ra] 


THE  SIZFSHirT  SALE  COLITMN, 


Tor  Sale, 

KlHMail  Wires;  allk,  oottoa 
"Tha  Nlfht-Ilcht  Clook. 
Photosraphlo  Apparatus.  Cheap 


AatronamloalTaleaoapea.-TIuiODiiiplataliqiu* 


Prat  Bawa, ».  M.  por  groaL-  Li  Ricna,  Bmithfor.!- 
Pratwork  Saatma  lor  new  m<niitnroi  and  Illin- 
Harmonlum.  C.'i :  7  itopi,  w-Uant  ca-e,  fall  mm- 
Iiantern  Fhotographa,  ln,ixn,  with  naliui, 
Lantam   Photographs    tor    Hit*.      Utt   and 


Complat]  Llmallvht  Apparatus,  oqnal  to  ^t 
Obromatropa.  with  5  detiirni  and  Bldotmpt,  gim- 

Iranmoiigarr-    Oloota.    Tfm^piaoaa,  jBwrilerr, 

HarmoniTimt,  aseand-bud  ;  rdtumed  from  hira. 

Flaaos,  lEcan'-hud ;  r'taroe^l /rom  hln,    Estin- 

Hunter'a   Fiaton    Iinhriosnt.     and     for     hoTv    ' 
ixniiwiyi  >(H>ivillcite4— Igin  Hditk.  Jlitli(aC<,  Uaiilh. 

Bllwer  Cream  tubbed  on  will  nnonti  nahetlT  old 

■elioerta  Blnnna,  wiih  othar  intaieitiu  ICkrn- 
lapkLife^tmbe.  M..  pHI-rm.->  ,  riiih  Tlf ',  JLrr,ai»llaiiJ. 
KxeilloDt      Hcmeto-Eieatrla      Kiohlne,     in 


.oelertrlo  li^E, 
London.  Kida 


UaniBalum  Blbbom,  b-inu  I 
Elaatlo  Stooklns«.  .Vo  mVf 
iBTulble  or  Lowera'  Inka.  plain  inrtoKtlnni  for 
Portable  Forre,  d*w.  l~iD.  henrth,  ISin.  brilovj, 
Drlvisff  Banda,  beat  leather;  miFhlna-itrptehcl  -, 
]tfac1iiiis-«tnleb«d  lealhn  DrlTlnK  Bandii  hand- 
Double  Beltlnff.  wire  Bdtpwpd.  more  dnrabla  thin 
HaBle-I«ntarii  Blldca,  t'uutifully  deaJaned. 
Two  tft  Cloak  Dials,  groond  glaaa  for  Dlnminntlon. 
Bvuntifnl  Cloth  Dreas  for  7>.  8d..  or  T)d.  jaid  : 
Kfw  Cloth  Bods,  tran.  by  eia..  U.  euh.  60  at  I^d.. 
MotaDio  "E"  Violin  Btiinga.  aiipprior  to  gut  or 
WdoiesmnaU  Btwl  Blcrcla  Nlpplesi  qnitvnew; 
1  H.-r.  HorliontalEueliie,  ray  good;  hat  worked 
itnordinary  BarK^in-TBl'oi'   '«  ^M,  .wa 


•TJ^", 
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Wrouvkt-iron  Walded  BdUbtb  Jo-  uattcun. 
"DsDtkl  Wonder."  ■  KamUcni  Cure 'ot  Ttwth- 


J-'fU".^-" 


Cheat  of  Tools.  vpfendiA  vnvitnietit ;  £1B,  &  l»i 
Sard-np  and  Out  c»f  work,— To    b«    ticriflcol, 


]>im  Tal>H  fn: 


laonutratlon 


I  rteun  hoilm  nrtnnv*!  snd  p] 


Kotlcp.— OenuineXCOtpe*  and  full  Isitnictlov  tot 

B  UiMiii,t9.]l<ll»Eiir|b-ilmt,Cn!i.'heilcr,Ewi.'l' 
CUM  of  StantcT*!  bruin  donMc-jolatf  dlnatrumentB 

I«rvii  mi'tr  rcwmlcr  Watcll.  H3g.   cull  1  ptrtiXi 

?>I>itina's  Pjtiit  HarmonoBraph.  rnmplete.    in 
HliihRl  U*k  UH,  IlL  i>ump  ur  •pciiiUB  tuim.— Uqliium, 

A  null  'Wnton  T}jBaioa-PI*1iag  Haohtna.  coit 
UKRtUJ.  t.M^iriim.tl.  OS' roVicUrli-itr'Cl.  LoadsE.  !>.<;■ 
UlltDB  Vir#f«r«crKti^  braahcT  uid  iFir«  bnuhei ; 

Ele«trlQ  Bellj  from  G« ,  Lwlaw-he  Bat(eri«  S... 

ArtlfloliLlTaethbTsipenRind  daotut  :  Bxchtng* 

Id  iilu  ;  KtUratlial b.,  Ul,  FnlUs-tiiul.  Londu 

Geatlea&s'i  nperioT  gM  Deml-Huater.  by  L»- 

Ploor  '^  Tftmna.  Sa.  Sd  :  BeQch  Crmmp",  Bh.;  Stocks 
■udlH.li.  dd^-lMiimiLi,  T^nwiU  rL.y,  «i}l»rk>^pu>. 

Sh.-p,  hciT^7aBUl  Bnriua  and  Botlei  for  h1«, 

nr«-Btop  Or^an  Boundboard,  *iUt  al^tlTfl.  pal- 

8t  AaJniri  I1iu,rDUllkAlFld>,aluc1>V' 
"  KnKifih  TKoohanic.''  ninetMin  toI...  Ira  ™io- 

Benoh    f.athe,  £8,  *t!n._  omt«,    with  ^back-imr 

Klcroao-pe.  l^ndon  mads,  irith  tink.  taS  B<!>lc> 


Qtots'b  Batterr,  S 
Intensity  Oolls.  Im 
El^ht  boTw  VorttCAl  Enirllia.  crUiulHSiii.bTlIui , 

Th«  l»t«*t  Iduitem  Noraltr'— I  *>U  ^rad  for 

Two  OrnikBhatik  Batteries,  euh  ift.  Io"i^"'l 

lathe  Crank- Shaft-  m.  tin.  Imir  br  lin  .  allb 

Jawellaf's  RoUb.  io  good  cosdiliaD,  Kith  handle 

Ei«lleDt  pali  nlokel-plitcd  "Auitria"  Skates  for 

Qbs  Holder  (partablp),  m.  br  m.,  am,  ehet.t.- 

TlieBell Punch — fVir  iDaUAtaaoonslj  «Btniwai 
iBBl.iqurt.eviljUiaBillar.  tuuBB«i.  or  (hihtbd  B^llclr  r 


nnt-clBM  Latmoh  Bnolna  and  Boiler,  li 
Telephones— A  ipliBdia  pair  nf  wnlnulTeWiliDnn, 
Klneralorlcal  asd  Oeoloaloal  ^eolmens 
OryitalORraphy-A  f«w  Spltndid  eptdmnm^of 


l«[»Drl?i  fiatteiias.      Sp«riiliti«  In  plain  C-lln, 


Stylographtc  Pens.-Vnltmnilfl,    m 

Pho^Sranh    Seraps,     '"'["^^^B , 

Hplmaid  12in.  itwl  Prot  Frame,  witl 
Hnl  fm  lor  T^  id.-C.  llit.«,  Slokf.  li.Ti,i.por 
Your  Photarraph  0''l''"^'j,';^°","i"J 
Indlaiubbsr  Stamps  — All  rtampj^ 


■atni>leil  for 

TiI^'iTiTw^-.iiV^r^an, L^td'ii',  i.e. 
XouBtaebe  laivd  in  a  fav  daTK.-Boad  U  itanipB 

OrsaiiP'psB,  Obo«.4t,viii«l;  nmr,  £3  lOi.— 'W. 
Vmtai.n,  Bdiss('-lr«t.S«llilUi;lu«T,Loadai>. 

Whntitaos  Bridge  act  at  BeaUtanoe  lolls. 
Mil  W.  t£!w»'i  falli^,  IlI^A.  S.  T.  ■  ,  H,  UHrlon' 

MicmHeme  Obi'ot  Olaaass,  jinod    ^in.  and  jiu. 
ili™>.-J.  t.I.I•^"ll^-p'«•.'"■'■n>•I«■-'•"'•*■^■ 
Alll■<BdlotTaTn1nB'alld  FlttlDK  doneclicip'— 

Lathe.  Sit.  sad  4ft.  baA  nar,  br  but  makoi  IBA- 

Inthe.— Ven  atnnw  Banoh  lAtha,  bick  pw,  '" 
rLjbM.  Wit  n'ktlilrltanDU  Oil),  >n.  flu.;  prlei  U.- 

lathes.— 3e«fal  ^^*^'"inuili  'w.V&?«'«'^ 
F'et  Ba-ws -Stronn  iron  triiwd  rtandmUi  tnrarf 


lAthea  n(  ct«t  dwdrolion.    Cirenlai   one  itaitp. 

TrloTcIe  for  Pale,  rotur  ocUoa,  ball  bMrio^ ;  pii« 
a  hoiK-puvn-  Portable  Steam  Bn^lne  (b>  San- 


^l   '^"l 


lAntam  Slides  [about  W],  ts  comic,  half-price.— 

Bcrcir-cuttliiK.  r'cIf-arUiiK  I-atbe.  71[d.  centra.  Stt. 
■p  bed.  aiw,  at Jaair  MiusLaiDK,  Hope  iLmt,  Qlavsir. 

Compotiad  SItde-rast.  for  4Jin.  lathr,  lung  hUde, 
rlTT  Ml-— Joii«  Ki&PLrFuv.ll.ODpB-tirvrl.GlHflD*. 

Bciml  I.annch  Fnaines,  d]ffareiit  alKa.  cheap. 


Jnwtd  Chnok.  Sin.  dia. 


folia,  Leaf,  insect  indtu,  and 


Bubber  Stamni 
Droiera  Botnc 


Double  action  Herlsontal  Steam  Barlne.nwlf 

Lantern  FhotORrapba;  Scripture,  Tempenan 
Ziantem  Slides.  brautituUr  calanted.  lU.  «d.  p< 
Lantern  Haatpalatlon,  giiin^  ivtmctioni  h 


dood,  powerfal-Iontd VIoUd.  Bow,  Gate  ;uc.i: 
Qlaainff     and     EnamollliiB   Brloks,    &a. 

Cfanp  Baay  Wa;  to  Ornament  Sheet  Metal  ba- 
UlOTOBoopa  (by  liTiicbeT),  t"n»«m[*«M  in.h. 


I    Boents.- Muik 


aencr  oi 
Bupplf; 


'.line*,  and  MatCTinIi 


Tut  »ir  of  If  eedleasd  Sound  Telegr^ipha,  Td.- 


or  Cylinder,  winlci,  I 


^ntenip.   WenH^ip#a.   Tel«- 


OptlCB.  fjr   maklrfr  LuBti 
I^kla.  rinwiritlii:.  tVliin 
If  aoblnery.  liUwa.  Hm,  PmiFa,  Ht'XB  Eniiin' ■ 

Ohemloal.  Medicin*,  and  Uloeral  Chest<,  Xiueuim, 
&cfUln,  B.iwiHI™,  du*i' Ebb,  Dried  Plaati.ac—t.iuiiii, 
clear  Iceland  Spar,  andothor  PolaHiiiiifj:  Cry  tnti 

OreatSpafllallty.— "nili.  BittviifH.  and  Xntcii.it 

DiaamoIIaohtne.  41ii«hta,£30-,h>at-honeMot<ir 
t*i.imtittm.ttt-tciriiittit,aii,  gn. i»ai, iit>.-c>M.>rii 

I    Idiktama  aad  Pcloarinir*,  b«t  Hooad-band,  two- 
Paidettlanof  Da.  Caputii,  Eoiencc  Depot,  U  n 


gplendldiet  otVertloal     . 

r  lla.  ciUndrr,  niTt  Am  and  Iaa#I>Blau4,^ 
ft.-a.Iiaaaiaonii.vmlwMi,  l&ailiHII. 

Batt  luirie-p:iwcr  Borliaatal   or  VerticaiaMlBt 

Worklnr  Drawings    of  Modal  Fe«d  runipiBd 


Amateur's  Workshop  Enrine  OastinKa.: 

t'i" WiV  iKlii" tiM^sT d"'.°"' ural^^e.l'oSJlM; '5 
SlSOtro-motDTS  'nr  workipg  tnirfata,  *r.,  1*.  i 


Bleotrio  Woat.wilh  Bi.toomato  Battfry.  iSt  O, 
Talephone  Tranamtttera  and  Ko«ivn^  arti- 
Fot  chcop  ElootrlQ  BellB,  Batterfw,  ie.,  wsd  ti 
To  he  Baie  team  Borelars  and  Tin.  Et  itu 


Want«d. 

TTanted,  dorfng  winter  CTeniD^, 


laker     Ur^i,  OrDas,  il 
Wanted,  Beliable  H 

Addreasei. 

WIU  "  SusliKht "  send  hit  addias*  ta  Jam  Sxtet,  S. 

'luraf«-ii.Bd.  rluiDiteid,  B Jl,  > 

The  "  Rock  "  Skate  can  he  obtained  of  the  muuhr- 
unrt,  Lviun.  auiai.  »d  Os..  LlaliM.  H.  OiHfa  VictH* 

'Will   '■fnnliBbI"  kindly    read   addCM*    at  "Bw^ 

Tiicycle.- Ihivejuit  completed  a  ti  Icycle,  with  latcrt 

To*'Fal." — Wil'  you  hiodlyaend  your  addresa  td— W. 
Win  l[r.LewIi'n'ii(htJan"t^tioi  laths  Laotsm") 

To  ■'0»."-Wi)Bld  ha  kindly 
Wiint«d,  addrrai  of  a  priireawonnl  pili 


■  of  bcuahmaktra  and  otho*  u 


Would '■eunliahfamd 
rarlrldST-IErtva.  HbraLaf  t 
Wanted,   addrei 


Cicantts  Ibohlne  Xsktta— 

Sitnatioiu. 

Ite  Fitten.-BewiBBMaOhlaa  nada.— Wantsd,  tbni 
Wanted,  (ne  or  two  men  naed   to  light  Ifaekui^ 
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DU     MOSrCEL    OUT    INCANDESCEirT 
ELECTBIC  LIOHTlHa. 

THE  fact  that  the  El cotric  Lighting  Com- 
lisny  of  wliic'h  Mr.  Edisou  is  tho  soul 
are  iiboiit  to  iiistal  their  systt-ni  on  tho  Hol- 
bom  Viaduct,  is  an  item  of  news  wliich 
demands  more  than  passing  notice.  Count 
du  Moncol,  the  distinguished  French  electri- 
cian and  unsparing  ciitic  of  the  announce 
ments  whioh,  from  time  to  time,  have  been 
made  in  the  United  States  with  regard  to 
Edison's  inventions,  havhig  had  an  oppor- 
tunity of  studying  the  system^  at  the  J^aris 
Electrical  Exhibition,  has  pronounced  it 
complete  in  all  particnlars,  and  worthy  of 
trial  on  an  ext^^nsivo  scale,  He  does  not,  as 
might  be  expected,  endorse  all  tho  visionary 
ideas  of  tbo  newsimper  reporters;  but  he 
tliinks  that  sufQcicut  ha<i  been  done  to 
establish  electric  lighting  on  the  incandes- 
cent plan  as  a  systein,  leaving  its  perman- 
ence to  be  decided  by  the  results  of  a 
practical  trial  that  we  are  about  to  have  on 
a  tolerably  large  scale  before  the  present 
month  runs  its  course,  for,  in  addition  to  the 
public  lamps  on  tho  Holbom  Viaduct,  which 
the  company  have  agreed  to  supply  gratis 
for  two  months,  no  tewor  than  150  incan- 
descent  lights  arc  to  be  fitted  up  in  the  City 
Tenrple,  while  the  Hotel  at  the  Holbom 
Viaduct  Station  is  also  to  be  illuminated, 
at  least,  in  part,  by  means  of  electricity. 
Hiaiiy  of  the  shops,  showrooms,  and  ofiGu^es 
on  the  Viaduct  ^*ill,  doubtless,  be  illumin- 
ated by  the  Edison  light,  as  there  are 
special  facilities  for  *' laying  on''  the  cur- 
zent,  and  the  sito  is  admirably  adapted  to 
the  purposes  of  the  promoters  ox  the  scheme. 
As  wc  have  already  mentioned,  a  section  of 
New  York  has  been  handed  over  to  the 
Edison  Company,  and  the  works  will  shortly 
be  completed,  when  no  fewer  than  16,000 
lamps  will  be  supplied  with  current  from  a 
central  station,  the  area  over  which  the  ex- 
periment is  to  be  tried  being  a  little  short 
of  three-quarters  of  a  mile.  The  work  of 
putting  down  the  conductors  is  being  done 
m  a  thorough  and  substantial  manner, 
showing  that  the  company,  at  least,  is 
sanguine  as  to  the  permanence  of  theur 
pUmt,  and  their  action  in  the  City 
of  London  shows  that  they  are  confident 
of  snooess  in  the  future.  In  New  York  the 
condiiotors  are  of  half  -  round  section  ap- 
ppukimatdy,  and  are  firmly  imbedded  in  iron 
*  ^  by  means  of  insulating  material,  the 
nons  at  the  corners  of  streets  being 
^  by  jnnctifm  pieces  and  bridge,  as  we 

^term  them,  which  are  accessible  from  the 

Mpenient  for  the  pur]^)oses  of  testing,  &c. 
Sr  give  some  idea  of  the  magnitude  of  the 
Ispviment  in  New  York,  it  is  sufficient  to 
aiention  that  the  central  station  will  have 
Hrelve  large  dynamo-machines,  requiring 
S,200  horse- power  to  drive  them,  and  we 
l^Iieve  it  is  int  ndod  to  supply  **  cun*ent  ** 
for  small  machines,  rec[uiring  motive  power, 
as  well  as  for  electric  lighting.  Probably 
before  details  of  the  New  York  experiment 
reach  us  we  sluill  be  able  to  form  an  opinion 
of  the  future  of  incandescent  lighting  from 
the  trial  to  be  made  on  tho  Holbom  Viaduct, 
which,  if  no  luiforesoen  liitoh occurs,  will  be 
commencedt')n  the  loth  inst.  Of  tho  systems  of 
incandescent  lighting,  those  of  Swan  and  Edi- 
son are  best  known ;  but,  according  to  Du 
MoDoel,  there  are  about  fifteen  different  inven- 


tions of  the  kind  besides  those  just  mentioned 
and  the  systems  of  I^ne-Foz,  Maxim,  and 
Sawyer,  all  of  which  seem  equally  as  well 
adapted  to  the  purpose  as  those  which  have 
been  brought  prominently  before  thepublia 
The  earlier  experiments  in  incandescent 
lighting  were  made  with  platinum  wire  or 
alloys  of  platinum  ;  but  owing  to  the  dis- 
aggregation and  partial  fusion  of  the  metal 
— in  spite  of  the  improvements  introduced 
by  Edison — the  use  of  luetal  had  to  be  re- 
jected absolutely,  at  least  for  ordinary  pur- 
poses. The  use  of  threads  of  carbon  had 
been  suggested  for  some  time  —  a  natiural 
development  to  a  mind  accustomed  to 
the  c&rbou  rods  of  the  ordinary  elootric 
lamp — and  efforts  had  been  made  to  utilise 
them  by  inclosiiip:  them  in  exhausted  globes 
or  in  globes  filled  with  an  inert  gas,  or  a 
gas  capable  to  a  certain  extent  of  recuper- 
ating the  waste  of  carbon.  In  1879  the 
incandescent  carbon  Ump  of  Edison  was 
announced,  and,  witliout  entering  into  the 
question  of  prior  invc ution  between  him  and 
Mr.  Swan,  of  Newciistle,  we  may  say  that 
it  undoubtedly  gave  an  entirely  new  view  of 
electric  lighting.  The  fate  of  the  paper 
"horseshoe  "  we  all  know,  and  we  also  appre- 
ciate the  perseTcraucB  of  Edison,  who,  undis- 
mayed by  one  or  a  dozen  failures,  steadilv 
pursued  his  course  until  he  succeeded  in  his 
object.  Du  Monoel,  as  he  acknowledges, 
doubted  tho  exactness  of  the  allegations 
which  reached  him  from  America  concerning 
the  incandescent  carbon ;  but,  since  he  has 
seen  the  lamps  at  the  Exhibition,  he  has 
nothing  but  praise  for  them.  Of  the  many 
inventions  for  prc^paring  the  carbon-threads 
we  have  given  full  particulars  fi-om  time  to 
time;  but  practical  experience  alone  can 
prove  which  method  yields  the  bcst  results. 
Instead  of  carbonised  paper,  or  parchment 
paper,  Edison  now  u^^fs  fibres  of  bamboo, 
little  larger  than  a  horse-hair,  which  are 
scaled  up  in  a  vacuum  while  in  a  state  of 
incandescence.  The  difficulties  attending 
the  expansion  of  the  platinum  conducting- 
wires  have  been  overcome,  and  though  t£e 
duration  of  the  lamps  may  be,  as  Du  Moncel 
has  been  assured,  **long  enough,"  he  is 
careful  to  mention  that  they  **  must  wear 
out."  Some  of  Edison's,  it  is  said,  have 
served  for  1,200  hours,  and,  taking  into  con- 
sideration that  new  ones  are  supplied  at,  ac- 
cording to  Du  Moncel,  lod.,  and  that  the  fit- 
ting could  not  be  easier  or  simpler,  it  would 
seem  that  nothing  better  could  be  expected. 
The  fact  remains,  howi;ver,  that,  i)erfect  as 
the  lamps  shown  at  Paris  may  have  appeared 
to  tho  Count  du  Monci^,  patents  for  im- 
provements have  been  taken  out,  and  the 
price  quoted  by  him,  though  it  may  be 
"  cost,*'  is  not  the  cost  to  the  public.  It  is 
not,  however,  the  lanii>  alone  wnich  has  won 
from  Count  du  Moncel  his  high  appreciation 
of  the  Edison  system  of  electric  lighting ; 
but  the  completeness  of  the  installation  from 
the  motor  through  the  current- generating 
machine  to  the  lamp  itself,  every  detail  being 
worked  out  so  completely  that,  **  henceforth 
nothing  remains  to  Ik;  desired  in  practice." 
Such  an  expression  is,  of  course,  as  much 
above  the  mark  as  sotik^  of  Count  du  Mon- 
cePs  strictm-cs  were  be'ow  it,  for,  though  in 
the  matters  of  generator,  distribution  of 
circuits,  instillation,  indicating  and  regu- 
lating    apparatus,    met^irs,    &c.,    Edison*s 


by  thick  clamping  discs,  and  outside  at  each 
end  are  the  copper  discs  to  which  the 
copper  bars  are  secured.  This  arrangemf  nt 
is  said  to  facilitate  the  rapid  changes  of 
polarity  in  the  plates,  to  keep  the  resistance 
small,  and  to  permit  of  great  sub-division 
of  the  current  in  multiple  arc.  There  is  no 
insulating  material  to  be  destroyed  by  heat, 
and  the  copper  bars  arc  easily  renewed  if 
necessary,  as  they  are  simply  screwed  to  the 
discs.  The  generator  is,  no  doubt,  well 
adapted  to  its  purpose  ;  but  it  is  question- 
able whether  it  is  the  best  of  its  kind, 
although  Count  du  Moncel  thinks  **  no- 
thing more  remains  to  be  done"  but  to 
try  it. 

The  other  details  of  the  installation  have 
been  worked  out  with  that  thoroughness 
which  is    characteristic  of  the  real  inven- 
tor; that  is  to  say,   each  part  is  complete 
and  appropriate  to  its  purpose,  but  is  net 
adopted  as  final  or  the  best  that  could  pos- 
sibly bo  devitcd,  for,  in  that  respect,  Mr. 
Edison  is  far  wisir  than  his  eulogist  and 
former  critic.    He,  at  l.east,  has  had  experi- 
ence enough  to  know  that  nothing  is  final 
or  altogether  perfect.     The  lamps  and  the 
lamp  supports  have  been  carefully  designed 
for  simplicity  and  effectiveness.    The  glass 
envclox)CS  are  ccmentt  d  into  copper  sleeves 
which  screw  into   the  supports,    and  the 
latter  are  provided  with  jomts  or  articula- 
tions, in  wJbich  commutations  are  made  by 
two  plates  of  the  hinges,  which  are  insu- 
lated,  and   fitted  with  springs  in  such  a 
manner  that  the  circuit  can  be  broken  with- 
out causing  anything  more  than  the  slightest 
spark.     Connections    of    conductors   with 
lamps  are  made  bv  short  pieces  of  lead 
wire,  which  will  melt  and  interrupt  the  cir- 
cuit if  the  curpont  should  become  of  such 
intensity  as  to  endanger  the  lamp.    Accord- 
ing to  the  Count  du  Moncel,  Edison's  system 
of  electric  lighting  is  as  perfect  as  that  now 
used  for  gas.  It  can  be  laid  on  to  any  house, 
and  is  controlled  and  regulated  by  the  simple 
turning    of    taps.      To  make    tho    system 
thoroughly  complete,   Mr.  Edison  has  con- 
structed portable  chandeliers  and  a  current- 
regulator,  which  permits  of  tho  light  being 
reduced    or    increased    as    required.    This 
regulator  is,  in  reality,  a  rheostat,  made  up 
of  pencHs  of  carbon  of  different  section,  and 
the  current,  being  made  to  pass  through  one 
or  the  other,  its  mtonsity  can  bo  regulated 
within  the    limits    i>ossible    to    tho  carbon 
rods.      The      apx>ai*atus     is     inclosed     in 
a  cylindrical  cover  perforated  with  holes, 
or  in  an  ornamental  manner  with  fretwork, 
to  allow  the    escape    of    heat,    and    it  is 
worked  by  turning  a  disc  at  the  bottom 
which  brings  a  spring  into  contact  with  any 
of  the  rods  of  carbon,  or  rather  into  contact 
>vith  the  metal  blocks  in  which  they  are 
mounted.      Edison    has    also    invented    a 
**  meter  "  to  measure  the  quantity  of  current 
passing  through  any  branch  of  the  system, 
which    is  identical  in  principle    with   the 
meter  patented  by  Mr.  J.  T.  riprague  ;  but 
he  has  also  devised  another  method,  and  it 
remains  to  be  seen  which  will  answer  best 
in  practical  w<jrk.  It  is  obvious  that  if  electric 
light  is  to  bo  laid  on  as  gas  is  now,  some 
method  of  measuring  the  quantity  used  must 
be  employed,  and,  apparently,  Du  Moncel 
thinks  that  Edison  has  satisfactorily  solved 
that  x>art  of  the  problem  also.    The  French 
systein  may  be  thorouglily  complete,  it  is  not '  electrician  says  tlitt  a  combination  of  arc 
altogether  so  super- exeellcnt that  "nothing  and  incandescent  li>>hts  is  not  to  be  recom- 
mended, for  the  former  destroy  the  effect  of 
the  latter,  which  give  an  agreeable  light 
free   from    tho    ** ghastly"    hue,  as  it  has 


remainsto  bedesirtHl."  As  to  thegtmorator,  the 
armature  is  aiTanged  on  the  Siemens  princi- 
ple, bars  of  copper  Ix'iiig  employed  instead 
of  wire.  Those  bars  lie  close  to  each  other 
around  the  cylinder  which  forms  the  arma- 
ture, and  they  arc  sociind  to  discs  of  copper 
in  such  a  way  that  they  form  a  single  circuit. 
The  centre  of  the  cylinder  outside  the  axis 
is  inado  of  wood,  which  is  smi-ounded  \ 
by  a  thick   tube 


been  culled,  of  the  arc.    The  light  given  by 
the  incandescent  lamps  is  really  whiter  than 
that  of  gas-burners,  and  it  can  be  made  as 
dazzling  as  that  of  the  arc,  but  that  is  not 
the  object  of  Mr.  Edison,  or  of  his  rivals, 
Messrs.  Swan,  Lane- Fox,  and  Maxim.    It 
built   up    of    very   thin  |  may  interest  some    to    Imow  that  in   thA 
discs  of  iron,  separated  by  pieces  of  tissue-  dynamo,  which    is   w<iTk*A.  V5    ^  ^^^^*^^ 
paper.    These  ttiin  discs  are  held  togcthox  \^ii^xi'i    oa.     ^^     ^«a\.^    \iR^-'^a^%   ^^ 
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titiimtt'.   Mil  M.'ii.'!-)  DHiv.  ly  mv^,  tint  " 

i«  Dot  ^1  !>!>'  f.'i-':tt  >|>tvil,  litil  tlii<  iimiiLturii 

ly  viivhi's*y.  wf>i|iliiil;r  I'Vi'illiniii  toiUliiiKl 

«  Iwlf.  '  r!ii>  ii.lvAut  !»);<>  i>r  (IriviiiK  t1i« 
arnMIi:^!'  >iiiivl  l'iv:ii  tlu>  ciigiiii'  in  nut  iiji- 
i^uvnt  tt!i<'n  h)i  I'ltliiinry  ruciiiroaiitiiiff 
))t»l.M: -.'^  >'Ul>loyf.l.  Imc  ill  liiu  viMo  of  u 
tlut<K^\'t  liKtii'r  or  b  riitiiry  oiighin  fttviuly 
.nottt'itbt.  inaiin'il,  iwiM^oiftlly  whon 
«V4iUliis'  (ktwor  U  ill  ciknim  of  the 
w«;v.»ifntNit.  Fnwi  what  tuuUittu  mid,  then, 
It  <ai.l  U-  Ulhlrr■t^<l>tl  timt  tlii'  Kilifiiii  ityatiim 
;«.  AixvMiluii;  t>>  iha  (iiiiiiioii  of  Couut  du 
^iWtvl.  ■,'«k-uUt«il  to  do  the  work  of  iikatria 
ii)Cti;:i-.ar  in  i»riv*to  hoitai>8 ;  and  tlie  ezpuri- 
VK*::  aU  ui  ii>  If  wnili'  in  Lundoii  will  ni> 
•JiMtb;  U-  watt'hnt  with  iutoroat,  for,  if  it 
»a,vrMl#.  it  viU  mit  be  loiigbfforo  tho  ahopi 
«ui  wan  i^i'UMsiutlio  City  iviUbeiUumiiiatod 


THE  XAQKETIC  BTOBU  OF  LABT 
AUOUST. 

AFTKK  *  long  iiitrrval  of  comparative 
T*tt.  iwrr^tpoiidinp;  to  the  luiiiimuiii 
^svli  (d  aiuisixits  niid  HuroTHB,tlie  iiitroduo- 
liju  of  tho  jiieiHMit  im'iud  of  inoreuo  of  tboie 
jihenoiueiia  was  aLiuompiiuied  bj  u  uutuble 
•l)alnrbfltic<>  of  thn  lungiietii-  eltiiientn  011  11- 
1 J  August  l:i>t.  Inst  rum ei it H  seem,  to  huvc 
bivu  siitiultaiiroualy  afFiL'tud  ou  difFurcnt 
parts  of  t'ji-  g)o1is  widely  apart,  and  the  op- 
piirtimity  has  he-'n  taken  by  Ilerr  Wild,  of 
tlie  Pavli>wsk  Obaetvatory,  nturSt.  Peturs- 
burg.  to  uomparo  the  rpcorda  (uurvea, 
inspifriojimplu,  &e.^  iit  thut  ^hice  with 
those  at  Kew,   at  Zilktiwcl  in  Cluna,  und  at 

On  the  days  i-el'erred  to  there  w^re  three 
ui.-lino:  <.'.iFturli.im.-cs  of  tliu  magni^tic  decli 
nation  ^theMivmd  euiiI  third  totut-whut  blind- 
ing'' ;  aii.i  it  iipjirai'S  that  the  beginnings  and 
enas  cf  the^e,  evpetinliy  the  beginninga, 
wovHhiuIt.iueons  at  all  fourp!iioeu.  With 
NgaiJ  to  llie  individmd  q-nrts  of  «aoh  dis- 
tnrbanoe,  those  in  Zikavroi  luid  Melbourne 
w  qoitii-  iU9tT«nt  from  those  in  tbu  two 
odier  p!a;i.-J  ^wh«re  the  waves  oro  pretty 
similar.  Id  the  case  of  tbofirat  two  disturb- 
ances, Mie  £nUs  ;as  normally]  a  decrease  of 
Uie  ikiuount  ot  Tariatton  in  the  direction  of 
lower  laiitndi-'^ ;  but  it  ir^  tlu^  roveno  with 
tbetLiil. 

In  the  carves  of  horizontal  and  ^-ertical 
intenHtr.  the  siuu^^  tureo  disturbances  can  be 
dijtinguiilied,  and  the  bi'giiniingH  and  ends 
L'Omee|.->L.i  ai'Cuiut^^y  with  those  in  tho  cue 
\i  declibiti;!!.  Thus,  Hi'rr  Wild  renmrhs, 
It  wmI  Q'pe:)r  that,  ii  it  bo  not  a  tingle 
i:!^^?  caaT  oaturs  these  di^iurbuuces  of  all 
LIS  of  i^ugnttism,  they  muat  be 
^  that  riniuliaiM-uusly  begin  to 


.Aiialruns  tbe  [hecomec^  further,  and 
.'oaqMs^s  the  c^'D^ocents  of  intensity,  thi- 
sBtLCTd::^^  otrLiin  marked  difitronoos  bv- 
Tweiiz.  tbv  pLi..^^ :  b=:  isto  tbtst  wewiil  not 
iiiii  z.'^jW  ^-'  ■  in  d«t£il.  Tn'o  facts  ap- 
l^v;  ii:--ii.  a  c-::-paiiM>n  of  the  curves  of 
T-'-iLti  Ac2ii=:  vu3e«.  aL.i  of  the  disturbed 
T^Uie-  ill  P«Tl->7ik  Kd  Kew.  ;i;  While 
lb: -ii^taioiciDFS'^f  d<c~Ji.Aiii>ii  inPawiowsk 
■ad  Ktw  r^i'^  nearij  'he  tMiax  amount. 
tlMr  oi  iBKicaC'jniii  Pawlowik  are  double 
■i~'.~  *t  K*w.  iin^i  those  tii  tL'.-  whole  in- 

tM^-ir.  t^iarlr  Stb   tiia^*  i"  griat.     '2    On    the    enrth-voudiii: 
til  tii-i  •i.i.Ti  tz.->  am'-.-.^^t  ■ :  ■ii^turhanc^!  01  ,  atuiosi<hetici-Ii 


iifiimsiif  thf^  magu'-tic  ileinonf^,  wIiilfttLi- 
Blifiii-;  Slid  mpd  VHri;iti<jD!iof  thosc'di»tur1;- 
iincuM  indicatir,  as  occurring  along  with  thi- 
mt'UD  inti'itrificatioii*,  quick  and  violeiii 
pciiilulatiuns  of  tht  forces  about  their  mesn 

Tlin  kuovn  Uws  of  duily  and  yearly 
variutions  of  those  i-lenitints  of  (.-arth- 
miigDctiEUL  point  to  the  Sun  an  the  priui. 
osuiu  of  tlu'W;  periodic  Toriations.  The 
only  qucHtioii  is,  in  what  way  wc  ere  to  ti-- 

tircMtut  this  action  at  a  distance  of  the  Suii. 
f  wc  aaauiaed  that  the  Sun  is  a  magnetise! 
body  like  the  ciirtb,  whoso  msgnelic  ax^- 
does  not  coincide  with  its  axis  ofrotatiot.. 
till!  daOy  and  yiurly  vniiitiou.i  would  sef-in 
U)  bo  easily  intelligible,  and  we  should  then 
merely  have  to  suppose,  for  uxplanution  of 
remaining  fucts,  that,  ut  a  time  of  numerous 
iI)otn,  Of  increased  eruptive  activity,  tbu 
iingncti^zn  of  the  Sun  la  also  strongly  in- 
^reaaod,  in  connection  with  thote  oruptionp, 
with  which  it  suddenly  and  rcpeatodlv 
grows  or  dimiDishes. 
Now,  then-  ia  indeed  no  difficully,  ccn- 
Ji'ring  the  colossal  eruptiona  on  tho  Sun . 
supjiOBing  tliiit  such  deTflopmcDts  and 
diachiLrgcs  of  eli'ctricity  accomjiuiiy  thtse  ai 
iiittmiLttoiitly  modify  the  Sun's  magnetiaiu . 
But  whelher  the  al.«olutc  amoimt  of 
the  Itittc-r,  and  its  vuriulions,  be  uctuslly 
so  cuiiaiderablo  ax  it  must  bo  in  order  t) 
bring  aliout  tin'  ohst'rvud  variationa  of  th'' 
inagoelio  elements  on  the  earth,  soeiii.-^ 
doubtful.  Aeooi'ding  to  the  known  luws  of 
nin|;nctio  action  at  a  dialiince,  it  is  ('it!*y  to 
arriTo  at  « lower  limit  of  th^  ussuiuud  rasg- 
ut'tisiii  of  the  Sun. 

With  an  oquid  degree  of  luagnefisntioQ — 
corresponding  to  maas— to  that  of  the  earih. 
the  Sun  would,  with  the  most  favourabli 
i-elativc  [Kiiiition,  duSect  the  deoliDalioi 
needle  on  the  earth's  surface  iibout  0'0l!i'. 
Thua.  to  produce  in  mean  latitudes  a  de- 
Heotion  correaponding  to  the  halE-daily 
variation  of  declination,  i.e.,  aboat4',  th« 
Son  must  be  about  13.tK)0  more  atrongly 
maguotiacd  than  tho  earth  ;  and  thii. 
magnetism  inuat,  in  the  case  of  great 
disturbances,  where  deflections  up  to  2°  are 
observed,  temporarily  incrouae  and  deeroasc' 
about  thirty  told. 

Now,  siuco  ibe  Sun,  even  if  it  reprenented 
(according  to  our  ideas)  a  steel  magnet 
luagnetiaud  to  eaturution,  could,  at  the  moat, 
be  only  about  2,000  times  mere  strongly 
letic  than  the  earth  per  unit  of  moss, 
es  not  eceui  probable,  on  this  rstiinute, 
that  tho  normal  eoith-magnctic  vuriutions 
and  disturlunoes  arc  simply  to  bo  refoirod 
a  direct  magnetic  action  at  a  dis- 
tance on  the  putt  of  the  Sun. 
Another  fact  givwi  above  is  also  against 
le  view  in  question — viz.,  the  dissimilarity 
of  the  disturboncei),  esi)ucially  in  places  fur 
.ipart,  and  their  unequal  workinff  on  the 
difiorent  elements  of  the  magnetic  force. 
These  facts,  on  the  contrary,  point  to  aomc 
other  disturbing  foi'Ce,  ha%-iiig  its  aoat  in  the 
earth  itself,  and  for  which  distances  on  tho 
■arth'e  surface  ui'C  not  insignificant,  as  in 
be  case  of  a  I'orci'  going  out  from  the  Sun. 
Such  a  force  we  may  con;ider  the  electric 
■urrcnts  in  the  eulh,  eupceially  occurring  iit 
he  time  of  aurorsa,  and  which,  accordinKto 
Ihoriewadveontodehi.fly  liyA.  de  la  Kive. 
are  to  be  regaiiled  as  di-ehiirge-curronts  of 
The  riLenomena  of 
wiirront  ibe  inlerences 


iphetici-I 

liiui),  tbiit  thi' e;irth.  with  its. 
;ij!ly  ugn.i-d    lopt-,  forms,  infomeuteasure.  alai^eLeydi 


3  of  tLoje  lie-   jw.cnecoatof  which,  charge  J  with  negative 
a.  '  ,  el*chricity,  is  lUe  CJnduotingcnrth itself,  and 

,  -ift  ti:,'.-  "iv-  z'-i  s-i:;.^r  .  partiv  o.-w  the  other  positive  cjat  the  higher  layers  of 
;,-  iL.: '.z  it'^'-  T::'.i^:.:i.  --rm  !■» throw  the  atmosphere  'lUso  ei>n ducting  because 
1^1:  .i,  '.'Ci  *.;Jz:_.:i-;Bl  natut-  much  rareti-d'.  whi'e  the  den*T  air  between 
i  ii-:  Yiiz-z  i. ::'.*.  F:..m  thes-c:ni  is  the  separating  insulator.  The  diseharcres 
t--^..Iii;v.'  --.-  cav  K.'.'T  iLst  tho.*;  of  this  condinser  in  the  neighbourhood  of  the 
-  i;-.  ti  '-^Oi:^-  ivT?  n...-  -^v  ;><  (udden,  jjoles  cause  the  Northern  and  Southern 
T-:j-r-^z~  E^tiTr  jTiw-ut  in&w^ln<.-«tioL 4  lights,  and  give  rise  at  the  same  time  to  com- 
f-ji^  »^':j.  -r.-isie  tb'n'jrmil  ™ri-.peniatingcnnent8mtl»wmi'ftcmst, which. 


when  they  go  from  the  Pole*  to 
and  then  return  to  the  upper 
atraosphere,  cause  deflections  i 
pole  of  the  deolination-neac 
Aortheru  hemisphere,  wrest  wi 
Sonthem,  eastward;  but  may  hi 
site  action  when  tbey  go  in  tht 
pole  to  pole.  Such  electric 
usually  weak,  but  conlinuous,  a 
of  polar  light  changing  to  suddi 
strong  discharges,  are,  accor 
■ntensity  of  the  observed  esrth 
my  case  sufficient  to  cause  both 
and  the  anomalous  variations  1 
netic  elements,  and  afford  an  ea 
tion  of  their  differences  in  differc 

We  have  only  further  to  suppos 
discharges  of  tlie  atuiosphvrie  [ 
electricity  do  not  in  general  i 
trurily,  but  are  regulated  by  th 
these  two  factors  will  so  be 
common  action,  that  all  the  chief 
in  explanation  of  the  variation: 
magnetiam  may  be  considertd  a 
If,  that  is  to  say,  the  Sun  by  his  i 
and  the  eleotrio  processes  duiinj: 
tion,  act  rather  by  way  of  liberati 
charges  of  accumulated  air-  a 
pleotridty  on  our  globe,  we  do  : 
to  conceive  these  solar  foroes  as  S( 
ss  in  the  oaae  of  a  direct  mugnati 
a  distance.  The  complete  sgn 
periodicity  mode  out  between  Ihi 
lights  and  ihe  solar  spots  uSord^ 
tory  basis  of  actual  fiict  lor  our  h} 

According  to  this  theory  of  th> 
of  terrestrial  magnetism,  wliicl 
rather  deaignata  as  auppleiiiei 
imiting  {tiitamiiiim/a^rii-lr)  thu 
gether  new,  an  im^Kirtant  part  i 
I  Coearih  currents.  Before  follovi 
theory  in  details,  therefore,  it  seei 
iible,  in  view  of  the  partial  iiidefi 
the  present  data  of  observation  of 
rents.  10  first  make  an  e-ipeti^dt 
uf  them  myself.  Oppoi-tunity  ft 
bo  afforded  through  arran<;emenl 
l>c  made  next  aummer  at  \he  met< 
^ind  magnetic  observatory  of  Pav. 
may  hope  that,  considering  the 
very-distinct  disturbances  of  the  i 
onr  latitudes,  these  observations 
new  light,  espeoially  on  the  1 
lietween  earth-currents  and  the 
iatcnsily  of  terrestrial  msgnetiaoi 


ON  THE  I&RATIONALITT 
SPBCIRUH  IV  ITS  &ELA 
THE  ACHB01IATI8H  OF  ( 

IKSTSUKEITT8.-III. 

By  "  Oinxaio  VrriL." 

{Conlinutd  from   pag-.    !'l. 

IN  the  prerims  remarks,  I  have  endi 
explain  why  two  media  cannot  be  s 
i  to  transmit  a  colourleaa  ray,  and  i 
liown  thiit  the  appearance  of  llie 
.ine-ootonrad  fringes  marts  ibe  | 
.'hioh  the  dispersion  i«  practiciUi-  bi 
ow  prooeed  to  oondder  Sir  D,  Brt-i 
parimenta,  mode  for  the  purptMe  of  i 
tha  secondary  spectra  produr^  hr  v»i 
'inations;  and  fir^t,  it  must  K-  Ao^ 
btsLaa  the  refractive  and  dispen-iv^  ii 
iriam  of  any  given  subBtiuce.  by  coi 
I'ith  B  stanja^  prism,  whose  rcfn':' 
ad  refractive  and  dispertive  powers  " 
[a  shows  that  the  refracting  SD^Ift 


lished,  with  referti 

.he    I 

ivfnictti 


lar  linos,  A  B.  C  D,    E  F,  . 

iterseoting  in  the  point  O,  and  nab 
-ingles  wiOi  each  other.  If  l*» 
Tiewed  by  a  primi.  whoM  T^rrei  p* 
.iireclion  F  E,  and  the  inter*«'i«i  i" 
t  moling'  ude«  puallel  to  A  D :  ^SP 
flection  ii  in  the  dir*c[ioa  E  fl 
\<  tinged  with  colonr,  violet  on  it*^ 
rid  on  the  right.  G  H  wi!l  b-,'  ^ 
I.M  coloured,  while  F  E  will  •* 
liaUte  the  prism  till  its  eJge  if  I** 


arafoa  laasAino  ahd  would  en  scsraioBt  n«.  ■» 


coloared,  or  wm  AB  previoiulj; 
Tinged,  nnd  Q  H  free  Irom  oolour. 
^parallel  to  £  F,  then  E  F  ia  the 
I,  C  D  leas  sa,  and  A  B  colourlets. 
■ears  that  there  is  alwajs  one  line 
jt  exhibit  any  oolonr,  and  thin  is 
'  -   ■  ''inof thon>fr»otinp 


Q  rotating  the   prism  throngh 
3  have  diminiahiid  the  nifraetiag 
^d  aotiinl  value  to  zuro.     A   nadj 

fiirniihod  of  campuring  the  dJB- 
BO  media,  for  we  can  reduoe  that 
3ard  priam  to  any  extent  bj 
angular  poiition. 

i),  Fig.  2,  represents  a  prim 
ing  Bides  meet  in  the  line  D  C,  snc 
ent  at  the  point  a  ;  then  in  a  direc- 


si  to  D  0,  the  refNctliiv  angle  i* 
a  direotion  " d  sqaare  to  mi,  it  ie 
any  latenaidiate  pontioa  "■,  it  is 

-'iJotADEx  caM.t»d.  Heoea, 

ha  BO    mounced    that    the  aagla 

I  it  is  revalved  can  be  measured, 

eoBj  matter  to  aeoertain  the  effect- 

auM'l-i. 

)d  an  appiratan,  of  which  Pig.  3 

eeatiOD,    the    stand,    ic.,    being 


the  cap.    The  inner  surfaoes  o(  the  priauu 
thua  be  bToujrht  in  contact,  and  romaia  so  while 
the  standard  priFm  ia  revolrrd. 
Aatrckight  porallol  bur  AB  (Fig.  4)   arranged 


oneists  of  a  short  brasa  tube  aa, 
>t  which  Burews  the  cell  bli,  oon- 
oxperimcntai  prism  in,  whose 
ia  level  witii  the  outer  surTaoe  of 
.Jiis  tabc  are  fitted  three  distinct 
krst  riog  ii-  is  for  the  pnrpose  of 
whole  10  a  stand,  and  the  tnbe 
in  any  position  by  means  of  a 
The  second  ring  i/rf  oniTies  an 
1  Tcrnier  r,  and  this  also  can  be 
k  tube.  The  third  part  consisU 
^/f,  having  a  oiroular graduated 
«ad  bj  the  index  and  vernier  f. 
lilt  ol  this  sleeve  is  screwed  the 
ag  the  standard  prism  n,  whose 
■  level  with  the  inner  SDifaoe  of 


horloDtallj   and  square  to  the  line   of   sight 
forms  the  abj'eot  to  be  viewed. 

Th?  first  adJDStment  oDnuBla  in  miking  the 
bottom  edge  of  the  prl«m  ni  parallel  to  the  edge 
of  the  bar  A  B,  while  at  the  same  time  its  fnmt 
side  is  square  to  the  lino  of  siuht — i.r,,  the  line 
of  sight  must  follow  the  direotioD  ol  the  arrc" 
in  the  figure.  When  this  is  done,  the  screv 
the  collar  c  moat  be  tightened.  Secondly, 
vcJve  the  sleeve  /  until  the  upper  edg-o  of  the 
prism  n  is  parallel  to  the  lower  edge  of  the  prism 
■I.  Maketheindair  readobyturningthering  rf, 
and  fasten  it  in  this  position  by  means  of  its  set- 

We  will  now  nipposa  the  standard  prtim  to 
be  of  arsater  refraeUve  and  diapenivo  power 
than  the  fixed  one.  Then  the  n^raoted  image 
of  A  B  will  appear  separated  from  the  teal  one ; 
"lut,  by  revolving  the  cirouliir  rim  U>  the  right, 
bo  two  imsKea  may  be  madft  coincident.  Note 
he  an^e  shown  by  the  index  ;  turn  UfwIc  the 
im  towards  the  left  until  the  same  effect  oooura, 
ad  aztin  read  the  angle.  If  g  be  the  half 
ura  oithcso  readings,  and  A'  the  angle  of  the 
tandard  prism,  its  efleotive  refractive  angle 
which  balances  the  refraction  of  tlte  flied 
priflm  is  sin.  g  X  A'.  Having  obtained  tbix 
resnit  for  refractioo,  the  prj«i  muat  be  turned 
until  the  refracted  image  eibibits  tie  least 
possible  colouring,  that  is  when  the  green  and 
-link  fringes  appear,  which  as  wa  hav«  seen 
lencAe  the  boluoe  of  dispenton.  The  angular 
eadiag  mntt  be  taken  in  two  diiectioDS-ond  if 
I  ia  Um  mean  value,  then  sin.  ;  X  A  is  the 
eifectire  angle  of  the  standard  piimn,  vrtiioh 
balanoes  the  dispersion  of  the  fiie4  one. 

It  ia  now  neoessary  to  show  by  calcnlation, 
how  the  refractive  and  diapersive  indices  may 
be  obtaiaed.    The  known  qoantities  bt 
nefracting  angle  of  fixed  pricm. 

,,  „        standard  „ 

tia.   9  ~   angle   balanciug  refraclioD, 
which  wo  will  call  1. 

A'  X   sin  (t   ~   angle   balanoiug  dispersioi 
which  we  will  call  a. 

r  =  refractive  index  of  standard  prism,  and 
rfr  /  (c  —  1)  ■=  ite  disperaive  power. 

We  require  to  find  E  and  rfH  /  (K-l)  for  the 

fixed  prism. 

First,  for  reh'actioil :  — 

LetABDO  (Fig.  b)  represent  the 

a  ray  through  the  two  prisms,  the  saoond  being 


Let  the  refracted  angle  BBS  =  x,  then 
B  D  C  =  (.r  -  n)  ;  but  smce  the  index  of  the 
Mfond  priam  is  I',  the  angles  BDC  and  FDG 
are  connecled  by  the  relation,  t  sin.  B  D  C  = 
sio.  FDO,orr  .  sin.  (j  -  o}  =  sin.  (A-a)..(l). 
From  this  equsHon  x  cm  bo  found. 

With  refcard  to  the  interior  refracdon  at  the 
pnint  B,  the  refractive  index  f  jr  a  ray  paaffng 
from  the  first  prism  into  the  rcoond,  is  r  divided 
bv  K;  thia  givessin.  A  =  r.ain.  i/RotR  = 
r"sin.  J- /  tin.  A (2).* 

Secondly,  with  regard  to  dispersion. 

By  extending  the  above  eqnationii.  we  can 
obtain  an  OKpresaion  for  tbe  vaine  of  il  B. 

Let  R   ■-  refractive  index  of  first  prism  fur 

Let^"  ■•  rofraotiva  index  of  first  prism  for 
violet  rays. 
Let  E  —  refractive  index   of  firat  prism  tor 

imd /,  >',  and  r,  denote  similar  values  for  tho 
second  prism;  then  we  have,  aocording  to  our 
prerionp  definitions,  E"  +  E'  =  2  E,  R'  _  II' 


iujr  the  value  of  the  aagle  D  B  E  f  or  red  rays) : 
and  R'  '  r'  .  sin.  A  =  sin.  x".  Fortbesako  of 
brevity,  we  will  represent  the  varione  ratios — 

E  /  r",  R   /  1-",  K  /  r,  by  p,  p  ,  and  p.     Then 


Tlieref.in-,  dp  I  2b 


.  J   (>■■■ 


-0/M 


a  /  r.  rfp  = 


(")■ 

.rfR-  E.rfr/ 
r-.  BothatJp/3p  =  rfE/2E  -rfr/2r, 

Tbe  second  condition  is  that  the  emer^-cnt  rays 
■bnll  be  parallel ;  an!  from  oar  previoos  cqn. 
;i),  when  this  is  the  case,  we  must  have- 
Sin.  (A  -  ff]  =  r-  Bin.  (j:"  -   a)   =  i-"  .  sitl. 

;-'■■-'■)- 


,.         ..._.^  ,  /  Bin.  (^'  -  fl);   [r-  ,•)/ 

+  O  =  '''■/2r=  sin.  (x'  -  fl)  -  sin.  (j^'  - 
/  sin.   (J-'  -  h)   +  Bin.  (n"  —  o]   D   _   tan.  J 

'■   -   /)/tan.(r-   a) (3). 

Inverting  this  eqn. and  mnltlplriDgitinto(n)wD 
obtain  rfR/rfr.  t- /  (B  -  1)  =  -  tan  (j  -  a). 
Cot  J-.  or  d  R/dr  =  E/ j-  .[tan  [a  -  x)  cot. 
^  +  1] (3)- 

If  ^  bo  the  dispersive  power  of  tbe  1st  prijin, 
— thAtti^E,'(B  -1),  and  i!thatof  the  second, 
wohaveA  =  <'.  E  (r-l)/--  (R  -  1)  [tan 
(B   -   r)Slr  +  n W- 

Tlie  equation  may  also  be  put  in  the  foUowiuf 
form  :  Fur  since  E  ,  r  =  sin.  x/dn.  A,  this  value 
being  eubatituted  in  the  first  form  of  [eqn.  3}, 
the   final   expression     is,   ^   =   ^  .   (r   -    1) 
(E  -  1)  [sin.  ■  /sin.  A    1 .  /cos.  (i  -  a)]..[5).t 

In  some  cosea  it  la  allowable  Co  make  x  =  A, 
for  if  the  ralaes  of  E  and  t  are  Dearly  alike,  wa 
may  take  their  ratio  as  unity  and  equation  (2) 
beoomes  sin.  A  =  sis  j^,  or  A  =  J,  theneqn.  (3) 
beeomesR'r.  [tan  (a  -  A]  Cot  A  .f-  1]..,.(61. 

In  tbeee  experiments  A  is  always  greater  thnu 
a,  for  tho  prism  of  greater  ditporsive  powermust 
always  occnpy  the  posterior  movable  sleeve. 

The  following  namerioal  example  of  the  ap- 
plication of  this  method  ia  given  by  Brewster. 

Ex.  A  hollow  glass  prism  wliofe  refructiag- 

_._    >    -.  n.D       on,    ..  flUgj  with  water  and 


combined  with  a  fUnt-gtass  prism,  whose 

is  A'  -  4r  —  11',  refiactive  i     ' 

and  dispersion  (/'  -  /)  =  ■032.    i)y  eipcrimt 


I'GIC 


for  refraction,  the  index  of  the  first  pri^D 
found  to  be  R  ^  1  '336  ;  and  when  diapeniou  ii 
oorraoted.  tbe  angle  2^  between  the  right  and 
left  positions,  is  found  to  be  1S6° :  flad  the  dis- 
persive power  of  the  prism  of  water  i  Reduced 
aa(tle  of  Hint  prism,  n  =  A'  x  oos.  f»,  »  41°  — 
■■*      CIS.  73',   =    (41°   -    11')    ■K   -2070   =   S« 


the  standard  one.  Draw  the  two  normals  C  B  E 
jd  CDF  iutcrseotinji  in  0;  and  produce  A  B 
iK,CQttinpCDin  H. 

Then  evidently  A  B  C  =  TSO,  the  refracting 
ana-le  of  the  fixed  prism  =  A,  and  BCD  = 
POS,  the  retracting  angle  of  the  standard 
priam  =  a,  AUo,  since  the  refraction  is  balnnced, 
the  emergent  rnyDGmoat  bo  parallel  to  the 
direction  of  the  incident  ray  A  B — that  is,  F  D  O 
must  eqnalDHK  or  BHO:  but  BHC  = 
(A  -  n) ;  therefore,  FD  O  mast  equa\  \K  -  a) 


(!^ela.Ay  asA  tl 


illwenisyByttistBDr'  =. 
-1— <i— o|/r.      l^f  = 


B.  T  cot  Al ! 


ttiosa.  bot  I  Uian^t  it  b(tt»r  ti  anilk.  or 


KNQIJBB  MBQHAMIO  AKD  WOBU)  GB  BQIBWCli  »»  8T8 


K[ii.  (2).    Bin,  J  —  R 
Io|f.  hIii.  '^4"  -  ^U 
1.1^.  1'33C 
comp.  luK-  reiG 

log:,  iln-  20'  -  10' 
And  (({nn  z  =  20'-  10",  {a 


=  9-62l)2l3d 
=  0-1258065 
-     979153S6 


(20' 


10"),  =    -{11'  .., 

Eqn.  (3).  rfH  -rfr,Il;r.[t 

Fur  the  part  within  the  braoketi 

log.  cot,  i  =  10-4350160 
log.  tan.  {a  -  x)  =    9-812326e 
log.  -55891 


=  (S'  -  34')  - 
..   («   -  ^]  CO 

hAn— 


9-7«34S5 

Thi*  qnmatitf  being  aabtractad  fiom  unitj, 
we  obtain  -44109,  whoM  log.  U  9-G44S2T2. 
lo^.  1-338  =  01258O65 

log.    -03i  =  a-joeiooo 

cimp,  log.  1-616  =>  0-T9155S6 
0-64462;-i 

log.  ■01107  ■  a-ui)7M23 
TluB  ia  tlie  diapeidon  dR  of  tbeflrat  prlnn, 
and  by  dividing  it  by  (R  —  1],  we  obtam  the 
diBpenive  power- 
ing. -01167    =  3-0670423 
log.  -336        -  9-52r.3393 
bg.  -03173    a  SalUIiTdU 
Foe  the  flint  prijm,  the  dispersive  power  is 
-0S19. 


W 


{To  it  continued.) 


THE   WATCH  AKD  HOW  TO 
REPAIR  IT. 

By  Bscovoa'  Frioiicai.  W^itcehakeb. 

{CiMtimitd  from  page  64). 
Sow  to  Pat  New  Pivot  to  a  Flnlon-Aibi 
TATCH  repairen  who  raside  in  the  Fi 

re  occasiouttlly  oompelled  to  put 
pinion-arbor,  inataad  of  having 
a  iww  pioiuo,  although  many  workmen  who 
are  aooustomed  to  follow  auch  ocoupation  iu 
large  towna  and  cities  where  watoh  manufac- 
turing i«  oatried  on.  oonaider  "  putting  u  new 
fivot  "  an  unprofitablo  and  unsound  pronodura. 
D  some  initancej  auoh  lawy  bo  true,  but  fro- 
iineut  instanoes  are  exceptional,  auch  ai  when 
t!i«  arbor  o(  auvh  ia  very  aokll.  and  when  the 
piuion-ond  of  it  haa  a  deep  hollow  und  tbo 
"  undercut "  of  the  shoulder  hni  been  very 
Diiu'h  reduced.  I  therefore  intend  in  tho  preiPiit 
»BUuka  to  intioduce  to  trcueral  jobbcm  tho 
1U41IIIUT  of  putting  a  new  pivot  to  a  piuion  iir  itH 
arbor. 

The  Snpt  point  to  determine  ahouhl  h<'  In  ti'il 
tliu  hardiioia  of  the  pinion-arbor  whicili  han 
to  bii  drilled  for  tho  reecption  of  a  now  pivut.  If 
il  bi>  wry  highly  tempered  it  tbonJd  be  auftoni'd  ; 
anil  whxn  ths  uprer  pivot  to  h  third  or  finirth 
iihiiiin  inrvqoired,  to  reduce thehantni'iu  cifmicb 
In  II  ViTy  MDiplo  operation,  for,  by  liolditig  miLib 
■rlnir  in  n  pair  of  pliers  and  eipoainir  Ihim  U>  ^ii" 
.ir  ■iilrit-btmp  flame,  when  a  light  blue  nohiur  la 
iHniUuuod  in  must  inatancen,  a  good  drill  will 
)i>rui  a  hole  for  the  intended  new  pivot.  Tho 
uiiM  |>niuNH  would  be  to  form  n  mark  ur  "ilot," 
«b.>rvt>y  a  liuU'  may  be  drilled  for  the  Toneptloii 
.■f  ihii  iutendvd  now  pivot.  I  have  fciuuil  iiinni 
i.li«ii  i>ui-  nuitlkud  adopted  by  which  the  iv>iil  n'  nf 
III.'  |>ivot>lM>le  may  be  formed  on  tliu  ctkI  of  tlio 
«itvr.     ty.  ySmiy  befamiliiir  to  mont'-jo'i- 


Dw.  9,mL 


freely  over  the  ateel  chunfcrer,  BC,  hsvirg  a 
ooiled  epriog  passed  over  it  in  order  that,  when 
the  tube  D  is  paaeed  over  the  ohamforing  piece 
CB,  the  pin  E,  when  secured  in  it*  tube,  such 
apting  wiU  by  its  pressure  force  the  tube  and  ita 
mn  1.  against  the  slot  C  near  it«  pointed  end, 
thereby  ieepinfc  the  cutting- point  B  always 
pro]"wjtiog  a  trifle  through  the  eup-sbaped 
hollow  F,  so  that  the  and  of  tha  piaion-arbor, 
when  pnased  into  It,  will  have  ita  end  central 
with  the  point  of  the  cutter,  C  B ;  then,  by 
holding  this  tool  in  tbe  left  hand,  the  pinion- 
arbor  being  put  in  notion  by  means  of  a  screw 
ferrule  and  hair-bow,  a  small  chamfer  will  be 
formed  on  ita  end,  by  whicb  meana  it  is  kept 
steady  daring  the  next  operation,  which  will  he 
dritUof  the  hole  for  tha  intended  now  pivot. 
There  are  other  methods  of  obtnininga  "dot" 
,diiUing,  though  I  have  seleeted  an  example 


Seonre  a 


which  I  have  thought  safe,  and  at  modei.„ 
though  some  workmen  adopt  the  followin] 

a— orew-fatrule  upon  the  arbor  of 

be  drilled,  planing  the  aeme  in  ^^ 
tod  securing  tbe  chamfered  ahonlder 
of  tho  upper  pivot  in  ahole  of  a  "  rounding-np" 
oentn  ;  when  secure  in  centrea,  by  using  the 
point  of  a  ^Miil  graver  steadied  by  the  "rest,"  " 
oeotte— or  dot— may  be  formed,  whieh 
tetmed"  catching"  it.  Again,  "catcbiog  tbe 
centre'  for  a  baek  pivot,  aay  a  third-wheel 
pinion,  lovolvea  a  little  more  trouble,  to  affect 
which,  should  the  pinion  require  softening,  I 
have  found  the  following  method  advantageons: 
Possess  a  jrieoe  of  brass  wire  about  tbe  size  of  a 
tobaoco-pipc,  drill  a  hole  in  its  end  euch  die 
and  depth  thattbe  pinion  fits  sothat  it  will  i 
fall  from  it ;  its  length  should  be  abint  1  Ji 
such  bra«s-piece  being  placed  upcn  the  pinii 
holding  the  wlieel  with  plierd,  and  by  meaua 
a  blow-pipe  direet  a  flame  to  the  upper  part 
of  the  aiorea^d  brsas  puneh-lika  tool,  and 
watching  carefully,  tho  "punch"  should  bi- 
removed  so  soon  as  the  required  colour  appears. 
It  may  be  asked  for  a  ready  method  by  whieh 
the  blue  colour  of  the  pinion  may  he  removed 
without  the  trouble  of  poliehing.  Have  ready 
a  little  "elixir  of  vitriol"  in  a  bottle  which 
will  be  firm  ou  the  work-bench,  then,  by  havlui 
B.  ^'^ii  pointed  watch. peg  and  charging  it  witJ 
spirit,  by  slightly  rabbiog  the  discoloured  por 
tion  of  It,  tha  blue  colour  will  disappear  ;  then, 
us  quickly  as  possible,  brush  tbe  whole  of  the 
lunlon  and  wheal  with  warm  water  and  soap, 
iifl«r  which,  dry  it  in  a  soft  oloth,  and  then 
place  it  in  alaked  lime ;  when  bruaked  clean, — 
ahonld  it  appear  not  quite  so  bright  as  it  should 
be — a  little  dry  redatuff  and  a  peg,  by  'motion 
"Tiiilar  to  polishing  it,  the  whed  and  pinion  will 
I  rea'y  fon  further  procedure. 
One  next  portion  of  tbia  aubject  will  be  to 
become  soqnainted  with  tbe  method  of  drilling 
It  hole  in  a  pinion-arbor  for  tbe  recoplion  of  a 
new  pivot. 

Our  next  inquiry  must  be  to  know  how  to 
make  the  required  "drill"."  The  "drill  "is  a 
-  .Ty  important  item  iu  drilling  sttcl-that  ig  to 
ly,  it  should  be  li^bt  but  rigid,  in  order  to 
idure  n  moderate  amount  of  pressure,  because 
many  failurea  in  drilling  steel  occur  from  the 
fact  that  insufficient  pressure  is  given,  arising- 
iu  most  instance* — from  the  body  of  tho  £ill 
haing  too  thin,  and  then,  when  tbe  part  to  be 
drilled  is  pressed  towaids  it,  instead  of  "cut- 
ting "  bumg  the  result,  the  drill  bends,  and  the 
Htcel  bcooniea  "gluned."  Tho  driliof  usefoln-aa 
(especially  for  Meel)  ahould  be  ahort-in  tho 
present  insUnce,  say,  about  half  an  inch  long, 
and  when  used  —  w,th  fit  hoir  —  a.  trifle 
longer.  Its  forrulo  should  be  about  a  qoartcr 
if  aninohindismetrr;  but  in  the  present  in- 
itauce  the  drill  is  firmly  fiiod  iu  a  "centre," 
wbiuh  pa«3!B  into  tho  "drilling-tool"  B,  in  a 
■ntre  of  ordinary  tunw. 
.  'ill  illustrate  such  Pigs. 
101,102, 103,  represent  Ihreekindxof  drill  blades. 
lOl  ia  Buitahlotopieroetbc8tcel,inorderthattbe 
No.  102,  miy  comra-nce  tho  hole  with 


cup  of  oO.  Upon  remoT^l,  tbe  ddU«  will  ka 
quita  hard- heaoa,  a  drill  in  auch  """^ntni  a 
unfit  to  uaa ;  therefore,  a  tligkt  redaotioK  tS  ita 
littrdneu  should  be  attijnad.  Tim  and  of  Sk 
drill,  whieh  ia  secured  in  tiio  ''stook,"  Ae^ 
be  held  in  a  flame  until  a  very  aliglit  ohinga  ^ 


for. 


,  tbe 


iiinil-iimiidii  drill  will  not  .w/.r  so  readily  _. 
iIKIiI  Ih)  wished,  iuojOh^quenceof  the  "dot" 
111-  <M.iitro  not  he'iiir  aufllcieiilly  d.-fiiiite.-  After 
Ik.  ilrilU  liiive  hjeu  ahapf  1  aul  fitted  int-i  their 

'  iii.ipkH,"  thpy  hbould  be  liatdencd  and  tem-  „„„,.v  „.  „,  „,„i, 
..iisl.  A  («>»v..ui,.iit  WHY  to  do  such  is  to  twiat  shoaldcc  of  the  arl).! 
I>l>-iiii  ot  v.iry  sniiill  hiudinj.'  wire  round  tbree    ~ 


colour  appesra  behind  tbe  blade  of  it,  at  whiA 
instant  of  time  it  should  bo  dipped  Into  ooU  dH. 
Drills  thoa  hardened  and  tempered  are  twt 
rough  and  useful.  The  drill  blitde.  No.  103,  b 
one  termed  "  chisel  shaped,"  which  I  have  fonal 
very  usefnl  in  breaking  through  m. glased botltmd 
hole,  after  which,  proceeding  with  the  driU- 
bUtde  marked  102.  Ouch  drill-bladea  abonU  k 
sharpened  upon  an  "  oilstone,"  not  "AA 
The  drill  being  formed,  our  attention  h 
*~  be  directed  to  the  operatdon  of  A-JWn^  tl 
tbe  arbor-end.  Ag^n,  we  have  mmh 
an  illustration  (Pig.  100)  whiob  plaMt  bel 
a  little  tool  in  section,  ita  sotual  aiES,  irt 
used  only  for  the  purporn  of  driUinir  hoL.  ™ 
new  pivots.  It  ia  very  solid  and  UBefnl,  BB 
being  the  body  of  it;  C  C  the  olamping-screwi, 
by  which  the  oentrea  are  fixed  (as  in  ordinary 
"turns");  D,  a  hole  drilled  in  the  loweipait 
of  the  "body"  of  it  for  tbe  purpooe  of  contain- 
afow  drill- blades,  which  are  secured  by  a 
lied  thumbscrew  E.  Independently  ot  tie 
hodg  ol  the  tool,  therp  are  eight  otbei  ^eos 
turned  "centres,"  which  I  hope  to  place  b^na 
our  readera  somewhat  iu  their  soooeasire  order. 
Seoondly,  the  eenlr/t  require  explanation  l9 
1 uninitiated  in  oimnBet  Ion  wllhtk 


those  who  ai 


tool. 

Figures   104  and   lO.J    repreaent     DyUndiiosl 

utrea    in    section,    which    I    think     may    bf 

piacpd    before     reader-    with     the    followiai 

explanations.    Tho  first  of  these  illustrations  ii 


■t"centre"   (Fig.  100)  plaoedin  thelstl- 

portion  of  the  tool,  and  seenred  by  tk 

eUmp-aerew  C:  Nui-b  being  formed toreeeivetlir 

pivot  and   shoulder  of  an   arbor,   so   that  Hit 

ikouldrr  only  is  acting  in  the  concave  poial  Jl. 

and  tho /iiruf  perfee-ly  free  of  the  ptaaage-bcli 

Fig.   lO-i  repn..Renta   another  oentM,  tlw 

the  roceptionof^ 


:¥--inti  the  handle  in  ivlili'li  I' 
of  round  ateel  "ir-,  iiiiij.i..|-iritr 
indi  half;  it  i""'-!   '-'   'i""'"'' 

n-Waled  cuttiuK-Ki'l,  II.  .Iii;l. 
--■  B  .  3«mJlp'jrti..u  of  ih<>  l..i.ly 
c;..:i;«lawayaly.iithalMt-.llri-    ..mi,™,  -. wi.,   uu.Kue,   noioiug  ine  '  reiuiring  the  utw  pivol  ia  secured  in  the  too! 

y..h  will  presently  1-1  .los.Til.-.l.    « U  a  fl».i...  -gs.  or  •pi"t-lump--8«  pro-    (100).  thedriUpre^Mlintothe  "hollow"  «Mk 

-Mi  tt^  tube,  »hi«1.  ,...-.-.  F..h.Ul,     ai..l  wh.-u  W,„./.,r<  dip  qmckly  intoa    105,  thit,  by  cous'ant  pressure  <^th.  MU  A 


mpurin^'  the  two  figures   (100  a; 
,    be  readily  tr--.'  *'•-'    — >"-i-  'i 
ig  the   rei^uiring  the  um 


5i)it 


nmi  9,  1881. 


BWQUSfl  iOBOHAKIO  AND  WOBLD  OV  SOQEKOB^No.  87S. 


tor  kid  Um  [nnlon,  whtcli  beeing  hept  in  motion 
lij  lyna  of  b  h>ir-boir,  the  pinion  aAor  would 
1m  |na<c>d  and  a  hole  formod  for  a  pln^,  out  at 
iriueh  anotfaw  pirot  may  be  fonn«d.  The 
onrespoDdntoe  of  tbo  Fig.  lOfi  with  tluit  of  A, 
Jig.  100,  I  hope  will  be  sufficiently  olear  to 
avoid  further  exptaniition  neoewary.  As  I  have 
prerionaly  stated,  this  tool  is  required  oii/y  for 
drilling  a,  hole  for  new  pirot,  the  final  comple- 
tion  of  it  remiina  with  the  workman  and  olhtr 
tool*,  Buch  ta  "  Jaoot,"  or  otherwise. 

It  may  be  aecegmry  to  furlher  remuk  that, 
when  lUtl  arbora  hafe  to  be  drilled,  a  rapid 
motion  of  the  piaion,  frequently  nauwH  Lalure 
in  prodndDg  n  hole,  which  not  nnfroquently 
neceaiitst^  making  the  aibor  lofter  than  it 
ihonld  be.  A  moderately  flow  motion  of  the 
pinion,  oombiaed  with  hrm  prtaiure  of  the 
drill,  inch  preeeare  being'  at  the  time,  when  the  | 
"bow"  1b  in  it;i  tlmcmcard  Mtlon,  ia  moat  i 
geaentUy  mors  prodnotiTe  of  BDOoesa  in  drilling ' 
a  well  tempsred  arbor  than  a  quiok  motion  i 
of  it.  I 

The  el)(ht  pieoee  of  the  drilling  tool  to  whiob 
I  bav«  previously  referrod  are  sa  following: — 
Two  dnll-Bto<:ka.  aa  A  Fi^.  100;  three  coned, 
oentres  to  reoeire  such  dnlla.  A,  Fig.  lOiand  ' 
105;  one  similar  centre,  with  enlar^,  hollow' 

Siuted  opening  a*  O,  Fi^.  100  and  C,  lOS  :  one 
]g  otntre  sniiodto  noeivo  a  "seconds  "  pivot, 
and  anothiir  double  end  centre  for  very  small 
ataooldern.  I  think  that  the  few  items  I 
harB  placed  before  our  roaders  may  enabie 
many  jobbers  to  OTeroome  a  somewhat  difficult 
tuk — putting  a  new  pivot  to  a  pinion  arbor ; 
but,  I  atrongly  urge  workmim  tii  soleot  steel  of 
good  quali^  (or  the  nxc  iiirel,  for  many  work- 
man tuu  for  granted  that  an  ordinary  sewing 
nnndln  will  aufSoe.  Such  ii  a  miatake,  beoauna 
iMih  are  produced  gtnerally  From  ateel  of 
eooTM  quality,  and  are  totally  unRtfor  the  pur- 
pow.  8t«e1  suitable  for  ibe  objoct  before  us  is 
"tlaffttetl,"  and  may  be  tested  as  following. 
When  a  leosth  of  steel  is  irsJi^H  acrott  the  siain 
it  ahonld  be  olose  and  grey;  if  the  "break  in- 
^DtttM  coariianeaa,  or  sparkling  granules,  auah 
•tael  ia  quite  unfit  lor  thepurposa.  Again,sieelfor 
our  pnrpoae  must  be  hardened  sod  taiaperod,  in 
tba  laitM  macnpr  as  described  far  biirdening 
ddU*  anitable  to  form  holes  in  pinion  arbors,  the 
Itmptr  of  which  rhould  be  ilraw  eoloar  or  dark 
Une.      The  drill  blades  should  be  so  seonred  in 


tba    int«Dded 
Ilwre    is    an  , 

namdy ;  should  there  he  any  difficulty 
«(  fitung  the  piece  o(  rteel  firmly  into  the  bole 
drilled  for  it,  1  have  found  that,  by  iutroduoing 
into  it  a  little  ihinly-mixed  oilstonc-dnat  and 
oil  M«i>t  in  securing  it  by  placing  the  face  of 
the  ^njoo  upon  a  livettinif- stake  itnd  striking 
tlw  plug  wltJi  alight  hammer.  A  plug  of  steel 
well  fitted,  there  will  be  little  difficulty,  I  ap- 
prehend, in  fomuDg  a  pivot  after  the  uiual 
prooedore  of  doing  such. 

B«ok  Setting  Arbor  of  Thrse-iitiaTtsr-plkte 
Marement  FltttnK  too  Easily,  or  Other- 

WlM. 

ICany  iutancoa  como  before  watch-  repairers  in 
wnneclioii  with  the  hand*,  "back-setting" 
aiboT  of  three-qasrter  plate  watches.  In  seme 
instanoea  ila  fitting  so  easily  that  the  hands  are 
not  carried  round ;  and  again,  when  fitted  tightly 
into  the  oeutre- wheel  pinion- arbor,  the  teeth  of 
a  centre-wheel  (espcially  of  small  size  and  fine 
nnmber),  occasionally  are  broken  by  the  act  of 
"  setting  "  the  watch  to  time.  Two  remarks,  I 
think,  aw  necessary  in  this  iu*tance— nanielr 
wMtehea  of  email  size,  the  hands  arbor  should 
th«  oentre- wheel  pinion  so  easy  that,  when 
"liBnda"  are  set  back,  the  watch  shunld  not 
"atop";  and  that  the  pin  whi 
"setting-square"  should  be  brasi  instead  of 
tttel,  beesnse  some  wearers  have  a  tendency 
keep  tbeii  watoh-eases  olean  and  bright ;  h^ioe, 
ftttet  hanng  "  would  it  up,"  breathe  upon  the 
inner  pcrtion  of  the  case  in  order  to  brighten  it 
batOie  oloeisg.  When  stal  pina  are  used  instead 
ol  bna*  ones  to  secure  the  "setting-square," 
vorkmao  ooeasioually  disocver  that  difficultjr  is 
tiefine  them  to  remove  suoh  pins 
iratt  pinB  seoure  the  "cqoarcs," 
tbem  u  other  than  diiBcult. 
Iiwnr  Watoh-Btop.  by  Fnaee  Intermadlate 
—Wheel  belnr  TTntrua— not  Olzenlar. 

Alavfliwatcb,  having  bad  a  new  pinion  put 
to  the  Mnbe-wheel,  was  a  constant  trouble  to 


"The  Uaster  and  hla  Uan";  itwonldstop. 
After  many  attempts — on  the  pEU^  of  the 
jonmeyraim — to  discover  theoanse,  thedotection 
reinltcd  in  favour  of  the  employer,  who  discovered 
that,  haTiDg  had  a  new  pinion,  it  was  worked-ln 
tco  high — i.t.,  its  plnion-faoe  was  nearer  to  the 
npper-plato  than  the  old  sne,  and  as  the  pro- 
ves  of  the   fosse   carried   with  it  the  ateel 

"  steel  wheel,  the  pinion 
of  the  wheel  came  in  contact.  The  pinion  was 
reduced  in  length,  so  that  It  passed  onward, 
being  level  wiui  the  upper  side  of  the  fusee- 
wheel,  snd  under  the  under  side  of  the  "main- 
taining "  whoel.    The  alteration  was  effective. 

Xaklnr  a  New  Bra  to  XalnaprlnK. 
In  making  a  new  eye  to  mainspriag  the  ttecX 
ahonld  be  softened  in  bnch  manner  that  its  sound- 
ness be  folly  retained  ;  therefore,  always  soften 
siuh  steel  with  a  tmall  flame,  for  by  such  means 
the  steel  beoomes  grudnang  softened,  although 
the  Same  should  be  of  rnch  inteLsity  that  the 
steel  should  be  decidedly  "red-hot.  When 
the  softened  portion  of  the  spring  has  become 
cool,  it  should  be  formed  in  suoh  a  manner  that 
the  barrel  urbor  fits  it  closely,  then,  when  a 
pieoe  of  hard  wood  has  been  pUccd  in  the  vice, 
so  that  ita  end  pasBcS  into  the  "eye,"  the  eye 
can  be  formed  with  a  narrow  file  with  a  square 
edge,  t  havefoond  that,  after  the  "oye  has 
been  onmploted,  by  making  it  hot  in  a  fiame,  the 
form  of  it  is  retained.  It  should  be  remembered 
that  the  "  eye"  referred  to  should  be  somewhst 
broader  than  the  hook  of  its  arbor,  by  which, 
the  mainspring  is  kept  free  from  nressing 
against  the  bottom  or  cover  of  the  barrel. 


)t  long  si; 
of  fair  e 

bting,— ■ ,. 

ally  started  sgain  withont  b«mg 
occupied  some  time  to  detoct  the  cause,  which 
was  that,  some  perbon  had  given  end-shake 
to  its  third  wheel  by  raising  its  bar  by  some 
suoh  tool  as  a  screw-driver,  by  which  act  a  bnir 
had  been  formtd  in  the  hollow  of  the  pillar- 
plate  ;  the  teeth  of  the  wheel  acted  so  closely  to 
suoh  hollow  that  (the  third  wheel  being  much 
out  of  flat)  occasionally  iho  points  of  the  teeth 
oaus-ht  against  the  burr.  Such  wss  the  cause 
of  ths  watch  stopping, 

Flap    of    "  Stop "    projeotinr   beyond    Ita 
"  Stud "    and   Upper   Plate. 

A  watoh  that  has  a  cap  —  whether  it  be 
"rinn"  or  "full  cap" — occasionally  gives 
trouble  to  "jobbers,"  inasmuch  as  iDstances 
have  come  before  the  trade  something  as  follow- 
ing: A  watehcomplaiuedof  as"stopping"  :  the 
instrument  being  placed  nnder  the  watchmaker's 
care,  he  "winds  it,  and  places  it  when  his 
ne  will  fioquently  notice  it.  In  aboat  seveii  to 
eight  hoars  he  discovers  it  has  ceased  "ticking." 
The  watoh  ia  removed  to  detect  the  cause  ; 
when  opened  and  ita  "  cap  "  removed,  the  watch 
starts  oS  brilliantly,  and  nothing  detected.  It 
is  again  submitted  to  another  test,  and  after 
hanging  a  few  hoars,  another  "  stop  "  is  ob- 
served. After  a  little  thought,  the  watchmaker 
resets  the  instrumontond  replaces  it  for  another 
test,  but  withnut  putting  the  "cap"  on.  In 
BQch  oocditioD  the  watoh  goes  well.  Thecanse 
then  had  to  be  traced,  the  result  being  that  when 
the  "cap"  was  properly  secured  upon  the 
watoh,  the  "flap"  of  the  "stop,"  which  with- 
out the  cap  projected  beyond  the  "frame,"  was 
pressed  back,  so  that  when  the  "fnsse-cap" 
returned — which  occupied  about  eight  hours — 
it  "  butted"  againat  Uie  edge  of  the  "stop"  and 
ooold  nut  pass  under  it;  hence  the  stop.  The 
projecting  "Sap"  woe  reduced  in  length,  and 
— --■"-■'  the  complaint. 

[To  be  contiHUed.) 


A  NEW  FAIKT  BEHOTES- 


MANY  queriea  reaoh  tu  from  time  to  time 
requesting  information  as  to  ready  and 
cheap  means  for  removing  paint,  tar,  tu-t, 
grease,  &c.,  from  wood,  metal,  atone,  end 
fabrics  of  all  kinds.  Thi  following,  from  , 
the   Suilding   Sties,    may    be    of   om.  —  Ia^-^ 


Honday  we  were   invited  by  Ueatra.   Bendle 

Brothers,  of  3,  Westminster  Chambers,  to  see 
some  expenments  made  with  a  preparation  upon 
various  specimens  of  painted  wood  and  metal. 
These  were  all  old  samples,  wcU  painted  with 
several  coat*  of  good  oil- colour.  The  compound, 
which  is  of  a  cream-like  consistence,  qoile 
white,  is  spread  over  the  painted  sorface,  and 
after  being  left  on  a  few  minutes,  is  wiped  oB. 
The  new  "electiic"  paint  remover  is  che- 
micaUy  prepared  according  to  a  scientific 
formula,  in  which  potash  and  soda  are  the 
principal  ingredients,  but  in  which  there  is 
not  a  trace  of  lime  present.  Its  action  upon 
the  body  of  the  paint  is  thorough  and  complete, 
a  sipouiflcatlOD  IB  set  up  wbiui  continuea,  the 
soda  Is  liberated,  and  fresh  soap  formed,  and  this 

?ss  ^oen  on,  the  alkali  being  liberated  as  it 

inted,  till  the  whole  cf  the  puint  is  removed. 
The  specimen  wo  saw  acted  upon  only  remained 
atiout  a  quarter  of  an  hour  subjected  to  the 
action  of  this  canstio  preparation,  and  the  com- 
pound  being  wiped  ofi,  every  trace  of  paint  was 
found  cleanly  removed,  andUie  wood  eiposed  ap- 
peared as  if  IL  had  been  planed.  Nothing  could 
be  a  more  satitfactory  lost  of  the  deetruetive 
n  set  up  by  this  material.  Directly  the  oom- 
d  touches,  saponification  is  Bet  up.  The 
a  of  this  preparation  seems  to  be  twofold ; 
there  is'tirBt  tne  destruotive  action  of  the  applied 
alkali,  iilwuys  caustic,  and  next  a  oonUnnod 
sponge-like  action  gcing  on — in  other  words,  a 

*aut  and  perfect  causticity  is  maintained. 

reiult  of  the  preparation  on  metal  was 
equally  convincing.  A  gaa-meter  which  had 
been  thoroughly  uoated  was  eipoiedto  the  com- 
pound for  about  twenty  minutes,  after  which 
the  japan  was  removed  and  the  bright  metal 
sed.  The  other  fotms  cf  this  pr^aration 
iwwere  of  a  u-esker  charsoter  and  nearer 
soap  in  tht-ir  compoeition.  They  are  intended 
to  romovo  dirt,  and  their  ocLiun  is  just  the 
se  of  the  componnd  already  described.  The 
preparations  aie  liquid  and  are  Holnble  iu  wktcr, 
and  their  cleansing  power  upon  cloth  of  an  un- 
mistakably i^rcasy  and  dirty  character  was 
aTmost  magictl.  For  delica'o  carvings  nnd 
fabrics  of  all  kinds  these  solutions  are  admirab^ 
adapted,  and  we  think  their  use  by  restorers, 
decaratan,  and  others  will  be  highly  ojteemed. 
The  modificition  of  the  sululion  for  cleaning 
cloth  is  well  adapted  for  restoring  the  linings  of 
rail  way -carriages  and  s'.utf  scats  of  all  descrip- 
tions. No  tcraping  or  eratdog  is  neceasa^. 
There  is  nothing  Injurious,  we  are  told,  in  the 
preparation  which  can  attack  or  injure  metals  or 
cloths,  they  all  produoe  a  minimum  action  on 
brushes,  which  is  a  consideration,  and,  what  is 
very  important,  oolour  ia  not  taken  out  by  the 
use  of  these  solutions.  The  price  is  less  than 
that  of  other  preparatioui.  The  "p«int 
remover"  can  bo  easily  applied  by  being  spread 
uver  the  painted  surface  to  bo  removed.  It  is 
nold  in  61b.  tins  at  2s.  6d.  each,  and  the  patentees 
:ire  prepared  to  give  special  quotations  for  large 
^uontitiea  in  bulk  for  railway,  gas,  and  shippinif 


KECESailY  OF  CLEAA  UECHASICAL 
COHCEPTI0K8— II* 

By  WlLLLIAX  D.  MABxa, 

Whitney  ProfssMr   of  Dynamical   Eogiaeering, 
Uoiverrity  of  Pennsylvania. 

THE  distinction  between  momentum  and  the 
really  acting  force  in  many  eases  which  occar 
laust  be  shaiply  drawn.  If  tne  acting  force  ba 
oonstant,  it  will  add  equal  inoremeuta  of  velocity 
in  eai^  unit  of  time,  and  the  inlenaity  of  the  act- 
ing force  can  be  at  once  deduced  by  dividing  the 
momentum  by  the  time  of  its  action.  Thus  a 
l>ody  let  fall  and  acted  upon  by  the  cootant  force 
<ii  gravity  bas  at  the  end  of  ons  second  a  momentum 
My,  and  at  the  end  of  two  seconds  a  momentum  of 
JM^,  but  the  acting  constant  force  is  itill  Hj  or 
JUi/,  divided  by  the  time  two  seconds.  Thus  we 
have  the  diatination,  tiie  momeDtom  (Mr)  ia  the 
mtemity  of  a  oonstant  force  which  acting  contrari- 
wise upon  any  mass  in  motion,  with  the  velocity  p 
for  one  stccnd,  would  bring  it  to  rest;  or,  it  the 
mats  {M)  be  at  rest,  will  iu  one  lecoud  import  to  it 
the  Telocity  v.  On  the  other  hand,  the  ictieg 
constant  feroe  F  -  VLvit  may  act  for  any  length  ij 
lime,  (,  and  theretoie  may  be  of  any  intennty. 

Work  has  already  been  defined  as  force  (F) 
multiplied  by  spaos  («). 

If  now  tor  F  we  sdIn 


e  sobslitute  lU'it  »^-«^^^ 
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that  for  any  freo  body  put  iu  motion  by  the  action 
of  a  constant  force ;  tha  spaoo  pB8s«d  over  is  equal 
to  one-balf  the  liual  velooity  multiplied  by  thu 
time,  we  have  work  =  Fj  =  Mv.t  x  v(  2  =  M<-'  2. 

Thu  result  at  ouoe  reminds  us  of  the  term  **  'tv 
'.''(','*  litt;r»lly  meaning  living  force,  and  ±howB  us 
that  the  work  expend^  in  giving  motion  to  any 
body  and  stored  up  in  it  is  oae-hjgdf  the  r'.v  heu^ 
cun  be  separated  into  which  the  two  terms  (Mr)  and 

(:;),   the  first  being  the  momentum   and  the 

sticond  the  space  through  which  the  momentum 
will  act  iu  one  second.  Matter  has  the  power  of 
absorbing  and  storing  np  work  while  being  given 
motion,  and  gives  out  work  when  its  motion  is  re- 
tarded. A  body  in  motion  and  not  acted  on  by 
any  force,  will  move  in  a  straight  line  and  with  a 
constant  velocity.  If  this  body  is  acted  upon  by 
a  resistant  force,  it  will  not  stop  until  all  of  the 

work  stored  in  it  (  ^|-  j  ii  given  out. 

These  pbenomi  na  are  due  to  the  inertia  of  matter, 
meaning  by  iueiti^i  the  inability  of  dead  matter  to 
change  its  position  or  motion  of  its  own  accord,  and 
the  pdssivu  reaistouoe  which  it  offers  to  all  action 
upon  it.  **  Action  and  reaction  are  ever  equal, 
simultaneous  and  opposite,"  but  in  a  free  body  the 
reaction  is  always  yielding  to  the  action  of  a  force 
in  the  form  of  motion  of  the  body  iu  the  direction 
of  the  acting  force,  and  the  matter  contained  in  the 
body  acted  upon  stores  up  the  combined  force  and 
motion  as  work.  The  moment  of  inertia  of  a 
rotating  bodv  is  the  statical  moment  of  the 
momentum  of  the  body  and  is  equal  to  the  sum  of 
the  moments  of  the  momenta  of  its  intluitesimal 
elements ;  it  is  the  moment  of  that  constant  fotco 
with  which  a  rotating  body  would  rebist  b«iug 
brought  to  rebt  in  one  second ;  or,  being  at  rest, 
would  resibt  having  impressed  upon  it  a  certain 
angular  velocity  (u*)  iu  one  second.  Thus  each 
elemeutttry  particle  (/m)  would  have  a  momentum 
(<i4<-),  and  a  lever  arm  (r)  and  its  moment  of  inertia 
would  be  /i.rr\  but  smce  v  =  rw  we  have  owr  — 
tin  ill'  as  the  moment  of  inertia  of  each  particle  and 
Iwv/'tc  us  the  moment  of  inertia  of  the  whole  body. 
The  definitions  of  and  formulae  for  the  moment  uf 
inertia  given  in  maijy  text- books  negiect  the 
angular  velocity  and  thu  acceleration  of  gravity  (y) 
and  are  therefore  only  couspcirative  measures  ot  tnu 
moment  uf  inertia,  and  do  not  give  a  clear  concep- 
tion of  what  the  moment  of  inertia  really  is.  If  it 
i«  deiired  to  know  the  amount  of  wurk  done  in 
giving  the  mass  //.*  the  velocity  v  in  one  second,  we 

have  at  once  the  ex|rcssion  (mr)  (-^  for  the  work 

=s  1  2/W('  =  hir*  u^.2»  A  more  complete  and  mis- 
le.iding  misnomer  than  moment  of  inertia  wuuld  be 
hard  to  imagine  if  the  original  inventor  of  the  term 
meant  by  it  what  he  is  usually  assumed  to  mean, 
^iz.,  *'tlie  work  lost  or  gained  whUat  the  body  is 
cxpcric lining  a  change  in  the  s<juare  of  its  augaUr 
velocity  tqual  to  unity/'  or  *' the  weight  of  a  body 
which,  if  concentrated  at  the  distance  unity  from 
the  axis  c  t'  rotation,  would  require  the  same  work 
to  produce  a  given  increase  of  angular  velocity 
which  the  actual  body  requires."  The  moment  u*f 
Hcxure  used  in  discussiuus  of  the  elasticity  and 
strength  of  materials  is  an  analogous  exprisaion  to 
the  moment  of  inertia,  the  modulus  of  elasticity 
taking  the  place  of  the  angular  velocity';  it  is  a  statical 
measure  but  mention^  here  becuUAe  of  itit 
similarity  to  the  moment  of  inertia.  Tao  radius 
of  oscillation  of  a  rotating  body  is  equal  to  its 
moment  of  inertia  divided  by  its  momentum ;  it  is 
the  mean  radius  or  lever  ami  of  the  momentum  ; 
the  extremity  of  this  radius  is  the  centre  of 
ofecillation  or,  as  it  is  sometimes  called,  the  centre 
of  percussion  of  a  suspended  body,  because  if  thu 
body  be  struck  at  this  point  no  shock  will  be 
communicated  to  its  axis ;  it  is  the  point  where 
statical  equilibrium  occurs  between  the  momentum 
of  that  part  of  the  body  between  it  and  the  axis  of 
rotation  and  the  momentum  of  that  part  of  the 
body  outside  (away  from  the  axis)  of  the  centre  of 
percuBsion.  Since  the  an|;ular  velocity  is  a  common 
factor  of  the  moment  of  inertia  and  the  momentum 
of  8  body,  it  can  be  and  usually  is  neglected  and  the 
radius  of  oscillation  is  found  by  dividing  the 
measure  of  the  moment  of  inertia  of  any  body  by 
its  statical  moment.  The  centre  of  nreasure  ib  an 
analogous  term  to  the  oentre  of  oscillation  and  is 
found  in  a  similar  manner.  It  ii  a  statical  term 
and  its  analogy  is  due  to  the  fact  that  the  pressure 
of  water  increases  with  the  depth  from  the  surface 
in  the  same  ratio  that  momentum  increases  with 
the  distance  from  the  axis  of  rotation,  or  the  elastic 
resistance  of  materials  increases  with  the  distance 
from  th'j  neutral  surface  of  a  beam.  The  square  of 
the  ladiuij  of  |:yration  of  a  rotating  body  is  equal 
to  its  moment  of  inertia  divided  by  the  momentum 
of  the  mtum  sopptised  to  be  concentrated  at  a  dis- 
tance equal  to  unity  from  its  axis,  if  the  angular 
velocity  which  is  a  factor  of  both  terms  be  neglected, 
the  iFquara  of  the  radius  of  gyration  can  be  deduced 
as  usually  expUiued  in  the  Dooks  by  dividing  the 
measure  of  the  moment  of  inertia  {}lfnt*)  by  the 
mass    (M)     uf    the    body,    the    square    of    the 


radius  of  gyration  (/*)  is  the  mean  of  the  squares 
of  the  radii  of  the  infinitesimal  dements  of  any 
rotating  body.  The  centre  of  gyration  of  any 
body  is  that  point  at  which,  if  its  mass  were 
supiKMkd  concentrating  and  revolving  with  tho 
given  angular  velocity  about  the  axis,  the  moment 
of  the  momentum  of  this  concentrated  body  (MVA) 
would    equal  tho   sum  of   the  moments   of  the 


the  actual  moment  of  inertia  and  the  moment  of 
inertia  of  the  mass  assumed  concentrated  at  a 
distance  unity  from  the  axis,  the  centre  of  gyration 
has  no  actual  physical  existence  aa  has  the  centre 
of  oscilliition.  but  it  serves  a  convenient  purpoBe  in 
mathematical  investigation.  From  the  definition 
of  the  radius  of  oscillation  it  will  at  once  be  seen 
that  it  can  be  deduced  by  dividing  the  s«iuareof  the 
radius  of  g}-ration  by  tho  distance  of  the  centre  of 
gravity  of  any  body  from  its  axis  of  oscillation. 

Force  is  actually  exhibited  and  it  action  felt  only 
when  there  is  a  cmmge  in  tho  velocity  with  which 
a  mass  is  moving.^  Centrifugal  force,  which  is  the 
intensity  with  which  any  body  moving  in  the  arc 
of  a  circle  resists  being  drawn  towards  its  centre, 
is  a  good  example  of  this.  Centrifugal  force  equals 
the  momentum  of  a  mass  multipliea  by  its  angular 
velocity  rMrir).  Ghenerally  we  can  say :  In  any 
change  ui  velocity,  the  intensity  of  the  acting  force  is 
measured  by  the  mass  multiplied  by  the  velocity 
which  would  have  been  generated  in  one  second 
had  the  force  rem-uned  constant.  The  theorem 
of  virtual  velocities  to  which  ^quent  reference  is 
made  in  works  on  mechanics,  expresses  in  the  form 
of  an  equation  the  equality  of  the  elementary 
quantities  of  power  being  transmitted  by  any 
mechanism.  Thus  suppose  the  work  actuating  any 
machine  to  be  F^  and  the  work  being  done  by  the 
machine  to  be  Fi^i,  then  letting  (ft  be  the 
diflferential  of  the  time,  we  have  F  th  'it  =  Tiiis  tit 
or  Vr  =  Fill. 

Thif  theorem  may  also  be  interpreted  by  saying 
that  the  power  of  all  parts  of  a  continuous  train  of 
mechanism  at  any  instant  is  the  same,  frictional 
li)Sjes  being  neglected,  'ihe  question  at  once 
arises  :  What  is  a  machine  ?  To  which  wo  would 
answer  that  it  is  "an  assemblage  of  resistant 
parts,''  for  the  purpose  of  conveying  work  from 
one  puiut  to  another  by  means  of  predetermined 
motions.  Many  of  the  laws  relating  to  machinery 
aie  incorrectly  phrssed,  and  we  repeat  them  in  a 
corrtuted  form :  Xo  machine  can  give  out  more 
work  than  is  put  into  it.  Losses  of  work  occur  in 
all  machijiery  because  of  friction.  Lost  work  due 
to  friction  usually  disappears  as  beat.  Whatever 
is  gaiue<i  in  speed  is  lost  iu  furce  in  all  machines. 
The  work  done  by  every  member  of  a  contmuous 
train  of  mechanism  is  the  same  for  one  cycle.  Per- 
petual m-ition,  i.e.,  the  creation  of  work,  is  not 
possible.  These  laws  cannot  be  dispensed  with  nor 
in  many  cases  be  deduced  one  from  the  other  ;  they 
are  many  of  them  mechanical  axioms,  and  are  for 
the  most  partthe  result  of  experience,  and  of  a  vast 
number  of  experiments  never  recorded  and  dis- 
cussions long  bince  forgotten. 


620WTH  OF  LAND  PLANTS  IN 
VAEIOUS  MEDIA. 

BY  numerous  analyses  of  ash,  it  has  been  pos- 
sible to  ascertain  those  mineral  constituents 
which  may  enter  a  plant  in  the  liquid  sucked  up  by 
it  from  the  ground.  Tho  necessity  or  real  value  of 
mineral  constituents  of  the  ground  for  plants  may, 
on  ihe  other  hand,  be  determined  by  synthetic 
methods,  the  essence  of  which  consists  in  endeavour- 
ing to  support  plants  with  a  mixture  of  mineral 
salts,  which  the  experimenter  has  purposely  pre- 
pared. In  the  Agricultural  Institute  at  Leipsic 
Ilerr  Knop  has,  for  several  years  post,  carried  on 
experiments  of  this  kind,  both  personally  and 
through  his  pupils.  The  following  is  an  account  of 
his  rvcent  observations  on  the  growth  of  land 
plants  in  different  media,  in  wat«>r,  aqueous  solu- 
tions of  nutritive  matter,  earth,  &c. 

Plants  which  develop  numerous  root -fibres^  and 
monocotyledons  generally,  flourish  in  a(}ueous  solu- 
tions just  as  well  and  normally  as  in  tho  best 
natural  soil.  Many  dicotyledonous  land  plants  also 
accommodate  themselves  to  an  aqueous  medium, 
espec'ally  those  which  seem  to  have  a  certain 
natural  power  of  accommodation — e.g.,  species  of 
polygonum. 

The  unfavourable  influence  of  a  constant  sur- 
rounding of  the  roots  with  water  instead  of  earth, 
appeirs  most  distinctly  in  the  cultivation  of  trees. 
One  observes  here,  too,  liowevor,  that  a  land  root 
may  be  transformed  into  a  water  root,  and  that 
trees  wliich  in  general  adopt  the  drier  ground  for 
their  station  f^ve  out  new  water-roots,  and  pro- 
trude the  points  of  land  roots  already  formed,  in 
the  form  of  «"ater-ro<VJB,  further  into  the  nutritive  | 
solution,  *  I  laufjpon'iits  developed  to  a  certain  > 
extend  v^'g »a^  )m  earth  to  water. 

^  vheu  bh'  ^  matter  of  indifference 


what  is  the  degree  of  concentration  of  the  nntaitive 
solutions.  Laud  roots  give  new,  oolourlsHi  or 
white  continuations,  and  new  seooudary  roets 
l>etween  those  already  produced  in  ground*  most 
easily  and  best  in  distilled  water.  The  piowss 
f^B  en  more  slowly  in  nutritive  solutiona  eonftain- 
mg  salt  to  the  extent  of  0*5  per  1,000,  aud  what 
the  proportion  of  salt  amounts  to  4  or  5  per  1,000, 
thegrowth  of  reots  mostly  comes  to  a  atanditill 

Herr  Knop  describes  a  seriea  of  watar  oiiltiva- 
tions.  The  first  three  were  carried  ont  bjHsc 
Wolf  Dijbeln.  The  objects  of  ezperiment  wen 
oaks,  which  were  cultivated  for  a  number  of  yMii, 
partly  in  a  complete  nutritive  solntion,  partly  ia  a 
solution  incomplete  by  omission  of  iron,  and 
partly  in  mere  distilled  water.  One  of  Hsb 
Wolf'^t  oaks  has  stood  since  1863,  in  distilled  watsr 
only,  renewed  only  once  in  the  year,  and  ia  rtiU 
alive. 

Particulars  aa  to  the  sixe,  number,  and  weight  of 
the  plants  and  their  organs  are  f  unushad  in  Hmt 
Knop*s  memoir.  The  phenomena  in  the  eaaa  off  a 
cultivation  without  iron  are  intereating.  The 
leaves  formed  on  those  oaks  in  May  and  Jnna  w«t 
always,  notwithstanding  the  want  of  iron,  lacgs^ 
juicy,  and  dork  green ;  only  the  leaves  of  Febmvy 
and  March,  and  in  many  years  also  thoae  fomed 
in  September  and  Octot>er,  were  small  and  of 
bright  green  oolour.  These  results  are  remarkably 
even  if  we  suppose  that  a  trace  of  iron  passed 
from  the  glass  vessel  and  from  the  aoom  into  the 
plant ;  for,  on  the  other  hand,  the  plant  must  have 
suffered  a  not  inconsiderable  loss  of  all  minanl 
constituents  in  the  offcast  leaves. 

The  oak  which  has  stood  in  distilled  water  since 
1S63  shows  that  the  annual  growth  from  the  first 
to  the  eighteenth  year  has  steadily  decroaead  in  pro- 
portion as  the  loss  of  mineral  constituents  1^  the 
casting  of  the  leaves  has  increased,  and  that  the 
entire  product  of  seventeen  years  is  about  thrss 
times  the  seed.  The  stem  is  at  present  8bb. 
diameter  near  tho  root,  and  38otm.  high,  suppoMiK 
it  were  stretched  out.  Until  the  year  1868,  ths 
stem  had  no  secondary  branches,  and  bore  evaiy 
year  leafiets  at  the  terminal  end,  altogethsc 
24  pieces  of  103gr.  dry  weight.  Up  to  1880,9.$ 
leaves  and  leaflets  were  borne  by  the  plant,  dry 
weight  2-28gr. 

For  oompaiison  with  this  oak,  one  is  taken  which 
has  been  grown  since  I860  in  a  complete  nntritivs 
solution.  This  lo  years  old  oak  is  l'61m.  high  if 
stretched  out,  and  the  stem  close  to  the  root  has  at 
present  a  circumference  of  about  octm.  The  main 
root  is  somewhat  thicker,  and  has  a  length  of 
20ctm.,  while  tho  grou])  of  secondary  roots  has  speop 
mens  of  40  to  oOctm. .  in  length.  Of  branches  of 
the  first  order  there  are  two  pairs.  There  are  nins 
branches  in  all,  mostlv  from  20  to  SOctm.  long. 

Tho  contraction  of  the  stem  aud  the  branches 
of  these  plants  cultivated  in  water  is  a  consequence 
of  the  abnormal  root  development.  This  abnormity 
is  due  partly  to  the  water  surrounding,  which 
hinders  the  exchange  of  gases  between  root  and 
atmosphere.  This,  however,  is  not  the  only 
hindrance.  For  if,  instead  of  a  mere  nutritife 
solution,  one  employs  a  soil  thoroughly  saturated 
with  nutritive  solution,  the  roots  grow  therein 
much  better  than  in  mere  solution,  Uiough  not  M 
well  as  in  moderately -watered  ground. 


GRAPHIC  METHOD  OF  FINDINO  IHE 
LATITin)E  OF  A  PLACE. 

**    A  MOXG  all  the  means  employed  by  travillen 

XJl  of  ascertaining  the  latitude  of  a  place  of 
holt,  there  are  few,"  writes  M.  Adan  in  a  recent 
paper  to  the  Belgian  Academy,  **  which  do  not  in- 
volve conditions,  easy  to  be  fulfilled  in  observao 
tones,  but  nearly  always  troublesome,  or  efen 
impossible,  during  a  journey. 

**  It  would  be  a  great  advantage  if  the  explorer 
had  not  to  await  the  meridian  passage  of  a  known 
star,  or  make  correspondent  observations,  the 
second  of  which  is  often  missed  by  reason  of  the 
state  of  the  sky ;  if,  again,  he  had  not  to  detarmine 
the  looal  hour  or  the  azimuth  of  a  star,  when  the 
time  passed  at  a  halting-place  required  him  to  take 
observations  on  only  one  side  of  tno  meridian. 

**  Thus,  it  has  long  been  common  to  commend  the 
process  of  extra-meridianal  zenith  distances,  either 
of  two  stars,  or  of  the  same  star,  at  instants,  the 
interval  of  which,  given  by  a  pocket  chronometer, 
ia  translated  into  sidereal  time,  and  cunverted  into 
arc.  A  doubtful  observation  may  bo  recommenoed 
a  few  minutes  later,  and  the  traveller  will  very 
soon  have  the  latitude  in  any  case. 

*'  Still,  this  method  has  never,  so  far  as  I  know, 
been  employed,  probably  because  of  the  complica- 
tion of  trigonometrical  formula]  not  calculable 
directly  by  logarithms,  to  which  it  is  necessary  to 
have  recourse.  Perhaps  it  is  for  this  reason 
that  travellers  do  not  bring  bs^ck  from  their  long 
journeys  the  geographical  cip-ordiiiates  of  the 
2>laces  visited,  and  leave  their  risutes  doubtful.  It 
would  sulllce,  however,  to  know  a  few  points  with 
an  approximation   of    one   to    two    sexagesimal 
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the  IncliDation  of  the  wheel  to  the  osis  of  the 
rotating  cylinder,  lu  thia  way  it  can  be  used  to 
Sod  the  work  done  by  a  fluid  pressaia  reciprocating 
engine,  or  the  energy  transmitted  by  a  afaaft  or 
belt  from  one  part  of  a  factory  to  another.  Moro- 
OTBT,  by  making  Iha  wheel  very  imall  and 
light,  the  etrangth  of  an  electrio  current  may 
be  Boatinaoualy  mcaiured,  if  the  disc  is  in- 
clined by  means  of  the  naedle  of  a  galvanc- 
meter  in  circnit.  Mr.  Boys  has  constructed,  on 
the  same  principle,  an  electric  energy  meter 
which  inte)trates  the  product  of  the  strmgth 
'  '"  '  the  difference  of  potential  between 
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which  ia  wound  in  the  oppoiite  direction  of  its 
lower  half.  By  the  uae  of  what  Mr.  Bova  calla 
"indualion  trapi"  of  soft  iron,  the  magnetio  force 
is  conUned  to  a  small  portion  of  the  sn.'pended 
■olenoid.  and  by  tbia  mains  the  attracting  force  of 
the  llisd  aolenoida  upon  it  is  iudepeodenC  of  pcsi- 
tioD.  The  middle  aolenoid  ia  hung  from  the  end  of  a 
balance  baam, and  its  motion  in  retarded  by  a  coantei- 
weight,  whioh  admits  of  regulating  tha  mBlar 
to  give  standard  meaiure  as  a  clock  gives  slandard 
time.  The  motion  o(  the  beam  ia  caused  to  indiiiB 
the  integrating  wheel,  and  the  rotation  ol  the 
cylinder  gives  the  energy  aipendad  iu  foot- 
pounda  by  means  of  an  indicator  or  diagram,  aa 
the  CUB  may  be.  The  object  in  giving  an  equal 
number  of  turns  in  opposite  direotions  to  the  lus- 
peuded  solenoid  is  to  render  the 
seuaiblo  to  eitemal  magnetic  f  orcea. 


THE  BBIL  PUBCH. 


;e,  la  a  handy  little  device,  made  by  Mr.  R.  K. 

nca,  of  Birkenhead.     It  enabtsa  any  amateui 

mecbanic  inst&ntuieously    to  centre  any  roand, 

are,  oval,  triangular,  hexagonal,  or  octagonal 

cleforthe  purpose  el  drilling  or  taminir.     In 

the  punch  is  held  upright  !a>  shown  iu  Fig.  1; 

.  .r  the  article  to  be  centred,  and  the  punch  centrt 

tapped^  whan  the  true  oenire  of  any  geometrieally- 

ahaped  article  will  be  found.     The  pnnch  will 

"~itre  any  size,  from  a  quarter  to  one  inch  in 


New  Hethoda  In  Porcelain  Uanufactnre. 
-The  pute  uaad  for  porcelain  often  contains  fer- 
ruginoiu  partiolea,  which  give  the  baked  articlea  a 
--'--IT,  or  a  minutely -spotted  appearance,  whi'rea 
while  may  have  been  desired.  The  attempt* 
hitherto  made  to  remove  those  traces  of  iron  nitb 
eta  have  met  with  poor  success.  Itscently. 
ver,  at  two  important  French  works,  it  wss 
decided  to  set  up  powerful  apparatus  in  which  the 
lactridty,  instead  of  beiog  snpplied  from  bat- 
■rieB,  waa  obtainad  by  means  of  a  amall  Gramme 
mochuie  driven  by  a  ateam  engine.  The  arrange- 
-ent  (which  ia  aoid  to  work  wall)  comprises  a 
rang  horizontal  electro- mairnet,  with  the  poles 
:ry  near  each  other,  and  between  thent  a  thin 
box.  The  paste,  very  liquid,  eutera  the  upper  part 
of  this  boi  and  is  deflected  towards  the  polur  sides 
b^  a  bent  pioce  of  zise.  As  it  flows  doirn  thsae 
-">»-  the  iiOB  corpuscles  are  caught.  The  appn- 
is  oleaaed  twice  a  day,  by  means  of  a  jet  of 
water,  the  magnet  being  unmade.  About  one 
gramme  of  iron  particlea  la  atopped  in  the  paiiaf  a 
if  lakilogrammesof  paste,  and  500  or  6UU  kQo- 
grammes  of  pnate  may  be  poaasd  through  one 
appaialus  in  a  day. 


SCIENTIFIC   SOCIETIES. 

CABLISLE    UICEOSCOFICAI 
SOCIETY. 

.,  1  in  coaneetion  .  _ 

Scientific  9ociely,  but  wbich  latteriv  has  bam 
working  independently,  held  n  meeting  in  the 
New  Hall,  Fisher- street,  on  Wednesday  evening, 
23rd  ult.,  for  the  purpose  of  bringing  its  opota- 
tioDs  more  particalarty  befL>Te  the  puhli,:,  and  to 
bear  an  inaugural  addren  from  the  Piesidenc  of 
the  society,  tbn  Kev.  Canon  Carr,  M  A.  Canib., 
F,M,S„  F,R.M-a.  vicirofDaUtou. 

Canon  Oarr,  who  waa  received  with  appUnsf, 
Qrst  oongratnlated  the  members  on  having  aiao- 
cialed  ihenuelves  in  a  Booiety  having  for  its  object 
the  promotion  ef  microscpical  raaeorcb.  His  only 
regret  waa  that  a  more  able  member  bad  not  been 
serectrd  to  fill  the  positinn  of  its  Urit  pra-idcnt. 
However,  he  would  gladly  do  his  best  to  promote 
the  interests  of  the  society,  and  he  truated  that  u 
it  on  we  should  find  their  otganiaation 
.  init  in  practical  henetlf  tu  all.  H-andinj 
aide  by  aide  with  that  popular  and  useful  tociety, 
tha  Carlisle  S.-ientidc  Rnciety  and  Field  Xaturallai 
CInb,  they  had  work  of  a  somewhat  similar 
iharaoter  to  do.     Of  thot  siciety  the  general  pnr- 

eie  is  to  promote  observation  and  to  increase  ooE 
owledge  of  the  larger  objects  in  natuce.  chiefly 
thoBe  conneoled  with  geology  and  botany.  Tha 
object  of  the  Carlisle  Mii^rossopical  S-jciety  ii  to 
pnrsun  research  where  the  other  stops,  to  ezamine 
into  the  minute  structure  ol  objects  which  nra 
either  invirible  to  the  UBaaaisted  eye,  or  which, 
tbongh  visible,  have  details  too  small  to  ba 
inrestiEated  without  optical  appliaDces.  In  tbcsa 
reBearchCB  they  had  great  advantige  over  thoee 
who  bad  preceiUd  them.  The  micrciscnpe  had 
of  late  years  been  brought  to  marvelloua  par- 
lection,  and  it  waa  still  improving  as  an  instrument 
of  preciaion.  All  that  oar  iinetitars  had  to  use  In 
the  examination  of  mionte  objects  was  practically 
the  Bimple  lens,  follond  in  due  time  by 
Wollaaton'a  doublet.  He  then  proceeded  to  de- 
scribe the  various  instrumetits  which  bad  been 
introduced  in  recent  yeara,  fata  remarks,  of  conrse, 
being  of  a  technical  nature  and  more  particularly 
intended  for  the  members.  The  simple  DjicrDtcope. 
with  one  or  more  achromatic  objerlives,  and  ana 
or  two  Huyghenian  eyepieces,  mounted  on  a  stand 
and  fumiBbed  with  a  mirrnr  uiiderneith  to  reflect 
the  light  on  the  object,  is  all  that  is  really  essential 
for  simple  observation.  Many  improvements  havo 
lieen  made  in  the  stage  itself,  and  many  ingeni- 
ous aecosaoHes  introduced  to  fsoilittte  the  nsaand 
Ia  increase  the  capabilities  of  the  instrument.  He 
then  described  in  detail  the  biaocnlur  nrrnngement 
of  Ur.  Wenham,  the  ccncenlrically  rotating  stage, 
and  tha  swingiug  substage.  Although  the  aeeoa]- 
pliihed  and  eiperienced  mierosDopiat  c^tild  by  tbe 
aooommodating  power  of  the  aye,  and  by  enc- 
cessively  focussing  on  different  plana  of  the  object, 
-•-'---  nven  with  tlie  monocular  inatrument  a  very 

idea  of  ita  aolid  farm,  yet  it  wis  certain 

that  the  stereoscopic  binocular  microicope  gave  to 
the  ordinary  observer  a  much  more  accurate  idea 
of  the  solidity  of  the  object  than  the  monocular 
iDatrument  could  give  bim.  pravidi<d  no  optical 

. ._  ._  i-,tnrb  the  correctneai 

._ „_.    J, of  the  accessories  to 

the  microaeopc  wei«  eipeDsire  luxuries,  it  might 
"je  a  satisfaction  to  them  to  know  tint  save  for 
lome  exoeptional  purpoaea  the  moat  skilful  micro- 
loopiata  make  very  litUe  uae  of  them.  A  story  was 
;old  of  an  experianosd  physician  who.  when  oaked 
what  remedies  ho  employed,  replied  that  as  a. 
70ung  man  he  had  verhapa  a  dozen  remedies  for 
ivory  diaease,  but  that  now  ba  had  more  nearly 
ins  remedy  tor  a  dozen  disensea,  Similirly,  the 
Uttompliahed  microaoopiat  darts  lit'le  3S  n  luls  fot 
ingenious  and  costly  appliances.  True,  with  many 
of  them  fine  results  could  lie  obtained,  but  it  was 
equally  true  that  by  the  ikillul  use  of  the  simplest 
apparatus  almost  if  not  qmte  aa  much  may  ba 
■uuc.  Whan  they  cnnsid-red  that  the  great  re - 
«rches  and  discoverirs  of  Ebreubeig  and  Dthen 
en  made  with  glasses  wbich  would  tcarcdy 
ink  with  tha  roost  mediocre  of  thoae  unw  uaed, 
tbey  would  sea  how  very  mnch  might  be  done 
without  incurring  the  cost  of  elaborate  accfssoiirB 
or  of  the  flnert  high -power  objeciiTSs.  Ho 
tonohed  on  the  plesBure  which  microacojjista  tz- 
perienHKl  in  following  out  their  invedtigations, 
warned  them  that  the  management  of  the  light 
was  of  tha  flrat  importance,  and  ditelt  at  some 
length  on  the  various  objectives  of  moro  or  le.'s 
power.  "I  cannot  conclude,"  said  (he  IVesident, 
-without  alluding  briefly  to  certain  rcnnrkable 
results  whioh  have  followed  from  inv«at<gaiioDS 
made  by  means  of  the  mlcrofoops  int>>  the  pro- 
ducing cause  of  some  intraclablo  diseases.  It  hat 
long  known    that    germs    which    produce 
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ioverfr,  And  in'aomti  cuei  viUiiu  the  lu't  fuw 
kiDnthi,  tb&t  tbe  g^rou  of  loiae  of  tbo  most  f&tul 
jiaeases  which  attack  nnimabi  and  man  hiTB  bean 
detected  bjr  the  microacopa  in  tiisuo  or  in  the 
blood,  Riid  not  onlj  doteoteil  but  iaolsted,  and  cot 
only  iioUted  but  cultivated,  »nd  not  only  colli- 
TAtcd  but  BO  attaDdiated  and  dapriiod  of  their 
Timlenoa  th.tt  inoculation  with  them  could  be 
Mfely  retorted  to,  and  the  ■abject  be  thua  pructi- 
eally  iCDdarcd  proof  egunit  the  terrible  ditoase  ia 
lla  molt  malignant  form,  STen  thon|;b  eipoaed  to 
tt>  moit  baneful  influence.  I  refer,  of  courts,  to 
ths  renarchu  of  M.  Putaur,  Dr.  Koch,  Ut. 
Klein,  M.  Toussaint,  and  other  distinguiibed 
phf  aiciani  and  Teteiinary  lurgeona.  The  ezperi- 
tDBQti  hitherto  made  by  these  obiarrert  hava  been 
CnieSy  but  by  no  meuia  eicluniiely  coniiued  to  the 


.ety  a  thorongbty  practical  and  oSBful  iattitu- 

I,  SiDd  if  we  determine  that  no  pains  iball  be 

iting  on  our  part  to  make  it  a  eucoeag,  I  think 

Bha.U  not  tail.    Aud  then,  as  we  learch  more 

.  more  deeply  into  the  secrets  of  nature,  aod 

3  into    those  reoeuei   which  out    instnunent 

le  Boablea  as  to  eiplore,  we  shall  increaiingly 

iderat  the  power  and  gaodnefls  of  Him  who 

made  all.  who,  whilst  He  studded  ipace  with  tons 

nd  worlds,    clothed  alao   with  ei^uiaite  beauty 

rRaniBrnt  too  minute  to  bo  brnnghtmto  Tiew,  tave 

ith  the  highest  powers  of  the  microsoope,  and 

thers.  donbtlata,  equally  lovely,  which  etade  one 


trttaieed  by  M.  Pdstei 
the  progrebS  of  the  lilk 
at  this  jisdaae  were  discovered.  Infectt 
or  eggg  were  leparatod  from  tliose  which  were 
not  lofected,  and  such  auccouful  methods  sug- 
gested for  atamping  oat  the  diieaao  that  they  were 
tecoguised  both  by  hii  own  and  by  foreign 
(Joverumenta.  Aflerwarda  bis  attention  and  that 
of  other  worken  in  the  tame  Geld  was  turned  to 
other  diiesaet.  The  very  fatal  splenic  fecer  of 
sheep  aud  cattle,  identiSed  by  continental  writers 
with  the  murrain  *t  Egvpt,  the  pig-typhoid,  the 
^wl-cholera,  the  cattle  disease  kDowo  ■■  /<>  hih/u- 
el'^e  ill  chaltfrd,  and  even  hydrophobia,  have  been 
the  subject  of  careful  ai^ierimeiit.  In  each  of 
thorn  a  microscopic  organiim,  a  iacliriiini  or 
taeiHui,  leu  Uian  the  thousandth  of  an  inch  i 
length,  has  lieen  found  iu  the  bluod,  and  discovert 
to  be  the  caa«e  of  the  disease.  The  oigsnism  hi 
beeu  aepvated,  cultivated  in  chiokeu  soup,  mat 
alm'ist  iQuocoons  by  long  eipoaure  to  the  oxj^t 
e(  the  atmosphere,  and  then  uaed  for  inoculatic 
pnrpDses.    Alter  this  it  is  found  that  though  the 

conatitutional  disturbmco  set  up   has  beei 

sUght,  the  animils  to  inoculated  are  almaat, 
qnite,  proof  agaiost  the  disease,  even  though  the 

Sermi  of  it  in  thtir  vicuteut  form  have  been  ia- 
roduced  into  the  blood.  In  the  case  of  diseases 
of  other  kinds,  whioh  attadc  the  human  aubject. 
■uch  ai  acue.  maluiial  fever,  and  Ihtt  rapid  and 
fatal  form  of  it,  jellow  lever,  similar  otgani 


The    first 
r  in  his  attempt  to  arreit 
■*■ The  germs 


kube 


lU  fouud  m  the  blood,  ai 


icid,  which 


a  by  the  injection  into  the  veins  c 
'n  to  destroy  such  germi 


ended  with  auooeis. 
Kij  be  traced,  and  some  kindred 
cesifully  adopted,  iu  the  case  of  other  epidemio  a 
■DtitagiDQ*  miladies,  seems  to  be  highly  probabti 
ac4  SIB  the  result  of  this  new  microieopia  departure 
la  regard  to  the  theory  and  the  treatuieat  * 
disease  it  is  hoped  t^at  there  may  in  due  time  bi 
large  abatement  in  the  death-roll  attributable 
nch  wide- spread  and  dangerous  disordi;is  as 
toarlet  and  typhui  terer.  Such  Invaatigations  as 
these  can,  of  ooutse,  ouly  be  carried  Out  by  those 
trained  in  medical  acieuce.  But  there  is  abuud' 
ance  of  work  for  others  to  do  in  the  examlaatioi 
o(  those  most  interesting  animal  and  rsgetubli 
or2taism3  with  which  our  pouds  and  rivers  au{ 
kedga  lunks  teom.  What  we  w«nt  is  to  enter  into 
the  matter  with  spirit,  and  with  uuflngging  ia 
terest.  We  have  already  in  our  society  a  fair 
lumber  of  memVers  who  wish  t<>  avail  theniselves 
«t  the  advantages  it  affords.  Moat  of  them  are 
workers  in  the  field  of  microscopical  iuveatigation, 
■ad  I  should  hope  that  none  of  those  who  tielong 
to  the  society  will  rest  content  without  possessing 
a  mijcoBoape  of  their  own,  that  each  one  wdl  do 
tome  real  work  so  far  as  time  and  duties  allow, 
I^at  he  will  bring  to  the  meetings  anything  of 
Interest  he  maj  discover,  and  Seek  to  give  or  to 
gain  intocmatioa-  Teachers  aud  etudonts  of 
physiology  will  £nd  special  aid  in  fiicililies  for 
eoailucting  those  micioacopical  demon  atratioua 
which  are  esaeotial  to  success  in  the  line  they 
foUow,  whilst  those  who  are  beginners  in  the  nse 
of  the  inatrum — '  ■"'"  ■■"""  — — ' 
from  the  moi 
purpose  to  gi< 

Mgs  intacesting.  C,iarsea  of  subjects  relating  to 
Tegetable  tiasuea.  insect  structure,  and  so  forth, 
will  ODOupy  a  portion  of  aomu  of  our  meetings,  the 
topics  divcuBsed  being  illustrated  by  slides  obtained 
lor  the  purpose  or  mounted  by  members.  Such 
itidea  and  others  will  gradusUy  form  a  oabinet 
which  may  l>e  open  to  eiaTsinaliou  by  members, 
whilst  iustruotion  in  the  art  of  mouating  objeola 
would  probably  excite  much  interest  and  do  good 
lerviee.  Books  of  reference  will  ba  purcbaaed  for 
the  use  of  members  and  such  magazines  aud 
periodicals  tsken  in  as  may  salt  thoir  wiabes  and 
leciuireinonts.  and  keep  them  acquainted  wilh  the 
most  important  current  litarature  on  the  subject. 
First. rate  instruments  and  apparatus  may  be  too 
costly  to  purchase,  the  aubscnption  to  the  society 
being  only  ten  shillings  a  year,  but  through  the 
liberality  of  members  even  these  may  possibly  in 
due  time  ha  had.    OutabJ''ot  must  be  to  make  our 


SCIEHTIFIC  NEWS. 

TWO  Dun  Echt  Circular.^,  Noa.  41.  42,  are 
to  hand^one  coutaininjf  a  telegram  from 
Boston,  in  which  Mr.  Sawyer  announces  that 
the  BtarD.  11.  +  1',  3108  is  a  variable  of  the 
Algol  type,  with  a  period  of  6-2i  days,  Nov. 
"O-it,  1881,  G.  M.  T.,  beiait  an  epoch  of  mini- 
num.  The  star's  plana  fur  1882  is  R.A.  ITh. 
Om.  33b.,  H.  Deo.  f  20  6',  The  other  ia  a 
translation  of  a  code  telegram  from  M.  FuUaa, 
giving  the  following  elemonta  and  ephemorie  of 
Comet  •,,  13HI  :— T  18S1  Dec.  8-31  G.M.T.,  i  ■" 
13U'  4l>',  Q  184*  54',  i  143'  33'  (moan  oquini 
1881);  log:.?.  0-28267.  The  position  OIL  Deo.  11th 
wiU  be  E.A.  23h.  42m.,  N.  Dec. 

A  serieR  of  observations  of  doable  nlara,  mado 
at  tho  Waahinfton  Observatory  by  Prof.  Hall, 
htn  been  receatlj  published.     The   measure- 

nts  )fiven  are  mainly  thoK-j  mnje  with  the 
great  26-in.  refrustor  from  1873  to  ISgO. 
Speaking  of  the  fuui.fi'i  of  Procyon,  Prof.  Hall 
says  be  has  never  been  abla  to  99c  any  of  these 
compouionn  whioh  would  stand  the  test  of 
elidiuii  and  ohunging  the  eyepiece,  and  he 
tli°refore  doubtful  of  their  eziHtcnoc.  He  co 
eiders  it  an  interesting  object  for  the  powerful 
telescopes  ot  the  future. 

iS.  G'-onemaan,  examining  the  hypatheHee  of 
the  lodiucal  light,  thinks  (1)  that  it  consist' 
partly  of  proper  light ;  ijl)  that  its  oonnectiou 
with  polar  light  is  but  eccandury,,ti"mpjrary, 
and  aocidontal ;  (3)  that  the  cau"e  of  tbu  noconc 
phenomenon  ia  such  that  it  may  strengthen  th< 
Eodiacal  light  and  modify  it4  spectrum ;  anc 
(4]  that  the  rcaults  of  spcitrum  analyais  rank 
«-ith  other  BPgumcnti  taudiiig  to  find  the  BOuroe 
of  the  zodiacal  light  in  the  neighbourhood  ol 
the  earth.  Herr  Qronemanu  thinlca  the  zodiacal 
light  a  terroBtrial  phenomoncn,  though  it  ii 
posaible  It  is  influenced  bj  ooemic 

At  the  m^^tinr  of  the  Balloon  Sooiety,  he^. 
last  week,  a  paper  by  General  Hiitahiuaon  win 
read  in  whicQ  tQe  author  proposed  to  use  ooni- 
presBed  gAS,  by  means  of  which  the  ballon^ 
coulil  be  m»de  Urger  or  smaller  at  will .  "By 
turning  a  wheel  the  ai:  run  But  iu  his  car  could  su 
regulate  the  density  of  tho  gas  as  to  keep  his 
balloon  at  any  attitudi  be  obose."  FroviBion  in 
al90  made  for  Blearing.  Tho  explanation  does 
not  appear  to  have  beea  Batii^factory  to  the 
audience,  althongh  a  "  hearty  vote  of  thanks'' 
waa  paased. 

An  Ai/ronauticsl  Sooioty  haa  been  founded  at 
Berlin  with  Dr.  W.  Angersteiu  as  preaident 
It  will  hold  an  aeronautical  exhibition  in  1882. 

Piot.  Robert  Grant,  r.E.a.,of  the  Uuiver- 
sity  of  OliBgow,  has  tabulated  his  obser' 
of    the    great 


ooiety  a 
swell  as 


21-22,     the 


«of  ti 


The  a 


vc!  being  SO  miles  a 

brought  by  tho  Niokol -plating 
'  scided  by  a  Court  com- 
if  tho  Bolls,  with  Lurda 
^u>iticcB  Baggallay  and  Lush.  The  Coutt  held 
t  bat  tho  patent  claimed  was  not  the  procawt  used 
by  tho  defendantH,  and  that  in  fact  the  plalntifc 
bad  abandoued  the  process  dcacribed  in  the 
origiual  speciiicition.  The  effect  of  thin  decisioa 
will  be  to  throw  open  tho  art  of  nickel -pta tins, 
so  long  as  the  prooDssoa  deacribed  in  the  specift- 


The  Board  of  Trade  baa  requested  the  Consul 
at  Philadelphia,  to  proeure  one  of  Dr.  Thomson'' 
instrumenta  for  deteatiti^  colour-blindness.  I 
coneislx  »timply  in  a  jointed  rod,  fitted  with  40 
numbered  bnttoua,  on  which  skeins  of  difEorantly 
tinted  wool  are  Buspeoded,  the  buttons  being 
hid  by  the  joiated  arm  of  tho  rod.    The  2Q 


numbers  to  the  Iflft  are  the  green  te*.  te  ^1^ 
the  odd  numbers  are  shades  of  green,  ViA  tkt 
nmbers,  "confusion  colour*,"  abadei  of 
grey,  light  brown,  &a.  From  21  to  30  fte 
skoinB  ore  alternately,  rose  or  purple  and 
blue;  and  from  31  to  40  theoddnnmbOTaatefed 
confusion  colours,"  fluoh  »a  oUvaa  ai 
hrowDB,  on  the  even  nuinbera.  The  subject  it 
roqneatod  to  select  ten  akeins  to  matoh  the  green 
ekein  ahown  to  him,  and  if  he  is  colour-blind  to 
that  hue,  he  throws  overodd  and  even_  nntaba* 
all  along  the  rod,  whereas  if  his  vieion  la  nonaal, 
'  once  pioka  out  tbo  ten  ereen  skelna.    Tht 

of  Iha  instrument  is  that  Dr.   Thomson, 

by  judicious  celeotion,  has  reduced  Holmgren's 
160  xkeins  to  the  more  convenient  nurober  << 
40,  and  flndfl  them  BufGeient  f.ir  testing  voi 
who  apply  for  employment  on  the  Ponnsylvaiua 
railroad. 

A  TOcicty  ha*  been  started  in  Clapham  for  the 
furtherance  of  soienlific  studies,  the  dcvehm- 
ment  of  artistic  and  literFirj-  tiafes,  and  the 
.ual  improvement  of  a  number  !•!  Kenllenwn 
by  means  of  sciintific,  poliliiol.  and  lileraij 
debutes  and  readings.  This  soaoly  i-  known  M 
Surrey  Soientifio  and  Literary  Dehaliog 
Society."  Amongst  itssdentifi':  patrons  are  Sil 
John  Lubbock  and  Professor  Tyndall,  Ths 
rdinary  meetings  of  tho  society  shall  be  held  00 
every  alternate  Friday  between  November  the 
lat  and  June  the  1st,  tither  at  iheGauden  Hotel 
(next  to  Clapham-road  station)  or  at  the  South 
London  School  ot  Pharmacy  'Kennington-roaii). 
The  eeorotariea  arc  Jlr.  J<'ii"  Wealo,  l.i.  The 
Grove,  Clapham  Common,  S.'W. ;  and  Mr.  W. 
White,  6,  Be»ufoy-road,  Lavender  HiU,  CUo- 
ham  Common,  S.W.  The  first  meeting  is  to  be 
held  to.night  at  the  Qauden  Hutel. 

The  French  Society  for  the  Eneonragement 
of  Kaliooal  Industry  ofFerK  a  prize  of  £40  for 
an  industral  application  of  end.iiniosc  of  liqnida. 
Molasses  have  been  succeBsfnlly  treated  by  that 
process,  alcohal  has  been  onnconlratpd,_  and 
tanning  proeesiieH  improved  by  an  application  01 
tho  principle  of  cndosmnse. 

It  wflB  lately  found  by  Dr.  Bom.  of  Breslan, 
that  when  young  tsdiwles  where  subjected  to 
speoial  kinds  of  food  (in  one  ciise  vegetable  fuod 
Iwing  given,  in  another  mixed  vegetable  and 
animal),  a  large  prepondeisnoe  of  females  were 
developed,  S.i  per  cent.,  of  1440  tadpoles.  In 
these  ciporimonts  there  va*  an  absence  of 
what  forme  tho  chief  normal  food  of  tadpoles, 
viz.,  marBh-slime,  containing  vaiiona  organie 
detritus,  and  infceoria,  rotifers,  diiioms,  ic. 
M.  Tung  has  recently  eipetinientad  on  the  sub- 
ject, apecialiaing  still  more  the  food  g 
group  of  tadpolea  received  only  fiah, 
meat,  another  oosgulatcd  egg-albumen,  huduiu 
egg-yelk,  while  ■  fifth  had  meat,  algiE,  and 
white  of  egg  (without  Blimp).  M.  Yung's 
figures  [in  Camp/ri  Itfndif)  similarly  indicate  a 
predominince  of  female*.  The  nna'.ity  of 
the  kind!  ot  food  tried  has  not,  h;  thmki, 
distinct  rijle  on  se:< ;  but  he  coofinn* 
■.  Bom's  coQclu''ioQ  that  a  special  diet 
afforded  to  young  tadpoles  from  the  time  o( 
their  iBfluing  from  tho  egg,  Euvoura  the  develop- 
ment of  u  female  genital  glunJ. 

To  show  the  deadenino-  of  a  magnetic  needlt 
by  a  o"pper  disc,  Dr.  Krebs  pivots  the  formet 
on  a  poiix'.  on  the  top  of  a  verticil  bro«s  rod  on 
which  the  disc  con  bo  moved  up  and  down,  and 
fixed  with  a  Bcrew.  Two  diameters  at  ri^ht 
angles  are  marked  on  the  diac,  and  there  laa 
small  horiionlal  pointer  with  upward  bent  eld 
under  the  needle.  Wbcn  the  disc  is  fised  clon 
under  the  needle,  and  the  latter  deflected 
through  a  quadrant  to  contact  with  the  pointer, 
then  let  go,  it  comes  to  rent  much  sooner  than 
when  the  disc  is  dovm.  ^  Again  Dr.  Krebs 
deadenH  a  rotating  copper  disc  fixed  on  the  clock* 
work  used  for  a  siren  disc,  by  placing  a  horse- 
shoe magnet  with  one  poie  on  cither  side  of  the 
disc.  Til  show  the  different  beot  oonductivitjT, 
and  speciflc  heat  of  liquids,  Dr.  Baumgartner 
atrangcH,  in  a  frame,  a  serit's  of  lest-tubei  hold- 
ing mercnry,  water,  aulphurij-  acid,  glyoeone, 
and  olive ■  oil ;  all  llie  tube^'having  umilac 
thermorattora,  ftxud  through  J^rks.  The  tem- 
perature in  all  being  initiallyj^  same,  tbey  ate 
eimultaneouily  lowered  int.^  boiling  water, 
whereupon  the  mercury  colum\,i«  rise  unequally, 
with  otlC'r,   are  given  la 


another 


Carl's  lir^ 
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sbjaoUmi  to  the  oommon  thennometer  ia  tt  tt  the 

oierenrT-takM  piometime  tofuUf  aoquirolheteni- 
poraCura  of  a  pnrt  of  the  bod;.  An  iraproTement 
an  M.  Beoquf-rel'«  application  of  Ui«  Uiermopile 
ED  thi«  Mmnectioci  hai  been  luUly  muda  by  M. 
Bed&rd.  Ha  app'ies  ono  Junctiua  to  the  body, 
and  expoMi  the  atbcr  to  a  toinperatnra  wbich  in 
TAtiod  till  the  gtitTaaotneter  ohovra  no  current ; 
ihe  temperatort)  tha«  reaohed  ia  the  one  sought. 
The  pieoe  to  bd  applied  to  the  body  conai'ta  of  S 
analliron  plats  'irith  neck)  living  aoldcrsd  into 
it,  at  ri^ht  ang!e«,  an  iron  and  a  copper  wire, 
vhioh  paai  to  tc  through  an  inaulatin^  handlo. 
Thia  piece  i«  altiohrd  b^  mcaii-i  of  a  brlt.  It  is 
oliui«ct«d  through  binding  acreirj,  and  iron  and 
copper  wire,  with  theother  piece,  oc  jancti.n, 
and  wiLh  a  nnuU  aenaitivo  galTuTioTauter.  This 
junctioa  dip*,  along  with  a  lonrrury  thermo- 
meter, in  miTPiiryin  a  wide  tube,  and  this  tuba  ia 
inclowd  in  another  holding  wood  spirit,  which  is 
tteatcl  with  n-ater,  or  cooled  by  bluwiug  air 
thniu^li  it. 

An  inT»>Hlii.-r[-ion  of  Ihe  natuce  of  dipbtheria 
wnj  lately  U'l.irtnltan  by  Prof.  Woijd  and  Dr. 
Formid,  atlbo  initaEci-  of  thw  L'niicd  States 
K&tivDal  Baaml  of  Heait'i.  /«ler  a!-,  an  in- 
fected town,  on  Lake  STiohiuiLn,  was  visited, 
where  one-Uiird  of  a!I  the  children  in  a  marshy 
diatrict  died  of  the  epidemic.  The  uuthora 
afinu  that  a  minuto  plant  Taatens  iin  the  wluti' 
larpuaclea,  and  mnltipliee  until,  witb  the  interior 
deacroyf^d.  they  buiat,  and  the  liberated  cells  go 
off  individual  I,'  to  CJntinno  their  work  on  other 
impuudtB.  Thus  ini'reaaed.  ihey  pnl«)Q  the 
hlood,  chokotbe  veaaela,  and  arc  found  inmyriodl 
in  the  spleen,  Dnd  other  orgatia  rieh  iu  blood. 
The  false  niem'inne,  (■uppoai'd  to  invarinMy  in- 
dicatudlphtberii,  inay.uccordinirtoProf.Wood. 
be  oiUMd  by  .i:uiuuiiij,  Spaui^h-fly,  or  any  otiii'r 
iniMting  iufliieni'e  iii  llw  iliroat,  aa  well  ax  by 
the  paraidtioil  pUat  uF  diphtlieria.  Tuis  pluiit 
ia  exact]}-  the  xAmn  ai  found  on  th^.  ciated 
Ungue.  When  Prof.  Wood  put  plnuts  tuch  m 
ate  found  on  .1  healthy  toiij^ue  in  sli'rilii^ 
matter  they  taiW  to  grrow,  whurcai  pUnts  from 
the  throat  or  bUiod  of  a  pe^s^n  under  dijihtLLriu 
multiplied  rapidly.  The  powibility  of  prevcu- 
tion  bj  Tacoin*tion  w.i.i  Buggo.<tcd. 

The  rotating  Ht«am- en ttiue  of  C,  S,  Tegnandcr, 
of  Gothenburg,  ii  deHCribni  incfao  ]>,  A.  IVjIieh". 
JUitfmg^  fend  is  pronoun<:od  the  boat  iuvention  of 
its  kind ;  and  one  thut  hat  girea  good  proof  of  its 
naBtulocas  aa  a  marino  motor  and  uLhcrwi^e. 
There  are  four  dmblo  acting  steam- cylmdera 
ananged  in  one,  which  rotates  abjuC  a  central 
rod  forming  an  obtnt-e  anglewith  the  abaft.  In 
taeh  rotation  the  four  piHlona  moTC  oneu  to  and 
fro.  (We  cannot  here  enter  into  details.)  By 
niion  of  amall  volume,  and  the  absence  of  the 
dead  point,  the  englnu  ii  peculiarly  adiipted  for 
ship*,  tor  driving  dynamo -elaotrie  machmns,  &:c. 

There  ore  now  tclophouD  syatema  iu  aeven 
Gennan  tawn.«,  lix  ,  Berlin  length  of  lines 
l,31Skm.],  HiKuburg  (827),  UnlhauMH  (ST). 
Frankfort  (l.ii;,  BreaUu  (187),  Culogno  [iio;, 
Kinoheim  [\1%].  Total  length  of  line  2,6olkm. 
Ia  Italy  two  telephone  couiptuiies  have  been 
tdiaied  to  wort  tha  Bell  telephone,  one  in  Turin, 
the  oClier  in  Genoa. 


thenomena.  The  colonr  varies  between  the 
'ranohoter  lines  E  and  F  of  the  soTar  spectnun, 
being  diatributed  pretty  regularly  on  the  two 
ftiites  of  the  line  h.  The  period  appears  to  be 
about  54'-^  days.  The  two  oilier  rtata  named 
prciicnt  irregular  vnriiitious  of  colour. 

Some  idoa  of  the  traffic  on  the  streeta  of  Paris 
ii)  nlTurdud  by  a  recently  puUi^litd  etatement 
giving  the  numbers  of  vebicles  that  have  been 
counted  paaning  in  different  streets  iu  a  day  of 
21  hours.  Tha  followini^  are  eomo  of  the  higher 
nurnlierx  r  Itue  ^Ijotmartre,  10ll,00l) ;  Avonuedo 
rOpcm,  2<<,l)00;  Boulevard  de  hi  Undelcii  e, 
£.'),>IOD:  Ran  Hoyale.  20,000;  Bkiulevard  dca 
Itiilicn",  20.000;  Chiiuaef-e  d'Antin,  Pout  Kenf, 
from  11,000  t>  IS.OOO  ;  Boulevard  Suiut  Denis, 
13,00l>:  Boulevard  IIauasm*nn,  It.  000  ;  Boule- 
vard Saint  Uartiu,  11,000;  BnulcvardduFalais, 
10,000  ;  and  ao  on. 

Ah  nroaf  that  the  Rtrjtified  appoirj-ico  of  the 
elcetnu  light  in  rnrctied  gaa  ia  due  tn  conHena*- 
li'ini  iu  layers  of  tho  ga"eom  maa-,  Meiara. 
Spotti'»oode  ond  Moultou  lately  d'scribcd  an 
eipiriment  in  which  th^y  sen  1  a  current  at  right 
augloa  t>  that  giving  the  Jiij-erj,  and  tliia  pro- 
dnees  on  tho  fnrther  udo  of  the  tube,  not  a  con- 
tinnoua  phoaphorewent  light,  but  a  series  of 
laminona  cnrvea,  with  dirk  spiioca  between, 
corroaponding  10  tha  bright  part^  of  the  other 
discharge  [indicating,  it  ia  thought,  aomcthing 
af  the  nature  of  shadow).  Herr  UoUlateia  ahuws 
In  yut'if/tiTieliir,  that  he  daacribed  this  experi- 
ment tu  tho  Vienna  Academy  iu  1876.  Ha 
interprata  the  elF™'.  «H  due  to  unaltered  diatri- 
[.utioa  of  thn  k.tlhodo  light,  by  action  of  tha 
poeitive  layers. 


[.■ilTTEES  TO  THE  EDITOR. 


An  interesting  find   ^   1 


s  of  reindeer 


to  have  been  part  of  the  bed  of  a  river 
flowing  through  maris,  and  it  probably 
belonga  to  the  glacial  epoch  of  boulder 
elay.  More  than  &00  bono  pieces  of  rein- 
deer were  obtained,  and  along  vith  them 
bone*  of  riiinocctoa.  horse,  bison,  and  elephaDt ; 
alio  nnmerou?  treah-water  ahoUs.  M.  Oaudry 
trace*  in  the  history  of  the  Paris  valley  im 
qnatexnan  timea,  (1)  a  hot  phase.  (2]  a  great 
glHiit^   phase,    to  which  the   reindeer    d^ioait 


Certain  changea  of  colour  wcro  lately  noticed 
IB  tlie  Btar  a  UrstB  Majoris.  Herr  V.  Kovoa- 
ligathy  aot  him'eU  to  study  the  phenomena  with 
a  Zijllaer  colorimeter  at  tha  observatory  of 
O'Oralla.  his  obeervations  range  from  10  July 
to  SO  September.  Bimultaneona  observatioDS  of 
the  Btan  a  and  |3  Ureic  Hinoris  were  idao  made. 
Tbe  anthor  finds  a  regular  change  of  colonr  in 
a  Urate  Majoris,  which  is  very  well  shown 
whan  tbe  wate-longtha  are  ttken  as  ordinate*, 
and  the  "'  .     ■  .  ... 


jair,  but  la  all  oUm>  aubjaot* :  tia  aoah  _  , . 

oatnie  ol  nA  %  paraoB  or  aoeh  a  fOaataiD,  that  as  to 
ithci  tUnn,  knsn  as  oum  than  wbat  ewiibuav  does, 
•ad  r*b  to  kMp  ■  alutlai  with  Uiia  UtOa  ptttaos*  of  hu, 
wUL  aaJartaka  10  writs  tte  whola  body  of  phydala!  avlai 
trumwhanea  gtaat  iBBgi>T>nl«aii»  Jaira  thafc  arirtial." 

LITKAR  FHTaiCa-SUNBIBBANSBXnr- 
SBT  ON  LUKAB  FOSHATIOKS. 

noiHC.]— Tna  drawing  of  Plato  in  the"  E.U." 
at  November  11,  1881,  p.  232,  col.  2,  appears  to 
have  been  nude  ao  near  tha  epoch  of  suuriaa  on 
PUto  that  if  I  am  uot  mnch  mistaken  Dr. 
RjTatou  Pigott  muit  have  miaaad  soma  of  the  fine 
and  tmpuftaiit  featurea  oharacteiiaing  sunrise  on 
PUto.  lam  therelo  reiuducad  to  trouble  yonrnadm 
with  some  extracts  from  tha  report  of  the  Com- 

meatot  Soianoe.  1871,  "tor  ducuaaing  obiarva- 
tiona  ot  lunar  objects  tuipeated  ot  ohauge,"  with 
Che  view  of  aluciJaliug  auoh  puinU  aa  an  ohatac- 
taiistio  ot  the  weateru  maontain  border,  tha  oba- 
iBctet  of  tha  floor,  and  especially  the  diatribotiOD 
ot  craterlets  and  crater-oonea  on  tha  flaor.  On 
p.  72  of  this  report  the  following  passage 
uccon  :— "  Tha  importance  of  enoh  careful 
observaliona  as  those  wLioh  have  fomithsd  the 
data  for  this  intairal  cannot  admit  Of  qnaation. 
Tbe  deteimiuation  ot  cha  epoch  at  which 
the  floor  fint  becomes  illuminated,  as  compared 
with  an  easily  computed  pbeBomenon  (snnriso  at  a 
girea  longitude  on  tha  equator)  places  at  once 


delailn  that  may  tnatile  them  to  detect  changea.  if 
auch  sheald  occur,  at  auBlcient  magnitude  d  be- 
come perceptible.  The  ahadows  which  I  enume- 
rated on  January  10,  1870.  were  six  [Dr.  Pigott 
says  ' about  ail  may  be  counted')— the  longest  7, 
one  betweOD ',  and  'i,  3  with  its  (iru  peaks  or  Mddle- 
fnrm,  one  south  of  t,  and  (,  Mr.  JoynsOD,  of 
Liverpool,  givei,  in  hia  drawing  of  the  same  date, 
tw;  paika  to  1,-  The  irraRularities,  both  ot  tbe 
floor  and  border,  have  come  out  by  these  obaerva- 
tions  with  marked  distioctneaa,  and  tend  greatly  to 
aettle.  for  the  preaent  epoch,  tha  main  leslures.  It, 
howerer,  changes  are  iu  proftreis,  they  may  be,  tu 
on  tlie  earth,  cttremoly  aiow." 

The  first  appeacoBce  of  sunlight  on  the  floor  re- 
veals  to  ut  n-hatever  breaks  or  gaps  there  may  be 
in  the  wall,  aid  these  Lave  been  carefully  recorded 
by  Ur.  Qledhdl,  oa  leen  with  Ur.  Edward  Croas- 
ley'a  9in.  achromatic,  by  Cooke,  Tha  first  io  order 
ot  time  is  on  ISCT,  Oct.,  13d.  Tb.  Uiu..  ten  hours 
after  the  sua  had  liieo  on  tha  equator  at 
i'  0'6'  E.  long.,  the  first  streak  of  snnlight 
was  seen  to  tall  on  the  floor  of  PUto 
thruiigh  tha  gap  in  the  west  wall  between 
the  two  high  northern  peaks  c  and  0.  Xeison 
gives  the  height  of  c  as  o,I28tL,  and  that  of  3  as 
S.SCJft..  while  the  avriage  height  of  the  west  wall 
is  about  3,'200ft.  The  western  extremity  ot  the 
spire  of  sunlight  thrcogh  the  gap  was  observed  on 
or  near  tbe  fault  Which  croaaes  Flato  from  N.  W.  to 
S.  E.,  and  eontampcraneoua  with  \U  appearance  on 
the  floor,  it  brought  into  visibility  craterlet  No.  3, 
the  principal  cf  the  triple  group  Nob.  3,  30,  and 
31,  two  el  which  ware  leen  by  Mr.  OledhiU 
on  Jan.  10,  1870,  in  the  iniaival  between 
ten  to  rixtecn  hoars  after  innrise  on  the 
equator  at  4^  G'l'  E.  long.  Tha  record  by  Ur. 
Uledfaill  ia  as  follows:— Jan.  IDth,  1h.  ISm.  bt 
lK7i).  At  this  moment,  l'2h.  ISm.  af  ler  snnrise,  on 
tha  HinatoT  E.  long,  i'  U'l',  the  first  streak  of 
light  tell  upon  the  floor.  Within  it  and  near  it* 
western  extremity  was  lean  No.  3,  as  two  elevated 
objects  very  near  each  other,  but  quite  distinct.  I 
could  not  detect  shaduw  bchrten  them  after  hard 
ing.  altbough  it  was  aaaily  seen  to  the  N,  E.  of 
lower  object.  The  streak  was  three  times  the 
breadth  of  the  two  objects  together  where  it 
inclosed  them,  and  it  became  broader  near  the  N.  E. 
border  ot  Plato ;  it  was  brightest  about  and  to  the 
west  of  No.  3,  and  inclined  a  little  downwards  at 
the  eaat  end.  The  twocomponanlaotNo.  3areap> 
parenUy  ol  the  aame  aiie,  are  equallj  but  not  vary 
bright;  they UenearlyB.audW.ofeachother.bnttlie 
E.  component  is  a  very  Uttle  to  the  N.  ot  the  other. 

1870,  July  Gth,  8h,  Om.  Twelve  hoursaod  ahaU 
after  snnriae  on  the  equator.  B.  long.,  f  Il-fi'. 
Ur.  Oledhill  again  witueaied  the  flmt  streak  of 
sunlight  tall  upon  the  fiuor  of  Plato,  and  obserred 
spot  No.  Sjnst  within  it;  ha  remarked  that  the 
streak  lay  pBrd,llal  with  the  longest  diameter  o( 
Plato,  and  did  not  decline  from  No.  3  as  it  did  In 
January.  On  the  13th  of  October,  1869,  at  Th., 
Mr.  UledhiU  remarked  that  the  slrealc  was  a  little 
inclined  to  the  north,  end  not  quita  puallel  with 
the  rim.  At  9h.,  of  Jul;  6th,^H70,  Ur.  OledhiU 
remarked  that  a  line  through  the  two  gaps  ot 
breaks  in  the  S.  and  N .  border  passed  through  the 
weatem  enda  of  the  earliest  streaks  of  light  thrown 
on  the  fioor.  This  hne  appears  to  be  ooincident 
with  the  great  fault  crossing  PUto.  This  pheno- 
nienim.  the  western  extremities  ot  the  streaks  of 
sanligbt  falling  in  a  line  with  tha  breaks  in  tha  "S. 
and  S.  bordera  was  well  observed  In  January,  1870. 
An  alevation  of  the  gronod  m  the  direction  of  thi« 
fault  has  bean  seen.  It  would,  however,  appaox 
that  differences  in  the  length*  of  the  itreaks  would 
depend  more  upon  the  reUtlve  depths  of  the  gaM 
in  the  W.  border,  than  upon  any  imevsnneas  of  the 
door. 

The  results  obtained  from  the  above  extracts  from 
the  report  ol  1S71,  vii ,  tbe  position  of  the  triple 
group  ol  crater- cone),  Noi.  i,  30,  aadSl,  as  re- 
ferred to  tbe  great  gap  in  the  western  wall,  may 
appear  to  many  selenographers  aa  of  litUe  moment. 


h  thsm 


ot  a 


Che  western  wall,  and  as  they  usually  may  be  stton 
throughout  the  lunation,  uer,  or  — "---  ■*'-  ' 
■  ■  ■     -    ■         itlntl 


the  appearance*  witnessed  daring  the  inttrval  10 

fsault  compoied  with  the  tono*  and  progresaioDS   "•"*"        »~j-  .,„„    «,_. 

of  the  shadows ;  tor  by  their  aid,  especially  if  well 
aketohed,  and  thsir  lengths  oarolully '  — 


estimated  iu  parts  of  those  ot  thethreei 
i  peak*,  r,  (I,  and  e,  the  dlstanoe  of  tha 
»«U  from  the  terminator  beiog  at  the  same  time 
aaoartained,  the  iireguUrities  ot  tbe  vest  wkU  »t 
lonriee  and  by  a  siiulai  process  thooa  of  the  east 
wall  at  aiuuet,  nay  be  obtained  with  tolaraU* 


Leylonatone,  E.,  Deoemher2. 


ASTBOirOMIOAZ.. 

[13187.]— It  may  intetelt "  B.  U."  (letter  1M33), 

to  know  that  I  wrote  to  LmgDana  and  Co.,  some 

mODths  bask,  asking  il  th^  sold  Webb's  eopy  of 

Beet  sud  Uaadler's  Uap  of  the  Hoon  lepuata 
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ly  baeu  withEu  the  last  few  f  eara, 
Q  >weTer,  ana  la  iDrae  caiai  within  the  Imt  lev 
wonlhi,  tbsl  tbo  eerms  of  Home  ot  the  moat  fatal 
dueiBES  which  attack  animals  and  man  have  hcen 
dftected  b;  the  microicope  in  tiieuo  ni  in  the 
Hood,  and  not  only  detected  but  iaolated,  and  not 
tinly  imltted  but  cultivated,  and  uot  only  culli- 
TalcU  but  10  attentuated  and  deprived  of  Ibeir 
♦irulenca  thit  inoculation  with  them  coulJ  be 
ijf'.'l}'  reBorted  to,  and  tha  auhject  be  thu9  practi- 
rMy  reudereil  proof  against  the  terrible  diieaie  in 
its  moat  mali^DODt  farm,  even  though  eipoied  to 

tbi    leseatchns   of    M.    Pasteur,    I>r.   Kach,    Dr. 
Kleia,   M.    Touiaiint,    and   other   diitiugi ' 


ititn- 
i\\  bi' 
think 

we  ehafi  uot  fail'  And  then,  as  wa  aeatch  mora 
leaply  into  the  aecTGl^  of  natura,  ai]<l 
thoae  receaaei  which  our  iuBtrumrn' 
alone  enablea  as  ta  explore,  we  shall  iuereaMnsI-. 
wodderat  the  power  and  goodnau  of  Hiio  wb.- 
lade  all,  who,  whilst  He  studded  epace  with  anii- 
nd  worlds,  clothed  alao  with  aijuisite  beau^ 
FKaniamB  too  minute  to  be  brnughtinto  "fie*.  ^ 
ith  tha  highest  powers  of  the  micron ripf.  . 
tbani.  doubtleas,  eq^ually  loTely,  which  eU  ' 


phy^« 


of 


limalB. 


.J  the 


the  propi'is  of  I 


iaed  by  M.  Pu ^ 

of  the  silk-worm  diieata.  The  germs 
ero  diBcoTered.  Infected  iuseels 
Cii  eg^t  were  separated  from  thoso  which  were 
not  lufeeted,  and  such  succoastul  methods  Bug- 
gcataJ  for  stampina  out  (he  lUaoise  that  they  were 
rwognisad  both  by  hia  own  aod  by  foreign 
Qovi^mmeDta.  Atterwarda  his  atteutioa  and  that 
of  other  workers  in  the  suma  field  wu  turned  to 
olLei  di>eaiBi.    Tha  vary  fata!  splenic  fever  of 

!gvpt,  the  pig  .,,.. 

i,  the  cattle  disease  knowu  as 
j/.'-'  ■!,  I ht'ii-ri!,  and  Bran  hydrophobi*,  hai  _     . 
thi   suhject  ot   careful  ez^Brimeol.     In    each  of 
th^m   a  microscopic  organism,   a  bai'ti 
S"  ■'.''(.',   less  tlian  tha  thousandth  ot      .    _    _ 
length,  has  been  found  in  tha  hluoil,  and  diacoveied 
to  he  tha  cause  ot  the  disease.    The  orgiudi 
becu  sepirat«d,  eultirated  iu  chicken  soup, 

et  tha  atnosphcre,  and  then  uaed  for  inoculation 
purposes.  After  this  it  is  found  that  though  the 
cjustitattoual  diaturbmca  aet  up  has  been  t 
alight,  the  animils  so  inoculated  ore  almiat,  if 
i^uite,  proof  against  the  disuase,  even  though  tbo 
Ri-'Tms  ot  it  in  thtir  virulent  form  bare  been  in- 
troduced into  tho  blood.  In  tha  cue  of  diwoaai 
ot  other  kinds,  which  attack  tha  human  subject, 
■neb  aa  a[;uG,  malarial  fever,  and  th&t  rapid  and 
latiit  form  of  it.  yellow  fever,  similar  oiganiami 
have  been  tonsd  la  the  blood,  and  the 
of  tha  diseases  by  the  Injection  into  the  v 

Jbenic  acid,  which  ia  known  to  destroy  aach 
OS  beeu  attended  with  success.  That  like 
miy  h^  traced,  and  some  kindred  treatmei 
caaif  ully  adopted,  in  the  caw  of  other  epide 
coQtjgiouB  miladies,  saems  to  be  highly  probable, 
Bi^d  as  the  result  of  this  new  micro icopic  departara 

in  rpgard   to   the    theory  nnd    th"   ' '   -' 

disease  it  is  hoped  that  there  may 
larao  abatement  iu  the  death-ro' 
ludi    wide-spread   and    danger.  . 
Bcarlel  and  typhua  fevar.     Such  inveiligations 
the^B  can,  ot  oourse,  ouly  be  carried  out  by  thi 
frained  in  medical  soienoe.     But  there  ia  abui 
aiice  of  work  tor  athen  to  do  in  tha  ezaminatl  — 
of  those  mast  intareating    animal  nod  Tegetabla 

Brginiims  with  which  our  poudi  and  ~ ■* 

he  J.gB  iMHiks  teem.     What  we  want  ia  tc 

tbH  matter  with  spirit,  uid  with  unfli^giog 
tereit.    We  hava  already  in  out  iooiaty  «  fair 
number  of  memben  who  wish  to  nail  theauBlTM 


I  attributable  to 


if  the  advantue*  it  aSwds.  Moat  of  Uwoi  an 
.  ..kers  in  tha  field  ot  miwoaoopiaal  inrestintlDn, 
•adlshonld  kopa  OMtnoneaftkoM  who  belong 


SCIENTIFIC  NEWS. 


1,1a,  lei  r-.-iineB"'"!""-, 

i._,imfc,ir:  H  on  indefiD:'.6lir, 


rr\WO  Dui 


E.;ht  CirculLir-,  N 

in  which  Mr,  Sawyi^r  : 
D,  M.  -r  1=,  3108  is  a  ' 
Algul  type,  with  «  pcriiid  of  ,)' 
"'  '  ■    IBSl,  G.  M,  T..  bMujr  nn  . 
The  atat'a  pluec  fur  ISh: 
33s.,   N.  Dtc.  I-  20  G',     ' 
tranelatina  of  a  code  teleiirnia  li 
iving  the  following  elcmont;  :iii 
;.>met  f,  ISSI :— T  18S1  Bn:  s- 
yu'  JO',  £3  181*  of.   i  143'  if..' 
ISSl):  loff.  J.  0'2820T.  Th..'  |,".-; 
■■'  ■     E.A.  23h. -1201.,  X.  I' 
■iei«  of  observatiijn-  ■■'  ■ 
St  the  W'aahia({ton01.*trv.' 
'  ;on  recently  puljli^l-' 
given  are  m^iinly  't 
ae-in.    refriifltor    ■' 
Speaking'  ut  tho  ffti..'/.  •  ■  ■ 

npuiiona   whioli    w,' 

Blidinir  nnd  ohanKi"-" 

th»retoro  doubtful  i>! 

Hidera  it  an  inten— tv 

lescopes  of  the  iu- 

U.  Oronem:int: 
the  icdiftcal  11  i- 
partly  o(  propi-r 
with  polar  lii;) 
und  acoidentiil 
phenomenon  i 
zodiacal  li^'l: 


iditOB 


■'-I'jsul'^"?  -^  '"^  %: 

'r":Z_---.-js  of   theinach^M.^. 
wldati""' 


■:y  c 


Lithex.  But«h..w""l^^ 


•"^ao--    =?^;    "Millie  L'Tseir* 


■  ^^^.  y^^^'^ir^^ 

:    u---^.»--  -...j-^      t„ul.lit^"V 

-  ■=  *■ -ir    ~=^^:^P      ''*     CilUre- 
"    ':-ljr-^'=.     T:  Ml«««  t^V^^  1, 

■^,',- -«ie  liiii:!-      I'';"-' 

-  '  ^  -^  moIi'Ti  of  the  n 

1    fnl    till    "'"('u'^r 

i^  '"s.  -*Twt*n  U.e  ia«  '.{  Ih. 

:I'.=  -j«T-:".Uher,  1  io\iii  a, 
"•"  _  -j  -i-e  wieculura— 1 
=i.  "  -  -"/-'1.--V  -.I^t  on  iti  la 
-^'':.".i  ."."■■.-^h  aa  bUi-k  el 
i  'L^  ^."  =!iolh  t.ice  oi'*"' 
."  ^-""-.hi  fa:e  of  tbf  wo 


.0  the  Mdetf  will  iMt  wmtant  wUfaont  poHSHini 
a  microioopa  of  thair  own,  tlut  <Mb  ona  will  d 
•one  real  woik  m  tacM  Una  and  dotiaa  alio' 
that  ha  will  brini  to  tKa  maatiiiia  utytUag 
lnt«rMt  ha  maT  di«a«T«r,  and  aaaf  to  pva  o 
gain   infiamafiOD.     TMAan    and    atndaat 
physioltwj  will  find  ipadal  M  tn  ioollitii 
(onduttu^   tboiB    mioroaeopioal    damoiutr 
which  an  eweatial  to  Mieoaaa  tn  Ih*  lin 
follow,  whibt  thoa*  who  an  bMiMMn  In 
of  tha  iDttroaunt  will  ban  airiataiw  u 
(ram  tha  mora  axpaiiooed  nMnban. 
surpoH  to  give  our  tocietT  an  adnoai 
matrnotive  liaraatar,  u  wall  aa  to  mak' 
ings  intemling.    Coiuim  of  aBbJaeti 
Tesat'bl*  tiaaner    '        '  ~'      ' 
wiQ  oocnp*  a  po: 

-         ^-   ■  giUutntadbr 


for  tha  pnipoM  or  noontcd  bg  n 
■tides  and  oOtrt  will  giadaaUT 
whieb  may  be  open  to  sxamftiaf 
whilst  initmotion  in  tha  art  of 
would  probatdy  exoita  muoh  in 
Miviee.    Books  of  rafannca  w 
the  ute  of   members   and  r 
periodicals  token  in  a*  may 
tciiuirenunits,  and  kaepthe 
moat  important  current  li 
Firit-rate  instruments  ai 
costly  to  purohoia,  the 
beiu/r  oalj  ten  shitlinr 

libenlitf  ot  aambin 

duf  Hon  ba  luid.    O 


u..--' 


ENOUSH  HXOHANIO  AND  WOULD  07  SOIKNaK:  Ho.  »n. 


piloh  Uil  JTt  Ibe   <Iire«tian   of  tha  matiou,  auil 


,',  the  grain  of  the  pitcli  ii  kept  pt. , 

iliealBrpeii  coispunktiTflr  oiuch  cat  or  pnluh- 
ing  goat.  Ilpra,  tlicu.  1  fuv,  ii  plainly  nTaaled 
tOiutliicttLittlieiKilisheriidiviJediutoauum- 
bcrof  !•  if  uneiiuBlclegree«of  culorpoliiliing — 


_Dntretothe 

nequil  pulislitDg  woulil  irn- 


mm  Iti  on  tha  face  of  il  , 
dace  llRoiiea  that  Mr.  Lsuull  iuveatail  tha 
•Udinstiaii  of  the  ■peculum  on  iti  face-plate 
t«A«»  aud  forararda  to  run,  bat  thii  onlf  did 
It  bf  tnO)!  one  error  obliterate  aaotlier,  aud  not 
».  igtliooanie  of  the  error,  wbiohii  Ilia  ol 


iamB 


IjhtEO 


in,  for  tt 


MBt  iiiiy  who  ha< 
H>  wocki  that  priucipie.  iq.lc  (oil  cunoo*  zonal 
«ffMt  iaoilucid  not  by  the  piapar  motion  of  the 
polbhaa  its  loopi  round  the  centre  of  the 
ppaevltucombiaed  with  the  proper  motion  of  the 

1 — uni  iij  ,xii,  for  with  theae  ooutbinad 

__ic  the  linai  would   be  the  lame  all  orer 
k.  but  by  the  motion  of  the  poliiher  on 

li    motion    Ii    c^iiiMd    by  the  fiioEioa 

1   pol»her   and   ipeouluai)    combiuad 

with  thiroper  motion  of  the  poIiBber  in  ita  loops 
ronttd  t  CEiitro  of  t'ac  Bpeculuin.  And  tliut, 
tharefoi  thn  proper  way  to  improra  the 
Lanell  nichinc  ia  sot  oiiB  ma  iMma 
did,  b  '■!  controlltuc  the  iwv^oliani  of 
the  politr  around  the  nui  that  mD««alt,Mto 
keep  it  ri  tli3t  which  UiapDluhn' tekaa  op  on  an 
averagebeii  lef t  uucontniLad."  (whiehaeonia  to 
be  aboDnna  for  every  Utb  loopa)..but  by  no  con- 
trolling! rerolutioDii  on  ita  axu  that  it  ahatl  ro- 
ToItb  vr  aliwly,  I  ehould  asy  onca  for  every  30 
or  100  Ip-i-  :■..  ao  that  thia  motiou  ahalfnot 
tkpprediy  alter  the  ahmpe  of  the  loopa  ;  then  thu 
duectioif  t'le  motion  between  the  ipecnlum  and 
the  poIa>T  would  ba  moaaad  and  ravaraDil  the 
■an*  fall  /one*,  and  ttaui  do  away  with  thn 
zonal  ii]ui:litie3  of  poliahinj;  by  tliia  form  of 
manhini  wh'jn  the  poiiaheT  is  IcI'I  iiucontcollFil. 
1  did  u  tiv  thia  ioprovamuiit,  ns  I  aaw  tlio 
Jefectd  no't  eiiat  in  the  Rtsn  miichiiin,  riTid  I 
abanj'iij  at  Ifait  for  a  tima  the  L  uaell  michiuu  : 
but  I  da  s.iy  after  1  ban  uxhiusttd  nit  thai  cun 
bedoney  the  linate  maobme  1  ahnll  return  to 
tha  Laal'q,    and    try   to    pertoit    that  form  of 

to  eomnid  It 

thia  haiipi".'! 

amateurlLUt  havu  inicbiuea  have  1 

and  I   c   rnw   deicribe  Ti>  taom  ' 

donebyii-i  foim,  and  very  g-Mi  ap 

>t  deapjir.  I  hope  tu  i>i' 


chemiatry  of  tliia  day  compared  with  the  aloheniy 
'^  chemiatry  of  three  or  four  hnndnid  yaara  a|ro. 
I  think  onr  next  tetter  will  be  ou  tbe  uae  of  the 
de  motion  iu  thu  Hoaae  macytie.  Wa  will  aeekto 
iciiU  whether  it  Lid  of  uia  ur  uot,  aud  what  ia  ita 
itioii.  H.  A.  Waaaell. 

Addcnhrook  Villa,  LoTa-laos,  litourbridgd. 

THS   ADJirSTKRNT    OF   BBPI,ECTORS. 

nQ>!)l.]-A3  (hia  subject  haa  been  mmie  ao  pro- 
linant,  perhapa  my   experieace  may  iutereat  the 

After  making  the  circles  of  tha  ayepiecs,  flat, 
.irroT,  and  black  image  of  flat  apparuntly  con- 
centric, the  dcBuition  was  notgood.  With  a  high- 
r  eyepiece  t>eyond  <i  r.,  tonaidathe  obaerrer) 
the  focua,  Jupiter  appeuad  as  a  bright  diac,  aur- 
Toundad  by  a  ditfnaed  diac  mora  above  to  the  right. 
I  altered  the  Hat  by  three  adjust iam-acrewa  at  the 
hack  until  thtae  circlai  were  approiioiately  con- 
entric.  With  thelenaoaoDt,  ibe  Hat  wai  still  in  the 
antra  ;  hat  the  blight  imijfe  of  tha  larne  mirror 
nd  the  black  rejection  of  tha  fiat  were  to  the 
ight  and  above.  The  Ibit  ia  now  appioximattlf 
1  adjustment  with  respect  to  the  aiit  of  the  draw- 
tube  only— i. I',,  OIV  vortieally  and  45'  horiiuntally. 
Therefore,  by  iudiniog  the  draw-tube  more  below 
to  the  left  aud  the  Hat  above  to  the  right  till  tha 
bright  image  of  the  larce mirror  ia  central,  the  axia  of 
tha  ilraw-tubc  aud  toleicope  are  at  rinht  nngloa. 
'"  the  parta  now  require  a  lIualadjuBtmcntliy  tbi 


arafota.  If  iJl  the  pvta  are  coocentric,  and 

ia  a  flare  when  Ihia  eyepiece  ia  beyond  the 

foena.  tha  aiia  of  tha  body-tube  and  draw-tube  are 
irobiibly  not  tX  riflht  wuirlea,  aud  the  latter  muat 


SIIiVBBIHa  KIBBOBS,  Ac. 

igj.WAuATttnis  may  thank   Mr.  Ilrashear 
i[Ood  and  t^imphi  method  of  ailvciiug.    1  have 


of  my  iOi  u(  machiuo  ou  tbia  piii 


iple  turtha 


Ileal  kuit  again  refer   to   the  subject  o 

gtaning  lli;iure  when  we  bi'jiin  to  poliah,  or 

Wainay  or.j  correctly  dejciitjo  aa  beginning  to 
bring  Uitnichins  aud  conditions  into  that  mutual 
•mngeaut  that  they  will  work  a  parabola  ;  than 
■UwaahlhiLVa  to  da  wilt  be  to  mniutaiu  these 
MnditlOD  ko.,  till  we  have  iiolithed  oat  all  the 
«Bary  mika.  when  tha  toMulum  will  be  finiiheil 
without  ly  further  truublo,  unit  in  ths  time  only 
that  It  t*3i  to  poliah— WB  »hall  thus  save  a  lot  of 
timeand-ouble.  It  ia  not  c-'ueraLly  known  by 
amatanrahat  during  the  poliihug,  which  will 
take  aboi  ei  ^ht  hours,  theie  may  allomataly  be 
given  ta.lio  apeculum  by  maclilne  working,  a 
spheriealiid  iiacalKilir;al  ft'^ure  some  doiten  times 
or  mora.  This  will  not  appear  stranM,  wlien  we 
ramembethat  tbe  diSereuce,  ovea  on  the  edge  of 
a  ttt.  ijculum  with  a  IHft.  focua,  between  a 
ipherjcahnd  parabolic  fli{UFH  ia  only  the  2I,(}D0th 
of  an  inc.  HUd  that  the  dppih  of  the  emery  marka 
eannot  bile.iBthan  the2.0UUthot  auinch-Iahould 
think  neiRr  the  l,OUOth  of  au  inch.  I  intend 
nwiuure^iia  exactly  tha  next  time  I  do  somefii 
giinding.  Xow,  it  ia  evideat  that  in  this  l.llOUlh 
of  an  uh  there  is  umple  roora  tor  a  di/cn 
21,0Udth.f  au  iuch.  2i-m,  as  we  in  realit;  partly 
put  a  flgvo  on  the  tops  of  the  emery  marks  ----'- 
as  thg  mi-hine  and  couditiins  will  produce, 
ID  tha  flat  half-hour  we  polish,  and  can,  ., 
twting  b;  F.iuoault'a  test,  aeo  whit  Bgure  it  is,  we 
oaathenV.'gtu  to  alter  the  michiuc  and  conditions, 
if  we  iui(;!isiand  thtir  laws,  B->  as  to  bring  the 
figure  neirer  to  the  desired  rirabola,  now  this  ii 
flgniing.  lud  so  on  for  eveiy  future  haJt-lour'i 
poliahing:  aud  thus  wu  utilise  our  poliabing  time 
ior  flgarug  aa  well.  I  g<:iii'r.ajy,  alter  the  third  oi 
fourth  half-honr'a  polibhiug.  get  or  arraugo  th( 
machina  and  conditious  1 1  jfr.idncu  the  parabola,  1 
have  then  only  to  maintnin  tbeaii  and  go  on  to  thi 
eud  of  the  poliahin;^.  1  lio^io  to  show  the  aiuatem 
hoir  to  do  all  thia  for  hiiniolf  :  but  let  hiin 
nmambM  be  must  pay  pirti^iuUruttcatiuntoovor] 
law  I  ihall  have  to  liiiug  before  Uim,  ondexpUiutt 
lun ;  and  whan  he  haa  miialered  tbe  application  iif 
theM   Um,  all   will   becomo   ai  aimple   m   tha 


^ea  open  to  obtain  any  real  improvement, 

that  I  ahonld  like  aomu  addirionil  Information 
.  tha  matter,  liy  the  bye,  ^Ur.  Lincaatur  hai,  I 
fancy,  a  new  oil-light.  I  ahonld  ba  glad  if  he 
would  tell  na  aoiaDthuig  about  it.  The  oihsi  Item 
I  waa  goiug  to  name  la  it  anyone  h^is  triad  the 
etho-oiygeu  light':  and  if  ao,  lahouUl  like  to  oom- 
.uuicata  with  them  on  the  subject. 
The  lantern  alwiya  hta  been  a  very  great 
.vourite  with  me,  and  I  thaiefure  welcome  the 
dark  seaion  aa  giving  full  scope  to  ita  use.  Soma 
bat  it  haa  lost  ita  popularity.  Quite  ao, 
hands  of  incoinpcteut  paraona;  bat  the 
large  audieooea  I  had  tbe  |ileaiuTe  of  meeting  last 
winter  lend  to  prcve  that  its  tarns  is  not  yet  quite 
lost.  A  good  lUusCratDdlitctnie  will,  in  the  hands 
of  moat  competent  meu,  command  af  air  if  notalarga 
audieocB — and  I  fiud  that  the  display  of  dioramio 
allecta  aud  statuary  properly  tbown  at  tha  oloie, 
~ever  fail  to  elicit  wilitii  applnuaa.  Aa  an  eduoa- 
onal  inatinment  it  ia  c^rLimly  nnanrpasied.  Tha 
biet  thing  in  whiiJi  I  fancy  we  have  come  to  the 
lid  of  imiirsvemeuta  ia  Ibe  pro'luction  of  the 
Tbe  light,  I  think,  will  be  even  yet  im- 
Lud  with  the  new  jet  I  moati'ined  aome 
ime  SLuco — tha  hydrogen  being  talcen  fn>m  the 
aain — both  eoouamy  of  ilia  oxygen  and  auimproreil 
i|;ht  are  both  gainod.  I  trust  aoms  brother  Isin- 
— :-.  _:,i  L .1.;...  .- thoanhjeet 
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ply  to  ait.  Waaaal!.  tbe  37in.  aprrulum  was 
.  ilated  from  bei{inuUig  to  liniah  in  its  cell- 
lying  on  laven  natmg  finally  ou  three  primary 

I  note  Ur.  Btaahear's  remarks  on  my  method 
of  working  planea.  There  ia  not  lo  much  in 
methods  aa  in  working  them  out.  I  never  anw  uiiy 
other  method  than  itiy  oirn.  Will  Mr.  KrJiahcnr 
kindlv  describe  in  detail  the  method)  of  >jteinheil 
anilDr.  Haatinga? 

lly  plniiB  are  a  little  varied  accordiog;  tocircnm- 
atanees :  the  methoda  given  in  mv  biuta  ure  reliable 
and  biat  f.r  the  amateur.  He  is  not  ao  likely  to 
aucceed  by  blocking,  and,  I  may  odd,  that  by  this 
method  1  mode  the  Cia.  plane  for  the  u7iu.  apcru- 
Inm,  I  cannot  advise  the  making  of  ploncs  singly. 
By  accident  small  portions  of  ]>late-^la>a  are  Il:tt, 
but  it  is  a  rather  tireaome  eeuch  to  aclect  thorn. 

While  writing  about  planes  I  may,  pcrhag)?, 
remark  that  though  a  new  form  and  onllaudiih 
position  has  baun  made  out  for  the  plane  of  a 
Newtoniaa,  I  have  no  doubt  telcacopists  will 
allow  it  to  retain  ita  original  and  proper  position 
and  form — viz.,  an  elliptical  form,  and  placed  iu 
the  centra  or  axis  of  the  tube  the  lame  aa  the 
mirror.  I  quite  agna  in  tha  opiaian  of  the  antbor 
of  tha  new  idea,  that  "up  to  to-day  (.')  inuoiiiatru- 
msnt  by  themakara  will  this  poaitiou,.li:o.,  otthe 
plana  be  provided,''  but  I  dun't  share  his  ap- 
parent opinion  that  to-mumtr  the  "  maker*  "  will 
certainly  adopt  the  new  idea.  Q-.  Calver. 

THE  LAJTTBBH. 

[10493. j—WiTU  the  advent  of  dark  winteral^ts 
tha  pages  of  the  "  £.M."  have  been  gaoBmlly 
enllTenud  by  some  corraapondenee  on  this  intact, 
and  ohanoing  to  Look  into  the  Vols,  for  Dec,  I87.i, 
and  Jan.  1470,  I  noticed  whnt  a  fund  o[  in- 
formation there  w:ia,  either  treating  on  the  lantern 
itself,  tho  beat  li^jht,  oxygen  gas,  &c.  Hitherto 
very  little  has  been  evoked  ou  the  subject  this 
aaoacn.  With  the  idea,  therefore,  of  stirring  up 
our  lantern  trienda  I  pen  theso  lines,  and 
with  pleasure  I  note  that  our  valued  contributor, 
Mr.  Lancaster,  hai  something  new  In  tha  wuy  of  a 
...     ,.,.__    ^....__.__. thUig th;it .Aould 


be,  ii 


of   t 


t  gantli 


ery   reoaouabh 


,   like  a 


rtapectiug  it,  1  would  aay  thi 
yrara  aince  I  tried  what  must  have  bicu  a  some- 
what aimilor  idea,  but  possibly  not  so  cainplulely 
worked  out.  The  baais  of  the  arrangement,  of 
cmrie,  fitted  tlie  alidc-holder,  m  no  doubt  hia 
does  ;  but  tbe  diliiculty  I  found  was  that  one  had 
with  a  binnial  to  reach  over  tbe  fronts  BO  lo  remove 
the  used  slide,  whcu  the  holdi-r  was  on  the  farther 
tide  to  ths  operator,  and   notably  ao  when  tha 


will   aee  wh^t   I  n 


tor  having  forgotten  U 


elao  who  haa  hod  experien 
be  the  best  oil-light  foi 
r.  Wright  mantiona  Mr.  Hu»l 
mp  ;  but  he  di 


a    ok  on  god.    Ur.    Laneaatei 

I  Biiy  if  thia  is  remedied  in  his 
cerLiiuly  is  a  great  improve- 
mif.  system,  mth  a  cazelaaa 
litimes  productive  of  broken 
ih,  d  out,  tha  opera- 
)  the  used  slide. 
attera  that  I  ahould 
n  Mr.  L.  or  anyone 
It  ia.  What  is  likely 


oxyg. 


tmist  will  have  something 
ihortly. 


SnoUsht. 


X.AJVTBKK  BI.IDS-HOIjmK. 

[19401. j—Aa  tho  aeaaon  tor  aahibiliaoi  it  HOW 
appraaehiug,  the  accnrnpuoying  illuatratioD  «f  a 
-    ------    -■■>   ,holderuiay  baotiataraattoaema 

1.  I  havu  naad  for  sooM  time  a 
atenpad  tiide-holdar,  but  wiUi  diaaolving  views  I 
find  it  a  neat  tax  to  lemeaber  the  liM  Ot  dides, 
three  hatt,  thnKi(dioat  tbe  sxhibltion.  I,  Uwre- 
daviiad  thi*  bolder,  whiflh  is  ■ntniitio,  for 
-..J  .wo  aiiea.  Uiae  ore  made  to  thaaqoara  and 
the  Woadbnry  siae,  aa  what  tranaparanOM  I  make 
otoouim  I  uae  j -plates  for.  and  what  ilidaa  o( 
Fartier'a  I  bod  I  took  to  pieoss  and  mada  up  to 
Woodbury  siie.  Tho  1-plateayou  havefaiUd  with 
here  oome  ia  handy,  aa  they  coiue  wfeotty  clean 
with  hot  watery  ao  having  raductfd  our  rtoA  of 
unframed  ali'les  to  two  sizes,  we  prooeed  to  con- 
Btiucl  the  frnrae,  which  f.ikes  a  quarter  of  an  hour. 
Tikke  a  cigar-box  lid,  i,<<ak  olT  tite  ^■P^''i  ■"■I  ^T 
before  tbe  ilre,  turning  it  about  aa  any  warping 
ia  observed,  aa  wu  must  have  it  peifeotlj 
Hat.  Cut  tha  lid  to  Sin.  by  4in ;  dean 
tbe  edg'S  and  smooth  ona  aide  theroughly 
with  aauJpapei :  on  this  side  we  work.  Itsfening 
to  Fig.  2,  we  havD  ttiu  Untcm-frout  with  trtmt 
l)latea  separated  by  a  piUsr  at  each  comer,  through 
which  a  screw  patsea.  The  shaded  rectangle 
belnwiaabraaa  bar  fiK-d  to  thetwo bottom pillara,  on 
which  bar  rest  the  slides,  each  ooo  Iwtng  registered 
by  a  "pin"  driven  into  it  (and  afterwards  ad- 
justed) which  is  stopped  by  the  end  o(  the  briisa 
bar.  Tha  slidehLiUer  of  courie  haa  thia  pin,  ahowu 
also  at  A  (Fig,  I).  Tho  square  and  Woodbury 
slides  are  ahown  in  pesition  by  tho  dotted  linea 
over  the  hole  eut  in  our  ciKar-boi  lid  3iin.  from 
the  left-hand  of  the  alide-hulder.  The  opemtor 
atnnds  on  the  right  side  of  the  lantema.  Two 
ban  of  wood  are  Hxed  to  tbe  top  and  bottom 
of  the  holder.  Their  shape  ia  seen  in  Fig. 
2.  Tho  purpose  of  tbe  upper  one  ia  to  hold 
several  ''piua"  nhieh  prevent  the  alidea 
falling  forward.  Tho  bottom  one  aupporta  a 
strip  of  braaa  I-liiiu.  thick,  jin.  wide,  and  about 
ll^in.long.  Onacuil,  as  B,  may  be  turned  up  to 
form  a  cun veuient  handle :  tlie  ul tier  is  also  turned 
up  ]in.  V'  catch  against  pin  C,  to  prevent  ita  being 
pulled  out  too  far.  The  bottom  bir  A  ia  sloped  a 
little  toward  a  the  body  of  the  holder  in  order  to 
give  the  slide  a  bios  in  that  dirt  ction  rather  than 
[be  other,  so  that  each  slide  may  t>a  at  c^ual  dis- 
tance from  CDudensvra  uud  objective.  On  thabraas 
atrip,  ut  about  Sill,  from  eacheud,  there  is  soldered 

'ittle  block  of  brass  :l-l(iin.  cube.  If,  now,  we 
Imndla  D  until  we  are 

t  m  that 


draw  nut  the  Btrip  by  the  Iiai 
stopped  by  prg  C  calcliing  t' 


•Anil  vnypioperly.    -S 


infornuiUeD  Bbould  be 
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point  br  peg  E,  caisfall;  kdjnatcd  la  iU 
pUoB  for  thii  purpOM.  Bat  it  we  do  tbe  tami 
with  a  HHirn  glide,  wg  *e«  that  before  the  atidi 
mMhw  K  tbe  left-bsDd  block  is  stopped  brpeg  C. 
while  blonk  D  hu  jnit  poihed  the  aqnire  ilide  to  thi; 
right  pluei   Uiie  ii  the  phua  tllutnitsd.    Tbu 


,  -_ :copt  that  it  ii  ooDTemmt  not  to  ._..   . 

the  two  endi  of  the  (trip  lenirer  tbui  neceMaiv.  It 
ii  evident  ihattUi  holder  is  more  aeoonte  thui  the 
rtepped  one,  whioh  depaude  on  the  flnger.  The 
ipnop  holding  the  slides  io  mr  last-mada  luitenis 
ua  Bimplr  piedae  of  ittoog  brass  apriaB  nml; 
(trai^it,  txai  at  the  right-hand  end  and  pieiiiuM 
nthw  to  the  left  of  the  middir  □(  the  slide.  I  will 
shortly  deserib*  the  lanterns  ref  eiisd  to.  The  two 
Uoaks  ahonld  be  Hia.  apart. 

IiewlB  Aruttdel. 

DtOPHANIBB. 

[I94BG.]— Ox  Daoembet  5th,  at  Bh.  15(d.,  a  good- 
dud  cntn  was  olweired  a  little  nnuth-eut  ol 
Diopbantaa,  which  ii  not  shown  in  N'ison'eUau 
Tin.    It  U  marked  i  iu  the  annexed  diagram.     It 


mnsUn  or  net  over  tha  specnlam  end  of  telewxipfl : 
this  serves  to  keep  □□!  dost,  while  it  does  not  lae- 
Tent  free  Tsntllatian.  When  not  in  use,  I  drsw 
overiame  and  a  cover  made  of  American  dotb,  or 
similar  material.  If  ing  it  cloaaly  round  the  tube. 
The  open  end  after  putting  ite  cover  on,  I  serve 
in  the  same  way,  the  flat  having  ils  oovec  on. 
About  half  an  hour  before  nsing  the  instrument  I 
take  off  covers.  Mv  telescope  place  is  not  as 
waterproof  as  it  might  be,  but  mj  speculum  is  as 
fit  for  work  as  when  I  first  had  it.  1  mention  this 
■■when  there  is  no  door  In  the  tube  bif  which  to 
introduce  the  cover  of  the  mirror,  if  this  cover  be 
used  rrgularl;,  it  is  necessary  to  remove  tha  mir- 
ror, and  so  to  diaturb  the  adjostments  at  every 
observatioQ.  It  was  the  trouble  of  this,  and  the 
freqaenoy  with  which  adjustments  made  at  tbe 
time  of  Dbaervation  were  imperfectly  made,  that 
•et  me  upon  deviiins  some  plan  of  getting  rid  of 
tbe  diffleolty.  And,  so  far,  tbe  plan  i  mentioned 
has  answered  well.  I  bave  oalj  to  take  off  my 
-  '-^   oover  or  loose  oap,  and  I  am  readj   for 


JUPITBB— BAI.I.'a    DIVISION    OP 

BA.TUXN'S   BIKa. 

[IdtST.]— I  CICLOSB  a  drawing  of  Jupitflr  made 

at  tbetelesuopaat  theniitueut  ut  tbe  egreaa  of  the 


however,  is  a  drawback. 
assumes  the  appearanoa  of  an  ai] 
of  fishing  tackle,  and  bnth 


quisitive  mnltitt - 

requisite  to  mentally  spaonlate  what  «4M>li« 
had  in  his  parcel,  and  why  h«  lnv»B^  kw  II 
with  hica ;  althongh  fte  aald  ntdtituMll^  m 
other  occasioiu  question  the  sani^  of  anataar 
if  it  saw  him  manddng  thioi^h  tba  n  wftb  his 
"  umbrella  "  down.  Now  ali  triangir  liasM  af 
ash2tt.  Gin.  long,  with  fin.  sidaa,  wU  fonaa 
nice  size,  but  the  joints  to  mako  twfriMN  is4» 
one  leg  and  tha  attachmenta  to  thaiaa-baasi, 
and  the  handle  of  tha  "  umbrella  "  ndlWwiltiw. 
rhe  readers  of  the  HxcHino  hav»  m^  fTMMr 
difflcnltiea  than  these,  hanoe  I  an*  *"  IM( 
kiadneas  with  oonSdence. 

AMOTHKnDiriiuum'i. — In  taking  IteapMM 
eloping,  rongh  and  woody  placas,  it  soMtMSSi 
impossible  to  get  tbe  object  on  tha  M>  in  tha 
bast  posiUon.  Would  a  aui<er«al  jo'  like  those 
on  gaseliers  be  steady  enough,  placcdstwam  the 
baseboard  and  legb  ?  If  so,  the  la  Mnld  bs 
placed  in  tbe  steadiestmannet  on  tha'oond,  ud 
the  requisite  correclion  for  levelling  id  poaitini 
would  he  got  by  m»ttni  of  the  joint,  •'ontdaset 
screw  be  required  to  hold  tha  joint  in  fitlon? 

TiiiE   OF   ExiiMuBE.— Mr.    Luicmr,   in  bis 


is  not  very  muoh  smaller  than  the  crater  a,  and  is 
much  larger  than  the  small  crater  shown  a  little 
south  of  1  in  Naiaon's  map.  DeBnition  waa  very 
oood,  sod  it  was  suspected  a  crater,  with  HO  on  TTiy 
Min.  Calver,  while  it  was  quite  plain  and  easy  witb 
186  and  200  +  powers.  It  would  be  aiognlar  if  so 
prominent  an  object  had  been  overlooked,  when 
the  anull  crater  south  of  a  was  sren. 

A.  Stanley  WlUlama. 
Brighton,  Deo.  Stb. 


[19(96.]— Owe  or  two  of  your  correspondenf-  in 
their  observations  of  Jupiter  have  rtmarked  tl<->T 
the  "red  spot"  is  fainter  in  coIddt  than  foTiueri' . 
T,  observing  with  my  eioelleut  51  Calver.  bavr 
noticed  the  aame  peculiarity,  not  once  only,  but  i<n 
two  or  three  occatious. ' 

I  should  desi-ribe  its  colonr  aa  "rose  pink,'' 
wbereaa  formerly  the  lint  was  something  like 
brick-red.  Is  thi*  change  likely  to  be  a  Hnt  stage 
in  the  gradual  fading  oat  of  the  spot  f 


third  satellila.  on  Nov.  2o.    I  have  never  yet 

the  belts  ol  Jupiter  so  distinct,  and  the  va 

markiDHB  so  divar*aandsooanspicnoaB.  Inotioed 
particularly,  and  bave  attempted  roughly  to  dr 
lineite,  a  very  delioatelj-msrirod  penumbn  whii 
appeared  to  fringe  tha  rircamferenoe  ol  the  n 
spot  The  belt  S.  of  tha  red  spot  aaems  gradually 
Increasing  in  dimeoiions  and  brigbtnesa.  The 
flocculent  masses  of  white  cloud-dhtc  on  the  S. 
equatorial  belt  were  vary  sharply  visible. 

Have  any  of  the  corroipondenta    of    "ours" 
__..__j  __   -  the/,  portion  ol  Ball'i 


ID  of  Sit 


DUKh  i#n-aiid-iuk   sbet 


I  of  th( 


ingotSatnmaal 
Obaerviog  on  the 
r  200.  I  all 


the  night  of  N( 
ivrningwith  my  51  Calver, 
Saturn,  tbe  night  beins 
ezceptionallj  clear,  and  the  air  steady.  I  found 
deBidtlon  unnsually  good,  the  chief  divirion  in  the 
rings  being  almost  as  well  seen  aa  ^  your  corre- 
apondent  observing  with  hia  8Jin.  Calver  (power 
not  given),  as  also  the  shadow  ol  tbe  planet  on  the 
rings — both  this  shadow  and  the  rinir  division  being 
blacker  and  more  clearly  defined  than  I  had  ever 
before  aeen  them,  even  with  larger  inatnunmta. 

It  may  interest  some  of  yoar  readers  to  know 
that  my  large  mirror— linee  I  flrat  had  it  soma  3) 
jt*it  ago— has  never  had  its  cover  on,  except  once 
when  it  was  out  of  use  dnrin;;  Iwoor  three  months. 
I  faucy  oovera  are  somstimas  put  on  when  itwonid 
be  tat  better  to  leave  the  mirror  without  a  oloae 

M^plaa  Ii  Ibii.    I  almja  k*  *  Om 


zaneral  appearance  of  Sitom  on  the  evening  of 
ICov.  G,  and  of  this  eicreaoenee  in  particular.  1 
have  marked  it  A  in  the  drawing.  It  took  the 
ibape  of  a  donble.paaked  shadow,  stretching  from 
Ball's  division,  of  whioh  it  wss  on  elongation, 
towards  Encke's  division.  I  have  not  aevn  it 
idnoe.  Tha  shadows  a  and  Aare  very  plain  now, 
tint  mora  distinct,  peihap*,  on  the  following 
portion  of  the  rini. 

Hars  is  improving  daily,  and  I  hope  soon  to  ^t 
tbte  to  send  a  drawing  of  him. 

W.  Conybeare  Braco. 

SL  Nicholas  Rectory,  Catdiff,  Xov.  2S. 

FHOTOaBAPBIO. 

tlBtf)g.1— TaiPOta.— Now,  owing  to  cheap  ana- 

*  ^ase  of  maoipoIatioB  the  new  pneessaa, 

ibio  erue  I*  epideoiie.    Tbe  tripod, 


instruetiotu  in  a  back  number  of  "nu,"BndaIw 
with  his  plates,  names  five  aeconds  sshe  eitrecoe 
time  of  expoiars,  and  states  that  the  ptnrvahoBU 
begin  to  appear  in  30  seconds. 

I  also  find  by  the  PJlolo;imphir  .V.'ithat  two 
minutes  are  ample  for  complete  drelopmant. 
Now.  with  the  Marveillaui,  on  luiiiiyaya,  but  te 
the  shade,  during  August,  I  could  do  Bttdng  with 
five  seconds,  and  even  twelve  seconds  fak  half  an 
hour  and  upwards  for  development:  imetimea  I 
had  to  leave  the  plates  in  pyro  s^lutioitwo,  four, 
ail,  and  once  Itm  bonrs,  and  iu  thai  cases  the 
plates  absorbed  colouring  matter  from  ta  solution, 
which  interfered  with  the  printing.  'Vhen  a  view 
has  been  taken,  after  a  coiuidara.ble'ierttoa  of 
leg  and  lung,  it  is  very  provokicj;  t  tind  tbin^ 
turn  out  so  nnsahsfactorily.  The  Mrvcilleux  la 
deserving  of  its  name  in  price  end  pnrtbility  ;  and 
not  caring  to  purcbue  a  more  cxpesire  one,  1 
shall  be  glad  of  the  experience  u(  olers  of  the 
'       irs  of  this  apparalii!  and  ahall 


IB  apparalii!  and  abail 
beohlised'to  Hr.  Lancaster  if  he  wouliitkte  if  the 
timing  na  gives  is  tor  t 


carry  out  initrnctiona  suppUed 


ii!l  aperlui. 
ed  with  plu 


leiseUy 


AN  IKPSOTBD  KBTHOD  •?  CON. 
BTBTTCTINa  BUIXJJSBS'  UtON> 
MONSB&T. 

[194S!).]— I  TAIE  tha  liberty  of  spu  ing  you  a 
short  description  of  a  moi^c  of  conitrucing  certain 
articles  of  builders'  iroumon){ery,  wKch  wonld 
greatly  facilitate  tbe  fiains.  and  msun  accnracy. 
This  would  apply  particularly  to  sath-pivots  for 
sashes  that  are  hung  on  ceutrfs,  thumiscrewB  for 
door  shutters,  and  like  fittings.  Tliecomponeat 
parti  of  the  above  being  iudepemlent  <r  qnite  free 
of  one  another,  require  their  relatke  jositiona  to 
be  very  exact  for  them  to  work  correctly. 

Suppose  we  take  a  sash-pivot  a 


n  the  ahap 


n  the  turface  of  a  pUte  that 

ipe  of  a  paralletoiiTam  or  oblong  ; 

wa  have  no  means  to  readily  determine  the  exs«t 

litions  for  pivot  and  sockat  iu  tbe  frame  and 

ih,  or,  ratbar.we  can  determioa  tbe  posiiionaj 

t  oiriag  to  the  shape  of  tha  platea,  wn  onnot 

■rilh  oertaiutj  be  sure  they  will  oocupv  them. 

now  propoaed :  The  platai  to 


:«.  «.  IftSt. 
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ronn  of  a  numbei  of  deUchi:d  B^gmenta  ol 
,  tha  woTking  pu-tt  of  filtingi  to  be  cut 
I  «a  ona  at  the  eegmeuta ;  the  edgM  ol  thcie 
DUghtluTaiiiipraialoii  left  bi  denote  centre!. 
MgineDla  ol  ciiclo*  lin.  radini,  with  centre, 
MM,  might  be  Uken  u  a  itanilaid  for  pUUe : 
anU  give  a  leuKth  of  2i[n. 
HLDg  m  wih  on  these  pivot*,  dnw  >  hori- 
Une,  aiii  dbubJ,  on  the  slile  ot  luh  sec 
.  talum  iton  edge,  B  ceDtral  line  &t  ligbl 
.  tothu.  Where  the  lines  intersert,  pliwi 
Udle  •egment  of  ]>Ute  ;  mark  the  centiea  oi 
M.  Of  coune  the  iulencctious  of  the  linei 
I  one  EODtre;  (hte^  rhallow  holes  ou  the  ed)[< 
t,  aod  the  ume  oa  the  ftuae,  made  with  iii 
Dtliig-bit,  would  iniare  a  much  mote  rapid 
MttmtUiTj  job  than  it  is  posBlbla  to  uwom- 
■rith  obloDEplatea  thathms  to  be  luiik  iuK 
b7  means  of  chiad. 

m  ia  no  netd  of  detaile  for  thnmbsciewt 
iadpla,  nithaalight  modifiealjon,  might  vill 
i>g«  be  applied  to  lub-pnlleya.  In  £etcfae« 


1  ia  a  tha'.tGi  (tod;    Fip.  2,    IbtiiDbicieo ; 
3,  lub'Cen'.iu  :   l''igs.  i  and  n.  aaoh-pullfrs. 
S.  Ooogh. 
),  Iiowei  KEimiiis<on-luke,  London,  S.E. 

HOW  TO  HAKE  A  FAN. 
1500,]— To  muks  a  really  tuef  ul  fan  ia  not  a 
dt  taak,  proTiiliiig  wo  have  a  correct  Itnow- 
iDf  what  we  require  before  atartiDg.  Let  as 
Me,  thiii,  it  is  a  aniall  domeaUo  fan  that  ie 
red;  thetau  proper,  oithe  part  thatrevolvea. 
t  to  be  decided  upon,  nuleai  a  aet  of  oaatinn 
«  obtaiued,  in  which  oaaa  it  matten  little 
part  we  commence  nith.  But  the«e  Inatrue- 
are  intended   for  thDne  nho  curnot  obtain 

SI,  and  are  perforce  obliged  to  mnkeahiftu 
ay  can.  Tig.  1,  A  repr»>eutB  the  fan  in 
u  ;  B  is  the  outer  caae  ;  Fig.  3  ia  a  lecUoi 
tbioDgh  Ibe  IJDOot  omtres  of  C,  and  A  (tbi 

I  refer  to  the  same  parts  in  Bach  Bgure).  A 

II  inapcction  of  Fig.  2  should  be  made,  aa  It 
k  the  WDtkinK  putts  can  be  Keen.    First, 

k  amall  apiudle  tnined  out  of  a  piece  of  i 
iron  or  steel,  atraight  and  true;  on  Ibit 
three  diica  :  the  ctntie  one,  J,  is  plain  ] 
;  the  ODter  ones,  F,  are  open  in  the  eon 

B  bai   acroaa,   as  ihown  at  F  1 :  theae  diics 

to.  diameter,  with  l^in.  boles  in   the: 
bored  tc  St  the  apiodle.  and  Sied  2)ij 

«   to  outside,    the  blank  one  being  _   .__ 

.     How  luiu  these  true    lu  lalhn.   top  and 
now    moke    two    discs    of    tin    plate  6in. 

ter,  A.  Fig.  1,  which  are  dished  ai  A,  Fig. 

ll  holes  in   centre  to  match  F   1  ;    rivet  or 
theae  lathe  ioDEr  face  ol  the  outer  discs, 

■ring  in  lathe,  bending  Ihem  carefuUj  until 

«(  tin  plate,  cut  to  the  ahape  seen  in  Fi^,  2, 
d  cnrvcd  aa  eepn  ia  Fig.  1.  These  blades  are 
[lilDiafin  thia  iii:e;  rivet  ol  sotdar  these 
diaci,  inserting  " 


».g«t(i 


aee  that'sll  are  true  aad  perfectly  balanced 
be,  adding  solder  to  the  light  tide  until  pei- 

poiaed.  Now  for  the  caae:  the  sidea  of 
3i;be  made  of  sheet-iron  or  wood— let  us 
■hoganv  Jin,  Ibiok  cut  to  the  shape  seen  in 
,S.    II  the  curve  O  be  adopted  it  will  look 

in  aome  peoplu's  eatimation,  or  the  sharp 
E  ma;  be  adopt' d.  If  the  former,  a  piece 
must  be  bent  to  the  angle  K  aod  fixed  inside 
clonng  up  the  caie.  The  object  ot  this  ia 
'Cut  the  au  btiug  carried  round  again  with 
1,  instead  of  being  delivered  into  the  dia- 
"pipe  H,  as  shown  by  the  arrow.  Having 
tauce-pieces  between  the  hides  to  kerp  them 
^ver  the  space  between  them  with  stent  tin 
Baring  one  side  loose  to  be  lemoved  lor  the 
1»  of  the  fan.  The  distarice  must  be  inch 
41ow  nj   the  fan  ruDnini;  freely   without 

oouststent  with  atrength, 
c  to  allow  a  free  passage  for  Ihe  airentar- 
miiowii  bj  tbe  »mwt,    Bvxa  Jhes*  tmt  i'm. 


diameter,  and  screw  on  as  shown..  They  must  be 
I»Tteot]y  true  with  each  other  and'squaro  with  the 
bidea,  >o  that  when  (he  fan    is  jnsf  rtcd  it  shall  ran 


before  any  definite  Beuraa  and  meaaurementt  be 
LVen,  cue  must  know  Ibe  size  and  reeistanca  ot 
mp,  also  the  power  of  light  required.  To  charge 
Fauie'fl  battery  from  a  Bnosau'a  is  very  much 
ke  pumping  witvt  up  a  height  to  tue  tt  again 
iraugh  a  turbine. 
Aa  regards  the  question  of  dynamo  machines. 


The  pipe  H,  also  of  tin  plate,  is  oval  at  the  end 
next  the  tan,  and  narrowed  oS  to  jin.  at  the  de< 
livery  end,  which  is  Tanad.  The  wheel  C  is  ihown 
in  position,  and  is  grooved  round  the  edge  to  carry 
the  band  for  driving  tbe  fan  by  the  small  pnlle;  1, 
This  wheel  turns  on  the  stud  iu  bratkct  E,  shown 
apart  from  the  wheel  lor  the  siko  of  clearness. 
One  spoke  ol  wheel  cairtea  a  boss,  in  which  is  io' 
aerted  the  handle.  The  arrows  show  the  directii^n 
of  motion.  The  whole  may  be  fiied  to  aboard, 
or  on  a  pair  of  light  iron  atHudards.  the  height  of 
which  will  bs  the  hsjgtit  of  the  firegrate,  1  knoi 
there  are  more  aimple  tnrma  of  fan  than  this.  Vc 
instance,  the  blades  may  be  screwed  en  three  arn: 
boss  fixed  on  the  i-pitidle,  thus  avoiding  the 


efficient.   . 


lisy.     The  01 


diameter,  will,  if  well  filled,  be  eihnt.  And  all 
me  to  say  a  word  tosmaleuts;  Never  begrudg 
little  tronble.  it  thereby  you  sicure  a  belter  rest 
I  bave  seen  fan),  both  by  amateurs  and  praoti 
mecbanicBi  which  were  (imply  iufolerable,  and  had 
to  be  replaced  by  bellows.  Lockatlteh. 

PURE    ZINO-ELECTBIC     LIGHT— 
IITN  AUO-UAO  SIHES. 

[13.501. ]~I  EER  the  question  ot  "pure  lino 
raised  in  "ours,"  and  thinking  that  I  inigbt  i 
aome  good  by  stating  some  experiments  I  ha 
made,  I  venture  to  do  so. 

Id  ibe  first  plaoel  tried  yean  ago,  when  working 


taminated  withailica,  &c,  As(o*'P.'s" 
ol  preparing  pure  aino  by  electrolysis 
taioly  the  best  method  if  he  could  only  i 


mggeitio 


ioit.    My 
ilysia  ol  not  only  zino  but  other 
metallic  eolntions  bare  not  been  crowned  with  suc- 
T  have  not  yet  met  with  the  sub&tance  for 
le.     For  in  stance .  suppose  one  is  working 

chloride  or  sulphate  of  zinc,  the  zinc  goes 

te  the  cathode,  aud  the  SO,  and  CI  to  the  anode, 
.    .      _       .  you  get  something 

that  will  combine  with  the  BO,  and  CI  at  the  anode, 
metal  deposited  at  the  cathode. 
Further,  the  compound  formed  at  the  anode  mast 
be  insoluble  in  the  Bolution  in  which  it  is  obtaiued. 
Teit-booka  on  alecttolysia  forget  to  tali  you  these 
little  thiHga. 

"  Zu,"  in  qaeiy  4.54611,  requires  informittion 
about  the  electric  light.  Let  me  tell  him  that  the 
game  ia  not  worth  the  jiowder.  Why  not— lup- 
pflsing  a  haud-dynamo  ponerfal  enouuh — use  the 
electricity  direct,  as  otherwise  you  would  have  la 
charge  a  series  of  Faure'a  batteriea  for  perhaps  IB 
boors  to  obtain  anything  like  a  light  ?  The  same 
as  regards  the  Bunsen  battarjr.  You  had  lar 
better  me  direct,  or  else  yon  might  have  10  Bun- 
senj  DhargiDX  a  Fanre'a  batleiy  for  21  hours ;  hut 


allow  mo  to  think  Ht.  Lancister,  Mr.  Hanson, 
and  also  "  Anglo-Dane."  To  Hr.  u.  allow  me  to 
say  that  I  prolsr  the  experience  of  Ihe  many 
—  lued  cotrespondenta  of  ■' "  *■ "- 


BO  they  se 
keep  flie 


f  lea 


prices  up,  give  no  compantiTe  teaalts, 
.nd  to  keep  those  outside  in  the  dark  as  to  the  beat 
form  ol  constmction.  To  Mr.  Hanson  my  best 
thanks,  but  who  is  like  many  more  in  giiiug  a  de- 
scription of  dynamos— although  he  gives  Icii'jlh  of 
wire  on  artHatore,  nothing  is  slid  about  length  of 
wire  of  field  magnets.  He  states  the  If.  of  aima- 
I  here  tore  to  equal  the  K.  of  field  ma^ets.  If  what 
Dr.  Siemens  has  stated— viz.,  the  B.  of  armature 
to  be  I-IO  R.  of  field-magnets,  or  Mr.  Ki-uneuy 
that  the  B.  of  fietd-maguets  should  be  i  times  the 

Siemens  machine  referred  to  should  be  equal  in  R. 
for  both  the  armature  and  Geld-msgnets.  Thia  ia 
a  point  that  wants  st^tiliug,  and  I  think  thst  some 
of  our  reuders  could  give  ns  the  benefit  of  their 
experience.  Also,  I  am  sure  that  it  somebody 
could  give  us  some  data  to  work  on  it  would  be  of 
great  aervice  to  many  readers.  For  instance,  tsko 
two  eismpleB ;  required,  a  dynamo  to  give,  say, 
2,100-candle  power,  and  one  to  give  5,(K)U  ;  what 
>ize  and  toim  should  machine  be  with  length  and 
thickness  ot  wire  on  the  armature  aud  field- 
magnets  with  the  R.'a  in  both  coses,  and  how  to 
calcalate  the  power  required  to  drive. 

Seeing  how  rapidly  electricity  is  coming  to  the 
fore,  it  is  really  lime  eomolhiog  was  known  defin- 
itely about  the  right  construction  ol  dynamos,  and 
if  there  ia  a  journal  more  suitod  than  any  other 
to  settle  thia  important  question,  it  is  ours  ;  there- 
fore, I  appeal  to  uU  to  contribute  their  mite,  so 
that  those  wifhing  may,  during  the  coming 
■,  get  their  drawings  and  patlerna  rtady  for 
Ivnamo  machines.  Aa  to  our  friend,  "Anglo- 
Dane,''!  shall  bo  glad  to  hear  of  the  auocess  ot 
his  machine  :  saying  what  it  will  do  and  alau  the 
length  and  B.'s  of  wire  on  it  with  power  required 
to  drive.  I  quite  agree  with  him  as  to  the  space 
taken  op  with  matters  relating  tQ_  tiicyclea, 
although  a  great  lover  of  the  sport,  having  been  a 
bicycliat  soma  toad  ecu  years. 

Cannot  our  beat  of  frisnda,  "  Sigma,"  givs  us  a 
wrinkle  about  dynamos  1'  Queeator. 


D7NAU0-nACHINBB. 

[1BJ02.]— I  A.VD  many  others,  doubtless,  haro 
been  waiting  patiently  for  particulars  ol  construc- 
tion of  dynamo- machmes,  and  can  testify  to  the  boon 
it  wonld  confer  to  have  the  subjeot  dissussed  with 
somethiog  aldn   to    the    skill    and    acumen    that 

I  live  iu  the  oouutry,  and  the  exhibition  to  corns 
oS  in  London  will  do  little  for  ma  in  the  way  of 
giving  me  an  opportunity  ot  aeeiug  what  is  going 
on  myself.    I  have  been  lookiaa  lot  a.  -^iiSijiA 


ENGLISH  MECHANIC  AND  WORLD  OF  BCZraCCB:  Now  872. 


Dbc.1 


::  ..  -   .  'i-i-tj.     "^^'iil  soaie  ox.c-    will  b-j  at  ouc«  made  to  Uie  Lcri-AaT>:«X«. 
.— .    .::.-:."- ^*.  siy,  ^   ivn^mo  oa  ih^  CIcme&t  E.  Screttoa. 

-  ■   •         -  .^.  ;.    .::r-  a.  ciir rent  which,  work e-.l        .Sixc-Ciburj*- street,  Leicester,  D&!^. -. 

.  -   -Ai::.  ■::.•;  rf  Fauro's  accumuKtcr^,        I'.S.-  It  give4  lao  Tery  much  pleMon  to  it»"-= 
^  .    ^.'.0  ::' I: ^-Lti^;^,  say,  twenty  to  thirty    that    I    have    rticsived    the   foJoiiiiig     ttlegTM::. 

-  V  :         -  j  *  I  fromTay^jort:— "ITie  two  men  an«*t»i  in  coi.- 

1-  .5  :.  :*L.-' :':.=«.iry  to  assume  that  the  mechanical  i  uection  with  the  Tayport  collinon  hare  Eiecn  re- 
♦  i-  ..  ■  ■  "IT. cal  kuowleu;^o, '»>/,/ ^.„ /•>,;-.: /-i/wi-.r  are  not  j  leased  on  bail;  much  sympathy  u  expressed  for 
:   •.■:L.:-..ii,;.     lu  the  age  of  electrical  ditjcoveries  I  their  unfortunate  position.'*  C.  S.  S. 

LT-j  .La:^:cars  never  to  get  bey  end  electric  bells  and 


J.    S-. 


:?Irih-;ur!s  r  I  am  conttdent  our  editor  will  not 
•  bjcct  to  propose  particulars  where  so  many  are 
interested,  when  we  often  see  whole  pages  given 
to  matters  of  a  purely  personal  interest. 

All  we  require  is  particulars  of  size  of  armature' 
and  magnets,  length  and  number  of  wire  required, 
plan  of  commutator,  speed  of  reyolutioa,  and  a  few- 
other  wrinkles  to  set  us  going.  Has  Mr.  Kennedy 
nothing  to  say  or  suggest  r  or  is  it  possible  that 
the  thiug  cannot  be  done 't  and  is  this  the  cause  of 
the  melancholy  replies  of  Mr.  W.  J.  Lancaster  r 

Hybernian  Celt. 


'WHITWOBTH'8    NEW    SURFACE- 
PLATES. 

[lOoOo.]— Mr,  n.  A.  WAi?Ei.L  wi.l  find  engrav- 
ings and 
should 
number 

J.  C.  L. 


INDIAN  BAILWAY  PBOBLEM.  j 

[19505.J— This  problem  (letter   19371)  may  be 
solved  approximately,  by  caloulation,  as  follows : —  j 

In  fixture,  page  20U,  jom  B  0,  B  D,  and  C  D. 

Let  B  C  =  ;/t,  CD  =  M,  and  B  »  radius,  aU  in  I 
chains. 

Then  angles  CD  =  1719  "'  inminntee, 

And  chord  BC  =  2Bsin.  BDC 

And  chord  B  D  =  2  IZ  sin.  1719  in  +  ^ 

B 

By  trigonometry — 

Sin.  BC  A  =sin.  BAC 


Sin.  BDA   »  sin.  BAD 


BA. 

BO" 
BA 

BU 


d.ie«criptionmV:..i^\IL.p..^andifhe    B^^  =BCA  +  CBD 

have  no  accej.  to  it    1  vnli  send  him  the       .    ^  ^j^  j:  BD  A    -  BCA  =   CBD 
r  by  post,  as  I  hive  a  wapj*:.ite.  Le^  r.  ^^^  ^^^^  ^^^^    -^^  ^^       ,^  , 


THE  TATPOBT  ACCIDEXX. 
'1  -'Ot.'— 'X    Vrv-iiV   la.*:   v>\v.   -I'^ih'    a  verv 


gives  this  angle  npon  C  D, 

=  then C  B  D  =  1,719 ''  and  K    -  ^^}:''^^" I 

K'  GBDmuuuui«r  ' 

and  ought  to  be  =  R. 
A*snme  a  radius  and  calculate  as  above,  and  if 


and  is  =  ^^'^iJil^!!;  =  171S-8733S' more  exaoUy. 


•  f  ^ 


the  N.^r:r.  br:::*ii  t:*::«v  xz  TAvrort  »:a:ica.  K,  and  calculate  agam  till  B  and  E  nearly  comcide. 

A  fivfci^i  «\\il-:r^:u  ur-.r^d  M  I'^yp^^rs,  ruil  the        X.B. — The  constant  1,719  is  the  angle  in  minutes 
^cciue  w-^  rv::i  r:  U.L..I  to  ::i:! Kar  cf  ;:  lu order  coper-    at  the  circumfert- noe  standing  on  on  arc  =  radius, 
f-"r.a  tho   jhua'irj:  c5.vrAU-'a*,  and  by  sorae  very 
4CrJi"i:o  .'miisz-'u  nj  u«  Ump  wij  p.utd  at  the 
bjit'k  v:  :he  tvfuJer. 

Vh.«  r  . ;.:»  Ar..i  *:  r::*'*  -i"  Tjiyrort  An*  **:d  t.'«  be 
intt-rUvA  d.  but  tbe  iu:o  w  '  worked  ui'^nthe 
b^vk-«v<:or.t.  Am:  t:w  tr*.;  •  cauft*  o:  tht»  d-»A>cer  i* 
\U;o  to  t  .■  tA^-t  ^^.*t  sbv'  »;.wc:or»  aco  crucial*  have 
II  '»i:UvT / .  ■.  to  vsv V  :ol .'  t  ■  .**.■  wv '.;  >  ku  0  wi!  app! : ii utf« 
for  cH-^v.'.  .:•  :*  jut  •.:\:ec^.4'.  of  f.-wtov?  b«tw«n  all 
tr.i'«» 

Otttxr^  tho  ••••I*  :*  «•  i«^v.v.::*  .;  of  the  waI- train 
\v?%«  N'->;    tvreorwtfo    •.'  .■    i-^A-o-.-i'-jCvr-trATU   innu 


Kx.V3irLE. 
LetBC  =  20.  CD  =  30. 

B  AC  =  28-34^  and  C  AD  =  3S'  23', 
B  A  ^  40,  and  assume  B  i=  lOU, 

Chord  B  C  -  200  sin.  1719  '    ^^^-  =  (5-44«>) 

Li-j:.  2i0  =  2-301030 

L;'g.  *iii.  ryAA"*    =  8'9t>9560 

Lop.  chord  BC  =  1-300590 


Chord  B  P  -  200  .in.  1719  -^^  (=  14-15*') 


Thi*  o.tivvi    ^'<  jS:  »    |^A*M-.rcv'r-?r*»»  ctsvivtNi  wo 
WAtiun«:  o(  .^in  Vtud  utit;'.  ^.o  tt*U   hi»  «ivj;;u«  KU»h 

4 III  '  tlu'  :\*i%l-  \'l  *  tOtUWl 

U.^,1  i'.»^  :  oil  dot  A%nu  ,1  a  laiMamp  the  cv^lli*Ku: 
^owia  K  4^x1  Isv.  oi-.:ir*:\  .i\  .»;d,Nl.  ,i*  tltf  j-AjwrUi^T-  ' 
(t.kiii.  lvtM»;    f;fisi   «•.'^  tl-.o    W  <*?'i'>;ho,i*i«  btAko, 
ooulil  h  »\o  Kvu  i»'^''»'*'  "»*  *"  '^**  «h.»clf«t  di*?amv. 
Th*  »vUi*io»\  »  •-•  \oo    vio!**ii!.   and    ttv^  |vr^»«* 
It.ixo  u'lioiCuiirtt^-U  I.'*',  ihx'ir  •',T\vi,  Aud  v»th«:r#  atv 

\VM    «»'l '..'il*lv  Mt 'lUwl  , 

V\\  vitmd'.iv  Mr  M,'Mt*o'\  rwourA^or- ^^*oal. 
in!itli>  :ii\  luv.^'i^  4ii.'n  ;»i  iyvis»i« .  fixutt  th<^  wo?««* 
,»l  (h.i  )«io.vvdiii<«  v.ow  Ivfn-  two. '.I  I*  o^mto  N*lf AT 
Unit  lilt' ToiiK  ^*  *H  (vilivf'o  u«o\^ia  01  «ho  »ub- 
|oo!.  ai  M  nh-'wii  1*\  tt»o  utfoi  alvuiAlily  oj  is* un- 
til lhiM|ui«<tiiMis  j«sk»'»I  U  'Wvw:.  tU«»  u»*uU  w*.* 
tliiit  thf  I'l'.'.uiiloi  ri>o-»l  K»^*'  »ll'•Ol^Ul'  Ihit  l!:- 
ai|ttiikl"i  III  l»i|»|«ii»  hIi.miUI  l»i»  .iiiv^to^i  and  *v«vfyird 

tit  (*up(ir  IMIroll.    Wllli'h    OUUm     W.»«    »I    OIUVOATtU'd 


Loj:.  «m.  14 '  li*'  ~ 


Loif.  chord  B  n  = 

Lo::.  Mu.  BAO  -    -JSiU 
T.  ^j:.  40 


2-301030 
9'39ol91 

1094221 

=    9-679592 
=    1*002060 


kiiil 


OhiK'i  (Mii{:ii'lit  nlill  to.|u\ro  fnil^ov  oxj'Umi- 
iimi  1h»!i»m»  I  OHM  CiMui  nil  i\a»'t  *'V«»»»*"  »•  ***  *'•'' 
MiiiKiiiil  »»f  m«filij;iMUM»  i»l  nhnli  tlu»  niAU  bi»*  ^****''"  j 

I  till,  h.iwi'Xiii-.  nioiil  (itr.«iu".l>  pr.'ti'st  «i?au»«t  «"«' ; 
niHiiiiiiiiuii  Ih'Uih  iini»»«id  Jind  CnktMi  t.^BAol  liko  i\ 
«HMiiiiii>ii  tfl.iii,  iii"io  miMiiMriUy  ii-*  bail  to  »\\\  ; 
Miiiiiiiiii  «i«"  roifhi'tnuiUK.  ««>d  llii'to  WJi*  not  .-« 
m\uul^y\  .-ran  hIimi  tlwl  tin- ni-iii  would  try  to  run 
.iwiM  ri.MM  |ur.li,n  I  iiii«.v  iiifiitum  lliul  Pippioi^ 
«lu.ul  Milv  ^i««»l-  Mf  ,inr.  mid  hiiH  broii  iii  tho  *or- 
«(....    ,.i    \Uo    oi.iiiprtiiy    tor    iilioui    thirl V    viniih. 

\ „Im.iiI  lliowliolo.'f  «h»oUtimohti  hii«  lu.rtio 

iiti  t<«ii-ll<  lit  rliitiiiolor.  ...         ..  I  •ki- 
ll ,.,., ,,m|  <..  mo  to  1 »i-t  i.i«!i«»l  to  iirud  thl« 


II     Ml>|li-lll  I'll    !•■    »1H'    1 .  '.  I  I        ..      I 

Hmull.   ,.!« and   tlio. *    !^'' '^'"^''^l,'"';  . 

l|.M,M....i.ji..hi   I1.1.I    jiiM    Im'U   iiU»  ui«t"»«"^«.'"'** 


1..V.  40  \  sin.  2S;U'  =  11-281652 
L.«g.  BC=    1-300590 

.-.  BOA       7'^*  12*        9  981062 

Uv^siu.  BAD       0:2=    91V»4133 
Ly.  40  l-tiO2000 

I..V,  40  \  »iu.  o:'2    r.:  lir)601i)3 
Loj:.  clK>rxl  U  D  ■■      l-0iU22l 

B  D  V       4S-i  >■  ^    i»S71972 
.-.  0  n  P       :iS'2<  -r  4S»  S  -  73^  12'  =  13«»  24'  = 

S>4-.  and  K-  «  l'*;V|—  =  ^^  "*"'*'• 

A«^UUtO   U  ■-.  lU 

Chorvl  H  0  :    i:S*iu.  i:ii^  •  '^l  (-  S-57'*) 


rr  2  1072 10 
-.  0r.»l93o 


I.. 'jr.  Mu.  S-''7 
l.V.i'l»v^«^l»^"  .-.1-209143 
Ohonl  11  D      12S  si».  1719  •  HJ  (=  22-  23') 

1  ^ir   V.*S  ^.  2107210 

'       !.u».  2: '  2:?    :  9-5StHi90 


r.  !^ 


1-0S7W9 


Lotf.  40.  sin.   2S-3r    ^  11-23 1(362 
^    lu'  :--    l-2l>9143 


.-.  lU^A       T-i"   '»l 
\Aifi.  40.  sin.  C'?"  - 
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111) 


=    9 -982509 

-.  ll-5r)G193 
--:    1  687909 


.-.  B1)A=  4ir.V 


9-878284 


^1' .:,:.",!..;  ::••:;,::;,: .'"■•••'••Vi,',.ir.:;:; 


fill)     .-W-JS'i  .11)   .V-73"31'=l3M2'=822ana 

n,o  proUrin  i»  »omotiinos  indeterminate,  a«  there 
i,  ..olllinK  to  .how  whether  the  angles  BCA^Mid 


TsT  i  TT :  rl   or  two  on  Ik 

j-riv  «. 00,50,  is  br  fir  mar 
I'.:  zs.*  b,il.  car^f  uliy  iiKoised,  than  mi 
I  e T  :  i*i  extlorlrely "t  0  ?b«  sport.  Whi 
*  17  is  the  results,  sd  far  as  I  have  b 
iliirly  did  Dili- rate,  by  repoated  and* 
yeriments:  an-i  so  far.  they  show  ial 
way  posuble  that  a  lane  wheel  is,  ir] 
beyond  a  ^ven  size,  a  drawback,  whi 
up  or  down  for  eveTrdaT  riding.  As 
points  to  which  I  w'nlcl  wiih  to  dn' 
are,  that  if  we  want  a  mirhine  easy  to 
a  ^ood  hUl-etimber,  witbont  the  use  of 
plumoee,  such  as  are  now  attachK 
makes,  the  largest  practicable  lixt 
thereabouts.  The  greater  the  sticngA 
so  may  the  wheel  he  an  inch  or  so  lar^ 
is  very  dose  to  the  limit.  That  the 
themaslTes  flndiag  this  out  is  proved  V 
introdaetion  of  that  size  wheel.  Th«r 
Macdongald  means  !:'^-'f  <.'?rr»?J7-'rV 
ti't'f^f,  I  quite  agree  wiih  him.  Jf  h); 
drivers,  then  I  s-jst  dissent.  The  1 
point  I  am  qu:;e  c  ^nviu  ^ed  of  is  tfa 
backbone  is  an  airantase.^  Xot  ouly 
the  machine  ruu  s:<-:ili:y.  but  it  prole 
of  traction,  and  *-  C.  Hi,*'  I  note,  hi 
out :  and  I  am  glad,  amidst  the  voloi 
that  "  C.  E."  has  s^jken  up  in  th*-  i 
he  has.  And  his  Ias!  para^^raph  suppb 
theory  which  I  Lave  refraine^l  froa 
as  being  theor'tieal  oiJy,  but  which  i 
less,  quite  correct. 

I  would  wiih  tj  say  to  **Pau; 
cordially  accept  the  manly  and  stz 
statement  he  mikie  at  |.«ag*:  ::':S,  au 
sure  he  will  accept  this  m  the  fil 
make  it  in. 

As  instancing  the  di Terence  of  opii 
King^s  letter.    He  advocite«  a  forw 

E reference  to  the  vertical  one.  Well 
elieve  this  to  be  a  matter  "f  use.  1 1 
accustomed  to  the  vertical  tLruti :  ai 
have  to  ride  cue  requiiiDg  a  f  jrwax 
propulsion  of  the  ma-.-hiur  ub .  ut  a  mill 
me  that  I  had  doubts  of  reaching  houn 
wards  rode  the  sain^  nachine,  with  tl 
to  allow  of  the  vertical  treAd  m 
greatest  ease  and  cjuxf  ort. 

If  we  comCf  not  to  technicalities, 
plain  terms,  surely  "Xo.  17J'*  (pa«« 
ftaiusay  me  on  the  question  of  do 
What  is  a  double  driver  r  Why  it  % 
in  ordinary  running,  both  wheels  i 
But  on  meeting  a  resistance,  the  wb 
should  drive — ••-?  t.W  out  which  mett 
This  is  my  th^orv  and  detiuition  of  a 
The  **  Sjvo'' '.:':-.  ri-t  .'••  tLid  :  ther* 
consider  it  a  double  driver ;  nirither  < 
with  the  required  test  thdt.  in  turning 
outer  wheel  should  drive.  Here  the  " 
fails ;  therefore,  I  again  condemn 
double-driver  agAin.  But  in  this  is 
that  the  **Xaticnjl  Special**  meets 
whilst  the  «' Salvo**  does  not.  Wit 
the  outer  wheel  drives  on  turning  ac 
wheel  meeting  the  most  resistance  ij 
the  most  work.  In  paraa:raph  L>he  g 
solution  of  the  front-whe«l  qu«4! 
lengthened  backbone  to  the  rear-fit« 
does  much  to  meet  that  difficulty. 
I  see  he  is  quite  right  also,  except  01 
of  tho  brake.  Unless  the  machine  bt 
fast  and  the  spoou>brake  ia  applied! 
hardi  it  will  not  tend  to  lift  the  traitiu 
then  it  is  due  to  the  fact  that  the  dr 
grip  on  the  road,  are  coming  to  a  5t( 
weight  and  momentum  of  the  rider  t{ 
ward  carry  him  out  on  his  face  fr 
action  of  momentum  and  the  bite  ottiM 
wheels ;  and  a  hub-brake  might  do  t 
no  doubt  would  do.  • 


/Aw  §n»it  limit  I  Ih 


:zs:(  ;;:;;r;  N:.::iou  M«m.  \ « i>  A««".ouu«r  obt««.. 


[19507.]— "Fabeb"  (1942.S)  sdc 
(19152)  have  suggested  improvenienti 
described  a  little  time  ago.  To  the  i 
to  say  that  I  have  never  noticed  any 
workmg  of  the  simple  joint  at  •'  ss 
there  is  no  reason  why  either  a  balUi 
some  kind  of  universal  joint  should  not 
advantage.  If  **  Paugul  **  will  cnann 
me,  it  will  give  me  pleasure  to  s^rnd  1 
for  his  ciiticism  of  how  I  prop3se  ton 
culty  he  apprehends. 

Tne  seat  arrangement,  as  figured  si 
by  me,  was  only  intended  to  iUni 
principle  in  construction,  and  not  as  si 
design  equally  applicable  to  every  bci! 
On  my  own  machme,  where  both  cxtx 
nectiug-rods  are  adjustable,  there  is  1 
the  seat  should  be  so.  However,  in  0 
numerous  inquiries  how  to  adapt  it 
with  unadjustable  cranks,  I  have  ret 
good  deal  of  attention  to  this  matter, 
have  thoroughly  mastered  it.  It  v 
much  s^ace  to  describe  how,  andillui 
be  requisite.    Betidea,  diffeiwit  buili 


Dbd.  e,  1881. 


ENOUSH  MBOHAinO  AMD  WOHLD  OF  BOimnSi  No.  B7a. 


would  need  spacuJ  sdaptotioni.     I  ■hull  at  all 
timei  be  giad  to  u»Ut  iniiuiierB  bv  letter  cr  in  thes 

■■D.H.G.'*"  letter  (lD122)on  langlli  or  buck. 
iMiiiei  ig^  to  m;  niiud,  the  meet  rulauble  mntiibutioi 
OntTiojoliiiR  mattQii  tbat  has  appsared  in  "  oar/.' 
1  ean  iaitily  from  peraoDul  biperieDca  tb&t  tb. 
BdnetplBi  be  ennnditca  sre  Hpjiliwb'B  iritb  equal 
lome  to  front -Btaerera.  I  never  coold  lu&ki]  o  ' 
lAj  people  Bhonld  suriflep  every  otber  oaaeuli-. 
good  qoktity  to  qnick-turoiDg,  unlng  with  a  fiott' 
to  tlutt  btiog  able  to  perform  the  gjntioni  of  a 
qoadriUe  upon  wheels. 

I  notice  Uiat  Hr.  King'a  viswa  (ISIT^J  upon  Icg- 
thnat  Mid  badr-pnrcbue  GoiQcide  with  my  own, 
U  be  will  Sod  br  referriDg  to  bock  namberB. 

To  "No.  17f)''(I!)lS0)!fltm«e.pre»8mjthank». 
I  am  thoroughly  tamiliac  with  the  driving  principle 
of  the  "  SalTO,"  but  not  boinB  Diysalf  a  ridi-r  of 
IUb  mwhine,  I  did  not  fesl  rallied  upon  to  defend 
U,  K  I  oonnderad  putting  a  questiou  would  be  the 
Dort  way  to  elidt  such  a  Taloablo  deacription  ai 
"No.  I/O '■  haa  giyen  Q?, 

W.  H.  at&cpoole  Westropp. 

UadoonTama,  Eonia,  Dec.  3cd. 


BEPLIES  TO  QUEBIE3. 

%■  In  IMr  mutctrt,  OOrrttpmitntt  art  u- 
mtttfliat  rtquitUi  la  nunium,  m  aigA  iiutanct. 
He  Ml*  and  Humhtr  of  tlu  qutrg  atkcd. 

[4S842.]— HydrodynamlD  Baflroad  Bnkea. 
— Imiut  eipreiH  my  obiinatioo*  to  "BiBar"  (oi 
hie  reply  to  my  inniiirv  re  ••  Hydraulio  Kailwaj 
Brskei,"  in  "E.  M.,"  July  22.  ihfcve  iittla  doubt 
"PiBBi"  ii  correct  aa  to  relatiTa  ellloieQcy  o( 
niBiit,  though  Bcarcely  prsviomty  orediiing  it.  I 
did  not  know  such  deviBe  had  over  beeu  tried  oi 
ptrt  in  practico,  eicppt  eomethioK  of  the  aort  ii 
■nmiery.  Nor  d»  i  inaaeaa  the  bock  Tolntiiin  re. 
fanedto.  The  gist,  however,  of  my  propositioi 
eonristed  in  placiug  a  thick  cast- iron  bored  cylinder 
on  tlie  foolplalo  or  (rame  of  the  [ooomotiTe,  behind. 
Bay,  the  driving-wheel,  Ihia  cylinder  to  contain  a 
fltUd  pitlon  or  plunger  to  act  on  the  bnbe-block. 
Tha  bock  end  of  the  cyliuder  to  be  elOBed,  from  i( 
to  lead  a  Ua.  pipe  of  requinte  solidiiy  up  to  the 
Jrfrer'a  poeidon,  havini;  also  at  iti  top  end  a  lin. 
CTHnder  with  piitou  or  plunger  therein.  It,  now, 
Ina  pipe  and  the  cavity  iu  brake- cylinder  behind 
fdrton  be  filled  with  water,  the  brake  piston  being 
lOOin.  In  area.  lib.  preaJure  on  the  pipe  piaton  will, 
Iw  *ittue  of  the  "  hjdrostiitio  paradoi,"  put 
lOOIb.  pnaauie  on  brake- piston,  filing  a  lever  over 
tke  lin.  piston,  like  tl^e  priuciulo  ot  safety-valve 
lever,  the  long  end  being  tra  tunea  the  abort  lib. 
nt  the  lever's  extremity,  wilJ  put  lOlb.  on  the  lin. 
jUton  and  1,00011),  on  the  cylmder- piaton.  The 
point  ot  the  lever  now  screwed  down  with  a  futce 
cf  20rb.  will  put  2001b.  ou  the  pipe  piston  and 
20,000lb.  on  the  briika-ptaton,  or  abimjing  force  of 
OTei9tonBSgB.inatlhewheel— enouwh,  possibly,  for 
the  most  common  cmergonciei.  What  the  power 
«serciaed  by  the  Westingbouse  and  other  brakes 
exprnsed  in  tons  is  I  do  not  know;  oO  or  100 
torn  might,  with  facility,  be  applied  with  water, 
Tha  contiimitj  I  proposed  to  tifect  by  aide  rods 
from  block  to  block  alcitig  the  trJim,  so  nntling 
the  binding  force  on  every  wheel  at  oucc. — Htdeo- 


[44637.] -Pnokle's  Conic  Sections  (TJ.Q.)-I 
(eM  aure  that  no  auub  kty  bu  been  publi.hcd,— 
OlDHSXUAS- 

[44752.J— Chloride  of  Zinc  Battery  {O.a)— 
The  bfttiary  I  am  goinf  to  recommend  to  tLL> 
qimist  ia  a  most  reliubta  one.  1  have  made  cnn 
laiTielf,  and  it  bai  never  failed  mo  yet.  Take  an 
earthmiwara  veaael  (a  white  jam-pot  will  do)  lo 
hold  I  quart,  or  a  slonewsre  jir  to  s'and  about 
etin.  high,  and  pour  into  it  1  pint  of  water ;  itito 
thii  put  2{oz.  bichromate  of  potash.  Let  it  alldia- 
mItb,  and  then  add  2o/,  bydroebloria  aoid 
(onkillcdapirit).  1  oarbon-plategoesiuto  tbisouter 
cell,  ahsnt&iin.  long  by  2Jin.  wide:  get  a  porous 
•all  of  the  white  kind  <^in.  long  and  2}in.  diameter. 
It  ia  neceesary  that  this  cell  be  a  wide  one.  Put 
intoit  1  fluid  ouneeot  chloride  of  zinc  and  All  up 
«rith  wvter.  Into  this  cell  goes  an  amalgamated 
«incrod.  When  thecircuitot  this  battery  is  broken 
Iheiais  no  action  upon  the  linc.  It  will  Isat  for 
thMo  montbi  without  recharging.  It  is  not  su 
Mrong  aa  a  Danicll  cell  of  ilie  name  siie.  The  in- 
ventor of  it  is  Mr.  U.  J.  D^le.  4,  Litlls  Biitaiu, 
Iiondon.  E.C.    Itisuotapatfut. — Lancasuisr. 

r44827-]-WaterwhcB!.— I  should  bn  pleased 
to  help  you,  but  1  wmiC  more  ixph'ciC  da'a.  What 
do  you  mean  by  "a  full  of  Sjlt."?  Is  that  the 
aaidmum  diameter  ynu  conld  allow  fur  an  over- 
■hot  waterwbeel,  or  do  you  mi-sri  that  the  head  of 
mter  in   the    pipe    is    only    SJft. :_  If  you  will 

-' ■  -      "■"       "oJ'eUe'pVe'^h; 

ead  in  feet,  or 


pressure  per  »q.  in.  (either  will  do),  I  shall  have 
something  to  work  npon.  Let  me  know  also 
what  heigbt  your  wheel  oould  be,  and  I  will  give 

[44999.]— Self -Feeding  FonntBln.— Tour  best 
way  is  to  allow  the  water  to  flow  over  the  wheel 
as  you  first  proposed,  and  attach  a  pump  to  force 
the  water  back  into  the  tank  egain,  and  to  provide 
the  neceisai^  additional  power,  connecta  magnsta- 
elcctric  engine  with  the  water-wheel.  But  there 
ia  no  motor  of  that  cites  to  be  had  that  can  be 
worked  by  permanent  roagnela.  It  muat  be 
done  by  electro- magnets.  The  various  plans 
that  have  beeu  suggested  in  this  journal  can  easily 
be  found  by  referring  back,  A  battery  will  in  tbat 
case  be  required ;  but  that  might  bo  snoh  as  the 
Fuller,  or  other  constant  form.  If  the  water  be 
allowtd  to  Qow  on  to  the  wheel,  then  the  descend- 
ing water  wcntd  put  into  the  wheel  a  given  qnantity 
of  power  to  help  to  couoterbalnncs  the  column  of 
water  to  be  lifted  by  the  ptimp,  whilst  the  eleotro- 
lagnetie  engine  would  supply  the  deficiently.— 


[46014.) —  Oxy-Hydrogeo.    Uioroaoope, 

have  to  correct  an  error  thnt  somehow  or  other  got 
into  mj  reply  of  Nov.  IHlb. '  I  intended  saying 
"  a  Tnceratium,  2ft.  in  diameter  ou  a  Gtt.  screen. " 
This  I  have  done  over  and  over  ngBin,  and  I  thai! 
have  much  ploasnre  in  a  abort  time  to  givopir- 
ticalara  of  my  micro-fronts.  I  may  here  givi 
"  Aniarei"  a  wrinkle,  one  tbat  may  be  useful  t{ 


double  ooncave  and  held  it  m  the  path  ol  the  mys 
after  they  had  crossed,  thus  producing  a  vei; 
moch  greater  divtrgence  in  the  cone  of  rays  going 
lo  acreen.  The  poaition  of  the  couc.we  woa  alter- 
able. BO  that  the  unaae  could  cither  be  reflnced  or 
oularged  at  will.  Kow.  as  to  micro-objectives : 
for  projection  they  coat  at  much  lo  majiufaclure 
asBn  objectJvB  for  the  table  micrOBrope.  and  who 
will  pay  C3  Sa.  to  £8  Ss.  for  a  combination  of  the 
kind  1  described  ?  I  would  most  willingly  make 
them  and  advertiie  (hem,  but  I  know  it  would  not 

Eay  me  to  do  so.  My  objeotivcs  have  the  lar^eit 
■as  nearest  to  the  object,  the  i:maller  lemes  being 
where  they  sbonld  be— nenrer  to  the  apex  of  the 
convergent  cone  of  rays.  It  "Antarea  will  only 
look  at  the  peocil  sa  it  emergea  from  the  posterior 
lens  in  hia  power,  he  will  Hud  three-quarters  of  it 
ueeleSB,  I  reverse  tbia.  I  use  up  all  the  rays 
und  waste  none.  "Autares"  cuts  Ihe  f^ronad 
from  under  hia  trtt.  November  11th,  be 
distinctly  ssya  thit  he  has  a  BpecinUy 
good  Jin.,    by    Dallmeyer,    epecislly    made  for 

Srojeotion.  What  doea  tbia  do  if  it  does  not  in- 
orae  all  that  I  have  aaid?  Why,  I  wo  aid  give 
"  Antarei "  a  oombinalion  that  sboidd  be  as  good 
aa  Dallmayer's  \\a.  for  as  many  half-crowns  as  he 
paid  Dallmeyer  pounds.  I  waa  not  referring  lo 
low  powers  at  all  when  I  wrote  my  Itrst  letter. 
Any  combinalioa,  with  both  lenses  about  same 
diameter,  will  do  tor  projnclion  ;  but  show  me  a 
l-6io.,  l-6in.,  Jin.,  or  l-lOin..  that  will  touch  a 
properly  •  made  objective  for  projection;  and 
altbongh  I  have  had  thnuaanda  of  ohjeetives 
throagh  my  hands,  yet  I  shall  then  see  something 
I  hare  never  seen  before  ;  and  I  shall  store  in  the 
nerve-cells  of  my  cerebrum  lomelhing  that  haa 
never  yet  been  stored  there,  and  when  ones  there 
it  will  never  be  lost.— W.  J.  Lis-rAPiTF.R, 

[45121.]_-»odel  Yaoht,-lf  ■'Landlubber"  will 
procure  No.  BIG,  and  look  ou  p.  ri:)l,  he  will  see 
tables  from  which  he  can  calcnlnte  the  Aizes  of 
masts  and  spare  for  any  given  dimensions  of  yacht. 
— T.  1*. 

[49125.] -laomatatloa  of  Cast -Iron  Ptpea. 
—Fill  tbcm  up  with  petroleum,  and  after  allow- 
ing them  to  soak  for  a  day,  you  will  probably  flad 
the  incrustation  can  be  removed  as  a  core.  It 
ought  to  slip  out  with  a  f  ew  tai'S.  What  is  the 
use  of  a  "  fuel  ecouomiser  "  wiih  pipea  in  that 
eondition?  However,  yon  had  much  better  have 
tha  depoiit  there  than  iu  the  boiler.— Nun.  Qpn. 

[45127,]  —  Fiahln^-Bod.  —  "Angler "  should 
refer  to  pp,  218,  'JH7.  of  the  last  volume,  Nos.  811, 
844,  where  he  will  find  some  useful  informi 


a  IGtt.  r. 


alooR 


un  for 


try  his  hand  at  making,— J,  T.  M. 

[4,1  no.]— Horse    Clippers. —  "  Cutler"   does 
)t  aay  what  shspe  or  make  of  cHpppra  he  wishes 
•harnen ;  but  I  think  he  mty  try  vi  hat  he  can  do 
with  a  Gle.— E3S1B, 

[l'>13>.]  —  Chanss  In  Pltoh  of  Ballway 
Whistle  or  Bell.— If.  on  Iha  next  opportuoity, 
Mr.  Tuttle  wUl  urefully  obaervn  the  phenoTuuuon 
ha  refera  to  on  p.  30S,  he  will  liud  tliat  tlis  pitch 
lioes  not  "  graduHlly  go  down  "  but  drops  suddenly, 
just  when  the  bell  paiues  theliatener.  The  gradual 
decrease  in  lourlne<B  of  the  sounrl  aa  Uie  bell 
recedes,  ia  apt  to  lead  one  to  think  tbat  the  pitch  ia 
decreaaing,  but  theory  and  experiments  agree  in 
showing  that  the  pitch   varies  with  the  rGh'~~~ 


[45171]- Aaphalte  Eoof.— There  seema  no- 
thing objectionable  in  the  materials  used ;  but  why 
not  uie  slates  't  Anyhow,  the  rain-water  would 
require  filtering,  and  if  a  cheap  and  light  root  is 
required,  that  can  be  made  by  tarring  Uie  roof  first, 
then  Isymg  on  sheets  of  strong  paper  and  tarring 
again.  The  "tar"  to  be  made  of  equal  parts  of 
pitch  and  tar,  and  thinned  with  coal-lai  naphtha. 

[45206.]— To  "  SanliRht."— I  am  about  start- 
ing the  drawings  of  a  new  compoond  engine  (not 
a  tandem) ;  it  it  will  not  be  asking  too  much  of  yon 
to  tell  me  the  point  of  cnt-olf  of  steam,  assuming 
in  the  new  one  the  boreof  bighpresauretobeS^in. 
hy  5ia.  stroke,  and  the  low  Sui.  and  stroke,  of 
CDuree,  5in.  also  ;  shall  1  still  have  to  retain  the 
same  size  eccentric  as  in  my  present  engine  (3)  by 
31),  that  is,  cut-ofi  O-lOth  ot  stroked  Ol  conrso, 
that  aboold  be  cut  off  sooner  iu  the  hia.  stroke.  In 
yoor  reply  lo  my  query  of  Nov.  1 1th,  yoD  state  I 
Bhonld  not  require  so  mnch  iteam  in  the  high- 
prevnre  cylinder,  and  in  both  cylinders  ia  it 
requisite  to  Cnt  off  the  same  port  of  strokv. — Am- 


"il.    W."   a   brief   description   of   t         .    

adopted  b;  some  mauufsclurerB  oF  bisulphite  of 
lima,  say,  to  make  (SO  or  80  gallons  at  a  time,  as 
re  quired  by  "H.  W.":  fit  np  a  cast-iron  vessel, 
holding  aboet  100  gallons,  with  lid,  and  manhole  in 
lid.  In  the  hd  are  screwed  two  pipes,  one  for  the 
addition  of  sulphuric  acid,  the  other  conveys  the 
sulphurcua  gas  away  when  generated.  The  cast- 
iron  vessel,  which  ia  heated  "by  means  ot  a  furnace 
underneath,  id  filled  with  charcoal,  or  aome  kinds 
of  coke  answer  better;  a  gallon  of  rectified  vitriol 
ia  added,  and  fire  applied  to  tbe  furnace.  When 
the  heat  has  got  up,  the  sulphurous  gas  begins  to 
come  oQ,  and  is  eonvoj-fid  by  means  of  lead  pipe 
from  top  ot  stilt  first  to  a  vessel,  made  in  the  ibapa 
ot  a.  Wolfs  bottle,  containing  a  liltlu  water  to  wash 
tbe  gaa.  Tbe  washvd  gas  ib  then  conveyed  to  a 
veaatii  containing  from  GO  to  100  gallone  of 
water  and  about  501b.  ot  wbilinK  or  chalk, 
that  is  oar  ban  ale  of  time.  This  vessel  is 
fitted  up  with  un  agitator,  in  OTd''r  that 
the  wbiliBg  may  be  kept  in  contact  with  the 
gas,  which  is  paseiug  into  the  mixture  of  water 
and  whiting.  The  sulphurous  gas  is  paased  into 
this  mixture  until  all  tbe  wbiting  disappears. 
The  agitation  may  then  he  stopped,  aud  the  gai 
allowed  to  pass  in  the  clear  bquld  until  tbe  re- 
qnirad  strength  is  obtained.     When  the  gas  cease* 

is  added.  One  charge  of  charcoal  will  serve 
several  timee,  the  add  only  beln^  added  an  the  gaa 
ia  required.  Wbeu,  by  the  addition  of  acid  and 
increase  of  heal,  no  more  gas  is  obtiined,  the 
charcoal  is  spent  or  exhausted,  Ihe  mauhola  or 
lid  is  taken  off  and  tbe  residue  scooped  out,  and 


;lay-you 


and  leDglh 


r4-i232.1— Speed  of  Boat  Bnfflne.— If  "Xomo" 

will  be  sdviaed,  audi  a  bust  as  he  proposes  ia  totally 
inadtqnate  for  uae  on  the  Meney.  To  build  such 
would  only  end  in  disappointment,  and  a  wet 
jacket,  if  nothing  worse.  Also,  paddle-wheels  are 
quite  inconsistent  with  ancb  a.  small  boat,  even  tor 
amooth  water. — Mkbsey. 

[15232.]— Speed  of  Boat  Engine.— N'ow  yoa 
have  given  ma  soma  idea  of  what  you  wont,  As  it 
is  a  paiddia-engine  yov  are  thinking  of,  the  engine, 
l^ra.  by  5in.  would  do,  although  it  is  somewhat 
small;  therefore  yeu  won't  get  much  speed. 
First,  let  me  say  tbat  yoii  must  not  exjiact  more 
than  very  little  epeed— say  about  four  miles  an 
hour.  The  boiler  yon  name  is  not  at  all  Huitable 
to  the  case,  but  if  it  has  an  arrangement  to  carry 
the  fire  in— a  casing  lined  with  f 
might  da  something  with  it.  In  Ihi 
would  want  a  grate  lOin.  by  12in.  long.    But  ei 

this  wBstefol  size  depends  on  tbe  r ■■ '— ' 

of  chimney-  It  should  be  .'iin.  diam.  nuu  vtb-  ui. 
eft.  long,  with  the  exhaust  thrown  in  with  a  good- 
lire  nozile.  If  everything  be  properly  nrrangcd, 
auoh  a  boiler  would  keep  301b.  ot  ateum  well 
enough  for  a  paddle-en gina.  What  I  shoald 
advise  you,  if  yon  have  not  got  too  far  on  witb 
tbe  boat,  is  to  have  a  larger  rn^ne  and  boiler, 
and  let  the  latter  be  either  a  vertidalor  horizontal, 
with  internal  furnace  tnbe.  Is  there  anything 
else  you  want  to  know  ?— i^tisuoirr. 

[43264.]  —  U:.B.  BxpresB  Engines.- The 
14,2  class  have  driving  and  trading -wheels 
(coupled)  Gft.  6iu.  diam.,  and  cylinders  13  by  26. 
Their  other  dimensions  are  similar  to  the  general 
type  ol  M.B.  express  engines.  TheirNoa.  ura  111- 
115,  1400- 140M,  1472-1401.  The  1402-1501 
class  have  Tfl.  wheels  and  cylinders  18  hy  2G. 
Both  these  clasaea  were  bnilt  by  tbe  MR.  Co., 
1S73-81.  Koa  1,-.d2  - 1531,  Neilson  1880-1, 
cylinders  IS  by  26,  drivmg-wbeslB,  flf  t.  Oin.  These 
run  the  London  express  between  Leeds  and  Not- 
tingham, and  are  atationad  at  Leeds  aud  Bradford 
(1520  and  1524).— Meteor. 


XRoiiSH  moHAiaa  add  would  ot  fCDBCBra*, m 


1  beg  to  sppend  n  tew  more  ilntailii  to  "  Diomed'a" 
Teply.  Mr.  Wibb's  la.IesC  olau  hare  cjimdan 
lB!n.bj24in„aiTeniii)1eil  whe«Ia  &lt.  1  tin  ,  boiler 
9ft.  lOin.  long,  tnd  4ft.  t  li-IGia.  diun..  weigbt 
about  SS;  t0D».  The  m^ne  litt»d  witli  Joj'i  gear 
i*  of  thja  olu*,  and  «sigh«  :— 

Ton«.  C«t 
Oil  letding  whsBla        11     6 


On  tr>ilui({ 


10     1 


Total 


Boilu  contBin*  109  tubes,  Uui.  diimelet,  lOCL  lin. 
loDj; :  bKatinK  tarlkne  (tuh'^i)  SS&-2  «].  ft. ;  fire- 
box 'Ji  0  tq.  ft.  Hi»  roinenl  Idco's.  are  Bimiiar  in 
diiDFnaioDa,  but  aie  lower  in  the  wheels.  Mr. 
Samabollom's  i^aodi-eDgints  are  hardly  ao  heavj. 
The;  !isva  cjliodtiia  ITin.  bj  24iu.,  Bad  iif t.  coupled 
-irheeU.  'neT  weinh  about  27  toDs,  dietributed 
SI  lollowa;— Lfttdinif  whtels  9  tons  14  cwt.,  driT- 
ing-whaela  10  tona,  trailing- wheela  7  tons  Gcwt. 
Thej  hnve  a  wheol-bue  l.ilt.  Giu,  I  bare  tke 
~rei^ht  of  another  goods- eu glue,  but  am  not  sure 


which  ctuai.    It  i< 


Tooa.  Cwt. 


Tiailera   . 


...     13  U 


Tofal  29  10 

There  are  itill  aomi  ol  Air.  Connell'i  gooda  enginea 
ronniug.  They  ataad  very  high,  and  are  very 
heavy.  The  old  Crevi-o  goods  were  quite  the  re- 
Tene  ol  beavy.  at  they  weighed  undor  20  tona. 
Thaywered  signed  by  Mr.  Trerithick,  OaeofthU 
daai  weighed  ^— 

On  leadinic  wheela    .>     1!3 

Oa  driving         „      1>      0 

On  tiatliug        „      4    15 

Total  19    10 

They  are  not  used  for  Rioda  tmlHo  now,  hiving 
"been  relegated  to  ballELdiiug,  ^buntiug,  and  li^ht 
traffic.  Tbo  original  LuDcaater  and  Cirtiile  enginea 
are  same  build  but  much  heavier.  That  ie,  they 
liave  outside  cylludora,  ar«  coupled  behind,  &e. 
They  are  now  much  uied  for  light-'r^BeDger,  bal- 
Uattng,  shunting,  and  pilatiug.  There  are  also 
fiome  goods  tanbi  with  Ij-coupled  5ft.  wheels,  and 
weigh  32i  toni  with  tank  bilf- tilled ;  built,  I 
believe,  by  Mr.  Ramsbotl^m;  they  stand  ou  Bame 
wbeel-baae  as  hia  goods  eneiaea.  viz.,  ISlt.  6ia.  1 
hope  thii  may  auit  "  Irun  Hoiaa." — Cabbtaibs. 

[WMfl,)— OrgBn  -  Coupler.— Do  you  not  see 
that  vou  hare  got  one  coupler  inrolred  with 
the  other — to  some  extent  Y  and  that  Ike  pull  by  a 
apar  on  the  awell-sticker  would  be  anytbing  bnt 
•■BireBt."  Write  ptivately  to  Mr.  Taylor,  of 
Leicester,  or  to  Mr.  Dreeaer.  You  may  mention 
my  name  if  yon  like. — J.  W.  W. 

[4?304.]— Oil  In  Watohea  — Toposieaa  a  watch 
"perfect  in  every  respect"  is  a  groat curioaity. 
Mf  eipariance  respecting  Li(>h-clasi  instruments 
eoablia  me  to  eaggeat  lo  our  querist  that  the 
instrument  should  be  again  tested  by  an  eiperience{l 
wortaian,  wko  deiotaa  hitnaelf  chiefly,  if  not 
entirely,  to  emmiainp  and  timing  watchea  for 
"  lemperatnre  and  poiitions."  lam  of  opinion  that 
"Vr.  W.'b"  watch  is  impeifect  aa  to  auoh, 
eipecially  if  it  be  of  the  quality  as  atited  in  his 
qsery.  If  the  varUtion  of  3  or  9  asconds  iu  24 
hours  by  change  of  poaition  only,  au  oiperienced 
'■timer^'  (not  merefy  a  cleaner)  duubtleaa  could 
readily  correct  it  it  the  temperature  element  be 
petleot.  The  variation  retetted  to  ii  abore  the 
average  of    a   Srst-clasB   instfumeat.— Secokds' 

PBatTICiL  WiTCIUUJiKH. 

[15305.]— KarlB«B  Oeneva  'W*toti.— This 
guery,  aa  it  stands,  is  beyond  my  means  of  reply- 
ing to,  inaamuob  as  I  read  it— namely,  having  an 
"eecape- wheel"  of  30  teeth.  It  may  be  ■  model 
ofreceut  introdnctioo;  it  ao,  I  for  one  would  be 
glad  to  bs  intoimed  as  to  its  merits,  after  aouie 
competent  peraoa  has  examined  and  tested  it.— 
Seconds'  Fuacricai,  Vf^taiaiAM.r.ti. 

[1.330ij.]^Poli8)iloK  Icalkiid  Spar.  —  Thi- 
processhaiapparently  beenheldasa  trade  secret. 
Willow  wood,  as  suggested  by  "L.  W,"  will  not 
answer  aa  a  polisbing  bed.  It  is  much  too  hard, 
and  nothing  but  scratches  w^nld  result  from  ita 
nee.  Calc  epar,  ou  account  of  its  toft  nature,  re- 
<)uiiea  a  difEeient  treatment  from  gtaas.  The  spar 
is  tirst  cloven  into  auitable-sixed  rbomba  by  meana 
of  a  ra^or- blade,  atruck  very  amartly  on  the  back 
with  a  light  baramer.  The  piece  may  than  be 
brauKht  down  to  the  desired  sine  by  meana  ol 
grinding  emery  and  a  metal  plate;  but  emery  is 
too  hard  to  be  used  lor  smoothing,  and  will  not 
work  :'ff  a  face  by  ita  particles  dimiQiahing  in  siia. 
Pjwdered  puiaioestone  should,  therefore,  be  used. 
Placing  a  piaeh  of  this  on  the  lap,  either  of  metal 
or  glass,  with  a  drop  of  water,  it  ehould  be  well 
worked  and  equally  distributed  over  the  lap  with 
the  "  bruiser."  which  ti  a  amall  block  of  glaae 
groaiid  OB  the  face,  till  Che  powder  (*ali  quite 


tb  and  free  from  gritty  partiolefl,  then  rub  on 
ipar,  wiping  away  the  aurplaa  sanoundiog 
powder  at  times,  and  continue  this  till  the  best 
iblet^ca  is  o'ltaiii'd,  whieh  should  be  quite 
from  scratchea.  Ncit  gum  a  strip  of  paper 
>  a  piece  of  plat ^  gl-us  [a  gummed  label  will 
and  when  dry  go  over  the  sncface  of  the 
ir  with  B  small  piece  of  flatteaed  pumicettone. 

will  ra^p  off  auy  poasiblu  promiaeuce  ia  the 

paper,  then  rub  a  lump  ol  ordinary  rotteoatone  on 
the  paper  and  sweep  oS  the  aoarsa  dust  with  the 
Qnger-end.  Now  apply  the  imoothed  face  of  the 
>pai.  and  without  any  moisture  rub  it  to  and 
TO  till  the  bigheet  state  ol  «ami' polish  is  obtainnd. 
ipplying  the  rottsustono  from  time  to  time.  The 
tlnubing  polish  bis  now  to  be  givt^n  to  the  pirtlf- 
translucent  spar.  Take  a  strip  ot  the  Bneat  cioae- 
wove  alpaca,  and.  haviu.;  smeared  the  plaie-glasa 
lapwith  "  ticky  "  |«hich  is  pitchrendered  aemi- 
fluid  by  InrpentinB^  rob  the  strip  ot  alpacadown 
till  it  is  eloaely  adherent  to  the  glass.  The  final 
polish  is  ohtamed  by  the  very  finest  washed  putty 
— cdar,  oxide  of  tin,  mixed  with  water  and  applied 
..  the  alpaca  surface  with  a  email  camel-bur 
■brush;  when  tba  polish  is  ceatlv  complete  Bniib 
=-  off  on  the  lap  nearly  dry,  us'iog  a  very  light 
[eainro.  In  order  to  eipedtte  tho  poliihtutt.  I 
ive  used  a  circular  tap  coveiel  with  alpaca, 
inning  at  a  rather  high  speed  in  the  lathe,  but 
_ore  attention  is  required  iu  mBintainiug  a  true 
plane  flgare,  for  tbe  polish  cornea  i^i  so  rapid'y 
that  If  the  preliminary  smoolhing  has  been  effected 
completely,  one  minutn  will  sometimes  suffice  to 
finish  the  surface.- F,  H.  Weniujc. 


work  from  in  another  week  or  so.  I  will  make  the 
drawiuga  to  acale,  ao  that  you  will  be  able  to  make 
"le  coil  exactly  right. — W.J.  LAKcaarEO. 

[45341.]  -  EalarffiaB  of  Phatoa  — What  I 
ihoDght  was  that  you  would  have  thrown  the 
imago,  bv  the  aid  of  a  iBnlerc,  oti  lo  a  auitable 
aheot  ol  pnpor,  tichtly  strained,  and  then  copy  the 
--nage  on  the  hick.  Would  oot  ihU  plan  suit  you  ? 
le  card  being  rendered  transparent  as  suggested, 
elt  to  this  is  the  regular  process  ol  taking  a  nega- 
ve,  from  that  a  tran.-pareucy,  and  then  making  an 
nlargement  on  Morgan's  paper.— SusUGitr. 
[153IS.]— LatiiiQh  Machinery.— Many  thanks 
I  "  ijuuligbt "  lor  his  reply.  I  think  of  getting  a, 
Bw  boat  19ft.  by  4ft.  Giu.  by  2tt.  3iu.  Would 
Sunlight"  kindly  say  it  thia  size  would  do 
after  for  present  engine  and  boiler,  and  give  some 
ints  as  to  beat  shape  of  new  hull.  WouU  putting 
1  a  thicker  piatou  and  ledueing  stroke  of  the 
3gine  to  lin.  or  nia.  be  any  improvement,  or 
woald  I  loee  power  by  doing  so  V  The  bars  were 
'*  first  18in.  long,  but  so  much  fire  would  not 
rn.  I  reduced  them  to  16in..  which  waa  better, 
and  then  to  12in.,  better  atill.  The  flue  ia  reduced 
from  9iQ.  diam.  to  Sin,  diam.  at  tbe  back,  where  it 
branohea  out  into  the  two  3iii.  tn'iea,  which  come 
:o  the  front  again.  These,  "Sunlight"  aays, 
ihould  be  Ijin.  Would  it  do  lo  put  tSaphragmB 
n  them  at  smoke-bfi  end,  to  reduce  the  oiiUces 
:o  Ijin.  The  Sin.  opening  seemed  unable  lo  alio 
of  a  draught  enough  to  burn  coal  on  18in.  bars,  bi 
the  petticoat -pipe  maygivo  a  greater  draught,  and  I 
shall  try  tbo  old  bars  iu  agaiu.  With  tho  petticoat 
ihoutd  the  blaat  orifiue  be  kept  reduced  to  )iu.  di 
la  it  ia  now  ?  There  is  a  good  deal  ot  back-preai 
irith  this  size,  but  larger  will  not  bum  the 


,  and  I  am  greatly  obliged  for  "  Sunlight' 

attention.       P.  S —Grate     area      in    C       

launches  is  very  amall,  I  aqaara  toot 
engine.— Steak  Om. 

[4S3-J0.]— Pig-iron  imalyaes— The  tempera- 
ture you  mention  is  readily  aaoertained  by  placing 
a  tbermometer  (held  by  a  clampl  in  the  £ab.  I 
lannot  quite  see  what  you  require  a  temperature  of 
t:20'  F.  for,  unless  to  smelt  the  iron.  A  pair  ot 
lellowa  ollen  used  in  the  laboratory  might  be  made 
IS  below  at  A.  A  thin  piece  of  indii 
itretched,  aud  when  working  ii  filled  like 
B  valve,  C  outlet  for  air.    As  to  the 


very  sorry  I  oairoot  give  any 


earbon  in  iron,  I 

at,  and  should  be  very  pleased  indeed  if  "  Avon  " 
finds  an  accurate  and  quick  method  if  he  would 
kindly  pnbliih  it.  There  is,  I  believe,  a  method 
with   chloride   and   gDlphate   of   copper.— J.   C. 

[153,51 .]— Lathe  Qnerr.-H  "B.  T.  J."  can 
get  to  aeo  one  of    Cunliffe    and   Croom'B  3in., 
Arcbdale's  new  tiin.    lathes,  be  will  see  what 
wants.    Oar  lathai  are  made  with  a  bracket  with 


nnaorew  pin,  and  throw  in  or  act  of 
gcur  with  tbe  wheel  ou  end  ol  spindle. — Tonsn 

TVHSEB. 

[4.J351.]— Lantern  Slldea,- By  a  bac^ronnd 
I  assume  you  mean  such  as  tho  sky  of  a  pictor*. 
It  ia  done  by  what  is  termed  "  dabbing."  To  pnc- 
'ice  it  you  require  a  piece  of  liij  glove.  First  of 
ill,  lay  an  at  the  extreme  top  of  the  picture  a 
Btreak  of  colour,  then  some  httle  distance  don 
aoothEr,  but  much  narrower  and  with  far  len 
colour.  I  prefer  myself  to  lay  ou  the  first  stteak. 
say  Jin.  wide,  and  tho  secind  one  half  that  width, 
then  have  ready  folded  tbe  piece  of  kid,  so  that 
"  forms  a  ball  or  dabber,  aud  with  it  keep  dabbing 
-- je  two  lines  of  colour,  blending  them  carefully 
one  into  the  other.  Thia  gives  the  deep  blue  at  the 
top  totmiuating  iu  faiut  blue  at  thri  horiian.  A 
little  practice  will  enable  you  to  gradually  bland 
the  colour.  Clouds  are  then  put  ia  with  a  leathci 
stump  or  a  piece  of  leather  rolled  up  to  a  point. 
Any  large  surface  can  be  ao  Ireatpd;  bnt  If  it  be 
the  clotMng  of  figures  such  as  in  Scripture  sUdei, 
I  do  not  caro  to  use  dahbUig,  but  lay  ou  the  colonr 
thin,  and  alter  the  first  coat  is  hard  deepen  np  tb« 
ihadowa,  working  the  depth  of  colour  with  abnuh 
iqaeezad  dry  aud  fiat.  This  gives  rotundity,  and 
avoids  the  appearance  of  flafneaa.  It  is  this  mode 
of  treatment  that  gives  the  Egure-subjeots  in  Car- 
penter and  Westley'sslidea  tbe  appearance  of  birl; 
Btundiiig  out  Irom  the  biotground.  Woodontaiil 
any  kiud  do  not  answer,  lo  my  mind,  in  th* 
lantern,  therefore,  I  would  not  advise  you  to  tij 
and  transfer  such  to  slosi.  But  it  yon  want  to  ex- 
periment for  jootsbII,  proceed  as  follows;— Duip 
tbe  back  of  the  picture,  and  be  sure  to  keep  the 
printed  side  dry.  Next,  pour  over  the  previonaly- 
warmed  gtnss-plate  tbe  medinmof  Canada  batWo 
and  turpentine,  aud  quickly  press  the  picture  onit, 
weQ  woiking  ont  all  air  bubtites.  When  hard,  yoB 
can  then  rob  off  the  greater  part  of  the  p^ier. 
When  this  ia  ao,  fl.iod  the  plate  with  another  eoil 
of  bahmm  and  mouatlor  use;  but  you  will  not  like 
tbe  resultant  picture  in  tbe  lantern,  I  feel  sme.- 
StTHLTom:. 

[15355.]— To  Mr.  W.  H.  Davlea.— To  cover 
the  treble  portion  of  a  set  of  hammers,  tbe  old 
felt  must  first  be  carefidty  removed  by  inaertini 
the  blade  ol  a  penknife  juat  at  the   blow,  and 

ilting  outwardB,  bo  as  not  to  risk  injuring  the 

ider  covering.  The  thin  end  of  a  slip  of  taper- 
felt  abould  then  be  cross  cut  into  stripa,  a  Uttle 
wider  than  tiie  hammer,  each  end  of  these  ibriM 
being  shared  slightly  tbinner,  to  make  the  fdt 
look  neater  when  it  ia  on  the  hammer— the  ahavad 
ide  ia  placed  underneath  ;  each  piece  ahiuld  thSB 
le  glu^,  leaving  the  part  that  is  at  the  blow  fras 
from  glue.  It  abould  then  be  drawn  tightly  over 
"  '  ler- head,  and  quickly  tied  wi^  tape,  to 
a  its  position  uutil  the  glue  has  set-  In 
trimming,  the  felt  ihonld  be  cut  with  a  very  ahaip 
thin-bladed  knife — a  small  table-kuife  will  auawer 
pretty  well— any  rough  edgea  may  afterward*  bs 
smoothed  down  wilh  a  hot  iron.  Fur  the  keys,  1 
ehould  recommend  celluloid  an  a  covering  utetrad 
uf  ivory,  as  this  can  be  put  ou  in  one  piece.  This 
may  not  aeem  ot  much  importance,  but  aitic 
"Platilui"  has  made  a  few  joiuta  (:-)  he  will  IM 
quite  able  to  appreciate  the  trouble  it  nvea;  it 
haa  also  tbe  advantage  ot  beiug  easily  Btainecl  to 
match  the  old  ivory;  this  muy  be  done  with  a 
solution  of  anattoin  a  mixture  of  ether  and  mathy- 
lated  spirit,  which  will,  ot  course,  be  applied  alter 
it  is  poliabed.  Enough  celluloid  fat  a  doxen  hnl 
will  ci^Bt  about  41.,  but  as  for  the  felt,  I  thiok  ha 
vrillhaveto  pay  much  about  tho  aame  pdce,  whether 


where  to  get  the  materials,  I  must  refer  him  to  the 
front  page  advertisements,  where  he  wiU  see  that 
fit^ga   and   matoriala   ate    supplied.  —  W.   H. 


e  loss  : 


ture.  Weigh  out  lOgrm.  of  the  sulphate,  and  dia- 
(olve  to  50(Jcc.  with  walor.  and  measure  off  six 
portiona,  four  of  lOOcc.  and  two  of  50a:.,  and 
determine  tbe  NH,SO,  (combined)  SO,  (fteel 
CSN.  and  Fe(CN),.  Xtf,-This  m«y  be  dona  as 
deacribed  in  our  last  number,  or  aa  follows  :— Pat 
lOOcc.  into  a  clean  flisk  oonoeoled  with  the  appa- 
ratus ahown.  Meaeure  into  the  beaker  30co,  ol 
standard  BiSO,  (Ico.  =  '010  SOi;  and  into  the 
fiask  30dd.  of  caustic  soda,  12"  Twaddel,  and  elosa 
it  immediately.  A  low  light  ia  DOW  placed  beneatli, 
so  as  to  boil  gently.  Wiien  three-quarters  of  an 
hour  have  elapsed,  the  CaCI,  tube  is  remoTed  ftum 
tbe  beaker  and  the  distiUaLicD  stopped.  A  lew 
drops  ot  neutral  litmus  are  tben  added  to  tiie 
beater,  and  the  conleuts  titrated  with  standard 
soda  (Ico.  =  031  NaOj  till  neutral.  Tlie  quautitT 
uf  soda  used,  when  deducted  from  the  ^iOm.  otacJO, 
equal*  the  quantity  of  acid  neat»lise;3  to  the  MHi 


mreuBB  juuaAwo  xas  wosti)  or  i 


when  mnltiplieil  hj  '017,  give.  ._.. 
Nit  in  2giiin.  F.ee  60,.~TitrKte 
tuiidaid  soda  (ill  oeutrd,  ud  multipl; 


useil  br  'bID,  sad  then  by  ... 
d).-To  lOOcc,  which  iinmde  slightly 
id,  ndd  on  nceaa  of  IjilCI,, filter,  wuh, 
.tid  rcigh,  and  mahs  thu  following 


;qunl»        80        wliatJoes        j- 
of  free  acid  deilncted  from  tbia  aqua 
,     SulphocyanidBH.— A  ■tsndiu'd  bqIu- 
Tpared  by  diaeolviiig   lOxim.   of  pore 
litie  with  water  loc.  =  •0030o2gmi. 


__.       jcc.    of     the 

nith  bee.  ol   KCl.  Bui  dllutsd  With 
'et,  and  3cc.  of  perchlorida  of  in 
otiy  Bhiikcn:  ths  colour  prodnced  la 
uiit  the  same  coaditioBi  u  the  aba 
:  Ice.  ot  the  lUniiard  KH.CSN  intc 

ficc.   HCl,    oOOeo.  of  wftter.  uid  5( 
le  nf  irim.     The  two  flmks  aient 

rhite  porcelain  ilab,  and  tbo  coloc 

Ice,  does  not  produce  a  colour  duk 
ia  ttied.  and  ar>  on  until  the;  an  mlike, 
■  of  NH.CSX  UMd  multiplied  by 
neu  by  100,giTtt  the  quantitjof  CSS. 
5— DisaolTB  IOkteu.  ot  pure  K|Fii 
:ro   Ico.   =   ■00576  of  ferrocjanogBD. 


Cossea.— (1)  Take  a  thin  slice  off  the 
loae  that  grow  in  largo,  oompact, 
al*o  gum  dawu  a  atom  ahowing  ila 
Xc.  Ttai]  ia  very  important,  as  in 
the  iiinnation  is  uiuaily  one- aided, 
postibli'.  Bome  );ood  pnliliBhed  eiaic- 


li  PyMEa 


.  J,  but  be 
Hiply  much  preaaurs;  (2]  Y^  ..  / 
lubulala  ;  bat  ynu  should  obaaire  the 
eriatorap,  whion  in  Suliulataandafflw 
tfd  into  a  lube,  and  forma  the  aab- 
hia.  The  colour  TatJci  from  pink  to 
at  the  tabular  poitiau  is  paler.  The 
f  hBTS  one  or  two  lona  ol  larger  and 
You  tbould  cultivate  tha  habit  ot 

1  little  as  potaibis ;  by  clo»  attention 
.□d  general  appearance  ef  the  plants, 

know  a  groat  many  apecie*.  Start's 
i1  only  to  amere  begianer.    You  will 

work  giving  nodem  clasaiftcation. — 

Tallow  (An sly slH  of).— I  think  it 
'ill  try  the  followiDg  hn  will  not  taU 
Take  3  or  4  jcrains  ^ot  more)  and  diy 
i.  not  allowiDg  the  temperature  to  rise 
JirF..  and  after  aome  hours  wdgh. 
cales  water.  The  tat  ia  now  made 
rbils  in  that  state  about  20i:c.  of  t>en- 
It  added  and  GItered  tbrongh  a  weighed 
iifdue  is  dried  at  212"  F.  and  weighed ; 
ally  organic  matter.  The  Sltrate  is 
i  dryneaa  and  weighed  ;  this  gives  thr 
■     ■     _       titjtit-'--"^ '-- =- 


in  the  quantity  takentoi  the  analyaii. 


larbonatBdSodaoTBeBned  Alkkll . 

like,  to  drjneia  and  weigh.  Or 
CO,  and  soda  by  diS^rence.  The 
rally  amplayed  ia  that  of  taking  the 
ty  and  rtfcrriug  to  proper  tablea.— J. 

Ilnrer  Sawlnir  Machine.— Needlo 
too  low.  A  bluat-pointed  shuttle, 
Lng  broken,  regulator-bar  too  high, 
tutted  by  turning  the  machine  alowly 
aoedle  is  just  eDterinf  Iheclotb,  then  , 
r  or  take  np  should  commence  to 
1  diat  see  that  your  needle  ia  io  ita 
>n. — GONTtTB. 

ItraiKhtenln?    Steel    Wire.  —  I 

.,"  PMB  311,  refers  the  qnerist  to  a 
ibuteaby  myself,  and  whioh  yon 
ktedinNo.  660,  page  ISl,  andoon- 


diSer  from  him.  Rafsrenae  to  my  inatructioiu  and 
iUustraUon  will  abow  that  I  limit  the  action  ol  U 
tool  to  nnmber  lli's  to  2!'s;  tha  instruction  a,  i 
given,  would,  no  douht,  gn  to  24  or  even  higho 
but  T  abould  doubt  the  action  on  thicker  tlian  IG' 
To  imagins  that  10  to  II  gauge-wire  would 
straighten  atsel  J  thick  would  bu  1 
OTeiturn  a  block  of  stone  a  ton  weight  with  a  rod 
ol}ia.iroD.  For  sizes  I  oame  I  will  goaranter 
tha  tool'*  action.  For  ttrongar  wire  a  stronger 
airangemsmt.  When  it  reaches  j  in  thickuees  and 
tha  metal  cold.  I  should  aav  bammei'  and  anvil.- 
F.  W.  MtmiiiiTT.,  Shipley,  Yorka. 

f45380,]—WateT-OIaaB- Soluble  Alkaline 
8lllcato.~You  could  get  tbii  at,  or  through,  any 
chemist  for  a  small  sum.— J.  C.  Bojrnrx. 

[15381.] — Sledtce.— I  append  a  side  and  end 
elevation  aketch  of  a  sledfje  lor  ana  horse,  such  at 


lire  uaf  d  eitensively  in  my  native  oountry,  Di 
mark.     They  are  intended  for  two  peraons,    < 
inside  (generallv  a  ladi)  and  one onlside.  The  oi 
Bider  sita  on  a  seat  similar  to  that  of  ft  bicj-cia  w 
bis  feet  resting  in  two  boie",    Tbey  are  very  swift 
Knd  easy  to  draw,  but  require  Bome  skill  in  manage- 
ment whtn  turning  sharp  eomgrs.    They  are  easily 
upsBt,  but  this    ia    rarely    accompauied    by    any 
acoideD  t ,  "Aso  lo-DikE. 

[4 5383.1— Church's  BliHo-ValTa.— I  cannot 
ive  Mr.  Thomas  J ,  Scutl  any  information  rea™-'- 
ig  tho  workiug  of  above  valve  on  the  va 
ngines  mentioned,  neither  do  I  know  whether  ii 
..'as  fitted  to  any  of  Iho  N.W.  engines  ;  hut  it  it 
filt«d  to  some  of  Mr.  Ailama'  new  enginea  on  tht 
S.W.R.  I  have  a  vertical  section  ot  tha  valve. 
Fig.  1,  which  I  reproduce.     Fig.  2,  hotiiiODa)  aec- 


and  Fig.  3,  the  plan  of  ports  I  have  worked 
rom  the  vertical  acction.  but  I  am  not  certain 
her  they  are  correct.  -Steam  ia  admitted  into 
tho  ateam-chest  aud  rassea  ttirough  the  hole  in 
valve,  and  filla  the  apace  A  inside  valve ; 
dI  valve  anbject  to  preaiuro  is  thus  re- 
duced by  thoaiio  of  steam -space  inside ;  the  remain- 
ing pressure  on  outside  of  valve  aervea  to  keep  it 
steamtight  against    the  valve-face.     The   exhaust 


itoam 

.■ound 

porta  C.  It  will  be  aeen  from  the  . 
■"■e  valve  has  two  rubbing  autlacoa,  the  valve  lace 
id  the  circular  caating  flied  in  the  centre,  the 
--:lBide  of  which  lorms  the  exhaust  poauge  and 
the  inalde  the  ateam-spoce  whioh  balances  the 
valve.  I  believe  one  ot  tbe  advantagsB  claimed  iB 
that  it  can  turn  round  in  the  bridle,  which  prevents 
grooving  and  making  the  surfaces  (rear  evenly. — 

-In 


metalpulley,  thebeltorstrapmust  _    . _,  ....  , 

madesborlerj.orif  thebelttltiila  work  and  stUl 
alipa,  a  little  powdeied  resin  thrown  between  the 
belt  and  tbe  pulley  as  it  ia  working  vlTectually 
stops  slipping ;  this  is  the  method  adopted  ia  tbe 
City  Saw -Mil  Is.- A.  Tavziteb, 

[46380.]— Prtotlon— The  amount  nf  force  in 
this  case  is  as  folliws:- To  raisg  the  weight, 
U86lb.;  friction,  22-33lb. ;  total,  371Plb:  coeffi- 
cieot  of  Iriction,  -OS.  It  tbe  nitch  were  {in.,  tbe 
friction  would  be  doubled — to  do  the  same  amonnt 
ol  osef  ul  work — via  ,   two   toina  ol  tbe  tcroi*. — 

[10.]— N.B.    EnKlnes  —The     bogie    tonka 


wheels,  3ft, :  diameter  ot  boeie-whoels,  3ft.:  ITo 
tubes  2in.  in  diameter;  2|io.  pitch;  length  ot 
tubes,  IDft.  QiiD, ;  the  tack  contains  960  eallona. 
These  diroeusionj  are  taken  from  the  f^'ginrfr. 
Vol.  XSXVIII.,  page  282.  The  tanks  built  by 
Hawthorn  and  Co..  1ST6,  and  numbered  1430— 
1430  are  similar.  Those  boilt  by  tbe  N,E.  Com- 
pany are  somewhat  larger:  the  driving-wheels  of 
some  are  Gft.  2in  ,  of  othen  6ft.  Gin.  Ko.  1.000, 
shown  at  the  Stepheuaon  Centenary,  is  one  ol  the 
lattra.  also  Nna.  10  and  65.  Olher  nnmbers  are 
6i,  108,  270,  ^157 :  but  I  do  not  knnw  to  which  of 
these  daue*  they  belong.  Tbis  company  have 
fitted  most  of  their  tanks  with  the  Weatiogbouse 
brake.  Of  the  Fumess  engines,  I  know  nothing 
more  than  that  tbey  are  mostly  built  by  Sharp, 


[1.)30O.]— N.E.R.  Bnginea— Does  "Carlisle" 


lew  of  tho 

dimensions.  They  are  not,  however,  huilt  by 
Neilaon  and  Co.,  hut  by  B,  W.  Hawthorn  and 
Co,,  New  cattle .  Cylinders  (inside),  ISin.  diameter, 
2'2in.  stroke.  Boiler— Length,  10ft,  Giu  ;  diameter, 
4(t.  2in.  Fireboi— Length  .Stt.  lOin.  ;  width, 
3ft.  4in.  ;  depth,  Sit.  Tin.  Tabes— Number,  t7,i; 
eitemat  diameter,  2in, :  length,  IDft.  lljin. 
Heating-surface  (total)  1,049  «q,  ft.  Weight-On 
leading- wheels,      IStons    IScwt. ;      on     driving- 


Sft. ;  bagie-wheels,  3Ct. ;  tank  contains 
i,<juu  gallons  water:  coal-ipaco  fur  3  tons,  I 
believe  there  is  a  slightly  larger  clssa,  with  cylin- 
ders ITin.  hy  22in.  and  6ft,  6io.  coupled  wheels. 
With  regJird  to  second  part  of  query,  I  know  but 
little.  The  Fumess  Riilwav  have  aome  6fl.  6iD. 
single-tank  engines,  with  cyliDden  lt>iu.  diameter 
and  20in.  atroke,  or  a  tractive  force  ol  THlb,  for 
each  pound    ot    prcsinre  in  cylinders.     Weight, 


mineral  engines  have  wheels  about  4ft.  diai 
The  style  ol  painting  is  much  the  same  as  on  the 
L,  BDdS.W.  engines.  Some  are  built  by  Sharp, 
Hlawart  TheformerolasahavedomBplnoed  close  to 
chimney,  and  S  liter's  valves,  iudosedin  brass  funnel 
over  flraboi.  There  aresume  heavy  (1- wheel  tank - 
enginea  for  wotkiiig  heavy  gnods  and  mineral 
trains  over  long  ba^a  ol  1  in  SO  to  1  in  100.  The 
principal  dimensions  are:— Cylinders,  13in.  dia. 
and  24in.  stroke;  wheeU  about  5ft.  (net  sore) ; 
total  wheel-bass,  ISft. :  heating -surface  (tubei), 
1,018  sq.  ft. ;  firebox,  9G  aq.  ft. ;  total  heating- 
■□rface,  1.144  sr|.  ft.;  grate,  area  of,  IA  aq.  ft. 
Weight- Leading-wbeala,  IStons  IGowt.;  driving- 
wheels,  lltona  llcwt. ;  trailing -wheels,  13tons 
8cwt. ;  total,  lltons  IScwt.  Tank  capacity, 
1,000  gallons.- CanaTAiBs. 

[15304.1- Blectriflod  Wator-Baaln.— I  sap- 
pose  "  EfoCtriSed  Water"  has  two  brass  handle! 
attached  to  secondary  wire  of  his  coil :  it  so,  be 
most,  if  be  uses  an  "earthtnware  basin,"  plaoa 
oue  handle  iu  the  basin,  covering  it  with  water. 


bottom   of  the  boa: 


the  other  handle  must  be  held  by  Ihe  party 
.__.iig  to  extract  the  coin  in  the  right  hand,  and 
try  to  take  out  the  coin   with  the  left  hand,  or  ( 


wishing  to 


D  the  right  hi 

.  the  left  ham 

1  that  the  fiugcr  o< 


It  will  be  1  „  „ 

antact  with  tho  water  completes  the  circuit,  and 
severs  shock  takes  place  which  eiTaoluatly  prs- 


tha  eecondary  terminals,  and  if  he  bus 
r  brick  floor,  get  an  old  galvanised  iron 
piece  of  iron  plate  2tt.  squarn.  solder  a 
L,  and  bury  it  in  the  earth,  ^tt.  or  Ift. 
from  the  surface- in  damp  soil  is  best,  ia  tbe 
garden,  lor  instanoe— and  empty  two  or  three 
buckets  of  water  on  tbe  earth  covering  the  plate- 
New  take  tbe  wire  into  the  other  aeoondary  ter- 

,  .  _  .   .  les  of  the  boota  of  the  party 

wishing  to  extract  the  coin  are  not  over  the  average 
thic^tneaa,  when  the  fingers  ol  either  heJoA^A^'^'*^^!*! 
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ons  tcTmiualotncouclaryiothsbowl  oFmler,  and 
from  the  other  Mcondarj  tanninal  to  tha  urth- 
platfl,  through  the  varth,  up  the  bodp  fiom  the 
floor  to  thu  surface  of  the  water.  If  tne  boot*  aiu 
tmken  oft,  the  shoEA  ia  vary  powerful :  and  if  the 
Soot  ii  o(  boarda,  aubetituts  [or  the  eatth-plate, 
oatiide  the  kouae,  n  plate  of  iron  or  tin,  Itt.  aquoro, 
by  it  on  the  floor,  wi'b  a  wiro  soldered  to  it  and 

the  iron  plate,  contact  ii  made  theaameas  through 
earth.  If  "  Eiectiifled  Wat-r  "  reqaima  further 
inJormatian  I  wiU  gUdI;  oblige. -Sesgunt  A. 
SaxnPE, 

[46396.]— Capaolty  of  Tank.— I  notice  that 
thia  query  has  heen  rather  clunu-ily  answared,  and 
tbat  the  beat  formula  bai  not  beeu  given.  The 
fallowing  ij  accnratelf  correct,  and  eaiy  to  wotlc^ — 
Add  together  the  aqnaree  of  the  diameten  and  the 

Eradaet  of  the  diamstert.  Multiply  this  by  the 
Biafat,  and  then  by  '2618  (whicb  la  oue-thiid  of 
•78S().  In  algebraic  »ymbola,  -2018  H  (!>■  ^  'P 
+  D  .  d).  Tha  aoewer  comea  out  thu> :  100  +  81 
+  90  =  271,  which,  multiplied  by  -ililM,  girea 
TOO  i7B  as  tha  anawor.  "R.M.A.'a"  formula  ia 
tit  little  UM  without  a  table  of  loga.,  and  ha  hu 
made  aome  error  in  working  out.  Tha  foimula 
liTen  above  ia  a  modidcatioD  of  "11.  U.  A. 'a." 
This  correspondent  hu  made  a  mistake  in  hia  next 
reply,  by  tabiug  the  atmospheric  praeiure  (which 
need  not  hare  been  iiitroduct'd)  at  the  value  par 
■qnare   inch    instead  of   per  square   foot. — I'LOsr 

[10.398.]— Ohlna  Paintlnr.- >' Paunut"  must 
noi  think  of  making  las  paints :  th'-y  ran  be 
bsnvfat  ready  far  use  much  better  and  far  cheaper. 
Perhaps  the  boat  l>ook  for  a  Ix-Einnrr  will  be 
"Amateur  Pottery  sud  Glass  Painter,"  pub- 
lished by  Chapman  auil  Hull,  price  oa.,  bv  Hun- 
eock,  of  Worcrntor,  who  also  makes  and  supg.lies 
the  finest  colonra.  Good  rebulti  can  also  be  ob- 
tained by  usinpr  (he  paiois  iu  collapsible  tubes  sold 
bj  Lechertior,  Darbo,  and  Co.,  b<l,  Itegeut- street. 
London.  Thny  only  require  Ihi  ail<li(i.in  ol 
turpentine,  spirits  ol  tar,  rtt  nthcr  vehicle  to  mska 
them  ready  fur  use.— W.  T.  BisnPOi.D,  Portobello, 
N.  B. 

Ua3S9.1— AutomMlo  Unslcal  iDatrumsiita. 

10,  Charter  Houai-strei't,  a  recantlyeitiblishpd 
branoli  of  a  Paria  houae  fur  the  manufacture  of  all 
kinda  of  mu^iical  inntrunionts.  I  havo  uurd  ouo  of 
theia  apjiaratua  for  aix  rein,  obtnini-d  directly 
from  the  ijvputor,  and  can  testify  to  its  cipaeily 
tor  the  faithful  rendrriug  of  the  muiic  of  tha 
oreatcst  composers.  It  mav  be  uMd  to  pisy  the 
harmnnium  or  any  organ,  but  is  speciilly  welt 
adapted  to  the  piaun,  by  iilaciug  it  againat  the  in- 
atiuracnt,  the  keys  of  which  it  covers  to  tha  eitont 
of  four  and  a  hiiK  octaves,  or  sime  tilty-foer  I 
notes.  S:lf-foldiog  perforated  cards  in  Tolumea  ' 
are  used  (o  iut«rpret  tha  music,  the  notetiou  of 
which  mar  be  achieved  by  an  amateur  with  any 
mechanical  aptitude ;  the  notes  being  marked  on 
the  cards  bj  moans  of  a  i^aduated  divided  scale, 
and  than  cut  through  wtlh  a.  hollow  punch.  The 
most  difficult  part  of  the  process  is  adjusting  the 
time,  according  to  the  caiicnptiou  of  the  compater  : 
but  this  ia  obtaiued  by  the  regular  division  ol  the 
cardi,  like  the  bars  iu  munc.  Mechanical  pianos, 
even  with  chsuging  barrels,  soon  fatigue,  aud  the 
crguiuette  ia  popular  probably  on  account  of  its 
couipaialivB  cheapness.  The  music  ol  tha  cards 
does  not  work  in  a  cirttc,  and  ma;  therefore  be 
of  any  length  :  and  the  i.iieuinatio  prindplo  of  the 
machine  permits  thopdrformer  to  develop  a  quality 
unknown  in  mechanical  mu^ic- tliat  of  eipr^siipn, 
for,  while  ha  [una  lbs  handle  with  the  right  baud, 
with  the  left  be  presses  a  krer,  compressing  the  sir 
In  the  reservoir,  causing  tho  hammers  to  stcike 
loud  or  soft,  prolouged  or  short,  fallowing  closely 
the  idea  and  inBtrucli»iis  of  the  composer,  and  pro- 
viding the  notation  ie  correal,  the  time  leavea 
nothing  to  be  deaired.— W.  H.  H.,  Briiton. 

null 


nicely  worked  out.  aud  will  be  easily  followed. 
You  eon  got  the  book  from  >'ewton's.  Temple  Bar, 
London ;  and  I  would  advise  you  to  get  it  at  once, 
as  there  ace  a  ho^t  of  thingt  tj  be  dane  with  the 
globe  when  jou  know  how  to  do  them.— W.  J. 

[1.5in0.1— Celestial  Olob*.— Yon  will  find  the 
Bun'a  place  in  Kelipfig  in  tha  Xw,'»-i;  Ah,iT.,nr-  on 
tbstlrst  page  of  everrmouth  :  but  the  snn's  place 
on  the  Rqniiioctial  (or  celestial  equator)  is  given 
■rery  mouth  in  "oum."  which  will  do  as  well  for 
yon.  For  imtmnce,  what  is  the  pmition  of  the 
heavens  at  I'ckin  at  ten  o'cto.;k  (local  liine)  on  the 
6th  rscmihrr  (of  any  year)  ■;  The  Wnn's  Eight 
Aseeniion  on  the  litb  T>eceniber  at  Greenwiuh, 
noon,  allihe  worll  over,  la  llh.  .51m.  It  miy  bo 
taken  the  sime  at  iinnn  at  PeVin,  which  event  tivih 
place  7]  hours  before.  Well,  And  thu  point 
llh.  olm.  on  the  equator,  not  the  e^tliptic,  of  Ih? 
globe:  it  will  be,  of  course,  between  XII.  and  XI 


about  J  from  XII.  (yon  notice  the  figures  are  re- 
versed), thau  bring  Uiii  point  np  to  theprcper  side 
of  the  broKen  meridian,  and  you  have  the  position 
of  the  heavena  at  noon  everywhere  in  the  latituda 
at  which  the  globe  happens  to  be  placed.  Then 
set  tlie  hour  circle,  with  the  XII.  against  the  hru. 
mend.,  taking  care  tha  globs  does  not  move.  Neit 
and  the  Utitade  of  Pekin,  whatever  that  may  be, 
say,  40°,  and  elevate  the  equator  at  the  globe, 
tbat  is,  turn  the  globe  iu  its  three  supports, 
till  the  40"  on  the  to-,  merid.  is  level  with  the 
wooden  horis'^n.  Yon  have  now,  if  tha  globe  has 
not  tamed  ou  its  akia,  the  heavens  at  Pekin  at 
noon  by  local  time,  and  by  standing  at  the  Pole 
and  tumiug  tha  globe  till  10  hours  have  paaied 
the  meridian,  or,  (rf  course,  10  hours  of  the  equa- 
tor, yuu  havH  the  heavens  at  Pekin  at  local  10 
o'clock  on  the  (Ith  December.  Vou  turn  the  globe 
to  the  left  when  yen  stand  at  the  Pole ;  but  muid  it 
doeaii't  turn  except  whan  you  want  it.  The  "  First 
Point  of  Aries,"  or  Vernal  Equiuoi  [marked  Q.— 
don't  mistake  it  for  Leo),  is  where  the  Eaiotic  cuts 
the  Equinoctial  at  illi.  or  at  SOU".  But  dbu't  fall 
into  the  error  of  confounding  these  signs  with  the 
can atellat ions.  The  constcllatiuna  have  always 
had  the  same  stars  :  the  aigna  once  were  coincident 
with  thom  at  ouo  time;  now  the  Vernal  Equinix, 
or'Tirat  Point  of  Aiiea,"  ia  a  long  way  bock  iu 
Pisces  Ceonatetlalioal.asyauseeif  yuu  look  at  the 
globe.  Tho  signs  are  u<ttbiiig  more  than  lengths 
of  30'  maanired  along  the  EjUptio,  starting  from 
^,  which  slowly  moves  backwards  friim  age  to  ^ 
a^e  amorig  the  «Cars.  Shall  be  plciised  tj  help  you  i 
ag*iii.— Lehts  AKL-.S-IiKL. 

[4'^I01.]  — Intenaifrlnfr  Photoffraphfl.- The 
wet  iirocesi  is  very  much  better  for  copying 
engrLviiigs  than  the  dry,  and  I  should  advise  you 
to  use  wet  pUtes  far  the  purpose.  Dry  platee  are 
'  for  lacdiCHp?  photo graphy,  but  for 


prints  in  one  day.  As  a  mle,  ths  heat  ronllairs 
obtained  by  printing  in  the  shade,  nat  in  dlrsrt 
sunlight.  Itoes  this  inquirer  **fli"  hi*  nen- 
tivea  )"  After  developing  wash,  and  place  in  a  solii- 


engraviogi  ; 


.nt  a  pre, 


in  copy  an  enRraviiig,  yon  should  BO  place  ii  mat 
the  camera  will  be  iu  a  Uoo  with  the  light  which 
illuminates  engraving  :  then  yon  areBure  of  getting 
a  we1l-lighte<l  picture.  Devolof  tbioly.  well  wash, 
aod  cominence  redeveloping  with  pyro  and  silver, 
keeping  the  developer  in  continual  motion,  and  as 
soon  ai  it  is  bidly  discoloured  throw  it  away  ;  mix 
fresh,  with  greater  qusntity  of  silver,  and  push  on 
until  negative  is  a->  btiek  as  you  wint  it ;  then 
Bwill  and  fli.— W.  J.  LAN.-.isTitn. 

[  4.J  1 0 1 .  ] — Intc  naify  luK  Photoeraphs. —Let 
"Density"  eip:>je,  na  he  sJiya,  and  dfeVL'lip  with 
the  turrous-oi:i1at>i  dereljper,  aldiug  a  few  drops 
of  a  solution  of  bromide  of  potusMum  to  keep  the 
shadows  clear.  Tho  density  will  come  up 
spleudidly.  Do  not  fix  ia  cyanide — use  a 
saturated  solution  of  hypo.  If  the  pUtaa  are 
good,  tilt  expoBUTB  correct,  and  the  dovelopmont 
continued  stiffijiently  li^iig.   aud  in  every  atage  till 

died  a  very  no..-if'--" '■■'■"■ '  ' '■- 

will  be  all  he  desir 

[4.5 103.1— Printing  from  Dry  Plata  Neya- 
ttvea.— You  have  oeveloped  ynur  negatives  toe 
much.  A  dark  apparently  opaque  wet  negative 
will  print  in  lasa  time  than  an  ordinaiy  thin  dry- 


negalivi 


0  forii; 


sloping,  otherwise  all  delicacy  of  tight  and  shade 
at :  bettor  have  a  good  boldness  in  •  rather 
nega'ive  than  to  get  all  so  op:iqus  that  an  hour 
'quired  to  piiut  in  sunshine.  A  good  dr]'-plate 
itive  ah  mid  print  saflioiently  in  ^0  to  30 
—  iites,  with  sueh  a  light  as  you  ought  to  get  in 
Chiui.— W.  J.  Li-vc^Tiia. 

[4."H0a.]— Printing  fro na  Dry  Platen. —"R.X. 
hina  "  most  probably  pasties  hii  development  too 
,r.  It  is  dilfijult  to  give  the  precise  iaforinati'>n 
iked— parhaps  tha  following  msy  help  :  L»y  tho 
aiihsd  negative  on  a  piece  of  white  paper  ;  the 
,  irts  that  should  print  quite  block  ought  to  stiow 
tlirangh  the  paper  with  scarcely  any  colour  ;  if 
highly  tinted,  something  is  wrung.  I'erhaps  light 
has  gained  acceis  to  (he  plates  during  some  part  of 
his  mauipulatioua,  perhaps  too  much  ammonia,  or 
too  little  bromide  has  been  used  in  tho  developer, 

dsvoluper,  or  the  pUtcs  may  be  over-expoeed, 
thaugh  in  the  latter  cue  the  uegitlves  are  usually 
thiu  aod  weak.  Xeit  hold  the  Quisbed  negative 
between  the  eye  and  the  light,  and  place  some 
opLiqne  obJ4(.'t  behind  the  negative  such  as  a  pencil, 
the  outliue  of  the  pencil  ought  to  be  seen  quite  dis- 
tinctly even  in  the  denies;  parts  of  the  negative.  If 
not,  the  negative  is  much  too  dense  or  hard.  This 
may  be  brought  about  by  too  short  an  exposuro,  or 
by  a  developer  not  sufKciently  energetic,  i.e.,  not 
enough  ammonia  or  t>io  iniicli  brotuide  or  a  great 
eicess  of  pyro.  A  goodn-giilive  should  ahiw  most 
delicate  gradation  of  linl  in  thu  d-ju<c  pirts  (high 
lights),  and  alsoerery  dellcitegr;idatiouin  the  thin 
parts  (shadows).  The  tini"  of  printing  does  not 
necessarily  iudicato  thequiility  of  a  negative:  some 
of  the  Hui-.it  iiBgiiives  th.it  hive  evr  heen  producihl 

iiigbl  to  get  the  uesl  ns'ill  in  a  pf'nt.  and  some 
moat      excellent    negatives    will     produce     fifty 


||4i)IOI.]— Tamlah.—It  is  tfieommanded  to  ut 
a  weak  aolution  of  bictiromate  of  potauinin  instead 
of  witer,  fur  the  Indian-ink.  Thia  is  said  to  rente 
the  drawings  insalnble;  or  instead,  let  '■  E."  nsethe 
following  vehicle  for  bis  colour*,  and  they  will  Ml 
'■  run  "  when  coated  with  aiie  prior  to  vamishlnt: 
^Pole  sbelloe  .)oe.,  borax  la;i.,  watsr  1  pint.  Plsei 
these  in  a  vessel  of  boiling  water  till  dissolved, 
theaatrain.  Use  ths  clear  fluid.  There  is  a  voniA 
for  applying  direct  to  paper  that  answpra  wall,  bst 
I  cannot  lay  my  band  ontherecipe. — W.  T.  Bisa- 
roHD,  Portobello,  K.B. 

[<.jlD7.1  — B«-laaqaerlnK  Talesoop*.  — Yoi 
can  re. lacquer  your  telescope  with  eise.  Inthafinl 
place,  rrmave  all  lecses  and  caTefally  itow  tlin 
away  ontil  telescope  is  finished,  then  have  a  soaU 
centre  punch  and  hammer  ready  for  marking  esck 
part.  As  you  pull  them  to  pieces,  mark  mA 
part  one,  two,  three,  &:.,  at  each  end,  sotbatym 
can  put  all  into  proper  placea  again  when  finishsJ. 
Then  cleau  all  the  small  parts  in  the  lathe.  poIiAiag 
aad  lacquering  witb  apale  gald  lacquer.  'ThslacqiK 
you    had    batter    purb^ase,   you  cannot    laaki  H 

Kod  ;  at  lets t,  you  cm  make  it  good  enough  te 
dateads  hut  notfnr  telescnpe  work.  Now,  as  Is 
the  lube,  don't spiil  it  as  "  Sunlight"  racomniaBb 
you  to  do  by  tlnishing  it  in  the  luths.  Wheoanrl 
sec  a  telescope -tube  thit  has  been  finished  sad 
lacquered  round  in  tha  1  ithe,  I  alsrays  feel  indiosd 
to  give  it  to  somebody  short  of  a  twdpost,  or  put  it 
in  the  scrap-room.  Tlisn  warm  the  tnbs,  get  (OBi 
spirits  of  wine,  and  ctenn  oil  all  the  old  lacquer,  Ub 
set  to  work  to  scrub  the  tube  ttaax  end  to  end  wltk 
fine  emery-paper  and  oil,  until  all  old  marksaiate- 
moved,  then  with  a  piece  of  thick  cloth  aid  oil 
polish  it  ill  striigbt  strobes  from  rmi  to  and,  tmt 
iiour  for  every  inch  in  diameter,  then  clean  off*^ 
Hne  lim*-dust,  polish  up  with  clean  rag.  and.  Uua, 


U.]— Focui   of   SpB:tacle    XjOnaat.— To 

lyiTiSIKB     OR   "  SU-'iLItlHT  " — Tho    (UdiHR 

.is  to  get  au  im:itte  of  an  obj net— r  7-.  ttt 
anything  else,  si  diattot  that  the  ray's  fnM 
arallBl  before  reoohing  the  lens  :  tfaealta 

aofbicknflm     -  ■ 

the  \t 
convex  one.  To  obtain  the'focoa  o(  a  c-incavalo^ 
you  put  with  it  a  convex  lena,  which  axacliy 
neutralises  it ;  than  the  negative  loans  of  the  eoB- 
c.ive  ia  equal  to  thi  pisitive  foooa  of  cinraxleK. 
You  can  do  all  this  mithematieally,  but  thanii 
some  difliculty  in  obtiining  ths  exact  foci,  nilM 
the  thickness  of  lens  and  tha  index  of  mfraitiM  rf 
the  glass  are  taken  into  account.— W.  J.  Laxcitm. 
[t.'iir2.] — FbotoHimphy.  —  Ordinary  gelaliDt 
plates  do  not  make  good  transparanciee,  bntyM 
cm  have  plates  made  on  purpose  for  tranapans- 
cies.  These  come  out  nice  and  clean  with  ptaoly 
of  tone  with  tha  otdinar;  pyro-deralopei'.  1 
swieg-back  canuot  be  made  to  work  with  a  aliUw 
body  cnmcra.  If  you  have  a  l>ellowB- camera  SM 
and  will  s.iy  so  in  another  query  I  will  tell  job 
how  t)  maliB  and  adapt  a  swing-back.  Y,iu«a 
mike  a  risiug-front ;  all  tbat  Is  neceaNtry  is  to  «tf 
(ho  bole  in  front  about  '.^in.  higher,  suid  moka  » 
lahoginy  frame  to  alida  up  and  dosm  to  oanrtb 
~  ~    '  ')  which  the  lens  sorewa.— W.  J.  Lu- 


[4J412.]— Photonaphy.  —  Certainly  gelatiga 
platas  can  be  used  (or  the  prodtiatlao  o(  tnnsMr- 
encies  for  the  laatera.  The  awing-back  aod  ruf- 
front  ate  only  needed  in  landacape  work.  lb 
rising  front  is  simply  an  arrangemsnt  ao  thattti 
portion  of  the  camera  front  that  can4H  ths  lai 
sliilus  in  grooves,  so  that  the  Ions  can  Ihanbj  ts 
raised  ab  live  the  centre  line  oftho  camera.  Aswmi- 
back  is  shown  at  page  SI).).  Xo.  871,  which  wDl,! 
think,  do  more  to  elucidate  than  mere  deacilptliil. 
ltd  construction  is  also  described  at  the  lame  ptfa 

M5113.]  —  Tonnage  of  7aoht.  —  Utjt* 
■'Yacht  Registtr"  givta  the  following  mUifK 
moasaring  the  tonnage  of  yachts  :— Pron  Oe 
lengtb  deduct  the  bread  It),  multiply  this  resnltbj 
the  breadth,  and  that  product  by  the  half-hnadlk, 
and  divido  by  ninty-four.  Ltngtb  is  to  b«  tkt 
d  stince  from  the  fore-part  of  the  mua-sten  to 
tho  after -part  of  the  stern-pott  on  the  rang*  at  Us 
uppur-dich.  Breadth  is  to  be  the  grentaat  eitaal 
bres'lth  of  the  vessel.  Depth  u  to  be  the  distaw* 
from  the  top  o(  tbe  upper  deck-beam  amidsldplB 
th-i  top  •>i  the  11  Jori.— A  Fbixow  OF  TUB  LmWS 

[4.5!U-]-Slzla(r   Heddlea.  — 1(    •■Weawr" 
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vrill  write  oia  witU  particulars  uf  claw  of  jttra  nieil 
inhiihtiiille,  nlBomilof  »urplUi<^jnTeiequ<ieil 
* -ji'l  (iiB  1 14  u.lJi>M.  1  will  helj.  lir- 


■-  r.  W.  Mills 


LL,  Shiplsy, 


[l-i.-lti.]— FlttlDC-np    L&the.- 

dceide  firfC  wliTthrt  vou  winh  f or  IL .    

turning- la tbe,  whii'li  'will  ■!■□  do  rmy  li^'bt 
work ;  or  ui  cugiutL-r'i  Ikllie,  wliicli  wiil  uoi  Dc 
■nitmble  far  ligbc  woik,  but  oulytor  BtroDgmettl 
work.  It  ;ou  Diah  to  do  hi.th  jou  lud  butter  Iutc 
two  latlirs,  u  the  two  c&imot  well  l»  cambineil, 
bacftuaa  tlie  engiaeer'a  lathn.  with  buk  gear,  re- 
quire! a.  ilraiig  msDilril.  which  caiXDot  be  driTBD 
lut  euoujih  for  imall  work  without  too  much 
labour;  dot  oui  it  be  D»do  to  travena  cou- 
vaoientiy.  Alio  the  ilide-iHt  for  mettl-ttming 
ia  quite  diffeient  iLd  miicli  mors  itranRly  made 
thaji  the  dcUcato  appuatui  uied  for  onuuneutij 
toruing.  If,  hawBTor,  tqu  do  not  wish  to  hare 
two  Utface,  and  yet  to  ^e  able  to  do  uU  biudaot 
work,  I  ihoald  adviae  ynn  to  get  a  good  cu^eer'a 
lathe  to  begin  nitb,  and  have  iLnomAmetital- turn- 
ing huditoek  and  ilide-mt  to  replico  thoae  loi 
matal-wurk  when  joo  wiih  to  do  light  turning.^ 

[45116.  l-Plttlng-u 


't  f  ullj  a 


1  i.Uuiug  1 


and  a  good  lathe  afreiidy,  you  wuuld  stand 
chance  of  luaoeai  at  alt,  unleu  you  bad  nearly  me 
•Btire  work  done  for  you  by  an  engiiiwr.  oraonia 
tma  who  hu  all  the  nco^taary  tools,  it  ynu  h  ltc 
mob,  or  euiild  got  aCce^H  tit  them,  I  would  then 
'''^S'f  !!''*<  yii  'ull  inltruclioni ;  and  I 
would,  in  palling,  aiy  that  the  Whitworth 
lathe -heads     wero     fully      deacribed     in     thii 

Cimal,  and  if  you  baTs  the  back  vuliimea  I  will 
k  the  article  out  and  quote  you  page  and  Ko. 
To  make  a  lathe  you  must  uoderatand  pattem- 
makiDg  alio.  What  1  ahould  adrlaa  ia,  to  buy  a 
Mt  ot  cutiagi,  roady  to  lit  up. — i3U:<iJUHT. 

[1S118  ]-8ma]l  Uedlcal  Coil.-Ta  Mu.  lu^- 
CAJTKB.— If  you  hate  Qindu  the       " 


HO,  t 


1  ahill  ac 


■e  Hiring  it  to  oLTOue  ul*e.     S 

watch-rpring,  about  -:-li:iii.  wide,  it  he  has  it,  and 
llin.  long  :  and  ptrhLii.i.  it  we  know  huu,  ho  will 
be  good  enough  to  drill  a  hole  tn  one  cud,  aay, 
l-lEin.  in  diameter,  and  Biii.thtr  hole,  aay,  a.  little 
•maUer  in  dianiatfr,  jnd  halt  an  iuctt  hijiliFi  up  the 
•pring  ;  tben,  giTing  him  a  penny  or  twopnnce  (it 
ha  ehargeti) .  we  go  home,  oud  turu  one  end  of  a 
fdaca  of  irm  lout  at  jiu.  tiar,  say,  ^iu.  loug),  down 
ODtil  it  will  pata  thrbii)(li  the  bol«  at  end,  then 
ri*et  it  oi'T,  or,  it  we  have  toola,  we  will  drill  a 
hole  into  it,  and  tap  it,  then  acraw  it  to  the  epiing; 
in  the  other  hole  we  want  to  put  a  amall  piece  of 

trau  npright,  with  a  slit  in  it,  and  a  tcrow  to 
ti|{hten  the  (lit ;  the  end  uf  apriug  it  held  liriiily  in 
iMpoat,  and  inauch  a  poaition  that  the  piVcu  ot 
ilDDIl  juat  opponita  la  tfis  bundle  of  iron  wirn  in 
«aiL  Tben  we  muit  mak"  another  poat.  having  a 
platinnm- lipped  acrtw,  whii^h  gnai  immediaicly 
^poitte  the  platinum  on  ajiring ;  screw  it  down 
nntil  It  preaies  gently  on  tbu  ipciug,  then  connect 
the  end  of  wire  from  coil  ta  post  cirryiug  spring, 
and  connect  anetbor  wire  from  poat  carrying  screw 
to  one  of  the  tdndiug  screws  from  btttery.  I  may 
■and  a  more  detailnil  denriptiou,  with  drawinga, 
in  a  week  or  so. — W.  J.  L.vNuiSTEB. 

Joll.-You    can    do    thia 


e  boua 


conueet  one  wire  to  the  gat  ur  water- pi po~b«ttei 
to  the  pipe  frotn  ciatcru^ih-'n  lay  another  wire  In 
the  earth,  one  coiered  thickly  with  gutlaparcha. 
and  don't  remove  th>^  gutliipercha  until  it  is  joined 
to  contact- maker.  Now,  if^you  have  a  tuir  know- 
ledge of  wben  the  tank  ia  cither  nearly  full  or 
•tuptj,  then  one  bell  will  answer ;  and  tu  make  it 
ring,  you  will  wont  an  iron  rod  or  tube,  going 
ttim  lop  ot  tank  to  bottom,  and  moviug  easily  up 
•nd  down  this,  a  collar  connected  witb  a  tijat ; 
than  at  the  top  you  want  a  apiiug,  or,  rather,  a 
doable  spring,  very  much  tike  your  mouth 
in  ths  normal  eouditiou,  tu  be  kept  open 
inltaad  of  closed.  In  the  pUcs  ot  yoiir  tcetli 
JOB  must  hiiva  platinum  contacts.  Xow  then,  con- 
■MOtlngthe  insulated  wire  to  top  jaw  uf  spring, 
and  the  lower  spriug  to  tauk,  and  having  a  cord  or 
diatnattached  to  flojt  and  U|>i>er  jaw,  the  apinratus 
will  be  ready  tor  actiou  ;  tbu.4.  when  getting  tm ply, 
float  wiil  deioeii'),  pulling  chain,  which  in  turn 
will  pull  down  upper  spring  until  contact  is  mude 
and  ball  rings.  Water  auleni,  float,  ot  course, 
tiles  until  it  preiuis  up  uKaiuit  lower  aptiug,  tbia 
•loaea  up,  and  ni;ilios  ciutnnt  bell  o^iiu  ring. 
This  ia  very  aitnply  dune  il  you  go  about  it  the 
right  way.  Let. mo  know  it  you  cannot  follow  all 
ttia  instructioua.— W.  J..Lxxcxitea. 

[4S123.]— OmDlcyclc. — I  have  bad  no  personal 
— . — : — .p  j|(   (ijy    OinnicTcte.     I   liave.   without 


it  in  these  page*.  Those  who  uk  it  apeak  highly 
ot  it,  but  then  I  find  that  moat  ridurs  think  the 
machiue  tbiy  Tidf>  is  biwt.  As  fur  as  IciiujiidHb 
from  minute  czaminatioD  ot  ita  principles  of  con. 
atiuctioii,  I  look  upon  it  ai  oiio  of  the  mast  iutei- 
eatiug  Kiachini?s  extant.  The  power  iaapjiliediL 
tbe  beat  poaaible  way,  and  the  expandiugiugmentt 
ore  highly  inneuious.  I  should  probably  havt 
long  ogj  purchased  an  Omuicycte  only  tor  ita 
weight,  want  of  compactness,  difHcuIty  ot  access, 
and.  attore  all.  to  its  being  entirely  dependent  upon 
the  brake  when  going  down-hill.  Every  maehina 
that  runa/rrt' down-hill  and  oannot  be  controlled 
by  pedalluig  should  be  suppbed  with  a  second 
resurve  brake.  Were  theae  drawbacks  remedied.  ]  i 
believe  nothing  could  touch  upon  the  Omnicyde, 
— W.  II.  S.  Wbstboit. 

i4£j'i3.]— Omntoyale,— Hy  ofunion,  from  what 
le  I  have  seen  of  the  maokins,  is  that  it  hat 
diawhaoks  that  Teiy  largely  counterbalance  ita 
advantages.  The  variable  stroke  is  quoted  ae  an 
advantage.  No  doubt  it  is  in  theory,  but  ir 
practice,  a  man  who  rides  with,  say,  a  Gin.  throw- 
orank  would  find  himself  at  a  loss  to  run  wicha  longer 
or  ihorter  throw,  I  myself,  for  instance,  luually 
ride  with  a  Gin.  throw.  I  have  another  machine 
tliat  nndonbtedly  goes  easier  aud  mounts  a  bill  ' 
better,  bat  having  a  shorter  throw,  I  cannat  dc 
with  it  what  I  can  witb  ths  heavier  machiue  and 
tin.  longer  throw.  Ot  course,  this  is  uae.  but  od  . 
the  same  prinoiplo,  to  alter  the  spaed  ot  the  "Omni-  i 
eyels  "  would  and  does  feel  very  awkward.  One  ii  I 
need  to  a  given  travel,  and  it  we  alter  tbis,  the  I 

and  doing  nothing  or  tliat  we  move  in  a  large  ! 
circle  but  get  little  result.     Not  tu  waste  space,  J  ' 
would  say  th it  tlie  anknowleilgsd  atioug  puinta  oi  , 
theOmuiaycleore— !lj  tho  hiU-mimuliog  power  it  I 
poiseesea,  but  which  would  be  Idtawise  possessed 
by  any  maehins  that  has  either  very  small  wheeli  , 
or    has  ordinary     ones     geared     down    like    the  . 
"Arrow":  :2I  that  net   only  can   the  length  ot  ! 
stroke  bo  Tailed,  bat  that  the  pedals  act  also  si  ' 
tllicieut  and  comfortable  foot-iuits.     Againat 
have  lA)  extra  weight:  :B;  want  of  pou-vr  to  b 
pedal  Iwhtch,  in  my  miuil,  is  an  importaut  itei 
XC)    the    delirieucy   ot  goorl  turuin;;    piopert 
That  ia,  the  machiue  will  nut  turn  in  a  narrown 
well.    You  must  tuni  slowly  anil  cari:fully,  or 
two  drivers  will  bolli  propel  and  torc^  Iheateurii 


caaii'ii  some  mistake  in  the  eouuting.  —  J.  SuT- 

(■l-Hii).]— BlectTiolty— Yoii  could  do  what 
yriu  want  much  boClpr  and  simpl-T  by  clockwork 
than  by  electricity.  The  train  uf  wheels  used  for 
a  gasmoter  would  auitwer,  but  perbapa  another 
wheel  would  be  requirerl  to  aUriw  tens,  and  to 
move  lirst  wheel  one  division  when  ths  larser 
wheel  has  gone  round  ten  times.  Thia  can  really 
be  doDD,  and  the  numbrr  of  revolutiona  can  1^ 
registered  on  the  dials  with  certainty.  H ow^  if 
you  do  wish  to  go  to  ths  Ironble  of  conatmoling 
au  electricsl  recorder,  I  will  tell  you  how  to  make 
one  to  register  in  au  office,  it  you  like,  any 
distance  away,  the  number  of  revolutiona,  ahoiring 
tens,  hundreda,  and  thousands,  all  ditterant  mark< 
inga,  but  there  will  be  aome  little  trouble  in  eon- 
stmcttng  it. — W.  J.  L-tN-cuTEB. 


Fori 


h  dopeuds  c 


also  rallici 


ncyto 


slso,  it] 


ing  tuat 


i-idth  i 


doors  that  will  admit  it.  As  to  Die  lUnger  in  a 
case  of  emergency,  owing  to  the  machine  not 
being  an  oinn-frouted  one.  I  need  not  say  here. 
us  that  point  is  well  known.  I  do  not  see 
how  the  weight  could  be  reduced  myself  without 
altering  the  principle.  Taking  il  in  all  it  is  not  s 
machine  I  should  myself  care  to  buy  after  the 
exT>erieDCB  I  have  hud  of  various  makes.  Aa  to 
szeof  wheel  I  do  not  think  that  you  could  da 
better  than  utn  a  4ltin.  wheel,  at  leait  lor  up  and 
down  hill  riding,—  tiusuoirr. 

[4.'il21.] -Problem— If  the  rent  were  the  same 
throUKbout  the  Icaie,  the  purchoju  would  hava  to 
be  paid  by  B.  aud  A.  iu  propoctiou  to  tbe  times 
durmg  which  tbey  hold  the  lease,  that  is  ia  the 
proportion  of  2  to  5.  Since  tlie  lent  is  increased 
during  B.'s  tennucy,  thia  proportiou  must  be 
diminished  in  proportion  to  the  rents  paid,  that  is 
in  the  proportion  of  5  t<i  (i.     Hence,  B.'s  share  of 


u  1  -T  by  S  I)  to 
ays  to  i.  one- 


y-ity-or-slt- 

}t21.]-FTOblem.— I  think  i;  will  be  admitted 
A.  and  B.  should  each  pay  bia  shoro  of  ths 
premium  in  proportion  to  the  length  of  time  during 
which  he  occupies  the  house,  and  also  in  proportion 
to  the  rent  or  value  of  the  house  at  the  time  of 
occupancy  :  in  other  words,  each  ahould  pay  bia 
ahareof  premium  in  proportion  to  the  total  amount 
of  rent  paid  during  hit  incumbency.  We  have, 
therefore,  the  rule  of  three  question:  It  a  bouse 
producing  a  rent  of  £3Jm  (lor  tbe  whole  term) 
requires  a  premium  uf  tll.OiO,  what  premium 
should  be  paid  on  the  s:ime  house  whtin  prod  uciug 


:    ot     11, 
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i:34t)I0a.    U)d.,    • 
will,  of  course,  be  the 
and  €1,050,  or  i;  TOO  9s. 


-  Auswer 


'a  share.  A, 'a  share 
loe  between  this  sum 
■M.I.C.E. 

Li.'ilj.).]— Bleotriclty-— Vou  could  fix  a  cum  or 
pin  ou  the  shaft,  so  as  to  pnus  down  a  lever  once 
in  each  rcv.dution.  Tliii  lever  should  then  be  ar- 
ranged to  make  the  contact  complete  every  lime  it 
—  "  down  in  the  circuit  ot  a  galvanic  battery  and 


electro - 


t.  Tli« 


ectiO' 


where  you  waut  the  dial,  whioh  is  to  show  the 
numtier  of  rsvolutioaa,  for  which  purposo  you  hod 
bettor  have  a  proper  countuig- machiue,  with  a 
ratchet' wheel  of  tun  teeth  worked  by  the  magnet 

make  the  mocbiuo  with  a  clonk,  but  b  ^as-meter 
dial  would  not  answer.  Use  a  Daniell  battery, 
M  a  LeclaoDhe  wonld  be  quickly  polaiisad,  and  oo* 


gioewoulJ,if  properly  ad jnated 
weight,   very  ably  coatral  the 

Giuu,  uDuium  an  ijie  apeed  in  the  least  incnasea, 
I  goreroors,  being  just  on  the  balai.ce,  a  verv 
amsil  additional  spaed  would  scad  them  up  and 

throttle  and  the  eapacity  ot  the  steam-cheat  would 
materially  affect  the  question.  Kuppoiing  the 
capacity  of  the  steam -pipe  ami  steam- chest  be  coc- 
siderable,  although  the  throttle  might  be  quits  shnt 
until  the  steam  thut  indosed  had  gone  through 
the  cylinder,  the  closing  of  tbe  throttle  wodd 
not  iu  any  way  hijld  the  rngins.  On  ths 
contrary,  if  the  capacity  was  very  small, 
tbe  moment  the  throttle  cloaed  the  iaolaeed 
steam  would  not  be  suni<:iaut  in  volume  to  propel 
the  an;ine-pistou  more  than  one  stroke,  which 
would  iiot  make  much  diifurence.  tin  doubt  the 
quick-eneod  governors  are  the  best,  as  they  oan  be 
adjusted  to  catch  the  engine  the  moment  a  given 
speed  is  attoiued.  llut  the  iiecfootiou  of  regu- 
lators, in  my  opinion,  ii  the  Corliss  plan  ot  the 
governor,  coutrotliug  tbe  steam -admission  diraet 
at  the  valves  Ihamselvea;  or  the  Allen-Portac, 
where  the  governor  runs  f.iit,  and  coutrols  the 
«petkl  by  u  slot  link,  thus  cutting  oil  the  steam  as 
the  apeed  shows  any  tendency  ta  inDraaaa.  Not 
only  this,  hut  a  governor,  although  a  good  one, 
may  bd  so  set  ihLit  it  fails  to  ujt.  whilst  another, 
and  really  iuferiucone,  carefully  adjusted,  appears 
to  act  miii:h  better,  bsgiuui,  from  the  accuracy  of 
tliB  adju'tmeut,  it  ouutruls  the  steam- admission 
butter.  Vmy  much  dupeudi  on  the  details  of 
cniiHtrnctiou,  aud  general  arrangement  besides. — 
Su.Mjaur. 

H-'ili7Bnd  l.il2D,]-OeolOBT.— To  "T.  Q.  F." 
—  rhcquetiea  of  Mr.  11  ale  in  tliis  and  tormei  issues 
nil  refer  to  very  common  fossils  of  the  Oault,  and 
any  work  which  treats  at  this  formati'jn  will  give 
him  all  tbe  kuowltdge  hu  aaks  tor.  and  more,  Tbe 
Eucrinite  flourisheil  in  greatest  luiuriiince  during 
the  I'aln:ozoic  period;  after  that  time  it  thins  ont 
very  rapidly,  and  in  existing  seas  it  ia  rcpreaented 
vurv  iloubtfiillv.  indeed.  Thev  are  found  very 
a  the  Silurian  limestones 
,  iind  other  places, 
a  the  Oault  or  the 
Chalk.     I  have  forgotten  the  name  ot  the  teste  he 

--it,  but  they  ore  common  in  the  Uault  and 

of  the  T^ceue  aubdivisions.  Tfao  nudolas 
are  not  copiolites.  Ths  uuclsua  may  be  ths  re- 
mains lit  an  organic  aulMtauce  of  anme  kind. 
Xodules  occur  plentifully  in  many  formations, 
soinstimss  containing  a  Hih,  tern,  or,  indeed,  any- 
thing. It  it  this  nucleus  which  attracts  tbe  par- 
ticles to  it.  the  attraction  lessening  with  tbe  density 
ot  the  enveloping  medium.  You  must,  of  coune, 
understand  that  at  this  stage  the  nodules  were 
soft,  (hu  hordeniug  piocess  ouming  afterwards.  — 
T.  O.  F. 

[4.>t2S  ]~-VaiLre  Aocamulator.— The  cost  of 
the  Faure  accumulator,  with  ten  plutca  of  tbe 
siie  I  gave — namely,  ')]in.  by  'Jtin.,  waa  about 
fourteen  or  Hfteen  ienco.  eiclutive  of  the  vuloa- 
nita  cell  for  which  I  paid  sixpence  secondhand.  A 
bichromate  battory  is  almost  uaoleas  for  the  pur- 
pose of  otaoiging  a  Faure  cell,  as  it  runs  down  in 
about  a  quarter  ot  ail  hour  when  iu  a  closed  cii- 

■'  ""  light  a  Swan's  lamp  at  luiat  a  dax«n 
ciimulaton,  each  having  at  least  ten 
less  tbaii  IJiii.  by  lOin..  would  be  ra- 
iiuired.  The  lul..  ,:■■  ..n',./:  ..Uiil  fit  iipplies  to  a 
f'aure  accumulator  as  it  doei  to  everything  else  ; 
'  say,  you  cunnot,  even  in  theory,  get 
:gv  out  of  a  Faure  coll  than  you  put  into 
Iho  cbargiug  process:  but,  in  praotioe, 
there  ia  a  loss  ot  at  least  ill  per  oeut.— H.  B.  T.  8. 

.  2n.]-QeaIory.— The  nut- like  balls  J.  Hale 
npeaka  nt  mny  be  aeptaiiiu  c  incrction--,  the  cracks 
iu  which  have  been  tilled  up  witli  pyrites.  Such 
amnll  nodules  aro  common  in  the  Londou  clay.  I( 
he  likes  to  send  me  a  speirimeii.  I  can  apeak  with 
groatercertiinty.— W.  ILSUBUiiiOLii,  F.Q.S. 

[4&431.]— Bleotro-Uagneta.— To  Mn.  LaN< 
CAaiKn.— ^^ow,  in  making  elsotio-magnati,  jon 
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ihonld  let  tho  oore-bobbin  and  length  bear  >  oon- 
ttant  nlio  to  esoh  other;  Ihus,  tliH  diamoter  at 
irira-bobbia  abauJil  be  tbroe  limai  thit  ot  oars, 
knd  Ute  diametet  ot  oars  ihould  bs  OQe-Hitti  ot 
lU  own  lenglh.  Tbiu,  I  fill  in  below  Ebe  putica- 
Ikn  neotiury  to  nuke  ui  alectTD-nuKaet  to  pick 
ap  the  reqoind  aunibat  of  poandi ; — 


^   ..„      Dumaterof    ^,"8"'  "f  ,  No- ot  wire 

To  lift        -z~lL_     ■  pol«*  •Jt«  '•ncJdiiBkBtor 

""""*"■    ibflingbont.  .whenwouDd. 


Xhe  •Boant  of  tba  wira  npotL  Bach  bobbin  il  diffi- 
ealt  to  Bot,  bat  wind  on  u  carefull;  u  pouible 
until  itt  diamstar  u  equal  in  each  oau  to  laat  row 
•f  BgBfia.— W.  J.  Lufcunut. 

[4M32.]  —  Biasing  Watcli  flciBwa.— W. 
Hocn,  bj  raferriDK  to  pige  at,  "  E.  M."  No.  861, 
<'Tka  Watch.  Ao.,"  will  And  all  he  may  » quire 
iiriimriti  i1  with   hia  qaerf.— Secokm'    Piucticax 

[i543!>.]— Jap&n  tor  Iron.— The  heat  ot  the 
iuannat'i  OTsn  is  not  lulficieut  to  iwiat  the  iroa. 
Baudea,  tba  heat  beinff  equal  all  oTer,  the  eipsn- 
akn  i*  alH  eqaal. — SuxLiaai. 

{45136.^— Veal  BlevatoTB.— The  apeed  Tarice 
with  the  iKciSia  graTitr  ot  the  matriial  to  be  ecu- 
V^ed.  Xo  (pfad  can  be  fixsd  without  partisulaia 
ol  the  meal  products  tor  which  the  elentors  and 
OODieyon  an  to  be  aied,  and  the  coaditioDa  re- 
guding  eihanit,  if  anf . — Hebsey. 

[4o43S.]—BB»-liner'e  Violin.— If  "  Manchw- 
ta  "  will  refer  to  thu  letter  aiiain,  he  will  tee  Ibat 
£  rvp'eieiitd  the  bridn  id  both  outa.  Jt  goea 
through  the  largrr  hole.  In  Berlinar'a  first  do- 
sign  the  flDgtrboard  jtaelt  ia  extended  aofficienit; 
to  take  ID  the  length  of  siringg.  and  ia  epnad  ont 
■ttMt-end  aoia  to  permit  a  bole  sufficienti;  large 
to  aUow  ot  tbe  laeaige  torlhe  bridge  being  cat.  I 
thoDgbt  the  modificatioii  ahowa  the  beat,  and 
thecetote  tait  it.— Emi.K. 

[43139.1— Cleaning  Indian  Braaaea.— Cnt  ■ 
lemon  in  alieea  about  halt  an  inch  thick,  rub  the 
MtidB  aQ  DTer  with  one  of  the  aUcea,  then  broab  tba 
juice  into  the  indestalioni,  an  old  toothbroab  ia  ai 
good  aa  anjtMng,  then  wath  well  in  cold  water, 
and  nipe  ^rfeotl*  drj  with  a  cluth,  Ibeo  poliah  it 
op  with  a  dean,  dry  naahleather.  -W.  A.  S. 

[45140.]- Intensity  OolL— To  Mb.  Luica^- 
YEB. — Yoarajll  ought  ^o  take  more  tboa  oDothec 

Knd  ot  wire.  Wind  it  on  carefully  and  tightly. 
□nld  «o  on  with  36,  and  put  on  encuffh  to  make 
aib.  in  an,  then  jou  ehould  get  a  good  Uin.  apaib, 
Me  that  eiery  lay es  ia  iniiilated  from  the  othen. — 
W,  /.  LucuTEa. 

[4&U1.]— Bnnaan  Batterr.— To  Mb.  Lucas- 
TZB.— Do  not  attach  the  terminals  at  all  to  the 
eaiDOO.  Let  each  me  be  eaaity  removed,  tbeu  you 
can  take  tfaem  oK  and  clean  them  when  dona  wiUi. 
In  whaterei  way  yoa  may  adopt  lo  Hi  them  peir- 
Tnamrnr'j.  joa  will  aoon  Ond  that  tfaey  will  corrode 
■ad  ba  oaeUM :  bat,  hare  them  to  icrew  oo,  then 
it  ia  an  ea^  matlar  to  keep  tb«m  cleln  and  read j 
in  a  mnnuat  for  oM.  In  the  bichromate  cell  you 
MB  fix  them  ;  drill  a  hole  into  plate,  acd  then  let 
tn  a  wiia  and  fill  with  lead.  or.  ba>e  tbt  platu 
laager  than  yoa  want  it,  thm  make  a  hols  through 
•acta  plate  and  faiten  the  Krew  thmneh  it,  having 
Snt  di|iped  the  plate  into  malted  paiaMn  for  a  few 
Mcondi.— W.  J.  LUCCASTES. 

[toU2.]— CaatUK  ^yvheels  wtthWraaght- 
lion  Arms.— Flatten  the  endi  of  the  arma.  Then 
^lit  or  hag  Ihem  with  a  chiael ;  then  heat  and  dip 
ID  coal  tar,  and  poor  in  the  metal  on  the  top  ol 
each  arm. — Cisr  Ibos. 

[1->U1.]— CamniFIywlLeelawlthWroaB'ht 
lion  Azma. — In  toondry  where  I  wai  once  em- 

goyed,  the  wronght-iroo  aima  were  heated  and 
pped  in  coal-tar  whilat  hot,  before  patting  in  the 
Monld.  Same  method  was  adopted  with  pipe-uaili. 
Hiongh  foi  ^bt  [upea  the  pipe-naila  uMd  to  be 
gilreniird     rnnrrmni 

t45«4]-DrylnK-StOTBB.-S3me  itorea  have 
two  tomacea  in  the  end,  and  aome  hare  a  Qielump 
to  ait  just  inside  the  door.  Thii  helps  to  beat  the 
•tore  uoickly  and  help*  tbednught  of  tbe  furnace. 
The  plan  you  meniion  ia  aa  goad  aa  aay,  only 
baild  at  otai  Ibe  las  yoa  reqaiie  aa  pojaible.— 


[45146.]  —  BspalrlnK  Compae*.  —  Carefully 
uu  the  braaa  btzel,  or  edge  turned  down  over 
le  glau,  with  a  abarp-adged  tool.  Care  and 
patience  are  the  cequiiiCea  ut  aucoeu.  When  tbe 
edgea  are  torned  back  enough  to  take  the  glass 
sut,  the  reabarpening  of  the  poiut  ia  a  amall  mattor. 
By  the  bye.  aca  you  aura  the  bluntnojs  o(  the  point 
la  tbe  real  cause  ?  And  have  ;ou  proved  that  the 
Diagaet  haa  not  toat  iti  power  ingtead,  and  that 
from  that  cauao  tha  card  ia  aluggisb  ?  If  it  be  as 
you  aay,  after  reaharpentng,  replace  tbe  glaia.  and 
tarn  down  the  edge  with  a  bumigher  In  tbe  hand, 
if  yon  have  a  good  lathe,  with  appliEincea  to  hold 
the  lot,  it  renden  the  burnishing  in  tor  ea.«ier.  To  &l 
lansu  va  the  cells,  haviuE  cut  up  tbe  thread,  tarn 
oat  tbe  cell  to  the  ilie.  It  aliould  not  be  too 
tight,  remember.  Also,  that  tbe  lena  beda  at  tbe 
bottom  ot  the  oell,  not  jama  on  the  aidea.  When 
thia  ia  oaretully  done,  turn  down  the  adge  of  the 
oell  on  the  outaide  to  a  mere  knife-edge.  Place 
the  lena  in  the  cell,  and  with  a  finger  of  one  hand 
lightly  hold  it  in  the  cell,  wbilat  with  the  other  von 
apply  a  small  chiael-sbaped  bumishac  to  the  thin 
bezel,  which  will,  if  ot,  the  right  height  aud  thia- 
neai,  quickly  turn  down  neatly  over  the  glaag.  It 
is  a  matter  requiring  both  accuracy  of  woikman- 
Bhip  and  eipertneu.  But  with  a  little  practice 
^ould  auooeed.     I  baTo  myself  mods  the  calls 


Inoiio  acid  ^iqoid).  Yon  mlg^t  d 
,cid  from  giaaeirorke,  if  any  in  j 
LOod;  you  wvll  require  a  little  gul 
ir  vessel  to  put  the  acid  in,  aleo  a 
lercbo  wherewith  to  apply  the  an 
Sum  a  piece  of  glass  with  candle,  ii 
hat  your  mirror  waa  burnt,  andtrr 
<n  that  flrat.  Whatever  you  d^ 
luoricacid  on  your  lingera,  and  if 
stick  them  in  tbe  school  offj^  a  hoppib 
"  igOTB— the  mouth.— CHUtlSTIiSi. 
[45462.]- Stiff  Lathe.— Most  lil 
getting  in  and  the  oil  gumming  it 
tbe  lathe  ruaning  stiff.  ILemedf 
clean  tbe  jaornalsaad  beiiinga  wi 
then  agoiu  clean  out  and  thorc 
lod  lubricant,  Bnch  as  almond-' 
a  is  all  right  and  perfect,  it  aboa 
before.    A  fly  wheel  would  m 


!B  of  VI 


ro-objoc 


ealarEing  lena,  aud    filled  them  in,  and 
have  not  tound  any  difliculty,  ao  long  at  the  work 

c-11  and  beiel.  Auvthing  I  cau  do  to  put  you 
the  way,  I  shall  at  all  timea  ba  gileuiid  to  do. - 
StWUOUT. 

[4i>44G,{  —  Mloroaoape  Hag^c  -Laatsrn.— I 
do  uot  kuow  what  the  power  of  Mr.  Lancaster' 
uew  tamp  is.  But  uo  doubt  an  a  aaitable  acreei 
^umightabow  obji 


orcudboard,  or  aven  a  sheet  of  tishue-papor,  i 
reoemmended  by  Mr.  Chadwick,  atretched  on 
child's  hoop.  I  don't  know  if  the  new  lamp  tl 
(Cenllemanl  named  hoe  brought  out  ia  better  than 
the  Newton  Triplex.  Sut  that  would  show  fairly 
well  on  a  24in.  diac.  Much  alio  depends  an  the 
powers.  I  am  aasuming  the  use  of  tdirly  high 
oneiaod  ordinary  micro,  slides.    Happy  te  be  (  ' 

[45410.]— ArUfloUl  Light— What  voa  wai 


burner,  and  the  makers  say  it  ia  equal  to  1,250 
itaidard  candles.  It  is  placed  in  a  domed  Uutem 
or  case  Uaed  with  glass  mirrors,  whilst  betweet 
the  light  and  tbe  sitter  is  a  blue  glass  abutter.  A 
friend  of  mine  penooally  inspected  the  arrange- 
ment, and  I  designed  a  niodiScation  of  it  for  bin 
to  make  it  further  automatic.  Tbia  is  the  class  oi 
thing  I  should  advise  you  to  moke,  aa  by  its  use 

negatirea  on  dry  plates  con  be  taken  in  as  litt' 

eight  seconda'  eipoaura,  that  being  with  ^« 
plates.  If  thia  will  auit  you  I  shall  (eel  plei 
>■  giving  aoy  furthei  particulara;  and  I  may  add 
that  there  is  notbingyou  cannot  construct  ycureelf 
Bicept  the  homer.  1  do  not  know  if  this  apparatus 
is  yet  known,  exoept  to  a  few,  but  it  certainty 
deaervea  to  be,  as  it  enables  a  photo  to  ho  tolcoi 
with  rapidity  and  without  daylight.— SLTUQUr, 

[45451.1  —  Oaoutohos 
tnbing  two  or  three  coata 
4,8. 

[4515t.]-Mo(lal  Steamboat.— Retfic  to  page 
286,  Ko.  818.  Vol.  XXXII.,  where  yoa  will  find 
illoitratioQ  and  description  of  a  boiler  to  tuit  you. 
eieept  that  it  woald  be  too  large  for  your  boat: 
let  it  be  Sin.  louf;  inatead  of  12iq,,  and  the  otboi 
dim°BsioDa  may  be  retained  with  advantage- as 
plenty  of  ateam  ia  a  fault  on  the  right  side.  For  t 
suitibls  lamp  see  page  4.5G,  Xo.  S<o.  same  Vol 
Auytbingelse  you  detirc  to  know  I  will  tvith  plea- 
iTire  tell  yon.- StrsuGGT. 

|_454.56.]— Condeneer.— No  donbt,  from  stand. 
ing,  the  air-pump  bos  got  rusty  ;  as  soon  aa  yoi 
itartad  again  tbe  rust  cut  through  the  picking  of 

ro,  it  yoa  took  the  backet 
'uuld,  no  doubt,  get  oa 
In  tbe  mean  time,  re- 
anc«  the  injection  water  a  little,  until  the  vacaum 
alias  on  the  gauge.  Yoa  may  do  aometbing  in  thia 
way.  perhaps:  very  likely  you  will  fijd  that  you 
bavBloomach.  Another  thing  is  that  the  stand- 
ing of  the  engine  may  have  damaged  the  face  ot 
tbe  slide- valve,  ao  that  steam  leaks  paat  that  also. 


the  bucket,  a 

woiking  a  week  or  t 

out  and  repacked  it,  you   wuu 

:. aa  before.     In 


[4545S.1— Pnmiia.- If  tbe  knock  ia  not  on  the 
bearinga  or  gean,  I  can  tell  you  where  it  ia  almost 
certaiatobe— thatis,  intbe  air-veaeel.  From  the 
abaurption  of  aii  by  the  water,  the  air  in  Ibe  veaial 
haa,nodoubt,  diaappeored,  and  hence  you  get  tbe 
abock  from  tha  eatiie  column.  I  think  you  will 
find  thia  the  moat  likely  caiua  by  far.— Sunliobt. 


of    ( 


ing  Sa  gall 


laleia  after  acti 


,uf  course,  B  grooved  diiving-a 
■SXJULiaaT. 

[45463.]  -  Electplo  Light. -If  y 
electric  liiiht  for  six  hounatonefim 
battery,  15  to  24  cells,  with  carbon 
high.     Do  not  try  Faure'a  b»tt«y 

, -lacbine:  you  could  not  ch. 

I  would  re{iuire  an  engine, 
!0  battery  is  an  extravagant  wi 

'--    io  battery,  bat  when 

^  trimeota  of  tea  minat 
less,  it  cau  Irs  usod  with  great  ad' 
oould  get  a  fair  light  wiib  30  sqnai 
toil,  and  four  celb  Sin.  Buaseci  w 
in  about  two  boiirB  to  work  five  < 
only.— J.  SoTCLUTE. 

[4546S.] -Boiler  Proaanre.- 1  si 
to  Bay  duSuilely,  ualeia  afte 
But  if  the  work  be  good,  you 
601b.  ateam -preaauia  with  safety,  d 
I  say  "it  tha  work  be  good."  It  n 
rivets  are  too  tar  apart,  sad  bndl 
among  other  pointa.  Also,  you  aiv 
braiod  in,  not  riveted.  This  is  cert 
of  weakness,  therefore  do  not  mu 
highest  pressure  I  name.  A  gooc 
■iie  yoa  quote  abculd  stand  at  Itai 
preaaore. — Susucar. 

USEFTTL   AND   SCIEKXIF 

Electrical  Uathods  of  Search 
thoBody.- Professor  Bell  lately 
tbe  Paris  Academy  the  modifiraiia 

tbe  position  of  a  projectile  in  tbe  boi 
consiita  essentially  of  two  Sat  coils 
that  the  edge  of  tr-  * " 


of    the    ( 
a  a  wooden  case,  at 


s  the    I 


circuit.     Frofessi 


',  has  also  been  dt 
suggested  apparetitly  b; 
e.^tnc  aonndaor  probes, 
used,  and   the  ball 


irgeoi 


.holdst 


;  the  0 


le  bis  kuife  t 


being  connected  with  a  m 
akin.  When  the  needle- point  toach 
electric  couple  is  formed,  audthecui 
'  the  telephjue.  The  snrg 
I — :.t^  cauMeact-,  guided 
ne  may  maiiB  BcYBral  inaettioos  ot 
necessary,  without  danger,  and  any  f. 
viated  by  etheiisation.  ThissimiJefl 
should  prove  useful  on  the  field  of  M 
with  success  with  a  lead  ball  iDtrodnc 
otbeef.  Contact  ot  the 'needle  will 
eiTect,  but  a  very  distinct  soDid  ti 
time  the  ball  wiu  reached.  A  ivoMl 
in  inserting  a  vibrator  in  the  cliciut , 
musical  notein  the  telephone  at  en 
ball  and  needle.  Again,  it  Ihaarc 
battery,  the  telephone  aoonda  nuy 
several  persons  at  once.  A  aoBLdiib 
leedle  enter)  tin  »l 


oching  I 


e  ball,  i 


lessened  reiiatance.     A  goIvaoDmeWi 
in  place  of  the  telephone. 

Writing  on  Kotala.-Take  la» 
nitric  acid  and  one  ounca  miiriitii 
and  shake  well  together,  and  lljB  il  i 
nse.  Cover  the  place  yon  -wut  to 
melted  beeswax  :  when  cold  wiila  JW 
plainly  In  tbe  wax  clear  to  th*  nw  ■ 
matrument.  Then  apply  the  no*  • 
teatbcr,  caietully  fillmg  esiA  M* 
main  from  one  to  ten  horn",  ■"■* 
appearance  desired;    then  nJi  V* 


SNGIIBH  UOHANIO  AND  WOBLD  OV  BQUNOIs  Ho.  ns. 


IWEBED    QUERIES. 


rcp'.nlid /our  irnlU  nfirncanli. 
niiiii.TH.n  hu  Kplicd  to  41113 


Iial  UnJel,  191. 
lew  UtiQ.  1S.^. 


QUEBIES. 


ll"s-Eyo  Lantern.  —  Ht  luill'*-*)!! 
voen  tiiRitKl  lowardi  n  nUte  wnU,  sn 
meciflJic  lump  In  on  inT^rted  poidlloii. 

cir'way''to  make  it  do  »!  Th«eB«[- 
i,r  lens  ia  a  9 -Jem,,  the  ndiiu  of 
■  ISin.,  aad  tba  dliUan  Jin.  DUtuice 
flume  lo  pinna  aide  dI  Inn,  S»-lBln.— 

?-Oak.— Whieh  ia  the  bert  mcUnd  of 

Uinre ini^crail'™:Si  ™°f  ""aioald  Itba 
.  or  cut  up  ttisL '.  II  tbe  Utter,  in  irhi 
low  Ldq?  nill  it  uke  to  dry  BatfLjiaatlT  U 

-A  h.W. 

idel    Paddle    Steamer. -Will    anv 

ip  sa.  fiw,  laDH  I— W,  J.  D. 

nadlaa    BallwaTS.—  Conid   hot  i 

^uia  %[(!  be  •!  ubuiQC  uf  a  liliiatiua  (ill 
I  ibc  rictjry  ^md  oo  the  rosd  I  Ad  ear 
lUbleObJeot-OlaueB— To"OiiDH 


aiciufi  tbe  principle,  btcauu  thu  fomu  fcij 
1 10  •ni.eiy  in  tbe  rccommcDdatiutu  giien 
re,  hating  now  re«ii  ciLch  otho™'  tenuikl, 
nen  wuuia  kindlr  ttU  me  which  a  ntHj 


oalr-luthii  ftom  Ih 
Ins.— 1«  there  on;  nlinMo  itork  pub 
mini-  t«™-Cqtl» !— M. 

iralnKFaae-Platefordln.Iiathe.- 

L  [Siu.  'il  the  ceDtK ;  but,  when  I  biloK  the 
ihi-  uUiF£  purtBi  It  knichfl  the  edtfe  Dff ''" 

fle -Barrel!.— Will    ■nrae    compet 


ri'iii'li-lDMUa^,  with  lup  uaiiDii  I'lOkiBg'. 
ton,  ^c.,he  ilmi,!;  CLauRh  foe  the  liUe 
■  tie  ti'giiLittim  birttiilL-i',  und  9l|{hb:d  lu 
AUt2iBTnil4  ETC  buJyflaiHhiduulUgbl. 
L  flight  HUvCvherc  the  slurp  rgroa  vonU 


c  Aold  luicl  Alum  to  Impoit  8. 
r.  •  TiiSMhoiPpnmcr.nli  hn.  bom  gains 
lappiuredieccnllyTnlU'  "  li.  U.."  buti 

(ti>v-  Uie  pr..inl«il  reanll,  nlllinugh  1  h»Tl- 


-UooD,1SapoflD"CaleBtlaIObJeotB." 

F.B.A.^.''  kiodlf  iutrDcC  ni  uu-tenn  hnir 
._,.  -*  ^^1^  ^      H  u  to  4bnwthepo«d(lDa  of  tbe 


_,  .__ LptotatniiTe  work    on    flnceB,  efih 

poHerr,    gUsuoiklng',    or    motAllutgica]  pructu 

[46tS3.1— IdUitom  OptloB.— To  "  Sdiuoh^ 
Mk,  LuaADTiL-Iluiveafiesrh  LuciDambiv,  S 
oil,  (in.  double  condonMr,,  Bad  dooble  ubn 
poittait  leoa.    I  waut  to  baow  the  heHtmetkodi 

■  '     Should  Ihu  (toot  leuKi  be  lemoved  1 

er  rtmpla  opao«l  p.pMimniU  ftn.Irt  1« 
L  A  UDtATD,  Thiota  il  in 
Bciopiojul    I  tnppo«  the  bii 
ptism  is  the  but  Coi  am&tenn  a 
YuBmnn. 
I1B1S4. 1— Speculum    QriiidlDr,    l>r.  .  Blaok- 


Ob- 

ll»  (ttve 
m  pbotoenphing  microuopio  objects  r    1 

ipe  •nd  cjmeri.    Any  informal  ion  would 

be grmti^f ully reeslved, — S.  l^AVEifas. 

[iftiei. I—Beat Ing-Power  of  Sjraamo.  —Will 
ma  weight  of  >  djnanio-niiichine  woald 

log.  in  «  brdlt»nt  white  host  in  tie     . 

•C'Mjduy  batteriet  would  do  tJie  >«de  1  And,  wba 
auidbe  theuotuol  hurH-pawer  of  eogice  roqnir^  !- 

[«iKl.]— Pasible   nux»»-wm  My  rMdw  o 

ledoublB  ^cue  of  ■lumim  ■ndprataiide  ft  iron 


.I-Sp. 

MaoGl 


In.  I-J.  C.  L. 
[tHSg.]— Si>ag«     Tarana     Putty  -  powdsr.— 

oioh   n.nnni    u»        e    .m."    in      ■on.        o    o     ^^^t 


fiabilance  (or  Ibe  p 


'HMSe.l— To    Mr, 


;    gutra-ppTchA  in  plAOe  o 
I  UMd  (oi  the  poipuK  t  -  J 

H.    Allen.  —  My     »inMr 


aliaoUbaa 

the  (oUowing  in 
dear  u  poolbl 
•uohunae"  or 

ThiinluUoDlildil 
-    |d  hjrrMit 

«S°P»li. 


'mu^Tn^! 
tiy°Dhiiged  to  Mr.  i 


thm 


the  utaJf  b  ■  of  tliii  compound  brewing  sagar.  ae  I  _  . . 
no  iafoim&tioo  heanngon  ita  application  to  tbupntpoael 
-  '  Uo>t«mltagteat  (avow  i(  Mi.  Allen  will  kindlr 
detail)  of  how  to  work,  and  oalculitionB  nereiM— 
BKtliopoliuimeteTnamed.    It  i*  one  of  the  onlini 


to  BK  Uie  poluimeter  n 
MlnsliBriii^'s  CODitrui 
altampl)  En   Tork    it, 


bat    hare   failed.  - 


I4IHS7,]  —  BlsQtro  -  motor     for     Serolvluii 
Vacuum  Tubsa.— I  am  deaiiooi  of  nakiDg  a  email 


wtuated 

cul-oir  walking  wktb  a  link  nod  alldioK  block  luiacd  by . 
■crew  at  (he  >ame  end  □buiino')  by  tbii  mcthuinibyi 
right  and  left  hand  uicw.—W.snrui.. 
14HStl.]— Turnioc    Qiaalte    Eollere.— 1  h«T 

redoiDgfahou't'lft,  diam^r'    CauM  tru  teU  me  whd 
toul  [i  UBCd  bnidei  Ihe  diamond  '.    I  nite  hcaid  there  i 

■talf-  dHcriptlr>n  of  make  and  d  piil^tcd.    1  liaTe  a  guoi 
Ki  f  -  acting  1  .the.  — PuT.a. 

[uisn.j— a.  and  S.'W.Bailwaj'EiiBlaea— 'Will 
any  lendof  _Dblir-  -^  '■    -■-  - -     "'   —  ■'  ■  -—'■■- 


ffmvralaipectDotuiilik'*  " 
K,  W.B.I. DDlyXdoD'tliiii 
deaeriptiou  of  onginea  uved 
ai.    Aboallhat  linw  the  ] 


duncuvliiu.  of  g  .  _       . 

tbii  line  prior  id  Introduction  i 

heels  uo  about  eft.  eiu.,  an 

lAdy  o(  Lake  "  dsn  |L.  aii 

oa  this  lallnr  abuDb  Igao '( 


[454fd.]-Blllcato    Solution - 
iniinet.  that  will  adhere  to  iru:>  and  ^ 


igtiT^it 


ItToc  drawr,  but  there  i«  a  diaphrB^m  fiin.  from 
objeet-glaM,  whiidi  witi  prereot  lulw  gelling  in  fall 
length-  Would  it  he  injoijona  to  the  InaQiunent  to  lake 
It  oat  1  The  □biKt-«'laH  ii  aehmmitio.  Al«o,  bow  Co 
b'acken  inaide  of  tube  I— Tu-UOoM. 
[««j.l  -  FlzlDK  Buralalied  Bandi  on 
loture-FramfB. -Will  •■  Jack  of  All  Trade*,"  or 


t4Me4.l-BlC7ole  Crank  .- 

ey  from  the  cniak  of  a  bicycle  T 
1  ennk  agaip,  is  the  key  diivi 


yaplcgiee  10  the  original  querSt)  to  » 


I4G4B5.]— Coll  Co  give  a  Quartei^Iuoli  Spark. 
— T.iMa.  ljiie«9Tba.— IhaTenad  vourionl.  tu  "Obk 

^nlin,atil,aoa,l>ein»  about  "to  . 

wire  i*  piimary  end  t    How  am  I 

fitting  up,  1  ehonld   be   Fcry  gmtefni   (or  any  hlnti 
^ou  oould  give  me  ms    to    method    of  vindtn^  and 

Should  be  Tcry  gnitv(ul  if  you  ooald  gire  me  a  Ugui*.  M 


1  cemnit  to  (aitea  ■ 


i3t'^t™"i 


red  olmethilated  sph-ila, 
td  water.    Alao,  a  jt^pan 

■ould  be  sc 

S"e     Wi_._,._... 


le  things  (emell.  at  least 


iir«*3Se 


parenoy  of  roen.— J.  W.  L. 

[tEl9S,)-Dew-aap.-UI  I  Hnd.  aotwjihilaadling mf 
don-cap  o(  about  lit.  long  fur  a  Bin.  object  glaia,  that 
when  1  am  studying  ohjecta  at  a  Iiii  h  elcTallon  dew  U 
deposit^.  Can  "F.h.AS..*'  ot  some  oth^  a(  toux 
experienced  leleaoopiau,  give  me  a  hint  I  <t)  b«ir 
baring  departed,  the  ttltecope  being  in  a  Berthoo  ob- 
icmtorj',  how  best  to  get  rid  a(  it  1  To  wipe  It  In  tliB 
ubHCTatury  and  tban  put  cap  on.  or  take  object-glaai  out 

[411199.  J -Berthon  Obaervatory.— My  ahHrratorf 

invoC  Heather  la  damp,  coifbequcatly  braoawork  tamiahea 
very  much.  erepieccH  get  mi'Iy,  Ac,  (Ij  How  beat  to  keep 
obH^^rvalory  dry  1  (lillow  toieetore  brilliancy  odacqMar 
>ja  braaewurk  '.  -Eliiiab. 

14U0O,;— Beflectinr  Teleacopa.—To  Ua.  W,  J. 
ljA.ictiiTaK-,^1  ani  Uuoking  at  maliiiig  a  rvOecFor  dlu. 
diameter  and  Sft  local  ltn|fih,  on  the  Newtonian  princi- 
ple. CanluaeameUlipL-cuLumin  lieu  0(  gtaaa!  AS 
glaia  1  am  almost  afraid  lo  attempt  at  fl»I.butamu 
adept  In  raetal-worklng.      I(  a  metal  ipoLiilain  «1U 

itmynetf.   ia  it  cheaper 
m  luadly  state  probabi* 

ceired  bf — aMasise  Fittih. 
(4UiOl.V-Staiid  for  Sextant. -Will  one  of  renl 

cal  to  the  horliinlal  I  In  muaanrine 
angle  BAC,  which  pnition  of  the  at. 
placed  ejLucUy  oiet  thopoiut  A. -Aiiioai 
[4M0S.J— OeuBva  'Watch, -Will  ' 
Biao  "giVe  hutmctionahiiw  tu  put  ant 
to  lindins  square  □(  Genera  watih, 
uiiingontthe  teeth  of  the  prtseat  or 

l-l-Prlntin 
,^i~  ..owBr— "  •"- 

oue  aido  M 
delivered  b< 


r  byH 


thin  ia  niUr  neceiaaiT. 

'■--  iweenin.l*. 

d,  il  so,  what 

will  oblige— 


cur  more  ecponau  thin  i<  r 
CTK  u  any  differenn-  really 

la  it  t    An  aoawer  from  practical  expEilei 
I'owil. 

[4SS04.]— ZIoctrodsa -Can  any   rw 
bow  U.uJoin'a  oatbi-i.  glcclrid.'n  aie  i 

{4aaDa.j— Watch  Jewala,  Sse.—'Viii 
kind  euoujb  Cu   oxplaio  to  a  brgiunci 

I4SMS.]— American    ClockB,  -^ 


[jsw:.]— ClenninK  ofT  ITBBleBB  Nesatlvea  -- 

miviog  thu  glaas  and  lecovfriug  Ihe  allver!-C,  W.LVii- 


mraiSBB  WKjHAmo  ahd  "Wobld  or  eaaiKmi  Nb.  sra 


Pic.  9.  IWI. 


InC  fnnn  diib-spoU  or  grnw,  wiUiont  irMhinff  the  g»r- 

l4SS0».]—VaMagWooA  Firsproof.— I  hmc  Iw 

tola  tluit  a  ctTtuiii  mixture  I'm  b«  nuule.  vhiata,  i(  put  ou 
vond  likg  paint,  rfmlcis   tin.-  wood  nimih  mgn:  proof 

mulBl-Fiiii'itoor. 
rueiOJ  -  XavnatO  -  ElaatHo^     HaoblnM.— 

Wiiuld  Ki.  Ijui<a>.tti:.  or  one    of  tne  ™.iler.  of  tha 

i-tDlPlI  incho«tol1xi..li.ltoouu' 

;%-t]i  of  the  ouinul 


"KM.,"  bam  kind.    _. 

of  Ihew  nwchinH  to  iodiciita  tLi 
that  «ponuDij<bkingf'<J.  £.  1 

[USlIO-OeUtln*  FUm«— Am   thwf  Ihh   ntii- 
furWiT  or  na»  illUi'iilt  in  isnrUnr  tliiui  ilrr  pLatM  I    Uu 

'..... ''diirk -nap. !    iMid.. 

Riniwi  «t  tbc  .nuiil 

..  m" awu^'-Kh.^^ 

itiim  in  Uor^'x  ptpirrt-U.  U, 

LS.)-Turp«ntlne-— lUvIng- »  qnuilitj  of  rwn- 

■    "■-•   ■  -  ■  '-  '  ■  latnst;  ndul«[»t«d  with 

.„, , ^,d  ft  Mr,  Allen,  or  ioniu 

uthvi  kluil  toulix.  wilL  iiifunu  luc  or  the  beat  >|iiuntitatii'« 
melliud  of  toting  Iliom!    What  i*  llic  m.Ri-pniiiud  l^>p- 


.        .       Hi  Wiuitf, 

unutitu*  of  drj'  p1nt-a 
tnns  lit  ni»  dlnxul  *■' 
1  nad  K  fuU  4<.wsii 


U(l  oib< 


(ml  nadm.  in 
on  main  that 


Will  Mr.  Allen,  i 


t   h«  oj 


I  ban  trii' 
1  kind  ut 


The 


liaipuaa  for  wideh  I  iniDt  it  la  tu  put 
IJtboffnqihia  wotk,— Joa. 

t4iU4.]-Pa>war  of  Fiald-OUu  -I  •houl.I  be 
glad  to  knnir  wheihar  new  nii-gUHM,  with  hnger  focun 
thlUIlhapR■(l)tttUwl«^  would  luiatw  Uw  poser  uid 
rang*  of  a  19  Ima  Unooulor.  iin.  iibJM(-ali««.  power  4 
or  a  dlmiut'i*.  Sin.  high  whm  luvrnma.  and  will  draw 


.  what  ntent  !-A.  ]lAi<Ti.>:rT. 

HWiB  1-Coimoo ting  Bod. -Could  at 


1  bulla  and  equallr  hiird  T    I 


3  ballH,   about  IhH 


nade  of  paper,    Tbia  i 


Bnd  that  the  length 
iglue  u  the  pcrpen- 
□  lthcfl;whKl  aliKt 
Jh>  tabJo  of  panlltl 
hi'  reutre  of  cmik- 
triHl  Kino  deaaibed 
-rod  end,  Kow  mr 
0[  the  crank  ahafc 
rv  of  itudftion  In  the 


dimlivdl 
Ithati 

'thebn 

ahaold  b«  quite  filunib  with  thi 
branwheaatnud  mitie,  andtl 
ing  lod  Aould  bo  Uken  U-Iwcen  Iha 
gtujHW  in  the  beam,  and  the  ii-ntrt  of 
at  lb*  unie  kral  at  the  centre  ol  i-rank  ah 
eentn* in baam, criok,  enokahafc and 
wwdd  be  BD  a  lerd  At  one  iind  ibii  HUiio  tic 
■  ■■!. 

I    Threaliar.— To  '■ 


S'tched  out  with  thL'  atraw.  and  acactvred  about  In  bH 
iKtiuna,     Thf  a  r~w  then  K-iuirea  to  lie  IborougUf 

of  ridJlH.  imd  aficiwanla  thiuuph  lb*  fin.  What  1  ani 
jtiming  at  u  a  kind  of  altHi'liiornt  tu  Ihc  Uueahrr  into 
which  oil  tlw  Iti^n  luul  chalf  idiall  pav  with  tlo?  alraw, 
andlbMeb*wuinow«l.dic«Bd,BOddclivertda.pi«Hii;lT. 
The  ■tUADUDt.  diiT»  by  belt  ur  genilng  Iroiu  Ihi' 
frratntririWiiuMitiiuli*  aUikk'-r  ,ie^ulvinir 


PBOBLtSU  DCCXXI.-Bf  O,  Cnocnoi, 


wUcbiawhatlriHuldbeaCHAITobUgidlor.  InuTilute 
that  oulr  alMUt  tlw  fuunh  uf  a  Owal  la  ftd  at  a  tline.  and 
Ibat  tbeatfBW  {uail  i- eoinpunilv<>iy ahott.  Adiaw>n< 
woald  be  ptited,  uu  1  ani  nui  a  mnliaBic.  Ihougb  a  preuy 
fair  ciup«nt«r1-  Stbailiv4V- 

[MlklT,]— Brash  Dynamo  Bleotiic  Uachlna  — 
ftdlnofU.  >'.<,'..  L'laphun"  ip  VSt.  replf  46191),  (nn 
a  dcaatpUea  of  bin  Iti  tub  dynamo  Ibiougbyuurcuhiuini: 
BalaBaucii  WoulLtbeintciaUngiuu  Duuibervl  four 
readeit.  1  baTc  heard  »cTvnl  old  aubp  -ribrra  »pcak  of  it, 
A  good  plaindciciipliunof  aswU  Dai'hine.  wi'.h  dilfei- 
enca  betwwn  pluunfr  ATdd  liphtng.  alao  different  lump*. 
■■" '—     IT  what  hatterr  i>  ti«rt  nuted  lor  eleetrli 

IT   United), 


ffl■IigfatiM  lasp.  aa  I  haye  uoe  with  aine 
,  mad* br the  £l(Ctllt: Uaaligtat Cbrnpaa; 
and  it  failKl  the  Bnt  week,  1  uin  not  able  i 
boIdI^b  lain,  bat  it  la  vmt  weak,  and  hai 


ameli.  I  aboiild  like  to  make  a  new 
wlU  UndlTtdl  mr  which  I*  ihabe>t 
it  a  tiToar  !-A  Tbbkc  Vi:ABa>  Man 
[4U1S,]— AstronoDitOtL— CViul -. 

tlgDaforBodlnethc  N'rl>utain<lr,on1    I  URdt»l 

Kebula  in  Orion  ia  ,irtiiiud  Iho  alaiii;  but  mrni 
not  ftJTC  th«  iitar  i,    I  thould  like  to  know  bow 
Banc  of  the  mure  nnupirnuu.!  nebnlio  and  double  atan 
which  can  be  diiidnl  by  a  £]in.  tclfKOpf ' 
uteDK**  of  ^lurn  I*  w-n  wiOi  nuh  aaii 


K.'" 


ItHIAI-Obeat  P»lii,-T.i  Pa.   liDiirai.*,- 

a    (unniiiht   (ku     a    turn    Hunl   me  uudtr  the  left 
breut  litld  iiliii-at  pcrpandic^lurlr  under  tbc  an 


.  .hair. 


uwvla  not  rt-iuir  Evvaiar.  nem  loqorurni 
itUK.andluiiuunclhtlivtlerf.iri:.-A  IV, 
'— Bas  Pttlp  SbUb.— Cin  Mr,  Laneaiter.  i 


White  to  plar  and  m 


BoLunira  to  'IT. 


-,  L„W.  J.  Jubb.J 


'.P, -Attended  to 


.,  L..  W,  J.,liibli.J,  W.i 


— Oor  problem  U«t  wwk 
m  ju'knowU-J/i^  fioni  thr 
:t4and  the, Black  Ku 
Mr.  nercii'a  problem, 
jtlem  ia  tinpoafible. 


riinrk  i-hou: 
itgfal  cm  Q  It  il  arc  ni 


AH8VEB8  TO  COSSXBFOnSRS. 


.  Attention  ta  MpBdaUr  dnwA «o Mat  Xk.*.  & 
naoB  darotcd  to  lettuwp  qui!rieh  and  npU—  la  Hn^r^ 
thataneralgood,  BsditltBOtfabto  ooanpjttvttbn 


e  folloainfl  ai«  the  iniEzB 
u  M'tflneadaT  cfaning,  ] 


-A  Fellow  Worlcnu 


XL.— J.  Hale,— Mar, — Taun«  IM- 
nwr.-CenUur,— <J,  J.— Q.  Hoaband  — Libor  Oaw 
Vindt,— Amanca,— Elactnc.-T. ».  A—d.  h.  SbM- 
Clank  I'm.— A.  Smith.-d.  F,  F.~X.  Batlmr,  Baw.-l 
I.oier  of  Seienca.— H.  M,  (tarrard.— Waliinftoi- 
It.  £.  C.  -E.  F.-R.  T.  Lowia.- EnauicBT.— WaikH 
Vorenan,— Mlllwiubt,-Bjiiwrjh,— IiDa  Hmbb.^ 
U,  King.— Flunl  Alnonl.— A.  H.—C.  Binhall.— AI. 
Binni-..-IteT.  T,  FloTd.— X(w  tJ(ib(etibcr.-'«coifs,- 
,T.D,.-Oidciic  ViUI.-W.  VatAn.~J.  HuntUy.-i. 
'Wuutd.tw  rip^.— B.  R.,  tjhetta^d.— l{eanna,-JUte. 
-J.^r.  C.-II.  E,— B.  reoitm.— Oaklasd.-a  ■- 
Boiiutn,— ''        ~" 


71ie  arr4n)iemeat  ax  depleted  i«  a  i-err  inaanitaiT  em 

"'  "      '""'T  ozdinaiT  tiomaa^a  anklFr,  or  war  an 

.    We  do  not  wnderBtuid  how  ttepi 


-W.  M.     ,     . 

old  tTpe-meial 

that  it  ia  melted. 
And  all  you  lequi 


e'J— ConaT.     (TonwB 

.    *err  b«k  TohiMr.   Ba 

imber,  for  ina^Kujn,}  —Ax  Ou 

. ,rbe  dandrlloB  ia  a  paoBidi 

. — nly  culiirated  br  traiupkattar  tk 

nhitatoekK  or  by  aowinir  (be  a?eda  iniipriar,  TbeiBct, 
pnibibl  J  dge*  nut  reach  uainritT  until  it  ia  thmff 
old.  Itia  extremalT  donbtful  whethor  anroaaiA 
the  ap4ia  of  the  eommon  tuIcCt,  bni  a  Uiser-lenrf 
Boit  lued  for aaladiig ia  kept  in  atock  bruBTtTaad* 
mindpal  Beedamen.;— u.  Kbillt,     (Tha  fo^if 

pleMpiin  ia  to  poM  merci_, , 

place  chs  glaB  arm  tfaw  br  a  BtdewayB  moci  n.  as  M  B 

bnnjf  Ihe  f  ,e>h  anrfan  in  contact  with  (be  giaK  wW 
mukt  bv  perfectly  clean, i—laox.  (Purdr  a^nmniil 
<tii«tioa.  ol  intereit  Quly  to  ttaa  qiinarhaiii  1.  ITHM 
til4-  ia  applied  to  all  minerala  eon^iatmg  amirtiBliT*' 

tbiaconniry  iaaiviUaceouBQartunateof  imcL)— Airti. 
ik  ol  the  lequind  (dour.  TWialw^l 
ire  galla  and  Bulphat<>  of  inB.  Sw  mmm 
kTolanXB.     I.  AddafnrdnaaD<Ba« 


tHdpeitn  back 

dy*  or  mftaUio  poodri 


Bftallio  powder  1     II  tne  lattn.  ihcr  an  ibp 

and  tba  bconrepowdf-r  dnated  OBI.    iTttoftp 

..-.  -  ia  probably  aniline  brawn.'— O.  K,  X.    [»■ 

rudylhc  (titfeiMue  between  Ibe  gJTn  dgan  BBd  V.| 
-rAiirAi'Lta.    (Vuu>>hi>uIdiiaewbiaiBcalltd''djalli 


called  *'tupaalin« 


louuinuldocaaler'a 
litt  WLVk,|~VitP.,u, 

(loppei  in  II  not  fall  oi 


H'l-'a,      iCainp^,  Mt.ijad 

ut4,     -i.  Ko  degmla  rale.   Fv 

»ukl  im-  N'o.  «l  for  the  aesgif 
d.  -H-Miii.-,     iXoatotchae 

-.T.  <;'.  B.  (It  vobU  bekad 
-OL-aKiaa  Pl.it«.  lAwnlT 
phantiamr^^ruh.  Bi«  bnekBaai 

,Kun  panfBB  oa  runad  W 


nh  geatlB 


It  um 

JfSTiffiS! 


ti.  Uucon.    (Scnpa  tk(  ftf> 
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IhanattlT  idMii,  ud  tir  •fois.    An  joa 

nlnnbnlT  If  Mt-JlTTrtHiTHuiafliVTaBhim  Mllcd 


twalTai;  biitpr 
Imfd  I-  ^-  '■ 
Much. 


by  JU.  r.'iilTtrt.  tin:. 


lu  wtih  Eu  pnnnt  it 


oetiul  noliici  but  ptnamatd]-  j 

bvia^  faciiTil  rlj»wlu(iu'««j.  ua      __  _.     

ttxj  b*  ionf.  H  there  f ■  m  ntliiw,  by  mUn;  Id  bttTten 
the  julrta  vith  (uwduat.  BOir  Lr  pnUinr  m  rubber 
vuhra  bRtvtvn  thr  Bo  ir  auJ  tlie>«aHhaDKen.    Etch 

■"  " '  "         "'  ",     (ProBurc  Bdbbitt'i  mttil  or 


tiiehmdof  which  in  wvivuti'd  ,,,  _  „, 
vnklf  ihould  be  proTidttl  lur  thi-'  w*teht. 
iBnuortirK .-...-... v- 


vlittlar.  M  culoond  to 

I  VpKK.    iltir npAidifumbvvhleh 

!t  tM  u  htiiTr  «eJwht  on  thi-  tube, 

'  >j  ^ly  A  woulen  CAP  :  li 

thi'wfl«lit.    in  the  aw 

I.  »  BiMtBilrMli  wni  lUKhedbesuiKo  the 

„ -!■  nnd.j-J.U.M.     iVna  ean  bur Ikwe- 

Hcr'toold  phlDt  til  nibua  thi4M  uf  manr  nlmen.  end 
mt>IIaitiM'>in)h>nrih<>|>^)-ll<iTlk"X.  (Ifothutiina- 
Ul  wlnJiulltK.  mx  pp.  II.  «>,  Vol.  XL;  pp.  li'S.aiil, 
Vol.  Xll.  1  bntjuu  rhoulil  bIwi  conwilt  tp.  £i|,  ai3, 
Tol.xm.  Thereisitsniitdaluf inlUniiilioaalHiut 
wliidiailliinthoRTaluinL'<.l'R.U.  AevT.Temiirninee. 
(Touinuiit*C[nirciheulfii'Ui«inH.'t(wdirr— nobuuk  ; 
— Bmruirr,  (Tit  the  •tTrvt  i-t  llmnrMli ;  U-t  i'drjr 
tat,  than  )Ftub  ont  with  hut  vitor  aii)  aDda.)— B.  A.  I'. 
(0>F  ur  Uiv  vimplnt  ud  hvU  pUa>  1>  to  n»kv  up  n 
nmdle o(  *tni«  or hiT  oi  iibnit  ihe  dlanwivrol  tte 
well,  bat  po  that  it  niU  piii  tn.ly  to  the tvf'nii. 
Altacb  ft  vMrtt  and  a  iiipr,  anl  wmli  it  up  and  down 


wUghaiiiUeKliuoTRiua  hu  bem  added.)— BiMircii. 
(The  bnt  pl:wtrr  td  lMia,nixed  pnfenfalr  iriUi  aJum- 
«Bter.l-Wv.  UuiH.1T.     ,Yuu  will  Bod  Ur.  Uuof) 


TYui'MXi'.Hi^U 


5S^1 

Hot.  Mud  l><c.  3.  tlu^  IktteiDumbiTaiiitiuBiiwBrull 
itpcBt  of  Un' dJKUii>lan.  We  baiE  anMal  elrculun 
of  "DBfiil  prupellvr*,"  Uut  irauntibLe  to  utiliie  llieiB, 
thciMliWF>liiiulilkii.pli:ui[Jlu|iiTi'  ■uiKO'nint  of  mt- 
(■■Bfu]ezperi[uuat>wichUicpMP(illen.|— T.W.  (Have 
JOB  ti»d  oaiuphur  ILuiiQi  iit.  or  u  Hluijon  of  nlphate 
of  oopper.  Any  leqwitHUe  druiwi»t  will  makd  up  a 
■HiUble  loliai.l-A.  K.  U.  (Yuu  cunot  hanlouEed 
•vat  nasT  niltnipa.  liere  h  ■  gocil  reidpa :  Tat* 
nlli,  Sib.  i  In^iiwl.  ntn  nipputu.  utd  Bum-antaie. 
tt^  ea^.  CruiA  all  to  puwdct.  and  boil  in  fi\  |caUub« 
*'~-*^'"-  "  'wipld  of  hour*.  »triiiii.: — -'  i.r...i^  t — 


i?'T.-  - 

br  ainkinir  platca  ia 
oi  buk  »olui.-iM,|-K. 
SM,   and  nteirtd  to 

mandlCei. 

(T^  not  vnie  Ur.  LucaiMrpnrit 

tkJUm  an-  in  hie  oidiuijr  vaj  ol  buaii 

tardlf  apect  hiu  to  uwwer  lu  thi. 

tthoQ  thi  ttiriava  would  br  wlvei 

object  to,  witliimt  beinit  polil  for. 

— E.J.B.WtKK.    11.  Uitaitup,    YuuouinutduiCoi 

» amall acule.  jt.  Wediinul  iiiidmiaDd;  MOuieaan 

MbUdied-, 

Ih  duubileft.  gind  laid.  C 

•naweiall  the  pnipoaca.  a  hbiI  0.  Uuii't  iloie  Tuunrll 
wltli  uodioDn;  eat  piod  whuhMOcu!  fuod.  Uto  tna- 
pantclri  take  luuderats  txvtritv,  (tid  take  up  midic 
bmuciiBt  hobbr  on  ^ich  tu  relion  niDt  aiad  t>i-t*v«a 
tb«  born*  detiitrd  to  wurh— f|atdniiD)t>  bieroKBir,  tlah- 
in^  anjthiuif  rational  and  lumLk*,  and  ynn  will  nut 
«onTTu<>'>t''>l>vut  "dr;uiaiiiKtheblo(id.")— tiasL- 
KAt  r.  Oajkir.  (Wa  thorauirhiv  lurree  with  you-  »i 
eoDpletclrifl4<«dtliatwa  bafr]^  think  iL  iroitli  whU.' 
tojMOTutaniiiLlwiiuiitroTetairbylniienirigTauf  ItWtr.i 
— fcaFLEiu-.  (AqunUonrvrthelaWFunaltoRvthar. 
If  Um  vlob  ot  aiKKiiitioB,  or  whatanr  it  »,  t>xp<>la 
your  friend,  ht  ur.it  b«  titlnht  Ht  to  Hpeii-lhla  moneir. 
cfaailtsga  tli'ii  deiifaioB  in  n  eouit  of  Uw.  acd  pn>- 
bablrnpwC  ii.)~I/.mi  <>r  mr.  iHtK^— W.  II.  1>.  MTi? 
(amut  tpui)  ■nriBunttiucefiaqiU'ilt'anBn.^T  having 
Ktannn  tu  nuinli-Tit  unJatHtiuibi  vt  cnf:in».}— T.  H. 
(Any  r^lnit  iu,-ont  ailveiti-iiiff  in  thMe  euluinD*  will 
oblnin  an  Anxlmi  pulcnt  f<-r  yun,)— LViilifhi 
ILiaviiiH.  '  I'M  tuDiih  to  aiknt  :iny  v  a  tvipunJrut.l— 
A.  fii'OTr.  IVerr  likdr  i  but  If  thii  autfaiH  widrrn  fur 
aor  cniDtoD  ha  mutt  liai  >  evpr  hi  the  naoal  war-)— 
I.yr.ti.  CninnitNtt  itphitunnphfromhlr.II'rai- 
ddHl  Yi'Uvl]Jfinillilii(i|irrrli~i9DriitlB  thlinnmhi'r) 
— Jno.fl.Claaa.  (We  n.iiliffl  i<i  both  yourijnvrinonp. 
Stnadtr  the  finuCuiu  of  "lfi:rciitiDji"i'-A.  Siiitii. 
(Ku)  nnleaatliclnn'viiigniconuiDanunduopertvntigd 


f  nlmhol,  ■■  hiulMen  found  the  cue  Ulalf  with  Hne  ul 


W.  W..  Itowibury.-Dnrolhr.— Dii  — T.   -H-arJ.-Ihe 
ahea*Lyjiimilarr7orade<iuttu]r  ADAwered. 


HOnCI  TO  roiSCSUESB. 
TSSKB  OP  8UBBCKIFTI0V. 


I.ta  iri.iiu!?.'°lii,    MTuj^iI?\lI3i«d. 'ui  ei».'^t»tl1 


IrblijU*  (ulIiiiriMd  w  n«lT< 
r.  <^d.  rtTMrt*«»  KhmiBvt  |» 
ladiii.    411  rubKrirUuu  i^^ 


gr  roH-bn,  lid.  Ounloi 

Kt.    Tfe*  nfolBUva*  or  U« 

Bppa'B  Oooo*.— Ovktefol  and  OemataMaw-— 


■  Bj Vtfcai—n  tWiwtira  si  u 


bffe 


tia£^  ef  MhflTSifCjhn  m  iu^°MirouBo'lii 


OHAXaES  ;0B  AOTXETIallB. 


■rrUbt.    NDfroAtngrf  »-*.•—■ 


BUUIaatetkaln 


HirdUlllIllktworil.. 


V  ItVutekmiUa^StUt  HDI«iir*d~L_.. 

UUpwlBtlw"blftpVD1ir   tela  OftlBBB.*'     A]]  KdTt.»«  ......  .- 

i»t  1H  pnrala  ]  ao  rcdafltfiHI  It  im4»  nnpnlvd  IBiRtlvu , 
■klliktr  viwM  M  (itMtiil  If  *  F.O.O.  EoaM  to  HH.aDdiiiil 
Usp*.    HUbbl  hownn  ipnlnab^ kalhinaT  MiUM><<u> 


ffHk  tti  OH  kylpjioaWMHUii 
■  iini.  >«nu«  i>  Lk*  <olMwlB(  FrMat'i  ■■_■«. 

Hollowmr'o  PlI  S  i»BHi*  the  pmreraf  cipel'lai 


OTJX  EZCHAHGB  coLinnr. 


Bloyole.  NHd.    EnhauKa  anrtblDC  UMful.    New  . 
pcTfVct.— Mhkiir,  CupuU,  nhcDv'd. 
P»TTat  OufSi  new.    WhttoffmcHhar  eKlunge! 

All  Htlii  of  iDatmmgitto  and  ApparDtm  «xcbiingc>l 
•nr  a.nrii.    [>di-l  <ilii>iilkiai4.— III.  Cir^.twii.Hclran' IW* jl, 

Seloptioon.  tort  £«  Bi.,  J'™   'j  ^.f^^ffiliiu' 


"BnKliah  Msolianta"   nt^inTrd   f 

lArs' Aquarium,  I'lite  and  pliite  (flnH,  I'n  nuMro 

a>d ,  VolTcrluwpLdD . 

__KiehHB(tc.--W»nt«1,  :i  .m^ill  uKf  ul  Prlat!n»  Pr«M 

»>VoIi.  of  "EnrUoliMaotaaiilc"  for  igoodj- 
"PbotOKrapblo  ITowa."  No«.  l  tiflM  ;  ■' Photo- 

^^•t  lintle  Hon*  Hana*«,  ailrcr  nonnlfd,  worth 
'uepnaC attr.— a  aiLuaii!|l(sHk  Otnj.tammtt.' 
"Baoyolopmlla"  (BlagUa'i),  14  VuU..  rloth.ei- 

A  rupcHor  ImprOTcd  Poak«t  ICleroioope.  miker 

M^rt^TiMbjM  nod  «=ii«rr,-tti.°u'  Si,  «™iraiiMc. 

Oaa  FIr6».twj notonl'l*  ;njl.!nt',  ijnit* ntw ;  o»ta- 
wirdK.ir.  i;.    «rh.    ifiii  —cWiF  m  Bftr  ■hiuiania 

Howu'i  Traadlo  Bawlnar  Hachina.  excellent 
"Iws  Trots  XCoaanattiran  "  and  other  French 
KiihnDitv.— I  hnve  9  ffood  Bloyoloa.  our  nOin.  and 


Wanted,  a  Prsss  and  Typelo  print  i<in>ilanS  atsbin 
Sarweyai'a  X.«Tnl.  Trlpnd.  u^d  Chain  ;  coat  O  lOi- 
Kuaioal  Box,  larife.  F>»r>  1!  tunfs;  «iit  £lH*i' 
Superior  PlaleirlaaK  Aquarltim.    hohia  a  sal  l<in> 


Palrot  veiy  handiwme  S'nsla  Naedla  TalsBrapta 

■"^^.'""b.'iinEtm'.VrTl.'l.urSrTdie. 

Bteyola.— A  rplendid  Dlnr-plaled  4Hln:  madiioe. 
•IflUra'-.  *lU-llf>.«p  "'  rS'^?"^^l'-^^\;,S^^ 
TK  in  exAugr  rrqur<ted     fur  art  of  Bloyole 


Bleatrlaal  ITlTaai  lilk,  ooUon. 
"Tha    Vlrht-Uvht   Cloak." 
Photoffraphio  Apparatoa.  Cheap  enapMeaeta 
Aatronomleal  Teleaoapaa.-naOompI>iteEina< 

'  l.i>Bd  Ad]iiUiiHIitn(ll<Itallu  TriiuBH,"  iilUi  fSiiia.— 
f.  K.  Fmig  ud  Co.,  Opueuai  ud  IlKlrlcUai.  HnUuBplx. 
Band  Primo.— A  Tutor  tor  aU  Bind  loiliuaanb. 

ProtSawa.H.  Id.rarRTDai.-l^BiniB.Smithfiird- 
HanDonltiiii,  iS;  '  atipi,  wiliuit  oi-P,  tullrnm- 

Lantarn  PhotoffTapha.  1'W*>1.  with  rtadiui, 
■naM.  pUla,  1..  >^Ju»nJ.-4.  Pr«ii...i.  llmllj..lr.rt,  Blr- 

ZAntara   Photorrapba    tat    Hire.      Liit  mil 

Triol'i  Mnt^m.  Actaromatlo  Z>eaaea.  fnllaln. 

OMopleti  UmeltKllt  ^I>P*',**?».vf^i*"i22 
ChromatrOPe,  with  S  d««i»Bianrt  EiJottope,  cim- 

Dd-htnd  1  retiimed  fmm  htce. 


FianOB.iiroon''-bud',  rrtnot'd/raiD  hire.  Eitan- 
Hnnter-a  Piaton  Xdibrl«Bnt,  and  for  'iJ"T 
Sllwer  Orsam  ruhbcA  m.  ■w®-'«i>'«J^'^;g^Sa?*" 
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l*.^^'"'""^" 


nu  like  tha  elxctriclighl, 
SUitlo  SCooUaffa.    No  rnxkara  in  Lomion.  Mids 

V&Klc-I'&iitsrii    SIldsB.    •■autifullf   dni?n*d, 

■tmt,  Brlfliliin.        '       r        '      -  - 

Beuitifiil  Oloth  Draai  for  7>.  M..  or  IJd.  yntd  ; 

■•IiMu-.clmM.urollnOru-Ii.-O.F,  Fhim.  Klrfcs.W.Wikt- 
NfwOlothEndB.iMin.brBiii,.  M.  enrli,  SO  at  ajd, , 

IWun.-C.  y.  FllTX,  KIrljfU.  K.tMUd. 

Mstallic  "E"  Tlolln  Striag-*-  'upcrior  taint  or 
ill.-P.  HorlEoatilBnKtae.TaryBoaii;  hu  VDibed 
"DaitKl  Voader."  a  UArnllnas  Cun  for  Tooth- 


Drawings  Hads. '' 


laaTOBtratlOn  In  i 


ifiH-jile.     Kterj' de- 


SUotrioB^Ka  fern  9..  L'jlane'ie  B«t  tetioi  Si., 
Artiflol«lTBBthbye.;tBtietnieJ  dsntiit  i  «ich»iigB 
Gh.-o.  horiE-ntk'  BoBlaa  and  Bailer  for  siIq. 
VlnerkloBlsal  and  <iaalaglea.l  SpsclmeiiB 

Cryjtalofrraphy.-A  fs«  Bpl^ndid  Bpwim-ns  of 
Hunail  Bkttery,  urw  deii™  ;  viatn  mIIj;  ftrcat 
LeclanchPs  Batcerlaa.      SpHiilides  Is  glan  Olli, 

Good,  pomFtsI-taned'V'lollii.  Bow,  Oaiia  ;  uFiifii:*; 

Sztraordlnary  BarK^in-'^'iaa   'or  debt,  SOO 
•aUiiBiinriu>n,»t£Hiarjri>  aitii.rn^ri\M.afta.u    Ka, 

JiH'kft  ■uAlroMla.T.  '  '■       """  "        °""'" 

Soda-water.  Loion-ide,  ud  (iiiiier  Itc«T  Huililae. 


Bap»ria>liiuslicd  o. 
Oardsa  Saeda.  Biilbn, 


:   homp 


'   Terttoal  Bn- 


«,  ClimMng'P'aiila  for 
Apples  fur  Ohriatmai.— Rib-tnn  F!ppin>,  S'. 
Z/athe.— Brand  nev  Btmch  Lnthc,  .lla.  eentrei,  bf 

3|  Wrsf  TelaaeoDei  tukvork  itaod,  &c.,  £tO  —X.. 
Bnrlnea.  1-h'<nenp<rardii;  Horiiontol,  VertieHl,  £9 
Xiathea.  >4  feet  ■>(  aiiantrr.flStand«Tdi(iron),  3  pair 
PortablB  Batterr.  Indoolion  Coil,  and  Bru* 
Fir  Sale,  a  Wheal,  made  of  ■•yvnl  dozen  electro- 
Traadle,  Fret   Saw,   and   Lithe   combioBd ;  the 

Trunk  Bafflna  Oyllalari.  Frimei,  and  Tro- 
vell-ir.  I  t'lns-Ion.  ilin.  •Irski,  »•.  Hun  pirti ni | time 
bakMn  luvtt,  LAUg^Mranf  lu 

Tranaparant  Prlia  Xalal  Oemaat,  tlielatait 

Vertloal  BoslDa.  3  D^liodtn.  i\  bor»,  good  ™n- 
dlUox,^!'.  H°'»oi.'>l  1  UP.,  not  noUknl,  tt—t.  Au.-i.. 
ireilJnrtea-it"'''-  lADgtlunutli. 

Jludvl  Otun  Water  Oanni,  with  bnui  ihield.  nev 

Oheap  Bnbbar  StamDa— Tom  name  and  oddrm, 
All  kina^  of  -TuTnlaff  and  Fitting'  done  chiup.— 
StoaXa  and  Dlea  fnnBia.  set.  Wrought tron  Welded 
Viol i a  Strin^.-fl limine  Itulian  VEolin  E  atrinirs, 

Becret   Cairaapandenas    Systam.— 'Spe'imi-n 
--F.  Si«iiH»  11.  ifprLniOe.A  puice,  Ijvedt. 
Bin.  Thaodollt*.  with  tripol  and  mihonsT  bsi. 

For  Sale,  a  nnall  Vertloal  Enrtne  and  Boiler, 

Sk?l'o(».r1lfen4  «id"  .i).if'i>1».  i;«,"rf.wllTm."M.ri 
brili    bUM  i  li»<    fn-i-juilie,  roinr.ln*  (Mr.  ae.       Tirt 
BS<nlr.~.If.  UuiriiD,  K,  illcId1f-imil,lj]dllii:m|itis,CkiiI- 

"Ktupratf*  nhaiiiiatry."  T  Vubi.  boond,  33«.— 


PhotographB  f  roi 


«.  Upper  Ptmimsn-nRlMii.  Ksn^ii^li.  bvi 
ElectTomotore  (or  varking  oodeli 


Bleotro  Marneta  and  Ditaie^l'i  Batlflry.  complete, 
A  Lion  Sixpanoe  and  BhllllnV'  and  ■  third  ot  n 
XIqto.  Slldea.  luperiir  maimti,    Bample  nd  liil 


trie    Uaohlnfi.   lb.  Gd.; 


Bobber  Stampi.    M' 
Tao&t  Ontter,  39ft., 


ymrown.    Full  (nitiac 
Tdl  built,  decked,  mihi. 

fpnii  more.— Siti.  i^>,  U,  Unlffnie  iiKct,  Woolirlth. 
HalrBeaewar,  tcenuiui  recipe  tor  atniB.    Scud  i 
fO  lupeiior  Fretwork  Pattema.  all  diffEnnt ;  ful 
lliD.  Pallidird  Staol  Fretwork  Frame.  13  aaire,  B 


Beautiful  Sonogra  ma.  ~1 
Beautiful  Konofframa.— ' 


Treadle  Sewing  U^oltlna.  loekiUteh,  atrnngly 
Iiaunoh  Snirlne  Caettng'B.  a  cimplete  Kt,  vlth 
30ft.  WbBla  Boat,  dbltIi  udv,  n»t  £U,  price  £10. 
New  Bin.  Centre,  Eft.  Oip-Uvl.  Treadle  Sorow- 
New  .'IJin.  hf  tin.  Launch  Engine,  handiom-Iy 
To   Elactrlofana.— r,OW    rarda     IB  by  1   Oiitts- 

Soraw  Propellara,  inin.  to  Rft,  dia.,  tiro  and  three 

7  horse-power  3  cyltuder  Brotherhood  Bnglna.  f  x- 
Fllmt  otdei.  gan  UO.  irlEa  fQ.~"  Aim.. "  Biicklud.Ih.>». 

Two  Sin.  Criinder   Steam   Donkey  Pnmpa,  Bin, 

Tvopnir  of  4is.  rylEnder  T.BUDoh  Eng-tneB  for 

.'lin.  Lannoli  Bngloe  and  HoriiDDtal  Boiler,  by 

Portabls  Foraea.neir,  f or  nmiteur  umiths.  Woik 

Important.— How  to  Brow  Al".  Porter,  i-o, ;  re- 
]  boCK-pamr  HoriaoatOil  Bnglne.  ia  tuir  con- 
Horiaontal  Engine  (neiri,  pyliadcr  laned,  lin. 

elo,  Beflaotor.  eonip:e'e.  minntol  in  itrooii  wood 

nin.  aiaes  Speonlnm.  perfect  flmre,  £i  lOi. ;  SId, 
Working  QrawlOBe  by  Pnioticiil  Dranghtamin  at 
ntif  borao-powcr  Horl»inta]  Engine  Oaatinge. 

Splendid  act  of  [.aiinoh  Bnglna  Oaatloga,  nin. 
Fjr  Model  Engine  OastingB,  whiok  arc  eonit-d 
The   Amateur'a  Q-aa  Engine  ia  ciunw  nf  lon- 


•  elephone  Tra 


■mlttera  and  Becein 


For  cheap  BleotrlO  Belle.  Butteii.'a,  Jcc,  «cnd  to 
To  be  Safe  from.  Burglore  and  Fire,  fltionr 
For  Pa'e.  one  Anvil.  KirliotiUI  Forfre  make,  lent. 


For  a.le,  nne  Baraibottom  S-cylinder  Water  Bn- 
a«nlilroriip]«(  ala°0luIlfijTBrj«a'"u»!«irtirarS 

One  NuBPulaometerPampiPIplncalla  lun. 

Iimar.iilM  till,  iDnl  in  eiai?  r«F«t    pric*  £U (.Uroii. 

One  Ponndi.r  Orane,  ru^kiairni  >ti.ni,  all  e^nxplele. 
Fertile,  one  Saw  Benoh.  4(t.  by  Sft.riiiHul 
be^n^J^i™  ^f*"*  "^  Boilar  eimbui^  a*- 
^^ForSal<^neBDKln9.d[(.  of  eyUnder  Un.by  inii. 
ForSiile,ane8La.  Centre,  Slide,  and  Su'fai^ngLath* 
Sorew-anttln^  Lathe.  Gin.  centre,  tit.  b4  baa- 
The  Bell  Punoli.  tor  in.it  intansoasljr  eesbMHy 

New  Bnglitb-made  Beg-olatOr,  oavitil  numimb 

Kloroecoplo     Objeote.   nnmoiintcd.     Hnidrrit 

Trlcycle.—The  Speeisl  Sulro,  nculy  new,  lUl^ 

Plonlnir  Uaohlne,  to  plane  Bft.  Iodr  lad  Uk 
K)>urr,DiiJ>i;>V^ia.Ii:iiiiDelm-(nTt,B7t-lue.rukhaB. 
Lathe   Standarda  tor  aia.    lathes.  lOa.  per  ne: 

U"  olher    pan.    gl    tauiii.-io,    Ulealiolm-iniTa,    ajaSk 

Oear     Whsela.    Dcdi,    Vheela.     fil  ili   iiala.  ^ 

3a.  EnBllsh    MaslO   Xjuitern,   beantifnllT  ^ 

KoMWr^i*i.!'il'"    'i^i'^li*  'al"    '«»k-ork.  I»iiw,7i5a(il 
fia-  ad.  Box  of  Slldea,  se  Pictnies.  Nurwry  Taka 

7d.  Dm  a  Blaok  Lead  Paactls.      Prfn  HbU 

Strlorraphlo  Pone.— Vnleanfte,  complete,  art 
|ni.>iuuc^llfr  ;  itanund  ;  trrt,  tliBtDpL-Jiaa  rtU;u,S, 

Porcelain,    Oelitine,     Chrialmaa,     and  N*«  Tor 
For  Boiroaa  and  Loeturota.— All  kinds  of . 


Uadloal  ElectrlaltT-— Noted  buuMt  (3  Ctap 
Rf Jlible  Cslla,  lutlnl'i,  Uiioi,  Huoti,   1Ii|iifC1c  AppUaMB 

Iiitenalty  Colli.  UaAn"!*,  Belli,  TalrETSphi  lai 

Lathee-- Snginear'a,  Watchmaket's,  Deuliet'i,  SmI 

Whoela,  I-thc,  Engioo,  Fly,  Cog,  BenI,  Watifc. 
rw,  ina  U  Di'tl-eutiUif  lUilaH,  CuIKra.Ce..  (U  uaoerpiln.- 

aUcroaoopea,  Telawapea.  Rpecta'aicopea,  Kvir 
Chemlatry  and  FhotOEraphy.— Both  Denl- 

amuuf  >U[k<.a  mtb  iiuiiutle>s7cll».p  wciind.luiiairaiH 

Dlsaalving  Lanteme.- Full.ize  sets,  viA 
■plneia  Blidn  ireiioduad  .J14K  LuittBt.i.lmtatV 
UibU.  LanHn,  l»ii-C.it.T.i, 

Model  Bollera,  m-utlr  riveted,  cooper  aiJ  imi 

Partlonlara  weekly,  C*platii.  Science  Dcpat 
The  Fiirndiy  Synamo  Bleotro  Kotor  for  drrriat 
Tbe  Faraday  Dysamo  Eleotro  Motor,  D0Dp'.<tc 

The  Electric  Dancer-— A  figure  dnndoi  by  rink- 

The    Electrio    Dancer,   ompleti  with  poantil 

loBlc7plm'uu."'cirMM«p'ald!'"i  """'"*  """"'"'■•■'^ 

Fleotrio   Fluid    (or     BicUroniite    Batterl^    S* 

Thejarsdy  Motor,  Elcetrio  Dincer,  Electric  Fieri, 

Deoorator'a  FTnt   StenolU,    13   aianrttd,  upU 


Boiler  Oomponnd,  Horinn'i  Improved; 


■proved;  pr.mH 

Wanted. 

Wanted,  Kood  Second-hand  aeoinftrIi;Clinak,vb«MI 
"English  Ueehauic."— Wanted.  Voliunc  IL  Iteoi 
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[ENTS  IN  MICROUEIRT. 
rnal  of  the  R.M.S  for  Aiigaat, 
ere  atipeared  an  offer  front  Pro- 
im  A.  Kogerx.  of  CHmfaridgt, 
resent  a  ruled  stage  micrometer 
ho  would  undertake  to  exanune 
wd  publish  his  report.  Having 
ad  1  ha  pleasure  of  coireapuad' 
■fessor  Hogore,  I  ventured  to  be 
;cejitora  of  his  liberal  proposal, 
;  to  detail  the  reBult  of  the  in- 
BfifoTp  the  micrometer  arrived, 
It's  test'plates bod  been  sent  to 
iiling  is  BO  delicate  as  fur  to 
of  the  well-known  Nobert's 
sldt's  bsnds,  though  all  visible, 
1  object,  and  the  lower  ouea  t9~ 
low  power  (4-10)  flark  field, 
)st  imperceptible  under  deeper 
L.  Perhaps,  as  this  teat-plate 
Men  referred  to  in  the  ENGLISH 
f  ISth  November  last,  psgeZdl, 
interesting  to  atata  Uiat  Hr. 
le  opticiau,  of  New  York,  from 
B  obtained,  lately  aent  me  the 
iply  to  inquiries  se  to  ihe  re- 
pulatioB.  "You  seed  a  Sr«t- 
angled  immersion  objective, 
□e-aixtb.  of  U 6°  balsam  angle, 
jil  of  cedar  beingthc  best;  lused 
ward  prism,*  or  a  heaiapherical 
d  to  tbe  under-side  of  ^e  plate 
t  glyoeiine,  a  flat-wick  lamp, 
wick  turned  towards  the  prism, 
Beck's  condenaer  {such  as  oc- 
s  popular  microscope]  interposed 
s  directly  upon  the  slide.  I  did 
mirror  at  all,  and  have  resolved 
90,000;  Mr.  Fasoldt  claims  to 
d  them  to  1SO,000,  and  Prof, 
to  120,000." 

not  improbable  that  theniling  of 
igers  might  be  similarly  faint, 
oineter  tiio  difficult  to  decipher 
f  use :  and  it  was  therefore 
I  find  on  its  onival,  that  the 
perfectly  clear  and  distinct, 
■vellously  slender,  under  objec- 
y  class  and  power.  On  glancing 
L  slide,  held  in  the  hand  at  a 
le,  the  play  of  iridescent  colours 
; ;  and  on  looking  through  it 
mp  or  candle  at  the  distance  of 
he  diffraction  spectra  are  1 
^teiid  considerably ;  the  first  two 
ih  side  the  centre  being  sepa- 
he  rest  overlapping.  Placed  on 
ipe  stage,  and  viewed  withatwo- 
,and  any  of  the  various  oontri- 
ubtoiuiug  a  dork  field,  the  ruled 
Eogera  miorometer,  which  ore 
with  a  dark  pigment  as  is  oom- 
a  like  streaks  of  diamonds  ;  and 
illumination  r  lingular  appear- 
ed. In  some  of  the  lines  a  slight 
intering  of  the  glass  has  appa- 
wed  the  course  of  the  ruling- 
tg  an  effect  of  deeper  cuts  m 
li.  But,  as  this  effect  is  invisible 
it  field,  and  as  there  is  certainly 
in  the  width  of  the  several  lines, 
arises  solely  from,  the  nature  oi 
ind  the  more  so,  as  these  appa- 
ar  cuts  do  not  often  eitemf  for 


itlieH.M.8.y™r..»lforlS7B.jiiigeM«;l.ut 
WM  pnrloUBlT  deTvfld  by  Mr.  Woikliain, 
n,  p>g«  137,  June.  Wi, 


the  entire  length  of  a  line,  and  sometimei 
occur  aide  by  side  for  a  few  lines  in  broken 
intervals. 

The  micrometer  is  of  the  ordinary  3  byl 
size.  The  ruled  portion  is  a  oontimette  in 
length,  and  contains  1,000  apaoea,  sub- 
divided at  every  fifth  and  t«nth,  the  lines 
being  thus  the  one-hundredth  of  a  millimetre 
apart.  The  bond  comes  at  each  end  within 
0'65mm.  of  the  raised  cement  oircnlar  border 
which  protects  the  junction  of  cover  an4 
slide.  And  it  bo  happens  that  this  raised 
edge  is  thick  enough  toprevent  the  approach 
to  the  enda  (and  the  ends  only)  of  o  g.  such 
OS  1-20,  whose  working  distance  is  vary 
sin^-  The  width  of  the  band,  i.e.,  the 
length  of  ita  shortest  lines,  neglecting  those 
that  project,  ia  r375mm.  Every  tenth  line 
is  I'Smm.  long,  and  the  principal  spaces  of 
0  Imm.,  which  they  indicate,  are  subdivided 
by  a  shorter  prolongation  of  the  fifth  lines, 
which  measure  IjJmni.  These  measure- 
ments are  the  average  only,  for  the  lengths 
of  the  individual  linea  vary  a  few  thousandths 
.   millimetre,  and  the  lower  edge  of  the 


-r —  protK 

\_M.  At.  J..  Tol.  1 
method,  however,  so  far  as  my  own  experi- 
ence goes,  is  more  ingenious  than  effective; 
principally  because  all  vibration  of  the 
micrometer  in  that  position  (and  it  ia  hardly 
possible  lo  avoid  tremor  aJtogathcr  wiUi 
high  powere)  is  magnified  by  the  whole 
power  oi  the  microscope.  Inero  ia  one 
advantage  possessed  by  Jackson's  E.P.M., 
in  the  spring  action,  which  moves  the  whole 
scale,  and  consequently  its  lero  point, 
with  extreme  nicety.  In  the  spiiier- 
lino  micrometer,  unless  of  large  size  for 
telescopic  use,  one  wire  ia  generally  fixed, 
and  the  only  way  to  bring  a  given  point  of 
an  object  under  the  microsoope  to  coincido 
with  that  vrire  is  by  the  screw-action  of  the 
stage,  which,  with  a  high-power,  is  far  too 
sensitive  and  rapid.  To  ODviate  this  difR' 
culty,  a  traversing  moTement  to  the  extent 


crr.-jro.  era. 


band  is  not  consequently  strictly  in  one 
straight  line.  The  terminations  of  the  linos 
at  the  upper  edge,  independently  of  those 
projecting  at  every  fifth  and  tenth,  ore  not  in 
the  same  straight  line  either.  These  deviate 
in  a  symmetricol  manner ;  four  lines  between 
two  long  ones  having  their  ends  equal  and 
straight,  while  the  ends  of  the  next  four 
from  a  gentle  convex  curve.  All  the  linea 
at  this,  which  may  be  conaidered  the  read- 
ing-edge of  the  band,  are  terminated  by 
singular  hooks,  suggestive  of  the  curved 
handle  of  a  walking-stick ;  thoy  differ  some- 
what in  size  and  character,  but  have  all  tJie 
same  direcction,  and  are  probably  due 
the  stopping,  liftinfi^,  and  revers^,  of  the 
cutting  diamond;  the  appearance  being  as 
follows,  under  a  moderate  power- 
As  regards  apparatua  for  measurement,  I 
had,  for  objectives,  the  choice  of  a  series  by 
several  makers  (dry,  as  well  as  itum^rsioL 
adapted  to  various  mediaj  up  to  Zeiss' 
L,  equiralent  to  l-24th;  the  lines  of  the 
band  being  well  deSned  under  all  of  them 
and,  for  the  oyopieca  micrometer,  either 
Jackson's  form,  the  glass  spring  slip 
generally  uaed  with  a  B  eyepiece,  or  a  smull 
spider  line  micrometer  beko^gingto  aSteilar 
spectroscope.  The  gloss  E.P.Af.,  besides 
deteriorating  the  imago  to  some  extent, 
de^iends  a  good  deal  for  its  result  upon  an 
estimation  to  tenths  of  ita  graduations,  and 
can  hardly  be  susceptible  of  the  aocuracy 
which  ihould  be  attamed  with  a  wctl-mad!>; 
"wire  micrometer."  That  the  instrument 
of  this  class,  now  referred  to,  is  wortihy  of 
confidence,  was  confirmed  by  testing  under 
the  microscope  the  value  and  constancy  ol 
its  screw  action;  audit  was  therefore  adop\«r' 
for  the  purpose  in  yiew,  and  provided  \)5  Ut' 


of  a  fifth  of  an  inch,  controlled  by  ascrew  of 
fine  pitch,  was  added  to  the  small  micro- 
metiir  in  question  between  ita  screw-plate 
and  draw-tube.  By  this  means  any  given 
line  on  the  ruled  band,  after  being  brought 
approximately  into  position  with  the  stage 
movement,  could  be  accurately  bisected  by 
the  fixed  wire  of  the  miorometei-  The 
objectives  finaUy  selected  were  a  J  for 
the  measurement  of  the  principal  mbdivi- 
aions  containing  five  spuoes  each  on  the  olosa 
scale,  and  a  1- 10  imm.  fortheoloee  apaoei 
theroselves.  Theae  o.g,  gave  the  moat  con- 
venient decimal  values :  the  former  by  suit' 
able  adjustment  of  the  draw-tnbe  giving 
'00025  nun.  Bsthe  equivalent  of  one  division 
of  the  micrometer  divided  head  joO  diviaioos 
to  one  turn);  and  the  latter -OOOlmm.  Both 
glassea  were  by  Beck,  and  their  magnifying 
powers,  with  the  positive  eyepiece  employed, 
were  950  and  2,500  respectively.  Of  course 
the  eyepiece  could  be  changed  at  pleasure 
without  altering  the  ratio  of  ecale  to  image. 
At  first  sight  it  is  a  little  startling  to  find, 
fay  the  use  of  a  comparison  micrometer  (deci- 
mals of  the  inch  and  metre)  that  a  distance 
between  the  spider-lines,  centre  to  centre, 
denoting  thia  '00025  of  a  millimetre,  may 
with  equal  oocuraoy  be  conaidered  to  repre- 
sent 'OOUOl  of  an  inch.  If  a  sufBoient 
number  of  multiples  of  such  short  lengths 
be  taken,  the  error  would  soon  betwme 
ap]iarent,  for,  at  the  same  rate,  a  metre 
would  bo  40in.  exactly;  or,  as  the  under- 
graduate remarked,  after  a  brief  acquaiut- 
anco  with  limiting  values,  "  everything  is 
ultimately  equal  to  everything  else."  Bit 
with  these  ex.'*e»K^^i'j  ■nmva'ue  <^QaH!Si&»»>'^* 
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thes,'  two  Wing  less  Qian  -OOOOlMaim.  Tho 
Sae  loovenient  of  tha  microgcopo  employed  is 
on  it*  luwii  tube ;  its  action  propels  or  with- 
it*  kn-^  thii  BOiti-^oce,  sndvfttici  tho  diBtanec 
bwwtftiu  tho  objaottve  and  tho  micrometer 
Mt  the  oye  end,  tbuB  possibly  interfering: 
With  tJi8  value,  as  adinsted  by  the  lengthen- 
iMg  ibtiw-tube,  of  tia  micrometer  scale  ii 
t«rmd  of  a  ^ven  unit.  It  is  not  to  bo  snp- 
piucd  that  an  object  a  oentimotrc  long  car 
tte  TWdsed  in  reriaw  under  a  high  power 
wuhont  Homo  attention  to  the  flue  move- 
««it  bein^  ivquired.  It  proved,  hcfwcver. 
By  actUidpspetiment,  naingapowerof  1,000 
iiiMiietfTti,  with  a  total  length  of  tube  not 
^xt-podine  I2in,,  that  an  alteration  of  the 
aftifth  ui  an  ineb  in  the  distance  from  eyp' 
pi--'ce  to  slag^>,  requiring  more  than  four 
ttmis  of  tho  fine  movement,  made  no  per- 
eoptiUe  change  in  the  ratio  between  the  mi- 
ciomL-rerin  thoerepieoeandthut  on  thest^. 
And,  an  nothing  like  a  whole  turn  of  the 
fino  murement  was  necessary  to  change  tho 
locu;  from"  any  one  part  of  the  ruled  band 
t«  any  other,  any  supposed  error  in  measare- 
i»i.'nt  from  this  cause  may  be  dijmiasod  as 
Twionary,  All  kinds  of  illumination  were 
trie-i.  the  prefeiTOC«  being  gireu  to  that 
a^ivnbed  in  the  B.U.S.  Journal  for  Auguat. 
ISil.  pii!*  ijtiij,  using  tho  concave  mirror 
without  con-ieuser,  at  an  obliquity  of  about 
40-.  and  a  Thin  metal  plate  attached  below 
Ae  stage,  at  such  an  angle  that  no  rays 
■friir:  the  lamp  can  reach  the  object,  except 
bj-  r-fl--?t:;.a  from  the  inclined  mirror.  With 
'i-t-  ligb:  »j  directed,  each  line  of  the  band 
w^..  vveuly  divided,  longitudinally,  into  a 
-1^:^  half  an>l  a  light  half,  giving  much 
f*"Uity  for  the  exact  superposition  of  a 
a;:-. -.meter- wire  upon  the  oentre  of  the 
imiZT  of  liny  line.  In  examining  the  spaces 
serls'im.  th^re  was  some  risk  of  losing 
CO--",  .mi  34  a  means  of  reference,  a  scale 
of  fia-iT-'.  fi'-tograpbed  for  me  to  the  exaot 
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£uff    Star    Ltasona.      By    E.    A.    Peoctob. 

London:  Chattoaud  Windus. 

THE  facilitios  for  acquiring  that  know- 
ledge of  the  Constellations,  the  absence 
of  which  called  forth  Carlyle's  memorable 
lament  that  no  one  had  ever  taught  him  the 
stars,  have  been  enormously  multiplied  ii 
these  latter  days ,'  and,  oerlainly,  no  singli 
writer  has  done  more  to  popularise  the  study 
of  the  face  of  the  sky  than  the  antbor  of  the 
book  now  lying  before  us.  Hio  pUm  tie 
adopts  in  the  present  work  is  a  novel  one ; 
as  the  visible  hemisphere  for  a  given  date  in 
each  month  is  split  into  four  maps ; 
northern  one,  a  sontbeni  one,  an  eastern 
a  western  one.  On  what  we  may. 
perhaps,  call  the  meridianal  maps,  the  zenith 
of  the  observer  (the  point  directly  over  his 
head)  is  given  for  various  latitudes  c 
Eartn's  surface;  and,  on  all  the  mai 


;-.:..  who  \^  known  not  less  as  a  fellow  of 
TLvIl.M..^.  -h:m  as  a  photographic  artist), 
Wj-  fjiitd  a;  the  upper  edge  of  the  band, 
!•<  i'_aT  the  jiriucipnl  graduations  of  the 
ii*.:-::  ■  yiA  li5  identifierl  with  a  low  power. 

Coaling,  at  last,  to  the  examination  of 
tii-  I'.al":  n\\i'\  by  Professor  Rogers,  perhaps 
it*  iuc«t  distiiiguishiDg  feuture  is  the  perfect 
Itriigiitnt;^^  and  aimilarity  of  the  individual 
lin-:  -.  Tb'r  stage  micrometers  commonly 
mn  with  .iresj  deficient  in  this  respect, 
wh^n  closely  eiamiiied  with  a  high  power, 
ri  r,  it  it  impossible  to  obtain  equal  distances 
f.-  :.^  ditfr-r^r.'.  j>irta  of  tbe  same  two  lines  of 
*Jk<:  «;ile.  But  witii  the  ruling  of  Professor 
S  j2-':4  n-j  such  inequality  exists.  The 
s>.W-linesat  tbe  eyepiece  maybe  set  to  any 
^-^^rvai  Cii  iinM  on  his  micrometer,  and  tbe 
«:«!»  will  ritridiy  indicate  the  same  distance 
i*  MIT  oiL  r  i«rt  of  tho  band,  whether 
v.'^n.  bfj'iw,  or  on  either  sMe,  the  position 
ti.-ji  inlv-Vti.  As  to  the  artual  widtb  of  the 
IJBM  tiifiiu*«lv'.-i,  it  isnotea^  to  speak  with 
'.^twnty,  for  their  apparent  width  is  not 
q-ii'i-  t!.^  BJiiu'r  under  all  methods  of  illumi- 
nV.Vin.  hat  an  m  nuon  of  several  obsorva- 
tioiUflinake  it  to  be  OOlnun.  almost  .exactly. 
Alt'*  a.]  thi-if  precwitions  for  the  study  of 
thi.i  micrjioet^r  presented  to  me  by  Pro- 
feisor  Uogf^ni,  perbap*  a  list  of  small,  though 
dehoite,  errata  may  be  loohad  for ;  bat  I 
have  not  ono  to  prodnoa.  It  wotUd  be  use- 
lewi  to  enr:unil»er  your  pagaa  with  details  of 
m^-asurameiit.  I  have  earafully  verified  the 
principal  intervals  of  the  band  ;  and  a  large 
nuwbur,  tak..n  at  hacard,  of  Uie  1,000  close 
Mpucns,  but  have  doteert*-!  no  JuierepancieB 
whatevei.  Thn  only  possible  oritioism  that 
occurs  to  mo  in  tliat  the  projcating  lines  at 
the  reading  edge  are  p«rh«p«  needlessly 
long,  and  that  if  tS«  "walking-stick 
hotiks"  could  be  transfereed  to  tbe  other 
.■ad.'  of  the  Imnd.  it  would  be  an  improve- 
mi-nt.  I  bfdinvB  tbe  ruling  to  be  as  accurate 
aii  iaeeliAiuo»l  bumiim  umxi  prodqce ;  and, 
though   Hon  if    no    meant   of    dcoiding 


whether  the  spaces  are  true  subdivisions  of 
the  French  metre,    the  perfection  of   the 
aubdiviaions  themselves  is  a  tolerably  sir— 
guarantee  that  the  Professor  took  every  ca 
to  verify  his  unit  to  begin  with. 

Hum.  8.  Bazley. 


seems  to  aflbrd  internal  evidence  that  these 
<sons"  ere,  or  have  been,  addressed  to 
students  on  both  Gidcs  of  the  Atlantic ;  aa 
find  New  Orleans  and  other  American 
ee  predominant  among  the  localities  for 
which  the  aapect  of  the  Heavens  is  delineated 
and  desoribeil.  Commencing  with  the  Great 
(aa  a  oonstellation,  whose  chief  starn 
:  set  in  England,  and  whose  configu- 
ration is  too  striking  ever  to  be  forgotten), 
Mr.  Proctor  goes  on  to  instruct  tbe  incipient 
astronomer  baw  to  find  the  Pole  Star — and 
hence  the  whole  oi  Ursa  Minor — from  the 
two  foremost  stars  in  it.  In  so  doing,  bo 
insists  upon  tho  manner  in  which  aU  the 
constellations  circle  round  tbe  pole  of  the 
wlostial  vault,  and  points  out  very  cli'Arly 
how  tbosit  in  the  northern  .'iky  are  Seemingly 
turned  completely  topsy-turvy  in  the  course 
of  six  mouths  when  viewed  at  the  same 
hour  in  the  ovcning.  Proeceding  then  to 
the  other  maps,  he  sbows  tbe  position  of  the 
principal  viaiblQ  stars,  with  reference  to  the 
borizon  and  zenith,  as  also  their  alinoation 
inter  so,  and  so  leads  the  student,  step  by 
step,  to  a  familiitf  itoqiiaiHtance  with 
the  whole  of  the  vitiblo  heaven  a.  It 
must  not  be  supposed,  however,  that 
nothing  more  is  to  be  leamedfrom  Ur.  Proc- 
'ot'h  latest  volnme  than  tbe  names  andposi- 
ions  of  the  chief  stars  that  make  oiu-  night 
iky  glorious :  inasmuch  as  he  incidentally 
tontrives  to  impiut  a  very  oonsidenible 
amount  of  information  on  varioua  branches 
of  stcUar astronomy.  In  this  way,  theleamor 
Irfs  some  knowledge  of  the  nature  and 
phenomena  of  those  strange  bodies  the 
variable  stars,  of  Nebulse.  of  star-drift,  and 
of  the  proper  motions  of  the  stars  in  general. 
In  connection  with  this,  we  find  a  reolanta- 
tion  by  our  author  of  those  diagrams  of  the 
9-trangc  changes  iu  the  configuration  of 
certain  constellations  produced  in  the  course 
of  g'oat  cycles,  which  M.  Plammarion  bus 
elsuwbore  published  as  original  ones.  With 
things  only  in  the  entire  book  have  we. 
ur  critical  capacity,  anyfault  to  find,  The 
is  a  Kligbt  pleonasm  in  connection  with 
a  reference  to  a  "school  atlas"— pretty  evi- 
dently hawing  its  origin  in  tho  printing 
ofBce;  and  the  other  is  a  diagram  resembling 
a  mass  of  small  silkworms'  eggs,  which  is 
iocosaly  described  as  representing  07  M. 
Vulj-eculB,  the  so-twHed  "  Dumb -belt 
nebula."  Nothing  but  a  desire  to  be  riuidly 
Jmportial  induces  us  to  mention  a  couple  of 
Kuob  microscoiiin  blomisbea.  Assuredly 
tUpy  will  ™rt  pMvenrt,  anyjaB  ■«to  '«ri»>M«  Vn 


obtain  an  acctu-ate  knowledge  of  Uhcw- 
figuration  of  the  stars  from  bujinj  ili  , 
simple  and  rsadable  litUa  volume. 

Tint  Slepilo  a  A'ev   Selrna^rspif,  »  mid, 


Beadebs    of     our    XXXIst  TcIhik  m 

poasibiy  recollect  that  on  tbe  IdthofOcMB; 

1679.  Mr.  John  Jones  watcbed  th?  sinnl 

his  naked   eye  for  half  an  hon-  in  i  dv 

sky  i  and,  as  an  absolutely  neeeitBy  «■■. 

qucnce,  saw  some  very  fanny  thingi  iajtil 

Since  that  eventful  period,  our  sofltortA 

us  that "  a  time  came,   howevar,  *W  w 

acquired   possession    of    a  ^oweridl  Wi^ 

refractor  telescope,  with  which  v«  Ik^H 

explore  the  boavens,  after  the  fsaJdotirfti 

BoyntoDS  of  tcience."     Uerely  iquAk 

en  passant  (bat  we  have  not  tbe  nustfr 

tant    conception  who   "the   Boj-nbm  ri 

Soienoe  "  may  be.  we  may  say  that,  iBf 

(what 'Arry  mi^t  describe  as)  "a gem 

tootle  "  all  over  tbe  sky,  our  anthixfM 

that  the  Moon  "  obtruded  upon  "hiisdt 

'n  so  prominent  a  manner  tlist  it  seewli 

ay  "  Take  a  look  at  me,"  an  invitiliai»' 

lepted    on    the    spot.     "  Bound  went  fli 

tutje,  do\Tn  went  tha  eye.  and  uutnife'' 

exdaima     Mr-    Jones,     "  we    telesupa^ 

^a«ed,   for  the  fint  tiioe,   upon  ■  Ktwt 

indescribable    beauty,"     We  all  ma^k 

how,  in  the  days  of  onr  childhood,  wi^ 

HccnBtomed    to     be    told     in     a  fuA 

gawe  to  "  turn  round  time  times  audflrf 

whom  you  may,"  and,   on  a  OognilF  » 

oiple,  "  Round  went  tL*  tube,  and  im 

went"  tho  author's  "eye,"  three  tiinet,Mi 

his  great  discovery  dawned  upon  bim.  & 

to  keep  the  impatiiBnt  reader  any  kagvi 

suspense,  we  will  give  it  at  once,  in  Ut.  £1  ' 

own  words :  "  Tee,  there  can  be  no  imUn 

in^HH^iiu  a/  0^  •MKfl  art  tki  ittRl  <S    ' 

aft  wlieA  oner  i^traprtmi  tkat  lumuml'    , 

This  is  the  sublime  secret,  that  oni  MidJh  j 

in  its  infancy  had  a  con!  (or  conk},  i 

the  rest  of  us.    Farther  on,  it  is  tmi,  i    '. 

told    that   she    possessed    "mnJ-id    - 

es."  and  " mud-islauds."  and  cat    ' 

muddy  substratum  did  the  ooral  reef  d    ' 

Then  came  aglacialepoch,  wheniceuiU    | 

tlie  corals  up,  and  so    on.    The  oifin    '. 

Mares  "  (as  onr  anlhor  calls  thaajnl    ' 

Moon,  are  the  continental  and  Ht.Jn    ! 

an:xiously  expecting   a  meteor  to  U 

n  a  specimen  of  a  Lunar  Coral!  "Ibn    '. 

and  mud.     Such  is  the   selenogrspby  otl 

author,  and  in   this  charming  combiiib 

nesta  and  mud-die,  we  lean  Ii    | 

T/u  SlmelHn  of  l\t  Ctttim  Pibrr  in  i»  IiAM     i 
TrrhHiatl  Applamlioiu.      By  P.  B-  &•»     , 
D.Sc.     Manchester  :    Palmer  and  BiM 
liondon:  Simpkiu,  Marshall,  and  Ca       , 
Tub  substance  of  this  work  was  d^irt    ' 
the  form  of  lectures  totbe  Mectuiiici'Ii'    : 
tuteof  Bradford,  in  tho  apringoflSSO,!))"    ' 
publication   has  been  delayed  becaiiM  B    ' 
author,  at  one  time,  purposed  to  add  J*    ' 
chapters   on  the   structure  of  wool,  'W    ' 
perhaps,  plays  a  more  important  pwl^ 
cotton  in  tho  manufacture  of  tliMS  t^ 
fabrics  whioh  are  known  as  Bradfvdf^ 
Mr.  Bowman  has,  however,  failed  to  In  > 
requisite  leisure,  and  his  work  ii.  (^,    | 
quently,  limited,  as  its  title  indiesK  l*^    ' 
description  of  the  cotton  fibre  and  iti  ^,    ' 
Tboautborhas  badtheadvanta^ofi^f 
training,  and  is  commercially  Big4i'a 
tbe   manufacttire    of   cotton  yi^i^J    i 
therefore,  so  to  speak,  donblv  qn^*"     ^ 
lecture  on  the  subject,  and   nis  '*^^ 
probably  become  a  recognised  teltbsn' 
technological  olassef,  eape^iallj  «  ^.* 
-""■ftdly  described  his  method  of  sJiJ    ; 

appended  a  ^ossaiy  of  teehmol  w 
scicntifio  terms.    The  finct  lectmepaB"  j 
tbe  importance  of  t«ohnical  kno»Mf'*  I 
deacribes  the  iostrumoit^  ^ipliMiW"^  I 
^BMt^  fat  examining  the  flbrwawWi*  I 
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Lccount  of  tlie  botanical  relations 


uit,    and   a   disacrtation   ( 


the 


Lgrmeut  of  the  ultimata 
1  cotton  fibre.  In  the  §eoond  Icc- 
pical  structuro  of  a  cotton  fibro  is 

chemically,  and  in  tho  third  thf 
troatcxl  from  tho  point  of  -vww  of 
BCturer.  Ur.  Bowman  fmpplies  k 
plates  of  drawings  token  at  the 
;,  besidcB  illnstrations  of  certain 
:  uacd  for  testing  cotton,   and  a 

useful  tnblcs  giving  tiie  results  of 
ment*!  with  variouH  yoma,  whioh 
1  to  b<^  of  grnit  assistance  to  tho 
ioal  Btudcnt.  One  of  the  most 
I  portions  of  the  Tolumo  is  that 
lie  author  treats  of  the  theory  oi 
id  furnishes  coloured  plates  rcpre- 
ic  appearance  of  different  floret 
ncd  by  colouring  matters.  Th> 
tho  microscope,  and,  especially,  oi 
light  in  studying  the  appeoranoo: 
d  yava3  is  ftUIy  explained  by  Ur. 
and  a  careful  study  of  what  he  ho^ 
ay  help  Bradford  manufftctuiers  tri 

of  the  unpleasant  results  which 
time*  experience  in  crosg-dyeing. 

edition,  which  will,  no  doai>t,  b<' 
efoie  long,   it   would   be   well   to 
ic  printers'    errors;   "complimen 
'  complementary,  is,  perhaps,   no 
it  *' c&ta'ictic"  looks  very  bad  iii 
it  is,  so  far  as  tjpe  and  paper  ai 
,  well  printed.      "  Folysepalous 
:tly  defined  as  a  seed  yessel  havinj^ 
sions  ;  millboard  is  not  caidboard, 
lin,  and  ''denticulated''  does  ni 
lean   "  having  teeth  like  a  saw. 
these  errors  out  because  tbcy  ai 
'  others,  and  bccauae  when  they  arij 
1  the  work  will  bo  a  fair  eiampli- 
d  of  technical  manuals  which  ofu 
ted. 

■fand  of  ffV*.  By  0.  L.  UA.TKAUZ. 
:  Cftsscll,  Petter,  Qslpin,  and  Co. 
k  we  imagine  is  intended  as  a  sort 
nas  or  New  Year's  book,  to  be 
hildren  with  an  inquiring  turn  of 
tough  it  is  so  freely  and  irall  illns- 
t  it  might  well  serve  as  a  pictme- 
e  contents  are  a  series  of  light  and 
lapers  on  the  more  notable  indna- 
;  world,  such  as  coal- mining,  iron- 
furuiture  making,  and  wood- 
en clocks  and  watches,  on  glass 
Bud  also  on  to  ji,  old  and  new,  all 
arc  described  with  toleiabla 
uid  with  a  mixture  of  aneodote 
-y  that  will  help  to  impress  the 

upon  tbe  memory. 

also  received  the  fourth  edition  of 

u/  Cii-ilhalion  and  Iht  Primilict  am- 

Iftn,  by  Sir  Johr  Iiitbbocx 
.S.,  a  well-known  work  which 
ed  so  many  additions  here  and 

it  has  grown  by  about  30  pagos. 
1  the  work  at  length  some  yc«ra 
u'od  only  add  that  it  is  the  stan- 

SG  on  the  subject. Handhotk  ■/ 

«   IltHttratln  of  th*   WM  SiUa  #/ 

Indian  fttlion  of  Ihr  South  Ktiuingbm 

y  Tiios.  Wasule  (Her  Majesty's 

Office)  is  a  description  of  the 
s,  and  a  catalogue  of  the  objects, 

at  South  Kensington  in  the 
3tion.  The  book  is  freely  illuB- 
1  maps  and  engravings,  and  will 
idcrable  value  to  those  interested 

trade,  especially  as  oonoems  the 

of  Indian  silks. Tht  Frtparatim 

Cemeatt  ami  Olm;  by  JoilN'  PuiN 
c:  Industrial  Publication  Co.),  and 
ir«'  Slide  Suit,  by  F,  T.  Hodoms 
dishers)   ait    two    little    "Work 

which,  however,  are  rather  too 
opcte  with  similar  books  published 
S  the  Atlantic,  andarcin  no  senee 

The    SHgiMmait'i    Almatit,   toe 

sheet  almanac,  (niblished  by  W. 
Johnston,  Edinburgh,  whidi,  at 


ita  name  implies,  is  for  use  in  the  looo.  shed 

and  diiver's  room.     The  centra  is  a  very  fair 

irtrait  of  Ur.  Michael  Bevnolds,  and  tho 

ur  comers  are  occupied   by  drawings  of 

typical  locomotives. Ltttt't  Diariei  (Letts, 

Son,  and  Co.)  have  made  their  appearance  for 
L882  in  the  various  usdfol  forma  now  familar 
all  business  mm. 


Porjenowrays  =  I-SITM  1-57710. 

For  TloUt  »»yi  -  IWaW  l-602ii9. 


STSDrHBIL'S     IHPBOVXD    PHOTO' 
GKAFHIC  OBJXCTIVXS. 

SOIQ  inpiovementa  in  antiplsnatio  objee- 
lives  have  been  reoently  patented  in  tbis 
Mvntiy  by  Hsrr  Hugo  Stetnhsil,  of  Unnlch. 
Double  objMtivM,  it  Is  known,  can  be  rsadily 
oonstmoted  to  give  images  on  plane  surf  aocH, 
but  the  diitlnotneu  of  suoh  piotures  deoraiws 
from  the  oentre  towards  tbe  edge.     AoDording 


he  £aa  airired  at  the  fomiwing  oouolusions  :>- 
In  the  antiplaaa^  objectives  wbiah  form  tbe 
snbject  of  the  piMent  invntiiniaie  two  oom- 
bioations  are  vary  diuunilar  in  lespeot  al  fooal 
length  and  errors,  and  they  aie  calanlated  foi- 
two  different  puiposes:  first,  (oi  operatis"'' 
tika  onn  air,  laoh  as  for  groups,  landsaa 
and  the  lika.  In  whioh,  on  aoeoont  ol  the 
flazei,  no  more  than  two  separated  lenses  can 
be  used  (1  rcfnations  froia  air  into  glass  or 
fiom  glass  into  air),  and  oonaequaBUy  in  which 
the  lenses  forming  each  eombiaatian  mutt  bt 
eemsntad  togetiui ;  second,  for  operatiag  In  the 
ttodio,  whsre  large  epeaings  in  eompMson  to 
the  focal  leBKtbs  are  neaatsary,  but  where,  on 
tbe  other  hand  the  lenses  of  the  oaa  oombinaliari 
Bay  be  separated  from  eadi  other.  In  ooa- 
■booting  a  IsBS  aeoordiag  to  the  list  niethod  il 
has,  wiUt  a  focal  lengtk«f  UOmm.  (9-46in.J^  ati 
luieaing  of  ^Sam.  [l'69ta.)  for  both  combma- 
Ckma.  Tbe  front  oomblaatton  upon  whioh  thu 
Ught  falls  oonrista  of  a  bi-eouTez  tUnt  aiass  leni 
cemented  to  a  bl-oonoav«  crown  guis  lens, 
which  onMbinaHoB  has  a  local  leuth  of  about 


focal  length  of  210mm.,  are;- 

B    =  + 
B,  =   + 

M-lmEi. 

light  flint  rf  = 

4'E>3aun. 

K.  -  - 

98-4D1U. 

ei«wn      rfi  » 

4'lmm. 

Distance  between  the'  two  eorn- 
biaatioD*                                     d^~ 

4  law:.. 

B,  =   - 

B.  =   + 

9S-* 

)  light  flint  *  = 

3-28mnl. 

B,  -   + 

72'I 

crown       if,  = 

24iemm. 

(B-ft 


itonngly  curved  Imagsa  ii 


0  produces 


Fig.  I  shows  the  above- descnbed  objeotive 
partly  in  elevation  and  partly  ia  section. 

In  oonttruoting  a  lens,  aeoording  to  the 
seoond  method,  it  has  for  the  same  tooal  length 
of  !40mm.  an  opening  ot  TS'SGami.for  tbe  front 
combinaUon.  The  rear  amnbination  consists 
of  two  lenaea  ot  unequal  dae  separated  from 
eaah  other,  the  one  bdag  ■  itait  Isosof  46-4mm, 
opening,  and  the  other  a  eiown  glasslensof 
SB-Smm.  opening.  Tbe  front  combination,  of 
whioh  the  Saet  radius  ot  enrvatnrels  very  short, 
has  a  positive  fooal  length  of  166mia. ,  and  con- 
sists ol  a  U-oonT«x  emwa  leoa  oemeuted  to  a 
bi-concave  flint  lens,  and  has  also  stiosg,  ohio- 
matlo  and  spherieu  aberration,  and  gives  a 
strongly  oorwd  image  in  tbe  same  sense  as  a 
simpb  poiLtive  lens  potaeseea  these  faults.  The 
rear  comUnatlan,  which  ia  at  a  distance  of  about 
one  third  of  the  opening  of  the  front  lens,  ooa- 
siits  of  a  bi-eoncave  flint  lens  and  a  bi-convex 
orowu  lens,  the  latter  being  at  a  distance  from 
Qte  former  equal  to  about  one  fourth  ot  the 
opening  of  toe  rear  lens.  This  rear  combination 
has  a  negative  focal  length  of  777mm.,  and  has 
also  strong  chromatio  and  spherical  aberratioo 
and  gives  a  strongly  curved  image,  but  in  the 
contrary  sense  to  that  of  tbe  flist  oombinaticn, 
that  is,  in  the  same  seme  as  the  laulla  of  a 
sim^  negative  lens.  The  emnpound  objeotive 
is  thereforo  composed  of  a  nom-compeu«at«d 
positive  obieolive  and  of  an  orer-oompensatad 
n^ntlve  obieelava. 

Tbe  desonptiona  of  ^aaa  nsad  ate  the  same  as 
given  for  the  flrstoonstruotkn. 
^iB  necessary  elements  Im  ecnstnutiBg  this 
isteament  with  the  sane  fooal  length  d 
lOmm.  and  TS'25mm.  tmeaing  are  as 
follow:— 

I^cntlens 


a  ■=  14-7uitt. 
di  <=  &'3fimm. 
dt  -  28-7nu»' 


K  -  +    rt'Umm.  j 

B,  =  +  aW-Smm.   Jcrown 


Dbtuioe  bttwsen  the  two  Isie  < 

"     itloBB 


Dirtanoa  between  the  two  lansts      d,  =  13'9. 
■R.  =  4-   wi-fimm  1  crown  rfi  =  16  Imm. 


CAST  AHDIWEEEL-MAXIB'O.— XII- 
Bt  j.  C.  Enra. 

{CtnttHHtd  frmit  p»gt  1 


£Slg   Mgl 


from  the  flret, 
fl[nt  glaiB  lens  oemented  to 
glass    lens,  and  has  a  very 
:ative    focal   length. 


mt  bT^e 


THE  shape  and  lize  of  body,  and  height  of 
wheclsmay  be,  toagreat  extmt,  a  matter 
•^  fancy  with  the  cart-maker  ;  but  tbe  shafts 
lanst  be  made  suitable  for  the  horse  which  is  to 
be  diivm  in  the  cart,  and  also  suitable  for  tho 
load  which  it  is  expected  it  win  have  to  carry. 
These  easi^  b(ang  intend«d  for  those  who 

._t_  .. '  tomakeoarlalorthelrownnae, 

trade,  it  Is  neeesBary  to  state, 
as  a  fixed  rule,  the  measnces  lAlolk  ahonld  guide 
the  maker  tn  the  ordering  or  adection  of  ready- 
made  shafts,  adapted  for  bonea  ranging  fnnn 
It  or  12  hands  high  to  IS  or  14  haadsblgh. 

To  save  long  deaoilptlons  of  many  Mmb  of 
shafts,  lengtha,  etc.,  for  each  dlflsiont  banK^ 
the  fellowin^  aam'^e^&ciQa  Su;^  ^amnhfli^  >ii 

I      ..        .-         ... .^ 1.1. i.    _i«s     an^<^n«x« 


gpherioal,  andohromaUo  aberratiQna,  but  VnUuXttm  wnlun  «>A  im(]ci&»A.^ii  ■&lia^3«&»  «&^ 
cMtnujsensetothatcf  tbeother  oombinMion,t\n\fs:cik&B  l«  «Mivt«!>A  ^reo^oASoo*,-*^  «d*3»«^' 
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eoe  to  Beleet  or  order  Attta  iniUble  for  say 
■iMd  hoiM— the  added  dssaripUoii  of  bent  Isnoa- 
wood  ihafts  aerriag  tJ  haht  tbo  oart-nuker  to 


B  osrt,  than 
•le  only  the  ahatt*  uid  btna  of  wood-woik, 
framed  to  anpnort  the  bodr  and  oootteat  the 
^lingt  vkd  axle  to  the  irheui. 

Aaj  oart  will  earrr  rldan  and  InggaM,  hnt 
aiir  oart  Till  not  nt  anj  hone,  laaging  in 
hnght  from  ■  IS-hand  pony  to  a  Ifl-hand  horaa, 
the  diflerenoe  in  the  rsapeotiTe  lengtU  of  the 
ahafta  beinK  1  foot  S  Inohe*,  and  the  dlflarenoe 
of  the  widthi  at  the  middle  of  draft-bar  (ramlnK 
being  8  Inohei;  other  Intermediate  mMraree 
and  Qorret  rat;  proportionatelj,  aa  wUl  be  ez- 
plsined  bf  the  loUairlnf  tebluiloal  deactiptton 
and  Ulnstratlan  of  ahafla  for  a  Ught  oart,  whiob 
are  nuMtly  of  lanoo-wood  or  Uokoiy,  but  lanue- 
wood  la  hf  far  the  bwt. 

Fig.  20  ia  a  aide  elevation  of  a  shaft  with 
dotted  linaa,  ehowiog  the  fellow  ihift  npiidf 


Par  ah^pei,  ealled  "rise"    and  "dda-oaat" 

are  alwKfi  meaaored  from  B  to  C,  and  I  to  2 

leapeetiTelj'  of  one  ahaft  only,  aay  6m.  liae  and 

41d.  alda-oaat ;  all  other  enrraa  and  proportions 

may  be  loft  to  the  ben 

ahape  be  teqaired,  when 

to  an  eighth  of  an  inch  a       

When  yon  reoeiTayonrahifte  from  the  bender 
yon  moat  ezpeoC  them  to  meaeun  mors  rise  th 
then  ordered ;   bnt  when  the  stmts  and  tin*  a 
taken  off,  ths  mflunre  will  be  found  riebt, 
pmbablj  a  little  too  mnob  onrTe  or  rise  from  . 
to  0  ;  this  may  be  taken  out  readily  by  bending 
the  ehafCa  f oroihiy  to  a  rsreise  enrre  under  a 
strong  benoh-oramp  till  yin  hare  sprang  them 
to  the  right  onrrs.    They  will  retain  that  shape. 

The  teohoiaal  nam«i  of  the  parts  of  the  >haft 
are,  "bsok-end"  from  A  to  B,  "bar-part^ 
B,  "bBlly"  from  B  to  C,   "tog-part"  a 
'"point"  fromOtoD,  "Bp";a\D. 

Xh«ae  teohnieal  tenns  mil  he  tonnd  enMntial 
tokoow,  in  explaining  any  difBcnMea  which  may 


doim  OD  it,  ai  they  are  packed  after  bending  to 
shipe ;  being  oramped  together  at  A  and  C,  and 
held  aput  ^  strut*  at  B  and  D. 

Fig.  21  shows  pka  of  one  shaft,  It  having 
been  sawn  out  to  these  corves,  or  bnt  slightly 
bent  in  addition ;  ths  shafu  nead  only  strnte  or 
ti«s  to  maintain  their  shape  in  theea  ourves,  for 
thoy  are  made  and  packed  toother  in  pain, 
unless  a  singb  shaft  be  ordered. 


._.,      .idthsndthkkneaa,aay,!)ln.b7l)in.; 

viogalwayalheaiaxiinnmaizB  of  the  shaft,  the 

bender  BUppIIea  the  proportions;  every  other  part 

0/  &9  ahilt  will  be  onrectly  made  1>y  the  bender. 


arise  in  dreeaing-np  and  framing  the  shafts  and 
tiar*  to  suit  the  body  asd  iron-work. 

Formerly  ooaohmakera  bent  their  lanoewood 
and  ash  shafts :  now  it  is  a  special  trade.  A 
brief  daMription  of  the  prooess  of  bending  will 
be  useful  for  anyone  desiring  to  bend  timber,  or 
altra  or  praaerTe  the  shaps  when  onee  bent. 

LiDoewood— 0aatteria  virgaca — is  a  West 
Indian  tree,  often  oalled  a  cabbage-pole.  When 
ptDperly  aeaaooed,  the  poles  are  sawn  down  the 
middle;  these  halves  are  thloknesaedto  the  siie 
of  the  shalt,  flatw^' ;  the  maiimnm  thiekneia 
at  the  smallest  end  of  the  pole  en  far  at  the 
middle,  and  slightly  tesi,  abont  half  aikint^,  at 


the  large  and  of  the  pole.  The  tapniag  p^t 
of  the  shaft  is  cut  from  the  wider  and,  as  this 
admits  of  the  edgeway  ouTves  and  tom-ont  cf 
the  point  being  sawn  oat  of  the  wider  part  <rf 
pole,  asshownby  theonr*es,  Fig.  31,  1  a«d3. 
Tlte  following  is  a  brief  deaniptiai  of  ths 

>rooess   adapted    to    bend    lanoewood    ihafu. 

!aeh  shaft  bariog  been  sawn  out  to  the  leqai' 

ite  ude-oa&t  and  tum-ont  of  point,  is  planed 
smooth  and  square,  and  is  plaoad  in  a  atMM- 

'  >e  or  chest,  with  as  many  others  as  it  will 
Id,  and  thns  exposed  for  tvo  or  three  honnto 
satnzation  of  steam,  which  readers  tbrwi 
pliant.  They  are  taken  out  and  laid  on  segmsBtsl 
templeta  of  wood  belted  down  to  the  flow, 
ponrful  screws  serving  for  cramn  ara  nasd  to 
screw  down  convei  moulds  to  At  above  ths 
onacave  templets,  with  the  sliaftii  between  tb«i. 
Thus,  several  off-side  or  near-eide  ahafta  ars 
bent  at  one  operation.  The  requisite  "  slde- 
oant"  and  "tarn-out"  of  point  is  aeonradbT 

wedging-  the  shaft  while  in  Uie  moulda.  If  left 
thus  moulded  for  one  night,  they  will  be  fit  for 
—  next  day ;  but  it  is  qnito  n '"  ' 


hoid,  t 


wanted. 

These  illostrations  of  shafts  will  abow  to  a 
learner  the  many  varying  dsgreoa  ai  length, 
width,  curves  varying  fmm  straight  to  a  seg- 
ment of  a  oinde— m  some  oasee — eanh  of  which 
must  be  eiaot  and  pr»partional,  to  serre  ths 
puipose  to  fit  ths  body,  springs,  axle,  and  al 
tbe  same  time  fit  the  horse  to  dc  used  in  the 

It  vrill  save  some  coluoms  of  wearisome  print 
and  flgnres  to  put  before  the  reader  and  the 
cart-making  trade  a  ahirt,  Fifr-  22,  whiob  by  a 
dmple  system  of  radiating  lines  shows  ever; 
proportional  meainremBnt,  as  will  be  fnlly  ei- 
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THE  FAHFHENGOS. 

TthlsnRine  Sir.  W.  C.   Hughes,  optldan. 


of  HoKtun-RtreGt,   Hoiton,  Introduc.. 

publii  notice   an   improvtd  appiratus    for  tbe 

exhibition  of  photogiuphs  on  the  screen  as  dis> 
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g  views  or  otborwiw.  Id  dMigmog'  thia 
-atna  apeeitmjfor  pbotOtrraphBtheqaeBtlDn 
1  nceefsuy  intenaity  ot  light  hoe  been  con- 
id  md  its  difficul  lies  '"■  ■        " 


ma;  bat  the  ingenions  oombinatiooaof  fout 

I  ID  the  one  lamp  (j^iving  eight  iineallaohaa 
ma  in  their  totality)  adniirablf  proTidea 
Ugbt  needed  to  overcome  aD  UDavoidsbls 
M  of  obatrootiTO  opacity,  found  in  all  pho- 
tpbtd  alidp*.  Thia  lamp  !■  incloMd  in  n 
UIe  oone,  with  apertureit  front  and  back  for 
■ng  and  adjuHting  the  f  nmcs.  The  glarui 
an  in  framed  door;4.  nud  mo  easily  inijeited 
ithdrawn,  tlieae  framed  dooti:  being  hinged 
nade  to  fasten  by  a  suitable  clo^p.  The 
ee  theiuaelros  appoar  to  have  been  tho 
t  of  much  inveHtigation  and  eipericnw,  Um 
:,  as  well  sa  long  and  oarcfvl  annealing, 
ing  them  against  ihe  risk  of  biealtBge  no 
Km  to  apparatas  of  tliis  clans.    Tbo  whole 

II  made,  Tcry  conipuct  and  portable,  and 
be  said  to  bo  tho  first  of  its  ocder.    The 

Liea  of  the  poweraof  the  "  Pam^'hengus," 
h  producer  n  brilUaot  irell-defiued  picture 
f(.  diameter  on  the  acreun. 

thia  particu'nr  ueuson  of  ihe  ye ir  such  an 
ratos  cmn  hardly  fail  to  be  an  object  of 
Mt  to  tfame  who  areoateriiigfoi'  theamuse- 

of  their  families  or  fnendr. 


lOSSLEY'S  NEW  HICBOSCOPE. 

113  new  microf-oope  is  a  prai;tical  endeavour 
to_ overcome  certain  drawhachslnconuec- 
witli  the  application  of  tho  coucentrio 
fiag  tut-[d«oe  or  lateral  Iraversiofr  aub- 
In  the  principal  frtandn  provided  with 
aeana  of  obtaining  ubliqno  lUumiuation — 
b'i,  Z-nCmayer's,  Eoaa'a,  ToUea'a,  Bul- 
i,  Back'N,  etc. — every  change  in  the  ohll- 
neoesaitatrs  a  re-arijustoient  of  the  miirur 

*  the  lamp  he  attached  to  tho  tail  piece,  as 
alti  our  Ugure  of  BuUoch'a  microsoope  in 
KgyjBwMKcgAKic,  Vol.  XXXI.,  p.  i67.  In 
huiy-Naobet  sabotage  (oooatruoted  in  1865, 
■gaieilatha  Journal  of  llir  Seyal  3I!iroieo- 
Sttitljf,  vol.  iii.  [1880],  p,  1080),  the  radial 
neot  of  the  snbetaffe  is  combined  with  a 
■ential  movement  of  the  mirror,  by  which 
Mm  of  liifht  is  coQstanHy  directed  in  the 
of  the  oondonser,  i.e.,  radiilTy  upon  tho  ob- 
wMch  Is  very  npproilmalely  tho  centre  of 
inlutage  motion  in  arc.  This  apparatna  of 
••t's  appean  to  as  one  of  the  best  hitherto 
ltd  to  the  microsoope  to  prorideoliliqne  illn- 
tlou,  and  we  earceatly  hope  some  entet- 
M  optician  will  ondaaiour  to  dcrelop  il« 
tdltiea.  In  Hr.  Oroialey'snew  miETOseope 
Bentre  of  the  hollow  tmnnion-bsr  (the 
«Wtal  alia  on  which  tho  microioope  Is  in- 
0)  contains  a  right-angled  prism,  so  fitted 
the  oentrs  of  the  vertical  long  f  aoe  is  in  the 
imtalplaDeof  the  object  on  the  stage.  Tlie 
rbff  tul-pieoe  is  mounted  on  a  disk  to  move 
^tj  on  the  front  of  the  traunion,  and  its 
'  «nd  oontalns  a  right-angled  prism  Kt 
y  opposite  the  one  in  the  tnmnion.  Its 
«CB  ahown  by  the  sloping  end  in  oar  Fig. 

•  lower  end  of  the  lail-piece  another 
*■  priam  is  applied  with  its  long  laoo,  as 
-  In  the  Pig.  fone  of  the  faoes  of  the  right 

tamed  apwatds,  the  other  towards  the 
*)■  The  lUuminaticg  beam  puses  into 
■Itow  trunnion  bar  on  to  the  total  reflcct- 
fcerual  face  of  the  pi-ism  ;  it  is  tlience  re- 
L   am  to  the  timilar  face  of  the  upper  pri<m 

lidl-piece,  and  thenoo  to  the  lower  prism, 
S'ain  upon  the  mirror,  whence  it  ia  directed 
the  object  with  or  withont  the  ioterposi- 
•1  tho  snbatage- con  denser.  The  beam  cf 
thns  mtate<i  on  a  hurizrmlol  Hxis  fn  the 

^  the  object,  f^viug  the  whole  range  of 
*ity  in  altitude  hj  tliu  mere  lateral  awing 
O  tail-piece.  The  system  of  illumination 
'ioukly  bjjiBd  on  that  commonly  used  with 
■-t  instruments  for , the  micrumetei-wins. 
^plication  to  the   microscope  it,  however. 

novel,  so  far  as  we  know ;  and  we  muat 
rvtolate  Hi.  OroBsley  on  the  practical 
ier  in  >bich  be  has  appreciated  a  difficulty 
«  common  forms  of  swinging  tall-piece, 
sn  the  Ingenuity  with  whicti  hu  has  sought 
pply  a  remedy.  The  Keneral  detsili  of  the 
motion  of  the  stand  do  not  here  need  dC' 
tion,  as  we  hare  repgatcdlf  referred  to  the 


main  featores  ot  f'"ini1«r  stands  in  the  last  four 
volumeaof  the  Esojjbb  Ueosistc.  The  atago  was 
flanred  and  described  in  Vol,  XXXill..  p.  348. 
The  new  stand  was  made  by  Uessrs.  Watson , 
of  Holbam,  to  Ur.  Crossley's  drawings.  We 
must  remark  npon  the  defectivo  system  of  fine 
adjustment  adopted  by  UeesrB.  Watson,  and 
also  upon  the  flexure  of  tbe  attachment  of  the 
stage.  These  defects  we  observed  at  the  re- 
cent converaazioDO  of  the  Bojal  Microscopical 
Soiuety.        ^^^ 


ELECTRIC    lIQHTINCt  -  ITS     FI&E 
RISKS  AND  THBIS  BEHEDIES.* 

By  HssBl  MoBTOiT,  Ph.D. 
President  ot  the  Stewis  InstUuta  of  Technology. 


danftet,  like  the  true  properties  ot  the  axraoy 
im  which  it  may  ariB<>,  are  bat  little  known,  a 
britf  explanation  of  some  simple  tacts  retaled  to 
'Vis  ■nbjeet  will  beat  tbiatimeseBsoaableBudper- 
...ips  nsuul.  1  would  propcap,  then,  to  beat  this 
subject  under  two  general  headt,  namely  :  lit. 
The  Bonresi  of  danger;  Snd.  The  conditioDS  ot 
thair  preventioD.  or  ot  security.  The  souross  ol 
danger  in  the  use  ot  the  eieolris  light  are  easenUally 
two ;  from  the  coaductiDg  wires  and_  from  the 
electa  lamps.  As  long  as  the  eleetrio  fluid  or 
slectiio  energj,  is  conveyed  by  a  luffidently  good 


rondnctor  it  is  pezfaotly  haimlsM,  wnmbling  * 
lirer  flcwing  in  it*  natDial  channel,  and  power- 
lobe  to  lisa  above  its  hank* ;  it  Is  only,  when  some 
easier  channel  into  ■nnoondlng  objects  ii  offered 
oi  some  partial  obstruction  of  a  certain  character 
impsdei  It*  regular  flow  that  tronUe  may  aiin. 
Tbe  conditlonB  of  these  diflimiltlea  are,  Mioreover, 
very  peculiar.  Thus,  tor  example,  if  two  eleetrio 
conducting  wires,  forming  the  ootgoiDg  and  re- 
tutuJDg  paths  of  a  powaifol  current,  are  placed 
near  each  Other,  but  are  separated  by  a  bad  con- 
ductor, as,  for  exam^ila,  when  both  are  tacked  oo 
to  a  board  partitjon  wall,  the  current  will  follow 
the  wire  from  isd  to  end,  with  no  development  of 
beat  In  the  tame,  or  tendency  to  leave  the  con- 
ductor or  pass  into  any  adjacent  object  If,  how- 
ever, between  the  two  oondnoting  wires  we  intro- 
duce soma  inperfeot  ocnduolor,  sneh  as  a  small 
wTre.  some  metallic  dust,  or  a  film  ot  water  con- 
taiDingminenl  matter  in  solution;  then  a  portion 


Accidents  of  this  nature  have 

alruady  occarred.  Thus  a  telegraph  or  telephone 
wire  baving  fallen  across  one  or  mure  of  the  ma- 
dnctors  usM  fur  sbeet  lighting  pniposes  hi 
fuaH,  iir,  itself  escaping,  hasoaaasd  the  fu 
Liiit^r  wires  connected  vrith  It. 


*  Fnaa    the  Snai'nry   En^l 


Bide  by  side,  withont  other  insulation,  on  the  same 
board  of  a  floor,  partition,  or  oriling ;  and  thoagh 
□stul  safely  lor  a  long  tima,  while  the  woodwork 
WHS  in  its  normal  sute,  have  d«^tl!wA-  «■  "^5^^ 
daMftrti"aa  Mi6.Tl.^q  -v'^ma.^ba  ■ni»A  Xw.-*™!.  ""^^^ 
X'viaa  viA-»nai4irti  OT"vBV'ia» -"»!««•  J^^^"^^ 


mtGUSH  moHAlPO  AMD  WOULD  OT  BOIBNCIE!  Mo.  873. 


coneiit  ii  eit>blidi«d  which  &nt  liMiti  the  damp 
wood,  then  chuiit  and  flnallj  eatahluhea  a  nriei 
of  uinata  ana  or  euettie  apsika  (ioDg  thia  chaiied 
nitAM,  which  would  aoon  d«Telop  a.  conilagntiaii 
if  left  tmcornoted.  Anin,  two  auch  wires  ai 
■bor*.  iii«Miit«l7  attadud  near  each  other,  may  be 
teoaght  into  momentarj  contMt  and  then 
aaparated,  in  which  cau  an  «leetrie  uo,  mlh  It* 
Intcnee  light  and  heat,  will  be  ertahllihed  between 
them.  In  likemansnaooodactingwireitieUma; 
be  inieenrelj  connected  at  lome  point,  and  U  the 
ibottiDK  ends  are  ■eparated  (lightly  during  me,  a 
•imilar''aia"  wfthlblntoiM  heat  mav  be  there 
dereloped.  Theee  eiample*  will  give  a  (air  idea  of 
the  danger  ariiing  from  the  conducting  wiiea,  and 
the;  are  m&nKeitly  to  be  guarded  againat  br  a 
~Toper   aeparation   and   iniulstiaD   of   tbe  WUM 

L ,___      Qi  yjjj_  howerer,  mora  anon.     At 

'  1  onl;  tnrther  point  oat  that  there 
kterei   of   anj   befttioi;   or   oths 

.-_, ion  arimng  in  or  from  the  eonduete 

itMlt  wh«a  an  adequate  one  ii  oiad,  ai  nniat  be  tiw 


}  riik   whaterei   i 


wndactOT  would  inrolre  rnbiaxu  npeoM  b  the 
nee  of  the  eleotiio  cnrrant.  Blaotiid^iaMttobe 
regarded  aa  a  sort  of  fluid  fire  paa^g  along  the 
ooDdactor;  aadaome  popular  notiOBi  •■  tMilHad 
are  u  alnnrd  na  ware  limilar  one*  lAlA  prerallad 
in  reterenca  to  iUBodBaling  gaa,  at  tiie  time  c^  iti 
llrat  inlroduetion,  hA  wUoli  Banted  rnlea  to  be 
mad*  m  aome  pUoM  4pt  «0  fl'[-  ahonld  be 
allowed  to  eomelnaentaatwUkai^  wood-work. 

Turning  next  tothadangBBwhiah  Bight  be  ex- 
pecledtrom  theeleetiialaiBpiitla  to  ha  Temarkcd 
u)  the Sret  plaoe,  that  tb*»m  the  eaw  of  tha  arc 
light]  depend  nau^  f  on  the  imimiIm  of  laiaja 
operated  on  the  nm«  oiicnit.  Thui  if  thii^  or 
fort}-  lamps  ore  opented  in  aena*,  the  akctni- 

maiutain  a  carreapondtag  number  of  arcs;  and, 
thpTefore,  i(  bf  any  maana  many  of  thee*  ais*  an 
olosed  out  Ihe  electro-motiva  tuoe  of  the  cumnt 
availiibls  lor  the  lemuniog  ones  wouU  ba  so 
ezcenaiTe  that  their  ant  a^l 

other  pirts  of  the 


it  at  K  I^. 
cnuLk-pin    B.    I^t  the  cenliifaga]  foroa  of    the 
weight  E  .ba  Indicated  on  the  diagram  by  A  Q, 
~'~~   ft  toward*  K.    The  diaaram  of  cenlrifnnl 
for  the  nvolution  will  ba  the  diola  to  the 

a  A,  and  radius  AO,  as  ahown.    Alao  in  the 

same  diagtaM,  let  Qi«  preware  due  to  tbe  redpro' 

caling  ^stoD,  &0,  be  represented  by  AD,  for  the 

craaS-pin  at  D.    Then,  as  shown  abore,  B  F  will 

id  Mt  the  pressure  upMi  the  pin  when  at  B, 

igh  aeUsg  on  the  engine-frame  at  A.    Hake 

—  B  F.    Thaai  for  the  erank-mn  at  B,  and 

tbe  eountar-wdgbt  at  K,  we  have  the  two  forces 
AI  and  A  O,  acting  at  A,  the  effect  of  whioh  i* 


wbi^ 


s  in:^t  beoom*  sieamlTaly 
letaUia  aarbao  holders  ana 
pirts  of  the  la^s  oonatitBte  poles  botween 
I  th«  an  would  *prin2,  melting  the  metal 
woiknnJ  uttablithiB^BTery  dangeroo*  centre  of 
combuatiuu.  To  avoid  thia  dais  of  dangers  two 
proTitiona  ahould  ba  made.  In  the  flrst  place  some 
arrange  men  t  iii  the  lampittetf  by  which,  whenever 
the  arc  eicecda  certain  safe  Ijmita,  the  current  will 
be  automatically  diverted  from  it  aod  ciirrled 
through  a  good  and  anfficiant  conductor;  and,  in 
the  wcond  place,  some  appaiatna  in  connectioft 
with  the  electric  generating  machine  by  which  the 
electro -motiva  terca  of  its  current  ehould  be  mied 
automatically  in  correapondence  with  tha  resiitanoB 
<tf  the  circuit,  lO  that  on^  diminution  of  auch  le- 
sistance,  oa  by  tha  oloung  oat  of  sereral  arcs, 
should  cituBS  a  conesponding  dimlDution  in  the 
force  of  tbe  cuirent  generated.  Numeron*  ooo- 
trivaucea  tor  both  of  tbsae  pnrpoaoa  tam  baan 
alia«d;  carried  to  greatar  or  less  psiisaM^  aad 
efBciFuoy,  and  it  is  manifestly  postitk  ^  such 
menni  to  lecura  immunity  from  nska  of  thia  sort. 
The  secoting  of  adtqoata  inantation  for  the  oon- 
ducting  wires  in  view  of  tha  endleaa  nuuifloationa 
of  telegraphic  and  tdepbonic  ayatema,  to  say 
nothing  of  the  other  CJoductore  found  in  all 
hoildiugi  la  a  problem  of  □□  small  difEcully.  One 
Important  eeoeral  prindpls  would  seem  to  be  the 
equal  inaulation  of  the  return  as  well  as  of  the 
wtgoing  wirea,  as  wall  a*  of  the  machuea,  and  tha 
aTOidauca  of  all  grouitd  oonnection  for  any  part  of 
the  circait.  Anath«  gnieial  rule  would  be  tbe 
••paration  of  outgiHiig  and  return  wirea  aa  far  aa 
poBibte  from  each  other;  ~~'   .   .   _     - 


a  of  oonduotois   leai 
vulaaiable  placet  even  where  danger 
directly  naolt  from  aooidental  contact. 


leaving  DO 

,   —   — „ a  details  of  this  aubject 

would  ba  ImposaiUa  within  the  proper  limiti  of 
Hoh  a  note  aa  tha  pnssnt,  and  I  will  therefore 
only  say  In  MueluMon  Am,  with  well  matured 


thase  dangon  may  be  icoridad  against  and  electric 
lighting  nay  be  m^a  as  safe  aa  that  obtained  by 
gas  or  by  candl**;  bat  withoat  Bush  care  and 
Judgment  the  use  of  aUetiiei^  oa  the  grand 
seala  either  for  ligUlog  or  fw  transmianon  of 
power,  woold  Inrolvs  ssrious  additioiks 
tiska  which  accompany  so  many  of  ths 
which  constitate  a  urge  factor  of 
nriliaatioQ. 

COirVTEBBALAHCIirG  ESGIHXS 
AND  OTHEK  KACHZHEKT  EATIHO 
BECIPBOCATDTG  PAKTS -H.* 

By  Professor  8.  W.  Soiumoar. 

(Catuliidid  from  pagt  250). 
OounterkalanolDK   of  Seclprocatlnar  Parta. 

NOW   M    us    consider   counterbalancing   tbe 
weight  Cf  by  a  revolTing  piece,  the  connect- 
iBg-rod  (till  being  neglected.    Suppoae  a  counter- 


...    „   _^ of  the 

paialleloBun  A  I  H  G,  we  get  A  H  as  the  toroe, 
m  mognitadaaod  direction,  and  active  at  A,  whioh 
lepretanta  tha  combined  effect  of  the  ramprooating 

' ' ' '—^'     Any  number  of  points 

curve,  traced  through 
all  the  pointt  H,  for  a  revolutina  will  be  an  ellipse 
H  J  Q,  aa  shown,  the  halt  length  of  which  willhe 
A  J  -  A  D  -  A  Q,  and  tbe  half  width  will  be  A  O. 

But  it  the  wdght  K  were  greater,  to  a*  to  cause 
aomtrifBaal  force  AL,  the  reaultant  of  ALand 
AIwUlMnapoiDt  U,  in  another  ellipee  H  N  F, 
the  half  width  AN  being  =  AD_AL;  and  the 
'  lU  lenglh  being  A  L. 

Now,  when  the  piaton  ramains  the  same,  each 

coontm-halaocB  weight  K  will  have  its  own  ellipse. 

Thus,  K  might  be  ^ren  a  aeries  of  voluei  from 

im,  ana  the  elUpwa  ilrawii.   When  K  i>  small, 

ilupat*  will  ba  longeat  in  the  direction  of  A  D  ; 

when  It  Is  large  the  eltipsea  will  be  longeit 

nrpendionlarly  to  A  D.    Between  these  limit!  the 

allipae  beoonei  a  ciicla,  the  radius  of  which  is  halt 

tha  radius  A  D,  Fie.  0.    When  H  =  o,  the  ellipse 

becomes  a  line—viz.,  the  horiicmtil   diameter  of 

tke  drela  of  the  crank  oibit,  ihown.    But  when  K 


[  tha  weight  of  K,  from  zero  up  to 

^- j^  ^  aerioa  of  ellipaes. 

.  a,  is  obtained.    It  is 
. .  „  ..  C  ia  Qfgativo— that ia, 

with,  icataad  of  agtintt,  the  Teciprocating 
parts,  we  hare  ellii>Me  evarreaching  the  Drank  circle 
horisoatally.  Again,  if  K  ia  greater  than  the 
reoiprocatlDg  porta,  vertically  oveireoching  ellipaet 
~r*  obtained.  Theao  elliptaa  are  indicated  in 
"ig.  9,  in  dotted  linea,  and  are  probably  of  little  or 
o  serrioe  in  practice. 

If  the  resultant    ierUnft  force  be  repreeeoted 
by  a  line  like  A  R,  Fig.  8,  it  will  teToIie  around  A 


when  the  ellipae  !■  wholly  within  the  circle,  at  the 
toll  line  aUipHi,  Figa,  S  and  Q,  we  notfoe  tb*  a- 
traordinary  peouliority  that  the  reaultant  fm* 
AH,  Fig.  8,  reTolrea  around  A  in  tha  opponli 
direction  to  that  of  tbe  ctauk.    Benoa  tha  thslu^ 


I  K  —  half  the  redpiocating  partL  is  the 
Bt  thoagh  eTerything  were  lemtmd  mm  Ai 
[,  and  a  weight  k  half  that  of  tha  iwiin^ 

kting  parta  were   ceotred  upan  the  oaak  |fa^ 

id  ua  eranlc  set  to  revolving  baokwaidi. 

As resardi th* tutenii^of^sbake  gensaHy.KI* 
_ie  touie  resultant  AH,  acting  at  A,  raloltisg 
badtwarda,  and  Tarying  in  leng£  aooonliiig  lo  th) 

"- —     "*'-  -ihoke  is  evideoUr  a  mminnm 

^-_ mas  the  circle,  half  aalargs 

oa  the  crank  circle,  beoauae  the  greatstt  vain*  at 
the  reaultant  (or  a  revolution  ia  h^  the  least. 

From  these  facts,  it  appatra  to  ba  impossible  lo 
perfectly  ooauterbalanca,  a  reaipcocating  t^^ce  by 
a  single  rotatiDg  piece. 

Next  anppoae  there  are  two  platona,  fto.,  of  equal 
weight,  aotualed  by  one  crank  inn,  ttio  piston* 
redptocating  in  Unas  A  D  and  A  E,  Fig.  S,  pasdag 
through  tha  ciank-abaf  t,  aad  at  right  sngln  n 


j  I  tha  f 


e  for  tha 


*adi  other.    Then  B  F  u 

"  -Din  for  on  ,.    I  ... 

other;  both,  of  course,  active  at  A.  Thentl) 
of  the  crank  A  B  ia  their  reaultant  in  magnitiide, 
direction,  and  point  ot  application,  and  it  i*  coa- 
atant  tor  the  entire  ravalution.  It  is  evident, 
since  the  centrifugal  force  due  to  a  oertain  wd^ 
K  is  constant,  that  a  weight  K!  may  be  ao  ebnaBn 
that  ita  centrifugal  force  shall  Joit  equal  the  ra- 
lultaut  A  B,  and  wehaveaperhct  balano*.  Wh« 
tha  radiua   A   K  equals  A  B,  the  weight  of  th* 

c  -  balance  X  uuat  equal  that  of  one  pistIS^ 

-rod,  and  oroia-head.  ooimectiog-rod  ne- 
glected, and  lutheinvetoe  proportioii  for  othar 
radial  diatances. 

So  for,  the  wdghtet  the  connecting-rod  hat  beta 
eicladed,  and  the  force  upon  tbe  crtutk-pto,  del 
to  the  reciprocating  porta,  hoa  been  aimply  m  alina 
parallel  to  the  redptocation  ;  the  obliqui^  of  tha 
oonoeoting-rod  having  been  neglected  also. 
Xhe  ConneotlnK-Bod. 

sUdes  or  redprocatea  with  tha  crosa-hsad.  As 
force*  made  active  upon  the  crank-pin  will  tlMn- 
fore  ba  here  doe  to  both  redprocation  and  nts- 
tiou.  It  ia  erid«nt  at  once  that  ttie  resnllsEt 
action  DpoD  the  crank-pin  for  different  poiatt  ia 
the  revolution  will  be  vanable,  tbe  gnataat  intaB- 
nty  beiug  in  the  line  of  reeipnioation  of  enaa- 
hoad.  The  least  intendty  will  be  nearly  in  a  baa 
at  light-an^lee  lo  this,  and,  though  least  tat  t 


1  be  conatdenblo,  and  la 


revolution,  it  will 
great  to  neglect. 

Alao,  tbav  will  be  lateral  forces  mide  aotivB 
upon  the  oroas-head  pin,  sufficient  in  high-tpeed 
engines  to  throw  the  croit-head  aslant  aciosa  ths 
baeklaah  in  its  slides. 

We  therefore  have  three  force*  to  condder,  fit.: 
lat,  loogitndinal,  or  in  direction  of  redprocation  of 
crosa-head  ;  Scd,  lateral,  both  upon  the  oank-Sta: 
and  3nl,  latent  upon  the  croas-head  pin.  Tit 
intendty  of  these  two  last  farces  depends  upon  thi 
constructian  or  foiTU  ot  oonneoting-rod.  Tiieflrst 
two  forces  may  ba  conaidered  m 
resultout  force. 

Tha  first  force  ia  evidently  the  aome  as  if  the  ss« 
of  the  connecting-rod  were  all  concenttntod  atC, 
Fig.  T;  and  the  same  rules  and  priudpIeauplM 
ta  tha  reciprocating  force  C,  apply  here,  llat  ii| 
at  D,  the  force  against  the  crank-pin  is  equal  ts 
the  centrifugal  force  of  the  mass  of  ue  comiectiK- 
rod,  if  hung  by  it*  centre  of  gravity  upon  us 
crank-pin;  and  it  vsriet  aa  the coaine  of  theataak- 

The  BGCOnd  or  lateral  component  of  fotts  vgOi 
□rank -pin  con  only  be  found  by  a  aomewbatsi- 
tended  inreatigation,  auch  as  finding  the  latecal 
occderation  of^avery  dement  of  the  counaotiu- 
rod,  and  referring  the  rffect  of  all  to  the  cmiS- 
piu.  It  will  take  us  too  tor  from  the  |inB«ait 
object  to  atop  for  this  now.  The  letoltiag  tat- 
muloB  were  given  in  the  original  paper,  tad 
reanlta  of  cdcniatioa  from  them  will  ba  giran  now. 
Fig.  10  will  aarve  ne  well  as  a  help  in  explatniag 
theae  resolta  ot  calculation. 

A  pitman  ot  very  awkward  proportiaw  wit 
taken  for  the  basis  at  calculation  ;  it  beiag  gri^ 
matic,  ovethanging  at  both  ends,  and  having  a 
wdght  upon  it  which  could  be  shifted  to  any  part 
of  the  rod.  This  weight  is  represented  in  ^.  10 
a*  overhanging  tha  crauk-piu  B,  to  a  diatancer. 
Making  t  negative,  placea  the  weight  to  the  left  qt 
B.    The  crank-shaft  is  at  A,  and  the  <z<m-head 

S'n  at  C,  sbding  in  the  horirontal  lino  A  C.  At 
is  a  counter- balance  weight,  which  for  oar 
preteut  convenience  may  alwayt  be  snppoaed  to 
have  its  centre  of  drarity  at  a  point  direotly  oppo- 
nte  to  tlie  crunk-pin,  and  at  a  distance  frtna  A 
eonal  to  the  crank  radius  A  B. 
The  part  B  C  conespoujs  to  the  ordinary  {dlmaa 

— 'ing-rod.    This  pitman  overhangs  to  a 

ik-pin,  and  to  a  £stanoa 


roBUBH  magimo  .ads  wosui  ot  scmRcai  ii6.«». 


u' 


ths    mktkenwtiekl 


of   I 


artant    iwnlt    i 

*ver  the   form      .     .__       

.  u  to  tbs  eff»et  that  tfie  fores  F,, 
thaannk-pU  B,  in  the  dinctiOB  B F, 
mlu  to  Ac,  TuiM  u  the  ifiie  of  the 
■,  01  u  the  length  of  tha  peTpandlaiiUi 
B  A  C ;  10  thai  F,  it  rea^touid  by 
9  verljeal  line  from  B.  Henee  thb 
fromm  maximnm  at  midatn^  to  0  at 
Qg  to  ths  gams  btw  a*  tke  hodMotil 


Oon&twbalftnolnr  of  Pitman. 
IffhaDBTBi  the  latent  and  lonfitDdinal  toroM 
vfea  the  eimak-sin  an  equtl  to  eaoh  oUm 
in  tliaii  — "'—  Talnea,  Ibat  is,  tbs  formal 
at  E.  and  the  l«ttw  at  D,  Fig.  8,  a  oountei- 
wtaght  E  mv  bs  so  ehoeea  u  to  p«rfeotl7  oountar- 
balance  tke  Imom  actina:  on  the  enuk-pin-  Bui 
it  is  Impontble  to  do  ttak  and  at  the  same  time 

"""'" '.eiaet  the  latentl  foi«e  on  the  orou- 

it  to  be  olwemd  that  whn  w  ii  not 


ireljooont 
d^    It 


B,  doe  to 
to  midstioke.    Tha  law 

IforcaF,,  at  C  Ii  alio  found  Um  lame 
That  ii.  if  the  laleial  fans  at  E. 
E,  then  the  Iat«nl  foioe  at  B  will  be 
e  m&iimum  for  F,  and  F,  ii  foi  tbe 
t  £.  The  length  and  weight  of  the 
parts,  however,  modif;  the  Intenaittu 
I  F|   or  F, ;    even  changing  the  ngn 

la  flnt  lupposB  onl;  a  piiimatia  or 
»n  B  C,  which  lepresante  nsailr  the 

F,  at  £,  Fig.  8,  u  foond  to  he  one- 
uoiimum  longitndiiul  force  at  D,  due 
pitman.  Also  the  ■"«»■"'""■  lateral 
C.iaa.  halt  F. 

lake  the  lateral  force  F,  at  C  zero,  so 
'  no  lenduDcy  tor  thii  force  to  ihake 
1,  it  is  found  oeceaaat;  for  a  piismalio 

Pitanded  bejond  tha  crank-pin,  as 
(  II  C.     That  is,   the  pitaun  being  a 

the  ciBDli-pin  must  be  at  a  third  Its 
ths  end.  Then  F|  will  be  f  the  longi- 
<  at  D,  ilus  to  tha  Huna  pitman. 
■n  oTerhang  at  B,  ai  in  2nd,  supposea 
e  added  to  tke  eatrems  end,  and  1st 
lien,  if  ur  be  one -tenth  the  weight  of 
uBt  be  placed  at  .386  B  C  from  B. 
c  =  i  the  waittht  of  pitman,  it  mnit 
■26  B  C,  from  B,  toward  tha  right,  in 

tube  away  the  weight  and  the  orar- 
lud  let  tho  pitman  Da  a  uoiloim  bar, 
hang  ate.   Than,  to  maka  the  lateral 

C,  eiiual  aero,  the  pin  C  moat  be  at  a 
jth  of  bar,  the  saoke  distance,  but  at 
,as  in2iu]. 

the  (one   in  the  direction  of  the 


»nary  to  malie  Fi,  at 


E,  equal  to  Uie 
and  wei^t  at 
weight   of  the  pitman- 


■  -134  f 
these,  it   appears  that  whenenr  the 

upon  the  crank-pin  is  made  "'"•♦■■■'*_ 
eceesaiilf,  bo  a  lateral  jerUng  oom- 

the  aiou-head  pin,  and.  On  MOOUdt 
iva  sign  to  F!,  n-ill  act  the  oppoute 
I  jeik  to  that  due  to  the  ordinary  form 
I-rod,  coQsidtrod  ia  "  1st." 
(eaaageest  thut  it  may  be  impOtdUe 
ero  uuder  tbe  conditiont  of  a  constant 
Urection  of  the  ivToliiag  crank  of  AB. 
equaliuna  demonitiatedtbia  to  be  the 

lase  results  may  be  practically  demon- 
mding  a  coiamon  pin  Into  a  crank 
il  in  the  flugan,  and  by  sticking  It 
arrow  strip  cut  from  the  edge  of  a, 
le  atrip  brought  up  near  tbe  pin't  head 
pin,  ood  tho  other  aod  Of  tha  jiln 
een  the  fingers.  The  itcip  may  be  left 
stiou  of  the  crank.  If  the  ciaak-fiD 
Che  card  atiip,  then  a  poiat  at  i  tbe 
I  the  other  end  will  nsaily  daaenbs  a 
■  Or  itthe  pinbe  at  a  thirdthslnutli, 
<ad  will  nearly  disenbe  a  strsight  lui*, 


ftHgiHnn,  tha  slight  Irrarularitf,  explainad 
•t^moTsafuteiinane  half  of  Ita  atioks 
her,  iru  npglectfd. 


oonntar-balMiae  of  the  pitman,  ehoosa  a 
w^f^t,  K  "  t  (W  -H  M>  +  F')  for  Una  otae  ui  uw 

Pitman  kndBoolprooatlnar  Pkrt*  Oomblnsd. 
UMitiee  we  will  oaoaUy  have  a  pitman  eom- 
with  rttii/neatMg  porta  q/'fOMW  weight,  noh 
pistom.  Ac,  in  — «*■— ,  or  tha  MW-frane  in 
niiii.  &B.     Tq  ndin    the    bsrt  eonnter- 


othar.    This  ooDdition  corresponds  with  that 
presented  by  the  circle  in  Figs.  S  and  9. 

Hance  the  resultant  aetiMi  of  the  foMoa  upon  the 
srank-pia  will  be  tha  oomhined  effect  due  to  the 
Lateral  force  F|  ot  pitman,  tlM  iMgltBdinal  foioe 


i,the 


4  rod, 


The  Gurrei  repraseatlng  the  aetian  of  thsai 
forces  individually  are  all  elHpssl,  snsh  aa  in 
Fig.  8.  Now,  if  it  can  be  diown  that  tha  reiultant 
eiure  due  to  tha  ooBiUned  action  of  all  ths  forces 

ia  generally  an  alllpss,  then  the  assumption  that 
makes  that  ellipse  a  drcla  will  give  the  beat  reaolt, 
bacausethecoimtar-weightK  can  than  baao  chosen 
i<  to  give  a  perfect  eoonter -balance  at  the  main 
itiilt  A. 
To  better  comprehend  this,  take  Fig.  \2  to 
'    "  "     *  '  aeparately.    Ii2t  AD 

lal  foree  due  to  ths 


nlatad  aa  foUowi  :- 

W       u     C     onrhant     K     AJ      Fi 
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In  th«a  examples  It  sfipeaTs  that  the  jatka  uimm 

tke  crank'shaft  may  be  made  lero,  or  that  the 

lateral  jetke  tipon  the  oross-hsad  pin  may  be  mads 

teio,  separately ;  but  Ihey  do  not  seem  to  ever  be 

— iro  limiiltaiieoDtly. 

Hence  it  is  impossible  to  so  prapcrBon  tha  parts 
of  an  engine,  formed  aa  above  speaiBed,  so  as  to 
~ive  an  abtolately  perfect  balance  throughout. 
latthe  jerln  on  be  thrown  wholly  upon  either 
lie  crank  or  cross- hsaid,  according  to  lhewiah« 
choice  of  the  deaigner. 


msnts,  and  let  E  B  r^irosant  the  max.  lateral  force 
doe  to  ths  |dtman  and  attaohed  parts.  Now,  as 
the  two  first  named  foioee  vary  bom  the  max.  by 
tha  aame  law,  tha  two  effects  may  be  added  to- 
gethsc,  aa  is  dons  in  Fig.  13,  by  drawing  the  drda 
to  the  radius  AD,  =  4  D  x  DD.  The  point  H  ia 
found  as  in  Fig.  S,  giving  AH  the  resultant  of  alt 
tha  longitodlnal  foroes  oomtrined  with  K.  Then 
Hi  is  to  be  taken  as  much  above  H  as  Bi  is  above 
Bi ;  when  we  find  Hi  to  be  a  point  in  an  ellipse. 
Hi  JQ,  In  wMAaiadins  AHi  lepiewiAittiew- 
nltant  action  of  all  the  loiow  ta  tx«Dnid!tM  li 


IheshaftA.  Now,  whn  the  force*  an  all  laid  cd 
tothesamasOBl^  this  slUnse  ibonld  be  a  circle, 
exo^it  whan  estamal  eondltioaB  are  to  be  eon- 
sidersd,  as  Is  ■nbasquantly  done. 

An  importsnt  eonaidsration  here  la  ths  effect  cd 
the  heavy  pitman  giving  a  large  lalae  E  E,  and 
shortaning  tlM  elJipss,  bom  the  dotted  one  to  the 
fnll  line  eat.  Fig.  It,  beeanse,  ths  imallsr  the 
ellipaa,  the  Isie  ml  be  the  diatuibiug  forees. 

HeiiM  it  Is  preftnble  fa  high-apstd  mgiosi  to 
make  the  piston  and  oRM-haad  as  light  a*  poasiUe, 
and  pnt  the  weight  into  tbe  pitanan  or  connectinB- 
rod;  beoaaee  the  eVeet  of  Iks  mass  thus  diqwsad, 
as  rsgards  cnriilon,  abeiiptlan  ot  power  at  be- 
ginning^ rinka.  &o.,  Is  ths  same  as  though  it 
wen  plaosd  in  tte  piAtm  er  erosahead,  asiT  tha 
heavy  |Anaa  (osssmei  theseeond,  and  important 
advantage  ot  xedncing  the  shake. 

Aninspeotlonof  Fig.  12  shows  that  for  tha  curre 
HiJ  Q  to  be  a  oiiole,  we  most  have  lateral  farce 
B  £h  daa  to  tha  heavy  pitman,  equal  to  A  Q  - 
AQi  aodAQmntt  be  eqwd  to  the loogitBdinal 
forae  AD,  Ism  the  oantrifi^  fore*  A  (3,  arlring 
Item  tha  eoantabalancs  weight  £.  Again,  to 
eaitlrelrdasttOTthedistarhiaf  far«s  aotivs  at  A, 
wanraatmeke  tbecinda  H.JQ  voaishin  A,  aad 
this reqnlrea that EB-  AD  "  AO,  nMnasitat- 
Ing  ansxceedinglv  heavy  pltansn  as  will  be  subee- 
qtMntlj  ecsitldsMa. 

_  But  W    us    first  eonaadtf   H,  J  Q    a   drde. 
show  that  tor  thie  we  have  fnantitiee 


:probahlrt£e  best  condition  for  quiet  ran- 
niiig  of  an  ^glne  la  to  so  proportion  tbu  weight* 
of  the  parta  W,  ici,  C  and  K,  aa  to  make  the  luagi- 
tu^naf  jerka  asM,  and  at  the  aaae  time  make  A  Q 
id  F,  equal  and  opposite  to  each  other. 
The  effeot  ot  this  adjuatmsnt  is  to  give  lo  the 
inne  a  jerklne  "  conpls,"  tending  tu  make  it 
_  j^  or  vibrate  abont  Its  centre  of  gravity,  and  in 
the  •ante  time  as  the  period  of  rotation  of  Ihe 

A  Trtanynlar  Pitman. 
Let  US  suppose  the  pitman  ao  modified  m  form 
itoba  a  triangle  with  ita  vertex  at  C,  Fiv.  10, 
_id  a  ahort  base  at  the  extronitf,  tbe  crank-pfai 
being  Inserted  at  tha  middle  of  ita  width ;  ancB  a 
pitman  is  shown  In  Fig.  13.  Then,  to  make  the 
-  '  lone  upoa  orots- head -pin  equal  aero,  we 
oaloulatlon  that  the  orerfaang  equals  a 
third  6  0,  and  the  lateral  foree  upon  craiik-pln 
aqnal  sight-ninths  the  hmgitudlnal  force  due  to 
pitman,  whereas  the  priatnatic  pitman  vras  three- 
fomth*. 

Oombtned    TrianroUr  Pltnuu  and 


1st.  Suppoae  the  ihokiag  taidsncies  to  all  be 
_jro.  From  oalcnlatiiin  it  appears  that  C  or  TT 
must  be  negative—a  condition  mipoaaible  ' 


Hanoe  the  triangnlar  pil 

to  wholly  dettroylbe  Jerking  affects. 

lad.  Next,  we  observe  that  the  best  that . 

do  isto  make  these  actions  apon  the  crosshead  and 
eiank-diatt  equal  and  opposite,  while  the  longitu- 
dinal jerks  are  made  lero. 


•onght  to  be  attained  by  the 
""  workman ahip. 


um,  aa  ni^  speeds  are 
help  of  science  as  welt 
_         _  the  Portet-Allsn 

engine,  we  bring  Ihe  figures  nearer  to  practice  in 
the  followinBrwilts  obtained  by  calculadon.  giving 
us  a  table  inoch  will  be  of  service  in  deaipiing 
iglnes  whsn  It  I*  sought  to  eounterbalauce  Uism, 
I  contemplated  here. 

This  table  is  based  on  tha  sni^iotition  that  the 
eight  C  ot  the  croa*  haa^  piston  and  rod,  added 
^  the  weight  W  ot  the  taria^nlar  ^tman,  is  eoa- 
stant.  and   together    equal    the  weight   ot   the 
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with  thnt  of  ths  reciprocating  nrti  C,  the  1 
jecldug  compDEKiiiti  AQ  KtA  (Fig.  12],  o 

aual  uidoppontaonet  Fg  (at  C,  Fig.  10),  incrsuB 
th  the  w«gfatO;  also,  that  the  aounteFbiluce 
TTdght  K  Inar— Ml  with  C,  from  vhirh  it  appear! 
that  thesogitia  will  b«nibject  to  mnchleaajerkiBg 
Mtion  wlwii  0  ii  made  as  Oaht  aa  paBBiblo,  and  the 
'VBigfat  pat  Into  tha  triaiiRiiln  pitmrta  W.  Hence, 
inprMtaM,  th«  otoaAaaa,  pliton,  and  radahonld 
In  daugned  flnt,  and  ndDud  to  the  miaimain  in 
watalit.  Then  the  pitman  ii  to  Te^eire  tba  whole 
■ddltioo*]  maw  ntoMearffly  added  to  gain  the  de- 
«ind  weight  of  "  heavy  iMdnocatisg  parte." 

Ai  a  mure  deflnite  example,  take  an  engine  of 
It  K  S4in.  «;I.,  160  rer.  per  min.,  etean  at  901b. 
upannt,  and  W  +  0  <^  720  +  100  =  8201b.  = 
K  =  oonnterbalanoa  weight.  Then  a  / 1  =  Hi, 
AQ=  -F,  =  leWb. 

Ot,  again,  interohange  the  waighb,  >□  Umt 
W  +  C  -  100  -f  r20,  to  Boe  tha  effe^  <it  the  more 
■uaalpToporUona.  Tbesa/i  =  3'S2,AQ=  -F,  = 
121 '21b. 

In  thii  eunwle  the  engine  wHl  be  nearly  eighl 
timea  u  nneteady  in  podtirai  at  in  that  of  heavy 

etmao ;  alio  th*  pltaan  ia  made  to  oveihang  an 
DOOTeniaat  diitanoe  fn  the  lart  example  of  aver 
twioe  the  pltanan  length  piopar. 

If  we  ent  oS  the  oretfaang  of  pitman  in  the  U*t 
example,  it  will  imariy  agree  with  proporlloni 
sdoptadlB  laueeiitMecfloB.  Then,  it  the  cirale  of 
Kg.  8  be  adoptad,  E  =  about  H  (W  +  C)  •=  about 
4001b.;  andttajvking  antian  at  cranli- bearing, 
tn  all  diieetiona,  will  be  abont  1,600ib.,  nearly 
tenfold  greater  nnrtaadinew  than  in  the  example 
of  haary  trian^olar  pitman.  The  ladiaa  of  the 
center  o[  granty  o(   K   ia   aappoaed   =•   cranli 

Again,  if  the  engine  haa  no  counter  b&Tanco  £, 
tiie  biDgitadinal  jerking  tores  will  reach  the  egm- 
pantiTely  enormoui  figure  of  3,330ib. 

™» 1.  rfheaTypitnianeooine  10  important 


Fig.  13;  better  beoansB  a  tendency  to  rock  ib  far 
liisg  olijiistionable  than  a  diiplaciog  force. 

In  the  aboTe  ioTeatigatioD  of  a  heavy  pitman, 
the  tiiuntnlar  form  waa  oboaen  for  convenience 
and  Bimpiidty  of  form.  In  practice,  however,  it 
nuRht  be  modified  aomewhat  for  the  sake  of 
oomeli  neaa. 


auppoBsa  vartJoaleDEinBiatoitaBdonabriokpier, 
butlt  ap  throDgh  a  baaenent  atory  of  a  factory. 
This  pier  will  probably  be  made  nnatl  aa  alLowable, 
to  BcoQomiae  room  in  the  taaement. 

Now  this  engine  ahonld  be  perfectly  free  from 
jerks  in  the  horiEontal,  ati  these  would  shake  the 
pier  and  destroy  it.  But  vertical  jarka  of  a 
cooaiderable  iotenaity  will  act  in  direct  line 
the  pier,  and  be  powerleaa  to  diaturb  it,  bcIi 
intensity  eulBcloni  to  lift  the  whole  engine. 

From  these  considerations  it  appeata  that  aa  tha 
lateral  jarldng  afleota  F,  and  F,.  notably  Fi  ahonld 


Again,  inppoae  the  engine  stands  on  a  flooi  — 
aame  distance  from  wall  and  pier  sopporta.  The 
flsor  will  easily  spring  vcrlioally  and  vibrate;  but 
horiEontally  it  is  aloutly  stayed  by  tlie  waits  all 
round,  so  that  the  whole  building  must  vibrato 
to  and  fro  it  the  floor  ahaks*  any,  aa  it  evi- 
appreciably  in  its  own  plane. 


intly    would ^, ,   „ ^ 

Under  these  conditions  tba  aamn  rerlicat  engine 
ahonld  be  oonnterbalanoad  in  an  entirely 
different  manner,  the  lougitudioal  ahake  being 
made  zero  at  the  expense  of  the  Lateral .  Ttiat 
ia,  the  ellipae  in  Fig.  8  'ahould  be  reduoed  to 

that  the  jerka  will  ^1  come  in  the  plane  of  the 


OiatFig.  13  ia  given  to  batter  iltmtrata  it.    The 

E'tmaoistob*  very  wide  at  the  oraok  end,  and 
overhang  the  omnk-pLn  a  diitanoe  =  iW, 
and  the  oonnter-welght  E  ia  to  =:  82aib.,  the 
pttoun  =  TSDlb.,  and  the  crosihead,  piiton  and 
n>d,  lOOlb.,  at  maotioned  in  the  example.  In 
Ifcia  engine  tba  jukiog  effect  in  the  direction  of 
A  C  la  aaio.  'ne  lateral  jerks  at  A  are  1 6Slb.  op 
when  the  crank-pin   ia  up,   and  down  when  the 

m  that  at  A  is  down,  and  down 
Bndilioni,  if 
i  free,  it  would  hai 
K  motion  abont  llw 
latBgioA,  the 

a  third  ofadagweof  i , 

tha  centre  of  grav!^  of  the  engine  Tomalna  aheo- 
lately  Sied.  A  rocking  effect  of  tbti  aort  ia 
•videutly  le«  effective  in  disturbing  the  engine 
than  a  diapladug  force,  aa  one  tenda  to  rock  the 
Mii^ne,  and  the  other  to  man  it  bodily. 

But  Fig.  13  it  awkward  and  uncnalh  in  the  ex- 
^eme,  according  to  modern  notiona  of  what 
eonatitatea  good  engine  design  ;  too  much  ao  to  be 
adopted  with  a  reliah,  notwithatanding  ita  great 
advantana. 
Itbal^ieen 


When  that  at  A  ii  np.  Under  theie  conditioni,  if 
tho  engine  wen  «upandod  free,  it  would  have  a 
aSght  rating  motion  abont  llw  oentre  of  gravity  of 
Qia  whole  tBgin*,  the  angle  of  tUi  tilt  bong  about 
a  third  of  a  dagiw  of  am.    Undarthne  OMdlllon*, 


m  atated  that  the  at 


a-praaanre  npon 


Qm  pifton,  and  ila  readiini  npon  the' 
eaai&ibDlw  nothing  towar'-    "*     " 

amrwar;  baoaoM  aqoal  .,   .    .. 

4inct  oantnl  line.  But  the  praaanie  of  the  croaa- 
naad  npon  the  giudea,  being  at  iti  maximum  at 
Aid-atroke,  and  in  the  aama  direotioa  for  both 
forward  and  baek  itnikek  will  give  eanta  for  a 
"*"  motioti  in  the  oeiigQ  of  Fig  13, 

— ^ ic  time  half  aa  long  aa  that  due 

to  the  dnulofara*Bonoemedintheh«aTTpitmnn 
Of  Fig.  13.  Tba  eiteot  of  thia  will  be  about  twice 
thatabovanamed,  or  about  two-thirdaofa  degree 
of  arc  BotthiaUoommontoaUformaof  en^ne. 
Bnt  aa  tegwdi  the  dnamlo  action  of  neiprocating 
paita,  toward*  ahakmg  the  engine  and  deitroying 
Ita foundatioB  the  advantage  of  Fig.  13.  aa  com- 
Jiared  with  the  ordinary  oonatTuctiaD.  ia  better  than 
at  JCS to  3iSO,  ot  b^Cv  aui  I  toW,  fbfaroDr  of 


floor.     The  problems  already  worked  out  abo' 

indicate  hnw,  not  only  to  reduce  the  disturbing 
farces  to  a  line  in  either  the  horizontal  or  vertical 
direotioa,  bat  haw  alao  to  make  the  length  of  that 
hue  the  shortest  possible. 

What  bai  been  laid  of  engines  ia  also  true  of 
jigiiwi,  mortising- maohinss,  and  the  like. 


trSBFtlL   AND   SCtEirilFIC    HOTES. 


U.  Maiche  has  found  by  experiment  that  soand* 
from  two  aeparale  aonreea  can  be  aeut  and 
received  aimultaneoualy  on  one  wire.  He  uaes  at 
tbe  receiving  staUoa  two  telephones  of  diiferent 
reuitancea,  and  at  the  transmitting  station  caused 
a  musical  boi  to  hs  set  going  on  a  microphone  of 
imsJI  reaiitaneo,  whilst  an  mduction  telephone 
transmitter  was  spoken  into  at  the  same  time.  The 
mnaical  aounda  wars  reproduced  in  the  telephone 
which  had  tbe  least  resistance,  and  the  vooil 
sounds  ia  theolher,  so  that  with  the  two  telephones 
to  tbe  ears  the  music  oould  be  heard  by  onsear  and 
the  speech  by  the  other. 

Tax  coldest  place  on  tha  earth  ia  YerkovaDik,  in 
Sihoria.  lying  in  67i  N.  lat.  on  the  river  Yana. 
at  mean  winter  temperatura  ia  48  6  dog. 
!ro  Centigr^e.  Thia.  then,  is  ths  cold 
pole  of  the  earth  lu  Asia;  the  correapondine  pole 
in  America  being  to  the  nortb-wait  of  tbe  Firry 


all  pTobability,  outside  tbe  line  of  greateat 
coio,  it  is  noteworthy  that  Verkovanik,  like 
Yakutsk,  is  on  the  main-land,  a  considerable 
diitanc^  from  the  Siberian  coast,  wluch  posseaaea 
a  comparatively  milder  climate. 

A  LTTTLB  glycerine  added  to  gum  or  glue  is  a 
great  imp co cement,  aa  it  preventa  either  be- 
coDiiog  biiltle.  It  aUo  prevents  gummed  labels 
from  having  a  tendenoy  to  curt  op  when  being 


Ths  Idw< 


SCIENTIFIC   SOCIETIES. 


BOTAL  ASTBONOHICAL  SOCIETT.^ 

mHE  second  meeting  alter  the  long  vaoatini 
I  waa  held  at  the  Sociely'a  moma.  Burliagton 
Honae,  on  the  evening  of  Friday,  Dec.  the  SO, 
Sir.  E.  Dunkin,  vice-preiident,  in  tbe  chair. 

After  the  usual  busmen  of  resding  ths  mioutea 
ing  tbe  prelents  received.  Mr.  Band 
.  Downing,  nnd  Mr.  Leeky  wore 
appomieu  auditors  of  tbe  aociety'i  accoutite,  which 
will  be  presented  at  the  February  meeting. 

Ur.  John  UcCance,  of  Bayuer's-Toad.  Putney- 
hill,  was  balloted  for  and  duly  elected  a  FsUow  of 
the  Society. 

Mr.  Common  waa  calUd  upon  to  read  a  paper  oa 
"  Silvering  Laige  Mirrors."  He  aaid  thattbechiet 
difliDalty  in  iilvoriug  large  mirrors  waa  doe 
to  their  weight  and  the  difBcnIty  of  handling 
them  and  turning  thsm  face  downwards  into 
the  ailvering  eolation.  Hia  o<m  mirror  was 
37in.  in  diameter  and  4iin.  thick,  and  weighed 
over  inO  poonda.  It  was  diHicuIt  to  handle 
sucb  a  beavy  mass  of  glass,  and  turn  it  over  with- 
out doing  some  damage  with  the  tackling  and 
pulleye  that  were  necessary  to  move  it.  The  plan 
which  he  had  adopted  was  to  make  use  of  a  larga 
sucker  to  hold  tho  mirror.  The  atmosphsnc 
presBUre  was  partly  removed,  and  the  sucker  eould 
Chen  be  attached  to  pulleys,  and  carried  the  mirror 
along  with  it.  The  aucker  consiated  of  a  shallow 
cylindrical  iron  box.  which  rei^t^d  upon  an  india- 
rubber  ring  at  tbe  l>aiik  nf  the  mirror.  Tbe  atmc- 
spheric  pressure  waa  removed  by  mesne  of  an  air- 
pump,  and  a  mercury  gauge  attached  to  the  box 
showed  the  smoont  of  eihaualion.  He  found  that 
a  difference  of  four  inches  of  mercury  between  the 
atmospheric  preisnre  and  the  pressure  within  tbe 
box  was  amply  lufBcieot  to  lift  tho  weight  of  the 
mirror.  For  nlvarine  lolution  he  made  use  of 
jiaeoae  and  water  and  nitrate  of  lilver,  and  got  a 
ver7goodfllm  in  about  forty  mlnntei,  lo  thatcf  the 
flat  became  dawed  while  he  wai  obierviog,  he  had 
■0  hesitation  in  removing  the  film,  and  could 
resilver  it  and  have  it  back  in  its  place  within  the 

Mr,   Watora   asked  Mr.  Common  whether  he 

foond  his  mirror  work  as  well  after  being  reoilveied 
aa  it  did  ths  flrat  time  he  naed  it. 

Mr.  Common  said  :  When  the  mirror  waa  flnt 
silvered  in  the  autumn  of  1879. 1  devoted  it  prin- 
cipally to  observationa  of  the  aatellites  of  Man. 
They  are  not  good  test  objects  to  give  an  ideaof 
what  a  mirror  will  do,  but  I  think  that  I  have  a 
better  film  with  this  process  than  I  had  before.  1 
observed  Satnm  lart  year,  and  during  ia79,and 
got  a  few  observations  of  Mimas  when  near  to  Oia 
end  of  the  ring.  And  on  the  first  of  this  month  1 
turned  the  instrument  on  Man,  and  aaw  Drtmoi 
pretty  plainly, 

ttx.  Btona  read  a  paper  on  a  new  form  of  tiannt 
circle,  with  a  prjamatic  objaot-glaaa.  Ha  aatd: 
I  propoae  to  make  use  of  a  prism  inatead  of  tbe 
crown  glass  lenn  for  the  object-glass.  The  1'ght 
will  enter ooeface  of  the  priaoi,  and  after  suff-amg 
total  internal  reflection  at  another  face,  will  pass 
out  of  the  back  or  third  face  of  the  priam,  wfaidi 
most  be  ground  with  a  couotve  surface  ;  attached 
to  it  there  will  beafliut-glass  convexlena,  soaato 
form  with  tho  prism  an  achromatio  objeet-glaaa 
in  which  the  raya  enter  in  one  direction,  and 
after  reQeotion  at  tight  angles  are  bronght 
to  a  focua,  I  have  calculated  the  cnrvea  neoeeauy, 
ig  three  rays  of  Ihs  apectruni,  C,  D,  andF,  to 
imon  focua  at  a  dialanoe  of  lOOin.,  ajid 
that  the  curves  for  auoh  an  objaot- 
would  not  be  inconveniently  deep. 
and  that  there  would  be  but  little  spherical  aberta- 
The  aiii  of  the  instrument  would  be  plaoad 
toQtally  eaat  and  wi  '  ^  ' 
cousequenUy  remain  al* 

by  merely  turning  tho  ii ...  — 

—Quid  be  able  to  observe  stara  at  any  altilndo. 
obvious  that  there  would  be  many  con veuienosa 
bout  such  a  plan,  and  that  an  oiiaerver  ironld  be 
bleto  obaerve  more  stars  north  of  the  ZBoith  than 
■ilh  the  present  form  of  ioBtrumout. 
Mr.  Marth  produced  a  copy  of  the  AftroMotuiKiit 
yaehr'xrhttii,  and  atated  that  a  similar  idea  hadoo- 
curred  to  Suinbeil,  who  had  hod,  ha  beUeved,  a 
small  instnunent  of  Sin.  or  4ia-  apertora  oon- 

~  '    Christie,  the  new  Aatronomar  Boyal,  sud  that 

was  one  objectioB  to  such  a  form  of  object- 

□amelv,  the  alisorptian  due  to  the  long  eovrse 

rsy  through  glass.    In  making  eiperimeata 

'egard  to  alarge  ipeotroicope,  be  had  found 

thatthelight  was  abou>,  halved  in  passing  throng 

tUokoeis  of  three  inches  of  gUaa. 

Mr.  Marth  aaid :  There  would  no  doubt  be  gnat 

difficulties  in  making  use  of  nich  a  prism  with  a 

large  taleecope.     The  liie  of  Iha  prisra  would  in- 

inconVdnieatiy  for  large   apsrturaa. 

. chief  obj  ect  leemi  to  be  to  get  rid  of 

the  dif&ODltiei  of  flexure.  In  \Wl  I  pabUAad  a 
method  by   whieh  tha  flexure  of  transit  iaitcn- 


3ue  position,  and 
it  round  its  axia, 
"       deTll 


Dkl  16, 1881. 


ENGLISH  MBOHAMIO  UHD  WOBLD  OT  BGEEKGZt  No.  873. 


949 


mmttaouIdbaTBfTaconntalvdsteTodiigd.    Iwu 


>Cable 


0  gat 


bIv  dsterodngd. 


auy  foi  meumiog  tha 
coutraotod,  uid  I  hul  to  Dootent  mTulf  with 
nuking  the  (aggMtJOBt  pablia  :  bat  I  am  gUd  to 
M7  that  HoMn.  Cook  Mid  Sou,  of  York,  hsTo 
now  coutmcted  (uch  u  inatnuneDt,  uid  1  dad 
'Out  It.  Ijotwj,  or  the  Piuia  obierratorj',  hu  ra- 
cestl;  baau  a-orklnzyaiy  rnunh  on  tha  Mma  liaM. 
I  hope  tliat  Ut.  Wiggloatrarth,  of  the  firm  of 
l£tam.  Cookaod  Soiu,  will  ■hortir  bTiae  tba  In- 
'•tauiieat  Ibey  hitve  luda  aod  exhibit  it  to  the 

Uc.  Stoae  iiid  tha  mikiag  of  auch  iipriiu  will 
be  taither  ku  expeoriTe  aiparimeut,  aiui  it  u  not 
«aiUi  tijing  uoleM  thers  ii  >  faic  chance  of 
■UBCBM.  I  don't  thiok  the  lau  □(  li^ht  will  be  ai 
xnatai  Ifr.  Slarth  uid  Mr.  Chriitie  isBmtc 
tbiolt.  It  muat  be  ramembered  tlut  the  inteml 
nflsctiaa  ii  A  tot^  reBection,  ao  tbat  will  oaoas  no 
Ion  o(  light- 
Mr.  Common  laid  about  two  jetrt  ago,  when 
llr.  Cluiitia  made  a.  remark  about  the  lou  of  light 
with  iMZgfi  piiami,  I  tried  tha  afTsot  ot  makias  tua 
of  intanial  total  Tefleation  at  the  tarface  of 
a  larn  priem  of  olaai  glaia  made  b;  Hilger,  in- 
itasdotaflaE,  (or  mjlargereQeetor,  aodlconiitad 
the  anmber  of  faint  itan  that  I  could  aea  in 
a  oertain  ana.  I  then  took  ofi  tha  pritm  and  anb' 
-"'-'-J  ui  ordinary  ailiar-on-gliu 


^aeo' 


astiead  that 
I  tha  took  off  the  silter  Hat  and  want  back  again 
Ta  the  glaM  piiam,  and  fouod  tbat  thare  were 
several  itara  that  I  had  diaoovered  with  the  fitt, 
which  I  waa  not  abia  aian  to  aea  when  usiug  the 

Mr.  Banjaid:  It  la  srident  that,  with  apriam 
tbore  u  a  oertain  aperture,  beyoud  wbich  no  ad' 
laotage  will  be  gained— for  example,  if  a  thiakaeaa 
of  Sin.  of  glaaa  eoly  allowa  a  quarter  of  the  light 
topaoa  tbrangh,  a  thickneu  of  bin.  will  oul;  allow 
a  quarter  of  a  quarter  of  the  light  to  paii  through, 
ao  that  a  priim  ot  6in.  aperture,  whicli  ihould  givt 
four  time*  aa  much  light  aa  one  ol  iia.  aperLure  il 
then  mn  aa  abaorptioa,  will  only  be  aa  tlTHCtive 

aa  one  of  Sin.  apeiture  when  •■--   -"- ''■--   -- 

taken  into  account. 

Mr.  Stone  nod  a  paper  entitled  "  Oa  Soma 
Syatamatiii  Errun  in  the  Dsterminatian  ol  the 
Semi-Diameter  ot  tha  Moon.  Irotn  the  Graanwioh 
Ohaerrationi,  ITM,  1840."  Ha  aaid  that  Menra. 
Uampbell  and  Neiaon  bad  aome  time  ago  read  a 
paper  before  the  Society  on  the  parallactic  in. 
equality,  in  wUch  they  tuaiitod  on  a  ta.'m  ol4Q 
ysara  period  in  the  expreaaion  for  the  moan'a  lon- 

Sltude.     Ha  had  again  vary  carefully  gone  orei 
19  gbierTatioDi  on  which  they  rcliad.    and  had 
coma  to  tha  conoluiion  t)tat  the  Tariation  wu 
tj  ayatematic  eiTora  in  the  deieiminaCion  of 
moon'*  aiimi- diameter. 

leiaon  aaid:   He  bad  alao  very  carefully 

„ sr  his  work  aKsio.  but  w«s  unable  to  Gad 

•aybTTOT.  He  waa  glad  to  aay  tbat  Fro<.  Newcomb 
uaa  likelj  to  oome  to  tbeir  esaietance,  ai  ha  under- 
itood  that  he  waa  about  to  uodertake  a  eioiilar  in- 
VBiLgati'in.  The  matter  ia  a  mare  qaeatiaa  of 
^iiiihmetic,  and  we  shaU  then  aae  with  whom  Frof. 
Xewcomb  agresB. 

Mr.  PoaTote  read,  and  explained  on  the  black- 
bsird,  a  ptperon  amathad  of  ftadiagtha  alemeate 
vl  tha  orbit  ot  a  aomet  by  a  graphic  proeeaa. 

The  Cbairman  sunounoed  thit  a  letter  bad  bean 
ToceiTed  by  the  Coanoil  from  Dr.  A.  H.  Murray, 
tha  editor  of  the  diotionary  of  the  Philological 
Eiooiety,  aakinq;  for  informatinn  with  respect  to  the 
latrodaotion  of  the  word  firri/irHon.  Dr.  Murray 
■ayazCau  you  help  ma  to  atcertain,  for  thenew 
Bagliah  dictionary  of  the  Philological  Sodety,  who 
tiret  introdnoed  the  tarmi  uphrlion  and  prriheHaii .' 
I  And  Hobba  need  prri/tfliii'i  (in  Latin)  in  161-2. 
i'erhapa  a  reference  to  aome  a<tro»omical  worka 
would  settle  tbe  rineation,  I  nhonld  be  glad  to 
know  if  they  woni  oaed  by  Copemicni,  Kepler, 
Tycho  Brahe.  or  any  nt  the  eirlier  uiUouomera. 
1  ehould  be  greatly  obliged  if  ^ou  would  ask  the 
qneation  nt  one  of  your  meatiagt;  we  want  to 
make  the  diotionary  aa  complete  aa  poaaible  in  ita 
biography  of  arery  word. 

Mr.  Obriitie  aaid  that  Mr.  Wealey  had  taken 
some  trooblo  to  look  up  the  early  uae  of  the  worda, 
lUidhad  foaod  that  Kepler,  in  his '•  Prodromal.'' 
unit  the  words  pi  riAclia  nfi  aplu'liii ,  a«  well  a*  the 
words  periuf  and  apnyir,  Kepler  also  In  his 
■■  Epitomes  Astronomicc  Copemicanm"  speaks  of 
the  words  opvjte  and  peruin  as  used  for  aphe- 
lion and  peiihslioD  i"  ih'  «/•!  ntlroHoiai.  Probably 
tha  words  miiiiti-  and  pirioi'  data  from  a  much 
earlier  period  than  Kepler's  time.  Qrant,  in  his 
*■  Utatory  ot  Astronomy,"  aays  that  Hippan:bnB 
dadoced  the  eocentricity  of  the  solar  orbit  and  also 
the  place  of  the  apogee.  Mr.  Wealey  has  therefore 
eaaiched  for  the  words  npoyrt  and  p'rinei  in 
"Anitu"  (DePhntoomena),  in  which  work  bag- 
menta  of  Hipnarobaa  are  preeerred,  but  he  hai  not 
beeai  able  to  find  the  worda. 

Tlio  following  wpers  were  alao  announced  and 
paitty  nad :  — W.  ¥.  Denniag,  "On  obeerrationB 
<if  Venna  in  tha  aprtng  of  IsHl.    Iiadiant  polntt 


of  shooting.atara  obeerred  at  Briatol  in  the  jeara 
1S7S  and  1ST9."  W.  E.  Flummar,  "  Oa  the 
motion  ot  the  eompanion  of  Siriua."  Prof.  C 
Pritahard,  "Note  on  the  variable  atarD.M.  + 
r No.  3^108."  A.  Marth,  "On  the  ooojuactionsof 
the  satellites  ot  LTranui  witb  eich  other,  wbich 
may  ba  obaervable  from  February  to  June,  \^^l  " 
A.  A.  Common.  "  On  obgerTalioas  of  Mimi 
1881 "  :  and  W.  F.  Donning,  "  Nnte  on  the  di. 
ooraty  of  Coaat  1881,  e  (Sehiiberlel."  The 
meetuig  adjoumed  at  II)  o'clock. 


SOTAL  MICKOSCOPICAL  SOOIBTT. 

THE  first  cwtrr-nnuatu-  of  the  Searion  ot  the  aho»a 
Society  was  held  at  King's  Collage,  Strand, 
on  Wednesday,  Tth  inst.  when  a  lar^e  gathering 
took  place  of  tha  Fdlowa  and  others  apecLally  in- 


UiB  well-knowa  test-object,  the  HiinrclU  ji 
mounted  In  a  aolulioo  of  phosphorus  !□  biaulphide 
ot  carbon.  Soma  time  ago  Mr.  Stephauaon  pointed 
out  the  fact  Ihst  the  Tisibiiily  of  roloDta  dia- 
phanous structure  is,  to  a  great  eitent,  dependcmt 
on  the  differaoce  of  refractive  index  between  the 
substance  ot  the  object  and  that  ot  the  medium  ic 
wbich  it  is  placed.  Va  tar  as  it  has  been  pouiblt 
to  verify  this  matter  by  experiment,  it  has  been 
abandantly  cosBrmed.  For  ei ample  :  Taking  the 
index  ot  dlstoaaceous  atlax  to  be  1*38,  and  the 
index  ot  air  as  10,  it  follow!  that  the  indei  of 
visibility  is  -38 ;  in  balsam  ot  162  tha  lisibiUty 
wonld  be-U;  in  water  ot  I-3S,  -i  only.  Dr. 
Dippal  bsa  suggested  mounting  dtatoma  iu  mono- 
bromideotnaphthaliiieot  index  16,  with  which  the 
risibility  would  be  upwards  ot  -22.  Eiperimeot. 
JDg  with  varioaa  media  of  etill  higher  index,  Mr. 
Stepbesnon  has  used  a  solntioo  of  phoaphoms  is 
bisulphide  of  carbon,  which  ha  estimate  to  havt 
an  indfii  ot  3  0 ;  the  viiibility  ot  silei  mounted 
in  that  medium  would,  therefore,  be  I '62  Thever] 
axtraordmary  strength  ot  image  shown  iu  Mr. 
Stvphanson'a  exhibit  was  the  subject  ot  general 
comment  at  the  fi;irerm;iB»t: 

T.  Piiwell  (of  the  firm  of  Powell  andLealand)  ex- 
hibited .■l"7iAi^^-i'ni^s//«fi.fn,  moontedin  phoapho- 
ms by  Mr.  Stepbeuson's method,  and  viewed  witha 
newhomo^oneouB-tmrnersion  \  of  1-4T  N.A.  (•■ 
nearlyl62°  in  ccowa-glass) :  but  though  the  image 
wastar  strouger  than  iaaverseen  when  the  diatom  is 
moaatod  in  balaam,  it  was  remarked  that  the  ex- 
hibit did  not  compare  favourably  witb  that  ot  Mr. 
Staphanson— probably  the  quantity  ot  phoiphorus 
employed  was  Inaufflciont, 

E.  M.  Nelson  eihibiled  the  lines  on  the  tenth 
band  ot  Soberl's  latest  20-band  plate,  which 
correspODd  in  oloseneia  to  thoae  on  the  aineteenth 
band  of  the  Ill-band  plate,— I'r..  112,000  to  the 
Eugliah  inch.  The  objeetiva  waa  Powell  and  Lea- 
land'a  I-I2th  of  1-47  N.A.  (=  HO'  in  crowu- 
glaaa\  and  the  illamioation  was  by  maana  of  the 
vertical  illnmiaator  of  the  same  optioiana. 

Croaaley's  new  microicope  waa  ahownin  aolion 
by  Maatra.  WaUon,  ot  Holbora.  The  object  exhi- 
bited was  a  fiaetroitule,  of  P.n'iiju/'iCuiii  ,'  viewed 
with  mirror  illumination,  in  the  axis  "dotted" 
■trueture  was  Been,  and  by  the  simple  lateral  mo- 
tion of  the  awingiog  ttil-pieca  and  the  rotation  ot 
the  stage,  tha  whole  range  of  effects  ot  oblique 
illumination  oould  be  obierred. 

Maaata.  Buck  eiixibited  a  new  l-6th,  which  thay 
issue  at  a  very  moderate  price;  but  oar  toportar 
was  uoable  to  inspect  the  exhibit  in  consaqnanca  of 
the  crowd  galhired  round  it. 

The  PretidoDt  (Professor  MarUn  Duncan, 
F.R.3.),  treasurer  (Lioael  Beale,  F.R.S.),  seore- 
taiiee  (C.  Stewart  and  F.  Crisp),  and  many  Fellows 
ot  tha  Society  exhibited  aoveltiea  in  ohjoots  or 
apparatus.  We  learn  tbat  Messrs.  Ress  were 
un.ible  to  complete  in  time  for  the  meeting  the 
latest  model  ol  Wonham'e  new  microBcope.  which 
was  to  have  been  exhibited  by  Dr.  John  Anthony. 


SUEBET  SCIESIIPIC  SOCKTY. 

AS  was  announced  in  the  Esauan  Mecea^io  ot 
December  the  9th,  tbe  Surrey  ScieuCiBc  and 
Liuirary  Debating  Society  held  ita  lirat  ordinary 
meeting  on  Friday  last.  The  broad  principle  lu 
alavery  was  discussed  with  great  ipirit  for  fully  an 
boiu  and  a  half  aud  attimvarda  the  following 
programme  for  the  next  throe  meetings  waa  an- 
nounced i—S  p.m.,  December  the -iSrd,  ■'Water"  ; 
S  p.m.,  January  tbe  Gtb.  "  Capital  Pauisbrocut  "  : 
»pm.,JaQaary  the  20th,  " llie  Eiistenoa  of  the 
Luminileroua  ,%ther."  tn  each  case  a  paper  will 
ba  read  on  the  appointed  subject,  and  wiU  ba  fol- 
lowed by  a  diacuMion.  The  first  paper  wilt  be 
read  by  Mr.  MacEtoj,  the  second  by  Mr.  L.  F. 
Mahoay,  M.D.,  and  the  3rd  by  Mr.  Molony,  Any 
readers  of  the  Ehqlish  Mbchikio  who  wish 
to  attend  theee  meeting*  must  uppty  to  Hr. 
John  Weals,  hoD.  sec.,  7&,  The  Grove,  Clapham- 
-   8.W. 


LIVERPOOL  ASSOCIATION  OF 
SCIENCE  AKD  AET. 

THE  tenth  general  meeting  ot  this  Aaaociation 
WHS  held  in  tbe  Lecture  Hall  of  the  Free 
Lidraiy,  William  Brown-street,  on  Thursday  avea- 
ing,  lat  December.  After  tea  and  coffee  had  been 
served  in  tha  ante-room,  Mr.  Conncillor  Leigh- 
Qregson  took  tha  chair,  and  briafly  explained  the 
objecia  of  tha  Association.  Other  busiaeas  of  a 
formal  character  having  been  tmssacted.  Mr. 
W.  H.  Duviea  (who  i«  well  kuown  to  readers  of 
the  Mecillvic)  delivered  a  tboroughlv  axhauative 
lecture  on  "  The  .Surface  uf  the  Moon,"  illiutrat- 
ing  hia  remarks  with  lunar  photographs  exhibited 
by  means  at  the  lanlern.  At  the  close  ot  the 
leotura  a  hearty  vota  ot  thanks  waa  passed  to  Mr. 


SCIENTIFIC  HEWS. 


FEOM  the  Sti/nrt  Oh't^-rrr  circular  No.  20, 
vre  find  that  tbe  elements  ot  the  new 
comet,  dliooTered  by  Swift  on  Nov.  16,  wbich 
we  gave  on  p.  277  from  the  Dun  Eiit  circular, 
differ  in  one  or  two  places,  possably  from  aome 
error  Id  tranalating  tbe  telegram.  The  longi- 
tude perihelian  abould  be  38°  U' ;  longitude 
node,  i05°  46' ;  inoLination,  ISl'lO'j  log.  peri- 
helion dijstonoe,  0-1496H.  On  p.  277,  "  •  184'  " 
i«  a  printer's  error.  Frof.  Winneoke  han 
observed  the  comet  at  Strasbnrg',  and  g'ives  aa 
the  Epbemeris  for  Nov.  2S,  6h.  3-5m.  Straa- 
bnrp  M.T.,  E.A.  2.'im.  25-JIh.  ;  N.  Doc.  62 
aS'  21 '.  The  Dun  Echt  oircuUr  giTea  tho  E.A, 
aa  5m.,  while  the  Scitita  Oburitr  oiioulat  print 
it  4m.  SCs.  There  are  several  other  emaU  dif- 
ferenoM  in  the  figures,  which  auggtst  that  the 
telegram  acnt  was  not  idoiitical  witb  tho  printed 
slip  received  from  America.  A  compariMn  of 
the  two  oircnlara  sbuwa  that  the  code  anawera 
ita  purposes  remarkably  wall. 

The  Dlrcolor-Oenerat  of  the  Geological 
Survey  having  oompletad  forty  yearn'  service, 
haa  been  knighted,  and  retiree  at  tbe  and  nf  the 
year.  The  post  haa  been  olfared  to.  and  will 
probably  be  Mcepted  by.  Prof.  A.  Oeikie,  ohief 
of  the  Scottish  Survej',  who  will  be  a  worthy 
sQCceRSOT  to  Sir  A.  Ramiay  in  the  highest 
poaition  to  which  a  geologint  can  anpirc  in  this 
country. 

Prof.  J.  Donaldson,  rector  of  tlio  Edinburgh 
Hig-h  School,  has  boon  appoinled  the  aucoeasor 
ot  Prof.  Black  in  the  obair  of  Humanity  at 
Aberdeen  University. 

Prot.  McKendrick  has  been  appointed  Fol- 
terian  Profeasor  of  Phyaiotogy  at  the  Boyal 
lastitution. 

Hetaorologlcal  obaerrationa,  at  an  iltituje  of 
about  a  mile  and  a  half,  are  Id  be  made  at  the 
PariH  Observatory  by  mexna  of  a  oapttVD 
balloon. 

U.  Tisaandier  14  abiut  to  piirauo  his  experi- 
menta  with  the  electric  diractihgp  balloon,  and 
has  establiabed  a  private  oompauy  (or  tha 
purpose. 

A  "new  UBS  for  elaotricitf  "  is  to  atnpefy 
beea,  ao  that  thej  may  bo  aafely  handled. 
Aooording  to  the  JSmei,  two  conneotinjf  wires 
are  attached  to  o.  lioneyoomb,  and  the  bees  are 
rendered  inactive  for  about  30  mlnuiea,  while 
no  bad  results  folUiw  their  "awakening."  Tha 
Oennana  are  croditad  with  this  application  of 
electricity  to  the  hiving  of  beos. 

Some  triala  of  De  Cordova's  fog-algnal  code 
were  made  recently  od  tbe  Thames.  The  aignals 
ar«  made  by  meana  ot  three  tones  from  ordmory 
whistlae,  wbioh  ore  numbered  ouu,  two,  three, 
and  whioh  give  a  tufliuleiit  number  of  ohangca 
to  answer  all  tbe  uaual  requirements  of  signal- 
ling at  aea.  The  ayatom  has  b««n  tried  on 
some  of  tbe  Cunord  veasola  and  other  large 
ateamers. 

Tbe  oppoaitioa  in  Gaimany  to  the  Thomas- 
Gilchrist  paleate  for  making  steel  haa  bean 
igain  defeated  in  the  Berlin  conrts.  The 
lumber  ot  licenees  now  in  foroo  in  Eoropo  ia  45. 
^t  Mesars.  Bolokow,  V'aughan,  and  Co.  a  Works 
oniiiderBbly  more  than  2,0C0  tone  of  Cleveland 
ron  aro  overy  week  run  direct  from  the  foroace 
n  the  shape  of  steel. 

At  a  reoent  meeting  of  the  Sooiety  of  Tele- 
graph Engineers,  Hr.  Stroh  said  that  it  was 
lifftcult  to  get  suitable  ateel  (or  nuk^uta  S&. 
tlu*  oiwnrtt^ ,  '«'\i««afc  -^twoiSd.  *»&.  -««a  -ww. 
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•dkptud  fur  Uka  iiurpoM.  Mr.  Lo  Nove  Fostor 
uiJ  hii  hod  uwd  froauh  Html  ut  Silrortown  for 
nwro  tlum  >  ymr,  and  utAtiil  ihnt  itx  oioollcnt 
inaKiiutio  pruiwrtj  wiu  duo  to  tho  fut  thmt  it 
DDntiiuui  uliuut  3  pur  ount.  of  tungatol]. 

A  pati'Dt  hiM  tiKiii  rniientlr  abtuuod  hora  for 
«  mMhiMl  lit  ouuntnic'liU),'  re){uUC(ir  friui'bunuin 
wluoh  DoniiiKtB  in  llio  untiD>n)niuat  □(  a.  piooo  of 
pnpiut-d  IWiijnl  wtnr,  in  luuh  u  uianiier  that 
the  }t**i»  mmpi'lli'd  to  {miw  Miruu^h  its  iiiiinet 
(wpillurj'   tuMs.      Tho     dpooifii'Btioa    id 

3ii::s,  isai. 

Tha  Oi-'maa  Gon'mment  proponw  to  Mud 
two  ponim  for  oWrvin^r  thu  tranwiC  of  Vonun 
ttnt  your.      Oiu<  rxpiidirlon  will  be  Ii>a]iteil  at 
the  moulli  of  tli<-  lUviT  L:i  I'IaIh,  hui)  thfl  other 
mX  Uutn-llu'R  Straits  or  tbu  FaUlanda. 

(  k  mm?tiii{r  of  the 


Uw  air  of  ■  num,  but  it  hrkted  the  walU  and 
fumituro.  If  ihe  sir  of  a  room  is  hotter  thin 
Ui«  wnUn  nuibtura  I'ondenik'ii  on  (hem,  and 
auMrw  aai  fiTou'DtatioD  am  act  up,  to  the  de- 
tMUneol  of  [he  i>f('upant«. 

It  ha«  bvvit  IntclT  miuntsinFd  bj  Herren 
Ijofv  u)d  l^okomj  thit  liTinir  rolLi  are  rhemi- 
callT  ditfercnt  fri?B  diud  ivli*,  iii  that  liTing- 
pl\^t.'<plafm  ^hof^a  an  aldrhvde  uatuni  hj  ita 
powfT  of  ndui'iDfT  tfitnmi-lr  dilute  alk»lin<' 
vlrer  *l.Jution^  irliile  d«aJ  protoplasm  diX-n  not. 
■^  iliRn'ftis^  diai'UMion  on  tho  subject  hiui 
taken  plaiv  in  the  Borlin  Cbiniiioal  ;Societj. 
Bctt  R<ink^  denies  ihe  cheinii'Sl  dittVrFncF,  and 
hidd*  that  a;  l«aji  »  p:in  of  ihe  reaction  is  due 
ta  a  Tvlalilo  mibstani'e  of  aide hrde  nature  whicb 
t*  nriT  fii:i;twnt  in  ^TKn  tvU*.  nrd  whirh  ho  is 
dispMed  lo  ihiak  fcinmi*  aldohrdi',  the  ficft  pro- 
dn-'T  ef_ii>imilii:on  of  racboai^  acid  in  the 
'  ■.'pp-'acal*  uraw  t!i»l  they  hare  car^ 
Ju^  the  uiiliilatiaii  pn>dui:ti  of 
MiNBi  ^>*:id*  of  alga-  and  i>f  germ^  without 
cliliiiv>pht  .U  but  have  ignite  f lilrd  lo  fiud  au j- 
BlTer-rc-iucin^  «ntT:.iu.v.  Thinkiui;,  further, 
t^ier  auf-^i  Lire  Iwtii  mirlod  by  aviion  o(  augar 
«c  laim;a,  :b?r  c-.i3rin>«i  liiT^m-'.-lrfs  thai  lvIU 
tvtlu.whi.'^  haT«  Qcithir  .<f  iheK  iubjilannv. 
Aad  aUrui:  Liel]  will  eai^'.r  ndno.'  a  rery  dilnte 
filr-fr  icl^t^oa  whi.:^  c.i^.ir  and  Unnin  fail  to 
»i!=.v.  I^e  iatiziate  relitii'n  beivct>c  t^ilrei- 
Miii.Lif  jower  aid  life  ,ia  their  opinion,  is 
*!i^ws  -leirlT  tr  the  fa.-:  tL*t  in  wbi^-herer  of 

i-i  nt»ct:.^  is  i^-^ifti^n  of  jMd  wi;h  their  de.iih. 
ti  ^Ba«e*  rreJM  i-  at  tie  dri(re«  of  lempenu: 
u  ^^.'h.  ^e  i*  *xTinmi«!kd.    T&i«  ' 


&;■ 


Vt  a  ^=^t=d:  :^:f  tho  olsi^^id  v::h  n 
ii  iht  a;:ii-.'  -'-n— j-      is  i-iev  :t  the 


deer  opucli,  but  accordlug  to  li.  Guudiy  he  may 

be  WButlnt' io  tli»t  of  thoM "- 

The  water- Dontent  of  steam,  a  BnbJBct 
about  whioh  there  has  been  a  deal  of  oon- 
trndictiott  is  atudied  by  Horr  Corio  in  a  Oor- 
man  Journal  treating  of  ateam- boilers.  With  mo- 
derate volooiol  y  of  steam  in  the  steam-  Hpaoe ,  neither 
friotion  nor  adhesion  (ha  contends)  will  exp' 
the  carrying  off  of  unevaporated  water ;  but 
phenomoDon  of  formutiuu  of  foam  may.  The 
author  indio  ate  n  tho  various  oircume tanoes  that  s  re 
favonrablenr  unfavourable  to  this.  Ueinquiree 
into  thertsQlts  of  variablo  remova]  of  iJie  Hteam. 
If  tho  removal  be  suddenly  itopped,  the  pressure 
rises,  and  part  of  the  ateam  formed  is  again  con ' 
densed.  With  diniinished  pressure  tbo  revcra 
ooaurs.  A  funoU  excess  of  heat  renders  vaporisa- 
tios  imperfeat,  and  there  may  be  fotmatioQ  of 
aloud,  as  in  the  atmosphere.  Uuoh  phenomena 
may,  it  is  thought,  account  for  the  diwrepancies 
in  oalorimetrio  doterminatioiis  of  the  piopor- 
tion  of  water  in  ateom.  Hcrr  Corio  reoommends 
that  the  proocBSCB  in  a  boiler  be  obflsrved 
through  a  glass  window.  Ho  will  ere  long  de- 
scribe a  method  of  dotamiining  the  water- 
ooiit«nts,  whiuh  aeemi  lo  him  veij  praotloable. 

It  bas  been  recently  proved  by  UK.  Dehorain 
and  Uaqocnno,  that  water-vapour  is  deoom- 
poeed  by  tbe  olbotric  rJI'ire  (or  silent  disohargv). 
They  employed  an  induction  coil,  somctimei 
with  tho  cusaical  appantua  of  UU.  Thenard 
and  Borthelot  [having  a  double  glass  envelope), 
ametimos  iriih  a  tube  travereed  in  its  length  by 
platinum  wire,  the  exterior  armature  being  a 
piece  of  tinfoiL  Vacuum  could  be  produced  in 
this  tube.  Before  pumping  out,  a  few  drops  of 
water  were  introduced  [iu  one  eiperiment) ; 
after  40  hours'  action  of  the  tjlliiir,  the  gsMous 
ronlentD  were  removed  to  a  eudiometer,  where 
tbey  were  easily  exploded.  In  some  experi- 
ments reafi^nts  for  oxygen  were  put  in  the  tubes, 
~md  were  distinctly  afflicted. 

By  tapping,  to  the  ez Cent  of  l-SJO,  tbe  main 
'urrent  produced  by  a  Siemens  machine  givinir 
Uumination  at  the  alation  of  Howrah.  near 
.'uli'utti.  it  bas  hvea  found  practicable,  without 
appreciably  weslcenini;  the  light,  to  oupply  the 
II  telefrraph  linw  going  out  from  Calcutta 
(which  is  about  1^  miles  from  Howmb).  Tho 
mtenaity  of  tbe  current,  measun:d  at  the  outset, 
at  Calcutta  and  at  the  distant  stations  {Jubbul- 
.  Coconada,  80J  miles;  Agra, 
^oO  miles,  &•:.)  is  i-onatontlj  much  stronger 
than  that  of  tbe  current  fumiahed  by  a  batterv 
of  60  Uinotti  elements,  usually  employed  for 
»erviae  of  the  line. 

L'  application  af  clcctrieitj-  isilcforitied 
neaione  .  in  1.1  1,  (vi.i'r.  i'.i^-.Vi /:('.  It  cun«isls  in  a  device 
iplaiui'  to  prevent  miii:arr  iMnuripts  practising  fraud 
oiecolci '  a^  to  their  slaiure  by  bending  their  knees, 
iupor:-  I  When  tbe  youth  <>lands  erect  aaainst  the  mea- 
led 1J1.1i  nuing  pott,  thi>  hmd  pini  af  the  knees  press  on 
lasy.  eleetiie    contacts,    causing   two  bella   to  ring : 

the  rinsing  Pea«e»  when  tkere  is  ihe  IcMt  bend- 
ing. Tht  rlidio?  bar  which  famishes  the 
measure  bas  al^o  a,  eonttel,  which  is  pressed  V'V 
the  hctd.  whereby  a  ihird  elostno  bill  is 
affected.  For  a  correc*  m\'asm«m*nt.  tbe  tiree 
bells  ^su'.!  ring  ^imnltaneounly.  This  n-stem, 
of  M.  Cuala,  U  now  employed  in 
tke  Spasish  army. 

la  Uliscov.  an  eiperiment  in  illumin«ii.i3 
was  lately  made  ir.  the  new  Cbun-h  of  S:. 
__  .       .   "  -    -      ~  .GeneraL 

S£ji»  than  ;..;j  wax  candli 

and  tbe  upper  nllvriAS, 


itEerally  [ 


electric  light  adopted,  witik  marked  tnatxtt,  by 
M.  Liebert,  in  the  Eue  de  Londres,  Pari*,  ia  de- 
Borilied  in  a  recent  number  of  La  y^nre.  A 
hollow  hemiipbere  about  3  metres  in  diamoter  is 
Kuipended  adjustably  from  the  roof,  so  ai  to 
present  its  cskvitytowardsthe  person  to  be  photo- 
graphed. In  Uiifl  cavity  are  two  carbons,  one 
fixed,  the  other  movable  by  means  of  a  ecrtw. 
The  latter  can  be  brought  towards  the  fonner  at 
a  right  angle.  There  ia  no  other  mechanism  ;  tbe 
time  of  exposure  is  so  abort  that  the  light  dae« 
act  fail  in  it.  Tbe  novelty  of  the  .-iystam  con- 
usts  in  not  trowing  tbe  light  direetly  on  the 
person ;  the  beams  in  that  dUvction  are  thrown 
bock  from  a  small  reflecting  screen  to  the  concave 
mirfaoe  of  Iho  hemisphere,  which  ia  paints 
white.  The  individual  is  thus  flooded  with  well 
dispersed  light,  which  th«  eyes   bear  without 


This  year,  64  tourists  haro  aacended  3[«di 
Blanc,  ^.,  19  French,  17  Englith,  G  Aroerinwf, 
II  Swiss,  fi  Germans,  3  It^ians,  2  AustriaiM. 
Three  ladies  are  iuoluded,  who  are  leapectivelj 
English,  Swias,  and  Fitmh, 


LEITEBS  TO  IHS   EDITOB. 


,  tkat  Mk 

~~  ■i...-.ii  __— aTOTbalr'"^ 

•Id  nt,  to  kesp  a  etattv  with  tUa  Itttta  |Ma>ga  <(  m 
■aiB^MakstasiitatbartolsbodrotphfMaki:  alto 
.. , ^--"^    ililMl" 


BSIQETNES9  OF  STAS8— COX.ODB  OS 
THE  "BSD  SPOT"  OH  JITFITKE- 
EBATIHO  FOWBB  OF  TBE  BUM  AT 
QBBAT  ALTITTTDBS— FTHDINO  THIS 
POSITION  OF  TBB  Lm^AB  TBBHI- 
HAIOB  ON  WEBB'S  MAF— DEW-CAF: 
AND  IHB  EFFECTS  OP  DAKF  QBNB- 
BAIXT  _  THE  OBEAT  NEBTTUk.  IK 
OBION:  OBJECTS  FOB  A  Sits.  TBLX- 
SCOFE,  fte. 

[ISji.'S  ] — Ox  tor  return  honis^  I  haatea  to  n- 
etm  the  promisa — or  qoaB-pminite — which  I 
isde  to  Mr.  ^.  H.  Baird  Oeounill  in  lettn  IMaT. 
Triiiug  now  with"  La*  Eloiles"  before  raa,  it  H- 
ears  to  me  that  F.smmanaa's  tatimata  of  IM 
brightncsa  oi  i  Caiak^wiar  w  aiidontly  inlfloded  to 
apply  tolely  to  the  (puch  at  whiA  be  in»i»  it :  Itt, 
on  the  pan  inoeeeding  that  on  iriuch  his  labia  of 
tha  itan  3o*>  to  the  jih  mag.)  i>  Caanopeia  ^p- 
pean,  be  lays,  "Onomstaia  sot  a  deaTanatko) 
'-    '     -ia-2-2i2a    La  palaM  da  la  CoaslelUHni 


apputieat  actnaUament  ^  7 


le  29E 


:*  l&SO,  j'si 


1  tbe  upper  nllvriAS 

X<>twi;i'.itacding   . 


iJ  to  t*T  lifhcia^  th-f 


the  exact  data  at  which  >  C  aaiopaiai  aboa .     _ 

tbe  l-itre  reiened  to.    With  ntsmce  to  a  Una 

SXaj^iri*.    Flail  maricn   prea    ita   mapiitB  ~ 

lie.i.  iSlO.   ij-.o.  and  l>6<h  as  1-2,  2.  2,  a 

reipectivdy.     Beganiing    Mr.   GrwimiH's 

for   a   lii:   of   sUn   no!  14 — ■-■*    --   - 

in  the  sequence  which  he  give 

maii.n  calls  Arcinrw  a  1st  m  _ 

dc<*  also  Kig*l.    I  AodroBMOB.  ■      „.    . 

Oriaoii  he  fliwra  as  2ad  mafaindaa,  j  Cy^  as 


iit-:.JI.'i*(iiatr'.f»i-r' 
.-.nd.-nJ  v...«    i.t.t  fr-.s   ■^is.ytr.-^.-^  wi;t  *ti-l» 


^'i.M  Aj-jtr.:.*.       Tir   f>. 


->IkVLi  ':-T  remiival  if  »he  trirea 
W:*^  xilt  Tww.  a  waierf  t  xtniM 
14  nod  barlry-mCi  i*  adieJ  ij  tSe  flmr-paste 
at  So'  to  6»','  Afur  K  minutes  tbe  whole  ma*s 
:t  ronr^d  into  a  larger  q^nntity  vt  cclj  wa^r. 
is.1  tte  now  iturk^ti*  Brtin»=^  is  aia'e-i  with 
vae  per  wet.  vyia-Iye.  wie-cir  t^-;  al^nmca  :* 
U,^Tii.  By  J«k^rar:-.n  c-e  iie=  5b-.a!nj  aU 
i*  iMue- parts  tf  ike  Sotir  is  analtervl  fi>r=. 
7l£  Biii^'ji    cf    p'&ctozn^iing'  with    ibi 


'  has  faiisd  to  enable  na  to  ftnd  bij  star,  t , 

Aliair.  nted  as  cxbciIt  of  tke  i  A  Ba^nitBde ;  bat 
Flammaiion  dtKiibca  botk  ihlilniaii  and  Fio- 
eyon  as  bong  cf  (he  l^Uh.  latepty  ta  my  qooist'a 
last  reqneat.  Ike  nugaitBdaB  ssngni  1I  hj  Fka- 
tnaiico  ia  1^M  Id  tk<  Mars  a<  wkkk  ke  nrea  a  b^ 
an  a*  follow :  CaHila  11.  Abtair  1-&,  FoHalhaot 
I'T,  I  Oricnis  Z.  ■  Fma  ii.  Alada  1.  ^  Andm- 
mecK   2:.    :  Caa^upei*  i4,    ■  P^Mi  SS,  and  i 
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dsflned  on  its  3.  edge,  but  leemed  to  nodoall; 
*luda  off  on  the  N.  aide,  leaviiig  a  ligbt  border  to 
ttie  nd  ipat,  which  wag  bonnded  on  ttae  N.E.  if 
ft  delickte  copper- coloared  atreak,  which,  blanch- 
ing ont  fnm  the  principal  dttk  belt,  curred  Tonnd 
tha/.  end  of  the  red  >pat  for  aome  di'tance.  and 
.,.—   . J   _.  =  __,_...  ... jt_  ,^,[  ^„|j  ^ 


sPenai,  ^'Bod  c  Casaiopaie,  (  Orionia,  ;j  A.iuigEe, 
il-  Uiaa  Maioria,  i  Cephsi,  Deoeb,  Altair,  and 
i3  Tanri.  Thaie  aro  atan  to  which  I  refer  in 
eatimating  magBitudaa.  I  would  like  to  have 
eatioiationi  (other  than  those  I  paiKm)  with  which 
to  compan  my  own.  Alio,  if  ha  wonld  lulorm  me 
—or  aaf  where  I  could  get  the  infarmaLou—aa  to 
tha  proper  way  of  aaeartaJmog  the  ■tmoaiiherio 
abwrptioD  at  Tarjing  altitndei.  I  hops  that  oora- 
pljing  with  iny  retjMata  will   not  eacroach 


pljing  with  iny  retjMaca  will   not  e 
much  on  F^.  Fiokeiing'a  TaluaUe  ti 


>e.    Iti 


limb.  Two  Terydiatinot  dark  belt*  were  aeen  in 
the  3.  polar  region,  and  two  In  the  N.  (the  mn^ 
X.  of  these  bad  a  break  in  it,  and  joined  ita  S. 
ndghboar  near  the  W.  limb}.  Laat  CTeniog  the 
featnrea  juit  deactib«d  were  again  obaerred,  bat 
laaa  faTOurablv,  ai  the  tlFfinition  waa  not  lo  good 
aa  it  waa  on  the  2tJtli  ultimo,  when  the  ateadiueaa 
of  the  air  and  the  excaltent  qualitiei  of  the  Calver 
mirror  permitted  far  more  detail  to  be  awn  than  it 
WB*  poanble  to  repreaent  aatiafactorily  in  a  draw- 
ing. ThoB.  a.  Blger. 
Bedford,  December  6th. 

JTTPITBK— SSBSBinUS. 
[19613.]— RiFKBBnia  to  the  great  red  apot  on 
Japiter.J'our  consnwndent,  "M.  A.,"  let.  19*69, 
aaka,  "  Whether  other  obaerren  have  ramarhed 
that  the  red  apot  ia  much  fainter  than  it  waa.^* 
Perhaps  tha  fallowing  extract  from  my  notsbook, 
under  date  No*.  28U,  may  interest  him  :— "  For 
aeveral  weeka  paat,  I  have  noticed  an  apparent 
falling  off  in  the  eclour  and  dcnaity  of  Japiter's 
great  red  root.  It  atill  aaanmee  a  rtd  or  fiery  ap- 
pnranoe,  but  aeemi,  iu  aome  myaterioua  manner, 
■horn  at  a  portion  of  ili  former  brighlneaa.  Poi- 
■ibly  thia  apparent  faintnou  is  an  optical  illusion, 
or  merely  due  to  atmoipheric  diaturbancea  ;  but  to 
whatever  oanae  or  causes  attribntable,  it  ■■  (to  me] 

The  a^TB.  taken  in  conjuDction  with  let.  194.i9, 
Is  oertainly  DUrioua.  and  &  '<"  flimiHuli.,,,  >»  Mr 
IrwA/iuM  UK.;  <le»4il!,  of  ikr  nd  >i>ot  ha.  arluall;/ 
toKrii  jilau)  the  eoincideoM  ia  aomewbat  remark- 


me  whether  any  interior  formation  haa  been  ob- 
aerred  within  a  amall  crater  on  the  aouth-eaatein 
wall  of  Meraeniue  ? 

nie  following  ia  from  my  notebook : — 

Dea  Znd.— Time  11.10  p.m.  to  12.1.5  a.m.; 
aper.,  3|in. ;  powers,  SO  and  122. 

K»amined  Qaaaendi  and  snrontDding  region. 
Sereral  minate  objecta— apparently  hillooka—de- 

teeted  on  Boor  of  crater Small  crater 

vinble  on  south-eastern  wall  of  Msiwnioa— with 
Binote  interior  object* — cone-shaped,  and  Tery 
dearly  defined. 

Bemark  a.— Definition  fair. 

•  Well  acen  with  both  VO  and  122. 

A*  no  mention  of  the  above  ia  made  in  "Celeatial 
Objects,"  or  in  any  worka  on  the  moon  in  my  poa- 
•asalon— including  scTeral  gond  mapi— itmay  pos- 
sibly have  escaped  prerious  dstccliou. 

Acoatte. 

TABIABLB  STABS. 

[inSU.]-!  TiiASK  Prof.  Pickeiing  (19430)  toi 
biseitrems  couiieay.  As  the  subject  of  variablt 
"' —  '"  "    "  'n  which  I  take  the  deepest  interest,  I 


make  them,  becanaa  uf  the  eonrlery  he  has 
already  shown  me. 

Froteaaor Pickering  remarks  ihst  the  diffcrenoe 
.  the  order  of  tiie  stars  at  different  dales  isproba- 
y  due  to  atmoapberic  csusua  alona.  In  regard  to 
lis  I  may  aaj,  that  many  of  tha  eeqnoncea 
recorded  iu  Utter  19249  were  not  noted  until  the 
star  had  bean  looked  at  carefully    halt  a  doxcn 

itween  the  aeparate  obeerva- 

tiona  being  often  more  than  one  hour).  If  the 
reialta  disagreed,  I  tither  madenn  entry,  or  marked 
the  entry  as  dotibtful;  no  result  so  marked  wsa 

E laced  in  the  tsblo  published.  I  have  no  donbt, 
owe^er,  that  weakcess  in  my  eyes  oaniinf;  me  In 
aee  Hizar  and  Alcor  a>  one.  haa  made  me  think  s 
a  little  blighter  than  it  really  ia  ;  at  the  aame  time, 
'  ■-—  no  doubt,  as  far  as  ,n;i  iirtc  obserTatiooa are 
led,  that  it  hasincreased  (for  lam  not  aware 
lability  having  been  alleged  in  regard  lo 
FIsmmarion'i     results     (as     given    by 

A.S."  in  letter  19271)  differ  onrioualy  from 

Professor  Pickering's ;    I  am  pretty  aure  {fast  no 
largo  variation  took  plnce  in  the  brishti 


Aa  woaM  Ate  Sb  Mttamtm 


to  Frnt.  Fiokerinar  if 
I  ot  Yeg»,  Capdla, 


then 


te  of  lisl 


,  only 


jeaturethatFlamra: 

udarda  differing  from  those  employed  by  Fro 
feasor  Piclceiing,  o~   '"  ''""" **  '' 

absorption. 


a  uncorrected  for 

(19136)  for  eslimatiDg  magoi- 

„       -     Coiiceining  my  remark  as  to 

the  HlHug  up  lit  gap<  iu  a  broken  arnea  of  obserra- 
tiona  from  thu  par's  coneaponiliug  in  another 
aeriea :  ot  course,  if  the  two  wer«  placed 
sequentially  and  used  as  tboujih  a  distinct  whole, 
a  great  mistake  wuuld  b*  mode ;  ws  should  be 
treating  as  identicul  two  thines  of  which  tha  bases 
'  My  dissimilar.  If,  however,  both 
lade  upon  adeSnite  plan,  anJ  with 
d^nite  alandarda  (and  I  meaut  such  alone),  it 
would  be  surely  poisibto  to  rtduca  them  to  a  com- 


'trm  Majoris  cc 


Mr.  Eapiu's  remarks  about 

rm  the  conjecturea  1  put  fi 

laragraph  G).      It  is  wrlam  mai  i  uiiu  <  ua>c 

. ..^   :.    tirf^iitneis  more  than  once.    Such 


ir  19240 


ilated 


to  hoi 


brighter  thnn  a.  I  have  firs  times  in  Ibreeyean 
aeen  it  decidedly  fainter  than  a  "  He  adds:— "I 
alio  regard  il  Ursni  Majoris  aa  variable.''  A>  re- 
garda  Z  and  S,  it  ia  worth  while  pointing  out  thai 
Tamil  uiigns  to  each  the  msguitnde  1.  I  sup- 
pose the  msguitudes  were  estimated  at  tha  limi 

cnnaeqaently.  the  dates  13G5  and  ISG8  in  tfai 
"  Mean-year"  ciilumn  give  the  periods  for  which 
the  magnitudes  are  tine.  If  these  entries  L 
miaptints  or  mistakes,  the  entirely  different 
psaisnce  presented  by  the  tail  ot  the  Bear  through 
the  waning  of  the  middle  atara,  and  tbe  practiwl 


known ;  and  thil 

~  macnitni' 

of  Uie  si 


diiappaarance  of  one  of  hia  Pointera,  muat  bs 
witluu  the  reeoUectiDu  of  some.  Hy  own  ecB- 
jaotuiviare;  That  each  one  ot  the  stars  is  vmrialila ; 
that  of  each  the  period  it  long,  and,  probably, 
Tariabte ;  and  tiut  each  ditplaya  many  small  altcn- 
tionsof  hiightnesa— auch  aa  those  fonnd  by  Ml. 
Eapinlnlhecaseofi).    I  hope  that  Ur- Eipui  KiU 

--■--his  observations  upon  i)  ' —  ^  ti-' 

,  b*  oommunicatea  the  list 
promiaea,  he  will  iDClnde  e)  ' 

Ifr.  Bead'a  IctUi  (19410).  tha  replica  thereto,  aad 
Ur.  Mills's  communication  (1941»8}  suggeit  <m< 
thought— that  it  would  ba  writ  for  obaertenio 
*  r  an  eiact  account  of  the  sentitirencsa  of 
eyes  to  ooloura  of  diffarant  kinds-  It  ta  qote 
poaaibltt  that  Mr.  Mills's  ayes  may  not  be  apediUy 
senutive  toned.  At  all  eventa,  it  ia  raah  to  say 
that  the  entries  releired  to  are  „rci'".'rilii  euggs- 
rated.  Eyea  difftrasmnoh  in  anwitiveoeas  as  k 
hue;  difficolty  in  dislingnishing  tiula  and  cclou- 
blindness  are  not  ideuti^. 
'kV  I  aak  Mr.  Chamber*  why  Dubhe  and  „ 
I  Miooria  do  not  appear  in  his  liat  ot  red  ilui : 
Aa  regarda  the  pamiiraph  reapecting  the  forniis 

' nr  "  Soientilla  Xews"  of  this  week,  I  hata 

Biiipcctefl  that  the  colour  uf  theaa  itan 
jes,  hat  never  thought  the  chaugps  priiodit. 
OnDec.  10th  ii  seemed  unusually  red.  Hetpdinc 
aVttm  Minoris,  Argelander  taya  :— "  1  h.'e  re- 
peatedly hid  nn  ojiportnnily  ot  coniiuciiig  mfailt 
''latitia  net  alws)  a  equally  leddish:  itisaoii.eiima 
ore  or  leu  yelluw,  and  sometimes  yary  decidedly 

Would  "  \V  C.  E."  please  say  how  he  eiplwca 
the  phenumeus  observed  during  the  posanue  ( *  ~  ' 

Earth  through  that .  -.  .=^1 - 

Qlasgow.         " 

WATSON'S  PATENT  TOOI.-aBIlII>E&. 

[1951  j.]— Tun  illusliation  ihows  Ihs  appsiatiu 
fixed  to  an  ordinary  grindatone.  A  tloClsd 
standard  ii  fixed  t>y  two  bolt*  to.  the  ead  cf  the 
frame  in  an  inclined  poiition,  and  carries  a  thafi, 
upon  each  end  at  which  are  keyed  the  carriera  H. 
"Ao  cairieia  have  vertical  alots  In  their  npper  ends, 
and  the  one  on  the  side  of  tha  atone  where  Iht 

r-wheela  an  has  a  prolonged  arm  with  stud  st 
lower  end  for  eacnecting  >od.  A  teeoa^ 
ihift  paaies  through  the  centre  ot  these  rarticn. 
upon  the  ends  of  which  are  keyed  brackets  E, 
'  iviBg  curved  or  eccentric  tlols,  and  one  of  tkM 
prolonged  aim  with  atudfor  coonectin(r  rodD. 
Tha  brackets  arc  keyed  to  ahalt  with  thi* 
trie  slrits  iu  oppoiiM  direction.  Tfanaghthae 
and  througli   the  rartical  slota   of  carriers 


for  giving  to-and-fro  motions  to 
the  cairieta  H  nnd  tha  bracketa  £.  They  ira  f»e 
to  move  pariislly  round  the  centre  wbrpl.  towaidi 
or  from  tha  ipparatue.  Tbia  motion  ia  given  by  tha 
levers  B  and  F,  and  is  tor  the  purpose  of  ad- 
Justiag  the  teal  in  a  transverse  and  lcn^i;ndinsl 
direction. 

The  methoil  ot  niing  the  apparalui  is  as  tol- 
lowii :— The  tool  (not  shown  in  tbe  pbnlo.)  is  Iliad 
in  the  bulder  by  aa  idjusUble  uip  lever,  snd 
brought  to  bear  upeii  the  stons  Tiy  ihe  weightssl 
lever,  the  amount  of  pressure  beiiig  regnlatsil  by 
brin^fing  the  lever  forward  over  the  etono.  The 
bxil  IS  adjusted  as  Ihe  grinding  proceeds,  iqnaisn 
askew  by  raining  or  lowering  the  lever  B,  anda 
mora  or  less  acute  edge  ii  obtained  by  raisiBg  ir 
lowering  tha  lever  F.  II  the  tool  raquiiea  tote 
ground  with  a  curved  edge  (e.g.,  an  •»  or  •dgf), 
the  gear-whetl  C  ia  put  into  gear  wUek  gtw 
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|»rotriut«  t\t  U»  9t\y^n  ii«vuriitDl>\  m  »  pOBition  tint 
MTtr^t  Mt  <«ii|HtrimoiitiiUy,  Miil  Ihoik  oarofully 
iii«H*»unK(  *ii\l  timwii  (o  ■imUu,  to  iii  to  reoord  tha 
«MOt  Mi<uUr  K4*tioua  of  tlm  body  and  leg  to  a 
TtttU%**l  iiii«  Mid  th»  axil!  of  tho  oraiik-ihaft.  The 
l^vwu^MiK  I.  5.  and  4  an«  iinwtily  intaiided  to  supply 
atttHoM4it  hivadth  of  iUuNtratiou  to  cover  evory 
M«%*Ut>ab!«  iK>aiUou  in  which  a  ridoroould  work  if  so 
U)ii)svMsl.  ilut  bofox«  oxaiuiiiinfc  tha  respective 
a*iranUi)rM  and  drawhaoka  of  theio  four  typical 
|v>«u«Mt«,  it  will  b«  woJl  to  point  out  that  one  rule 
r«\r  adjuttmMit  of  iMit  or  saddle  is  common  to 
an^T  fK^tion  that  can  bit  assumed.  It  will  be 
k^mrwd  that  tha  «i«iv.V  -/niM/  is  maila  to  coincide 
wiU\  th«  axis  of  the  crank  *'  G."  Now,  althoogh 
tK«Wn|Sth  fi\tm  **hip**  to  axle  may  not  exactlj/ 
nil  *xtry  lidor,  yet  it  will  always  furnish  a 
Avtlnitv  standani  to  adjust  by.  Thus,  if  a  rider 
wants  to  adjust  the  height  of  the  seat  or  saddle, 
h^  UAy  Always  do  so  in  a  moment  bv  the  following 
mle :  ~L«t  him  first  take  care  that  his  posi- 
tic'n  on  the  saddle  is  comfortable,  and  as  he 
■i^es  it  to  be  when  riding.  Then,  having 
liopwd  either  pedal  to  make  room,  let  him  tarww 
Evv  iht  moment  that  there  ars  such  things  as  pe<uds 
to  b«  u««k1,  and  without  moving  in  his  seat  let  him 
»tzv:ch  his  leg  out  quiU  ttruiuht  from  the  lap.  If 
tk«  can  then  f«el  that  his  attk)v-joiut  tciUjwtt  touch 
:  \  .:.  -..«  /'  :\  •  t*r.rN.v->/.ii/r  (as  it  leaves  the  straight 
to  b«sid  down  towards  the  pedal),  his  seat  for 
ii*tance  will  not  be  ver}*  far  from  the  best  that  can 
Sfr  obtained.  If  the  axis  of  the  crank-shaft  cannot 
be  reached  by  the  ankle-joint  without  moving  the 
body,  the  saddle  must  be  dropped  accordingly.  If 
±.t  ankle,  joint  overshoots  the  axis  the  saddle  munt 
Se  raised. '  Xow,  if  the  seat  can  only  be  raised  and 
!rcr:>ed  vertically,  there  is  an  end  of  tho  matter ; 
bu: ::  there  be  provision  for  horizontal  adjustment 
^at  :hriv  always  should  be  in  machines  made  for 
:he  market  whtire  each  may  have  to  be  adjusted 
^C'f  A  purchaser  of  different  proportions)  the  same 
rule  =:sy  have  to  be  applied  two  or  three  times,  for 
is  wi:^  le  obeeived  that  as  the  ankle-joint  (or  some 
^>:i=.:  a  little  above  it  if  preferred)  centres  on  the 
iXLs  cf  ibecnnk,  so  the  hip- joint  must  move  round 
"  C*  as  a  ces^tre  with  the  straightened  leg  as  a 
rai:::s.  Pracucally,  the  hip-joint  will  lie  about  2^ 
:r  ::=:.  abive  £ht*poin:  in  the  seat  or  saddle  imme- 
iiaiely  below  it.  This  point  in  the  saddle  will,  there- 
f;r>;,hAve  a  rather  shorter  radius  than  the  hip.  But  it 
s.  ;iai,  &<  v«r»hcless,  move  concentrically  with  it,  if  the 
iis:<A^:«  between  hip  and  cra*jk-axle  is  to  be  pre- 
lervcc  mier  di^cges  of  adjustment ;  as  shown  by 
Lie  "  arc  «f  saddle  adjustment,"  struck  from  "  G  " 
u  a  csciTe  in  the  illustration.  It  is  very  important 
:•:  r«n=z:ber  this  when  making  expenmental  ad- 
;=i:=itz.:i.  For  it  is  evident  t^t  if,  after  having 
MC^^red  adj:u:ment  for  height,  the  seat  or  saddle 
be  Riz^iX  iLifced  forwaru  icUAout  raiuMy  Uh 
"irfV  •'  ■'^ :':■•■  ..'.'.  this  forward  movement  on 
s  h:r^::.ta^  Lne  wi^l  shorten  the  distance  between 
she  r.ier*»h:p  azii  **  C  ** :  and,  if  moved  backwards 
vi:i.:;it  crz^yz^  the  saddle  in  proportion,  this 
E.:v«=iEi.:  will  lec^zthen  that  distance.  Tlius, 
LzliA&  :t  t-e  ktrpt  in  mind  that  hip  and  saddle  move 
1=.  ili^  respeitire  arcs  rocnd  **0  '*  as  their  centre, 
lL«  ex;-=nnt2iiali5t  for  a  comfortable  seat  may  be 
idii  -^VL  v:iJ.'^:^  \j  attributing  to  a  wrong  cause 
E^  5:=i:jT.  :r  otherwise,  effected  by  any  shift  of 
abi~^.  1 1:  iiJkZAz.x,  if  a  forward  shift  is  found 
zt^rt  x-zJin^'il-z,  Le  may  attribute  it  to  being 
=i:rt  --  -.rtz  Lis  r-bdala'  when  it  might  only 
^  i^t  V.  z^T-^z  si:ru:ne»i  the  distance  between 

\z.±  if  letung  the  saddle  back 

x-zx*  tAiiti  motion,  it  may  be 

L&rii^z  lengthened  thB  radial 

»  i.ttwwr. -C"  fciihij,.   For  men  of  ordi- 
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of  giving  direct  thrusts  alternately ;  a  proceeding 
which  constantly  wastes  a  vast  amount  of  strength 
in  what  is  only  a  game  of  t«g«of -war  between  the 
two  legs  at  certain  points  of  the  crank's  revolvtion. 
As  the  foregoing  observations  are  confined  to  the 
motion  of  the  jomts  and  muscles  between  the  hip 
and  the  crank-axle,  they  apply  equally  to  any  of 
the  positions  of  the  body  inmeated  by  the  four 
several  "  ground-lines."  The  effect  of  these  posi- 
tions on  other  muscles  of  the  body,  and  its  own 
effect  under  the  influence  of  navity,  must  be  re- 
served for  another  paper  reCecring  to  the  same 
illttstratian.  D.  H.  0*. 


TBXOTOLSS— 2naHT  SiaKAZiLIira  AT 


[19618.1— It  is  Tery  sratifying  tome,  after  so 
persistently  advocating  aonble-geared  tri[<qroles,  to 
nnd  that  one  has  been  put  to  a  practical  test,  and 
has  been  thoronghly  approved.  Will  Mr.  W. 
Jeans  (letter  19479)  kindly  describe  his  double*gaar, 
the  precise  arrangement  of  levers  P  I  am  not  sure 
I  onderstaad  «*  C.  E.,"  (letter  19477,  p.  305).  He 
appears  to  agree  with  a  previous  oonclnsion  of 
"D.  H.  G.'s"  and  then  to  attempt  to  prove  him 
wrong.  If  the  outcome  of  his  letter  is  intended  to 
be  advocacy  of  short  backbones  for  tricycles,  I 
must  take  exception  to  his  demonstration.  The 
more  lifting  puU  of  the  backbone,  when  short,  is 
certainly  an  advantage,  as  "  G.  E.*'  points  out ;  but 
the  difference  in  power  between  the  more  vertical 
pull  of  the  short  backbone,  and  the  more  horizontal 
pull  of  the  long  backbone,  is  of  very  little  moment 
compared  with  the  much  greater  quantity  of  work 
to  be  done  in  raii>ing  the  weight  of  the  rider  (and 
luggage,  if  any)  over  every  obstacle,  and,  indeed, 
womd  only  be  worth  consideration  if  there  were  no 
rider,  and  the  backbone  were  indefinitely  light. 
*'  No.  170,"  letter  19479,  has  clearly  proved  *<  Sun- 
light's*' assertion,  that  the  *' Salvo  "^is  not  double- 
driving.  He  has  xmanswerably  shown  that  the 
wheel  which  meets  with  most  resistance  is  not 
driven ;  therefore,  that  the  double  driving-gear  is 
not  only  valueless,  but  is  alwa^rs  equivalent  to  a 
single  driving- machine  turning  in  its  worst  direc- 
tion, towards  it  driving- wheel.  Thanks  to  '*  Sun- 
light," I  see  he  still  holds  to  the  open  front,  40in. 
drivers,  and,  in  fact,  the  general  consensus  of 
opinion  among  those  who  seem  best  able  to  judge, 
appears  to  tend  in  the  same  direction. 

I  have  often  wondered  why  some  system  of 
night  and  fog  Bignalling  has  not  been  adopted  be- 
fore now :  it  certainly  is  not  for  want  of  a  g^od 
system.  There  sre  several  that  would  do  well, 
notably  that  of  Mr.  Elson  (see  letter  19468,  p.  303). 
nor  is  it  because  it  is  not  urgently  needed;  but,  with 
their  usual  slowness  to  try  new  things,  the 
Britishers  will  probably  wait  till  the  Americans 
have  invented  (or  appropriated)  and  used  some 
code.  WiUi  regard  to  what  Mr.  Elson  says  about 
signalling  with  a  light  and  a  screen,  I  read  a  de- 
scription some  time  ago  of  a  method  involving  a 
screen — not,  I  think,  Mr.  Elson's — and  the  idea  it 
gave  me  at  the  time  was  that  it  was  cumbrous,  and 
would  be  impossible  to  carry  out  when  most 
wanted.  Paugol. 

LATHB    MATTBBS— TO    MB.     EVANS— 
OPTIOAIi     KATTBBS  —   TO      <'PBIS- 
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tasj  2ts.riz  kZiZ.  ;r:pin^:u  the  rise  and  fall  of  seat 
Z€  ifc^'iT  viifis.  z±a:  iu  'm*:  foadcn  is  (roughly) 
px.   fir   a  kij^   :f  lin.  ni^n  way.     iSut  as  a 
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way. 

be  nothing 
tlis  horixantal 
t    u.d    crank-axle   in 
As  i:  is  ^3ite  pissible 
•^  2:^i^T  ^:  wi.:::.  :jl1m  lexngth  o!  stirrup 
zr^,  j-.tLZ    iz  iixj  be_weIIU>  point  out 
i  ^  vc<c^  be  is^  " 
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f.  '.1  u-^jLx  a  f.oi  :t«u  ai  Ia^  u  *  Z."    I^  t»^-X,  a 
^^rft   "-sw.t.j-1-rf:  -rll  &ix«  «*ti  l>:t  Kver  a^-::: 
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[rjal9.]— At  no  period  in  the  history  of  this 
journal  have  its  pages  been  more  interesting  than 
at  present,  when,  in  addition  to  the  ordinary  varied 
contents,  there  are  the  articles  on  high-clasi  lathe - 
work  by  Mr.  Evans,  and  the  practical  letters  on 
optical  manipulation  by  Mr.  Wassell,  **Prisma- 
tique,"  and  others.  With  regard  to  the  former, 
perhaps  Mr.  Evans  will  allow  me  to  offer  one  sug- 
gestion—viz., that  he  should  give  ditiunsioni  of 
some  of  the  chief  parts,  in  the  form  of  a  table,  at 
the  end  of  each  article  on  lathe  appuratus.  This, 
while  not  interfering  with  the  description,  would 
enatile  th3se  who  desire  to  copy,  but  who  cannot 
inspect  the  original,  to  keep  to  the  true  proportion 
of  parts. 

The  letters  of  "Prismatlqne"  are  invaluable: 
clear  and  concise  details  of  workshop  practice  have 
l:.ngbeen  wantini^;  but  I  am  glad  to  find  that 
wan:  is  t^ing  supplied ,  and  supplied,  too,  in  an  able, 
]u?;l  and  interesting  way.  With  regard  to  the 
q'jestion  of  p3rtrait  lenses,  is  there  not  a  general 
role  f  :r  proportioning  the  focal  lengths  of  the  front 
and  ba:±  combinations  ?  It  would  seem  that  the 
leiiaei  cf  the  last  piir  are  not  arranged  so  as  to  be 
acLroaatI:. 

£«:»;Kc:i£g  the  Huvghenian  combination,  I  ob- 
serve "  Phsmau^^ue'*  is  of  the  same  opinion  as 
myself  as  regares  its  use  in  the  form  of  a  diakte. 
Ani  hti«  I  should  like  to  say  a  few  words  con- 
Oertkinz  a  fcrmer  letter,  which  has  been  kindiv 
:::t:»2  by  my  esteemed  friend  •' W.  G.  P."  If 
the  &:nditica  cf  parallelism  in  the  emerging 
eol:i2red  pf*^"-*  be  the  only  one  necessary  for 
achrimatasm.  then  I  am  wrong  in  my  assertion 
refpe*;ting  the  amngement  in  question  But  it  is 
mAfrAtt»A  that  the  bloe  and  nd  images  are  not 
f  ■■■i»<i  &t  thft  lame  ri7in*j  no  that  prartioal  ooinci* 


dence  seems  also  rnecessuy  to  prod 
matism.  Such  a  condition  notbeiB|;  sd 
the  combination  is  need  as  an  objeeti 
see  its  effect  in  correcting  dispernoa 
object  in  noticing  this  matter  again  is  t 
while  I  admit  ttie  correctness  of  *'^ 
reasoning,  I  have  adopted  a  somewl 
meaningi  of  the  term  acnromatism  thai 
to  have  done. 

<•  Prismatiqne"  mentions  several  kinc 
matised  eyepieces ;  will  he,  when  he  ] 
favour  ns  inth  a  deeoription  of  somec 
the  same  excellent  plan  aa  Mr.  Wenh 
in  his  account  of  the  achromatic  fov 
piece  P  Draper  mentions  an  achromati 
ttamaden  eyepiece,  but  I  have  not  h 
leaxn  what  form  or  arraxigement  of  lensi 
What  is  Stetnheil's  •<  soUd  stick  eombin 

With  regard  to  the  practical  treata 
achromatic  object-^iass,  I  have  to  tl 
correspondent  for  his  kind  promise  to 
an  account  of  his  experience.  As  the  i 
specula  is  now  ably  treated  by  '*  Prismst 
Mr.  Wassell,  I  think  it  wiU  suit  the  con^ 
both  gentlemen  much  better  if  o.g.  matt 
f erred  for  a  few  weeks.  In  previous  oc 
tions,  I  have  endeavoured  to  explai 
methods  of  computing  curves,  but  sucn  q 
can  only  form  sn  approximate  guide  to  t 
surface  required.  The  question  seems 
itself  into  the  following  parts : — 

1.  The  best  kinds  of  glass  to  use  fo 
achromatism. 

2.  The  proper  form  and  proportion  of  ( 
and  the  correct  proportion  of  foci,  f •: 
freedom  from  spherical  and  chromatic  a 

3.  The  production  by  mechanical  mci 
faces  other  tiian  spherical. 

4.  The  means  of  ascertaining  the  c 
a  glass  surface,  either  convex  or  couca^ 

5.  The  best  method  of  grinding  and 
lens  true  to  any  given  form,  whether  f 
otherwise,  either  by  hand  or  by  mechan 

6.  The  most  reliable  mt^'hod   of  cci 
mounting  an  object-glass.  These  nnd  otl 
matters  I  hope  to  see  dealt  with  in  da« 
the  same  exhaustive  manner  as  chara 
current  series  of  letters  on  specula  worl 
whole  subject  will  then   be  removed 
misty  regions  of  theory,  which  mmv 
long  and   ardently  wished   for,   and 
practical  details  will  enable  the  amal 
about  his  work  with  a  reasonable  hope 
As  some  considerable  time  must  elapse  t 
can  be  done,  I  shall  be  glad  if  **  Prisma 
send  me  his  address,  under  cover,  to  the 

Orderi 


THB  DESPOBD  JUNCTION  AC 

[19520. J— Major  MABZNBix'b  repor 
Desford  accident  has  just  been  publishi 
conclusions  at  which  he  has  arrived  w 
with  great  int«est. 

The  facts  of  the  case  were  given  in 
pages  235,  259,  284,  and  it  vrill  be  i 
that  the  Goroner's  jury  expressed  such 
of  "censure"  npon  the  company  that 
very  closel]|[  resembled  one  oi  manslaugl 
the  responsible  officials. 

Major  Marindin  proves  heyondd'ja) 
accident  was  **  preventable,"  and,  t 
disgrace  to  a  railway  company. 

He  is  of  opinion  that,   although  dire 
the   carelessness   of  the  signalman,  1 
collision  would  not  have  occurred  if  ( 
had  been  observed  in  working  the  t 
this  junction  was   without  sufficient 
tection,  or.  if  reasonable  expedition  ha 
in  re-erecting  the  signnl-post  which 
down,  whils  the  results  would  have  be 
serious,  and,  probably,  not  fatal,  if  \ 
train  had   been  fitted   with  a   good 
brake. 

The  signal  which  was  hlown  down,  i 
was  *' improperly  fixed,"  and  the  oosapi 
to  ascertain  if  any  more  posts  are  in  a  s 
upon  the  line.  It  reasonable  care  had  1 
the  junction  would  not  have  been  k 
proper  signal  protection  for  more  thani 
mistake  was  inade  by  the  District  Tnd 
tendcnt  in  not  causing  the  **  home  sigu 
tinue  in  use  after  it  haa  l>een  repaired:  i 
of  allowing  trains  to  run  over  the  faria 
the  usual  speed  of  about  50  miles  an  i 
greatest  caution  ought  to  Im  observed,  t 
brought  nearly  to  a  stand  befors  bs 
forward  by  hand  signal." 

The  Government  Inspector's  opinioa 
brake  question  is  very  important.  I 
*'  The  tune  should  not  be  far  off  when  sll 
trains  are  fitted  with  continuous  braki 
I  do  no:  think  that  any  company  whkA 
to  run  fast  expreas  traina  without  i 
tection  can  be  sdid  to  show  ii 
either  for  the  safety  of  paasengars  orfbc 
interests." 

With  rsf ersnoe  to  the  f aoing-poiili^  * 
that  ''axnageinfliita  ahonldte  Miito 


IsaaSR  KBOHAiaC  AHS  would  or  BOPniCTti  Me.  «73. 


point  connection  nith  tha  main  liua, 
uily  be  ma  nixed. " 
from  bcKtumui;  to  S"'!  'zstaint  a 
I  which  ue  a  pccfsct  diaiirace  to  the 
ae  unfortuDato  ligoalDian  nho  uikdi 
ike  in  couuqueDcu  ol  the  officials  not 
onable  Due  to  proviils  bim  with 
pratectioD,  now  awHita  his  tiial  upon 

•ible  e&cajie  icot-l 


£,  li  Ihii 


illy  iuteHockiid,  aa  ao  rerjt  atrongly 
.  by  the  Inipeeting  OfHoen  of  the 
■de,  the  ugnalmaa  tnuJil  iiul  pujaiblg 
If  iiiiniaii!,  la  my  opinion,  a  great 
been  dune,  and  at  the  Ajiiiei  I  tiuit 


:dent  at  bbd  bili,  and 
ntinuous  bbasb8. 

1  will  be  remembered  that  npon  the 
the  Brighton  Compiwy'i  4.3S  p.in. 
in  f rum  SiUtbo nine  came  intoooUuion 
with  purt  of  a  SoBlb-EutBis  goods 
t  upon  the  main  line  without  any  tail 

tfer-train  wai  runmng  at  abont  ten  to 
uii  huur,  and  the  driver  had  no  notice 
:il  he  Kiw  tbo  light  of  lii«  own  bead 
1  buck  from  the  train  in  front ;  he  al 
bi  'Wintia;ihimss  brake,  and  the  re- 
us "that  the  train  ab>pped  deiid  at 
caGiae  itrnck  the  tcucki,  and  o.i 
aver  was  cauti-d  to  any  of  the  vehicIi-B 
Sar  train."  The  Taloa  of  an  offleiBnt 
[bout  a  train  ii  hsie  moit  clearly 
bat  would  have  been  a  Mfioai  accident 
i  ot  a  aafe  brake  rendered  perfectly 

tnae  of  the  accident  i(  that  the  Sonth- 
pany  hive  not  provided  proper  sidings, 
binding  remark  of  Culouitl  Yolluid 
attention    of    Iha    public,   who,   he 


of  Trndo  ore  not  aothoiised  to  require 
lidini;  iiccoinmodiLtian  should  bo  pco- 
*  fUtion,  or  to  forbid  that  inch  a 
ode  of  working  should  coatinue  to  be 
his  reintuk  of  Uulouel  Yollaud'a  will 
ij-  the  true  facts  >iC  the  case  before  the 
"■   ■"    """    —    -i    inspecting  officers 


<   uulu>s    the    I 


obtaiui 


h  they  rvaom  mend,  are  adapted 
i>uirn  iMntinuuto  take  but  little  trouble 
that  which  in  uscessary  for  the  public 
Day  rest  assured  that  Parliament  will 
"6  to  pa»  O'JiupuIsory  legitlation  to 
to  do  that  whiL'li  th^y  ought  (o  do  for 

Clement  £.  Btrstton. 

ITNAUO  -U  ACaiNES. 
I  >i,t.Y  slate,  with  reference  to  my  own 
t  1  hare  made  a  few  hasty  experiments 
h  I  wdl  Rive  below.     It  WM  intended 

tic  purposes,  and  bos  consequently  a 
temal  TFSiatance;  U03ohmmfi-ld- 
1 1)  UU7nhm  in  armature.  1  have  triod 
fttciui^t"  or  depositing  a  thin  layer  of 

the  Burfuceof  a  copper  piintiDg- plate, 
(a  work  eioelleutly,  in  about  a  quarter 
aniell  battery  would  require,  perhaps 

•-  -  '  'tied  it  at  dcpoiiting  copper 
□rface.  which  it  did  to  the 
I-  per  square  foot  per  H  hours,  oad  the 
zoellent  qoality.  I  dare  aay  I  shall 
lore  to  sny  about  it  after  a  littla  while, 
bfieu  in  regular  work, 
can  hardly  be  woirdered  at  if  ioTentors 

Vant  to  make  bay,  &.c.  They  must 
a  number  of  trials,  and  the  results  of 
■Uoh  magnitade,  and  so  important  to 
at  it  is  only  reaancable  they  ihonid  get 
nvratiun.  If  a  dynamo  in  capable  of 
tt  amount  of  work  for  less  mnney  than 
itherto  pmplofi^,  it  is  hardly  fair  to 
a  calculnta  how  many  per  cent,  the 
la  profit.  The  inveotor  is.  above  all,  I 
ed  to  a  share  of  the  profits. 
tfa  "Hybemian  Celt"  in  his  asanmp- 
ateors  will  be  forthcoming  with  snffl- 
'dge,  akin,  and  perseverance.  I  firmly 
time  cannot  bo  far  ofT  when  dyuamo* 
be  DB  common  tu  sewing-machines; 

whose  column!  most  knowledge  would 
-IcDowledgo  that  would  mure  these 
Mchinea  better  linown,  both  theoreti-> 


wled  V 


cally  and  praetioally.  £ngiHeeri,iij  has  con- 
tained a  lanai  of  articlea  oaalsutrio  light,  with 
description  oI  dynamos,  which  I  should  have  much 
preteiied  to  see  ib  "  oura." 

But  I  think  amateurs  can  only  expect  such 
information  as  they  can  glean  from  professional 
papers  and  occasional  acieotiflo  paper' 
■□hject  And  there  is  already  ao  much  infoi 
in  the  abape  of  drawings  and  accounts  of  lengiha 
and  tbickneu  of  wire  as  would  enable  any 


PURB  ZINC-D'THAKO   KAOHINES. 

[19623.]— Thk  only  way  in  which  pure  line  could 
be  obtained  by  elMtroljsis  would  be  nsinij  an  alka- 
line solntlon,  a  platinum  anode,  and  toroe  enough 
to  throw  down  the  zino  at  one  pole  and  release 
gas  at  the  other.  The  met»l  woold  then  probably 
be  apoEgy.  When  "  Q^ifestor,"  IIWOI,  p.  3iB, 
says  "  books  OB  eieetrolysii  forget  to  tell  yon  these 
little  things,"  be  forgets  that  it  would  be  wholly 
impossible  (or  any  writer  to  meet  beforehand  all 
the  muaifold  nquirempnts  o(  even  riader.  All 
that  can  be  done  is  to  give  sound  information  aa  I 
(Bneral  principlea,  and  laave  minor  detsili  to  tb 
tnttriligence  of  the  reader.  In  my  book,  forinetD.net 
I  laid  nothing  about  tine  deposition,  because  it 
really  a  matter  of  no  practiaal  moment.     But  tt 

Sriociples  I  give.  p.  SO'J,  as  to  depositing  alloys,  d 
imish  exactly  the  iofonnition  requirnl.  Pui 
line  could  not  be  obtained  from  a  solution  ool 
taininic  any  other  metal  except  the  earth  end  alkali 
metals,  nor  from  a  Einc  anode  it  the  solution  can. 
tains  any  iron  capable  of  uniting  with  its  alien  in< 
gredients.  Together,  these  principlea  practically 
shut  out  everything  except  a  pure  solution  and 
ptalinuin  anode. 

As  to  "Qoicrtor's"  flnsl  inquiry  whethor  Iran 
give  any  wrinkles  about  dynamos,  I  fear  it  will  be 
some  time  yet  bafoia  information  such  as  ii  desired 
will  be  forthcoming.  Electridana  are  slowly 
ocqairiog  knowledge,  but  it  is  vur;  difficult  to 
obtain.  The  tbeory  is  not  yet  conabruoted.  Aa  things 
are,  the  practical  machines  have  been  arrived  at 
purely  by  tentative  processee.  Each  maker  works 
out  his  awn  and  modifiei  it  to  auit  his  own  purpoaca. 
There  has  been  little  definite  cumparitan,  and 
makers  need  not  aeekit,  bcctuteeach  is  pretty  well 
occupied  and  carea  very  little  for  anything  but  hii 
own  ciperationa.  Real  experiments  Diust  needs  be 
very  costly,  and  probably  but  imperfect  after  atl, 
it  uot  misleading,  tor  two  or  more  uiBchinos  can 
only  be  compared  fairly  if  thiy  have  nil  been  defi- 
nitely couatructed  for  the  nme  aim- 
It  is  a  very  •erions  task  to  work  out  n  design  tor 
a  dynamo  machine,  and  to  do  ao  for  all  aort*  of 
purposes  and  applicants  would  be  impotsible.  My 
own  opiiiiou  [and  I  apuak  with  sotne  koowlodgs)  is 
that  it  is  waste  of  time  and  money  for  anyone  ' 
attempt  to  make  anch  a  thing  himself.  The  conil 
ttous  are  very  different  from  ordinary  electi 
apparatus,  and  the  be)ls  and  telephonGs  to  whi 
■■Ilyheruiaii  Celt"  refeni  diaparaginKly.  The 
ore  within  reaaonabla  ambiljon.  Aid  can  be  fairly 
asked  and  aafelj  looked  for.  But  tu  make  a. 
dynamo  would  mean  an  enormons  umouut  of  work 
under  very  unfavourable  circumstances  where 
perfect  engineering  appUances  are  absent,  nod  the 
aid  required  by  anyone  who  wants  to  alnrt  work 
without  a  considerable  knowledge  is  auch  i 
one  can  reasonably  eipeet,  unless  in  the  i 
way  of  buainss*.  For  instance,  can  it  be  supi 
I  should  spend  three  or  four  days  working  out 
a  design,  for  nothing  except  the  probabilil 
that  '■  Qurestor  "  would  spend,  say,  twenty  pount 
to  result  in  an  abortion.  The  thing  cannot  t 
done  till  someone  makes  up  tbe  heavy  parts  tor 
sale  as  parta  of  steim-engines  are,  aud  furnil)--- 
plans,  and  this  is  not  likely  to  be  done  while 
the  easentiola  ore  subjeota  of  current  patents. 

Aa  far  as  I  am  conceintd,  I  shall  do  what  I  can 
as  soon  aa  I  ean,  and  hope  it  will  be  soon.  I  have 
been  overluad  with  one  thing  and  another,  and, 
worst  of  all,  with  Wwk  health,  and  thus  have  not 
been  able  to  keep  Vf  my  old  style  of  work.  But 
soon  it  must  be  retnmad,  because  my  book  is  out 
of  print,  and  as  two  thouaand  copies  have  been 
taken  uii  Hithout  advertleement,  I  think  it  is  to  be 
assumed  that  the  public  bave  approved  of  my 
work,  and  ought  to  be  provided  with  a  second  edi- 
tion. In  that  I  Ihall,  u  i3  rar  firat,  endeavour  to 
give  the  most  advanced  knowledge  ;  but  it  will  be 


last 


heavy  task  to  indada  the  vast  eipans 
-  '^  --ion  of  slMhfaBi  wUob  has  occurred  i 
yean,  and,  ta  not,  tbe  subject  of  dyn 
la  would  call  lor  a  volume  in  itself  if 


I  should  sDggeit  to  intending  makers  to  confine 
tbemtelvoB  to  Uie  Oranune  ring^tween  permanent 
magnets.  As  tO  talking  about  machine!  to  work 
twenty  or  thlr^  fiwan  lamps,  it  is  ^{jnid.  The 
machme,  badly  made,  would  coat  twiiv^  aa  much  w 
one  ooold  bo  bought  iai.  ginut. 


THB  LBYSEN  JAB  YOB.  KBDIOAIi 
PUBPOSEB. 

[19324.1— Is  p.  197  there  is  an  account  of  the 
nee  of  the  Lryden  jiLT  i»  medical  coses,  and  Dr. 
Morton,  of  Newlork,  is  mentioned  as  the  dis- 
covortr  of  it.  In  one  s<.'nse  this  may  be  so,  but  I 
nsed  the  jar  many  je^irs  sgo  in  something  of  the 
same  way.  In  ofden  timea  it  used  to  be  one  Way 
of  giving  shocks  by  galvnnism  to  draw  our  con- 
duator  along  a  tile.  Wliat  improvementa  have 
bean  made  aince  then '.  Well.  I  thought  I  would 
tr^  if  somethiog  of  the  same  kind  could  not  be  done 
with  a  jar  and  the  common  machine.  I  had  a  very 
good  one— one  turn  of  the  handle  would  charge  a 
loE.  phial,  ao  I  arranged  one  so  that  it  could 
be  charged  and  discharged  as  fast  as  I  could 
turn,  and  the  shock  sent  through  any  part  of  the 
body.  If  it  was  wanted  not  to  feel  the  shock,  I 
introdoced  a  bIosb  tube  filled  with  water,  and  a 
wire  going  through  a  cork  at  each  end.  The 
further  off  the  wires  were  frouione  another,  the  less 
waa  the  shock  felt.  By  the  mere  current  from  tbe 
conanctor,  I  could  magneliie,  or  tho  DontraT)',  a 
needle.  Bdwd.  Thtia.  Seott- 

SNAILS. 
[lOdSfi.]— A  GOOD  many  of  the  readers  of  the 
"  E.U."  ore  fond  of  tbe  microseope,  and  the 
tongQes  of  tho  small  wateT'Snails  ore  Well  worth 
observing,  forming  at  they  all  do,  in  a  Toiiaty  of 
shapes,  a  kind  of  riisp,  with  which  tbe  vegetation 
on  the  sidea  of  aquariuEiii  for  instance,  is  easily 
taken  off.  Uy  object  is  simply  to  draw  the  atten- 
tion to  the  curious  and  beautiful  sight  of  a  snail 
eating.  It  is  easily  Been  on  the  aides  of  an 
aquaham  b;  means  of  a  kiie  2  or  3ia.  focus. 

Bdwd.  Thoa.  Scott. 

IMPaOVINa    QAST.iaHT— OABBON 
SUBBTITIJ-TB, 

[19526.]— Pi53  ordinary  gas  Ibrongh  some  ehloro- 
ohromic  acid,  and  bum  with  a  porcelain  burner  ; 
thia  will  produeo  a  perfectly  white  light,  of  won- 
derful power.  Any  tnrthei  intonnaliDS  I  shall  be 
most  happy  to  give, 

I  find  that  coke  mixed  with  sulphur — Just 
enouKh  lulphui  to  make  it  into  a  firm  rod,  and 
baked— makes  an  excellent  aubalitnte  for  carbon. 
The  proportiana  are  two  parta  coke  to  one  part 
sulphur.  I  have  a  battery  made  that  hu  beeu 
working  eight  montta,  and  »  now  quite  atrnnt;. 
Albert  Smith. 


IHB  BXBI.INEB  TIOLIV. 

[19a27.]— WlTK  all  detcrem 


fhori^  OS  ooi  valued 
.^aatsBTthatl  cannot.') 
the  remazki  he  mitkea 
above  violin.  Ue  appi 
downward  pri 


It  .igre, 


the 


*tor,  '^5d*er,'^ 
tilh  him  in  aome  of 
otter  10467)  on  the 
inagine  that  a  great 
■'  -  bully  or 


iolln  is  naoMaary  for  tb 
tone.  Thattiusisbynonuiaoi 
by  eiperimrnt.  He  moreover  saya  that  an  iron 
neck  would  hardlj  stand  the  atmm  of  the  pressure 
neeeaaary  to  keep  the  bridge  as  compact  to  the 
belly  OS  it  ahould  be.  Thia  la  theory.  Now  for 
facta.  I  havo  an  old  fiddle  of  Danish  build,  which 
(up  to  a  wtek  ago)  was  not  worth  the  nail  it 
hung  on.  I  saw  tbe  letter  by  "Essar,"  and  I 
took  down  that  fiddle,  aud  straightway  ripjicd  up 
the  flnger-hoard,  made  another  (.from  a  piece  at 
well -aeosoned  mahogany),  alter  Berliner's  pattern, 
fixed  it  on,  atmng  np.  :uid  drew  the  bow  across 
the  strings.  Result:  a  miserably  weak  but  very 
pure  tone;  it  was  like  a  violin  with  a  mute 
on.  Then  I  took  a  niece  of  pear-trae,  l-16in.  in 
thlckneaa,  and  made  another  bridge.  I  cut  as 
mncif  away  aa  I  dared  in  tbe  way  of  ornamental 
holes,  stuck  it  in,  and  tried  again.  To  aay  that  I 
waa  surprisad  at  the  result  would  be  but  feebly  to 
eipreas  my  feelings.  I  wns  astounded  :  tho  tone 
was  so  rich  and  full.  1  Lave  now,  to  insure  perfect 
contact  between  bridge  and  belly,  glued  them 
together,  (with,  I  think,  a  slight  improvement  in 
the  tone  of  thoE  atriiih'}.  I  can  hardly  follow 
Fiddler  "  in  aome  of  his  remarha  ;  notably,  when 


letbe  neck.     Can  it  bo  that 


THB       DB      SBBTTENS       SBCONDABT 

BATTBBT— IBE    7AUBB   BATTEBT- 

THE      QBAMME      IIOTOB-BI.BCTB0- 

DYNAKIO  CO.'S  MOTOR. 

[19623.]— A  wiBii  haa  been  expreand  in  thtM 

oolumna   for   ao   account   of    tt.  De   Meritena* 

secondary  battCTy.    While  at  the  lata  Electrical 

Exhibition  at  Paris,  I  not  only  examined  it  and 

witoMsed  Nveral  expecimenta,  but  hod  the  prlyl- 
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Dm.  \6,  188i. 


abODt  one-qnarter  Uat  of  common  U&-I1 


lags  ol  hearing  ui  nocount  of  it  from  tha  lipi  of  |  strais  or  gaa,  and  than  eanr  tha  F&dm  batteriM  to 
tlw  iDTantor.  Each  cell  or  ooaple  oozuiita  of  a  1  auy  diilanoa,  loaing  2  or  3  par  oant.  (camponnd 
box  aboat  4I1d.  by  fitin.  by  Gin,  deep,  contuning  |  interMt]  per  day,  and  then  bring  them  bask,  ona 
nilphuria  aoid  dilated  to  oaa-tantb,  and  in  thia  are  might  ■■  well  uH  BimMn'i  or  Qnira'*  at  about  the 
tha  tiro  lead  platea.  The««  aie  made  of  a  atrip  of  1  aama  expenae  and  troable.  I  forget  fanra'a  price, 
lead  abant  Sim.  broad  and  9ia.  or  lOin.  long  wban    but  it  ia  monatroua. 

atnight,  andabout3-;i2ia.  thick  (5oreib.), folded  I  Qramma  aihibited  a  very  neat  notoi.  It  cm- 
M  in  iketch.  In  each  fold  ii  ■  bnndleof  thin  lead-  siita  of  an  oidiuary  Gramme  ring,  about  tia.  long 
piatci  or  leavea.  I  regret  that  I  did  mot  make  a  I  by  Sin.  in  diameter,  raTolving  in  a  Dylindricd 
note  of  their  Uiickneaa,   but  I   tbink  they  were  I  sleotro -magnet,  vonnd  paiallei  to  the  aiii,  like  ■ 

..I — •  — 1—  11.. 1  _. i„  i-.j     r  j^  I  Qiamme  ring,  but  hariiig  two  polea,  whoae  faeea 

I  are  floah  wmi  the  wire.  The  coit  ia  wound  with 
I  22  B.W.O.,  and  the  magnet  with  19.  The  motors 
I  of  the  Electro -dynamic  Cn.  haTs  been  described. 


a  aection  of  the  caiting  through  .....     ._  . 

magnoti,  the  dotted  linsi  abowing  the  Ihicknen 
the  abell  daewhere.    Tig.  lis  a>trana*ene  leetion 
of  tha  whole,  full  >iie,  or  nearly  ao.    An  ordinal? 
commatator  ia  mounted  on  Ihe  ipindle.    Thii  will 
^Te  a  light  aewing-maohina  with  four  Bunaena. 

It  appeara  tbat  in  both  theaa  motora  the  field 
magnata  are  rather  too  imall  for  the  armatnre,  I 
have  not  aketched  the  Gramme  conmuta 

would  ba  hopeleaa  for  aajoDe  to  attempt 

-'  -rho   doat    not    thoiougbly    tmdraatand    the 
„ ^  Trotter. 


them ;  to  collect  thon  earrenta  and  caortij  tb«di  to 
the  lamp,  yon  miut  eonneot  1  and  2  atrif*  ul 
bna  together,  and  3  and  4  togethar,  taUng  ore 
tha  oonneetioQa  do  not  touch  each  other ;  than  joi 
mn(t  connect  each  wire  A  from  euob  aimatora  to 
the  conneotioni  of  the  atrips  of  braaa  1  and  1 ;  and 
the  B  enda  oonnect  in  like  maiinar  with  3  and  4 
atrip*  of  braaa,  and  yon  moat  lay  tmo  ipttng^  C 
and  D'  to  preu  on  I  braaa  atrip,  and  the  other  on 
3  braaa  atiipa.  The  armatuna  muat  revotre  aa 
closely  aa  paaaible  to  the  enda  of  the  megneta  wiQi- 
out  tODohing  them,  in  order  to  abtaiii  greatat 
power.  —  BiosiAn  FBaBBOV,  &S,  Malton-atnat, 
Uiddleabrough. 

[16110.]— Qelatlna   Vtlma.— Theaa,    ia    their 
implored  form,  are  no  more  trouble  than  gaUttna 


la  which  require  to 


laavca  Us 
the  thick 


the  decimal  o(  «  millimetre,  and 
rough  edges  of  the  boodlea.  Tlieaa 
cloie  to  each  other,  with  no  red  lead  or 
ance  between.  The  aide  edgea  of  the 
■oared  with  a  hot  iron,  and  the  enda  of 
plate  form  the  polea.    No  felt  or  flaimel 


BEFLIES  TO  QUEBIES. 


rttis 


[44S1S.]— Drnamo-Elootrlo  Ibohlne.— Tha 
apparatna  required  lor  practical  putpoaea,  I  ahould 
rsoommend  :    Take    four    powerful   horae-ahoa 

magnet*,  firmly  fix  to  a  wooden  frame;  C  ~ 

axis  driven  at  the  rate  of  BOO  to  «W  tumi 
minute ;   tha  aila  caniea  two  biaaa  drolea,  iii>uu 
which,  at  right  auglei,  are  fixed  four  round  ball  at 


large  aarfaoe  and  low  reaiatanne ;  44  oouplea  gare  1 
a  curteot  which  I  aaw  meaaorad  aa  S4  Waban.        [ 

I  a'ked  the repre— ntatiTB  of  Fann'a  "aioovmu-;  pure,aott  iron,  B,C,D,E,  equal  in  length  1 
lator"tfhiale«dd[HalTedatalI,andwaat«ldthatit|  diatanoe  aaandar  of  the  oalea  of  each  ma 
did  not;  bnt  oaaaking  why  thinner  plalaa  ware  noti  Dpaneachot  theaa  iaooiledinaiilatad  copper 
oMd,  tAe  tmij  waa  that  uey  maid  waate  away  in    tlte  «ada  of  theaa  wirea  are  oonneotad  with  fou 
nae.    Fanie'apUteaaceSin.  aquare,  each  box  oom-'  aamlciroular  piecea  of  braaa  tobinv,  fixed  upon 
talnarizisdgtitplatea,and  waigfaaSOlb.  Charged'  axle  C,  but  ioanlatad  from  it,  and  from  each  o< 


r  /    C     S 


n 


r  J  (. 


for  eisht  honn  with  a  12  Webat  enmot,  it  ghee ,  by  a  tuba  of  gultapetcba,  by  the  lotatioB  of  the 
■tfl  Webara  for  four  honrt.  Twenty-aight  aiam«la  1  m>n  amatDrea,  paat  the  polea  of  the  magnata. 
^a^Hor  fonrhoura  Ught  one'swS.  lamp  f«  |  Cur^j.  of_el.ch^y  are  gSTeraW  in  the^ 
faarhouTB  =  IS  BaaienM, 
Itseemathatif  onehas  to  azire  ■  dJUKir 


other 

eaaily'be  altered  to  carry  I 

held  round,  but  with  more  iimrKui  ui  ui»i>u|$  uiau 
plates  for  the  lin.  ajie,  3-lSin.  hold  or  dip,  tor 
I-liii.  size,  a  jin.  "  New  wme  ia,  however,  better 
put  into  new  bottlea."  A.  camera  which  u  made 
■pecially  for  tha  films,  weighing  no  more  than  an 
ordiaary  camera,  will  carry  and  eipoae  from  one 
to  one  hundred  BIma  without  other  apparatua,  I 
ahall  be  glad  to  aend  voa  fall  particulara  regarding 
the  working  of  tha  filma,  and  the  lOO-told  repeat- 
ing camera. — A.  PmcpmcY. 

[45177.] -Frat-BBW  Xaohtnea -There  are 
plenty  of  tham  in  back  numbers ;  but  get  No.  69.5, 
p.  170;  No.  621,  p.  667;  No.  67*,  p- 31;  So.  530, 
p.  258  ;  No.  542,  p.  667.     Get  the  lot  if  you 


I  they 


-e  full  ofother  oaelul  information,  and  I 


la 


raferencaa  above  are  In  that  volnme.— 


-T.  K.  L. 

[45178.]  —  OUlled  Xxtramltiu.— DafaotifB 
otronlation,  and  aa  yoD  aay  yon  are  "  labjeot"  to 
the  annoyance,  evideatjy  eoiutitntionaL  Maj 
pnaaildy  be  ameliorated  by  axerdaa,  and  cantolly 
dothlng  the  parta.  Camphorated  oil  ia  geed  1m 
chilblaina,  hut  If  yon  can  remedy  the  ciroalatnT 
weaknaai  you  will  prevent  tham. — TXHPEnaxM. 

[45179.]— Oome.— What  doaa  "  Chiropo  "  maaB 
by  the  "  morbid  aecratiDS  action  of  the  akiii  after 
'■— been  extracted  "  ?   Comsare  formidl^ 


heedtesanESs  ot  the  wearer.     If  tha  praaaur*  li 

removed,  coma  will  of  tfaemaelvea  wear  off  la  the 
ordinary  waahing  and  rubbing,  and  they  may  b* 
very  qoickty  removed  by  the  aimple  expedient  «f 

-•^'Idlng  X""-  ' '  — " "■• 

iafcm.    

foot,  baoauae  there  la  no  irritating  proaiiu' 
theaUn  to  jnataa  capable  ot  prodncuig  *'■ 


Tha  nae  of  tha  term 

to  the  (unniae  that  the  qMrtal 
imagieea  oona  have  looli.— Nm.  Don. 

[45189.]— Oonatant  Plow  of  Uaold  from  a 
Clatam. — Thia  can  only  be  maiiagKl  by  fitting  the 
outlet  with  a  cone  ping,  ao  oaoneotea  to  a  bnr 
and  fioat  that  aa  the  depth  of  wata  decrsaaaa,  tha 
outlet  ia  enlarged  by  the  gradnal  withdrawal  cf 
tha  oooe  plog.— Nun.  Don. 

[431i)l.]-XoDldliis.— I  have  waited  to  aaa  If 
any  ona  oonld  give  a  better  raggaation  than  mfna : 
but  aa  the  qnery  appeara  to  he  going  to  the  U.Q  , 


entor 


O  aoggeat  that  "Arqat. 


'  would  find 


D  hidci. 


eapeoially  "skuts"  *aa  diatinguiahed  f 
and  what  I  believe  ia  termed  ''  baail." 
muat  be  waxed.     How  would  what  ia 

dorei  "  do  t  that  ii  a  pulp  of  aawdoat  I  _ .     . 

but  I  believe  it  is  forced  into  the  monld  by  ray 
heavy  preiaure.  Plaiter  ot  Paris  will  not  do  fet  a 
mould  for  iron,  though  It  anawara  well  for  lead;  il 
ia  not  qidle  clear  why,  hot  fouudera  aaj  it  ia  do 
nae  trymg  it. — Km.  DoB- 

[45196.]  —  Portable  TurklBh  Bktli.  —  Tha 
•impleat  form  of  (ao-called)  Toikiih  bath  can  be 
made  with  a  email  lamp,  a  chair,  and  a  blanket. 
Ton  hght  the  lamp,  put  it  under  the  chair  (neta 
eaua-aaated  ona),  aad  cover  younelf  complete^, 
except  the  head,  with  a.  blanket  which  reachaa  the 
Boor.  A  cold  iponge  bath  and  a  brisk  rnb  down 
with  rough  towel  completea  the  operation. — T.P. 

[45209.] —  Oatrleh-faRtliar  Syeln*.  —  The 
aniline  dye*  give  good  iwolta  with  feathen  of  all 
kinda.— T.P. 

[46230.  ]~XwB tod  or  Oorrodad  Steel  Oraa- 


poaaibla.  If  m 
Oniah  with  tin 


hud  fettling  uuth  will  di^  and 
crocui,  BBng  a  iotter  bra*.  I 
ahouJd  adviie  "  D.  P."  to  ban  taia  st«el  omamanta 
oickd-plated,  aa  they  look  joat  like  atcel,  and 
never  tamiah  or  mat,  and  have  a  biiUiant  appear- 
ance. When  you  have  anything  aoldeiad  with 
qiirita  of  aalt,  aconr  them  in  atrong  v  '  ' 
'  hatwvter,  aa  itiavetT  '''" 
»  in  contact  with  the  h 
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'Indlnff  Ontlerr-  —  Euon  ua 
rith  a  gritstoDB  2ia.  diiioBtai  uid 
anil  runaiag  in  water  to  prerent 
■rk.  A  4in.  Bcnary  whe^l  would  bs 
I,  and  probably  not  briad  Buough 
a  a  razor. -B.  B  ,  Sheflisld. 
lor  Sharpenar. 


It  d 


IB. — Ton  do  not  my  whit  yon 
for  Caking  a  cetara  cut  wban 
3wiuj  arranKStn^uC  will  aait  foa, 

)e  rsreraed  by  somawhaC  aimtlai 
ractaiiug  of  tbe  wheels : — 1  ■  u  tba 


-  . 1  pinion:    4.   Leading 

laka  a  quadrant  of  J  boilar-plate 
or  two  shifting  atuds  to  carry  five 
itermediate  trhcets — a  pair  of  tO  I 
o— tbs  quadrant  to  radiate  from 
stud,  to  ha  lifted  by  the  handle  T: 
I  engBKsd  vrith  1  and  2  by  puahtng 
i  is  rlijangi^ad  with  No.  1,  and  6 
,  and  the  motion  reversed ;  the 
pt  in  position  by  a  pin  through  the 
BBdatock,  This  arrangameni  wilt 
but  not  for  Beraw-cnttiog. — Jack 

n  Baokets.— If  youndTertlnyaar 

'Addreaa  Coluoin"  □(  thii  jonmal 

the  name  and  addieaa  of  a  firm  who 

Slc,  neccaaary  for  tha  manutaetaTa 

I  aould  not  giie  you  practicat 

regards  galraoiiing.  but  the  pro- 
4  pouiLle  u  foltowi :— The  articlea 

a  bath  of  aoid  until  cleaned  of  all 
bed,  afterwards  dried  in  an  ovau, 

through  a  bath  at  moltao  xiao,  on 
ti  is  a  thick  layer  of  sal-ammoaiao. 

itoxlde  of  mtrogvn. — I  wonld 
it "  to  buy  hii  gaiaiieBdy  prepared 
taming  50  or  100  B^i"!"]  "omaay 
it  cannnt  well  be  made  on  a  email 
J  Dstrtisr. 
>t-8aw.— ThB  aketeh  will  ^re  yon 


wida,  full  lio,  thick,  and  tipered , 

aaudgeoD,  leaFig.  3,  Jin.  Iron,  tamed  down  to  |in. 
each  end  for  journal,  then  tnmad  down  and 
"iiared  to  i'm.  This  is  put  through  a  sqnaie  hale 
D.  and  a  pin  driven  in  at  tho  other  aide  ;  wood 
bearing*  will  do,  or  one  half  let  iato  the  table,  and 
two  wood  eapa.  Upon  tbe  lower  limb  of  aaw- 
framfl  la  a  pfooe  of  •haet-icon  {in.  tbiok,  E,  and 

Fig.  G ;  this  ie  guide-ban  for  the  eccentric  to  work 
in  to  Tibtttto  the  frame.  Pie.  5  ia  a  piece  of  iron, 
or  praferabia  steel,  1,  tha  olherend.ia  turned  down 
for  eooeutric  to  be  tamed  and  keyed  on  3;  the 
eooanlrio  4,   the  mandril,    turned  for  centra  for 

may  be  turned  or  cranked  again  to  paaa  through 
hole  in  tha  driviDg-plals  of  lathe,  so  that  aU  tbst 
appliar--  '-  "-'  --  '  -■  "--^  '   '-'  — 


tor  saw.  Fig.  2,  i 
squared  to  fit  hole,  adjusted  by  two  thin  suti,  the 
end*  of  aame  to  b*  drilled  up  about  iiu.  with  a  full 
16th  hole,  and  a  hole  through  tha  aide  larger, 
tor  a  tapor-pin  to  be  put  through  to  jimb  end  of 
saw,  see  Fig.  2,  the  eooeutric  to  be  about  jin. 
throw.  The  mandril  ia  paaaad  through  tha  slot 
in  E,  and  driven  betvaen  the  centres,  the  ecoeutric 
working  between  the  bars  E,  Fig.  6 ;  tbe  frame,  of 
couraa,  to  be  foatened  upon  the  tatliB-bed.~JicE 

OF   Ait.  ToADZa. 

[46381.]— aiedga.— The  fallawing  aketoli  will 
petbapi  aait  "O.  U.  S."  It  may  be  buitt  of 
mahogany,  oak,  pine,  apruoa,  orub,  hat  I  should 
pieferelm,  roek  elm  or l>ireh;  the  runner)  Ttt.  Gin. 
long.  llin.  deep  by  {in.  thiok.  A,  A',  A '.  Space 
between  Zft.  Ijia.  troiu  A'  to  A",  to  be  abod  with 
half-rouud  iron,  Jin.,  put  on  with  1^  No.  B  or  10 
wood  screws,  and  in  fact  I  ahanid  screw  for  the 
whole.  B  is  the  Hoor  7in.  from  tha  bottom,  aup- 
porlad  on  the  fillet  I :  G  and  H,  flllrta  to  (upport 
ria»r  and  seat ;  E,  fillet  to  atifirn  lanner  sideboard 
and  back ;  P,  tha  aame  for  footboard  or  aproa ;  D, 
Dickey,  or  reeeptasle  at  back  reaDhiug  under  the 
seat  for  storage  of  luggage ;  C,  the  eeal,  flin.  wide, 
aideboard  llin.  from  &e  top  of  runner,  riaiog  Sin. 
at  aide  foronihion;  I.  2,  3, 4 are atretoliera  2ft.  Gin. 
long  by  tin.  thick,  the  euds  to  ba  shipped  into  a 


dore'tul,  and  let  into  the  fiUat  tooarty  fioor,  leav- 
ing a  jin.  mortice  orer  tha  top  in  tbo  aama  hole,  to 
Saaa  poitiona  of  fiooiiug— the  same  teoona  betng 
riveu  in  tight  will  k?ep  the  dore-taila  in  their 
place,  aud  will  make  the  aft liryary  rigid  ;  the  other 
portion  can  be  sorawad  to  the  filleta  E',  ahowing 
the  flection  of  E  t>eIow  tha  seat  and  upon  mnnera  ; 
6,  aection  of  strateher* ;  B' ,  mortice,  the  liottom 
half  dove-tailed:  1'.  aection  of  fiUat  for  floor  ;  all 
filleta  2in.  by  lin  .  chamfered  one  edge ;  the  Beat 
will  rise  about  Htn.  high,  the  hooks  at  end  A"  for 
trace-hooka.  Fig.  3  bask  view,  the  atretchara  to  be 

fut  in  the  place  bare  shown,  to  take  the  weigbt 
'om  front  of  aaat  to  back  A',  ISin.  from  apron  to 
front  A"  2ft.  If  yon  chalk  it  oat  upea  floor  to 
these  dimenaiouB,  yon  will  ba  able  to  judge,  and 
make  what  alteiatioua  you  think  fit. — Jack  of  All 


wheels  Sft.  Bin.  dlam^ar.    Tbey  weigh  about  40 
tons.— W.  B.  P. 

[463Bl.]-Boll8r  Oompoattlon.— I  tried  eod« 
for  a  long  time,  but  it  gava  me  a  deal  of  trouble 
with  the  braaa  fittinga  on  boilera.  A  friend,  who 
had  need  Stigzeliui  antipetren  tor  soiQe  time,  ad- 
vised ma  to  try  it,  which  I  did,  and  ^f e  used  it 
aver liiioe  {four  yean).  Ithas  given  n^^m,  ttonble, 
andean  aaa  the  boileia  longat;  all^ha  claaiung 


they  want  ia  a  waah  out;  bat  it  coata  more  than 
"--  1uidthat"LiborOmni»Vinoit"  uaaa.  Psr- 
— ^ .  he  will  state  what  iiipaaae  it  talus  to  cleaa 
hia  bailers,  and  bow  long  be  has  used  it.  and  what 
affect  it  haa  on  hia  pistons  (if  aoy),  >a  I  have  uaed 
Quids,  and  found  tbey  damaged  my  piaton-ringa.— 
Stuatkeabb. 

[46107.  ]  — »a  -l&oaaBrlaKTelsaoope.  — Whil  st 
quite  recogniaiog  the  talents  of  onr  friend  Ur.Lan- 
caater,  and  tbay  are  many  aud  variona,  I  fear  bo 
also  poeseasea  with  them  a  eomawbat  sharp  atyleot 
writmi(,  not  alwiiya  quite  aa  oonrteoni  aa  it  might 
be.  Now,  at  to  a  remark  in  his  reply  on  page  Ml, 
wherein  h«  statea,  "ai  to  the  tube,  don't  apoil  itaj 
'Sunlight'  recommends,"  Ihavayettnloarathat 
I  have  given  any  ad  rice  that  would  spoil  the  tube ; 
but  the  real  fact  is  that  Ur.  Lancaster  do  doubt 
thought  that  I  meant  to  aay  polish  it  at  it  revolvea 
on  the  lathe  ;  hnt  there  he  vat  wrong  altogether: 
the  fact  was  that  I  hal  in  my  mind  the  phin  I 
always  have  used  myself,  and  when  I  state  that  at 
one  time  I  had  the  entire  control  of  large  optical 
works,  where  the  bait  poiiibia  work  was  turned 
out,  and  every  modem  appliance  uaed,  I  may 
perhspa  he  allowed  to  have  soma  idea  of  how 
a  tuba  should  be  fioiahad ;  bat  the  real 
poiatistbis:  I  have  always  found  it  by  far  the 
Dest  way  to  polish  a  tube  in  the  lathe  witb  the 
rotary  action  up  to  a  oertaio  point.  Then,  it  you 
have  a  back-gear  latbe,  slip  the  back.gaai  in,  which 
holda  the  work  firm,  and  commence  to  finish  witb 
atrokea  in  the  direction  of  ita  length,  and,  a*  a 
portion  is  finished  to  one's  mind,  then  throw  out 
the  gear  and  turn  tha  work  a  portion  of  a  circle, 
and  again  lock  the  lathe  as  before.  Eren  with 
siiigle  ^ears  the  same  plan  waa  uied  by  tha  aid  of 
a  lockiug-wedga  which  fitted  tha  speed  cone.  I 
have  repeatedly  found  Ihij  a  fat  helter  way  of 
holding  tha  tube  to  finish  than  the  naual  plan,  and, 
as  it  holds  it  firmly,  and  allovsthe  hand  to  take  the 
entire  diameter,  I  could  always  gel  tubes  finished 
far  quicker  this  way  than  in  any  other.  But  b>  an 
nmateur  I  still  think  thit  the  hicqnering  woald  be 
found  a  rather  difflcolt  job— at  least,  to  do  it 
aufficiently  good  to  anit  me.  I  have  not  the  least 
doubt  that  Mr.  Lancaster  spoke  hurriedly,  and  that 
he  will  see  I  really  did  not  mislead  the  qneriat ; 
bat  the  space  of  areoly  does  not  admit  of  tha  fullest 
detaila  and  minutiie  being  given. — 3iri(Liaai:. 

[4.540D.]— Platen  Lubricant —If  "J.  C.'a" 
engine  is  a  high-pieeaura  one,  I  should  certainly 
recommend  tbe  use  of  oaator-oii,  and  in  my  opinion 
it  ia  more  economical  than  tiUow ;  but  for  oon- 
densing  anginas  it  clogs  the  valvea  (especially  it 
they  are  of  indiarubber),  and  does  not  allow  them 
to  "  seat "  properly.  I  have  often  had  tbe  varnura 
fall  Sin.  or  4  n.  from  this  canee  alone  In  marine 
enginea.  For  toothed -gearing  uae  ao(t  aoep  and 
blacklead  railed.— A.  Butlbb,  Bow. 

[43109.]— PfBton  Lubricant.— I  have  never 
used  eaator-oil  for  oylindore.  I  find  nothing  auiti 
my  preaeot  engines  ao  well  aa  mutton  suet,  which 
ia  at  once  pore  and  cheap,  and  Eaata  aa  long  as  any- 
thing I  ever  tried.  Paraffin-oil  ia  used  aometimea, 
but  I  never  foond  any  cheapneaa  in  it.  For  wood 
and  iron  wbeala  woikiug  together  I  should  use 
blaoklead  and  tallow  mixed ;  for  iron  wheels,  I 
should  use  tbe  apent  oil  from  the  machinery,  mixed 
with  a  little  tallow.— LABOfiOiTNiiVisciT. 

[43412.1— PhotOKmphy.  — I  am  aorry  to 
trouble  Mr.  Lanaater  and  "Sunlight"  again, 
but  their  repHrs  have  no  reference  to  query.  I 
want  to  know  how  to  use,  not  make,  airinghack 
camera  and  rising  front.  I  have  one,  but  can't 
andsrwtwid  why  front  ahonld  ba  raised  to  put  pic- 
tors  out  of  osntra.  Alao  how  to  convert  d^-plate 
negatives  Into  transparencies  by  nitric  acid.  — 

PmiO-PHOTO. 

[4S5H.]-Paw«r  of  Pl8ld-01aM.-H  Mr.  A. 


'ould  find  DfCeaaary.  Tbie  query  needs  the  advice 
of  a  thoroUBbly- practical  man  before  any  altera- 
tion in  the    iuatrumant  ia   attempted.— Oedbiuo 

[15517.]— Brush  Dynamo- Ma  chine  .—Prea- 
anra  of  buriuaia  prevents  me  giving  a  full  and 
pisin  description  at  present ;  but  I  will  do  my  beat 
in  theoonneot  afewwoeka.— G.  F.  C. 

[4.5420.] -Blootrio  BoU.— I  have  fitted  up  at 
the  works  with  which  I  am  connected  an  arrange- 
ment of  water-lovel  indicator  similar  to  what  you 
want.  It  ia  in  connecdon  with  ao  electric  bell, 
whichringswhen  tha  tank  ia  full  or  empty.  There 
is  a  dial,  which  shows  at  a  glance  tho  height  of  tha 
water  in  tank,  which  in  this  caao  baa  a  depth  of 
Uft.  Gin.  J  have  ahio  fitted  another  to  a  well  180ft. 
deep,  with  2Sft.riae  and  foil  of  water.  If  yon  thiok 
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when  Unk  ii  fall  bT  &  flost  and  wits  Tound  V 
wbnel  with  weisht,  tliai  ■  pin  in  whe«l  with  wire  ' 
from  pin  to  b»ll,  bo  &i  the  float  itus  tha  wheel 
tnnu  TODni]  and  tha  pin  pnllawln.    I  thought  thr 


«b«ll,&Uo  close  to  tank.     (Wov 


bell  bom  ringing  u 
ud  oblige.— J.  C. 

[454».]— BlaotrlD  Ball.-Toa  can  tMilT  ao- ' 
ffflimrlith  what  *od  daura  hj  an  amngenMnt  nich 
H  I&kt  ikatdhed  balow,  with  a  ilixht  modifleatjon, 
^m»Miiij  yon  to  get  a  ■ta7  at  the  vm  of  the  raitioal 
tod,  in  coniidaiatlon  of  in  oDtiitial  oeight.  For  w 
■hort  a  diitance,  tt  would  be  better  to  nte  two 


wim;  tlsej;  eboold  be  w«U  iniaTatcd,  taptd  and 

taned,  coating,  n.j,  I6i.  pa  100  yardi ;  and  when 

they  pan  nnder  garden-walk,  should  be  protected 

hjr  a  tube,  to  prsTsnt  tha  prauun  of  tnOii;  over 

them  tcom  caiuiug  injory  to  the  imiulatiog  cout- 

lagi:— 

D  Uptight  guide-toil,  firmly  fixed  to  bottom  of 

E  Hollow  oopper  ball,  wiUi  tube  throngh  it  to 

■tide  over  D. 
C  Cap,  or  tube,  with  flange,  to  iliJo  over  D  at 

lower  end,  and  attached  at  top  end  to 
B  Lerer  arm  mounted  on  apiral  spiing  6',    the 

centre  of  whiah  in  flx«d  to  a  rigid  aqu&re  pin, 
A<'  Two  «id*  of  a  brau  plate,  piojectiiig  boin  a 

■nppott  at  right  angles  to  a. 
F  A  light  chain,  oonuecting  C  and  E,  the  length 

of  which  regulatee  tha  watsr-lerali  at  which 

tha  bull  will  ring. 
a  and  H    Taiminal    wirea,  attachod  laspaotiTelT 

to  Alt'  and  BA*. 
At  low-water,  the  weight  of  E  will  htlng  B  into 
contact  with  li ;  and  at  high-water,  ita  buoyancy 
wiU  bring  B  into  coutaot  with  A.— B.  T.  Lnna. 

[IMSO.l— Blectrlo  B  el  L— Perhaps  thii  arrange- 
ment might  auit  "J.  C."  D  E,  wood-frama;  B, 
oontact-WTei ;  A,  hinge  to  contact- Ibtqi  :  B',  con- 
tact Krew  (biau) ;  B*,  eoutact  le*et  [end  TiewJ ; 


the  contact- lever  at  point  1,  and  malce  eontaot  at 
B'  C.  On  the  contrary,  the  counter -weight  F 
■hould  lift  lever  at  paint  J,  and  again  ooatact  Ht 
B  C.  To  iniura  aucceii  the  float  should  be  as 
heavy  as  posubla,  and  tha  lever  as  light  and 
counter- weight  heavy  eaough  to  Utt  level.  Tlie 
holes  in  ccntact-levor  shoutd  be  large  enough  to 
desr  rope  or  chain.  FitlleT  shDiilcTnat  be  lass 
than  5  or  Sin.  in  diaaietcr.  Fat  wires  use  gutta- 
perchathmngbuut,  uud  uietiro  wires,  as  distance  ii 
not  far.— W*M.isQTOS. 

[4&121.]  —  Clock  -  Oleaniar.  —  SO-hont  oata 
clock.  It  is  not  put  together  righL  'Dirmtly  the 
tail  of  Uie  hammei  laavei  the  pin.  the  lever  should 
tall  into  the  stop ;  and  whui  the  clock  stopa 
rtriking,  the  waning  pin  ■honld  be  at  tha  top  of 
the  wlwel.  Yon  most  ease  the  plates  and  livs  or 
take  a  tooth  until  you  get  it  right.  See  that  the 
little  wheel  that  oities  the  locking-  plate  is  on  the 
right  square.  Ton  can  find  thia  out  ^  shifting 
It:  take  the  pollayti  pieces  and  cut  otf^old  mna, 
drill  fresh  hole*,  and  pot  in  new  [nns;  8  dajr: 

Hare ;d«  got ""  ' *""' —  "  -■   -^->-'  -■>-  ■■ 

"-' — I  you  tai 

alittle  .  ,  .         „ 

a  peoe  of  cardboard  under  the  bridge  (escape- 
ment) below  the  screws.— A  Fau^w  Woexiuk. 

r4M13.]-0mnie7ale  — To  O.  Brooke  Peohell. 
— nil*  machine  is  a  firat-rate  hill-Blimbar,  and  Uie 
power  of  taking  any  length  of  stroke  is  a  great 
luxury  to  thoaa  who  do  not  object  to  the  Eoosa- 
stap  style  of  tread  entailed  by  the  foot  ratunnng  on 
ezaotl;  the  same  line  in  its  ascent  that  it  followed 
in  dsscesiding.  The  front  steering,  with  all  its 
naoessary  hamper,  is  a  gtaat  drawback  to  those 
who  cars  about  the  Gonvtnienn  of  the  open-fi'mt 
and  it*  greater  safety  in  case  of  on  acddvut.  But 
the  chief  practical  drawback  of  tha  Ocuiicyals, 
to  those  who  do  not  object  tu  either  the  tread  or 
the  front  wheel,  ii  that  it  cannot  move  baekwarda. 
Thia  mskra  it  .at  all  times  very  inoonvenient  to 
handle  in  cluse  quarters,  and  sometfanes  vstt  unsafe 
tor  itraet-wDrkl  Not  vsiy.tong  sines  a  nieod  of 
my  ova  had  a  narrow  escape.  When  passing 
tl^ugh  a  town  on  his  road,  the  horse  in  a  cart 
before  Ikim  turned  restive  ud  bscked  :  but  tba 
Omniojcls  could  not  follow  suit,  and  the  wheels 
of  the  cart  getting  miieil  with  its  wheals,  the 
rider  hud  to  ba  palled  off  over  the  bscic  of  the 
marhine  before  it  and  the  cart  could  be  dis- 
entangled.  Another  drawback  to  the  Omui- 
Bfcle  is  that  if  aiiy  of  the  oil  or  grease  necessnty 
to  lubricate  the  machine  gets  on  tu  certain  dags 
which  form  a  part  of  it,  then  thes^  dogt  will  not 
bite,  and  the  machine  will  uut  move.  But  (he 
mschuiiim  is  moat  iageuious  and  elf  active  while  all 
goes  right,  and  I  should  Imagine  that  the  maker 
would  ere  long  Rod  some  m«au>  of  removing  H-hit 
are  the  priucipsl  practical  objectioni  to  those  whasa 
fancy  (unliko  my  own)  can  tolerate  tho  drawbacks 
and  restrictions  always  imposed  by  fiont-whoel 
steeiage.— D.  IT.  G. 

[45424.] — Problem. — The  preiout  value  ot  CI 
for  10  years,  at  5  per  cant.,  id  7'7-.  which,  multiplied 
by  the  rent  of  il'ioO,  gives  1.^,10.  The  present 
value  of  i:i  ffir  four  years,  at  n  p-r  cent.,  is  3  ilj, 
which,  multiplied  by  the  rent  ot  CJUO,  gives  I.dCi. 
Therrfure  B.  and  A. 'a  propurtLon  is  as  l,()l).'i  tu 
I.DaO.  These  two  added  together  wUI  make  i.^sr,. 
Now,  if  W8  multiply  tl.U.iO  by  1,063.  and  divide 
by  2,i)9b,  we  get  B.'s  share,  which  is  £373  Ts.  Ad., 
and  A. 'a  share  must  be  ,Ca7C  12s.  7d.— W.  E.  W. 


Hr.   Lancaster  will  do  what  he  promises 

letter,  statins  what  battery- p.iwer  will  be  rrqaired 
[Darnell's],  I  ahoutd  Mteem  it  a  great  favour.— 
a.T.  B. 

[4$iIG.1  —  Slectrlcltr.  —  Would  not  one  of 
Bailey's  or  Harding'i  engine  cnuutera  fuit  yon? 
They  are  vety  much  uiod  in  Liucaihira  cotton 
mills.  Tha  first-named  firm  make  one  in  combina- 
tion with  a  clock,  so  that  yoa  esn  cijmpara  tha 
number  of  revs,  in  any  given  time  with  the 
number  that  ought  to  be  made  when  the  engine  is 
ruBDing  full  speed.  The  oaao  eau  be  looked  up, 
sothKt  the  wotksoajmot  be  tampered  with. — Lauqr 
OK.vuVwcit. 

j|i.)i2G.]— Slow  and  aolok-Spaed  QoTemora. 
— The  iiuick-spesded  govenior  is  Isuppossd  to  be 
much  mote  senaitive  than  a  slow-speed  one. 
Whets  tha  goremor  allows  tha  angina  to  ran  away 
it  i*  not  worthy  of  tha  name,  and  that  is  usually 
tha  reason  why  you  have  sedn  the  levers,  catches, 
6x.,  which  are  intended  to  shut  off  tha  stsam  at 
spead  of  ths  angina  is  much  ez- 
thmttle -valve  properly  propor- 


[46433.]— Slninlahliiff  Strancth  at  Bak- 
■prlng. — Xever  heard  of  aeid  ;  haaid  of  k>H«ls| 
ths  temper,  but  1  always  diaw    tbsm.    I  Hte 


A  FiiLLOw  WoaxituT. 

[45437.]— IncandeBOsnt  XJcht.— Aa  plalfaw 
fuses  about  l^iU'  beluw  the  tamparatuta  yonhan 
given,  you  would  find  it  a  very  difficult  tadk 
raise  the  heat  of  tha  wire  to  the  temperature  yea 
have  given  ;  but  you  can  raise  its  tempaiataus  to 
2,000°,  and  get  a,  very  nioa  light,  when  in  ana- 
hausted  tube  with  the  least  trao*  of  uitroffssi  in  it 
rha  wire,  however,  mnat  ba  of  a  Tsrj  mA 
smaller  gauge  than  Olin.  Iliis  would  rcqaiiis 
current  that,  in  its  own  fluetnationt  would,  iatl 
probability,  fuss  the  wire.  Get  No.  30  wusi  at 
loyad  with  iridium,  it  you  can,  then  caC  i^  is 
in  my  lamp ;  this  will  give  yon  the  bestrasultyoa 
can  obtain  with  an  iucssdr scent  lamp  reqolmi 
but  little  battery  power.— W.  J.  LuicaSIeb. 

[4544-2.]  —  Caatluo:  ¥i.y  -  vheeU  wUb 
WrouBht-lroa  Arms. —I  find  by  vxparioioa  a 
little  red-load,  or  redding  mixed  with  turps,  put  Da 
the  part  that  goea  in  caating.  a  firat-rate  plan;  It 
iron  is  the  Irait  ruity,  gat  it  red-hot,  and  Mp  nds 

off  first.— WoBKiaa  FoRswut. 

[46442.]-OaBtliiK  Wlwala  with  Wroaaht- 
Iron  Anna. — Anneal  the  aims  by  kaaplngth^ 
at  a  red  heat  for  about  half  an  hour,  And,  lAa 
cooled  down  to  black-hot,  dip  the  ends  in  ooal-bv; 
shake  off  surplus,  leaving  only  a  thia  ooat  of  hod 
black  vamiah.    Well  vent  tbe  top  manlding-boc 


one- third  remell 

ofanewironit 

The  metal  fur  any  casting  should  be  Jut  hit 
enough  to  run  It  prafectly ;  if  too  hot,  yon  lU 
straining  ths  mould,  and  ptoduos  a  tough  i  sllllH. 
without  any  corrssponding  advantage.  To* 
ought  to  roske  souad  caatiogi  by  this  msttad; 
but,  if  you  ihould  eiperienee  any  further  dIS- 
culty,  wttte  OKain,  giving  full  particulaia  of  yov 
failure . — Oakljsd. 

[45145.]  .^BepalrloK  •  OoupMB. — Ton  «M 
eaaily  remove  the  glass  with  jonr  peukaila  kf 
...       _.,^_  .-_,. .^_.  ,     'i,jia 


the  thin  part  that  ia  bsni 


leaving  enough  to  bumiah  down  again 

SntlJ  Utt  it  all  the  way  tound  until  the  ^as« 
11  out.    Then  the  little  pin  should  bs  ni 


F,  countar-wtight  andstoptoprsvent  wcagU  from 
passing  thtongh  lever  ;  G,  float ;  H,  stop  for  same ; 
D,  pieoe  of  metal  (tin)  for  B'  to  oontaot  on  ;  carry 
wire  to  contact  seraw,  as  shown  in  akstch,  along 
the  lever.  Now  for  its  action.  When  the  water 
get*  balow  a  osrtaln  point  it  would  leave  the  float 
Maipanded,  whieh  tbonUt  hj  it*  own  wil^t  lift 


•eaded.     With  a 

turned  and  fixed  close  to  the  . 
properly- can structed  governor,  the  eiigioe  will  not 
ran  away,  uBlels  somatlung  breaks  down,  I  like 
a  good  slow-speeded  governor  bast;  there  is  lass 
wear  and  tear. — Labob  Ohhia  Vihcit. 


not  get  oaa— Ihey  aia  advartii 
Maka  a  ohuok  to  fit  In  place  of 


advertised  in  this 


■  paper. 

rig.l). 


and,  with  some  emsry'psfer  on  ..      , 

should  have  Its  point  made  qnite  sharp  a^t. 
Then  screw  into  its  place  again,  and  putnMdIs 
into  tha  pin,  and  note  whether  it  is  still  alnggM. 
orthat  it  moves  freely,  and  oscillates  a  nuiabsr el 
times  before  coming  to  rest.  Then  put  glass  in, 
and  burnish  the  thin  nm  down  again  withjm 
knife,  with  the  smooth  back  of  buife,  until  tfcs 
glass  Is  firm.  If  you  bave  a  lathe  you  can  sooa  da 
It,  sndalso  roll  any  louses  in  for  tslescapa;  hat,il 
yoQ  have  not  a.  iktho,  dont  attsmp  t  to  bomub 
lenses  in  :  yau  will  get  them  untruo.— W.  J.  Lil- 

[45446.] — UicToscope  SaBlc-Ziantem.  — U 
you  bave  a  liiutem  of  any  kind,  than  you  can  eanit 
adapt  a  simple  arrangement  to  show  physiolwical 
slides  to  a  huge  room  full  of  students.  You  wiirse» 
oa  the  la>t  pago,  that  I  have  made  just  the  thing 
you  require,  and  I  fancy  It  would  pay  you  batter 
to  bay  than  to  make.  However,  I  shall  be  oslT 
too  nluised  tu  help  you  in  any  way  I  can.  The  lin. 
comDinatiou  is  one  specially  consttuctod  for  mch 
wotkasyouiB.  With  my  latest  1.int em  it  givs*  s 
very  beautiful  3ft.  disc,  with  plenty  of  illumins- 
tion.  The  httle  cDmbioation  ts  mode  up  ot  two 
achromatic  lenses,  each  9-IGIn.  diameter,  andcoD- 
fltruoted  to  give  pure  colour  and  crisp  definitico 
from  centre  Ui  margin.  You  could  tor  your  wari 
make  one  ot  my  metal  chimneys,  deacrittad  in  cut 
some  time  back,  to  go  on  to  a  Sdbsr  burner,  tbm 
make  an  ordinary  micro  body  with  a  i  iimliiiwiil 
lens,  3in.  focus,  and  about  l}in.  diamatar,  thsa 
make  place  tot  slides,  and  use  one  ot  the  lin.  ab- 
jectives :  this  will  give  yon  a  disc  about  ISin. 
to  16in.  diameter  Well  illnnuDated.— W.  J.  Us- 

f4M(l].]  —  Mieroaaope  Hagto-Iinntam.— 
Thanks  to  "Sunlight"  tor  his  reply;  but  I  woaU 
be  glad  of  a  little  mom  definite  fnformaliim.  For 
the  purpoaa  ot  murowlng  the  queation,  t  w3I  pat 
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Inminated,  2ft.  diao,  to  ahow  «Uatl; 
as  of  the  ordiuar/kmdf  by  mauiA 


t  of  leas 


ntha  tOQaeni. 


rill  ba  tiiankf  oUy  reosirod.  Porhapi 
,  when  giving  dataili  of  hu  oiy- 
roMopg  ansngemaat,  will  uj  if 
rap  which  will  throw  ■  utiifBttOTy 
I,  or  if  there  ia  no  me  trying  any- 
0  the  limelight,  aven  tor  such  a  snul 
r.  Oekoor-v. 

atoll -ClaanlnE'. — Aitar  joa  hftve 
•riot  and  tha  going  fossa,  ramoTa 
ently  eais  tha  uppar  plate  until  yon 
Jie  eacapaoiBiit ;  the  eicaiiBnient  is 
e  auDB  way,  iu.,  attar  you  faa*B 
ipper  plate  eo,  set  up  ahoat  quarter 
lialf,  not  mora.  Get  amediumbnuh 
>ut  3d.— A  Fellow  Wobekui. 
rtl&Qiol  I.lrht.  —  I  have  bean 
ng  oat  for  a  ropEy  to  thi>  qoery,  and 
snbad  by  "Sonlight"  ssenu  to  bs 
f ,  for  one,  shall  be  pleased  to  have 
of  it.  which  1  hope  our  obliging 
[ht,"  will  gi»B. — W.  B.  LoiDD. 


1  will  work  for  a  mootli  with 

d  f  or  a  few  seoonds  tor  each  piotui 
.,  are    not  suceeaaful,   and   are 

lumes,  io.  Yoa  can  make  the 
[b  youinelf,  and  the  lamp,  and  if 
to  make  one,  I  ahall  be  pleaaed  tc 

do  it. — W.  J,  LAJiCAJTEa- 

tiflcfal  I.lg'ht.— I  think  "Pyro  " 
lactric  lifilit   more  satiafaotory  fm 
TKik,  and  if  he  makes  the  battarias 
Blf  (he  coat  tor  material  would: 
IS-cell  bicbromate  battery,  311.  ( 
f  wood  properly  iiifiaL:iteil,  with 
CI  attached  to  a  frame  for  lower 
3ly  when  required  for  uae  (aa  made 
would  bo  the  beat  form  of  generator. 
;  a  similar  apparatna  myself,  and 
to  Riru  "  Pyro  "  any  further  par- 

ryina  Watohea.— I  God  watchat 

ary  quality  fitted  with  theae 
liable  to  Tiriation  than  whan  the 
t  watch  hoB  a  good  gold  or  steol 
is  duf ,  I  think,  principally  to  thair 
over  campensated  :  they  are  pat  oa 
ig  any  attoation  to  adjustment  for 
■eratuTB :  in  fact,  they  are  pot  on 
icientific  appearanoe  and 
"•"  "notthaoaae 


1  an  ad j  uttei  balaaaa)  ,    

be  out  otpoiae,  but  generally  the 

king";  if  you  looklo  goard-pinic 
.  will  seoit  IS  bent  aa-ay  fromrollar : 
lin  and  see  that  the  ItTor  has  right 
aide.  It  not,  this  shake  may  be 
^diug  binkiog-pina  or  guard-pin, 
I  requirementa  of  the  Job  on  hand. 

rylns:  Vatchas.— It  you  want  a 

alituce  to  keep  time,  you  muat  nail 
A  watch  will  Dot  keep  time  where 

as  not  got  cQutrol  orar  tha  balance ; 
want  to  carry  it.  Put  in  a  atill 
a  long  hairspring.     Sea  that  the 

ce  aro  tight.    1  hate  juit  aketched 


,^^ 

yr^ 


&c.  PInoe  your  balance,  or  roller, 
hold  of  eaoapement  at  F  and  try  tha 
cold  be  just  a  Httie  ;  then  try  it  at 
;  alaa  .when  the  ruby-pin,  B,  is 
iment  there  should  IJe  the  same 
10  ving  the  balaooe  slowly  with  the 
ur  left  hand,  while  yon  continue  to 
of  the  escapfment  with  your 
method  you  will  Bnd  out  where  it 
ubt,  will  be  able  to  alter  by  means 
lins. — A  Fellow  WoBEHiK.  P.S. — 
«  of  tha  taath  of  the  ascapammit- 


[15451.1-Olock  TralDB.— Why  not  write  to  the 
French  NOTelty  Company,  in  Oxford -street, 
London  F — A  Fiwiw  WoaEMiM. 

[4.ii53.]  —  Caontohonc  Tubing.  —  Don't  do 
anvtbiog  with  it.  No  paintiaif  or  anything  else 
will  make  the  tubing  uaable.  Better  throw  it  away 
and  porehaM  some  of  the  black  tubing,  not  tha 
white  Idod,  then  you  will  not  be  troubled  with 
smell,  not  only  aunojiog,  bat  Injurloni.— W.  J, 
LavcAaiEn. 

[40-156.]— Condenser.— Foisibly  the  air-pump 
backet  has  got  choked  with  dirt  -.  or  if  you  hare  a 
foot-TBlve  with  a  grating,  that  may  be  choked.  Ia 
there  no  leakage  through  the  slide-valvo  into  the 
exh^uit'i'  It  tha  valvaa  and  piatooa  are  tight,  then 
theoauH  is  in  the  air-pump  or  iajeotion-eook.— 
IikBoa  Ouxu  ViNcn. 

[45166,]— Oondenaer.— This  is  most  likely  doe 
to  a  leaky  piston.  If  time  allowa  examine  aama, 
and Tflpaok  all  glands.  "Condenser"  does  not  say 
whsthar  his  oondensar  is  eomraon  jst  or  surtaoa. — 
A.  BniLEB,  Bow. 

[46467.]— Injaotor.— You  don't  say  what  olaaa 
of  injector  yours  is— whether  lift  and  force,  or 
foroa  only.  It  it  ia  made  by  Oresham.  or  Sharp, 
Stewart,  and  Co.,  it  would  hara  a  wheel  to  regnlate 
iply,  placed  about  the  middle  of  the 
.  nt  It  aaema  to  me  that  it  ia  an  old 
one,  and  the  ateam-cone  is  worn  with  nae.— Labob. 
Omru  Vdicit. 

[45458.]- PnmnB.— Tb  "One  in  Trouble"  aure 

hia  plungers  are  not  striking  on  the  bottom?   If  thia 

t  tha  case,  probably  you  will  find  yonr  delirery- 

98  huTo  too  much  "lift."    The  back-water  on 

Iroko  of  plunger  will  cause  tbo  noise  in  this 

GiTa  your  vuIyub  lass  "  lift,"— A.  Butlee, 

Bow. 

I*.)4fl8.]— Pnmpa.— To  "Sn^ruouT."- I  had 
all  the  wood  oogs  taken  out  not  long  ago  and  cloth 
d  them.  Then  I  had  the  brassai  stripped 
,-„ji» — K1 1  —  — I —      2(  njj^jg  tiig 

r  got  out  of 

r  ttian  the  firat  two  yeckTsl^  I 
(  it  dooa  get  ont.  how  would 
;  more  in,  and  oblige— Ovs  M 

,. J ^_.— HiTO  Tou  cleaned  out  the 

ends  of  the  suction-pipes  welll'  If  you  had  said 
whether  you  were  pumping  water  or  aewage,  I 
— <ght   have   adviaed  you   with  mora  cactaio^. 

isiibly  the  taath  of  Uie  wheels  are  badly  worn 
st  where  the  pumps  conundnoe  the  down  stroke, 
hy  not  put  the  indicator  on  the  pumps?  There 
a  soTenil  things  that  ivtU  ciuie  ■  pump  to  make 
the  noise  you  speak  of,  such  as  ahortness  of  air  i 
_- 1  _  [p^  jjj  suction-pipe,  the  suction-end 

[45459.]— Mirror.— Do  not  use  flaorio  add,  but 
]ittle  putty-powder,  rubbed  with  a  cork  or 
athflr :  a  fine  cork  is  best. — Aldeet  ' — 
[461M.]— Klrror.— Wkatevar  yon  do,  don't  get 
hydroBaoric  add  about  tha  houaa.  There  ia 
hardlr  aoything  worse  to  have  about.  I  have 
seen  lads'  bands  that  haTe  been  biid  for  montba 
through  dabbling  with  thia  acid.  You  can  remove 
tha  caudle's  image  in  a  much  simpter  manner 
without  leaving  a  worse  mark  behind,  as  you  would 
do  with  the  acid.  Now,  then,  gel  from  th 
chemist's  aome  of  the  finest  pntty-powdar  ha  hi 
pt,  then  make  a  piece  of  wood,  say,  3in.  squareo 
ts  face,  and  having  a  piece  on  tha  back  to  hold 
by,  then  glue  on  to  Iho  face  of  the  wood  a  piece  c. 
the  thickest  cloth  you  have,  and,  when  dry  and 
smooth,  gpriukte  all  over  it  soma  of  the  putty- 
powder  with  a  lew  drops  of  water.  Now  lay  the 
mirror  Sat  on  the  table,  and  commence  polishing 
,  and  in  a  tew  minutes  you  will  have 
complstaty  romoved  it.  You  can  finish  it  with  dry 
powder,  but  be  oaraful  in  handling  that  you  do 
not  get  any  grit  on  the  polisher ;  then  all  will  go 
well.— W.  J. XutaisTaii. 

[16161.]- To  Kr.  IianeastBT.- The  ainc  sul- 
phate cell,  I  now  can  tall,  was  the  one  usually 
called  thesnlpbata  of  mercory  call.    The  plate  of 


oells,  than  it  all  the  chloride  is  reduced  you  muat 
make  aoothar  plate  of  chloride.  Take  out  tba 
aHver  plate  oontaining  on  its  surface  the  remiini 
of  the  chloride,  olean  it,  and  melt  on  to  it  another 
layer  ot  the  chloride,  and  connect  up  aa  bafore  ; 
than  oharge  the  oell  with  a  solution  ot  ohloride  of 
zinc.  You  know  how  to  make  Iha  ohlorida,  I 
sappoaa.  The  argentic  chloride  ia  made  by  pre- 
dpitating  with  a  chloride  in  a  solution  o(  silver, 
such  as  tha  nitrate.  Tha  chloride  goes  down  Be  a 
flocculent  precipitate,  and  should  be  allowed  to 
-;_!.  ._  .1..  !_„___    .>.  ..  ii      ..       liquid  either 


deoantared  cr 
Then  heat  it 


ide  filtered  oi 

lells,  about  -260'  to  270°  C, 

^  .     -         ver  plate.    Shall  be  pleased 

give  you  further  information  if  you  cannot 
dearly  follow  above,  and  now.  as  you  areauM.D., 
can  yon  tell  me  how  mauy  commissural  fibres  joia 
up  the  optic  thalami?  I  mean  the  two  tracts,  lirat, 
the  number  in  the  middle  oommissura  and  those 
of  the  fomii  which  go  to  both  ot  the  thalami, 
n^leoting  those  that  go  to  the  hippocampus.  I 
shall  be  much  obliged  to  yoa  foran  answer.- W. 

J.  Lanes  8TBB. 

[45463.]-EIeotrlo  Ltg'ht.-A  Fauro,  or  a  series 

of  them,  will  not  help  yon  in  the  least ;  better  gat 
ibont  40  quirt  Buuaen  calls  -  these  would  give  a 
rary  decent  light  for  five  ;-  -'-  ■— -      " 


yon  can  depend  upon  getting  a  light :  but  if  you 
-^tampt  to  use  20  or  .'iO  Faurea  to  go  for  three  or 
lur  hours,  you  will  find  them  to  be  an  endlaaa 
lurce  of  trouble,  and  at  tha  bast  almost  a  failure. 
-W.  J.  Lmc^acBa. 

[451G4.]— To  Kr.  IdiQOtutar.- The  simplsst 
shutter  you  can  make  is  to  cut  out  a  piece  af  tin 
like  a  tan,  and  cut  a  hole  in  the  centra  ot  it  olosa 
edge;  the  tin  ahould  be  four  times  as  much  in 


lithe 


IS  the  d  iameter  of 


re  are  four  little  uprights  in  the  ceman, 

ipot  which  the  zinc- plate  Tests,  and  usually 
i  little  button  on  the  top  of  sine  plate  to 
take  it  out  by.  Now  thia  oell  is  charged  with 
lulphata  ot  mercury- you  will  know  it  as  the 
nerouric  sulphate,  and  if  yon  havo  none  of  it  you 
can  readily  mako  soma.  Take  3  drachms  of  mer- 
cury and  3  drachma  ot  snlphuiio  add,  1  -84.5,  heat 
gently  until  you  have  driveu  off  sulphurous 
anhydride.  Oat  rid  o(  this  into  chimney  or  out  ot 
the  window,  then  inoreise  the  beat  until  yon  have 
left  a  dry  white  powder,  keep  thia,  ^nd  usa  it  aa 
iften  as  the  little  cell  requires  charaiog.  Uaifle 
tha  chloride  of  silver  cell  as  \,^^  ^,  the  lul- 


'P'^?.ioUiG"«»'<' 


>le,  than  it  mutt  be  so  arranged  that  it  is  bold  up 
KOGD  bottom  partcloses  the  aperture  of  diaphragm; 
then  by  liberating  a  spring  it  willfall  and  pass  over 
the  iliaphragm ;  this  is  aaiily  made.  But  if  you 
would  like  one  thut  you  could  regulate  the  ex- 
posure, and  do  not  mind  a  little  trouDla.  [  shall  be 
pleased  to  tall  you  how  to  make  one. — W.  J.  Iok- 

[45105.]— Double  Btara— On  p.  314,  "  rotation 
of  the  line  ot  nodes, "  should  have  bean  "  rotation 
of  the  axis  major."  "H.  K. 

[45167.]— Boll'B-Bya  Lantern.— I  think  your 
[amp  is  too  near  ihe  Ions  ;   try  it  further  ofli. — Al- 

[45137.]— Bull'B-EroLantarn.—ThB>naistoo 
far  away  from  centre  of  flime;  take  it  fin.  to  lin. 
nearer  toflsme  and  it  will  give  you  a  clean  round 
diao.— W.  J.  LssoAsiaH. 

[45467.]— Bull' B- Eye  Lantern.— The  lamp 
Same  is  too  far  from  the  lens.  The  piopor  place 
can  beat  be  determined  by  eiperimtnt ;  but  pro- 
bably 2in.,  or  poAaps  rather  less,  wonid  make  its 
action  more  satisfactory.  You  will  Qnd  a  slight 
alteration  in  position  hsTa  great  influence  on  the 
oharaolar  ol  the  emerging  beam  of  light.— Obdsbio 

[46467.1- Bnll'B-Bya   lAntem.— The    eSsct 

J'ou  name  is  oaused  by  the  lens  being  j  uit  its  focal 
eii|th  from  the  flame  whan  in  a  given  relative 
poaitioQ  to  Uia  wall,  aud  hence  tha  image  appears 
of  the  flame  as  you  mention.  The  common  bull's- 
eye,  such  as  would  ba  inaBmall  lantern,  would  not 
{roduce  a  dear  disc  of  flame,  from  several  reasoul. 
t  ycu  placed  the  light  neirec  the  lens  than  Its 
tocal  length,  then  tha  ocna  of  rays  should  ba  a  dt- 
vorgcnt  una,  and.  Ihaoratically,  should  be  a  dear 
iliac  ot  light.  This  is  one  raaaon;  That  in  ths 
lantern  is  fitted  with  two  condensing  lenaaa  ;  one, 
neatest  tha  light,  first  bonds  tha  rays  and  renders 
them  less  divargent,  whilst  the  saccnd  lens  again 
bands  them  inwards,  and  renders  tham  convergent. 
I  am  afraid  you  will  ha  able  to  do  bat  httla  with 
the  lens  you  have. — SuaLiaar. 

[4&171.]— Double  Ofaleot-OUBsaB.- 1  have 
added  a  postseript  to  my  latter  in  reply  to  thia,  but 
I  may  aim  say  that  according  to  Coddington'a  for- 
mulm,  tha  amount  ot  error  tor  several  different 
forms  ia  as  follows : — 
First  lens,  equi- convex- second  con-  I    .      ^      W' 

veio-plane   i       1U8  "  / 

FiratlenB,plano-oonvei— Beoondoqui-  i  0       ;/' 

convos   I       l(g"/ 

Both  lenses,  convexo-plane  or  ptano-  1.1      S" 

oonrai   J         g  *  f' 

— Oao^o  VniL. 

[45471.1— Doable  Object -OlftBBaa.— Probably 
there  will  ba  little  appreciable  diffarenca  in  the 
action  of  the  combinationa  recommendad  by 
"  W.  G.  P."  and  by  myadf.  I  gave  a  form  oon- 
taining simple  and  easily -obtainable  lenses ;  but  if 
expanse  ia  no  object,  let  "Query"  try  the  pair 
given  by  my  esteemed  brother  correspondent.  Bat 
really  I  think  this  subject  ia  occupying  more  spaoa 
than  it  ia  worth,  for  with  the  bast-arrauf  ed  lanaaa 
it  will  only  ba  (to  my  mind]  a  diaappointrng  affair. 
—0.  V. 
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[45472.1-  Sewer -IPlpes.—MesiTB  SponpubliBha 
set  of  tables  by  1.  Shone,  C.E.,  whiuh  will  show 
you  at  a  Klanoe  all  that  you  require.  The  price,  I 
thiuk,  is  Is.— Lauob  Oicnx^  Vincxt. 

[45(75.]  —  Tornlnff  Face -Plate  for  61n. 
Ziathe.— If  the  plate  is  cast-iron,  you  will  have 
to  ruu  very  slow  lu  order  to  turn  it.  You  will  uot 
be  able  to  do  it  without  back  gear  in  a  6iu.  lathu, 
unless  you  can  reduce  the  speed  of  the  maudhl. — 
Lajiob  Omnia  Vincxt. 

[4o475.]~Turiiliiff  Face-PUte.-"  W.  J.  C." 
in*»y  trv  this  if  be  has  a  pulley  or  crank-shaft  the  size 
of  the  largest  speed  on  his  mandril,  so  as  to  get  a 
▼ery  slow  motion;  a  lap  is  not  needed.  But 
because  he  can  take  so  very  li^ht  a  cut  the  tool  in 
all  probability  does  not  get  below  the  hard  skin  of 
liie  oastiog,  which  instantly  grinds  off  or  breaks 
the  point.  Some  castin^ts  are  so  intensely  hard 
that  it  is  npcestary  to  griud  or  face  them  with  a 
chipping  chisel  before  they  can  1>e  tumed-in,  unless 
there  is  lathe*power  enough  to  take  a  good  cut. 
Begin  by  bevelling  the  outer  edge  with  an  old  file 
or  griiiilntone,  s-i  hs  to  get  a  dean  face  of  pure 
metal.  Have  but  littlo  clearance  to  the  tool,  so  as 
to  secure  a  stiong  point,  and  advance  it  Tery 
slowly ;  but  it  is  a  tough  job  without  back-gear. — 
O.  J.  L. 

[45476.1— Securing  Face-plate  of  Lathe. — 
Iiet  me  tell  yuu  that  you  have  a  pretty  tough  job 
to  turn  the  face-plate  all  over,  as  the  great  diffi- 
culty is  to  get  the  driving -band  or  strap  to  hold.  A 
way  I  have  tried  ou  several  occasions  is  to  get  a 
friend  to  ]>ull  the  driving-wheel  slowly  round  by 
hand  whilst  I  put  the  cut  ou.  Another  woy  is 
to  rig  up  a  temporarr  slow-sp'red  shaft  with  wood 
puUeys.  But  all  these  maKeshif ts  are  but  poor 
substitutes  for  bick-gear,  which  gives  the  slow 
speed  and  extra  power  needed,  and  at  the  same 
time,  from  the  »(ieed  the  strap  runs  over  the  tirst 
pulley,  there  is  no  tendency  to  slip.  You  might, 
perhaps,  as  a  last  resort,  use  a  plan  1  tried  once 
ou  an  emei^ncy,  which  was  to  take  a  narrow  strap 
over  the  mandril  pulley  and  then  down  to  the 
crank -shaft,  round  which  it  went  one  turn  and 
then  up  again  to  the  mandril  pulley  ;  te  keep  all 
tight  a  pulley  and  weight  waa  used  to  take  up  any 
slack.  It  was  a  clumsy  way,  but  for  a  short  job 
answered  very  well.— i>UNLiaHT. 

r4.Vl77.1— Winter* 8  Ring.— To  Mr.  I.ancabtbs. 
—If  you  have  the  last  Vol.  or  two  of  the  "  E.M.," 

fou  will  find  drawing*,  A:c.,  of  the  Winter's  King. 
f  Tou  have  not  access  to  them  let  me  know,  and  1 
will  send  drawings  and  full  description.  The  ring 
is  made  of  mahogany,  with  an  iron  wire  in  the 
oentre  of  the  wooden  ring,  and  running  all  round 
the  ring  and  down  a  stem  to  the  prime  conductor. 
If  you  have  not  the  *'  E.M.*'  let  me  know,  and  I 
will  at  once  send  sketches  and  tell  you  simplest 
way  to  go  to  work.— W.  J.  Ljlxci.9TEK. 

[45I7S.]— Dipping  Braaa.  —  I  have  always 
found  nitric  acid  tue  best  fo» dipping;  brass;  it 
gives  it  a  fine  gold  colour. — Ai3£kT  .Sxnu. 

[4547S.]— Dipping  Braaa  in  Xiztare  of 
Hydrocnlorlo  Acid  and  Alom  to  Impart  a 
Ooid  Colour.— If  *'C.  S.  B.,'*  instead  of  using 
the  above,  wi  I  dip  his  brass  into  nitrons  acid  sharp, 
and  then  into  a  large  tub  of  hot  water  or  a  solu- 
tion of  bicarbonate  vt  soda  in  water,  I  think  he 
will  be  highly  satitfitd  with  the  rvsults.  The  brass 
should  not  be  in  the  acid  many  seconds,  or  a  black 
stain  will  be  the  retult,  but  mnv  be  dipped  several 
times,  beine  first  well  dried  with  a  cloth  or  saw- 
dust.—A  WorLI>-BE  Pli'KB. 


[45480 J— Photographing  XClcroscopic  Ob- 
Jecta— This  is  eafiJy  done  on  the  sensitive  gela- 
tine film  cr  piatcs,*  by  illuminating  the  object 
with  a  lamp  m  the  cuter  tide  of  a  dark  room,  and 
ou  the  inner  ride  the  cbjective,  and  a  board  or 
frame   to  carry  a   fi'm  or  plate.     The   objective 
must  have  an  arratgemer.t  to  adjust  the  ui*tauoe 
from  the   object  with  con&ider.ible  nicety.    The 
if-nritive medium  may  b€  slid  alec;;  the  table  en  aey 
suitable  stsnd,  by  huid.    The  degree  of  magnifii'i- 
tifA  will  depend  upon  the  relative  distances  cf  the 
objective,  the  object,  and  the  sexisitive  medium. 
An  ordisaty  camera  is  little  food  for  thewpik. 
Ah«r  obtaining  the  focus  on  a  pif  co  of  paper  cr 
pvend  glaf  s,  the  next  point  is  to  prove  if  your 
'jvwetive  will  work  to  the  visual  fckoun  ;  if  not.'ycu 
SiWttrv,  first,  a  simple  subject,  taking  a  serits  of 
3»r.««i  en  one  or  either  8:de  of  the  visual  focu*. 
M&  w'vA  the  degree  of  alteration  xequ:r«d  is  cuce 
•-«««'.  til  will  M  plain  »ai>ing.     Or  get  a  (he  rt- 
<<■»  00*  ssde  for  photo  woik,  m  which  the  visual 
■ir-  ^  s^cal  foci  are  coincident  — A.  Fii^x  iir^v. 

^^'-Photographing      Microscopic 
V^i^'— 7^  pUn  I  have  always  us«d  is  to  uke 
tmimi  M  lad  plsfin  it  in  a'horizaxital  p:«:- 
^     '%^         ^  the  eyepiece  and  arrange  i:  t. 
fiaage   of  the  ^•j'late  camtrs. 
I  ti  screw    a    (irc«  of   brats 
iange    in    the    camera,   and 
ia    a  rabb«v    oone    such    a« 
th^  4  of  this 


rthe 


general  arrangement.  You  should  then  have  a  piece 
of  extra  fine  ground  glass  for  the  focus  screen  (1 
grind  my  own  to  suit  my  own  ideas  of  density). 
Now  place  a  slide  on  the  stage  of  the  microscope, 
and,  with  a  lamp,  project  a  beam  of  light  through 
the  entire  system.  Focus  accurately,  and  then 
alter  tbe  distance  between  the  micro,  lenses  and 
the  focus  screen  to  compensate  for  the  want  of 
correction  for  bringing  the  actinic  and  visual  rays 
coincident.  Trial  aloue  will  prove  this ;  but,  say, 
push  it  in  1-lCin.,  and  try  a  plate.  With  a  micro- 
scope with  a  good  coarse  adjustment  it  is  easy  to 
fina  out  the  required  alterauon  after  focussing  by 
making  a  cardboard  division  plate  and  pointer. 
With  each  power  a  separate  adjustment  will  l>e 
necessary.  All  being  ready,  the  object  accurately 
focussed  and  compensated,  as  I  have  just  de- 
scribed, plaoe  the  plate  in  the  camera,  and  give  the 
exposure  by  placing  a  candle  in  the  po^tition  of  the 
himp,  and  burning  in  it  a  short  length  of  magne- 
sium wire.  The  result  will  be  a  negative,  from 
which  you  can  print  iu  the  usual  way.  In  my  case 
I  have  to  take  from  the  negative  a  transparency 
for  the  lantern  in  addition.— i»uvLiaHT. 

[46483.1— Lantern  Optics. —To  *'SrKuoHT*' 
or  Mb.  LiANCA«TBB.— To  project  a  spectrum  with 
the  lantern  yon  have,  yon  must  have  a  vertical  slit, 
say,  3in.  long  and  ^in.  diameter ;  this  should  be 
made  of  tin,  and  be  put  into  a  slide,  and  put  in 
lantern  close  to  coatdenser ;  then  focus  the  image 
on  to  a  screen,  say,  Sf t.  away ;  then,  with  a  bisiu- 
phide  of  carb<m  prism,  split  up  the  beam  of  light 
into  a  spectrum.  Y'ou  will  have  either  to  move  the 
lantern  round,  or  move  the  screen  until  the  spec- 
trum is  upon  it.  There  are  lots  of  beautiful  ex- 
periments you  can  do  with  the  lantern,  and  you 
will  find  enough  iu  back  numbers  to  last  you  for 
months.— W.  J.  Laxcastes. 

[4.T4S3. J— Lantern  Optics.— To  ••  Slttliout," 
OB  Mb.  KawfisCTKB. — The  best  plan  for  a  make- 
shift is  to  first  prepare  a  slit,  which  is  easily  done 
by  gumming  ou  a  piece  of  tmfoil  to  a  glass  plate, 
and  then  cutting  out  a  shp,  say  fin.  long,  and  |in. 
wide.  Xow  remove  the  focus  lens  from  the  lantern, 
and  in  its  place  Hx  op  the  glass  plate,  with  the  slit 
on  it  placed  vexticallv.  To  fix  this,  a  little 
dodging  is  needed,  but  there  are  lots  of  plans  that 
may  be  employed.  If  you  have  a  small  retort- 
stand,  it  is  very  easily  done  by  securing  the  glass 
plate,  which  mav  be  a  shell  cover  3|iu.  square,  to 
the  upright  rod  with  a  couple  of  rubber  rings. 
Having  got  so  for  with  the  focus  lens,  accurately 
project  Uie  image  of  the  slit  on  the  screen,  and  then 
close  in  front  of  the  objective  place  the  prism, 
when  the  soectrum  will  be  projected  at  an  angle, 
which  wiU  need  moving  the  screen  to  corre- 
spond, and  hence  the  reason  for  placing  the  slit 
vertically  :  in  seme  cases  it  is  handy  to  project  the 
spectrum  on  the  ceiling,  where  a  das  <k  students 
can  readily  see  it.  With  such  a  lantern  very  many 
optical  experiments  can  be  performed,  and  1 
would  refer  you  to  Mr.  Lewis  Wright's  papers  on 
''  Optics  with  the  Lantern."  which  vou  will  find 
oommenoed  in  Xo.  S15,  Vol.  XXXll.,  p.  201. — 

SUXLXUHT. 

[4.>4SJ.] — Bonge  versus  Patty-powder. — 
Use  the  rouge  for  polishing  specula,  and  the  putty- 

Sowder  for  polishiug  lenses,  and  stick  to  the  piled. 
!e  dean,  and  the  pitch  wou*t  stick  to  you.  I  never 
feund  pitch-polishen  particularly  nasty ;   it  de- 

??nds  a  great  deal  bow  one  goes  about  the  work, 
here  are  lots  of  thiugs  troublesome  to  people  who 
have  not  love  for  work  and  plenty  of  patience. 
Don't  use  guttapercha,  it  will  not  answer  in  place 

of  pitch.— W.  J.   LOiCA5TEB. 

[454Sr.]  —  Electro  -  Xotor  for  Bevolving 
Vacnum  Tabes.~Make  an  electro*  magnet,  the 
one  to  lift  lOib.,  in  answer  4o431,  Dec.  ifth :  then 
make  a  brass  wheel  to  revolve  over  the  top  oi 
electro -msgnet,  and  screw  on  to  the  circumference 
of  the  wh^l  eight  plates  of  iron  as  armatures : 
these  must  be  put  at  equal  distances  apart,  and 
should  be  iin.  wide,  and  as  Icng  as  the  distance 
between  the  outsi  Jes  of  two  cjres  in  electro  •mag- 
net. Then  you  must  make  a  comuutalor,  with 
eight  pr«.  jecuoks,  so  that  the  circuit  will  be  closed 
as  the  armatures  approach  the  rlectro-magnet,  and 
the  second  the  y  are  over  the  centre  of  magn-t.  then 
the  ciroui:  should  ba  broken  instantly.  If  y«*u 
cacBot  understand  exactly  how  to  do  it.  I  will 
make  a  few  drmwin^s.  as  no  doubt  there  are  others 
wh^t  would  like  to  mike  a  rotator  simply  and  well. 
— W,  J.  Lancxstet.. 

;ioiS>.:-Variable  Cut-OfT  Motion— If  I 
may  Ls  allowed  to  cfer  an  cpini:a.  I  think  you 
wilt  tuA  a  cut-:^ff  plate  wcrkmg  on  bjdL  of  mdiu 
vaIvc  to  answer  as  well  as  mC'Sl.  The  maia  valvc 
mu^t  have  a  8:eam-p:rt  at  ea«.h  cLd,  ani  two  cut- 
0.*  Tiitrs.  to  b*  m:vcd  Ly  rigLt  nud  Uf:-ba:;d 
<crev^8  uu  cut-iiS  v^ve  spindle,  whicn  should  h:*ve 
a  square  en  the  cuier  end  to  sliie  thrcugh  a  suit- 
able V.^ricf.  Then  by  means  vf  a  train  of 
wheels  put  in  motirn  aj  the  gcremcr  rues  c-r  falls 
y:u  can  ra^e  the  cut-c5  iutomAtic.  Purihtr 
particular  .  if  desired,  with  pleasure.— Lax j;; 
OaCOL  V3CIT. 


[45488.1— Variable  Cut-ofT  Xotioa.— Tosu 
which  is  the  best  cut-off  motion  is  somewhat  difr 
cult,  in  view  of  the  many  forms  in  theaarkst 
One  form  I  incline  to,  as  not  requiring  a  sseoni 
eccentric,  is  as  follows : — Ou  the  back  of  the  asiB 
valve  are  fitted  two  sliding  blocks,  coupled  by  s 
hollow  sleeve,  so  that  they  both  move  togcthsr; 
through  this  hollow  sleeve  runs  a  small  shaft,  with 
a  right  and  left-hand  screw  on  the  ends  inside  tks 
vfldve-chest,  whilst  one  end  is  prolonged  ovtwaidi 
to  a  hand- wheel  working  over  a  graduated  plots, 
aoolUr  being  in  the  stuffing-box  to  take  the  ssd 
thmst.  Ou  the  screw  are  nuts  of  ample  ans, 
sliding  on  a  feather  oast  on  the  cover  of  the  valf^ 
chest,  or  in  any  other  convenient  war  sseossd 
against  rotating.  Hie  action  is  as  follows :  is 
the  main  valve  moves,  the  expansion-blocks  m 
carried,  by  friction  of  tlie  blocks,  doe  to  the  stesn- 
pressure  on  them,  with  it,  until  the  one  end  eoasi 
against  the  adjustable  nut  on  the  spindle.  As  As 
main  valve  still  goes  on  the  steam  u  cnt  off  pcstty 
sharply,  leaving  the  other  steam-port  wide  cpci, 
ready  for  the  return  stroke.  By  setting  the  hood- 
wheel  outside  the  vahre-bos,  anv  grade  of  exnsmion 
can  be  got  I  have  found  this  a  better  form  uonths 
usual  oxie  worked  with  on  eooentzio,  as  it  givss  t 
very  sharp  cut-off.  The  link  and  sUding-block 
plan  acts  well  enongh,bat  it  involTes  a  seeood 
eccentric  ond  other  ports  in  motion^  all  of  whidk 
are  not  needed  by  the  plan  I  have  described,  oad 
which  I  fhall  be  pleased  to  further  describe  if  yoa 
do  not  fully  understand. — SvKliQBT. 

[4.>489.]— Tominff  Ormnite  Bollsk— I  ban 
had  ouch  work  under  my  notice  before.  On  o 
recent  occasion  I  found  that  the  beet  tool  for  ths 
purpose  was  one  made  fkom  rpecial  tod  stssi, 
manufactured  by  Messrs.  M.  Eodon  and  Son,  the 
well-known  steel  makers.  With  it  and  a  slov 
speed  no  difficulty  was  fonnd  in  tomiDg  piDon 
2ft.  in  diameter ;  and  with  a  good  latbe  and  tosh 
of  this  bteel  you  would  have  no  tronble  to  ton 
them  up.— bUNUOET. 

[4M9I.}— sulcata  Bolntloii.— Use    silicate  of 

SOda-^ALBBBT  SlOTB. 

[4ol02.1— Telescope.— I  do  not  think  the  re> 
movol  of  the  dianhngm  will  serionslj  sffect  lbs 
performance  of  the  instrument  if  the  interior  bs 
well  blodceued.  As  to  the  meous  of  doing  thi% 
numerous  receipts  will  be  found  in  back  voCiBMt. 

— O&DKBIC  VllaL. 

[45492.]— Telescope. — ^Remove  the  diapliragB 
altogether,  and  moke  the  tubes  to  slide  true  into 
little  spring  tubes,  keeping  all  quite  straight  wb« 
drawn  out ;  then«  at  the  end  of  each  of  the  sUdisg 
tubes,  wbich  wiU  cnt  off  all  beeide  object-lefls, 
whtta  you  look  into  the  end  which  should  <**y***" 
the  eyepiece,  if  you  carefully  make  the  diaphrans 
,  the  right  size,  then  you  will  not  require  any  Uaflk 

'  inside  the  tubes  at  aU.~W.  J.  Lascistkb. 
I 

I     [45497.]— A  Cheap  Perfume. — I  ahonld  tug* 
I  gest  a  cap  and  a  j>ipe  to  cony  off  the  anpleasaal 
small. — ^Albxbt  >xith. 

[45^00.]— Bcflectlnff  Teleocopa.— PezhajH  3Ir. 

I  Lancaster  will  allow  me  also  to  replv  to  t£ia.    I 

'  should  not  on  any  account  recommend  tbe  use  of  a 

metal  speculum.  *  It  would  probol^y  prove  quite  as 

long  and  diificult  a  task  to  figure  such  a  speculum 

;  ss  it  would  oue  of  glass.    Tl:^  correct  figure  of  a 

i  glass  mirror,  when  once  obtaiaed,  is  petma&tat, 

;  and  may  be  ulvered  any  number  of  times  withoux 

injury;  but  with  a  metal  one,  if  the  face  became 

tarnished,    it   would    need   refiguring.      Metaihc 

.  specula  may  now  be  considered  as  tliuigs  of  the 

'  past.— Oed£bic  Vital. 

^45507.]— Cleaning  off  Uaeleaa  Negativea. 
—If  they  are  placed  in  very  hot  solution  of  slJa 
(carbonate^  tbe  films  will  slip  off  whole,  leaviug 
the  glass  fit  for  use.— B.  C.  T. 

[40509/.— aCaking  Wood  71reproo£.— Give  it 
a  good  coating  of  silicate  of  soda  coloured  with 
any  colouring  materiaL — Albe&t  :^af^^R. 

^4531 1  .J— Gelatine  Pilma.— I  do  not  find  thess 
as'rspid  as  the  dry  plates  quite,  but  they  are 
decidtruly  hauilier  lor  some  purposes.  The' only 
drawback  is  that  the  focus -screw*  requires  altera- 
tion to  meet  the  altered  p^:•9iticn  cf  the  film.  The 
plan  I  tidopted  w.is  to  hare  cut  a  dL  /en  plates  uf 
the  required  si^e,  from  a  plate  of  gla»sof  the  exact 
same  tJuckness.  These  were  then,  with  one  trs- 
ception,  put  awny  and  labelled,  the  one  taken  for 
use  then  had  an  Jpa^ue  bcrier  secured  to  it.  which 
m  my  case  was  cf  (viper.  si!urated  with,  block  var- 
nish.'which  also  served  to  aifcsch  it  to  Che  plated 
glass.  By  careful  measurement  the  focus  screw 
wss  then  set  back  to  correspond  ezactlr  with  the 
altered  vositij^n  cf  the  plan  of  the  ^latine  shn. 
This  is  the  chief  drawbscK.  But  agaiust  this  there 
IS  withal  an  absence  of  IriUiag,  waich  ie  a  decided 
gain. — SrNtiaHT. 

"46512.]— Tnrpex:tine.—Fiace  scBie  oil  upoa 
pa{)er.  ani  warsi  uuUi  the  essenual  ci:  has  evapo- 
rated, when  tbe  smell  of  tdrp£i;Uue  will  be  very 
marked.  The  r.:trous  acii  teit  I  use  iu  the  follow- 
ing  manner :— I  take  a  gla&s  vessel  and  place  open 
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mea  of  gtroog  nitric  acid  and  soiae 
91.  Ronnd  tbia  soma  watch - 
aed,  oontainiDK  tiro  dropi  of  oil, 
I  ooTsmd  with  a.  bell  gliJi.  Thii 
>tt[)  of  rngni   vrhea  mixAil  with  oil 

Aln. — Try  apirit,  and  s  littleh«at — 

■  — Tnatsad 


wer  of  Fleld-Oli 

d  would  not  gira  yon  tbe  dosiriHl 
loU  get  It  piit  of  oyo-lBawi  fitted 
-aJontlooui,  andthon,  by  iQorMHiog 
'  power,  do  whtt  yon  wub.  Tha 
lapendi  on  tbe  eyapieaei  oe  aTe< 
I  object-gluMa  in  tbii  eue,  ulio 
■— '  -' a  witb  theeiiidogajB- 


_j  power  to  sooK 
itent.  But  u  tha  power  of  magni' 
soeed  the  light  ii  oorraepondingl; 

iimeotinir  Bod.  —I  liave  referied 
I,"  bat  cennot  And  tba  p&rigcipb 

the  toDglh  was  takan  from  tlis 
^dgeon  to  tbe  nnitra  of  crank-abaft 
le,  tho  lod  wontd  be  too  ahsrt  □□leu 
d  too  ranch  end  olearanoa.  The  way 

the  length  would  be  to  place  the 
dly  aud  the  beam  tbe  earns :  tbeo 
■001  the  centre  of  the  godgaon  to 
k-aha(t,  aod  tbut  will  giTc  the  re- 

Whsn  the  beam  ia  borixontal  b  line 

L  through  tba  annk-nbaft  abould 
nd  tba  centre  of  tbe  gudgeon  in 
bat  at  two  pointe  tbe  rartical  Una 
roagh  the  cantra  of  gudgeon,  not 
xoke,  but  wbsn  it  iaaeai  tbe  quarter 
is  way  tbe  oentre  of  oecilUktion  li 
tely  on  eanh  aide  ol  tbe  rectieal  lim 
ticn  aqnally. — Scnuasr. 
and  Thresher, —To  "SiTVLiaHT.' 

would  be  a  plsHiue  to  help  yoa,  I 
be  uHablfl  to  do  BO  except  I  uther 
ina  or  an  accurate  drawing  of  it,  ■( 
le  new  urta  in  properly.  What  I 
IT  wooid  be  tha  beat  pla^,  would  be 
le  new  parte,  eo  that  they  would  at 
li  the  queation  from  tbe  moment  tha 
f  are  abatncted  from  tbe  atraw  in  a 
]  tha  maohine  iiow  in  general  uu 
wer.  I  don't  like  the  idea  of  pirlrh- 
I  existing  machine  and  driving  by 

wban  the  whole  could,  I  am  of 
epted  to  the  eiistiDg  parta.  And  by 
dI  ■  Jacob'a  ladder,  there  would  be 
ice  ol  easily  applying  auch.  1  ahould 
help  you  ont  ol  the  difficulty, 
are  additional  data  and  eome  ides 
he  pieeent  siraogement  of  machine, 

no  doubt  what  yon  want  oonld  be 


ar-Ptilp   Bklls.— HsTS  you  tried 

Id  think  glue,  with  a  imall  qusnlity 
of  potaah  added,  would  auit  y    - 


QUEBIES. 


some  aritam  of  condanaia^ 

*-  pn«nn  engine.    Ai  the  num.  i>  lur  unc  > 

laajpTaaaiul  rGadara^r  if  ilwoqld  aniv 

»uD  f nca  tbD  englnii  nihiuit  lata  a  be 

,-..-.  do»ed  al  both  eads,  havin(7  in  this  box  v 

of  pipe  thrnuh  which  oold  wutet  eireuUtes, 

—  laniBr,  and  Garamuaioatfsg  with  ''  ^ — ' — 

ST  coiDCaiiiilcatloB,  a  tank  Is  pl^ 

er;  thistankeoDtainsthawatar___  .      .. 

. — .  iaio  It  rona  the  *>tn  awdenied  in  Uu  upper  box. 
The  circulitiut  wstcrtotHabtaiDadbr  pUcing  i*—  '-  - 
of  tJie  lop  eondei  ..-.-....    .-...-....: 


f-lH3l.)- Condenser.  —  J  bin 


■denw  1  And.  il 
.--or  la  wuiked,  u 
trlU  be  ol  practioil 


a  tauk  Is  plaead  aontainmfl  freab 


[iSSSSO-L-  T-  B-  Tank  Bnalnos.— WiU  Matk 
riMon,  dt  "a.  N.  H,"  khndtTMyrfihoa'x-ooupled 

L>ngiaes»  with    dnviag    and    li^Jidlng  -  wbeela    ciDpled 
(Mt.    Sip.),    ani     PrfiflderH    ,)71,tn.    I17     soln.  t     Will 


it  haa  paaitod  ' 


IVDBED    QUEBnS. 


w  the  laiel 

iral^'ladiha  a»-vater 
itbcr  pipf  to  uke  awar  tbi,  water, 

a  pipe  tfum  upper  oondenaar  to 

9^  witb  tnh  water, 
la  lank  durlnc  niugb 

Dglna,  Bo^  oondi 

1  Older  to  ba  that,tb^ 

Inirineto  haVetnijin,  by  6in.  c^Bden;  preaaareoD 
oiler  80Ib.;  dranrtitiif  boatacbow.aaT.Stt.;  st«n,  aay, 
rt.ein.  I  BhonU  be  muehobligBil  il  anygf  "onn" 
'Dold  ^To  IhfliT  riem.  aqd,  if  poHribla,  drawing,  if  thej 
link  tbjaarrJinEaioBat  praaHcable,  gifiny  JimenaionsiJ 
ind^naer,  lenirtli,  and  dlamaMr  at  aoili.  bwt  mata- 
ial  for  coda-  (f  underataod  aopper  pipe*  are  not 
ilUublf ,  owiav  tj  galianle  aedon].     Wanld  the  cm- 

-afe  a*  well  a  pipe  leading  tram  sea  tn  ths  Ireih  water 
feed-pipe,  wbteh  O'lnTcra  Ihe  water  from  laver  tank  to 

ip.    Tbta,  la  cue  ol  water  auppir  failing.    Will  thn 

.—trlrom  aea  eirenlata  aaiisfaotnilr  wbea  tanncli  ia 
gDiag  abav)  I-£D>aiCKax. 

1— Bxpanalon.— I  wish  10  find  the  pohita  ol 
on -St  oka  aheie  the  aUde-nlvB  CDta  off  and 

._  .J  the  attiam  ia  a  loovmolife.    Can  anynader 

eiptaiD  themiHt  simple  war  I-HoriDi. 

r4Ma3.]-Uodal  Btaam-baure.— Will  "Sun- 
metal  iuitiblc  for  bcuin: 

[4U19  ]-In]oatoTB.-Will  someoDe  klndlr  give  tbe 
rule  for  c'lcuKting  Biw  of  atciam  cjue  f of  any  given  aiae 
'■t«am-plpc  ,'— LADoa  Onus  Vihuit. 
[iUW  ]— Bloyola  aonta.  -  Will  mdm  of  tdhi 
cycling  cotre-pondrnta  klndlf  t^il  me  the  beat  route  from 
Vamhall  Biid^.  Iflndon.  w  HbivrTimii  in  tbe  lale  ol 

whicb  one  ought  In  puaa.  aJod  the  diaiascea.  hlili,  Ac.  I— 
l1Kt7.]— FontKlne  Encliie.— Wm  aomeoae  plit 
wcek'a  ■■  E  M."'j— N^W.  E.mo. 

rwKK.)- Screens  for  MaBio-Lantsm  Dls- 
plmy.  —  To  B.  S.  FsaiieiT.  —  la  there  anr  feu  ul 
Uiifl  c^rapoidtioD  mackiDg  or  eblpplng  off  evary  (iau 
ahKtla  Mdcd  up  and  ■bill"'  * '-^ —  '    "- 


1WM9.1— Bone  Kill. -I  wlU  feel  obliged  if  tajc 
j'nur  readera  would  advlee  mv  aa  to  tbe  brat  eondtructiit 
of  bobF-miil  toUeia,  nlf  clFaaing  T  And,  also,  tbe  bei 
»tying  springs  t>  the  back  roUera  to  avoi 
_.   r. —    __  -.t —  -niterial  hariler  tha 


'  tw,  Vila' 


rw/l"^l*,f 


U  nfuruardi.     We  imn 


I— DilTJng  FowBr,  p.  118. 


nameBtalPolletj,  Jlfl. 


waterproof  Taniieh,  take  font  01 
'cha  ;  diesolve  in  one  pound  rec 
1  two  ponndi  of  lim Led-oil  vai 


1  ~ AcoalerSitlon  of  tha  Moan's  Uaan 
1.  -  WUl  TOUT  e.>uReouB  coiraapondent,  ■•  .' 
I  the  Itoyat  Astn>nand«l  Ha.isty,"  kindly  la 
in  wb-Li  Tolume  i<t  tne  PHImBphteal  l\viuaaioi 


MotlDl 


wbich  haa  ecareelr  bees 

ITouli  Idoanythiag  at  It  to  prepari!  it  for  the  prafas- 
gloDil  tuner,  and  tbua  loduce  tliB.eiw —      — -■-  — 


0,  pulhng  up  the  wires 
■--  '    Any  auageitiui  - 


[UM3.}— Calou.a 

•ball  bs  glail  if  *aj  n 
priocipsl  Englliih   ni- 


?^D™i;i"r'i"'inni^'".'o™v 

maiJiincdjivca  Dt!ter  than  hj  suimilpowm 
tbe  K'jad  I  oromrrtlvp  Art.,  which  tt^s  UihI  api 
totxeeed  three  nillca  ler  hour,  and  s isafi  wai lequired 

than  la  a  trim  drlivn  bf  comptmied  sir  between  Strat- 
(orl  and  Epping  Forejt  which  goes  about  ten  miles  per 
hoar,  and  liiu  no  man  to  go  in  float.  Why  dj(«  net  this 
come  under  the  Buid  Loeomutivu  Att  I  |.  ibareaoT 
.p«l»l  Aot  made  for  them  I  .Vnd,  woui^  *V,.  » iMia 
tricycle  come  under  that  act  I- J.  L,  B.  ^  ""  ' 


oupled  SI 


the  Dhtckbum   0 


[<5Ur.]— Drank-Pln  Bnnnlnff  Hot-WUI  any 
Bder  Dl  the  "E.M."  tall  ma  bow  tukeep  my  eraok- 
in  eiwl  I    I  haTr  had  n  new  ataol  pin  put  In.  ijio.  longer 


4tedhorae.-CB> 


"  Bafulgent "     Lam; 


ulj«il   Ivinm   for  K 
bom   puranin   with 


immsDH  quantity   o 


aarl  ol  Ump  t 
I,  haidlr  aliDng 


[iSMe.l-^raoked    Dri*liiB;-'WliB.el.~Wa  have 


ipsn^  |in.  wide.    We  aay  the  touthed  iln 


thed  iln  (iihli 
3iin.beTel)ia< 


I.  diameter,  5in.  wide,  with. 
:  aiae  and  too  large  a 

_ilio  11  right.    Which  _.  __„_   .     _.. 

tboosunaoF  the  arackiog  I  Tbe  pig-iron  used  was  soft. 
Siieiifwbeel  bb  fotlawa  :-Itt.  Gin.  diametei  i  toothed 
rim  Sin.  wide  by  IJin.  on  imudc,  and  IJiB.  >in  uutaide 
edge,  with  liin.  beTel ;  treth.  aim.  p.Ic:i ;  depth  of  oigB, 
■■- itdde,  and  Ijin.  on  luMd-. ,  The  bos- :- lop 

eore,'arm>  at  bjia  Um  land  at'uiner  c'cli^  of 

.t  rim,  4jln,  at  centre,  by  ; in.  thick.'  Eipl»- 
nat'oa  of  craokir'g  will  muah  obliga.  The  whcjl  ia  nut  a 
-lit  one.-A.  1). 

4ISEW.]— Model  LooomotlTe.—Uany  thanka  to 
J.  It."  anil  "E.  L.  P."  fur  uKwering  my  nuaauons, 
and,  aa  taltir  khidly  oSers  to  adrlse  me  tutthet  in  the 
-atter,  I  giTe  i-iie  ol  engine  : -Boiler,  IgLi.  long,  Ol 
ameter,  heat^  with  chsrcoaJ,  crlindera  i^in.  oore, 
,in.  Btialie,Btu.  alnglc  driving  whcela-engiur  is  Btled 
ith  }lnk-motion.  I  dud  agrrat  difflcuHy  in  keeping  up 
cam  if  I  let  enalne  ataod  till  there  ia  Wlb.  of  steam  on, 

kuge  Dnger  is  round  to  no'iiin^  agaJa,  1  rauld  not  say 
hat  the  engine  wmild  do  in  the  way  of  pulling— it  goes 
^  a  great  speed  wben  blocked  up ;  but  if  put  on  the 
round  it  hanlly  haa  power  enough  to  propel  ]la.-lf  along. 

[<EHI.]-lAmioh.~Wou]d  "  Snnllglit,"  or  othars, 
-latst  lae  In  beild'Ug  a  latuich  T  J  am  miking  an  eogiurt 
alngle  cylinder*  4[n.  bore  and  fiin.  Btruke,  I  think  this 
wiU  drfya  ■  SMc  boat  at  fair  speed.  .Now,  in  Ibia 
eountry,  I  caaBut  flikd  a  boat-bDildRr  who  undentaod* 
the  abape  to  ba  built,  and  I  knuir  niiihjng  shout  it  my- 
aalf,  except  ttiat  carrying  capacity  is  wil  much  object, 
and  1  want  the  beat  model  for  BpeednndsBfetr.  Could 
buJldetooiiW  nndwatand  sufflHontly  well 'to  make  The 
hunt  a  good  ahapo  t    For  a  :Wtt.  boat  do  tou  advise 


ittended  and  boalat-ered  by  asme  perrou  T    Bo>l-ria  for 

ne  the  maker's  address  and  prob.ible  eo't  I    As  ii  will  be 
■Ight  weeks  before  I  rea<l  rcplf,  and  I  ciii'iat  n-nl  any 
ilhei  query.  I  should  be  obliged  lor  all  tbe  light  }ou  caa 
ipan  on  tbia  subject  -C.msdiss  euascaisHu. 
[4iM2  1— PranlpltattnB    Copper   by  Blootri- 


■olrmg  in  dilute  Bulphniia  acid  and  precipitating  with 
Iron.  This  I  luand  too  coBIlr,  suliihurl?  n'Tid  being 
aipenajve  out  hare  ;  but,  Isat  aummer,  Iwnntlbnngh  a 

eleeirie  battvrr  for  prea^pits^ng.  The  expenment*  were 
bighlr  auoemlol,  enablfng  me  to  use  the  iieid  reptntedly 
and  doing  away  with  the  iron,  also  Usseniiiir  the  pruresi 
otredaiDR.  SfUwae  erp-riments  I  wjiiinituced  to  goa 
step  lutuin.     I  procured  a  «  HP.  electric    macblDa 


3sa 
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■imllai  to  Udk  nMd  la  tkstra-plBliiw,  tmt  fouiid  It 
snolpltaMd  tm  ndl  k  qiuaUt}  (o  par-  ^  ^''^  1>*>II> 
luge  and  nail  pndpUatliig  nrfam,  whIi  ud  conein- 
tnMdKilntlou.aippgrpbilatobotB  pmiUTE  ind  negit- 
tna  polo,  alBB,  copinT  and  platiaBii,  kn.-tlia  bnt 
lanliiinnDbtiiiwdlrrtlMUUa.  TbeBlDtlon.b»(dci 
cOBtalDuw  Nlphat*  of  hiiiimti  bIk  wntajoi  itoa  aod 
■luniliu  ui  lusB  quBlititlM.    Bvfon  I  can  moke  Chs 

*f  Bu^iBMi  oapiUa  of  Pi's'l 


•  isT  Dthu  leiiiu  nidi  man  comctlri! 

tire  eledni  twihlaiu  o(  thu  matala  t  Is  luc  »-• 
..d,  cosfiuian  &  cuucd  to  tha  Iijainer,  «>»  uturallji 
n  that  the  iftm  "  ""  '  ""  "'      *  "  ' 


■an  that  the  iftm  in  th 

nod  depadted  on  tld  u 


Tmcb  int«r«flt  to  jonr  pAmliEd  article  cm  HiLnui  Qodu. 
-J.  U.  B. 

[156M.]— Bxparlmanta  with  Indnotlon  Oolla. 
—Will  one  of  tooc  nmtTJInitani  drfmbe  Kme  of  the 
■ipnlnlMite  that  (ant*  mode  with  eletdic  colli  I— W, 

[tUU.1— Blalnir  of  Plkneta  and  Stara.— How 
nnthloff  onl7  are  given  T— HaLTm. 
[USU.I— Aiumlui  TkhOot  Bftth.-Coald  uroas 
,_  .  J ._« .  .,.1. b,u,_  B>  Hut  I  conld 

-How  can  papn  ba 

urate  intu  flue  f^^. 

-'WillUr.IdB- 


L4BH5.]  — PlwtwoA.  — I  intTDitcd  i 


Ukhhaa 


Ttaermlo     Ventilator.— Will 

er"  lleltcr  UI<7A)  begwdenanghto 
npLdn  whether  there  i*  not  •nme  anor  in  the  iketd,  p. 
mil  Th«  "  f leah  eold  ift"  appeara  te  bewntnpbj 
the  flame,  aiid  ant  bf  the  "  dnebarge,"  Huw  anf  por- 
tion of  It  enicra  Ibe  room,  except  mixed  *itb  the  pnt- 
diiata  of  oofnbiution,  ii  not  dlaoaTtrable.  or  how  the  tuhe 
■eti  at  all,  except  brwarailna  the  air  ut  thoaputoaot 
whldi  cornea  1b  contact  with  It.  A  •impletSei'tiTe  warmer 
ot  a  bedtsom  Uiraugb  (ha  night  would  ba  a  matta  of 

leMtMaok,    J 

_ poUah  It.    Tie  haa  returned  it  floiearod  all 

r,  and  the  intemtiUB  clDflged  wltb  common  ImottinB 

—IB.     Can  I  nak  Die  Tariou   pinea  in  aur 

■ulutlon  which  will  mnon  the  oompoiition  I— H.  H,  W. 
C4aU8.]— TcBtlni  ft>T  Free  Add.— WU1  Kae  one 
of  our  chemical  icaden  Itindl].  Idl  me  a  nmple  and  readr 
teat  lot  lift  nlpfaurie  and  nitria  icids,  tn  preKHCr  ul 
•alta  of  lead,  lime,  and  anmio  !  Iwuh  to  Rt  at  the 
.    Oreat  txaetneia  u  not 

[4S5l7.]-I.aBB07.— An  an 

KoTa  Bcnlia,  ^htcvD  moDthi  a^  an  thv  Ihinli. 

Iiunlh,l(aTliigmeajudolL>n(£4U).    Could  " Spsaoa," 

oraaroUwrlenlnadei,  kiuill]' r—  ■*  ■' ■- ' — 

MtoOieieallaatlonof  ttieietate  i 


._..    of  thii 
t-It.S.,  Montreal. 
[WiG7.]-aiLanac*l   P*pa*.— Hoi 
pnpared,  lO  that  on  watting  it  burata 

'[UUB.  l—CroaiUy'a  Trana  m  Ittai 

Baater  kindly  UU  me  '' "--   -- 

of  primarr  lud  aecondi 
soiltDbauaedwithCci 
Sdbioiiiub. 

l4SUfl.1-8team  0«ticia.-I 
oonoe  (acre*)  17ft.  long,  4ft.  bean 
r!f linden.  1  wuot  togvtupa*pc 
hour,  wo  AIM  at  a  pnaare  of  SOJ 
nrllndtn  and  what  aiae  boiler  il 


h  two  »lidc-TBln 
at  Ipaat  »  milei  an 


1  p.   U8,  Vol.   XXIX,  I  ■ 


MaKW. 

KMS.I-Aarlenof  TeathofKllUnKOnttera. 
tiierabaalMon  DoinfLtimatioii  en  the  aboremtho 
VDOld  be  Tety  much  apprt>- 


laat  Bftten  Tob.,  I  am  >ure  II 
■  ■  ■  ■■  •  would  g 


L4USD  l-Polariasd  I.lKlit  AppUad  to  Pabbl* 
Bpaotaclao- —  In  cosdocilng  aone  experlnwnti  on 
pokiiiatd  light.  It  occBired  to  me  Ut  axamiue  mj  apeeta- 
dea  (wlildi  an  of  gnatti}  hf  tha  pularlaoupa.  lladnf 
the  lena  batwaan  the  polariafr  and  analrier,  when  theaa 
wen  aramed,  and  tnnlns  the  hna  ao  that  ao  U^  waa 
glTeOi  that  la  to  lar,  ao  that  tha  Ifnoa  of  fUnation  of  the 
rare  parallel  to  tha  pulariaar  ue  analjMT, 

§peetaoIeiaaindi«gtim(llBea       _ — ^      , ,       _, 

acmai)  and  drawing  the  leni  rSc-^V^^V-^nTN 

in  the  diagram  la  tha  dltec-  \^_\J  t  (  V 

Uoo  Id  whuh  the  undnlabona  ^— '  '-O-' 

from  the  reflating  polaiiacr 


■Mug  the  pruiioriioi 
aiametan  t  Ut  m- 
01  Bin.  ccatre-lathe  : 


_  , , depth  of 

n  t    Ut  mnark  r^hn  to  cutun  uaed  in  a  «ia.  i 
— ' —  "— t^  -,j  general  work  hi  vteel,  wrought 

h^'^*!!!^BaUk"ciiAiiic>LUaBOK. 

[15U0.]— SlowOomHuatlon  Stova,— I  ehall  be 
thankful  for  a  bint  how  to  manage  a  alow-oombuatJon- 
•toea  with  pxtendrd  feeder  which  ia  anppcad]  to  bum 
with  coke  onlr  for  30  houn,  but  it  doea  not  bum  man 
than  III  to  tight  houii,  aftec  which  time  it  geta  choked 
with  aahei,  while  the  f Del  ta  not  haUbumed  through.  I 
had  flft.  of  ituTV-pipe  fliat.  but  hare  now  lengtheaod  to 
left,  to  give  more  orau^t.  1  have  aleo  uaad  coke  broken 
Terr  Dnail,  and  tilod  cako  bnikA  modrracelf  BuUl,  but 
Che  naulC  ia  alwaja  the  lune.  Then  la  no  gratliiB  for  the 
aihei  to  fall  thtnugfa,  bnt  Chp  fire  la  idDipty  Jam  on  the 
nreel^  buttum  of  itoTa  and  lit  through  the  atokehole. — 

[IMS  1,1— China  Falntlnc.—Will  Mr.  Badfoid,  or 
aomeono  elae,  kiudij  an;  whi:thDT  1  can  make  hobervon^i 
andother  painting? 


left    ^n^^^'--^^?)    right  lane 

the  gneation  ailica,  aedng  that  (he  plaitioitr  in  theqnarti 
ditfera  In  different  dirrcoona,  ia.  Whether  thii  Tarring 
etaaiicitr,  and  ao  rvffactivo  jxiwar,  baa  anr  practical 
eSect  upon  the  crTit>il  as  a  lens  uf  a  apntiula  I  And,  if 
Hi.wbclhnltle  icjurioui  to  the  ere  for  cotutont  uaa  I 
Will  one  of  TOUT  eontrihuton  give  Ibli  a  litHo  con- 
mde»liun,  and  faiouTmcwilh  uioplf  1  -H.  Q.  B. 


ImpoHlble  f< 

toknow"abcnt it, bnt tairij  1  haTa'rematked  to  manr 
penooa  who  have  come  to  me  to  ■«>  Hatum  that  then 
waa  an  exoeedinglT  (alat  line  in  the  outer  ring  bviBd 


Ball'i  diTUon,  which  was  tett  plain.  I 
attention  to  It  aa  iboving  chat  that  ring  wu  nallf  uore 
than  one.  Some  thonght  Iher  mw  it,  but  thia  mar  hare 
been  onlr  from  mT  rvnarking  on  It.    I  feel  it  diBloalt, 

mypart.-BBioawiLi. 

[WiBl.]-CUoTlda  of  BllTarBattei7.-Apenan 
outlaOunawauhlbaglad  of  full  inetruotioni  how  to 
make  above  T    Aod,  how  to  melt  the  chloride  of  tUftt  T 
-W.H.J. 
lUSSS.]— Hedloal.— To  £ 
alifo  been  informed, 

_  bT  rbeqinatiJBO  and 

IshdndlTitate,  wtarn  writing  agaja,  U  thti  eti 

' *    Win  he,  aim.  kindly  Inform  mo  what  _„ 

i  of  valvular  dienue  of  tbo  heart.  If  any, 
e  nealt  at  rheumatic  f ever  T     Will  he  alio 


It  It  lam 


;    Alas,  any  olhu  "  mcdluu 


.— O.  Fat: 


151.1- 

)d  tie  letter  i-      , „ 

ammfiieJf  very  much  interaatad in Onding auma aimpla 
md  eUcJent  meani  of  waniuDg  a  bedrunn.  No*.  It 
Ktmi  ta  ma  that  Ibe  appatatm  akebehed  nnd  devnbed 
in  the  letter  reletred  to.  though  it  may  act  ai  a  vwy  good 


Wi.hing  to 

"sjujjj-wi 


aayaaing  twoIlunitBa.  aould.I  tiki>it,eei1>iBly  bala 
than  wouU  be  oblamed  bj  limply  havmg  tlie  bume: 
bumlng  by  thrniHlv,  h.  tay  m  Iba  centie  of  tlie  toots,  a 
of  oniraf ,  aooe  of  the  h«it  geta  curried  awar  by  ti 
diacharg^pipe  of  tbo  appamtiu.  Would  u  budroom  « 
avenge  dlmeuaion>  be  itiiaihly  warmed  on  *  oold  winter 
nightby  bumiag  tvu  llunania  m  it !  I  tbink  not — ■ 
ieabt,  Dut  to  luch  4  degive  aa  to  make  it  prartjcally  moi 
comfortable.     Wuuld     *■  An   Old  tiubntrilMT"    kind 


[iSUt.]— Spaod  Indloati 

of  ■■  onri "  klnjJly  answer  the  following  guery  t— What 
speti  and  weight  of  balla  ought  govomor  to  be  1 
lower  brm«  Aout  Ifin.  to  fiu.  ?     Dmtnmana 
foUawa  :-Bpindlc  lein,,  length  of  ball  arnu  lfr>im  ceaua 
ot  blU  to  pin-hok-  of  niapenaion)   JOin.,  ggnnectinK-llnk. 
Mn., connected  vith ball  arma  midway.    Tbeahafttrom 

ISMS.)— Photograpba  In  Wainral  Coloora,— 
llHme  readerbarqu>in(ed  with  thif  lewarebea  made 
h  Tvapwt  to  otrtaining  colour^'d  photoa.  direct,  gl^'e 
Bome  tnroRDalinn  aa  to  who  bav  flpe^ially  made  it 
.Ir  itndy  '.    And.  with  wliat  eu^mM  .'    Al!<n,  mio  what 

rt  looked'^i^T  *bBt  ii^lhe  pokitiuo  held  by  sdimliila 


[l»B3.1-To    "Clerkenwell    Olockmakar.". 

Willyunpleaw  •ay  whciber  "  '  -  -  -'-    -' 

watpiog  of  tha  arbon  piex: 
-'  -lOtthatthepoliab  woaldbe 


what  you  eao^Mu  the  right  •L.  ,.. — „ „.,  .„ 

"■-■'-' —   "■^inoiiwaltha-gMatwhB.l"  upwaidi; 
e  otanyMher^BiieJmking'runntd  with 


probablv  t    Or,  ii  il 


»ked  u 


ilbUityt 


iklully  received  by— F. 


cd)  b 


nmed  up 

lie  defect  !- 


[*BB87.]— Jtnaioal  Box.— I  have  a  muilcal  b 
playing  itx  aln,  but  I  find  that  the  iplndle  running 
thcougli  the  baiTvl  alwBTi  iticki  to  the  cement  with  wbloh 
the  baiTTi  ii  filled.  After  tiklng  out  and  cleaning 
oiling  the  ipindle,  It  worki  all  right  (or  a  week  ot  m, 
then  itloki  again.  What  u  the  cmUK  I  And,bowai 
be  remedied  efleetnaUy:— Albblt  Q.  It.  Tmnni 
CallcBal,  India. 


•&fM   M   S 

■ 

■ 

» 

MJmfM 

Bi 

B  B^iL, 

■   HP 

= 

i 

>inFCT  PoLUTioKB  (o  718  by  J.  W.  p.,  B.  L.,  A. 
arbmocke,  and  W.  W.  ;  to  719  hy  J.  W.  T.  (a  lit* 
mm,  weUiUoeUatlng  tfaa  power  of  the  Knight),  8.  L, 
1,1  well  dni^hed  ami  artixtio  prubleia).  A.  t)^bmBd^ 


Pbohuce  a  briabt  mif  am  by  flUng  a  pUet  d 
metal.  Apply  a  drop  of  nltrio  aoid  and  allow  it  b 
remain  a  few  nunate*.  Vaih  wiOi  watai.  Thi 
spot  will  then  look  a  nals  aaby  gnj  on  wnm^ 
iron  :  a  brovniah  black  on  atael ;  a  dosp  Mack  c( 
cait-iron.  Thia  i*  a  mra  tait.  The  aarbon  pt* 
■ent  in  voriona  propoltioni  prodoce*  tha  diffsMM 

CoxKos  Tsein  oil,  melted  with  a  little  nlUpal 
oil  and  iniriti  of  tnipentine,  angwen  wall  to  jct 
aerva  poliihed  iionwoik  bnglit :  judgmcat  tut 
bo  oHdinmixinB  Mthat  a  ooatlu  ow  be  pat « 
that  will  adbete  flimlj,  not  ohqp  ofl,  a£i  J* 
admit  of  being  eadly  dstadied  ky  omtloiu  Mri^ 


ENOUSa  mOHANIO  AMD  WOBLD  09  SOIEWOB!  Ho.  BTa 


Omt  SXOHAHGB  OOLnOT. 


AH  Hrti  or  Inatnimoats  und  *I^™'^,^^^£t 

0««Flre«.tirociHaplpto  [nalentl,  qnitj  new  :  oiU- 
Inne^  price  37*.  #ub.  1*111  »iEliajijrB  'or  flflT  'nlUlnfB  Jn 
Uij4«uvi40di*haJcHjf-'W.  R  ai»ii»,  Bua<<n*nd. 

Howtf*   T»a^e     S«irlnR  Ukcliiiis,  excsUeDt 

Fiirol  my  hudnme  Slnrle  Needle  TeIaB|*iI)^ 

■   I  would  «chingi)iny52iD.  Bioycle.  iocapiUloider, 

Ei(Ji»ng«Boffln6fori^-Udo^uwful,or^lutoffe«J 

Ei(IiaDi?s  I«ge   Wedlo»l  Qoll,  Itattcrr,  »topi«rrf 

"  KnsIlBh  Msohmlo."  •^i^^^J^^5JJ,V^5'S°^ 
ToiBlta'oii'"  "Cyolop»ai»of  U'sofQl  AxUju:^ 

Eiehmnie  Knaloal  Box.  P'»r^,8^»toi,  rti^^y^t 


O-keytd   Maloleon,  potent 


AobtoiuUo  Telewop*.  S1.™!«m^»«^" 

"  Baaltah  Xeobaolo." 
OrtlBdar  fot  1  H.-P.  itMiiw 

elHHXil  «|ii«ttui-H- Y.  J"«»,  I" 


A  Melodeon  OfkuIi  p'»y"  8  *"yfcj™*'  ^^ 
Twnluaa  S^r  roaewood  Koalcal  Bexsa,  fltled 

Sin.    -will  tMlllll««  lor  lIllIOK-OIH,  JIii4«lo««K«J«ll»,* 

Eoleiidid  modol  ot  Vuler-tubo  Steam  Boiler,  ci: 
KubIcbI  Box.  IS  si",  ant  £18  ;  good  u  oaw  ;  i 


A  (aw  gold  uid  lilioc  Engluh  Watohee.  i 
riiirl«-r«tlpP"*c<'t.LaBCbbirf- 
_01iem.lealClLeet,  worth  (0 

Two  iron  I<atliB  Heada,  Ub.  ontn ;  good.    '< 

OOQoertlnElt  powTTfO]  foao,   3i>-V?yed,  rtod  notci, 

Bovine  Oylluder  (uw),  S[  br  sj.  instalUs  pUfaa 

Naw  I  H.'P.  HorlBOatal  En>1iie.  wall  nuda.  I 
•UlwU.  Bicliuiii  ibr  uitUu  aaihiT  UBm-l.  Ouraut, 
Ml,  BolMIi-rHd.  Du>«. 

Iiatllo  Heada.^A  good  ud  itnng  pale  ot  Sin. 
Cntn  H-adiUKki.  Mck-|nT,  1  Impbtw,  tutml,  tatt 
tmtmltrmmt.tar  «i»«  <ulua|> I.  OoAiaii,  Ml.  Bolua. 

CdUcctlon  of  4S0  Oornellana.  Antea,  Bbella, 

AlmoMiKw  flit-boltooied  Boat,  Iwdye  feet  loof ,  to 
bt*>CUB(H(«  oIiiL— Addiau,  MiLiicii.,  KmocUolt LMic 

OaaTaba  Lamp,  btonsed  on  br»a,  beiclit  98<n. ; 


TSK  BQEpmrr  bale  coluieh. 


A  Ar  a<  IrM  U  lagnli,  and  Oil.  /ir  Mwy  —imtlmf 


Tot  Sale. 

nHMsl  Winw ;  *1U'.  cotton.    Indtmbbw,   aad 


PhotOKTapUo  Apoarataa.  Chun  oam^ 

Band  Primo.— A  Tator  for  nil  Bud  lutmi 
.  BiwKii.lK.Hgauii-Uiw,  BlwliMn, 
PretSawa,  Za.  Sd.iorgraB.-LtBn 

Sarmonitim,  £5,  1  itopa.  walnnt  c»«a.  falicom- 

Laittera  FtaotOKrapIui.   10,000,     willi  nvlingi, 

Iiaatam  Ptaotocrapha     fnr    Hits.      Llit   ud 
tlrmlaftaam. 
Trliln  Lantsn,  Aabromatlo  Iienaea.  folldia. 


Comiilata  Um.alls'lit   Apparatna,  equl  to  • 

uiUti.nh    UnsfAppiuUiu  N 1.  F,;>iM>Ei,  llln>i"-<>-< 

Otafomatropa,  wHh  B  dMiirai  ud  Eldotroi 


Sftrmonlnmai  aiHond-lund  ;  retftmad  from  blre. 
Jl  priuL— Tu AJLH  aad  0»  ,  Lvr  *«d  IH.  BiHV-niaA.liUaf  boa. 
PiajiOB,  leoonA-hud ;  Tatanwd  tram  hin.    btan- 

Hontet'i  Flaton    Labrloant.     and     tor    heavr 

SUwer  CrMW  rubbed  on  will  t«nonti  wrhc^  old 

Iiathe,  srt.  and  tit.  back  mi,  hj  beat  maktn  <Brl. 

Idflu.— Van  atnnw  BenolL  Iiaths,  bari  Knar,  wltfa 
(Ub(4.k«B  m<aa  (Biliuiala  Co.).  Ift.  lln.;  prln  Xt^-Oau, 

Lathaa.— Sareral  I.athea,  luit  lUfltCan  or  ama^ 
nn,a«ilf  ■••ittndtiM.UcUeUrltela.    PiUa  ban  £1  ta. 
PretSawa.— A  new  and  tdtt  eSectlTe  Fret  flaw, 

Fret  Baira  ^itnmg  iron  tripod  itand  with  toned 
IrwbHii.   ]I>.  M.      But    Tilac-UiiTiMiiik    OoaF-iii,  Tool 

Lathes  of  ereir  desornitiDn.    ClicnUr   on*  itamp. 


tk«.  Baa  prfdau  ti^m.  huI  'to 
•umpL—rini.  uiumiil,  Onat  Haiwaod.  X-ueaaUn.' 
Boda-^fiiter.  Levonada,  and  OiDKsr  Beer  Kaehini 


Kir^rt-ttiHVi'orsaaT' 
Bleotrto  Bella  fn 


Bxtraordlsary  Barraln.-Takea  (or  debt,  600 

iMir    ntnnd.   ibmrad  uafllag  lUTar.  »Dil- 
ij_1jDr  U.      kid  ilie.— Mouua  and  MsaaiH, 

I>s1ans1u  Batterlei  3i., 

Arttflolal  Teeth  brerpenenml  dentiit ;  aictiaiwe 

8h.-p.  boriioTitil  Bnfflne  and   Boiler  for  ale, 

Hlneralovloal  and  Qeoloaloal  Speolmeua, 

OrTBtalOBraphy.— A  lew  Splendid  Bncimou  of 

Bnnim  Battery,  new  dMiRnn;  aquara  callai  rr«at 
powtr;    iia,^a«ilea   lor   vlQfl.id    liflbt    «xpvlB«aU  :    Caaap. 


LeolancM-a  Battertea 

Spedalitiea  In 

Rian  CeUa, 

Drawbtca  Hade,  a 

ETOTde- 

™J"7v.^_i^:=^,L" 

in^-,^?sz?iij' 

'".l-r^"?. 

Xado-Lantem    Slides,    beaotifuUr  deetoned, 

riliuailr  F',ldiira4flUd4,  tli. Od- 00140.     UK  vaaV— H, Inkt- 

Bouitifal  Oloth  Dreaa  for  7b.  6d.,  or  Tjd.  nrd  ; 

tTTbiuF,  Ejaret,DrD4lTabroira.— 11.F.  yiara,  Kljtsate.Waha- 
New  Olotb  Bltda,  RMa.  by  »iD.,  M.  cadi,  GO  at  4d., 

nalM.~0.r.  riara,  KIrtiaW.  WilitOild. 
ICatallio  "B"  Violin  Strlnr*.  buiictIdt  tointor 
ICaiiTksstTim  Blhbos,  boina  Ua  Uia  alectrfe  ]f(tat, 


FoTtable  Forsea,  new,  for  amottni  nitU,  1 
ilthfooL    Unllrol  pp  lo  Ua.    iqaMTj Jgai^al »«.. 

Marnato-Xleetrla    ItaoUnaa.  ik.  U.; 


Stylograplila 


Fans.— Vulcaiiite.  < 


Boiler  Oompoand.  Uonran'o  Imptvnd ;  pkk 

1.  MoaOAV,  KafLoEcr,  Oloacail*. 

Stocks  and  Dies  tnm  Bo.  let.  lonndS'Tnit  Lis 
oni  k.  ^  Ilall  itaap.-r.  M.  Buoiai.  II.  Fla.kaiT  piiwu.1 

Min.  Browning B>flectiBir  Teleaoope,  priKtr- 
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EXPSRIXEVTAL    SESSABCEES 
WITH  FLUIDS.* 

OUB  knowledge  of  tlio  properfciM  and 
motioDH  of  fluids  is  not  bo  extensive 
th»t  we  oau  afford  to  ncslect  tiay  Gxpori- 
menta  wUch  throw  evon  the  BmaUeet  li^ht 
on  the  sabj«ct;  but  when  we  are  presented 
with  ■  record  of  original  researches,  whith 


no. 


took  np  the  stody  of  the  properties  of  fluids 
as  a  cognate  matter  to  the  undulatnry  theory 
of  light  whioh  ho  was  engaged  in  imresti- 
gating  before  lymptoms  of  impaired  eye  ■ 
sif^ht  rendered  it  advisable  to  seek  soiuc 
other  study.  It  appeared  to  him  that  tliere 
was  an  immense  amount  of  work  to  be  done 
in  researches  on  the  niotious  of  fluids,  before 
the  theoretical  prinniplea  of  hydrodyniiniics 
and  aconstics  could  be  fixed  upon  mechanical 
principles  with  any  great  precision, 
and  accordingly  he  eet  to  work,  without 
tiny  preconeeivcd  opinions,  to  uukke  n 
nuuibcr  of  experimental  investigations 
which  may,  he  hopes,  enab'c  some  bigb'y- 
skilled  mathematician  to  produce  a  more 
perfect  work,  for  he  modestly  C&11&  his  book 
a  "  primitive  sketch. "  The  conclusions  at 
which  Ur,  Stanley  bus  arrived  may  or  may 
not  be  oorrect,  but  there  can  bo  only  one 
opinion  as  to  the  merits  of  his  work,  which 
may  be  quotod  u  ox\.  exauiplu  of  what  cun 


priatcly  mention  that  Ur.  Stanley  divides 
his  matter  into  "propositions"  which  were 
primarily  intended  only  as  a  sort  of  scaffold- 
ing upon  which  to  erect  his  ideas,  to  be 
removed  when  the  book  was  completed. 
Xiiko  others,  the  author  found  that  that 
meant  very  considerable  labour,  and  he  has 
accordingly  loft  them  with  the  intimation 
that  they  mean  only  "  some  things  pro- 
posed." In  the  limits  at  onr  disposal,  it  is 
utterly  impossible  to  give  any  full  ides  of 
the  contents  of  the  work,  but  with  the 
assistance  of  some  of  the  engravings,  for  the 
loan  of  which  we  ore  indebted  to  the  author, 
we  expect  to  be  able  to  show  that  in  this 
volume  of  550  pages  there  is  material  for 
several  separate  treatisfis,  andnot  improbably 
the  germ  of  a  few  important  discoveries. 
Altogether  there  are  seventeen  chap- 
ters, the  flrst  treating  of  the  properties 
of  fluid  matter,  and  opening  appropriately 
with  the  dictum  of  Sir  John  Hcrschd,  that 

3.  Fio.  4. 


^^<^ 


Fio.  3. 


'or  novelty  and  for  variety  are  unexampled, 
t  ia  only  just  to  tho  author  that  his  oonolu- 
tiot>s  abould  receive  the  attention  to  whioh 
bis  labours  entitle  them.  The  author  of  the 
in  several  rocpeat«  remarkable  book  before 
lie  is  best  known  to  our  readers  and  the 
uablic  by  his  treatise  on  "Mathematical 
Drawing  Instmmonts,"  a  recognised  tert- 
oook  on  the  mibjeot,  and  he  tolls  us  that  he . 


Uohna  lit  Fl 
TOX..  XXXIT.-VO.  874. 


be  done  by  a  man  who  labonia  at  hia  mbjeot 
eon  aijiore.  For  the  present,  Mr.  Stanley 
holds  book  his  experiments  upon  sound- 
motions  in  fluids,  in  order  that  he  may  test 
them  with  such  aid  as  tho  telephone  and 
microphone,  together  with  the  phonograph, 
can  gtvo  him :  hence,  the  first  obapter  in  iho 
present  work  is  left  in  a  sense  incomplete, 
owin^tothe  withdrawal  of  a  "proposition" 
rcltitive  to  conditions  of  static  in  com- 
parison with  motive  equilibrinm  of  molecular 
fluids.     Hero    we   may   appro- 


"if  there  be  one  part  of  dynamic  science- 
more  abstruso  and  unapproachable  than 
another  it  is  the  doctrine  of  propagation 
of  motion  in  fluids."  Modem  dynamic 
theories  assume  that  the  molecule  of  a  fluid 
is  active,  and isnaver  at  rest,  even  inastate 
of  equilibrium  of  the  mass.  Hence,  the 
subject  is  more  abstruse  and  unapproach- 
able than  Sir  John  t bought.  Inthisohapter 
Mr.  Stanley  dosoribee  an  experiment  in 
which  water,  vamiab,  and  linaeed:-«^  vi% 
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and  over  a  bridge,  the  height  of  the  fluid 
being  taken  by  means  of  a  miorometer 
screw  at  its  highest  part.  This  experiment 
showed  that  the  water  was  the  most  rigid  or 
self-supporting,  and  the  linseed-oil  the  least, 
which  the  author  assumes  to  be  due  to  a 
certain  molecular  polarity,  which  produces 
the  property  of  gelatinity — a  term  he  fre- 
quently has  occasion  to  use,  astheequiya- 
lont  of  "  static  mass  elastic  rigidity." 
At  the  commencement  of  the  second  chapter, 
which  treats  of  the  conditions  of  liquid  sur- 
face, we  have  two  more  definitions — *'  ten- 
sile'' meaning  the  disposition  of  parts  of  a 
system  of  matter  to  draw  themselves  together, 
as  a  drumskin,  and  "extensile**  the  dis- 
position to  separate  or  extend,  and  thereby 
produce  external  pressures.  Proposition  16 
reads  : — '*  That  every  level  surface  of  a 
liquid  is  held  in  equilibrium  by  attractions 
of  the  surface  nioltcules  to  each  other,  and 
to  those  beneath  equally  per  area  of  the 
molecular  surface  iu  contact ;  that  such 
equilibrium  acts  as  a  condensation  upon  the 
surface  of  a  liquid,  thereby  increasing  the 
molecular  surface  density.** 

A  common  sewing-needle  floats  upon  the 
surface  of  still  water,  although  it  has  nearly 
eight  times  the  specific  gravity  of  the  latter ; 
it  bends  down  the  surface  of  the  water  sur- 
rounding itself  a  quantity  equal  to  nearly 
eight  times  the  bulk  of  the  needle,  so  that 
the  latter   lies   in    a    trough    of    the  de- 
flected surface.     This  experiment  gives  an 
idea  of  the  general  elastic  cohesive  rigid- 
ity,   or    gelatinity  of    the    water,    wbich 
in    this    case    offers    resistance   below  the 
absolute    surface    to    make    room    for  the 
indentation  in  which  the  needle  is  visibly 
buried.     This  exporiinent  is  ctTtainly  as  old 
as  the  time  of  Descartes,   but  Mr.  Stanley 
has  repeated  it  in  modified  form,  and  uset 
it  to  i)oint  out  that  if  the  surfaoe  of  the 
water  were  already  under  tensile  strain,  as 
is  conclutled  popularly,  the  weight  of  the 
needle   woulfl  increase  the  tension,  and  it 
would  immediutoly  break  through  and  sink, 
unless,    from    some    undefined     cause,   the 
special  cohesion  of  the  surface  were  very 
great.     To  observe  the  greatest  amount  of 
deflection,    Mr.   Stanley  tells  us  that  the 
needle  should  bo  very  clean,  and  perfectly 
smooth,  the  tlightost  particle  of  oxidation 
or  din  causing  it  to  penetrate  the  surface. 
He  has  found  that  a  piece  of  steel  lin.  long 
•05in.  thick,  with  rounded  ends,  will  float 
until     oxidation   sets    in ;    but    he  cleans 
thoroughly  by  dipping  the  polished  wire  in 
a    saturated    solution     of    caustic    potash, 
rinsing  in  water,   and  drying  thoroughly  in 
a  clean  clotli.    The  object  is  that  the  water 
may  adhere  to  the  wire,  and  so  retain,  as  far 
as  possible,  the  molecular  surface  positions. 
The  truth  of  this  proposition  is  proved  by 
the  converse,  Prop.  20,  *'  that  the  cohesive 
forces      of      liquids      are      (lii-f»ctly      pro- 
portional  to   the   nearness  of  the    parts,** 
&c.,  in  support  of  which  the  author  gives 
a  contraiy  experiment  with  the  ncHjdle.    In 
this  case,  illustrated  by  Fig.  1,  the  piece  of 
steel  wire,  thoroughly    cleaned  as  before, 
has  a  fibre  of  cocoon  silk  attached  at  each 
end  by  means  of  shellac  varnish.    This  wire 
is  susi>endcKl  horizontally  over  a  vessel  of 
water,    nearly    touching  the  surface.    By 
means  of  a  siphon   and  another  vessel  of 
water,  the  surface  beneath  the  needle  can  be 
very  slowly    raised    or    lowered,   and  the 
water,  ha\iiig  once  floated  the  needle,  can 
be  lowered  until  the  appearance  shown  in 
the  illustration  is  produced.    The  condensa- 
tion and  tendency  to  extensibility  of  a  liquid 
surface  may,  perhaps,  be  better  shown  by 
the  activity  at  the  surface,  when  a  solid, 
capable  of  solution,  is  immersed :  see  Fig.  2, 
which  represents  a  stick  of  fused  caustic 
potash  or    a  dear  sugar-stick — ^the   conic 
pointing  invariably  commencing  at  a  point 
*OSin.  below  the  surface  of  water,  being  pro- 
duced by  the  solution  of  the  solid  falling 
over  the  lower  parts,  and  having  less  solvent 


power  over  them,  because  already  nearly 
saturated.     Fig.  3  illustrates  an  experiment 
on  capillary  surface  reflections,   in  which 
tubes  varying  from  *lin.  to  *00025  in  exter- 
nal diameter  were  employed.    The  tubes, 
after  being  allowed  to  stand  some  hours  in 
the  water  imtil  equally  wetted,  were  raised  so 
as  to  leave  a  quarter  of  an  inch  immersed, 
and  when  the  upper  parts  were  dry,   the 
capillary  action  was  read  o£P  by  the  aid  of  a 
bright  reflection  from  a  vertical  straight- 
edge,   which  showed  clearly  the    elevated 
water  near  the  tubes,  which  appeared    as 
rings  of  light,     the  greatest  diameter  was 
approximately  'SQin.  for  the  lin.  tube  and 
'loin,  for  the  *00025in.     In  considering  the 
entire    attraction    from     all    causes,    Mr. 
Stanley  found  that  a  tube  Jin.  in  diameter 
gave  a  ring  only  slightly  in  excess  of  the 
•lin.  tube  plus  the   oiflEcrence  of   diameter 
of  the  tube,  so  that  beyond  *lin.  diameter 
of  a  mass  there   would   appear  to   be  but 
little  measurable  distance  of  capillary  force 
from    curvature.     Chapter    III.    treata    of 
movements  of  fluids  to  and  from  gravita- 
tion equilibrium,    from  which   we  extract 
the  followixiff    experiment   on  the  traction 
of  water ; — Take  a  glass  tube.  Fig.  4,  about 
an  inch  in  internal  diameter  and  about  a 
foot  in  length.    Place  it  vertically  in  con- 
nection with  a  reservoir,  so  that  water  can 
flow  through  with   a    small  foroe.    If  the 
supply  to  the  glass  tube  be  by  an  aperture  of 
a  quarter  of  an  inch  circular  diameter,  a 
larger  stream  cannot  flow  from  the  glass- 
tube.     Then  if  the  latter  is  allowed  to  fill 
by    stopping    the    outlet,    the    water    on 
being  released,  is   drawn    out   as   shown, 
coming  to  the  jin.  diameter  in  a  length  of 
about  8  or  9  inches.    Mr.  Stanley  says  that 
by  tlii*  azrongeinent  he  has  obtained  a  denser 
liquid  stream  than  by  other  means.     If  an 
open  cell,  as  in  Fig.  5,  is  placed  over  the  end 
of  the  pipe,  the  stream  at  issue  will  be  in  this 
case  triangular,  but   will  form  a    perfect 
cylinder  in  about  6  or  8  in.,  if  the  supply 
force  is  small. 

In  chapter  IV.  the  author  explains  his 
theory  of  rolling  contact  of  fluids,  which  we 
may  briefly  iodicato  by  taking  Prop.  45.  If 
a  free  mass  of  fluid  flow  upon  or  again&t  a 
plane  of  resistance,  the  motive  contact  will 
engender  a  system  of  rotation  in  the  whole 
or  in  near  parts  of  the  fluid  mats,  which 
rotation  wiUapproximately  resemble  the  mo- 
tion of  a  free  roller  on  a  smooth  plane.  An 
example  is  found  by  the  author  in  a  chimney 
pouring  forth  dense  smoke,  whieh  maybe  seen 
to  roll  as  it  feels  the  resistance  of  the 
relatively  static  air  outside  the  column  of 
lighter  gas  issuing  from  the  chimney.  The 
exhaust  from  a  locomotive  furnishes 
another  good  example,  e8i)ecially  on  a  cold 
day.  To  show  the  rolling  contact  of  fluids, 
as  in  a  river,  a  disc  of  pine  painted  white, 
with  an  arrow  across  (Fig.  6),  was  tried  in  the 
Thames  near  Weybridge.  The  disc  was  one 
foot  wide  by  one  inch  thick,  and  placed  in 
the  stream,  which  at  the  point  indicated 
runs  fairly  straight  for  some  distance,  the 
arrow  revolved  with  the  current,  appearing 
to  con^-tantly  roll  upon  the  quiescent  water 
towards  the  bank.  Mr.  Stanley  gives  other 
experiments,  which  lead  to  the  conclusion 
that  fluids  may  be  considered  as  **  infinitely 
jointed  systems  of  matter.**  The  next 
chapter— the  fifth — deals  also  with  an  im- 
portant principle — viz.,  that  of  conic  re- 
sistance. The  proposition  we  have  selected 
for  illustration  is  that  which  is  thus  stated : — 
**If  a  small  unit  mass  of  fluid  matter  be 
projected  upon  a  large  mass  of  static 
fluid  with  great  velocity,  the  impact  of 
the  small  mass  will  fracture  the  static  fluid 
in  a  conoidal  plane.**  A  trough  8ft.  long 
and  9in.  in  depth  and  width  was  nearly 
filled  with  water.  A  hole  was  cut  at  one 
end  a  little  below  the  centre,  and  covered  by 
securing  a  piece  of  parchment  over  it. 
Throuffh  this  parchment  diaphragm  an 
Enfield  bullet  was  fired,  a  regulation  cart- 


ridge being  used.    The  trough  gave  way  at 
the  sides,  but  the  lead  of  the  bullet  wii 
clearly  injected  into  the  plane  of  infracti(m, 
showing  that  the  lead  flows  down  the  surbce 
of  the  cone  of  impression  in  the  resistant  water 
as  a  simple  plastic  liquid  would.    The  effect 
of  the  contact  of  the  bullet  with  the  water 
is  shown  in  Fig.   7,  where  its  apex  is  seen 
opening  out  a  pane  of  infraction  in  the  fo^ 
ward  water,  as   shown  diagrammaticallj  at 
CC.    The  percussion  being  of  infinite  power 
compared  to  the  water  at  rest,  the  metal  is 
compelled  to  follow  in  the  plane  of  infrac- 
tion as  that  of   least  rosistanoe.      Fig.  ^ 
shows  the  section  of    the   bullet  as  it  is 
assumed  to  be  at  the  time  it  is  resisted  by 
the  perfect  cone  of  impression,  the  plans  of 
infraotion  being  shown  open  in  front  for  its 
further  projection.    * '  The  momentum  of  the 
backward  parts  of  the  shot  would  in  a  mo< 
bile  system  suffer  less  resistance  than  the 
point  of  contact ;  theref ore«  the  oontimiitf 
of  this  momentum  would  further  compress 
the  conoid,  so  that  in  the  next  iastant  the 
projection  would  be  as  in  Fig.  9 ;    and  by 
further  continuity  of  the  same  mode  offeree, 
the  outward  deflection  of  the  conoid  of  im- 
pression by  the  great  momentum  of  the  pro- 
jectile after  the  first  instant  would  react  and 
attain  a  desoencUng  force,   the    projectilf 
finally  taking  the  form  shown  in  Fig.  10." 
The  portions  of  the  bullet  remain  at  a  ^i- 
tance  of  from  six  to  nine  inches  from  ik 
parchment  diaphragm,  and  are  shown  laid 
together  in  Fig.  11,  which  is  full  size  (Fig.  19 
shows  this  in  section).     The  outer  tdge  of 
the  shot  in  the  diagram  is   the  part  tht 
previously  formed  the  pointed  end,  whitli 
has    the    lead  rolled    np  as   sho^n.     TLr 
muzzle  of  the  rifle  was  three  yards  from  tbr 
parchment  diaphragm,  and  Mr.  Stanley  con- 
eludes  that  a  ^^der  rifle  would  possihlr  not 
be  able  to  send  its  bullet  through  more  tba: 
an  inch  of  water  at  a  distance  of  10  yari». 
The  chapter  from  which  we  have  taken  the* 
illustrations  is  perhaps  the  most  interesting 
in  the  book,  and  it  is  full  of  experimenK 
AmoDgst  these  are  a  series  demonstratinf 
the  quiescence  of  the  axis  inwhat  are  termed 
vortex  motions,   as  illustrated  by  rings  of 
ammonia- chloride     vapour.      These   rinji 
may    with     a     little    care     be    threatfed 
on     a    billiard    cue.      The   best    experi- 
ment,    however,    is    made    witha  soktk 
aniline  dye  dropped  into  a  shallow  vessel  o| 
Clearwater.  Mi.  Stanley  used  * '  Tropseolniii,' 
which  is  of  deep  orange  colour.    The  drop* 
(see  Fig.  12)  may  be  made  at  the  rate  of  15 
or  20  per  minute,  but  they  will  all  spread 
out,  as  shown,  and  pass  uniformly  downtb 
same  plane — the  dropping  tube  being  fised. 
If  this  experiment  be  continued  foraqnartK 
of  an  hour,  it  will  be  observed  that  through- 
out the  whole  time  the  cone  of  impressioi^ 
will  remain  as  clear  water,   even  until  tb? 
entire  contents  of    the  vessel  except  ibax 
portion  is  tinted  by  the  dye.      The  ^^ 
directly  under  the  oone  will  remain  rierf'Htly 
dear,  proving  that  there  is  no  circuiAtioniii 
the  axial  part  of  the  system  even  by  solntioo. 
Each  consecutive  drop  will  spread  out  n^ 
form  the  rings  shown  in  the  illustration,  h 
is  not  ioferr^  that  one  cone  of  impressioii 
remains  throughout ;  it  is  re-formed  by  the 
projection  of  every  drop ;  but  the  frec-doa 
from  motion  that  exists  in    the  axis,  lafl 
immediately   surrounding  conic  parts,  R* 
forms    the    cones    at     every    impress-m. 
Fig.  13  illustrates  the  cause  of  a  gn^tff 
efflux- through  a  oone  than  a  straight  pipp- 
in this  A  represents  a  tube  square  in  section 
with  slips  of  wood  (attached  to  the  glsif 
p^ate)  to  give  an  outward  oonvorgence  to  its 
mouth,  which   was  ultimately  mads  onK 
Jin.  deep,  i;diile  thetnbe  A  was  Jin.  in  Mo- 
tion.    By  stirting   coffee-grounds  in  tv 
supply  water,  the  motion  of  the  psiti^ 
could  be  clearly  seen  as  they  eoMTged,  tm 
these,  as  shown   in  the  engnmn^,  vM 
whirled  with  great  Tftlooiiy  in  the  duw^ 
calculated   to    pull    toarmxd.   the 
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Fi^.  14  to  IT  represent  an  esperi- 
oli  U  anuloguus  to  that  of  the  well 
impossible  to  blow  me  oS  "  puszle, 

a  card  ]aid  ovor  the  orifice  of  a 
X  wliicti  wind  is  issuing;  is  Leid 
a  position.  A  pipe,  such  as  is  used 
□g  soEip-bubbUs,  is  lidd  in  a  sup- 
lown,  Fig.  14,  und  a  iiao  of  talc, 
fer  than  tlie  bowl,  is  attached  to 

Flo.*  13. 

o 


upwards  by  the  whirls.  The  disc  will  con- 
tinue to  adhere  uutil  the  bowl  becomes  full, 
ai  in  Fig.  17,  when  the  disc  will  be  forced 
off  and  part  of  the  wat«r  will  eaoape,  the 
series  rccommeucinitijythe  projection  of  the 
whirls  aa  before.  The  reamt  is  that  when 
no  water  passes  through  the  bowl  shown 
Fig.  14.  the  disc  falls  away,  but  while  water 
passes  the  disc  is  kept  up  to  the  bowl  when 

Fio.  IS. 


once  started  by  brmging  it  near  although 
the  beam  is  so  balanced  that  it  tends  to  draw 
t  away  Pig  18  represents  an  oxporunent 
uiiLle  to  demonstrate  a  theory  of  c 
currcnta  or  circulat  on  by  rotation 
trough  30ui  long  20iii  w  de  and  6in  deep 
was  mode  to  rotate  around  a  pivot  c  whsu 
moved  by  the  handle  A  The  centre  may  be 
assiunod  to  represent    the  pontion  ot  the 


)f  a  beam  which  jost  allows  it  to 
from  the  mouth  of  the  bowl  when 
spassiiig.  Ifwatercontatungsome 'terrestrial  ana  at  tho  South 'Pole  when  the 


id  matter  is  sent  through  the  bowl 
disc  is  held  up  for  an  instant,  a 
iprosstoa  in  formed  upon  it,  with 
vhirb  impinging  upon   and  rotat- 
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ds  tho  bowl.  Fig.  lo;  in  another 
he  whole  projecte<l  fluid  system 
1  rotatiou  withia  the  bowl,  as  in 
nd  the  d-sc  will  be  actually  drawn 


trongh  is  moved  around  in  the  direction  of 
the  arrows  bb'.  The  woter  flowed  Jn  tho 
direction  shown  by  the  arrows  inside  the 
trough,  sawdust  being  used  to  indicate  tho 
motions.  After  a  time  tho  water  censed  to 
rotnte,  thofriolion  of  the  vessel  finally  re- 
tarding it,  and  allparts  acquiring  an  initial 
radial  velocity.  When  a  current  was  pro- 
jected from  cither  end,  the  rotation  corn- 


sent  the  effect  produced  by  the  heat  of  the 
sun  ;  but  wa  Have  not  space  to  enter  into 
the  whole  argument.  »nd  a  portion  obly  is 
useless.  We  have  attempted  to  give  an  idea 
of  the  ingenious  way  in  which  Mr.  Stanley 
devises  interesting  experiment^!,  and  to  call 
attention  to  the  novel  views  ho  has  promul- 
gated. The  hook  is  a  work  that  must  be 
studied,  Bs  distinguislied  from  more  read- 
ing )  there  is  food  for  thought  on  nearly 
every  page,  and  abundance  of  esperimcnis, 
many  of  them  of  a  most  interesting  and 
important  character,  serve  at  once  to  enliven 
the  matter  and  support  the  author's  views. 


BABFF'S  PRESESVATIVE  FOB 
OBQABIC   S0BSTANCE8. 

ANEW  preservative  applloabletoall  aninial 
and  vegetable  substuiees  hu  been  lecuntly 
patented  by  Frof.  F.  8.  BarS,  oE  Kilbum.  It  ia 
a  compound  prepiued  by  mixlDg  boracic  acid 
with  glyoerina.  The  former  is  diesoI>-ad  in  tbe 
latter  by  tho  aid  of  heat,  the  solotian  taking 
about  fonr  or  five  boors,  care  being  taken,  how- 
ever, that  tbe  tonipi'rature  employed  shall  not  be 
80  eicawiTe  aa  to  dccampase  the  Klycerine.  To 
such  lolutioo  or  oomponnd  a  further  quantity  of 
borscic  acid  is  added  from  time  to  time  until  the 
baraoic  neid  ocaseH  to  be  dissolved.  The  oom- 
pound  rtsulting  when  allowed  to  cool  is  solid, 
by  the  patentee,  boioglyo''i^i 
uienuoal  oconponnd. 


lample  of  the  manner  in  which  tbe 
may  bo  offeetivBly   oarriod  out,  tho 
following  direotionB  are  given  :  — 

Hoat  gtjoerine  to  near  its  boiling- point,  and 
add  beracio  acid  until  it  ceases  to  be  dissolved, 
the  proportions  being  about  92  parts  by  weight 
ot  glycerine  to  G2  parts  by  weight  of  boracic 
odd  (crystallised),  wbioh  is  equivalent  to  3 
moleoules  ot  glycerine  C,H,0,  tu  one  of  boric 
oiide  B,0,.  Maintain  the  miitiiro  at  a  tem- 
perature of  abont  300'  oeuti^ade,  aa  long  sc 
water  is  ^ven  oB.  When  tbe  moss  cools  it 
becomes  »  yellowish  tronspareiit  glacial  sab- 
stance  tough  and  deliquescent;  this  diuaolvea  hi 
water,  but  whoa  boiled  in  large  quantitiea  of 
tho  same  it  is  duoomposed  into  glyoeriue  and 
boracio  aoid.  The  before- mentioDed  compound 
is  also  soluble  in  alcohol,  and  the  solntian  has 
the  property  of  preventing  the  putrefaotion  of 
organic  sobstancca.  The  oompouliun  of  the 
fllaciol  body,  as  determined  by  snolyns,  is  nearly 
CHiBO,,  or  K,BOj,  in  which  Hj  is  replaced 
by  the  ttivalent  ladicle  BO..  By  using  the 
ooDstitnents  in  dtffpient  proportions,  different 
(snbetitutioo)  products  are  formed,  but  the  one 
mentioned  is  that  which  Prof.  Barfl  prefers  to 
use.  In  order  to  employ  the  camponnd.  he  pre- 
pares a  Bolntion  uf  tho  same  either  in  water, 
aloohol,  or  othot  enilable  solvent,  and  either 
imioeriice  in  or  impregaates  with  suoh  solutions 
the  ocganjo  Hubstanoea  to  be  operated  upon. 
Solutions  may  bo  prepared  of  various  dogree*  of 
strength:  hut  Frof.  Batff  finds  that  a  solution 
oonsiBting  of  about  one  part  by  weight  of  the 
oomponnd  and  forty  parts  by  weight  of  water 
will  give  good  residls ;  other  ptoportions  may, 
however,  be  adopted  for  xpocial  porpoaes. 
Solutions  ot  tbe  oomponnd  may  bo  applied  to  the 
preservation  of  all  organic  substiuices  either 
animal  or  vegetable. 


THE'OBeAH:  A  COHPBEHENSIVE 
TREATISE  OH  IIS  UASTTFACTTTBE. 
FBOCUBAL,  AHS  lODQUEHT/ 
By  John  "Watbwj  WiMiis, 

Amtialt  of  On  Canete  of  Orgmtuli,  Loudon. 


total  weight  of  Eight  Mtnval  Kegii  ag  (he  bosiafor 
a  standard  or  minimum. — such  eight  Ke^g  weigh- 
ing, when  ot  a  total  length  of  2ft.  3in.,  abont 
ijlb.  It  should  also  be  noted  (at  91,  J  to  /) 
in  the  ease  of  Uetallin  Thumpers  there  are 
sizes  given,— in  order  to  provide  ior  an 
extreme  oceasion,  such  aa  when  the  Keys  arc 
very  short.  For  the  Wood  Thumper  only  one 
defiaite  [though  reducible)  size  is  furnished; 
and  it  is  not  recommended  ever  to  make  this 
kind  of  Thumper  larger  than  ia  thus  (at  91,j) 
stated,  but,  iC  a  hoarier  one  be  required,  to 
sort  to  iiwtel  ot  some  kind. 
q.  The  Fms  are  simple  small  Plated  rods  of 
suitable  metal,  driven  into,  ao  as  to  remain  pro- 
jsoting  vertioally  from,  the  Bed-Bail  and  Mid- 
Bail,  and  thai  afiord  the  requisite  guidance  to 
the  Key ;— the  latter  being  suirably  Bored  and 
Hortised  (eee  at  h,  next)  tor  the  Pin  to  pass  into 
or  through  it.  There  are  two  kinds  of  Eoy 
Fins, — vii.,  tbo.fioioidai>dtheOfa/:  theflrstore 
formed  ot  more  long  cylinders  out  from  ordinary 
Wire  ;  the  eeaoud  are,  at  the  portion  which  does 
Qter  the  Bail,  made  rather  wider  one  way 
they  are  the  other,  so  that  on  the  Eey- 
Mortiso  boooming  enlarged  by  wear,  such  Kn 
can  be  tamed  slightly  across,  so  as  n^uin  to 
complelelv  SU  tho  Uortise.  The  shape  ot  tbe 
complete  Pin  will  thus  almost  exactly  resemble 
on  ordinary  orwikot  bat.  Up  to  tho  present  time 
it  is  only  the  Bed  Pin  thackas  been  made  of  this 
Oral  ionn  ;  but  some  tew  yenra  ago  tho  present 
writer  designed  a  very  ilu/htty  Uvatled  model 
for  the  Mid  Fin  also:  this,  however,  has  not 
yet  come  into  use.  For  the  Petit  dt  both  Bed 
and  Slid-Pins  see  with  their  rc.'ipectivB  Hails 

it  tc,  ante  and  00). 
qq.  I  aot  unable  at  present  to  point    to  an 

'ttuiapk  of  an  Organ  Manual  possessing  Oval 
Pius — if  only  tor  tho  Bed-Rul, — Boilders  (even 
Willia  himself)  being  seemingly  very  slow  to 
perceive  the  advantages  of  luch  form.  The 
Oval  Kay-Pin  is.  however,  a  little  more  eapen- 
sive  than  the  Bound  kind,  and  also  is  less  easily 


iltJBblin 
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■4iuaUtilfl  bi    any   VKrisllim    In    tba   vaiiloal    '. 

r.  Ttin  MaUr:tt  iit  l)ii>  Vuiiul  KoT-rin,  uf 
whaivvar  farm,  will  uiuallj>  1w   llrua,  jiUtnrl    : 
villi    (IflttHVii    Hllmr   or  nvniii  olliirr  aultiibla 

|.  T)hi  f'*i>i>iN<t  lanluilMaUiHifl  nr  uthitr  aah- 
■iMB*  iir  fltllriicn  iiUnml  uponnlthiir  iif  thn  Ki^y- 
Jhlli  lU  UW1  In,  u  nw.nl.  till)  MI.1-1U11,  l<> 
afTunl  ■  ]irii|H<rly  uIiivkIiiiI  aail  lUilliiuil  /uhrum 
tut  III"  K^y  tit  rliU  iir  Ituok  cm :  iiiiil  m  niii|MiatH 
tlui  llnd-  Ifaill,  III  (imilKli  a  Wirt  I'lul  la  ilMiUn  tha 
MsMi'  at  th"  ilwiwiit  lit  iltti  K"T  yon-ptut  apua 
■ifili  lull.  Tho  rvUlliiLt  fur  thii  MlJ-Pinn 
auniiUU  tit  UUIfl  iiln'iilnr  illuM  iif  miltablu  <.'/'./A, 
iir  ■Himrtlmni  of  f.\ii'/,  nnnh  Dlim  ninalvinj;  a  hutn 
aL  lU  iHiiilni,  IIifikikU  whliih  tho  I'ln  piiitM>  nnd 

GnitniilM:  kiihIi  UU-rinUiiH  nMiiiT^iiiao  nine. 
aril  I'hU  pmiiiaii*  lliu  ailvauUijcu  uf  WiDif  Iohh 


ratuTnlH  under  Mrta'in  cicoumitaiieM  ae*  at  n, 

!?■  Tlin  prcaant  writor'i  form  of  K«y  (Patent 
Ui.  lOfll,  A.u.  18f)9],  deMgned  tor  Omtratltd 
rrrU,  noiiHlit*  iit  two  piooe*,  One  being  lapped 
■iviir,  and  flrmly  aflliod  to,  the  other:  the 
ahuHur  ol  theivi  iiioueit,  whioh  foniiB  the  play ihk 
juirt  o[  the  KTuy,  u  set  ai  the  hi|rlut,  and 
tliuH  thu  lonKsr  plooe  beoomeii  to  pUoed  tliat  its 
(IiiitaD(«  bL>no«th  the  Bad-Rail  oTer  it  it  anfS- 
iTiaiit  til  loavo  room  lor  a'suitabla  Thumper  (us 
a,  unto]  betwooo  (ha  Koj  and  the  Bu^ — Booh 
Tbtunpor  lyiiif;  juit  bih'Hil,  and  not  rising  abore, 
thu  Mid  fore  or  Playing  part  of  the  Eey.  It  (rill 
Im  nndentood  that  tha  Bed-Rail  hero  mcanl  is 
that  uf  tho  Mannal  next  above  tfag  Eeji  de- 
ibud  ;  and  tothiH  it  may  be  addad  that  auch 


K.,.  ■ 


iwud  niilewiitP,  preMmtii   a 


-  .  «l(->n, 
r,lu  /ii'fMiVMM/ulUiiui'MNO-AoTion  (or 
UwgKDtval  titailiaMUUlTuf  tha  TiimblaT) ;  at 
tim  IMna  tinii>  «iibm  klnoa  at  Oanl  uontain  orlt 
whldh  will  dull  or  try  tho  mitUnr  rnnoh.  For 
the  fiuut  iir  Hod  Rait.  t!rtra-Haitf  la  gonormllv 
u«>d:  nitd  niilhtu)r  iwu  Im  buttvr,  beoaain  It  la 
niit  iiuly  nwrnllallf  aull,  but  to  a  ourtain  aitaut 
wiry  in  ltd  iiaturv,  thua  rrtmimug  tta  wlaatiuity. 
Th*  bivl  tonn  Imn  will  be  ono  or  mora  atripit  ol 
Ui*  aaiHK  ain  and  iliaiw  ai  tha  Bod-Rail ;  the 
whiilii  i>(  lattn  boinK  thua  uonrad,  and  tha 
lariiaal  amonnl  of  dvaJi-ninfi  aurtnoo  thontoic 
oblalnwi. 

Vll  now  ramalna  to  nivitk  <i(  tho  beat  way 
'!(iTi)Mlhi>U*tl-i>ndiit>>th<>ChHlw.  Thera 
ar*  I  «!>  nullh^lJ■,  — t1*..  br  H>vtlae-and-Ti>niin, 
and  hr  IVivtIail.  If  tlio  flnt  at  thox'  be 
aJ>ii>in)  lhi>  Tenon  mu*t  not  bo  allowad 
t>>  )7a  vomplet»ly  through  tha  Itail — at  nil 
vTonta  not  throuvh  thi>  Brd  Hail, — for  the 
nhrtwiujt  uf  the  Tvnoa-aftd  la  not  to  be  horo 
itit^raird.  hf.-iuw  thi>  additional  «li\>D{;th  that 
wiiuM.  with  #1  ahon  a  Tenon  {>**  on  thia  polut 
hMvaflPiin  Arai-f-ii^JofWoBKisaihrnicTios*), 
W  >i*iiiir>l  by  the  Mertiaing  thmu|fh,  ia  of  leaa 
.-.t)iiii\|ui>nei-  than  ihp  ill  appeanuiiM  nrauItAnt. 
Of  ivuiM  ikiii  dtva  nut  apAly  if  tho  outer  faeea 
>>t  lS#  Ch<*k«  b«  <Blin-ly  hidden:  and  in  auch 
•Tvni  the  Trnan  inir  go  thn>ugh, — it  thi>  pn>- 
(erabl^  ltoT<M«l  \m^  ■>,  naxt'  V  not  adopted. 
Whrti  th»  aaia  IXiTt'iail  i«  emi<li;iT«d  tha  troat- 
Mi-nl  will  b#  til  i-nt.  int.%  thi>  vadw  (<dg«  of  lai-h 
I'hwk.  iw\^  SibkiDiT*  or  MauiM*  to  rftwira  the 
Ku'.-«tkU.  The  UttM-  will,  at  legaFda  b«iiie 
ke|-t  .>tti  i>if  ng\,u  b»  under  itit  aame  ralca  as  if 
th>-  Kail  WW*  ren^ine>l. 

a.  Thf  Jf,-;<v  TtMtneot  enjojv.  a*  already 
area,  iW  adrauia^  of  pnawaiiiaa  greater 
)«?ruiith.— p(VTiJi-d  cirrumMaana  admit  of  the 
Ter..<o'>  jCMiaic  ihivagfa  asd  b«Bg'  w^J^vd  ;  thia 
tlim^lh.  howvivT.  i«  klually  of  tvtt  null 
T«hi*herp.  lavT«TTMh<TreafiKt  ihe^Siivwrd' 
■"■ni"'!:'  i«  Hiperior:  il  allow*  of  the  Cheeki' 
M«<  iJ'-jfiMt  1.1  <i%n',j  Ajnan  with  tbr  Rail« 
,.-VTi,<-jiJy  a  Tviy  Lnt>,«rtant  maiter^ ;  ii  p«nDiiii 
.4  ibf  ^«ak^Tai  of  aiic^  Raila  for  any  txalhing 
«hk-k  i^v  aay  iwqaii*  ;  it  njually  aUi^wf  i^ 
•i^.-^  n'lfc'Ta^  JVC  l^  Kibalitntkia  kit  mrw  Baib  : 
asJ  It  Hiaarnl*  a  'VavtcWne*  in  nianntai;tare. 
i«aiD=9.^  aa  (h*  l>aa#  ,*•♦  »,  anw'  oan  b*  pni 
r.Y«0:>T«iih^>«tt!waiJ%^ih»Liw;O«Bp,  This 
:a*lkVn«iw«lKei*.i;i*tn>i-.  nolufBvokTaluc 
t.-c  »^'h  *  <.>anf  wtU  wnainN'  Iw  minimi  for 
o^^ar  rl^a^^t1^  k>TKU  W,>dk;  Vat  (h«  fa.■iI:^^ 
ix  a.f  T*\f:.\\x.  ;i  ikf  y.l  C^eAf  it  >  palnaK. 

•i^M^.vM^a^ 

T.  lirt?  ■  ?  ■",.  «  .<^.vi,— By  si*  Sswk  i 
••«■, :  sa#  |*«w  ig  -as  .-f  wx-d  !,-s==.tf  ^^ 

F'.;u±ja     &>;i  $CA.-k  .vuLMa  z:actLT  jf  s-.- 


Aa  rof^ardi  th"  AJopii 
liLrcnoron  (at  LI2,  f). 

It  may  be  hura  mentioned  that  thia  partlonlar 
Contrantad  form  of  Kuya  ban  alM  bean  Invented 
and  Patented  In  the  United  Btatea  of  America, 
iiulto  independently  of  any  knowledge  derived 
from  the  prntant  writor, — the  date  being  aome- 
whera  about  18G8.  The  dovioe  has,  however, 
bean  in  that  country  very  little  employed,  pro- 
bably partly  owing  to  the  fact  of  Organs  of  more 
than  Threa  Monuala  being  there  oomparativety 
ram.  Heaara.  Ckay  and  Davison,  of  London, 
have  also  hit  upon  the  Uanual  Bayonet  Key, 
but  have  not  Patented  it. 

^rw>  ^°  LuUuicr  of  tha  employment  of  the 
Form  ia  or  vai  presented  in  the  small  Organ 
Rebuilt  bv  the  present  author  for  Mr.  ICarlin 
Hmillf'i,  then  of  Ijeomlniter,  Heretordahira.  (See 
further  at  60, 1'.} 

Z.  The  iTaUrlal  of  the  Manual  Key  Body 
vrill  uauaUy  be  either  Litaa,  Mahof^any,  or 
Yellow  Pine.  Lime  is  not  to  be  reoommended 
ualeaa  the  Key  be  very  short,  in  oonaequunoe  of 
the  liability  id  thia  wood  to  eatt :  the  tpringineu 
of  Lime  la,  however,  in  favour  of  ita  being- 
(■hoaen  whenever  the  Split  form  of  Jitfulatitif 
Tail  u  aeed  (see  i;  ueitj,  Uahogany  nay 
be  employed  when  the  length  of  the  Koy- 
Artion  (aec  Ikparlmeai  of  latter}  ia  not  sufB- 
I'iontlj  great  to  render  it  desirable  that  the  Key 
itself  be  as  light  oa  possible.  Pine  ahonld  be 
used  in  all  eases  whsiv,  either  froin  the  Uat- 
nanied  or  any  other  nause,  such  Ughtneaa  in  the 
Manual  Key  becomes  requisite ;  the  aelnal 
Ifortiae,  however,  will  be  in  a  Cap  of  Hard 
'Wood  (>ee  h,  next). 

J.  Bafli.g. — By  this  i«  ptimoHIy  meant  the 
small  pad  or  CKomence,  of  some  soft  material, 
whiehia  attached  on  the  Tail  of  the  Key  inaome 
Actions.  He  use  of  thia  BufBng  ia  to  funiah  a 
quiet  and  ploper  oontact  for  the  Noes  of  a  Square 
or  a  Baekful  in  rases  where  the  latter  lestsdiractl  ~ 
on  the  Key-tail,  instaad  of  being  connecte 
with  it  through  the  me^tim  of  a  Sticker  or 
Tracker,  The  Buffing  of  a  single  Key  generally 
connisla  of  a  small  atrip  of  soft  Leather,  having, 
at  the  exact  point  ot  X»e  contact,  a  vary 
amall  pad  of  aofc  Cloth  planed  bencaih  it; 
thua  the  latter  throws  the  rnvflnng-Leatho'  up 
to  aa  td  ftirm  the  said  small  boas  or  esei  -  - 
desirable  for  dedniteneaa  in  the  Action 

1.  The  v.>jaf  Leatheremplojedwillbe  the 
,  ordinarv  Sbevp^kin.  Tha  Cloth  will  U  ' 
nauai  Tailor's  kind,  bat  ti  eitn  thieknea*. 

'It  fhould.  however,  be  here  observed  that, 
Knotlj  fpeaking.  such  Buffing  forma  no  pin 
whatever  of  the  M-.h^-.'.  £>/.  It  muil  b«  re- 
mambeHd  ihai  die  latter  is  alwaTS  conaidembly 
thiokerthantheoidinBTTBackfailor  Square,  and 
Tc;  thtt  it  would  E.'t  d>  lo  (Mver  leM  than  the 
<^;^  ^srfooe  of  the  Ker-tiil.  for  both  it  and 
r>.e  X.-w  on  i;  will  ptvitraa  toi  much  lateral 
f?fo!oa  to  i=*?3e  the  [uit*   h^ii:^   always  ar 

B::'^j'tV{  »uiXxi=^M*la(  the  Cev.  a  ^mj. 
."  .'a:^;  of  iolf  tl;  f-^rmer  widt^  will  auffin. 
»r,i  ^-i  y.-.jic  ii  i;>  .i:era^i3,i{i03  wiiUof  Poni*e. 
.•*,-Tvij»  ?=*::*  wiTi,T.    S«i3jreiai:vt=thi^ 


cheB        ,  .     - 

snlBoe.  See  here  under  Harf^ 
"trtdgt  (at:,  next);  and  again  nnd*  ii^i 
Stjalaling-Taii  {i;  next). 

ZXZ-  C'api. — See  with  Martit  aai  B■^ll 
oeit).  ^ 

[SS,  a]  Ctiiiibt.  —  Then  ore  tha  ^ 
pieoea  plaoed  on  the  playing  ends  of  «,  ^ 
Biuabst  of  the  Stoeia  for  the  purpose  ^i^ 
ing  eaoh  such  Key  into  a  Sharp.  "^^ 
ihonld  iif«r — though  anoh  is  a  "^T*^ 
treatment  at  present— be  aloped  V-^"^ 
dud  or  at  ite  sides,  bat  should  'i^^J  j^ 
Stock  perfectly  perpendionlar  or  sqa,]^^*  tn 
point.  As  regards  the  [for  '  '  "" 
moh  a  alapiog  involve-  ~  ' 
imall,  wflsto  of  the  are 
playing  portion ;    and  although       J^  tsr 


»tioQ  of 


ire]  endi  el^^  M 
.  real,  alt^^tbaC 
t  oommaJ^«j*| 


I  of  Uttle 


than  Two  HanaiJi^  yet      T^n 
ght  with  rAiw.andof  r^fc.*^*! 


more  weight  with  7Ar«r,andof  r^^'' 
frith  as  many  aa  Four  (see  here   mi  .,    •  —• 

...    _.^    „,  ^^  OomhT^U', 

leoesnty  for_  kae^uf  i,^Jj 


the    strioteat   i 
thi 


bhe  finger  may  be  able  to  pus  btif  ^_ 
tween  them  for.  presiiag  down  a  Jlia^  i 
inuh  point ;  if  thetvtore  imili  afa  k 
■loped,  and  snch  passing  of  the  Sign  la  tf 
ensored,  the  top  or  orown  of  the  Coakd 
,. . ^, .    ,ui,  a  ,  ■ 


the  Comb  be  rendered  liable,  thnrajki 

hanging  ita  Stock,  to  eatcb  on  tbe  tortftt 
Natural,— when  tbe  Key  ICortiiea  lUILIa 
become  a  little  worn.  It  is  quite  tna  ilai  t 
appearaiue  of  the  Sloped  Oomb  la  pWMbl 
bhsSquare;  bntthiaiaaseoonda^coaala^ 
and,  besides,  oan  be  partly  rei  "  '  ' 
way  (as  will  be  dirNtly  —  .  ^^ 
Ear  aa  the  preaent  Triler  has  ebismi,  1 
sppeors  to  he  the  only  Builder  who  bu  pnjd 
realieed  the  foregoiDgpoiats  with  rental 
Uannal  Combs;  a  model  being  againfni 
in  the  Hodd—ion  Orpan  (aea  60,  r). 

It  will  be  a  rer;  excellent  plan  to 
fore-ends  of  the  Combs,  on  F'-in.m 
Rounding.  By  auch  form  not  oalr 
unpleasant  appeaionee  of  the  Squiisi 
Elevation  bo  largely  or  entirely  i™ioni,U 
the  (iDger  wiU  be  lee*  liable  to  be  eaagkt  H 
shoolil  poos  round  looh  f ote-aaid  of  Uia  Ska 
Hare  a^oin  fr%lli,  seema  to  show  hisaa«gj 
the  aubjeet,  hiafine  JVri/ion-ilewOttaalM 
dted  (see  id»  8,  uj  having-,  if  I  liglilljin 
lect,  its  Manuals  so  treated.  An  Extiqh  i 
smajler  work  may  be  aaoi  in  tha  iMtW 
built  br  Ur.  IT.  Bobdaf,  ol  Contecbo^.U 
Slu^oal  ProfesBur  in  that  Qtj. 
{To  it  rMtiMued.) 


XAOSETISK    AJTP 

SLBCTBICITT- 

rpBERE  are  facta  on  n«ad  whkh  pwi 
1th  "" 


I  ol  mignetisaliim.  and  tW  ■ 

qnaaitlj,  otliM  properties  dependiBgaMM 
atractnra,  anch  aa  the  ctrndm-aagfOTj 
heat  and  els<axidiy  and  tbe  ttaa*"* 
beharioor  of  iioo  mmi  otaeL  an  Iilwif,"f 
With  regard  to  the  nhaaie  ew**"IJ 
has  baa  pond  by  Hen  BMUttatBl^ 
ntdinallr  masncnaed  wiiea  IbMa  aoM* 
of  tae  miiiMiri:   wkM  ii^ 


B«"»«"ri 

iiAjesJ  of  irac  a=.3  ml  win*   ??T 
ic:;^:  t>:  dj  v.    I^ai    ia.  ^ 


fs'.hee  ^eea£>  at  : 


-  ;r  i-.!    taii=(«  w 
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Iwiiig  found  nil,  and  that  in  the 
adiuiil  60  Hmali  that  a  hardlr 
eFsnoe  of  haidncn  was  implieij, 
aX  and  Baroe  hava  limitod  tbeh 
tiamiainK    tba    chsnga    cf    tb'; 

behaviour  tbrou|{li  inaguelisa- 
^  SH  Sir  W.  Thomaon's  reaulU 
liCativa,  and  quantitative  resulta 

for  tbe  end  in  view, 
lenta  (deiaribed  in  a  recent  num- 
lann'ii  A'ltialtn),  w<>re  made  with 
wires,  wbiob,  now  inagDetio,  now 

and  united  tbenno-clectrioaltf 
.  equal  diffuranMBOf  ttimporature, 
<d  aa  to  their  tlieimo-electtic 
10  obserrud  eleutro- motive  furoea  : 
oagnetio   iron,  and   oopptir   with 

iron  afloidad  confiriitation  of 
iu'h  retnlt,  that  a  lungitudiiiaUj 
re  ia  more  poaitiie  than  oae  non- 
Che  diSerenoea,  howovar,  were  bo 
1  slight  diSerenaaaoftumperature 
it  a  tbenno-etement  of  mngnulio 

"-   '—"i  could  not  he  doduced. 


TlT. 


e  of  t 
if  oidinarj  temperaiiare,  and  the 
lc;id,  the  variation  of  the  themio- 
:>ur  by  ma^netiaativii  woa  touod 

over  againat  the  result,  that  the 
the  tbermo- electric  conatauta 
log  and  annealiag  of  stotl  reaches 

it  is  clear  that  no  objection  can 
I  use  of  thenna-electri''  ci'OBtants 
f  the  liaidneaa,  ores  iu  tba  case 
■as.  The  following  oirutmutaiice, 
itad  aa  remarkable  :— In  change 
D  of  hardueaa  of  a  Bteel  wire,  ita 
ud  thermo- electric  poaitiou  arc 
LDcanalf,  and,  with  iucruaninf 
wire  becomea  tbermo •eleotricallj 
le  CUM  of  magnetinution,  on  the 
-"  ■ >-t  [lie 


lectro- positive.  Tbui  the  there 
e   case   of    magetio   diSerence 
pposite  diractioD  to  that  iu   tl 
■encCB    of     hardneaa ;      which 
he  diSercnt  nature  of  tho  caust 


ing  a  tew  preltminaty  ntiinavatioai 
iducti  of  the  comboaciuu  of  uuo  too 
Hetdiei  Bid :— If  we  cinmiDe  an 
lie,  wa  find  that  for  the  greater 
1  it  ii  either  giving  off  smoke,  or  it 
j«  doing  T»ry  littfa  tiork.  1  doo't 
bat  the  open  fliewill  be  superseded, 
our  time  ;  it  dcea  not  u^ed  to  be 
only  to  ba  mada  m  it  ouRht  to  be. 

Sone  we  miy  elaia  hnat  iutottro 
ich  ia  tow  or  obacuru,  such  as  is 
it- water  pipes  and  warm  Burfaccs. 
>  work,  except  bj  heating  air  or 
iDntact  with  It.    U  we  auriouud  a 

with  a  cloM  gU4a  case  with  air 
eand  glaaa,  we  get  no  heat  through 
he  encloaed  air  ii  heated  by  contact 

and  ha*  machaQio^y  carried  the 
1,  which  then  alowly  becomes  warm 
itance.  Thia ii eonve ctcd heat — i.e., 
jtalned  by  the  tnuiifer  of  heated  air 


e  organic   dus 

BUppoaad,  by  the  drjiog  of  the 
jition  of  moutoie  does  a<)t  da  a< 
iooable  feeliug  and  tnct  cf  the 
slaaa  is  what  U  known  as  radj 
h  ia  evolved  in  large  quantities  o 
.Iter  at  a  high  tempi^rature. 
ipeiature  of  the  BOUrce,  the  larger 
liant  heat  wa  obtain,  and  it  is  this 
ileasant  from  a  bright,  open  tire, 
a  quite  independent  of  conduction, 
air  or  otherwise  ;  it  llies  with  eoor- 
■traight  lines,  like  light,  and  can  be 

ively  tit  tie  check,  through  many  sub- 
s  lock  salt  or  glass,  wiUiout  bealiug 
laut  making  itielf  appreciable  nntS 
a  body  capable  of  alisorbiug  it. 
lie  of  this  mny  be  found  in  an  or 


nary  greenhonM.  The  radiant  beat  trom  bright 
lunihiua  goes  tbroogh  the  glaaa  with  httle  ohaok. 
It  is  abeoibed  bj  the  plants  and  other  objeoti  inside, 
raising  Uunr  temperature,  but  not  to  such  an  extent 
a*  to  give  off  radUnt  heat  again.  The  ooDseqnane« 
~  that,  converted  into  low  or  obscure  heat,  it  has 
>  power  to  again  penetrate  the  glass  and  letam 
..J  It  oame ;  ft  la  ia  priaoo,  asd  goaa  on  accamidat- 
lug  to  an  extent  wnioh  wonld  lorprise  those  who 
wsnt  for  the  first  time  into  a  otoseIy-4hnt  green- 
honae  on  a  cold  but  bright  annabiny  day. 

Another  familiar  instance  Is  to  go  Into  a  draoghty 
railway  waiting-room  on  a  bltteiTy  oold  vrindr  day- 
It  there  is  a  bright  fire,  any  part  of  tlie  body  ex- 
posed to  the  heat  radiated  m  direct  lines  from  the 


very  cold,  although  possibly  only  a  few  inches  horn 
the  part  which  is  unbearably  hot. 
The  radiant  heat  is  practically  neail;  all  which 
ntiltsed  from  an  open  fire  Of  the  ordinBry  con- 
struction ;  its  quantity  and  catrping  power  depend 
not  so  muoh  on  the  siis  of  the  fire  as  on  it*  tem- 
perature. A  small  and  very  hot  flre  will  do  tar 
more  towards  heating  the  contents  of  a  room 
qolokly  than  a  large  dull  one  burning  the  same 
quantity  of  fa«L  It  ia  •  ourfoos  fact  that  tht* 
radiant  heat  does  not  of  necessity  always  make 
itself  af^redable  by  olteoting  an  ordinary  tbenno- 
— *'T.  A  room  may  be,  by  themomatet  reading, 
'ary  low  tamperstnre,  and  yet  by  the  prBsanee 

dlaot  heat  be  plessanUy  warm  to  tbe  body. 

In  the  same  way,  ahova  Ihe  anow-line  on  moun- 
tains in  the  In^cs,  Ihe  air  may  be  bitterly  oold, 
whilst  the  radiant  heat  from  the  sunshine  may  ba 
sbsorbed  by  the  body  to  such  an  extent  as  to  be 
unbearable.  It  is  better  to  Judge  the  heat  of  a 
rooM  by  OUT  teeling*  rather  than  by  an  ordinary 


left  alone 

the**  with 
When  we 


So  tar  as  I  am  aware,  it  is  a  peculiarity  of  radiant 

d>t  Ihmt  it  «nn>f     •*    1>»*    if    In     mnm  !>■.<»  vwaaa*. 


The  heat  from  a  fhime  of  mixed  oxygen  and  hydro- 
gen ga*M  Is  evolved  from  gasel  whioh  contain  bo 
solid  matter,  and  makes  Its  appearance  a*  tadiant 
tiaat  only  when  a  solid  such  as  lime  Is  placed  in 
Lhe  flame  and  heatad.  It  is,  thsrsfore,  ovidsnt  that 
■hat  we  need  ii  to  obtain  the  higheat  posdbU 
temparatura  in  our  flres,  without  iiini rasing  the 
quantity  of  foal  burnt. 

It  is  well  known  that  aU  metals  are  good  cou- 
inotors  and  bad  radiators  of  heat.  Any  metal  in 
oontact  with  huming  fuel  lowers  the  temperature 
by  conducting  the  heat  away,  and  our  first  care 
-luat  be  ai  far  as  possible  to  enoasa  our  &re«  with 

non>oaadi>otor,  ntb  as  fireolay.    It   economy  of 

tool  is  any  oondderatloa,  no  metal  most  00310  into 

contact  with  it  unless  absolutely  naesssary.    It  is 

was  the  taabion  to  put  iron  backs,  sides,  grates, 

__d  bars  to  open  fins,  the  result  beinedirt,  smoke, 

clndera,  and  great  waste  of  fuel.    Thousands  01 

people  who  have  thtaa  extravagant  grates,  knowing 

they   are  extravagant,  go  On  from  year  (u  year 

because  they  object  to  the  cost  and  mass  ol  re- 

plociog  them  in  home*  which  may  be  left  at  any 

,  ibo  oertain  outlay  being  greater  than  the 

lable  soonomy.    I  will  try  to  explain  to  yon 

you  un,  with  very  Uttle  trouble  or  expenaa, 

ert  these  extravagant  grates  into  tba  most 

modem  and  approved  form*.    The  result  will  be, 

ifmyoWDeimr ' "-    -    - — ' "     ' 

least  one-tbitd 
dirt  and  tronUe. 

There  la  only  one  fairly  good  non-oonductor  of 

sat  known  ai  preesnt  which  can  be  applied  to 
grates — that  is,  ordinary  fireclay.  If  we  use  this 
to  Una  a  grata,  the  result  is,  if  not  fitted  and  then 
burnt  in  a  kiln,  it  tlmply  cracks  away  and  falls 


powi 


1  here  ia  the 


.   -. I  passible  te  interfere  with 

these  without  spoiling  the  appearance  of  the  firs. 
Tin. ..   -ilidflre-clay  bottom,  back,  and 


When  we  get  J 

sides  to  a  fire,  we  gat 

metal ;  we  ^  00  otnders,  and 


mn(di  higher  temperature. 


,  by  the 
flra,  bmiinga* 
,  s  both  brighter; 
hotter,  and  much  more  tree  from  smoke.  It  wiU 
Iw  found,  alao,  that,  the  fuel  consumption  1*  very 
much  rednoed,  and  the  fire  bums  much  longar 
without  attention.  Some  fireplace*  are  ven* 
shallow  from  iMok  to  front,  and  have  very  small 
bottom  grates.  I  do  not  think  these  grates,  as 
they  stud,  provided  they  hava  elay  linings,  can 
be  mnch  improved  without  alteriog  their  shape, 
as  the  metal  bars  are  in  oontaot  wm  snob  a  large 
snrfaea  of  fuel,  and  are  cmmsotsd  with  such  a 
bulk    of    malal-work,    that    th<iy   prevent    an 


fire 


In  t 


',  I 


believe  the  oheapest  way  vrill  ba  ,to  build  a  new 
Breplaoa  In  front  of  the  present  one,  on  the 
heerth,  without  Interfering  with  the  axistiBg 
grate,  if  Ihe  house  Is  not  the  tenant's  proyarty. 

A*  Uris  form  of  flre  ba*  no  fietce  drai^t  thnin^ 
It,  It  will  not  ham  daek,  nor  wiU  it  bum  down- 
wards  to  any  piBotioalazteot;  it  will  tharsfon  be 
aeoessary  to  dear  the  grate  betoro  li^tiag  the  fire 
and  it  will  alao  be  neeaasary  to  naa  omI  whiah  eon- 
tains  vsn  Uttla  slaok  or  dust.  Gasooka,  It  biokest 
into  small  Innqis,  bums  eicaedin^y  wall  in  thia 


is  a  good  and  ohau)  fiL_. 
>iU  Ibad  to  build  my  flre-grataa  again,  I  would 
make  every  eaia  of  the  p*ttmm  of  w£ioh  I  have  a 
rough  eogravCDg,  taken  irom  a  pbotogmpli  of  ot;* 


, which  I  wish  to  aalTvour  special  attention. 

II  jou  Eakeordinary  builder  1  fireclay,  and  mix  it 
Dol  With  water,  but  with  a  solution  of  silicate  01 
Bodii,  yon  can  build,  shape,  or  patch  your  fire- 
lmmi;»  to  any  extent,  without  riak  of  breakage  a 
falling  to  pieces.  If  you  gat  oracksyou  can  repair 
them  perfeotly  with  the  same  material,  and  you 
can  also  repair  broken  or  damaged  fireclay  linings 
already  in  use,  provided  the  aortaees  yon.  wish  to 
join  or  build  to  are  dean  and  damp,  to  insure  per- 
fflot  adheaion.  You  will  of  course  understand  that 
loose   fire-bricks    or     ball*    are    an    onneoe 

naisanoe^  as  you  can  reduce  or  alter  your 

grate*  neatly  and  well  by  this  material,  using,  it  ' 
neoeseaiy,  lump*  of  broken  brick  to  fill  np  any  1 
large  spaces,  and  plastering  over  these,  making  a  I 
neat  Hntah  of  the  Whole.  Sdioate  of  soda,  or  1 
soluble  glaSM,  is  no  t  exactly  what  Boap  IB  made  from, 
but  it  i*  used  to  on  enormous  extent  for  the  adulte- 
ration of  soap,  and  can  be  obtained  eBsily  at  a  very 
small  co*t.  vVe  pay  for  it  at  the  soapworks  about  . 
Is.  3d.  per  gallon. 

One  moat  important  points  is,  that  theiron  bara  I 
under  the  fire  shall  not  only  In  closed  by  boilding  : 
up  underneath  the  firegrate  with  biiciis,  but  the 
I  refer  to  must  be  laid  on  the  upper  side  ol 
thesebarsuntilit  is  about  ^ia.  to  lin.  thick,  bo  as 
totally  to  prevent  oontaot  of  the  mqlal  with  the 
burning  f ucL    The  front  Ihus  of  Oiq  Qx«  W^  ^ 


A*  to    proiiDrti,_,  _ _—   _ 

room  not  mnoli  exposed  to  weather  and  wind,  with 
theflre-boxsavsnlnohas  deep  from  back  to  front 
at  the  top,  aix  Inches  high  inside  to  top  of  top  bar, 
and  one  inch  wide  for  every  foot  distanee  to  the 
opponte  wall  of  the  room,  a  room  20rt  across 
having  •  Bie  30in.  wide  tn  front ;  the  bottom  of 
the  fire  to  be  rix  or  nine  fnehes^iove  the  hearth. 
For  verv  eo)d  bouses,  I  should  make  Ihe  fire-box 
nine  in^ea  high  inside,  with  three  bara  instead  of 
two.  The  flr^daae  has  no  metal  about  it  exoept 
the  front  bars,  whioh  are  fastened  into  the  brieks. 
I  may  say  that  anoh  B  fireplace  as  this  may  be 
built  ol  white  glased  bricks,  at  a  oost  of  a  vary  ttw 
shillings.  It  requires  no  skilled  work,  and  from 
eiperienoelbelieveittobaby  tor  the  most  perfect 
open  flre  aver  produced.  80  simple  is  it  that  sn 
ordinary  brioUayer  could  build  It  as  a  stove  in 
front  of  almost  any  ordinary  firegrate  on  Ihe 
hearth  in  two  or  three  hours,  without  altering  or 
removing  the  existing  flraplaoEi  and  without  mter- 
fering  with  the  convenience  of  sweeping  the 
ehimoey.  Dona  this  way,  it  would  pay  for  Itself 
In  saving  of  fuel  In  a  few  weeks- 
It  may  be  as  well  to  menticn  that  the  mixtnr*  of 
fire-clay  wiUi  silicate  of  soda  ia  what  wa  use  tor 
repairing  ga*-tnmaoes.  It  will  hold  ornamental 
tiles  Brrnly  to  a  fiat  surface  without  iron  tramea  or 
other  support. 

I  will  now  take  up  the  question  of  ntiliiing  the 
heat  which  escapBS  up  the  chimney.  To  utilisa 
this  lost  heat  without  expense  and  without  altera- 
tion of  sxistiog  arrangements  is  a  problem  I  have 
not  yet  solved.  I  do  it  to  a  large  extent  in  my  awn 
house,  because  the  house  waa  especiaJly  built  so 
that  this  beat  oould  be  utilised,  and  the  plan  is 
rimply  this :  The  flues  are  built  in  iniide  wall*, 

1  and  are  only  hall  a  brick  thlek.    Thebaekottb* 
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fire  ill  ono  room  doQS  a  conaiderable  Bmount  to- 
wurds  heating  the  loom  behind  it,  oud  the  warmth 
of  the  liuBi  can  In  diatinctly  felt  in  every  room  up 
to  the  top  of  the  boiue.  My  home  is  completely 
detached,  eipoud  to  wind!  oa  all  Bidee,  aud  yet 
each  [oooi  to  tho  top  of  the  houae  is  tuore  oi  leii 
wiu-meJ  by  one  hrd  Id  the  loweit  lonoi  only,  I 
have  repeatedly  Been  the  Ihacmometer  at  40°  in  a 
LedrDom  with  thiea  large  niudows  and  two  outaide 
irallB,  with  uo  fire  in  tbe  loom,  when  the  thei- 
momtter  was  iraaily  at  xero  outiide.  The  loweat 
leiuiiuK  last  wiutar  was  3!J°,  ^letty  well  for  a  Qce- 
leu  looDi  in  an  eipoaed  podtion. 

On  the  grouod-Qooi  Ws  hod  two  Qra- Krales  fixed 
with  air- chamb*!*  at  aidei  aBd  back,  supplied  with 
fraih  ail  from  outaide,  the  wuiDcd  air  buing  de- 
liveied  iato  one  or  tvo  rooma  a&  deeired.  No 
doubt  tliia  ayitem,  if  eairied  out  with  tbc  greateat 
caro  aud  fiiat-rate  workmanabip,  hiu  its  advanta^^ 
for  large  rooma  ;  lint  my  own  oiperienCB  ii  that  we 
failed  to  keep  it  amoke-tight  tor  aoy  lifUgth  of 
time,  and  we  got  tired  of  the  meaa  and  dirt  en- 
tuited  by  the  coDstant  leakages  of  amoke  iato  the 
warm-air  fiuei.  Furlhor  than  this  1  do  not  aee 
much  saving  or  advantage,  as,  with  thin  and  welJ- 
bailt  clunmeys,  tlie  heat  given  oS  from  the  wall 


very  wont  poiaible  i 
I  know,  trom  actual 

quantity  of  gai  equivalent  , 

willtlo  all  the  cootiug,  water  and  l>ath  beatmg,  for 
ftfamilyoftenporBOas,  and  this,  without  any  Bpecial 
care  at  economy,  provided  the  spparatua  UMd  is 
properly  conatrucle  J.  An  average  kitchan  fire,  to  do 
the  aame  work,  will  bum  about  bOlb.  of  coal  per  day, 
a  quantity  wbioh,  in  a  props  r!j-c<instruGted  raa^ 
would  cook  tor  from  100  Ial6u  people.   With  luge 

of  food  to  be  prepared  and  eaten  cold,  a,  coal  fire 
can  be  utiliaed  almoiit  continDously  tbcough  the 
day.  and  ia  far  cheaper  than  gaa,  evea  in  London, 
wbtre  coal  is  very  d?ar  aud  gas  cheap.  A  kitchea 
fire  is  rarely  uaed  to  ono-qaarter  ita  oapacity,  aud 
eveu  that  probably  not  for  anavtragooE  two  hours 
out  of  a  dally  average  o(  tiitocn  hours'  burning. 
For  irregular  domestic  work,  ga^  aa  a  fuel  tot 
co^kiug,  ia  lesa  tbau  half  the  [expenae  of  coal, 
aiuipl],-  bucausa  it  can  easily  bo  used  to  do  eioclly 
what  IS  needed  without  waste. 

All  uvemge  kitchen  lire  is  eurronnded  with 
melal  oti  all  sidca.  andii  u.  dirty,  waateful,  sipeii- 
sivu  uuisUDCO,  which  ni'cds  for  the  comfort  ut 
houauliolilora  to  go  out  of  eiutcQca,  aa  a  diegmce 
to  all  concerned,  both  id  its  mauutocture  and  in 
it]  use.  Soma  cooking- stoves  ore  made  which,  if 
needed  throughout  the  day,  are  both  economict 
and  good;  but,  ai  used  for  irregular  docnesti 
work  lUcy,  at  their  best,  do  not  bear  tbe  taiutt's 
cimparisun  with  goa.  Oor  kitchen  Grea  need  to  be 
blo^tki'd  up  with  fire-brick,  and  used  aimply  fur 
warming  during  tho  aeverest  weather,  and  as  a 
sljud  liy  iu  ease  of  failuraol  gas  aupply.  They  are 
lit  fur  uolhing  eKCi?pt  ai  u  poor  reserve  in  caae  ol 
accideutor  cxttuotdlnory  preasure  of  work,  anil 
for  thia  they  may  ba  kft  aa  they  stand. 

Our  own  kitchcu  fire  has  been  naed  far  oookinp 
about  ouce  in  two  yean.  It  ii  small,  and  a  fint- 
rate  one  in  every  respect,  but  it  1  were  to  jirajmai 
its  rejtular  use  for  cooking,  aven  in  winter,  Ishouli 
bv  loukcd  ou  at  home  us  getting  old  and  foolish. 

I  will  now  recant  pretty  nearly  all  I  bare  said 
anil  describe  to  you  a  lire  which  we  have  uied  con. 
atoiitly,  and  whi-h  has  every  fault  I  have  already 
condemned,  and  therie  in  sn  exceaaivo  degree.  It 
iadirt}-,  WHattful,  surrounded  with  cold  metal,  and 
smuky,  and  yet  for  apccial  work  its  advantai^es  aru 
great,  lu  my  own  private  wurkshop  I  bad  what 
was  appareutly  an  ordinary  open  fire.  The  " 
grate  c^lnEi?ts  of  an  open  cui]  of  iQ>rh  wrought- 
tubing  routaininj;  wafer.     This  coil,  the  riugs  o! 

k  of  the  tiro.  'Iheeiidi  of  tbi 
Bh  a  wall  at  the  back,  and  a 
nectcJ  with  about  lOOtt.  of  4in.  piping.  i 
used  to  bi>at  a  small  tropical  plant  stove  . 
little  didtaiiconway.  To  pruVEUtloasofbeat  between 
the  fire  aiid  the  pbice  where  the  heat '  '     ' 

th>>  pipPB  wliera  tho  heat  is  not  needed 
first  witli  u  layer  ot  hemp,  uudaiterwurds  pla-tered 
witb  Uoman  cement,  so  as  to  make  the  coating 
Wealhorproot,  the  lida  of  heat  through  this  being 
praisticaDy  nothing. 

Ou  tliiii jiipc  system,  nt  the  b-^ttest  part,  I  htve  a 
tank  huldai);  about  ISUrrnllonn  of  wuter,  in  wbich 
lb- uaci'-s  ol  heat  is  craduulK-atotod  during  the 
•iavBiidi'ivinoIIatiiittht,  ail  do  uo  niijht  tiring, 
h>H-vnfiunralli<.'irt.>atlH'r.  Tlie  ■niauntut  heat 
UAi'd  in  t)ic  I'ipe*  Is  pufeclly  Guulrolliil  by  a  stop- 
Talv,!,  and  alt  exi-OM  which  is  not  being  naed  goes 
tow-iTils  iKulIng  tliu  water  iu  tbe  tiiik,  toimlDg  a 
scire  whii!k  is  utiiised  after  Ihu  tir^  Ims  gnn-t  riut. 
T>i:awintiT,bjvid)[iccaaT«duiy]iiivjt>- laboratory, 
I  closed  up  till'  front  of  tbe  coal  lire  with  lirlchs, 
ULil  plavvd  a  RiU-sloTc  un  the  1  ip  cif  the  lire  to 
W4na  the  room,  whii^li  is  now  ii-rd  tor  atorw. 
Tuii  alturetion.  aa  far  aa  ceouoMy  i4  I'^.ticemcJ,  is 
aa  Jm/iroTmieat,  but  of  course  the  advantage  of  the 
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lost  nearly  all  my  plants,  owing  to  repeated  failnrea 
in  the  gas  <appl^  during  the  moat  severe  wsaiher. 
Aiter  this  expeneuoe,  I  have  had  quite  eaounh  of 
-IB  for  tbe  purpose,  and  ahould  be  sorry  to  attempt 

Ai  I  said  before,  gas  is  for  all  small  and  irregular 
ork  almost  faultless,  and  very  cheap.  For  heavy 
_id  continUDua  work,  it  is  eiceseively  coatly  aa 
compared  with  coal,  and  where  coat  is  any  conside- 
—  ■■--  -"*-  -lutinuoua  use  for  healing  purposes  is  to 

led.     Those  of  you  who  have,  or  have 

bod  ROB  Qres,  will  no  doubt  be  able  to  bear  me  out 
in  this  point.  A  really  good  bright  gaa~Ilre  of  the 
usual  form  in  conlinuons  lue  wul  cost  as  much  a> 
at  teoat  ten  eoal-firea  ut  equal  power  in  a  properly- 
-inatrnoted  grate. 

I  have  here  a  Dew  form  of  gai-Gre,  in  which  tbe 
radiant  heat  from  tbe  open  illuminating  fisme  is 
uaed,  and  tho  remainder  of  the  heat,  which  is  not 
utilised  in  this  way,  is  absorbed  by  a  number  of 
upright  tubes  open  at  both  ends.  This  I  think  ia, 
0  far  aa  actual  work  ia  concerned,  a  decided  step 
a  advance.  Tho  rapidity  with  winch  a  large  air 
pace  is  equally  and  comfortably  warmed  by  a 
small  arrangeoicnt  of  tbia  kind  ia  aomethlng  won- 
dertnl.  In  addition  to  the  radiant  heat,  which 
warms  the  lower  pari  of  the  room,  there  ia  also  a 
strong  breexe  of  warm  air  thrown  from  the  ap- 
paratus, and  which  can,  if  required,  be  taken  from 
OBtside  the  building,  caueiog  a  rapid  cirealatlon 
id  warming  of  the  whole  of  the  air. 
It  baa  been  recoollj  proposed  to  use  gas  as  an 
aiBiataocB  to  coke  firea.  From  my  own  eipsrienoe  I 
aafely  say  that,  provided  the  firegrate  ia  lined 
1  clay  at  Iho  bottom,  sides,  and  bock,  the  addt- 
of  K^a  to  a  coke  Bre  doubles  or  trebles  the  cost 
LOut  the  slightest  advantage  in  brigbtticis  or 
oliness.  The  gas  certainly  lights  the  fire 
without  the  use  of  paper  or  wood,  but  the 
time  required  to  get  a  bright  firo  ia  practi- 
a  nuisance,  aud  tbe  adrantsge  of  epeed 
ighting  wicb  wood  mora  Ibau  compen- 
.for  tbe  trouble.  Owing  to  tbe  difficulty  of 
ely  removing  the  sulphur  from  ordinary  gaa, 
~  alwaya  more  or  leaa  tunt  when  Uiis  ia 
luanlitiea  in  a  doae  room  without 
.ind  that 


about  equal  iu  fuel  value  to  lib.  of  ooal,  custins  in 
'jondon  about  one-tenth  of  a  penny — i.r.,  our  fuel, 
luty  for  duty, 


ilh  equal  economy,  as  un 
loubtedly  thf  y  can  for  continuous  work.  With 
proper  system  tbe  resulta  obtained  in  domeatL. 
-.rraugemeiiis  could  be  produced  joat  as  welt  with 
CBS  than  half  the  fuel,  dirt,  and  labour  at  present 
expended,  and  thia,  except  for  cooking,  not  wiUi 
the  introduction  of  new  arrangemeuts  so  much  as 
with  the  use  of  common  sense,  combined  with  a 
knowledge  of  the  nature  aud  properties  of  boat. 
It  toga  are  to  be  ilecreaaed,  there  is  uo  posiibia 
way  of  doing  this  except  by  the  reduction  of  the 
total  quantity  of  coal  consumed.  Coal  produces 
every  element  necessary  to  produce  fog— i.e.,  moiB. 
' —  finely  divided  carbon  or  amolce,  carbonit 
ind  sulphuric  acid^-and  in  the  absence  ol 
wind  to  carry  these  away  oiid  dilTuie  them  there  ii 
no  hope  for  an  improvement  uutil  every  house- 
holder reduces  his  ca<d  contumption  to  the  Bmalleat 
possible  amoaut.  Tokiug  tbn  exiiting  arrange- 
meuts aa  they  stand,  I  think  T  have  pointed  out, 
so  far  as  the  domestic  use  of  coal  is  concerned, 
way  ol  reducing  tills  fully 


IT  thai  Ih 


•Till  bi 


reths 


Certainly,  so  tar  aa  open 

urns  miivuiK-iuums  are  concerned  the  first  onll~~ 

will  be  repaid  in  a  few  weeks,  and  the  profit  ii 

single  winter-will  bo  something  cunsidetable.    1 

txpenditure  on  a  gal  cookiiiK  uppaiatiu  will  be: 


if  fjood  work  aud  economy  are  to  be  considered. 
Another  iKiinc  is  the  use  of  hot  plates  for  bidbng. 
These  may  with  care  be  used  with  fair  economy,  but 
in  iiraclicu  ihey  are  e^ocajively  coatly.    A  burner 


n  fact,  c 
— — .^».'^-.  ...Lh  the  mu-  V 
.-  ideas  may  bo. 

Now  for  ibe  coat.  My  honse  contain*  twdts 
t)oma,  with  a  private  workahop  at  the  side,  With 
.wo  fire-grates,  cue  being  the  dirty,  ezpoutn 
luxury  which  heata  tbe  Tdant-honsa.  Ipaid,fot 
be  twelve  months  ending  Jane  80th  lait,  £$17t. 
or  cial  for  the  whole  year,  and  the  only  ehimi*r 
I  over  see  smoke  iaiuing  from  is  the  ona  b■loa|i^ 
to  the  workshop.  IhsvenDttaksntbewludeyiii^ 
uumption  for  eooking  and  baiting;  bit  so 
I  have  taken  it,  I  am  quitA   oanoB  itil 

_..aiylesa  tL--  ■"■*--" ■" 

ta  3s.  ad.  per  1 


to  the  Strang  objeotiijat* 
fire,  if   I  were  bnildiaf 

.  I  should,  at  I  said  before,  build  emy  firs' 
entirely  of  bricks  and  tiles,  using  only  ihIU 
in  front,  the  ends  of  which  wouldlie  built  at* 
tbe  bricks  at  the  sides.  Very  beantilul  flreplatal 
'>B  built  iu  this  manner,  and  the  leaolb  ob' 
d  in  cleanliness  and  economy  of  fuel  ace  sock 
place  them  in  the  first  rank. 
....  _.._.,  ..   _!__  _   ihort  practical  Ja- 


id  pour  about  «i.  , 
httle  fomace  which  I  could  almost  pat  in  my 
packet.  Starting  all  cold  I  expect  to  do  this  i« 
about  six  minutes.  I  can  remember  the  time  wliM 
with  the  best  aTaiJAble  apparatus  kaOTm  tluamiiilid 
have  taken  about  an  hour.  It  will  be  noted  thatU 
do  this  I  nse  a  blast  of  air  under  praianre  from  • 

U  foot  blower.  This  enables  me,  not  only  ta 
onormonsly  high  temneraturaa  rapidly,  htl 
admits     of    abeolntery    perteet    oomboftioi 

Luy  speed  in  a  small,  close,  non-oondactiaf 
chamber,  w^th  so  openings  eioept  a  very  snail 

tor  the  eutrance   of   tbe  burning  miztnie  ol 

and  air,  and  a  corresponding  one  tor  tha  till 
of  the  produots  of  combustiou.  I  hare  obtaia 
combustion  under  tbe  most  pfrfect  conditioDt 
possible.  I  believe  tbe  knowledgo  of  gns-tuelaSB* 
without  an  artificial  blast  of  air  ia  yet  in  ill 
intujicy,  and  that  we  have  yet  very  much  to  leant; 
it  ia,  1  think,  certain  that  a  very  serioua  change  n 
our  ayatem  of  burning  goa  aa  a  fuel  is  not  fir 
distant,  and  that  ouc  present  eliunsy  apparatai 
will  Boon  givo  way  to  a  better  tyatem.  It  is  quilt 
certain  that  no  gas-flame  tor  heating  jinrpoHi, 
burning  without  a  blast  of  air,  is  perfect  in  ill 
points,  and  the  perfect  burner  baa  yet  to  be  dis- 
covered. It  will  be  no  new  experienca  it  the  dis- 
coverer ruins  bim  self— inventors  are,  as  a  rak. 
with  a  few  exceptions,  commercial  failures,  aol 
frequently  not  ouly  reduce  themaelvea  to  povatb 
but  also  drag  their  friends  down  iu  their  taU.  1 
trust  that  bttore  long  tbe  elaborate  proceaa  d 
squeezing  the  poor  inventor  indulged  in  by  Iha 
English  patent  laws  will  be  done  away  wilb,  ai 
that  the  inventor  and  the  writer  of  books  willbi 
put  on  an  equal  tooting  and  Mceivo  equal  joatki 
and  protectjon  at  Uia  sime  cost.  It  our  lawmaksl 
had  been  inventora  instead  of  writers,  tbia  iluBit- 
tul   injuitlDe   would   have    been   remedied  lost 


THE  DIFFEEENCE  BETWEEN  FDSI- 
BILITY  AND  FUSION-POINT. 

:eBtiy  culled  by  Prof. 

Ledebour.  in  tho  JI-  l,thirl~  i/r :-,  lo  the  diflsr- 


A  TTEXTIOX  b 
l\_    Ledebour.  in 

'  '  *        '  ita  between  fusibility  andtbeta 


•honld  bi 


in^cd  that 


cin  be  I 


.only  b 


do  this,  juataa  they  do  with  a  tire,  iuslc..d  of  turn- 
ing the  gas  down,  and  tho  consequtuce  is  that  iu- 
stead  of  nsiiiK  about  two  cubic  feet  of  gaa  to  boil 
intatoci  thvy  leave  tbc  gat  full  on  all  the  time 
unil  OH  perliait  ten  or  twelve  feet  tu  do  the  tame 
work.  If  there  is  no  support  f.ir  the  saucepans  t-x- 
eept  immediately  over  the  llaine,  a  euiraut  mutt  of 


point  as  ^ven  in  tbe  textbooks,  aud  aa  his  artitls 
11  ot  practical  importance  to  all  who  knvo  to  dtal 
with  metals  aud  alloys,  the  following  abatract  may 

Tbe  term  "  fnaibilily  "  ia  one  much  used  ia 
metallurgy,  and  generally  meaua  the  tempeistare 
at  which  a  body  yaaaes  from  the  solid  into  th* 
liquid  state,  aud    tbe  lower  this  temperutur 

more  fusible  the  subataur '■•  •-  ■--      ■^•" 

which  melts  at  0'  C.  (! 
fusible  than  tin,  which  in 
aud  tbe  latter  is  more  fusible  than  lead,  whics 
mfltsatuiS-  C.  (017°  Fahr.).  The  term  "tnii- 
bilitv"  c*n  alio  bo  employed  io  a  difTerent  seW^ 
uud'it  seema  to  me  that  the  ollicria  moie  seuiiUt 
aud  loEicsl.  Fusibility  may  rrfrr  to  the  qoautity 
of  heat  iuslcnd  of  the  Ji.gr.:e  <ji  bent  nquiredte 

from  U'  C.  to  its  multiu^- point,  aud  then  fuse  it. 
Tbe  small.:r  the  quanliiy  U  heat  leqoired  tbs 
nu>ri>  fusible  the  luLstsiice,  because  less  fndii 
ueedi>il  to  melt  it.  This  vtry  rebition  between 
tu<ibility,  in  the  latter  Stiise.  and  tho  coiisumptiuB 
of  fuel,  nhich  is  an  impoilant  tattjr  iu  ralcolatlsg 
the  ci'it  ol  fusion,  ii  uf  such  iuiportBni-a  that  1 
t.ike  i:,e  liKlty  ut  en;i-riug  soumwhiit  more  into 
deliiils.  Tbe  tempi-ratiiio  of  fusi.'u  bcirs  uo  dintt 
ratio  to  tho  couauinpliiiu  of  iuel.  tor  it  ii  only 
.  nCA-stary,  when  Ibe  luclliug- point  is  very  high,  to 
1  have  fuel  ot  high  pyromeliic  heating -power  ([oa- 


EMQUBH  MJCHAino  ASO  WOULD  Of  BOnKOBi  Bo.  nt. 


ler  te3i|>eratare).  Thu,  coked  ot 
;susnllf  K'v™  ^  hotter  firs  than  tbo 
Gsaea,    which    bum  suitj  uid  n- 

t  the;  aie  nuda  sf,  glva  a  >tiU 
'atute.  The  leu  the  qiuiutitr  of  pro- 
iiutioUi  in  proportiou  to  the  quiiiitiLy 
loed,  the  higher  the  tampacatiire .; 
IvanUgea  of  warming  the  uc  UKCi 
e  amount  of  hflELt  without  inorsaaiag 
of  combuelion),  alKi  of  employiiiK 
intend  of  stmoipliecio  aii  (by  whicb 
it  combustion  ara  greatly  lessened  by 
a  uiCrogi  a  of  the  air) ,  wheiehy  auoii 
raturee  ue  attained.  The  higher  thfi 
it  whioh  a  body  malls  the  mora  wp 
taie  advantage  of  thtwe  facti  with~ 
m  ooEUOmplJan  of  fuel; 


uuble  it 


II  theol 


:e  fuel  will  be  required  to  meltit. 
ierent  ideas  of  Itisibilitj  do  not  pro- 
1  step  side  by  side,  u  Duny  would 


■uppose 


le  kilo,  c 


ountell  at  what   tamperatnre  as  alloy  will  meLt 
fmm  a  knowledie  Of  the  melting-poinli  of  ita  oor 
itituenta.     Of  the  simple  metals  iMd  ii  the  saaie 
fuiible,  requiring  but  halt  as  tuuoh  heat  to  melt 
u  tin  does,  although  Its  meltjng- point  is  nearly 
1UU°  higher  in  temparatuni. 


CHEAP  AID  SF?ECnVE  FINISHED 
£NLABGSU£NT8. 

^'^EUTAINLY  the  most  eSeatire  ot  all  cheap 


lalt 


le  temperature, 
of  heat,  while  only  15  units  are 
,  a  kilo,  of  lend  from  0°  C.  np  to 
I  and  fuse  it.  Lead,  then,  aU 
t  i'ii'  higher  than  ice  is  fits  timea 
lit  is  to  say,  it  only  takes  one- 
il  to  melt  a  given  quantity  of  lead 
equal  weight  of  ice.  From 
kuowtedge  ot  (he  quantity 
— !•    .1..  —.etais  and  then 


fusibility 

tant,  both  piaclically  and  theoretic 
iMtlcdge  of  UiB  tempaiature  at  which 
his  quuutity  depeuds  upon  throe 
specido    heat,    the   temperatr"    *'' 


9  lati 


=  fi  X  IJ  ~  '.  in  whioh  s  =  speciiii: 
ng  point,  sad  l~  latent  heat,  rheie 
ace: urate ly  known  for  all  the  metals; 
vtry  with  the  temperature,  andbnTO 
dt^termmed  accurately  only  tor  (am- 
T  the  builing-point  of  water ;  and  the 
but  few  aietab  is  known  at  aU.  It 
luparativcly  easy  to  aseertain  ibli, 
aiu  a  meoouio  of  its  fusibility,  by 
R  the  metal  and  ponring  it  into  a 
ty  of  water,  the  temperatnia  ot 
:urataly  measured,  both  before  and 
.heruiumeter  graduated  to  One-hfth 
f  a  degree,  and  afterwards  drying 
the  metal,  which  was  pound  into 

■rimont  the  veisel  employed  is  made 
upper  or  braiB,  holding  a  few  quarts 
Ibya  poor  conductor  of  heat  (Hunnel 
Tutum  of  airobuined  by  putting  this 
a  lurger  one).  Within  this  cupper 
.ler  one,  full  ot  holes,  to  reaeiTe  the 
10  that  it  con  be  easily  takeu  out  and 
■re  is  also  a  spatula  Of  copper  or 
jg  after  the  metal  is  poured  in.  The 
i  and  tpatdlaare  weighed,  and  the 
ieil  by  the  Specifia  heat  of  copper  oi 
— ■'    "—I    product    added    to    the 


fii'.t  used 


i»  the  metal 


heat  uf  tho  metal  bilow  lOO*  C. 
.ture  uf  the  water  bofoie  the  metal 
red  in. 
.turt)  of  the  water  aftvr  ponring  it 

Hcult  point  is  to  tell  when  the  metal 
ind  not  over-heated.  Pure  mehils 
d  to  cool  until  a  crust  begins  to 
puuTFd  in,  but  tor  alloys  this  is  not 


mined  the  quantity  ot  heat 
tin,  bismuth,  and  lead  by 
calculated     it    from  their 


ucd  seierat  alloys,  and  found  that 
r  erut.  lead  aurl  10  per  cent,  euti- 
;  'diit'  C,  and  tequirad  but  13'fi 
riult  it,  while  nnuiljy  of  liu  and 
iaai :  propiirtious  melted  at  2.«i^C., 
iiiits  uf  heat  to  melt  it.     It  will  be 


\J  coloured  eulargemeats  are  those  tinted  (.font 
ciuiiiat  Iw  called  painted)  with  oil  colours,  it  done 
with  judgmentand  taste,  and  not  overdone  with 
positive  coloun  like  the  majority  of  the  cheap  dab 
work.  There  is  no  reason  why  these  shonJd  nf  t 
tinted  with  quiet  taste,  instead  of  ^-^--  —  -- 
)  often  the  case,  mere  gaudy  dai  ,  . 
taste  or  harmony.  These  can  either  be  vignattei 
or  solid  ;  I  prater  the  latter  with  a  background  of 
medium  tint,  neither  too  dark  nor  too  light.  Wf"' 
a  baokgraund  ot  this  description  you  can  bear 
bring  out  avai?  gradation  ot  the  face,  and  so  sa 
work  in  the  tiutuig  :  at  the  aame  time  the  lights 
must  be  pure  and  clear. 

Now  fur  the  oolours  and  matarial*  reqnin^.  Set 
four  palette  in  the  following  order.  A  eatinwood 
palette  is  bai^  as  yon  can  see  the  tints  better  upon 
the  light  satinwood  than  upon  the  mahogany. 
N'aples  yellow  Ko.  !,  yellow-ochre,  light-red, 
Ininan-rad,  vermilion,  madder-lake,  cahalt-blue, 
uuetald- green,  Payne's  grey,  blue-black,  Cologne- 
aorth,    burnt- umbar,     raw-umber,     burnt- bienno, 

line  the  macgilp  as  sold  in  tubes,  or  moke  it  your- 
wlf.  If  you  make  it  yonnelf,  you  con  regulate  its 
iryiuff.  "Half  copal-varnish  and  half  Ught  drying 
iiil  will  make  a  good  general  medium,  ii  you  wish 
it  to  dry  quicker,  use  more  varnish ;  if  slower,  more 

The  first  thing  to  do  is  to  put  in  tho  background  ; 
if  a  vignette,  cotwlt-blue,  light-red,  and  white 
will  form  a  good  general  tint,  which  most  be 
graduated  iuto  the  white  of  the  vignette,  it  looks 
Detter  to  pat  it  in  the  form  ot  clouds.  This  con  Iw 
done  roughly  with  a  half-inch  Hat  hog-hair  brush, 
using  differDnt  bruihes  tor  the  tint,  the  blue,  and 

The  graduating  should  be  done  with  a  badger 
HOftener,  the  tops  ot  the  hair  being  lightly  dabbed 
into  the  colours,  which  it  will  distribute  and  soften 
into  each  other,  with  an  effect  almost  like  stippling ; 
<iue  painting  should  b«  sulGcient  tor  this.  It  a 
:iiilid  picture,  you  can  afford  lo  have  the  colours 
ileeper,  uiiug  lass  white,  deepening  the  shadow  on 
the  lower  port  of  the  baokgtoiuid  with  burnt  umber 
Tith  a  little  madder  brown,  deepening  (he  back- 
;[rouud  ugon  the  lighted  side  of  the  face,  and 
lightemng  it  wheie  the  the  outline  of  the  shadow 
side  is  relieved  against  the  background.  This  can 
ilso  be  roughly  put  in,  first  with  tha  hog  hair 
tirushes,  and  finished  with  the  hsdger,  used  as  de- 
^eribed  above.  You  will  have  tc  dab  the  colour 
liver  faCD  and  dresi,  but  it  is  better  to  wipe  the 
ootour  oS  where  it  is  net  wanted,  than  to  stop  short 
nrhere  it  is  wanted.  Now  with  a  cleau  liueu  rag 
wipe  ofE  all  colour  which  may  have  gone  over  hair, 
ikaperios,  ico.,  and  put  iu  with  a  tUt  tint  tha  local 
golour  of  dress,  hair,  &c.,  using  plenty  of  macgilp, 
und  the  colours  transparent.  It  dress  or  coat  is 
black,  Payne  grey,  well  diluted  with  macgilp,  will 
lie  b^at  for  the  Local  tint.  Soften  and  even  ail  fiat 
liuts  with  u  long-haired  flat  sable  brush. 

Sow  take  one  of  the  half-iuch  fiat  sables,  and 
jint  the  flesh  tint  upon  the  palette  ;  for  fait  com- 
{ilexious  nsa  madder-lake  and  yellow- ochre,  wdl 
\ou  may  diluted  with  macgilp;  d  the  iihotograph  is 
^ark,  use  a  little  Naples  yeQow  So.  I  added,  but 
very  littlD,  for  it  is  best  that  theee  lint  tints  should 
be  mode  traaiparent. 

Fur  male  complexions  use  light-red  and  yollow- 
ochro,  and  for  ruddy  complexions  light-red  alone  : 
ot  coune,  the  thinuine  with  muogilp  being  under- 
stood in  all  cases.  The  first  tleih  tint  should  be 
laid  lil:a  tha  othon,  with  a  Hat  eabte,  and  softened 
Kith  a  clean  brush  of  the  same  desuciptiou.  Mix 
DOme  carnation  with  madder-lake,  Xaples  yellow, 
und  a  little  yellow-ochre  (more  ot  tha  latter  for 
male  complexious).  and  lay  it  where  wanted,  viz., 
iromihewing  of  the  noitcil  downwards  toworda 
the  corner  ot  tho  mouth,  then  upwards  towards  the 
little  over  the   lower  part  ot  the  ear,  and 


jud  ihe  D 


upoul 


local  tint.    Sow  wi 
ghades    with  Light-red,  Jndian-red,   and  in  some 
parts  vermilion  ;  tor  instance,  tho  upper  lip,  if  very 
ilark,  may  want  vermilion  tg  brighten  it  up  to  the 
the  line  below  the  Up  may  be 


lark,  may  want  v 

proper  colour :  if    ... 

louched  in  with  ludian-red.  The  DiHTtrilB,' the 
deepest  shades  under  the  eyebrows,  and  on  the  ex- 
ireiiia  edges  of  the  shaded  side  ot  the  face,  and  tlie 
>hadu  uuJer  the  cliiu,  may  all  be  treated  with  the 


same  colour  Dsed  thin  and  transparent,  and  the 
edges  softened  into  the  half-linta.    The  nnder  lip 

must  now  be  put  in  with  madder-lake,  vermilion, 
'-'  Naples  yellow,  shaded  with  Indian-red.     Tlie 


put  in  with  body  colour : 
oe,  if  the  ayes  ore  bine,  or  tuue-gtty, 
tint  ot  cobalt  all  over  the  eje,  deepen 
the  pupil  with  cologne- earth,  and  pnt  in  tho  re- 
flected light  with  cobalt-white  and  a  very  little 
light-red  to  temper  the  positive  blue.  Tha  high 
light  upon  both  balls  and  white  muf  be  touched  in 
sharply  with  the  lamecolonr,  but  with  considerably 
more  white.  If  this  (a  dona  as  described,  you  will 
•eldom  want  to  touch  upon  the  eyes  again.  The 
next  thing  to  attend  to  is  the  high  lijihts  upon  the 
faoa.  Fiir  the  forehead  use  Naples  yellow,  madder- 
Uke.nlittle  yellow-ochre,  and  a  httle  white.  Put 
the  high  lights  on  iu  their  proper  places,  the  upper 
port  of  tha  torebead  and  over  the  eyebrow,  and 
soften  the  edges  into  tha  fiesh  tint,  t>eing  oareful 
to  keep  the  shape  of  the  lights,  and  not  to  spread 
or  work  tha  sohd  colour  too  much.  The  same 
oolours,  omitting  tha  white,  and  adding  a  little 
light-red  and  emerald- green,  may  now  be  used  to 
graduate  tha  flesh  tint  Into  the  shadow  on  the 
shaded  side  of  the  forehead.  Now,  working  down- 
wards, using  onl^  Naples  yellow  and  madder- lako, 
put  in  the  high  light  npon  tho  cheek-bone,  gradu- 
ating downwards,  on  the  ronndinif  of  the  cheek, 
and  graduating  it  into  the  general  tint  ot  that  put 
fthefaoe.  Touch  in  the  light  on  the  upper  eya- 
id,  and  the  light  under  the  eya  next  the  uoso 
which  strikes  downwards  towards  the  wing  ot  iho 
nostril,  mark  tha  liaedownthe  nose,  and  strengthen 
the  Ught  upon  the  nostril,  the  upper  lip,  and  upoii 
tha  chin  and  neck;  the  shaded  .eideot  the  face  cm 
be  treated  in  the  same  manner  wiUi  tba  same 
colours,  only  adding  the  light-red  and  emerald- 
green  to  iubdne  tha  Inightneis  of  tha  tinta.     A.t 


When  thoroughly  dry,  charge  a  large  hog-hiir 
brush  with  macgilp,  braathe  upon  tha  picture,  and, 
before  the  moisture  has  disappeared,  rub  the  mac- 
~''~  "  face,  hair,  and  dress.  If  the  face  shoold 
colour  enough,  a  little  of  the  flesh-tint 
with  the  macgilp  will  make  a  wonderful  impnive- 
ment;  it  too  pink,  a  little  yellow-ochre;  if  tio 
yellow,  a  little  pink.  A  few  touches  only  thould 
be  needed  upon  the  face.  Perhaps  tho  hi |;h -lights 
want  strengthening  ;  the  deeprst  ahndes  de>:7iening 
or  towering,  a  hw  shl^p  tonches  about  eyes,  ncse, 
and  mouth;  the  line  between  tha  lips  may  want 
Btrangtheoiog  with  Indian -red  and  madder- brown: 
tha  nostrils  can  have  a  tourh  with  the  same 
colour ;  and  tha  east  shadows  of  the  note,  and  the 
deepest  shade  under  the  eyebrow).  Any  shadows 
"-- *  may  bo  loo  warm  may  now  tie  corrected  with 
:-red  and  emerald-green ;  the  deepest  shades  ot 
tlie  hairmsy  now  tie  strengthened,  oud  high -lights 
touched  in  with  solid  colour.  Tiie  cost  or  dress 
should  be  treated  in  the  same  way,  a  black  coat  be  - 
ig  strengthened  in  the  shadows  wilh  blue-bUi-k, 
irefuUy  keeping  to  the  photographic  shadows  on 
both  hair  and  dress.  The  high-lights  in  bhick-bilk 
id  in  with  Payne's  grey,  and  white, 
_,  ..  -  little  Culogue-e.'irth  to  subdue  the 
brightuess  of  the  Payne  grey.  White  coLars,  Lice, 
&i:.,  should  not  be  painted  in  with  pure  white. 
Flake  white  and  Naples  yellow  th'iuld  he  used  tdr 
high-lights,  and  cobalt-blue,  yeliow-ochra,  and 
-hila  for  the  shadows. 

It  will  be  seen  from  this  biief  duscriptiou  th^t  no 
part  of  Iho  photograph  has  bei^u  obscured  with 
colour,  the  only  solid  colour  baiuft  iu  those  parts 
where  in  the  photiigrapli  wa  have  whits  paper,  aud 
-"  ""I  other  pirts  being  overlaid  with  tiouspareat 
,  through  which  the  pliolOj(riph  is  allowed 
w.  It  this  prinoipla  is  caroiuUy  adhered  to, 
the  likeness  is  an  impossibility. 


.O' 


•  Uj  Ii.  Ciloi 


■yr..pA;; . 


FBOF.  TAIT  ON  MIRAGE 

N  Friday  lost,  Trot-  P.  G.  Tait  gave  a  lectu.-e 
on  Mirage  before  the  members  of  the  Edtu- 
-gh  PhilOBOphi>:al  Institution.  Communis  lug 
with  a  reference  to  tho  phenomenon  as  seen  in 
looking  along  a  road  on  a  summer  day,  und  pniut- 
- "'  '  the  effect  observed,  under  thoie  oir- 
lilar  to  that  podocod  by  mixing 

mirage  seen  in  tho  desert,  where  there 
.  .'acts  of  sand  heated  by  the  sun,  and 
the  layer  of  air  incontu:t  witli  tho  saud  was  con- 
sequently hotter  than  the  air  above  it.  This,  he 
said,  occasioned  a  peculiar  distribution  of  density ; 
as  a  gradual  increase  of  density  tor  a  cen- 
ie  number  of  feet  above  the  surface.  Light, 
■e,  moved  a  "ood  deal  faster  iu  the  l^iysr 
.0  hot  sand  than  a  few  teut  abnve  it ;  i<ud 
ttie  rays  from  objects  falling  into  that  layer  Wrre 
beut  upwards,  aod  reached  tha  eye  ot  tha 
observer  as  if  ril'ected  from  tlin  surface  ot 
the  Hind.  Itays  coming  throuijh  air  in  this  way 
irresistibly  conveyed    the  idea    of    a    leflccliug 


■HSLieB  taoBAma  and  wobld  oi  aaixsati  Ro.  iu. 


Die.  :s.  ini. 


rarlkca,  and   tlut   g&Ts   riie  to   the  imptsraon 
tlwt  then  wwo  poolj  or  ItkM  of  water  on  tha  diy 
■anil  oi  the  dsMrt     The  phonoi 
oarafnUy  obWTTwl  hf""  — '■—"■ 


a  end  of  Uat 
joplstf 


X  the  French  armf  in  ERypt  in 
oantur}',  aad  Monga  had  giTeo 
expUoation  ol  that  form  of  mirage.  A  aeoond 
fona  wai  that  obuived  in  the  Arctic  regiona,  of 
whii^  a  great  man;  be&ntiful  illiulrationn  were 
riTen  by  Scoreiby.  The  principal  phenomenon 
Ewe  woa  what  waa  called  *'  looming,"  where  a 
diitant  object  ahotred  an  eitniTHKant  incrsase  of 
TaitioU  bMght,  without  any  alteration  in  breadth. 
Diatant  hummocks  of  ico  were  thus  magaiSed  into 
towers  and  pinnactes,  and  a  ahip  waa 
II  abnomially  drawn  out  till  it  appeued 


alide  than  those  in  eommcm  nae,  bnt  his  attempts 

"lad  hitherlo  proTed  ab^rtiie.      Ha  waa,  however, 
'ery  mueh  pleaied  with  tha  one  now  aha  wn  byHr. 

WMta,  the  vreat  ad*autaga  of  which  waa,  ita  ei- 

eme  aimplicity,   and  its  capability  of    keeping        _,-r—      

ijocts  alive  for  any  length  of  time.  i  ,in  British  Ori/iiili(t<T,"  which  I'rof.   Huxley  tti 

The  Pieaident  tboughtthatitionly  disadrantage    other*  state  to  be  wbri^  liTiparotis.    He  flodi, 

Nicole 


s  high  ai 


twdve  Ot  lonrteiiQ  timei 
Tha  celebrated  Fata 

MesBDia  waa  of  the  same  cnaracier.  ttocis  were 
■eeo  dmwn  an  to  ten  or  twelre  times  their  proper 
Tsrtical  height;  and  houses,  oa  well  as  human 
beingi  and  animals,  appeared  in  the  like 
eiaggaratad  torn.  The  most  remarkable  instance 
oa  record  of  this  form  of  mirage  was  one  obaerrad 
in  179S,  From  Haatlnga,  forty  or  fifty  milea 
from  the  French  eaaat,  that  eoaat  waa  seen  quite 
distinctly.  In  ordinary  weather  it  couid  Dct  be 
laen  at  alt,  oving  to  the  lotandity  ot  tbe  earth: 
but  en  this  occasion  it  appeared  to  be  elevated 
above  the  horizon,  so  uiat  fliherman  on  the 
Hastings  shore  could  point  out  the  various 
bazboiua  and  promooloriea,  as  if  they  had  been 
only  a  few  milaa  distant.  A  third  and  perhaps  the 
nan  extraordinary  form  ot  mirage  was  that  ob- 
Mrred  bj  Vince  in  1709,  in  which  a  ship  at  lea 
■bowed  three  diatincC  imagca-a  lowar  and  an 
nppei  one  in  the  uprinht  position,  and  an  intenne- 
diHe  one  in  whiob  tha  object  stood  apaide  down. 
Frol.  Tut  devoted  the  reioaiuder  of  hia  lectare 
to  an  enatition  at  the  cause  ot  this  phenomenon, 
irtuch,  ha  said,  Wollatton  reproduced  by  look- 
ing along  the  nnder  side  ol  a  heated  paksr 
at  an  object  held  joat  below  ita  point. 
Premising  that  light  moved  in  straight  lines 
only  so  long  aa  it  moved  in  a  uniform  --'-  — 
and  that  when  it  passed  throngh  a 
whose  refractive  index  giadaallv  changed,  there 
wa*_  a  correapondingly  gradnal  change  of  di- 
leetion,  he  eiptained,  by  t£e  help  of  diagrams  dii- 
pl^ed  by  tho  limelight,  the  bBhsvioar,  under 
different  drcumatances,  of  the  curved  rays  pro- 
--"-     '  object  to  tbe  eye.     It  was  pointed 

*^' 1    passing  through  the 

„_. as  lay  towarda  the  aye. 

ue  abject  waa  seen  inverted,  but  when  it  lav  from 
the  eye  there  wr- -  '-"—-*-" - 


what  appeared  to  be  a  male  ■ 
/>hiii'ir/i!/iifAuK  of  £n(i  m/i/urii 
interior,  deaoribod  as  dtdnnt  p.!r  hasnrd, 

A.  D.  Michael  read  a  japer  "  Farther  IfetM 


re  there  wse  a  direct  image  \  and  an  arraDge' 
of  light  corvea,  anch  al  would  prodaoa  Uii 
[mage*  in  qnaalion,  waaahowu  to  occur  whan 

gid  ^I  below  wai  aanaratad  from  i 

above  by  an  intarmi 

, jn  was  prodneed  _     . 

M  VJ  placing  a  Sannel  twhind  a  glass 
vaMol  dcsitainiog  bnna  at  the  bottom,  pure  water 
at  the  top,  and  between  thettroAitratani  in  wfaioh 


SCIENTIFIC   SOCIETIES. 

BOTAL  MICROSCOPICAL  SOOIBTY. 

THE  third  meeting  ol  the  above  Sodety  waa 
held  on  the  I4th  inst.,  at  King's  ColleRe-  th« 
President,  ProSeHW  P.  Martin  Duncan,  F.B. 

Therebeingnodonationato  announce,  Mr.  Crisp 
Bunaated  that  the  President  should  be  presented 
Vith  a  pur  ol  bladi  gloves. 

M.    .  «    ,    .  ar  -__^_^ 

a  homogeoeoua  immer»ion- 
retractive  index  of  1-610,  and 
ot  -0072.  and  the  ofhor  of  the 
diaparsive  paver  of  -U077 
Mr.  John  Maysll.  jr 
method     ■' — '-~  "* 


would  be  that  wlien  carefully  examining  one  par- 

liar  individual,  othera  might  be  introduced  into 

cell  by  the  flowing  water.     With  sotae  kinds  of 

anisms  there  would,    ot    course,    be   no  such 

iper,  but  it  wouldhardly  bosafe  withau  nmrcha, 

matauce.     He  had  himself  found,  when  study- 

the   life-history  ot  minute    spedes,   that  it 

iwered  very  well  to  make  a  small  cell  ot  ordinary 

thin  glass,  and  by  surrounding  the   whale  with 

blotting-paper,  kept  constantly  wet,  he  had  been 

able  to  lelam  three  or  four  monads  of  large   size 

under  canatant  obaervation  for  several  wetks.     A 

eipillar  arrangement  to  (hat  adopted  by  Mr.  White 

'     ' '  len  used  on  the  human  bodj  as  a  means  of 

ng  evaporating  lotions. 

J.  W.  SLepbeHsoQ  aaid  ha  had  brought  for 
exhibition   aome  acalea  of  iosecta  IMitchili'  uinri- 
BDd  TeMforertili  [I'i>,l><ri']ji/li,a'--a),  mounted 
sphorus,  and  shown  uniier  a  l-'l-^th  inch  ob-  i^ 
1  with  very  oblique  light  and  the  bioocuUi.  .  i 
They  demonstrated  that  it  was  possible  even  with 
such  a  high  piwer  to  get  wi'h  the  binocular  a  dis-     : 
tinctly  atereoKopic  tfTect.  nud  that  when  so  seen  a    . 
munh  mart>  perfect  idea  Dt  the  structure  ot  theacila  i  ^ 
could   be  obtained   than  wss  poasible   under  the    i 
iDDocular.    Although  the  stracture  of  the  ecnJes    , 

probably  the  same,  they  cannot  be  said  la  ba  cor-  I  i 
mgaCed  in  either  case,  la  Jfnc/iiliii  the  appearapce 
of  the  upper  aide  is  that  of  longitudinal  semi-cylin- 
drical grooves,  which  has  been  likened  by  a  medi- 
cal genClemui  to  a  pill-machine,  whilst  the  latter, 
Tirol»b>y  from  being  so  much  smaller,  appears  to 


malely  half  the  diatanca  apart  o(  the  longitudinal 

Mr.   Beck  aud    that    as  to    the    Podura  scale 
shown  by   Mr.    Stephcnaon,    what  he    deaoribad 
with  reapeot  to  the  atructure  ot  the  acalea  wai 
entirely  oppoied  to  what  tliey  bad  been  shown  to 
be.      In    such    matters    where  high    powen  and 
oblique  light  were  used,  he  thought  it  was  very 
doubtful  if  they  ought  to  believe  what  they  aaw, 
aa  they  might  so  very  easily  be  deceived  by  appear^ 
ancea.  Sotarashe  knew.uo  one  had  hitherto  Inongh'. 
forward  anything  which  would  refute  what  he  had 
■linwn  Bome  years  ago,  when  he  put  moiftnre  on 
ot  a  scale,   and  found  that 
b,  whilst  it  be  pat  aome  on  t 
ip  and  down  as  if  in  cormnations. 
brother  also  did  the  same  kind  of  thing  wi 
'  oisiii'i  scale  and  Canada  balsam.     Moiature, 
ly   knew,  would   set  into   slides  which  w< 
mounted   dry,  and  the  same  appearances  w« 
presented  there.     Having  kept  the  inaaota,    a 
being  able  to  toil  which  was  the  upper,  and  wbi 
the  underside  ot  the  scale,  and  being  also  able 
show  these  coiTUgatious  in  a  mechanical  way, 
couldonly  say  that  even  it  the  effect  could  be  si 
aa  deacribaibyHr.  Stephenson,  he  should  not, 
was  afraid,  be  oonvincod,  tor  he  knew  very  ~ 


othen,  and  that  the  yrang  an 
iinght  to  maturity  in,  at  least,  four  dISeiat 
iidea :— 1st.  The  egg  is  deposited  in  a  slifUh 
.Iranced  stage,  as  in  insects.  Snd.  Deposited  vife 
■III  larva  almost  fully  formed.  3rd.  The  taBsk 
1  occasionally  viviparous  (in  these  modes  onlj  cat 
m;;^  is  naually  ripe  at  a  tun*).  4tli.  Several  eni 
uti  matured   at   once,  but  not   deposited.   Tm 


>ther  dies,  the  oontaots  of  her  bo^OCS 
ga,  dry  np,  and  her  chitinoua  exterior  sk 
a  protection  throughout  the  winter  tstbs 
The  occurrence  of  a  deutovinm  stage  in  tks 


Sggl. 


orded,  1.. 


•  egg  h, 
as  the< 


inrd  shell  wkid 


t  dried  off 


that  in 


st  cases,  by  reversing  the  shadows,  tbe 


they  must  argue  from  analogy  rather  than  fmriL 
what  they  saw.  They  had  compound  subetanot- 
ts  deal  with,  and  effects  were  produced  which  ha< 
to  iM  studied  and  analysed  and  examined  verj 
(^refuUy.    Unless,  therefore,  anyone  could  ahov 

Sion  the  upper  side  what  he  had  shown  ■"-'■»•»■"'■ 
ly  on  the  under  -■■"-     "- ■■' '' 


ntemting  spaoa 
rnre  deamtwd  and  figured,  and  exhibited  ~  * 
iicroscopea. 

The  President  said  be  was  very  glad  that  lb. 
.Iicbael  did  not  form  a  new  riieciea  from  a  ds^ 
pacimen.  The  history  of  thedeattaot  the  panta- 
e.jtbeforetheeieapsof  theovawoa, '     ""       ""'  ~* 

[t,ything  at  all  like  it.  Many  of  the  Lni 
li^  very  soon  after  the  a^ifca  were  laid, 
[]jew  of  no  case  in  which  this  ranarkable ' 
1  iDce  had  been  observed. 

Mr.  Stewart  did  not  remCmbei  any  ia  whidbtti 
"^ifs  were  retained  in  the  body  ot  the  dearl  ^lOtl^ 
n.t  in  the  case  ot  the  Pcrrtu  there  wu  »..'.>tkl« 
>..ihaps,  a  little  like  it,  the  mother  dyiug  tinisrf 
imlj  after  the  deposition  ol  the  egg»,  and  toialB 
L  fort  ot  roof  orer  them  with  hsr  datd  Itody,  iM 
Hived  to  protect  them  during  the  winter. 

Mr.  J,  W.  Stephenson  said  there  was  tf 
-nounting  fluid  which,  with  the  exception  of  |kr 
uliorus,  had  a  higher  refractive  index  thmW" 
tiiug  known.  This  waa  hiniodide  of  mena^.  > 
lA  been  need  by  Mr.  Browning  for  jsiM^i  ' 
<id  an  index  ot  1-33  to  1-63.  Tltaindexotti 
.hide  of  raibon  waa  t'6^1,  ot  nymo-immk 
i,Lphtha1iue.  1-G68,  and  ol  sulphur,  L-MJ,  ssMI 
]. a  bio-iodide  of  mercury  was  -06  UglMritBlta^ 
.Jpbide  ei  carbon.    The  biu-iodide  of  bImI" 

--  ■    — ' — ^ -'n  a  saturated   a 

aiawniBg   found    that  Hif 


I  the  valae  of  thia  solution  v  a  hifl^nl 
ledium,  but  bad  beeudieappointed,  nisii~' 
{  being  told  that  it  was  only  uMi 

7l[ect  which  it  Lad' OD  the  Vf^  ,a'\ 
Mr.  SleplMneoD  did  not  hm-w 

n^ona  dispersive  power  wculd  In 

lit  had  tried  it  tor  mountiac,  andfrim^lb 

very  well  for  diatoma.  , 

Mr.  Symons  read  a  paper  on  "llriw 

Stage  for  the  Hieroscope,"  the  datsbW 

%feTe  drawn  upon  tha  Ixiud  aal  Us  ^ 

itself  exhibited. 

The  President  iuqnired  il  Mr.  Sj» 

Ibis  atage  tor  obaerviuK  the  morioa^rf  • 

Ulood  oorpvscloa.     He  abc 

*ould  be  better  if  it  oi 

iii.  SyiBon 


«ith  a 
,  diapenive  power 

,^  _.j,....  J ,  exhibited  Mr.  Diby's 

,™  of  turning  the  correction  collar  of  objec- 
— the  chief  peculiarity  of  which  was,  that  the 
collir  waa  worked  by  a  tangent  screw  (with  a  long 
arm)  acting  upon  a  worm-wheel,  instead  of  by  the 
ordinary  collar  adjustment,  which  Mr.  Diiby  had 
found  to  be  inconvenient  Aa  at  present  made,  it 
would  not  go  into  an  ordinary  box,  but  (as  had 
been  pointed  out  by  Mr.  BeckJ,  the  screw-pinion 
might  be  considerably  ahortenod,  so  as  '-  -'~-*  "' 
UsDeiDgput  in  a  box  in  the  usual  way. 

Mr.  Beck  said  that  it  must  be  borne  in  mind  that 
in  adjusting  an  obiect-glaas  it  was  often  desirable 
to  get  a  mddan  adjustmeDt,  which  eould  not  be 
tery  wall  done  with  this  lunn. 

Mr.  T.  C9iaTl«ts  White  deaonbed,  by 

falaekboMd  dMlwingt.  a  nsw  form  of   growing- 
«lfde  which  he  had  Mcwtly  densed,  and  uhibited 
tha  »Ud«  In  aetiim  nnder  a  microteope. 
Mr.  JameeSmta  said  hn  hul  been  trying  him- 
aall  to  work  oat  loiaB  bettar  form  of  growlng- 


^r.  Stewart  as 
juatment  »i 


coUected  ai 


be  able  b 
Conld  not  tt 
laking  sections 


ieUcat 


tsad- 


notwithatanding  Mr 
Dt  but  feel  clear  as  t( 
IS  ecale  on  which  theei 


a  be  made  availab 
lie  which  would  she 
conclusively  as  if  done 
meoh'sDical  wsy  ? 

Mr.  Crisp  said  that  the  existence  of  such  a  i 
tome  had  l>een  reported,  and  he  had  endeavoured 
lo  obtain  it,  but  hitherto   in   vain.     So  far  as"-- 
knew  also,  no  results  obtained  from  any  acti 
sectiona  had  been  puttlished. 
Mr.  Stephenson  swd  thai 
Beck's  remarks,  he  could  r 
ita  lieing  the  upper  aide  of  I! 

grooves  were,  tor  the  "qui..      —  -.. -, 

whicli  is  neceaaaiily  on  the  oppoaite  sidetothf 
grooves,  was  bent  down  from  the  plane  of  Ihi 
scale,  and  the  matkingi  were  clearly  on  the  oppo- 
site nde  to  that  .,   ^      .. 

Dr.  John  Anthony's  note  w«  read  by  Mr. 
Stewart,  suggesting  the  ataloblasU  of  ioM"/''' ' 
ir'ntnff'nmaa  a  teat  tor  high  powers.  The  difltni" 

plUwaa  stated  '-  "'  " ' '  "■- — 

brane.  Tbe 
were  drawn 
Kr.Btnnrt. 


the  stage,  baviflg  hitherto  duItsj 
Caining  the  meltmg- points  ol  ti 
He  thought  there  would  be  t-  ■  ■  -"^ 
high  powers  with  it,  as  tL.  _  , 
brought  into  actual  contact  wilhMAl 
the  only  thing  betweea  the  plat*  Ml 
being  the  thin  glaaa.  .M 

The  Hon.    W.  N.  Jocelvn.  pt.  ^-iM 
H.A.,  Mr.  T.   Wright,   , 
Fellowa. 

Them. 


shall  have  said  suflici 

might  be  replaced  with  advE 

from  the  technical  serials. 

A  OOOD  cement  to  close  tb' 
stove  can  be  made  of  wood  ? 
mixed  with  an  equal  quanta 
and  a  little  salt.  Moiaten  -^ 
paste,  and  fill  the  cracks  m^ 
rhe  oemer- -■"  — * -— '  •"» 


portions  of  the  statoblasta  referred  to   very  bard  alter  heating.    Ic 
mi  the  board  and  foTthtl  eml^iwd  by   joints  m  atoTc-pipes  when  *  ' 
I  tight. 


lo;  m,  18«1. 


xNousH  ucHAiaa  iSD  woKU)  <»  sonnai:  Ho.  >». 


scramFic  NEWS. 


E  regnt  that  we  have 

death  ol  Wm.  SadoUff  Bin,  F.B.A..3., 
rell-lcQOwii  selenogrBpher,  who  died  at 
oatoue  on  the  11th  iuit.  "Mr.  Birt  had 
tiling  lor  some  time,  bat  his  death  took 

tsther  (oddenly.  Ifr.  Bitt  joinsd  the 
1  AatronomiDal  Soalety  M  the  commenoe- 
of  ISJO,  and  eince  then  be  had  made 
If  a  ma.ster  o(  lunar  details.  Manj  pro- 
nal  a&tronomera  and  nnmeroiu  amatenn 
egret  hig  lou. 

:  fate  of  the  Jeamtetti  it  known  at  last. 
MS  srnshod  bv  ioo  in  Ut.  77°  N.,  long. 
B,,  while  endeavonring,  apptrently,  to 
the  N.K.  paaaaga,  or  to  work  further  north 
the  coa»t  ot  A«iB.  The  crew  left  in  th;:eo 
one  ot  which,  under  tho  oommand  of 
leei  Melrille,  haa  reached  a  place  of  aafety 
river  Lena,  while  the  t  hird  boat ,  under  Lieut . 
ing  himself,  ia  kikown  to  have  teaohed  tho 
!m  mouth  of  the  aame  rlTcr,  bat  the  crew 
eported   to  be   in  a  atarimg  condition. 

parties  bare  been  promptly  ecnt  out,  aad 
i?h  ia  to  be  made  for  the  seconii  bosl.  The 
boatawetp  separated  by  dense  fogs  ah^ut 
es  from  the  month  of  the  Lena, 
rations  of  storage  battries  for  eleotrici^ 
conuDK  rather  common — there  are  several 
Qcc,  Mr.  Brnih  has  one,  Eduton  has  one, 
ow  we  bear  that  Mr.  Henry  SuttOD,  of 
at,  in  Aostralia,  haa  also  devised  an  accu- 
}r,  which  is  reported  to  be  aupenor  to  all 

exhibition  of  electrical  appUances  at  the 
i)  Palace  will  not  be  complete  until  Jan- 
In  addition  to  the  Siemens  railway,  an 
c  tramway  ia  being  oonatrooted  on  ono  of 
Traoes,    and    it   will  be  worked  by  Fame 

re  is  same  probability  that  the  Canonbury 
J  accident  will  lead  to  the  IntroctuotiDD 
telephooe,  at  all  eveata  on  oro  wdad  me  • 
tan  lines.  The  ioTention  is,  do  doubt, 
3  of  abuse ;  but  in  Hoch  ciroomatanosa  as 
id  on  the  lOtb  inat.,  it  might  have  been 
ans  of  preventing  the  disaster. 
J.  H.  A.  Macdooald,  tormerlr  Solicito/- 
il  for  Scotland,  has  invented  a  "  holo- 
cDurae  indioator,"  an  olcotrio  apparatus 
ed  to  diminish  the  risk  of  collision 
■X.  The  indicator  consists  ot  an 
■  light  with  refteotor  which  ia  earned 
morsble  arm :  tbia  arm  is  enused  to 
roniid  with  the  motion  of  the  radder,  so 
le  light  Indioates  by  tbadiicotionof  its 
he  oourae  at«ered  by  the  verael.  .The  ' 
on  ia  not  patented,  ao  that  tbsra  Is  little 
od,  of  ita  ooming  into  tue.  The  inventor 
as  confers  be  has  done  a  serrioe  to  the 
'ly  leaving  his  invention  free  to  every- 
u  t  we  may  remember  the  true  saying  ot 
Dons,  thit  it  a  potentially  valuable 
s    la.j  in  the  gnttw,  no  one  would  piok 

.^axda  of  the  jurors  at  the  Glasgow 

icrti  Society's  Uzhibitionol  Appaiatna 

iilAsa,tlon  ol  Gas,  Electricity,  £o.,  have 

i^tJhed.     No  awards  are  made  at  all 

»      lighting  appliancea ;  but  in  minor 

Bmos,  Feeblea,   and    Oo.   get   an 

zsi«ntion  for  electric  flash- aignalling 

for  gaa  lighting  appllauoea  awards 

E-e    made  to  the  Bun  Auto-Pnonmatio 

»<3.    Heating  Company,  the  "Alpha" 

machine,  and  Pintscb'a  Ligbting 

■^Ir,  T.  Fletcher,  ot  TVarrington, 

^-^     /or  laboratory  apparatiu,  and  a 

'"*^   for  a  coUection  or  gas  furnaces, 

^f*&ratus  designed  for  chemical  and 

*     Operations.     Stott  and  Co.  reoeive 

K"^**  regolatora. 

*'*oeiTed  a  paper  on  "Cooking  and 
;^_Q-*s,"  read  by  Mr.  W.  Denny 
~  ***.loBophical  and  Literary  Society 
^**»  which  is  valuable  on  acconnt  ot 
*^~ Ocmdnoted  eiperlmants  made  by 
l**'^  his  assistants.  It  is  published 
**  ty  Bennett  and  Thomson. 


another  by  C.  a.  Bentley,  F.B.M.S.,  on  "The 
Sense  ot  Pain  in  Fishes,'  whloh^  an  intereating 
and  pcientifle  essay.  These  papers  arepublished 
by  Darling  and  Son,  Bastcheap. 

From  Mr.  M.  N.  Forney,  of  New  Tork,  we 
have  a  pamphlet  on  "  Attachments  to  Locomo- 
tive Bixlors,"  painting  out  the  risks  run  by 
drivers  and  firemen  in  consequence  of  tfaii 
numerous  attachments  which  are  liable  to  ba 
knooked  off  by  a  trivial  accident.  The  soggestion 
is  that  many  of  these  attachments  might  easily 
ba  placed  in  poaitioDS  in  which  thoy  wonld  not 
be  liable  to  be  broken. 

M.  Deherain  conclades  that  tho  electric  light 
ia  capable  of  giving  aoertain  impetus  to  vegeta- 
tion when  it  Bupplnnents  the  ordinary  aotion  of 
solar  light  and  heat,  but  is  inoapableot  anpplying 
this  ot  itselt,  snd  the  plnnts,  beiit^  forced  to 
draw  on  llieir  own  vitality,  apoedily  become 
exhausted.  M.  Dsberain  thiakii  that  the  electric 
light  prodaoeil  by  the  voltaic  ai-c  has  only  a 
feeble  and  uncertain  action  on  vegetation. 

M.  Ooppelaroeder,  of  Uulhouse,  shows  the 
feaaibility  of  making  certain  colonring  matters 
by  eloctnil^nia,  which  be  first  announced  in 
1ST6  in  a  piper  to  the  Industrial  Society  of 
Mulhouso.  Many  ot  the  moat  beautiful  of  the 
aniline  colours  are  obtained  by  him  by  the 
electrolysis  uf  thechlurhydrateaof  mcthyluiiliDe 
and  other  aniline  prodncia.  Artificial  alizarine 
is  prepared  at  the  positive  pole  from  a  mixture 
of  aniWqainono  and  caustic  potash. 

The  deposit  of  metallic  layers  of  different 
oolonra  by  meana  of  electricity  is  now  eSeotsd 
by  M.  Weil  [t'oiapta  Seni/iii).  He  can  c<At  any 
metal  or  alloy  inotantaneoualy,  at  ordinary 
temperatures  and  by  means  of  a  ain^le  copper 
bath,  with  an  adherent  bright  Isyer  of  variona 
suboisdes  of  copper,  whose  chemical  nature  ia 
not  yet  studied.  The  same  bath  gives  tho 
wholo  series  of  colours  at  will,  according  to  the 
mode  ot  exposure  of  the  pieces.  There  is  no 
battery,  proporly  ao  called.  Tlkat  the  ooloura 
are  not  due  to  sahoxides  of  copper  and  not  an 
eSeO'  of  thin  plates,  M.  Weil  proves  thna: 
Any  metallic  pieoe,  polyohromised  by  bis  pro- 
cess, is  covered  at  once  with  a  layer  of  pure 
ooppor,  of  fine  red  colour,  when  Izeated  with 
nascent  hydrogen. 

Two  new  kinds  ot  preservative  paper  (aooord 
ing  to  the  J>.  A.  P.i.  Zcil.]  have  lately  oomL 
into  oommcrco.  One  is  produced  by  (Upping 
Koft  paper  in  a  bath  of  aalicylio  acid  and  then 
drying.  The  bath  is  prepared  by  "ii  '*"g  a 
strong  solution  of  the  acid  in  aloohol  with  mnch 
r.  The  paper  is  useful  for  ooveringapples. 
The  otber  paper,  meant  to  preserve  from 
moths  and^mildew,  oonsiata  of  ao-ealled  Manilla 

Cioking  paper,  dipped  in  a  bath  and  dried  over 
rated  rollBra.  The  bath  is  formed  ot  70  parts 
spirit  of  tar,  five  parta  raw  carbolic  acid  (con- 
taining about  a  kalf  ot  phenol)  20  parts  ooal-tar 
at  180*  F,  and  five  parts  refined  petroleum. 
One  of  the  most  delioato  problems  of  photo- 


n  Angling  Society  ws  have 
— u«  OD  ■  'The  Canaes  of  the  Appanmt 
^  Fiah  in  the  Thamea,"  by  Thos. 
^W*»ioh  will  intereat  anglers  ;    and 


ai  the  illnminatlpg 
power  ot  lights  of  different  colours.  Tbis  has 
been  laliely  treated  by  MM.  Crova  and  Lagarda, 

on  the  principle  that  the  illuminating  power  of 
a  simple  light  may  be  considered  as  its  power  of 
showing  small  details  (lines,  &c.)  on  the 
illuminated  sorfaoe.  They  compared  sun- 
light and  Carcel  lamp.  The  light  is  received  on 
the  slit  of  a  apectro- photometer,  covered  with  a 
glass  plate  on  which  are  photographed  a  number 
of  very  fine  close  lines,  at  right  angles  to  the 
slit.  These  lines  appear  in  the  apectrnm.  Hie 
eye-slit  of  the  toleKcope  is  limited  to  a  set  of 
simple  radiations,  and  by  suitable  rotation  ot  a 
Nicol  prism,  their  intensity  is  reduced  till  the 
linos  cease  to  h<?  perceptible.  Thus  a  meana  ot 
oomparison  is  bad.  The  authors  find  the  maxi- 
mum of  illuminating  power,  in  the  Camel  lump, 
to  correspond  to  the  radiation  G92,  and  in  snu- 
ligfat,  to  SGI.  An  interorting  memoir  on  the 
same  subjeet,  by  MM.  Mac6  and  Nioati,  appears 
in  the  jtnnala  de  Chimit  et  dt  Fkytiqiu  for 
November.  The  authors  introduce  two  new 
szpreaslons  rotffcievit  of  njKal  iHtintily,  and 
a>rfficie«U  e-f  fjnil  ritual  aevtauii.  Thoy  have 
detormined,  fur  a  normal  observer,  and  for 
different  values  of  visual  aouteness  in  H  definite 
parts  of  the  solar  spectrum,  the  values  ot 
DoeffloiBnts  ot  equal  acntenesa.  They  ahow  that 
Purkinje's  pheuomeuou  is  not,  ot  hardly,  pto- 
luced  with  radiations  less  rettaSgihie  than 
V  =  0-607',  giM  a  ourve  of  the  distribution  ol 


light  in  the  spectTnm,  and  In^oate  the  relation 
batween  vlaosi  acutensM  and  inlanuty  foi  eaoh 
radiatioti. 

A  pfaoMgrapk,  probaUy  the  latest  ever 
printed  on  a  single  sheet  of^^ptpsr,  is  now  b^ng 
exhibited  in  the  art  gallery  of  the  Amerioan  In- 
atituto  in  New  York.  It  was  jointed  from  seven 
negatives,  and  oovera  an  ar«a  of  over  ten  faet  la 
length  by  about  eighteen  inches  in  height.  So 
perfectly  have  the  negatives  bsen  joined  that  It 
IB  impoasible  to  locate  the  joints.  The  photo- 
graph is  a  panoramic  view  of  the  Centennial 
EzbibitiDnin  Pbiladalphi*.  DupUcales  of  this 
picture  have  bcensold  at  very  high  price-,  and 
una  was  presented  to  our  Qneen.  The  artist  is 
F.  Outekunst,  ot  Philadelphia. 

Continental  papers  often  manifest  an  odd  per> 
versity  ia  tbeatielUngofEngliahwordsornames- 
Ths  following  liat,  in  a  recent  iaaoe  of  (TaniD*  Let 
Mvridn,  of  members  of  the  committee  appointed 
to  oo-operato  with  the  Crystal  Palace  Dirsctors, 
with  regard  to  the  exhibition,  is  amusing  in 
this  respect: — M.  WiUiam  Siemena,  M.  le  Pro- 
feasenr  Andrems,  Sir  W.  Coles,  M.  leProfesseor 
Feming— Janteug,  M.  W.  Clowky,  Sir  G.  J. 
Keed,  Sir  Ewsrd  Wietken,  Sir  Herbert  Snnd- 
ford?  Professor  Hughes'  name  recently  ap- 
peared in  a  French  paper  as  Gongs  1 

A  short  time  ago  a  Dresden  chemiat,  Dr. 
Fleck,  attributed  the  pioduotion  of  pimplea 
and  inflammation  on  the  forehead  ot  some 
persona,  m  hot  weather,  to  the  preeenoe  of 
fat  or  fatty  acids  in  the  leather  lining  of  hats. 
A  denial  uf  this  by  the  German  batmakea' 
paper  has  led  him  to  get  a  number  of  samples 
of  the  leather  used  by  Dresden  bat-makers,  and 
analyse  them.  He  finds  that  all  the  leathers 
contoin  fat,  tboogh  in  variooa  quantitiea  :  that 
the  quantity  is  greatest  in  the  so-called  Belgian 
leather  (as  also  the  proportion  ot  rancid  itt  to 
the  entire  fat) ;  that  there  is  least  fat  in  the 
German  red  leather,  sold  iu  (kins  ;  that  even 
ohamois- dressed  leuher  oontains  fat,  but  tlie 
amount  of  fatty  acid  is  Ices  on  aooount  of  the 
tfeatment  with  alkalies.  These  results  u«  not 
snrpriamg  when  the  mode  of  preparing  leather 
for  nats  is  oonsidered.  The  amounto  of  fat  snd 
fatty  aeid  givmi  in  Dr.  Fleck's  table  are  indeed 
small,  but  quite  tuffiolent  (hs  thtnka)  for  the 
effect  in  question.  The  effect  o(  putting  a  little 
rancid  ointment  on  an  inflamed  part  ot  the  skin 
makes  it  saqy  to  comprehend  huw  an  irritabU 
brow  may  Ixmave  wh^  rubbed  with  leather  In 
which  is  rancid  oiL  Dr.  Fleck  experimented  on 
bimaalf,  br  mblnng  hia  forearm  with  emMj 
paper,  and  (hen  applying  a  leather-sample  1m 
'U  hours  ;  thia  diatlactly  iuoraaasd  the  inflam- 
mation  and  caused  pimplea.  XJting  leather  from 
which  all  fat  had  been  removed,  the  pain  and 
inflammation  quickly  ceased.  Bnbbing  the 
greasy  leather  with  burnt  magnesia  is  the 
remedy  Dr.  Flecli  recommends. 

The  giMt  depth  ot  &,100  metma  (say  n.ODOft.} 
was  lately  reached  in  dredging  from  the  fVenoh 
Government  Vessel  U  Tratailleiir  in  the  Bay  of 
Biscay.  Numerous  animals  were  there  found, 
of  small  size,  indeed,  but  belonging  to  elevated 
gronps,  such  aa  ann^ds  and  cruataoeans;  tbore 
were  also  various  foraminifera,  ftc  The 
temperature  of  the  water  at  that  dtpth  waa 
+  8-5',  This  cruise  of  the  rnirai//flir,in  Angust, 
was  off  the  ooasls  of  Spain  and  Portogal, 
and  followed  one  in  the  UetUtenanean  in  Jnne 
and  Jnly.  Botli  seem  to  have  been  -nty  fruitfol 
for  zoology.  (Some  aooount  of  Ihe  results  haa 
been  given  to  tJie  Freooh  Academy  by  U.  Alph. 
Milne- Edwards.)  The  dose  afilnities  of  the 
Uediterransan  and  Atlantic  fauna,  and  evidanoe 
that  the  former  probably  arose  through  migra- 
tion  of  the  latter,  ate  among  the  main  tucta 
aatabliahed.  Manynew  genera  and  specie*  have 
been  disoovered. 
The  Japanese  Qovemment  have  resolved  that 
1  International  Fishery  Bxhibitiou  shall  be 
sld'  at  Tokio  in  1833,  and  compiehenalva 
rrao^ements  are  already  in  progria!.  Hia 
organisation  has  been  Intrusted  to  M.  Mat- 
aubaia,  who  acted  as  Imperial  Japanese  Com- 
miasioner  to  the  Berlin  Fishery  Exhibition  last 
year,  and  with  great  credit.  Japan  possesses  a 
great  abnudauce  and  variety  ot  fishes,  onu- 
taoeana,  mollnsos,  oorala,  and  other  aquatic 
animals;  some  striking  specimens  of  which 
appeared  at  the  Berlin  ^hibition. 

An  osdllating  water-power  engine  has  been 
devised  hy  Herr  Ktober,  of  Stuttgart,  wUoh 
oan  be  tuM  nt  onoe  as  ■  motor  and  a  pump.    It 
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haa  a  thiok  pieton-rod,  and  the  cod  □{  the 
Ojlindsr  is  onrved,  so  as  to  oaoilUte  on  *  dis- 
tributing bead,  of  oorro^pondiag  sbape,  wbicli 
haa  three  pasaugva,  whoxe  coaunuDcalion  with 
the  oylinder  variea  during  the  odcillatian.  The 
mgitie  is  figured  in  the  J>.  A.  Pol.  Xfilaag. 


Jan.  J.      Jul.  U.      Jan.  21.      Fab.  3. 


Bmg..  21'3    S'fi    20-tt    (•■■>    2U'ii 


LETTERS  TO  THE  EDITOR. 


128  86  6    81-1  2i-2 


■Ih),  ttud  superiors.  (Mothl,  ooojuaotioM  with 
centre    of    the    planet    abaat    the  following 
Oreenwieh  mean  times  ;  — 

1B33.    Qc.  H.T. 


'Ivonld  hat*  cntrma  wftte  wliat  be  knon  taA  t 
■bA  Mba  know)!,  bat  no  sum;  ud  Out  not  l>  tbb 
oOri  but  iB  all  otha  nbjaoU :  tat  nub  a  penon  ma) 

■. u_i—  , — wlsdf*  aad  vmBinoi  id  "■- 

»  nia  a  tmuiEalia,  llial  a 


JUPITEB. 

[19521), 1—Thb  delicate  copper -coloured  atreak/. 
the  red  spot  lopresented  in  m;  drawio^  in  your 
laatiHue,  audaW)  ilotcribedb;  Vr.  DeDHiag  (letter 
19.nO)iuidbyUr.  Calverlleltor  19.511)  was  again 
obsBrTed  by  me  at  Oh.  33ai.  oa  Decenxher  8th. when 
1  traced  it  through  muru  tUaa  90'  or  ICBeitude. 
Thoofh  I  did  not  DOttca  iti  apparent  couoection 
■with  the  red  spot  before  the  28tb  ult . ,  I  observed  it 
■s  a  fine  thread-like  ooppary  line  S.  o(  the  S.  enua- 
torial  belt  on  November  12ch.  and  on  tbree  labBe- 
^oent  occatioiis.  It  is  rem  likable  how  frequently 
the  Jovua  markings  reD>«t  themsdves  both  in 
Jorm  and  poiilion.     In    The   Oh>^riiilunj  (No.  33, 

5BCo2l^l)  i»  a  drawing  of  Jupiter  by  Mr.  Uledhill, 
aled  1870,  Jouuiry  23.  about  Sb.  20id.,  G.M^T., 
wUch  ahona,  amouf;  other  features,  the  cuiious 
"elliptic  ring"  thon  viiible, and  a  fine  narrow  belt 
liran^ing  from  the  dirk  3.  eiiuatarial  band  almoat 
ia  prsdaelf  a  similar  paaition  with  rantaot  to  the 
"  tUiptic  nng  "  and  the  equatorial  belt  aa  is  the 
■Vparsntly  new  belt  described  by  Hr.  Denning, 
lb.  Calver,  and  myself.  There  areoue  or  two  in- 
Monnciei  in  my  lost  letter  which,  wilh  your  per- 
minioa,  I  will  sorrect.  The  white  cloud-like 
patchea  between  the  S.  eauatoiiaL  belt  and  th 
plaoet's  aqustor  were  bordered  by  teatoons  of  _ 
daoided  bluish- grey  colour,  aud  the  copper -coloured 
itnak  refected  to  above  oatonds  inilicaril,  ~~' 
Weatward,  of  the  rod  spot.  Yonr  engravei 
shown  the  N.  equatorial  btlt  and  that  t^  of  the  red 
apot  f*r  t"0  dirli.  I  quite  agree  with  ■'  F.E.A.S.' 
ud  "U.A."  that  the  red  epjt  is  beDomiug  p^le 
MM  more  ethereal. 
Badlord,  December  17.  ThOB.  a.  Bl^er. 
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the  predicUd  times  of  the  nrnjonctios* 
centre.    As  regards  the  othar  four  istd- 

Wiihjho  hefp  of  the  little  table  onjfflg^  ip. 


i    K-e  11-4    36'0  11-3    35-3  11'2 


OBSA.!   COKXT  OF  1891. 

[in.i30.]— Is  reply  to  Mr.   Baird  Geminill,  the 
hypotheiupnt  fortb  la  "E.  M."  was  that  the  i 

nnttad  was  really  the  geocentric  projection  I. 

halioceutrio  path  in  tha  immediate  neighbourhood 
of  tha  comet,  which  path  was  made  visible  by  the 
existeoce  of  a  ei^ndenaed  meteor  strosm,  and  that, 
oonsequoutlyi  the  tail  was  not,  as  usuallv  supposed, 
ia  the  direction  of  the  comet'a  radius  veotor. 
Wbenceit  lollowB  that  the  earth  in  ISi)]  did  not 
pus  through  the  comat'i  tai',  and  tha  atmoiphetic 
phenomena  miiet  bo  attributed  to  aomo  meteors- 
ngical  cauie. 

A  good  teat  of  tho  hypothesis,  atthoDgh  some- 
what laborious,  would  be  to  calculate  the  angle 
projected  on  the  heavens  between  the  geocentric 
path  of  a  comet  anl  the  tail,  calenlated  in  necord- 
ance  with  the  above- mentioned  hyputhesie,  and 
coa>[«re  with  obwrvation  at  certain  intervals, 
eapeciully  when,  during  tha  viaibitity  of  tha  tail. 
Uu  projectioa  o(  the  earth  upon  tha  oomet'a  orbit 
cornea  lutu  oppoiition  or  conjunction  with  the 
oomet.  by  aui^h  a  last  must,  the  byputheti*  stand 
or  tall.  The  simplicity  of  it  ia,  of  conn- 
gr«at.  W.  0 

8A.TELUTB8  OF  SATUBN. 


MtaUilw,  wi'l  be 


of  the  ellipwi  described  by  the  five  inner 


12'8Mi.  S. 

aO'l)  Te.  N. 
!    11-5  Mi.  S. 

11-5  Ml.  N. 

139  En.  N. 

19'1  Te.  8. 

21- 1  Di.  N. 
I      6-1  En.  S. 

101  Ui.  S. 

17-8  Ta.  N. 

,      6-9  Di.  B. 

87  Mi.  S. 


17-S  Bh.  S. 
I  7-3  Mi.  S. 
7-7  En.  N. 
U'7  Di.  N. 
]51  Te.  N. 
6'9Mi.S. 
13-7  Te.  S. 
16-6  En.  N. 
23-8  Di.  S. 
OUBh.N, 
4-6  Mi.  8. 
9-0  En.  S.' 
12-4  Te.  N. 
15-9  Mi.  N. 
I  8-4  DI.  N. 
11-0  Te.  S. 
14-fi  Mi.  N. 
I  6-2  Bh.  S. 
9-7  To.  N. 
10-4  En.  N. 
13-1  Hi.  N. 
17-3  DI.  S. 
)  2.8  En.  S. 
8-4  To.  S. 
11-7  Mi.  N. 
I  2-1  Di.  N. 
7-0  Tb.  N. 
104  Mi.  N. 
U-7En.  S. 


0-7  To.  S. 

0-0  Sli.  N". 
ll'ODi.  S. 

4-3  Te.  K. 

7-6  Mi.  N. 
13  0  En.  N. 
la-G  Eh.  S. 
19-8  Di.  S. 

30 Te.  S. 

5-5  En.  S. 

6'2  Mi.  tt. 

16  To.  N. 

4.7  Di.  S. 

4-8  Mi.  N. 

0-3  To.  a. 

0'8Bh.X. 

3'6BfiN.    , 

ilN. 


21  lG'2Te.  B. 

22  09  Di.  N. 
6-5  Mi  S. 


10  8 


n.  S. 


.  _  9  To.  N. 
19-5  Bh.  S. 

3-3  Bii.N. 

6-1  Hi.  S. 

9-8  Di.  8. 
13-8  Te.  8. 

3-7  Mi.  8. 
12 '2  En.  N. 
12  2  To.  N. 
18  6  Di.  N. 

l'8Bh.  N. 

4-6  Bn.  8. 
10  9  Ta.  S. 

3-6  Di.  S. 

9-6  To.  N. 

59  En.  N. 

80 Bh.  S. 

82  Te.  S. 

10-9  Mi.  N. 

12-3  Di.  N. 

i      Q'9  Te.  N. 

9.5  Mi.  N. 


H'S 


I.  N. 


21-2  Di.  S. 
I  fi-5  To.  3. 
7-3  En- S. 
8-2  Mi.  N. 
14-3  Bh.  N. 
t  4-2Te.  N. 
O-l  Di.  N. 
6-8  Mi.  N. 
■8Te.  S. 


6-4  U 


.  N. 


13  5  DL  N. 

N 

2-1  Mi.lJ. 

21-6  Tb. 

H 

71  Bh 

S. 

82Eu 

s 

20-3  To 

N. 

7-2  Di 

N 

lS-9  To 

H, 

D-3Mi 

S 

!3-3  Bh 

N 

161  Di 

S 

17-6  Te 

7-0  Mi 

S. 

10 


OEq.N. 
14-9  Di.  8. 
20-6  Bh.  S. 
1-5  To.  N. 
40  Mi.  N. 
23-H  Di.  N. 
0-2  Te.  S. 
tO-0  En.  S. 
22-8  Te  N. 
2  7  Bh.  N. 
8.6  Di.  a. 
21-ST8.  K. 
17-6  Di.N. 
20'1  To.  N. 
■  9'D  Bh.  8. 
18-8  To.  S. 
i  2  3  Di.  S. 
17-6  Te.N, 
'  11-2  Di.N. 
IS  2  Bh.  N. 
161  To.  S. 
1  14-8  Te.N. 
20-1  Di.S. 

)   lasTo. s. 

Jl-oBh.  S. 
4-9  DLN. 
121  Te.  N. 

1  10  8  Tb.  ». 

13-8  DL  3. 

2  3-8Bh.N. 
9-4  To.  N. 

22-7  Di.  N. 

i      8'1  Ta.  B. 

4      C-8  To.  K. 

7-fiDL  8. 

10-U  Bh.  3. 
,i     J*  To.  a. 

16-4  Di.  N. 
.0      41To.  X. 

lli-3Rh.  N. 

17  1'2  Di.  S. 
2-8  To.  S. 

18  1.4Tb,N. 
lO-lDi-N. 
22' j  Uh.  B. 


33  6  Mar.     1  - 
parallel  of  Saturn  till 


lapetus  is  North  of  _-    , — 

Feb.  2nd,  whenit  paaaas  the  parallel  and 
alterworda  on  the  south  side. 

A.  U 

60,  Lambeth-road,  S.E.,  Doc.  17th. 


[19JJ2.)— Some  attention  hn  been  drawn  Ulclv 
to  the  question  of  an  obacuiiog  medium  au  ih? 
moon,  and  in  the  letters  on  the  s  object  two  cla^vi 
olphonomenaBeem  to  be  indicated.  An  objcuiiua 
medium  may  be  regular,  occurring  in  some  pirti- 
Dular  part  of  each  lunation,  or  its  appearanc*  n.») 
bo  aa  variable  as  valcanio  truptions  ore  ou  Iti 
earth.  "M.  A.'a "  letter  (19332,  p.  LW)  appi- 
rently  refers  to  the  first  class.  If  there  ii  water  oi 
the  moon,  the  sun's  rars  will  undoubtedly  tiiii 
some  of  it,  perhaps  all  of  it,  in  thn  form  of  T»p,at 
I  remomber  reading  in  same  work  on  the  moon-l 
think  Naamyth  aud  Carpenler—  a  danial  of  lb. 

■■■■itjJy       •■         •-- ■■ 


Tho  obaerratioDs  of  some  coDjnnctions  of  Mimas 
with  tho  following  end  of  the  ring,  which  Mr. 
Common  baa  made  in  November,  leave  it  doubtful 
what  correction  the  ephemeris  ot  the  satellite 
really  requires.  The  statement  nioit,  therefore, 
suflico  that  the  oonjuuetiona  of  Mimas  with  "-- 
ends  of  tha  ring  will " "'      '  "■      "■         ^' 


u  Sibout  tliiee  bovie  Mon 


0  the    terj 


,  ..  was  said,  were  thtr* 

he  vapour  woald  be  continiully 

atoc    from    the  illuminated  ta 

the  dar~k  portion.     If    this    reasoning  be 

«Qiore  should  be  a  mtinifest  diiiorenoe  -~  ~ 

of  outline    between    the    terminatora   oeion  ok 

after  full  moon.    Tho  temperaluros  on  each  sideet 

torminator   after    full    moon   are  nearly  tie 

I,  which  ia  not  the  caae  with  those  on    afk 

aide  of  the  other  terminator.  The  tamporatuie  of  Ifc* 

ground  which  the  aun's  rays  hsd  jiiat  left  ia  (u  tn 

we  know)  above  the  boiling- point  oi  water,  aad 

it  of  the  ground  which  was  about  to  rrceiTslka 

q'»  lara   is,    wo    suppose,    below    its  treeiiia- 

point :  Uierefare,  far  more  vapour  would  cron  Ihi 

terminator  before  full  moon  than  that  alter  fiB> 

roiteat    rush    of    vapour  would  loj 

likely  be  on"abaQt  lbs  third  and  tenth  days  alts 

.1,.  j_n_;..-..,  niigbt  bo  ea[>Cfledtati 

at  remains  the  antccedat 
atura  ot  the  transfer  of  t^iou. 
baziueas  he  has  observed  ijoh 

iperature  of  tho  ffrouod  was  much  b»lw 
the  freeiiog -point  beforu  auuriae,  aud  water  mt 
praaoutthis  la — apart  from  travailing  Tupouts- 
about  what  ahould  be  eipected.  The  ice  wodd 
be  malted  nntU  after,  aay.  two  days  of  M» 
shine,  and  there  would  be  tog.  Later,  wbta  Ik 
temporal  uro  had  riaeo  some  what,  the  fog  would  b 
dinsipated.  Aa  the  value  of  y  is  much  less  oo  lb 
moon  than  on  tho  earth,  waier-vaponr  would  Ht 
tend  to  disperse  itaelf  us  rapidly  aa  it  would  hdc: 
but  abieuco  of  aCmoapbers  would  cause  it  to  K- 

moaphero  is  admitted,  even  though  of  coniida- 
able  tenuity,  the  dispersion  of  vaponr  woald  )» 
ratardod,  so  that,  at  all  evenU  in  the  fog.s«H», 
it  might  be  suuiasd  to  be  at  mat.  The  siai 
rays  do  not  roach  the  iosides  of  deep  eratais  i 
■oou  as  tho  aurrouudiug  dietrict,  ao  the  f»g,  it  aif, 
will  rise  later,  aud,  if  the  crater  is  d>eper  tui 
the  general  level,  it  will  he  cooler,  it  may  M  man 
concosled  by  vapour,  ic,  if  any  exists  thei^  il 
probably  melted  Qrat  by  oonductiaa  oi  heal 
through  Ihe  ground;  this,  of  eouno,  depeodsaa 
the  siis  and  poaition  of  any  particnlftr  crater. 

When  the  aun  had  set,  watei-Taponc  «o«l^ 
ooudeuH  oval  tho  whole  aurlaoe  ol  tlie  mooa  taX 
not  much  more  in  one  place  than  aaothor,  so  tUL 
when  tlie  sun  again  rose,  the  vspoiu  would  aot 
appear  in  one  or  two.  or  several  isolated  apotaot 
patches,  bnC  would  be,  to  all  intanta  aiul  purpais, 
unilormly  distributed,  aithouih  oartaiu  pohiaH 
would  uafurally  ta  covered  by  mtat-nfM' 
loonei  tnd  in  graator  quantity  than  otbaia. 


Die.  8a,  1881. 
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■  Of  tba  oUmt  dull  of  pbfDOmBiia— Til.,  thosa 
caaaad  by  asbklatioui  from  rrateis  or  QeBUroi,  aaJ 
to  wUeta  toma  of  tboM  obier7»d  liy  Sahii'ter  and 
quoted  hj  Hi.  BLrt  (Utter  1B3B6I  may  balonB,  I 
UT»  nothing  to  lay.  Mr.  Birt  hu  iliBpoted  nt  thfua 
foTtbapnHotfp.  132).  Uy  object  in  writuif;u  to 
■how  t£at  *'Ii:  A. 'a"  baziuesi  Kea  otbt  the 
Tliola  moon  if  not  idsDlieul  with  tlia  bright  ob' 
■ranng  not!  of  which  Mt.  BLrt  i peaks,  Hud  oouB 
'^J  likely  not  tuiTe  baen  o»med  in  the  (4uae  way, 
and  to  initaira  whather  the  preKoce  of  watei- 
v^ou  'vould  ntistactijhiy  accouut  for  it. 

AaiBONOUICAI. 
I19533.]~l  WIBU  to  call  the  dttentioa  of  your 
HteODOmiokl  icaden  to  »  group  foTtned  by  the 
€ta(  2  CsmalopBTdi,  and  aeferiLl  imall  atui  neai'  it, 
vhiehh»anatMyet,  [think, beennotlced.  They 
•11  lio  within  a.  tircie  of  about  2.i0  of  am  dia- 
mrter,  Kud  will  form  beautiful  taeta  for  Kood  tele- 


minnte  atan,  whidi  I  ahould  cstiuate  at  ftom 
to  16  maga.,  I  huvi  Diuiibeied  aocordiag  to  their 
4iineiilt7,  1  bong  the  oaaitaL    A  ia  :i  Caiuel.  wiUi 


ita  Oiiiiei,  B  Webb" 


ita  ftrfjii'.,  B  Wabb''B  small  pair  followJQK  2  Cam. 
C  uid  D  the  CDmiMraliiely  larae  and  wide  pair  ta 
the  north.  C  and  D  are  mm-K  larRer  and  more 
diitiuct  at  night  tliao  the  pair  B.  Y«t  in  twilight  1 
haT«  noticed  that  e>v,:q  ihu  email  atar  of  the  pair  B 
iidiatinctlvviaibli,  ,...i,(-  twenty  miQUlei  before  C 
and  D.  The  uroup.  ^i  ,hawn,  I  lee  with  ray  SJ 
CalTeraod    lUO  av. ,.;..  -.     C,  ii  «rv  liiflieult.  Biirt 


I  daie  aay  Mr.  oi, 
stars,  which  I  occa- 


'Bly  I 
lucied  I  ({Umpaed  :  ^> 


•tara,  which  I  occa-,.  ,.  illy  fiuoied  I  Rlimpaed  ;  »ne 
I  mupflrtrd  where  1    Ij  lv."  placed  a  crosa  followiug 
B.    I  ahall  bsTery  i^i.,.l  to  hear  wh'it  others  cau  do 
with  thi*  Rtoop,  ataCiue  iiiiertiiro  aiid  power. 
Dec.  Hih.  B.  M. 


a  thopoiutfro: 


i  AKD  POSITION  OF  FLA.T,  Ac. 

[19.i34.]-r  AM  sha  thit  Mr.  Cilver  {lOlBS, 
p.  3iT)hna  written  -r.  .1-ciaivBly  on  the  fallaoioa 
Hut  have  appearwi  li.l.  h-  on  tbia  anbjVct.  Where- 
«v«r  the  lilt  ii  the  iiiirruV  cauit  be  miiiara  with  Uie 
line  which  joiui  thif  optical  cenlrea  of  the  dat  and 
mirror,  boLh  Tertioitlly  and  horizr)utally.  Such 
beintt  the  caae,  how  is  it  poaiiblo  Ihnt  there  can  bo 
any  correct  poaitiOD  tor  tha  Hat  but  in  the  cautro 
of  the  large  tuba. 

ETen_  if  the  ecoentricUy  of  the  flat,  alluded  to 
aoma  time  sLnco,  neceiiitatad  a  oorreipoudiDg 
ehan^  in  the  poailiuu  ol  the  axis  of  the  cone  of 
nya  m  the  QU,  thia  would  be  dons  byadjualiag 
th«  miimr  to  it  without  alteiiog  the  noaitioa  of  tho 
dat  itaelf . 

Sut  th«  eccentHoify  doaa  not  naad  anv  aach 
adjmtment,  becnoai-  tin 

which  all  adjnatrai'riT. : 

Then,  again,  ai  t. .  ■.[,■:■  sliapo  of  tho  flat:  the  offieo 
of  tho  flit  u  flimpli  •...  ri.dvB  the  cone  of  raya  and 
reflect  it  throuj;h  th<^  it  <:  tube,  and  it  ia  manifeat 
that  if  it  Jorg  thji,  hiiI,  n  margin  to  apara  all 
Toiind.  it  ia  optif.ilK-  »  imttor  of  aopreme  iu- 
difference  what  the  -ti  .pK  ut  it  ij.     It  raiy  for  this 

Eirpnw  be  D*al,  cir(alu.r.  f  ijunre,  obloog,  triangu- 
r,  or  anything  tlie.    But  there  arc  other  con- 
aideia'.iona  which  rendpr  the  ellinwi  the  best  ahape. 

1.  The  section  of  tho  coue  at  tbe  tlat  it  an 
ellijne;  therctora  tha  shapo  lauit  ha  tfas  hetl  to 
rsceiTe  and  reflect  iL 

2.  It  is  highly  iraporUnt  that  while  reflecting 
the  cone  it  should  oliaeurs  aa  little  n>  poiaible  the 
light  falling  ou  the  mirror.  An  ellipae  obacurea 
Itsi  than  any  other  ligure,  tbe  mount  beins  juat 
circular  round  it. 

a.  The  ahape,  ai  an  ellipae,  ia  used  aa  a  maana 
of  adjoatainit    When  aeen  from  the  eyepiece  at 


an  ellipae  would  do.  The  ellipae,  therefore,  ii.  .  . 
only  proper  ahape  for  the  >tat. 

1  thiulc  "Uimaa"  wiU  lae  (ISIDI,  p.  327), 
thnt  aa  tbere  ia  no  meoD*  of  knowing  whether  tbe 
eye-tube  axia  make!  exactly  00°  witb  tha  aiia  of 
large  tube,  and  the  flat  4b'  wiQ>  both,  it  cannot  be 
nccGiuary  that  they  ahould  be  preiiitely  at  those 
augl*a.  They  will  be  nearly  so — perhopa  the 
nearer  the  better.  All  that  ia  really  neoaaaary  ia 
that  the  axil  of  the  none  of  rayi  ahanld  be  abao- 
lutely  eenlial  is  th*  flat,  and  ham  tha  Oat  abao- 
lutel]'  coincide  with  tha  aaia  of  tka  tTe-tabe. 

It  u  very  intaMliag  Ub  nriag^bdia'a  ttviuon. 
Ishuuld  hke  to  know  what  time  in  tha  avtiiingit 
was  Tiaible,  and  whether  it  waa  innaibla  eariier.  I 
have  seTerai  times,  as  I  think,  glimpied  it ;  but  tbe 
air  hal  not  been  quite  good  enough  to  hold  it.  1 
nee  Ball's  divitioo  and  six  moooa  clearly  with  SO, 
mirror  121in.  CalTcr. 

Fording  bridge.  T.  Weatlake. 

DODBLB  OBJECT-OLASSZfl  AND 
FirNIO0I.&B    FOLTOOM. 

[10536.]— Wirn  regard  to  tha  'UiTerenoe  between 
the  form  of  lenaea  proposed  by  "  Orderio  Vital " 
and  myself,  I  can  only  aay  at  present  that  it  has 
most  likely  arisen  from  a  diftorBace  in  the  purposf 
to  which  the  pair  of  lenaea  ia  supposed  to  be 
applied.  Thus,  if  1  understand  "  Query  "  riehtly, 
he  wants  a  pair  t(i  be  used  oa  a  telcacope,  whereas 
I  rather  auapecl  that  Coddingtos  based  his  calcula. 
ttona  on  the  auppoaition  that  his  Isnaei  were  to  bt. 
used  for  microscopical  purposes,  and  this  will 
make  ali  the  diFForeuco.     I  have  not  got  hii  book. 

Uoreover,  when  one  aajs  that  Ibis  or  that  fori 
of  lenses  ia  tho  boat,  it  is,  in  reality,  a  matter  of 
taste  rather  Ibau  o(  mathematical  calculation,,  far 
it  coQitanlly  hippons  that  the  conditions  wbioh 
will  beat  remedy  one  defei^t  are  not  thoaa  which 
will  remedy  auotbor,  ao  that  we  must  cboi 
between  tho  two. 

I  would  certainty  recommend  "  (Juery"  to  wi 
awhile  before  he  goes  to  any  expense  in  t 
matter.  If  he  grinds  hia  own  glaeaea.  it  will  be 
another  thing  ;  he  may  be  gaiuiug  skill  by  practice. 
But  I  hare  not  much  confiJeuce  that  tbe  plan 
which  I  proposed  will  be  any  great  success,  for 
tha  reason  which  I  hare  eiren  before— namely,  that 
the  magnifying  power  of  such  au  fuatrumcut  Bill 
be  amaU.  I  am  engaged  in  an  experiment  myself, 
and   if   it  is  succeaalul    I   will  make  the   result 

Most  etraage  atatementa  occaBiODally  creep  into 
our"  calamus:  amnog  them  is  one  whi^  ap~ 
cared  tba  other  day  to  the  effect  that,  so  some- 
ndy  stated,  an  equation  whose  roots  are  the 
ifferent  valaus  which  an  expreaaiou  of  tbe 
irm  ii'  +  >■'  ~  2  <■  li  cos.  i-  cao  hare,  may  hare  a 
sgatiTB  root '.  W.  O.  P. 

CLEOMBDBS. 
[iy.i3n  ]— Is  latter  mJSG.  p.  229,  Mr.  Birt  giTsa 
very  iiitarestiiig  account  of  tho  fins  wailed  plain, 
Cleomedes,  with  reference  to  an  obscuring  medium. 
Tn  May,  ISbl,  a  series  of  obaervaliona  of  thia 
ibject  was  b^^un  here,  iu  order  to  ascertain  ita 
present  coudilion,  a  period  of  nearly  teu  yeara 
"  iving  olaiiied  since  tho  loat  obaervations,  recorded 
.._  "  Selection*  from  the  I'orttolios  of  the  Editor  of 
the  Lunar  Map  and  Catalogue,"  second  issUGj 
were  made.  The  results  derived  from  thaso  obser- 
i-ationa  aro  so  peeuiiur  and  intereacing,  that  I  am 
induced  to  give  them  very  fully,  in  respect  of 
certain  seleoted  objects.  Theaa  are  (l)thacraten 
'  and  1  G  ■  ^>  m  the  crater  1  G  ^  ^'''  (3)  the 
ution  of  the  light  and  shads.    It  will  be 

onveuient  to  first  give  the  obsarrationa,  and 

then  proceed  to  state  what  these  appear  to  show  : 
u...  i;_[^  n  ehort  description  of  Fig.  1  may  make 
to  follow  the  aubiequant  ouervationa  and 
remarks. 
Fig.  I  giTea  tha  distribution  of  light  andsliade 
1  the  floor  of  ClDomodea.  It  ia  not  intended  io 
be  rigidly  accurate,  but  merely  to  gire  a  general 
idea    ol     tho    principal    fratures    under    a    high 

u.    Those  are  (I),  a  bright,  nromineut 

aurtoco,  having  much  resemblance  Ui  a  fork,  com- 
icd  of  tho  streak  1  (1  •"■  ^''  tho  bright  region 
ith  of  I  G  '  ■■'  and  a  bright  arm,  y  ;  (2)  a  bright, 
brood  streak,  whith  extends  from  I  G  '  '  to 
G  I"  -■''•  ai  part  of  tho  line  of  eruption,  and  from 
O  '^  "''  to  the  Bouth  wall,  diridod,  for  greater 
suvmieiico,  into  thrw  parte,  '.,  ,,  and  i':  (3;  a 
brighl,  prominunt  ttreak,  • . 

The  following  obstrvationa  are  anaogcd  ia  order 
according  to  the  moos's  age,  the  auDibera  iudoaed  , 
iu  [     ]  ahowUieir  order  according  to  date.  I 

(1)  (,1J  Age  a-j  daya,  IStJl,  May  3rd,  Hia.  \ 
Oalver,  p.  110 — 1  Q  '  '  plainiy  viiible  as  a  crater, 
iliTided  mto  two  by  a  low  ridge,  the  wall  on  tbe 
north  being  loftier,  atrei^a  c  and  if  yisibla,  but  not 
fery  bright.    (Soel^g.  2J. 


(31  [7]  Age6'3dayB,K-pt.23th,2-7Sin.aehrom., 
p.  To— SOeaka  t,  r,  i/,  and  r,  were  bright  and  well 
deOned,  whilst  1  Q  "  '^^  was  Ttiy  faint  and  hardly 
visble.  1  G  ^  ^  and  1  Q  "'  dillicult  to  make  out. 
Parhaps  a  little  of  the  ridge  h  (Fig-  3),  is  shown  in  . 
tho  drawing  of  thaldate.  1  G  ^  "^  appeared  as  » 
crater,  the  N.  and  S.  cuds  being  blighter,  ao  as  ta 
appear  aa  two  bright  apota. 

fl)  [2]  Age  G  6  days.  May  ith,  &1  Calwr,  p. 
110—1  Qi^andl  Q  "*  appeared  aa  in  Fig.  2.  In 
place  of  Qmitbniaen's  nine  laienget,  thne  wo*  a 
bright  paloh,  which  may  be  considered  aa  part  ol 
streak  t.  t  G  ^  ^^  as  a  crater,  tha  two  ends  bsfoE 
viaible  aa  bright  apota.  Streaki  li,  <-. ;/,  visible,  in 
general  funt,  thansh  in  some  porta  bright. 

(J)  [8]  Age  e-7  daya.  October  25th,  2'7Bln. 
acbr.  p.  75^$treaka  k  r,  il,  e,  were  all  bright,  muck 
brighter  than  I  G  "  ^^>  I;  r,  and  il,  ware  blighter 
thanr.  I  G^^  appeared  aa  tira  bright  apota, 
the  northern  being  the  brisbtest. 

('i)  [31  Age  7-7  daya.  October  3(Hh,  6;  Calrer, 
p.  1 1 0— Gf  streak  l>,  there  was  only  a  small  trian- 
gular patch  S.  of  1  O  ''  "'  visible,  r  was  narrow 
and  only  juat  viaible:  d  vary  faint.  Streak  r  wo* 
also  faint,  not  well  datlned,  and  not  of  uniform 
brightneis.  1  G  "  wal  vary  ouiioni;  it  looked 
likealongTidgeaoaaot  1  G"^,  easting  a  con- 
siderable shadow,  while  the  ground  a  littbeait  was 
brighter.  1  Q  ^  ^  appeared  as  two  bright  spots, 
1  G  "  ^  OB  one  bright  spot.    The  dark  portiotis  of 

tho  floor,  1  G  "  ^V  Q  '^  *'■''  II"!  I  O  '^  ^'''  were 
aeon  on  this  night. 

!fi)  [Ii]  Aecaadays,  July^,2■T.)in.aehr.,p.l02.    , 
Streak  1  G  ''       was  not  very  plain,  bnt  /;  r  and  li 
were  bright,  and  <'  waa  very  bngbt.    Tko  eaatarm 
of  the  f^rk  ('/)  appeared  as  in  (7)  i'O'l. 

(.')  [»]  Age  ll-o  days,  May  9,  6]  Calvor,  p. 
150-i  Q  "  *  waa  reri/  bright,  aiidmcrgod  gradually 
into  the  S.W.  wall  of  1  G  *  *.  ihe  ring  of  wbioh 
latter  was  ooeasionoUy  viaible  all  round,  the  higher 

Enrtien  a!  the  wall  on  the  north  hiing  visible  aa  a 
righterspot.  The  fork  was  viaibln  iu  ita  entirety, 
bright,  plain  and  well  defined,  iitreuk  /•  was  bright, 
broad  and  well  defined,  but  c  H  and  r  wen  not 
noticed.  Streaks  n  and  /  ware  faiut.  1  G  3  25 
appeared  as  two  bright  nearly  rouud  maisea,  appar- 
ently jua'= '— 


BOUtb   of 


1  G  "  ■■  and  I  G  " 


Lge  M'Gdaya,  May  13,  6}  Calver,!!!! 
(7),  'Uit,\  except  that  1  Q  ^  "  and 
1  a  '^ ""  wet*  amaller  and  not  ao  bright,  and 
1  Q  "  and  1  Q  '  were  more  smudged,  so  aa  to 
be  very  difficult  to  make  out.  1  G  ''-'  ^  was  aoia 
aa  a  bngbt  oval  spot,  only  a  very  slight  trace  of  it* 
double  form  being  viaible. 

(10)  [10]  Age  llil  daya,  N'ov.  7,  '>\  Calver,  150 
— A  very  intereating  obaarvation  of  I  G  "  and 
1  Q '  vaa  obtained,  revealing  some  featurea 
which  do  not  rcem  to  have  been  noticed  before. 
(See  Fig-  3.)  Both  craters  were  beautifully  sharp 
and  diatinot.  1  G  '  appeared  to  bo  divided  into 
two  by  a  low  ridge  :  on  the  north  the  two  aidea  of 
the  wall  gradually  oonverged  and  were  lost  in  the 
high  ground  on  the  north  ut  Cleomcdes,  thuBfo^n- 
'--aBOrtof  pass.  A  low  ridge  {Ji)  was  viaible 
ning  atuthwarda  from  1  G  '  till  it  was  nearly 
opposite  1  G  "  ^^,  and  exactly  in  the  placa  of  the 
of  the  fork.  The  S.W.  wall  o[  1  G  '  * 
waa  loftier  than  that  of  1  G  '  ,  casliug  a  shadow 
tha  wall  of  tho  latter.  I  G  '  '  was  cntimaUd 
as  being  very  nearly  twite  the  length  oi  I  O  "  ^. 
SohrSter's  obaervatioBS  of  IQ*    and  IG'   furnish 


»  of  til 


iring 


edium,"  which  thu  ubuvo  l' 
ipport.  In  (J*))  tbe  H.W.  wall  of  1  G  "  ^  cast  a 
luaiderablii  shadow,  whilst  (he  priiuiid  on  the  east 
at  brighter  and  appeared  Icv^l.  This  sucma  to 
TOur  the  idea  that  the   rest  of  the  crater  1  G  "  * 

hich  caused  tha    light,  even  ni'pL'Hrance  on  the 
lat.       TbIa     is      important,      as     Schniter,     on 

ladow  and  level  grouii.l  arouaJ^"  aiLil  'ni  March 
31 ,  17H!>,  "  a  long  hill  witli  shadow,  with  |iosail>ly 
a  little  nneveimeea  to  tbe  eaat  <.f  it."  (Sie  letter 
lySSti,  p.  229.)  The  sharp  and  distinct  aj.p.arBnc« 
of  the  craters  on  Nov.  7,  would  Mem  to  Indicate  a 
condition  uuuauolly  free  from  any  concealLDg 
medium.  The  obi^ation  (.i)  is  almost  precisely 
the  same  aa  Sohriitera  of  Jan.  2i),  1789.  OahoiA. 
OQcaainni  tltew  ■«»»». 'tsSi -wv"*!.  *ii.-sJ»w  ,»"' ''"'^ 
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gionndon  file  eatt,  cxoept  thkt  tba  bright  lerel 
■nifmoa  (d  Oct.  10,  IB81,  did  not  quits  nuh  op  to 
tha  hill ;  OD  Ifcii  Utta  oouiion  1  Q  *  ^  wu  Tiiibte 
u  h  vbita  spot,  isthu  inwlira  thftn  uokI,  u  il 
tb»t,  too,  ma  putimUf  obaoorad. 
niacbannimdBrKonflbT  tba  enter 


TUT  cuiionl  tnd  IntcTMtliiB.  At  flnt  fliible  h 
ptabi  and  aan  oimtar,  It  Mwcnes  l«a  and  la 
cmIIt  dlMCtnad  u  foch,  u  thB ' 
bnt  )h«   nmth   and 


bnt  tlM  nmth  and  lonth  axtrMBitiai  baoomc  i 
htighttc,  and  ttie  aait  and  watt  wall  unch  f  alnt«r. , 
Ac  Uw  Innar  d^  facrtam,  It  waan  aa  tiro 
bright  Mond  mto,  Jaat  la  oontaot,  thoi  focmintt 
two  of  tt«  onnona  tow  of  bilght  ipota  delinaat* d 
l^  lb.  Bfart  on  April  9,  1869  (tae  •'  Salaotlona," 
&0.,  itoond  iNua,  Fig.  27).  Towaidi  aunaet,  it 
loMa  it*  double  toim  and  appears  aa  an  aval  apot, 
whlob  aooD  takaa  the  appeataiica  again  at  a  fine 
law  uuf  enitar. 

ne  *tr»aka  »,  e,  d,  and  c,  Tailed  T«iy  grnOj  in 
briglitnaaB,  not  meraly  altogether,  bnt  mm  inter  or ; 


'*:r/c.3 


and  tUa  variation  waa  enllNl;  nuoonnectad  with 
tbsmoon'a  age,  aa  will  be  aecn  fiom  the  aboie 
obMmtiona,  noi  are  they  at  all  oonneoled  with 
the  Older  of  data  otthcie  obaerratiana.  Tber  «an. 
thelefoie,  onl^  ba  due  to  two  canaea — either  b;  the 
dilfaKnea  ot  uiitnimeota,  definition,  £o.,  oi  b^  in 
actual  chaD^e  in  the  hnghtnen  of  the  diffenat 
pottiona  of  the  floor.  ThaTariationa  In  brlghbrne 
HMt  faowarer,  mnch  too  grrat  to  be  aaeilbad  to  tba 
firat,  M  that  there  Mema  hare  to  ba  Tery  itrong 
eridenoBof  an  »cliial  rkaiigr,  probably  oannd  by 
obaoniing  *apoun.  The  eiacllent  lerieB  of  ilrmw- 
inga  br  Hr.  Biit,  r«pii>dueed  in  "  Selfctiom."  &c., 
■econdiaane,  aba  seenito  abow  (treat  ohanitu  In  the 
dlatribatlon  of  the  light  and  duk  markinoa. 

01  all  the  ruU-moon  fulnia  on  the  floor  of 
Cleomadea,  the  itreak  1  G^^  aeema  to  be  the  m 
permanent  and  unohanged  in  poaitioD,  brightoi-, 
and  form,  and  it  leeBii  eaptoiall^  adaptad  tea  (he 
poipoaa  of  a  atandard  of  compaiuon  bj  which  the 
other  objaota  may  be  ratad. 

A.  Stanler  WlUlajna. 

Brighton,  Dec  Gth. 


of  Fodium  by  niMna  of  ilowpipa  Bame.  Taki 
largaoork,  about  liiu.  diametar,  and  l{in.  loog. 
out  the  o«nb«l  part  on t.ltaTiBB  a  hollow  cylinder, 
theaidee  being  about  ^  or  S-lGiu.  thick.  Cut  ■ 
piaoa  o(  oobalt  glaaa  auna  liie.  and  cementine  it 
oaretully  round  Uiaedgra,  fallen  it  on  one  end  of 
"--  ejliuder.    Whan  dij,  with  a  ahaip  knife  pan 


Ea&  irp*  tioult  to  a  wafehowar  ■  claaa. 
»*»t<Atbowm-etioaoliteoa^te.    Wlen 


ing,  all  that  i>  naaded  la  to  flz  the  opan  end  In  the 


glaaaaa,  and  view  the  flime.  Thia  pieoe  of  appar- 
atua  take*  np  rary  littie  room  in  the  blowpipe 
'-ie,  whereas  the  clamp  i*  cumberaonia. 

Konaus. 

THE  OOKSIHATION  OASBIAOB. 

{19538.1— TuE  aketch  sent  ia  a  drawinfc  of  a 
kohine  Uiat  will  take  iti  place  in  the  market  aoon. 


«  power  uplM  to 
d  Djitintiyinito 
ally;  Ibe  •teetfig- 

nhed  to  tha  diinnB-nfadaa,  ■! 
to  apply  addiHonal  foiealoae 
I  the  ezbn  iMiafawo*  haa  ta  h 


ing-wheel,  which  oompeu  the  m 
a  given  path.    A  portion  of  the  p 
the  bee  wheel  li  then  azpaodad  D, 
more  the  ataering- wheel  lateiallr; 

wheel   teriata   thla  aBort;  •" "■ 

throngh  the  barel  wheel  tc 
theraEj  eoablat  it  to  appi 

otter  wheel,  iriiere  the  ei 

omcoma,uid  until  it  ia  overoome.  Heneaitrt 
be  aean  that  fiia  whaala  act  and  leaet  vpoa  Md 
other  ao  aa  to  ihaie  the  dzinng  power  betweta 
them  equally.  It  will  alao  ba  dear  that  both  wbtab 
drive  when  taming  a  ooner.  aa  at  all  other  tiBM, 
and  net  the oataide only,  whinh  "Sonlight"  laon 
to  think  the  beat  arrangement.  I  etmiider  tkat 
the  action  of  good  balanea-gear,  enabling  tiA 
lAeela  to  drive  on  a  osrre,  la  nipeiior  to  iMt( 


It  may  be  urged  that  the  cAott  expended  ia 


laterally, 
I ;  bot  the 
proportion  to  the  diifeieoea 


a  loaaof  power.    No  donbt  it  doe*  ;  botneloeih 
but  aaull, 


The  tnfling  weight  n 


I  aend  it  thinking  that  it  will  intereat  a  large  por- 
tion of  yoni  readen.  A>  will  be  aeeo,  it  ii  a  car- 
riage anpportcd  by  two  bicyolea,  which  can  be 
at^chad  or  detached  in  Stc  miautei. 

Z.  Hope. 


IBICTCI.B6. 

ri0530.]-I  PESCEiVR  thiit  "SanliRhf; 


(lette 


intny  bim  thereon. 
iu  eon  trad  is. 


19.WG,  page  3:10)  and  tbti 
the  double  drirer  qiieiiti  u 
"No.  170"  certainly  di 
A  ^^  donbl«- driver  *'  machine  i«  aimply 
the  power  ia  applied  to  tioth  whwln,  i 
linction  to  the  "  tin  ale- driver,"  ia  which  it  ia 
applied  to  one  only.  Surely  this  definition  fa  good 
and  auffiiiient.  N'ow,  I  maiutaiu  IhHt  the  "  Satvo  " 
fulfils  tbii  condition  under  all  circurnatiDcco,  and 
CODiider  that  the  cTrporimeiits  1  mentioned  leit 
weak  abundantlj  prove  thii.  I  will  add  that  thii, 
and  other  macbioea  on  the  lame  priacipic,  divide 
the  power  equally  betweeo  the  t«n  wheels,  the 
driving-pinion  namg  the  teeth  of  eseli  of  ths 
bevel -wheel!  with  vhicli  i>  ia  in  sear,  aa  a 
fnlerum  from  which  to  drive  the  other  wheel. 
When,  therFfore.  the  regiitance  \n  each  wheel 
ia  equal,  as  well  a>  the  power  anplied  to  it, 
the  motion  of  the  machine  is  etraighttomid. 
irreapectivB  of  the  action  of  the  ateeriiiK-vheel. 
When,  however,  the  reaiilance  ia  unequal  [the 
power  alwui  remaining  equal),  the  tendency  ol 
the  machine  ia  to  travel  in  aenrvaof  aiadioa  pro- 
portioaicd  to  the  IneqnaUty  oltheiwftaiiDra'.thia 


quired  for  ateericg  porpoaea  ai^eaia  to  me  to  VKf 
firm  tfaia  view. 

I  think  that  "  Sualight"  ahoold  now  Aow  tl* 
error*,  if  anr.  in  my  eiperimenta,  or  in  the  conda> 
■iona  I  hiie  drawn  from  tham,  and  not  eontlBt 
himaelt  with  a  aimple  contndietiDn  of  my  Btala> 

With  regard  to  the  bimke  oueitian,  it  ibonld  not 
be  overlonked  that  the  tcndenoy  to  lift  the  ateea^ 

iiig-wheel    always  eiiato,   although    it    may    net 
alwayi  bfl'uffioient  tt '-■**  "      '-  "■-  " 


In  the  front- 

,^ .._  the  tendency  is  jnat  the  revt 

lis :  that  ia.  to  preaa  it  doim  inataad  of  to 

I  have  been  much  inteieeted  in  the  diacnar 
I  aiie  of  driven,  and  am  diapoaed  to 

Sunlight'i  "  views  are  nearly ' 


I.  wheel,  Bpeeded  a 


:ethat  c 


ik  that 

and  that  a 

,   'red,  will  be  the  beat 

tbereabo'jtfl.    ^y  om 


ppeeded  down  to  JOin.  for  lev 
iin.  for  hills,  I  ahonld  prefer  mora  powB 
speed  tor  billa.  and  intend  to  trv  wnac 
Tect  this  if  posaibla.  No.  '170. 


[19M0.]-I  :iA\-B  noticed  that  anme  of  jam 
cDireapondenta  are  not  very  well  up  in  tha  n>* 
of  the  graver.  It  is  very  difficult  tn  tan 
with  a  graver  hard  metal,  eapaeiallj  wbca  it 
i*  amall.  1  therefore  aend  yon  a  few  !■• 
atruetioni,  with  dnwing%  whlA  will,  1  tUd^ 
enable  any  amateur  to  [rfvot  uy  wkael  fa  a*f 
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er  hard  or  soft,  after  he  has  had 
oe.  Fig.  1  represents  a  female  (J) 
sentres  comhined,  which  is  the  prin- 

is  the  plug  for  pushiag  up  driU  K, 
ked   by  rose  D,  which  works  on  a 

we  will  take  the  third  wheel  of  a 
1,  which  is  next  the  centre  or  hour 
»p  pivot  is  broken,  and  you  wish  to 

another  pivot.  Fit  your  rose  or 
e  pinion,  and  fix  in  turns,  as  shown 
ot  of  the  pinion  will  come  into  the 


Leavinfr  out  of  consideration  the  various 
**  chucks  "  in  whidi  this  purpose  Is  accomplished 
by  applying  motion  to  the  workf  I  know  of  i>nly 
one  machine  which  effects  the  purpose  by  applying 
the  motion  to  the  tool,  and  that  is  HoltzapffePs 
epioycloidal  cutting  frame.  I  have  endeavoured 
in  Fig.  2  to  f^ve  a  dceteh  of  the  principle  on  which 
this  frame  is  made,  leaving  out  most  of  the  details. 
A  square  shank  of  the  ordinary  size  and  shape  fits 
into  the  tool-box  of  the  slide-rest,  and  at  its 
extremity  at  right  angles  to  it  revolves  a  circular 


—      H 


^ 


•w  put  the  drill  K  (which  is  a  short 
ill  broach,  which  must  be  sharpened 

end  like  a  cold  chiiel,  and  the 
;e  a  wood  chisel)  into  the  back  of 
farf/r  end  being  shaped  for  cutting 
11  end  will  come  under  plug  C  ;  now 

D.  which  will  drive  plug  0,  which 
11  K,  which  will  begin  to  enter  the 

is  being  turned  bv  the  drill-bow — 
the  hole  should  be  about  l-16in.  deep. 
ienti(>n  that  the  point  A  should  be 
tre  J.    Now  make  your  plug  take 

and  file  it  slightly  taper  until  it 
bottom  of  the  hole.     To  make  it 

mast  shorten  it  until  it  goes  about 
make  sure  there  is  no  burr.  Now 
in.,  place  the  wheel  on  the  shake,  and 
tree  smart  taps  with  a  small  hanmier 
r  home ;  now  place  it  in  the  turns 
3  plug  resting  on  H  (Fig.  1^,  and  file 
wanted  ;  polish  and  round  off  with 

A  Fellow  Workman. 


Slate  whose'centre  is  A.  There  is  a  movable  arm 
I  B  turning  rotund  a  fixed  point  O  on  this  plate, 
so  that  B  can  be  placed  at  any  required  distance 
from  A,  and  then  be  securely  clamped.  B  C  is  a 
"  cutting- frame  "  of  the  usual  kind,  by  means  of 
which  a  tool  G  can  be  placed  at  any  distance  from 
B,  and  can  revolve  r<'und  B.  Hence,  it  is  evident 
that  A  Band  BC  in  Fig.  2  are  identical  with  A  B 


Fio.  2. 


FOBM    OF    TBOOHOIDAZi 

OXJTTBB. 

BOBABLY  eyery  amateur  turner  is 
the  ordinary  eccentric-cutter,  by 
of  various  sizes  can  be  traced  upon 
id  very  many  will  also  know  some- 
Uiptic-cutter,  by  which  in  the  same 
f  various  dimensions  and  in  various 
be  traced  upon  fixed  work ;  my  pre- 
to  describe  an  instrument  by  wtiiph 
)  all  the  various  curves  known  as 
curves.  To  explain  what  is  meant 
nre  may  point  out  that  if  (Fig.  1)  a 
nted  to  a  bar  B  C,  so  that  whue  A  B 


fr i    C.    I    , 


id  A  as  centre,  B  C  can  also  revolve 
mtre.  then  a  curve  will  be  described 
>,  and  the  nature  and  appearance  of 
.  be  wonderfully  varied  according  as 
elative  speeds  and  lengths  of  A  B  and 
rding  as  we  make  B  C  revolve  in  the 
«ite  direction  to  AB.  Every  such 
)rised  under  the  name  •*  trochoid," 
t  is  to  devise  an  instrument  capable 
such  curvet. 


and  B  C  in  Fig.  1.  The  plate  A  has  a  pulley  behind 
it,  BO  that  by  overhead-action  we  may  give  rotaUon 
to  the  arm  A  B :  all  we  have  now  to  contrive  is  to 
give  an  independent  speed  of  rotation  to  B  C  m  either 
direction.  This  is  done  by  fixing  a  toothed  wheel 
on  the  boss  of  the  cutting-frame  B  C,  and  th«i,  by 
means  of  a  train  of  intermediate  and  idle  wheels, 
we  connect  this  toothed-wheel  with  a  fixed 
toothed- wheel  outside  the  machine,  this  fixed 
wheel  being,  as  a  matter  of  fact,  attached  centrally 
to  the  square  shank.    It  is  then  clear  that  as  the 

Slate  revolves,  the  wheel  which  geiars  into  the 
xed  wheel  will  be  compelled  to  revolve,  and  this 
motion  of  revolution  will  be  carried  by  the  tram  of 
wheels  to  the  tool.  The  usual  device  of  **  chaoge- 
wheels  "  and  of  removable  idle  wheel  will,  as  m 
screw-cutting,  enable  us  to  impart  any  speed  of 
revolution  in  either  direction. 

If  my  explanation  has  been  dear,  it  will  bo  seen 
that  HoltzapffePs  instrument  entirely  fulfil*  the 
purpose  of  cutting  any  variety  of  trochoid,  and  is 
capable  of  the  most  perfect  and  beautiful  work ;  it 
has,  however,  one  serious  drawback,  which  I  wiwi 
to  point  out,  and  which  I  propose  to  remedy.  It 
will  be  seen  that  as  B  is  moved  from  one  p<Mf1j<>n 
to  another,  it  tntoes  the  arc  of  a  <^^e,  and  that 


consequently  the  distances  of  B  from  A  will  form  a 
scale  of  chords,  which  are,  as  we  know,  not  pro- 
portional to  the  angles  they  subtend.  Hence,  if 
we  have  graduations  to  show  the  distances  of  B 
from  A,  these  ^dnations  will  be  in  a  gradually - 
diminishing  senes,  and  consequently  we  cannot 
employ  any  form  of  micrometer-screw  or  vernier 
to  sub-divide  these  graduations. 

This  is  in  itself  a  drawback  which  it  would  be 
well  to  remedy ;  but  there  is  a  more  serious  objec- 
tion still.  It  will  constantly  be  the  case  that  we 
shall  wish  to  perform  our  pattern  by  cutting  a 
certain  curve,  tJien  cutting  tne  same  curve  a  little 
smaller,  then  a  little  smaller  again,  and  so  on.  To 
do  this  it  will  be  necessary,  after  describing  the- 
first  curve,  to  move  B  somewhat  nearer  to  A ;  but 
im  doing  so  we  have  to  revolve  the  arm  BO,  wbidi 
will  by  the  train  of  wheels  cause  the  tool-box  BG 
to  revolve  slightly.  The  effect  of  this  will  be  that 
when  we  are  ready  to  cut  our  curve  with  smaller 
dimensions  our  tool-point  has  been  moved,  and 
will  not  start  in  the  same  relative  position  aa 
before.  For  instance,  if  our  original  curve  is  star- 
shaped  with  one  point  vertical,  the  reduced  editioiv 


of  this  would  have  the  corresponding  point  thrown 
slightly  out  of  the  vertical,  which  would  ruin  thfr 
pattern.  CJonsequently,  in  Holtzapffel's  madune, 
a  special  contr^ance  has  to  be  introdwed,  by 
which,  at  the  expenditure  of  some  considerable 
trouble  and  care,  we  can  bring  the  tool-oomt  back 
again  to  the  proper  starting  position,  and  it  is  this 
neoessi^  for  "  correcting  obliquity  whi<ai  is  the 
great  drawback  to  the  instrument,  and  which  I 
propose  to  remedy.  ^^  ^        ., 

I  may  perhaps  be  allowed  to  say  that  my  ideae 
on  this  subject  were  fully  developed  ^Jore  I  knew 
of  the  existence  of  any  instrument  of  this  kmd— m 
fact,  it  was  not  till  Mr.  Bailey's  book  on  the  sub- 
ject fell  into  my  hands  a  year  ago  that  I  found  out 
that  I  had  been  anticipated  in  the  plan  which  I 
had  projected  of  making  a  trochoidal  cutter.  In 
carrying  out  this  plan,  with  the  help  of  De  Mor- 
gau's  articles  in  the  Tennij  Ct/clopcedta.  I  was 
naturally  led  to  follow  very  much  in  the  same 
stops  as  Messrs.  Holtzapffel,  but  finding  the 
drawbacks  alludwi  to  above,  I  hammered 
away  at  it  till  I  found  a  remedy.  It  ap- 
peared  evident  that  the  only  chance  was  to 
makeB  always  move  along  one  of  the  diameters 
passing  through  A,  and  Fig.  3  wiU  bhow  how  I 
eventually  accomplished  this.  A  rectangular  steel 
frame,  BSCD,  is  rigidly  attached  to  a  steel 
spindle  passing  through  a  square  shank,  as  in  tne 
eccentric  cutter.  The  top  bar,  B  8,  oaixies  a  U»m. 
B,  which  can  be  clamped  at  any  part  of  BS, 
through  this  boss,  and  through  a  slot  m  the  bar 
BS,  a  spindle  passes,  carrying  at  one  «ia  the 
cutting-frame,  F,  and  at  the  other  end  the  bevel- 
wheel,  G ;  a  square  bar  revolving  freely  on  steel 
pointo  which  enter  ite  two  ends,  carries  two  bevel- 
wheels,  H  and  K ;  HcanbeslidalongBoasalw^s 
to  gear  .with  G,  and  is  then  firmly  clamped  on 
the  bar;  K  gears  with  another  bevel- wheel,  Ij, 
mounted  on  a  spindle,  which  carries  at  ite  ottier 
extremity  a  toothed  wheel,  M ;  this  toothed  wheel 
is  connected  in  the  usual  way  with  the  fixed  wheel, 
X,  by  a  train  of  intermediate  wheels,  which  are 
omitted  for  simplicity.  It  will  be  seen,  therefore, 
that  in  order  to  change  the  distence  of  B  from  the 
centre  of  the  instrument,  it  is  only  necessary  to 
undamp  it  and  slide  it  along,  also  undamping  and 
re-damping  H ;  no  disturbance  is  caused  to  the 
initial  position  of  the  tool-point.  I  think,  also, 
that  the  extreme  smoothness  of  action  of  bevel- 
wheels,  and  the  faet  that  they  can  bo  eaiUy  be 
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ndjuited  to  prevent  tnok-laih,  u  ia  fsTODc  of  the 
plui  liflre  (iug){s«t«d.  I  fancy,  kIbo,  that  theoostof 
consttuotiaD  would  be  tuleuthiuim  UaitxkpSal'i 
machine,  on  aooouatof  the  wuiueu  of  iatrodaoing 
adJDStnieiita;  iu  fact,  I  hive  had  mT  drawinfls  ou 
haud  lor  mine  jaara.  hoping  eTeotuuly  to  fiod  tims 
to  make  the  ioitiumeiit-^  tiling  1  should  not 
4reaio  ci(  attoioptinK  withamaohine requiring suoh 
splendid  wQrkmiuiAtiip  ai  Ueute.  H.'i  aon». 
luvemen.  O.  W.  Bourne. 


[19ftl2.]— Wits  rfgord  to  the  statement  on  page 
311,  No.  (173,  that  Mr.  Fauildt  cinima  to  hare  re- 
eolTsd  llnea  of  IHl.OUO  to  the  inch,  I  ihonld  like  to 
pcont  out  that  the  mathematicil  limit  of  reaotTiBg 

Kirer  of  a  lena  of  evsa  IHO"  In  croirn  glnu  is  onl; 
3,600  lines  to  the  inob  !  The  widest -an  f;Ied  lena 
ent  made  i«  the  oil-immenlou  (In.  of  Heans. 
Powell  and  Lealand,  which  his  an  engle  of  l&S'  In 

The  lena  which  will  show  Mr.  Faaoldt  LiO.DOO 
lint*  to  the  Inch  has  ;et  to  be  cooatmcted. 
Deo.  IT.  BdwBTd  M.  NeUan. 


The  Bdontlon  of  Aberration. 
[19613.]— Tut  terms  of  the  equation  of  abem- 
tioQ  ttiTea  in  SectloB  X.  hare  dutioot  ooelBoienta 
-for  mah  retraoIlT*  iadsx.  Coddiugton  hu  a  table 
o[  theis  for  iadioea  1  1  to  J  iacluaiTS,  but  the  in- 
tefmediate  valaai  far  15  to  I'GI)  are  of  mora  im- 
pottanca.  I  give  a  table  of  theie,  axrannd  same- 
what  diSarentty  tTooi  Ooddiogton's.  Taking  the 
Urat  Tulue  ot  tne  index  I'S,  and  lubitituting  it  in 
the  literal  oqn.  (9),  wa  obtain  '   |  "- '  +  10  "t  -j- 

-  '''  +     -  !  ',.    I  think  it  ii  prerarable  to  m&ko 


the  coefSdeni  of  j' 


aberration  divided  by  the  Cuba  of  the  to 
length  o(  the  first  Ian],  theyiriation  of  -'-  ia  <■', 
fur    ,—  it  ia   u,    «',     Heuoe,  the    value 


II  ■/  or  tl 

■ame,  and  1 

tiea,  this  equation  may  be  oiproMed : —   = 

Z.   .   r  H  .  J  .  >;'  —   1^ ;  or  if  the  raya  be  pMallol 
and  F  be  the  oomponnd  foooi,  ^     =  1^  .  -r  -i- 

■•/•■ 


tfow  it  IB  obrioQH  that  if  u,  bs  eijail  ta  w, 
they  will  destroy  each  olber.  ainca  they  arn  of 
iipposite  aigna,  ooraequontly  the  equation  will  lose 
its  third  term.  The  oombiuation  ie  tben  frtv  bam 
iphtrical  abermtion,  for  the  pmlti™  error  of  the 
convei.  is  neutraliied  by  the  negatiVB  error  of  the 


lation  would  ba  free  from  aberration. 

Hence  the  ganet.U  rule,  for  formiug  an  aplinatia 
combination  ol  any  number  of  leuaoi  of  equal 
ipsrture  in  contaot,  is  ttist  !^  .  m.  muat  tqual  U  in 
illcassa. 

This  method  of  treating  the  subject,  though 
lomewhat  different  from  Barlow's,  i>  much  more 
lODoiili,  and  does  not  require  so  much  preliminary 
ramputjition.  Bjirlov  determine*  tbe  aberration 
■     s,  but  CodiUuiftou     ■       ■      -    ■ 


□pinkni  I 
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This  gives 

parallel  rays  <i  is  alwoya  equal  to  -  1,  aud  tha^e 
equations  1  hive  pUasdin  a  leuarate  ttbla.  Cr.'ae- 
r^ly  decimila  are  used  in  prefereuco  to  ordinary 


.a  of  CI 


nill  c 


3  thn  ' 


tsof 


.      ,  todeiti    , 

muthixls  give  the  aame,  or  nearly  the  same,  results 
from  similar  dntu.  There  is  also  another  point  of 
L'onsiderahle  importance ;  the  interior  curves  ahould 
baas  nearly  as  possible  alike,  but  such  a  ratio 
eauuot  be  found  from  Barlow's  formnlii-.  except  by 


VBkOE.tT  ItiYS. 


Coiffinent  o(  Aberration. 


Coefficient  of  Aberration. 
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mitted  to  follow  each  other  into  a.  tnnnd  ■Baaw 
three  ooUisiona  upon  a  railway  snppoted  Whs 
worked  upon  the  block  system  is  meet  nmainUa 
Colond  ToUand  yesterdaj;  (16tli  iiat)  oonatadsi 
the  Board  of  Trade  inquiry,  and  the  evid«B«a 
given  showB  dearly  the  oitonmstancee  ot  the  can. 
Hia  cause  of  the  oataitropbe  ia  withont  doubt  du 
ynniisMke  i>:  iiffnal/iiij,  and  the  prutio^  poinl 
■hich  ia  brought  before  n«  is  hew  to  prevent  tmk 
lutaktu  in  tl,t  Jatarr.  Both  aignalmen  are  e»- 
periencad  servants,  and  from  the  eridanca  given  t 
is  qaite  clear  that  they  both  did  that  which  il 
'he  moment  and  under  the  circutortanoea  they  OOo- 
ienHousljbolieved  to  beright.  ,  .  „ 

Fending  the  verdict  of  the  coroner'a  j  ury,  I  AaU 
,f  ~»  "nurse,  prejudice  thaoaee  by  oipreBinganj 
pen  the  question  of  which  signalmaa'wsi 
of  tha  aaatdaat,  but  ehali  at  DDoe  pais  (■ 

1  error  was  committed.  ,._ii 

The  Cauonbury  eigniJ-boi  belonga  to  the  Nom 
London  Railway  Company,  and  the  line  to  Fini- 
bury,  No.  I  boi  (although  the  property  of  ths 
QreatNorthera),  is  worked  under  the  North  Loo- 
ilon  Block  System  ragulations.  It  therefon 
fallows  that  tbe  signalman  in  the  No.  1  box  should 
be  well  conversaut  with  the  regolations  of  bolfc 

The  sccidant  vroold  not  ham  bifpened  ifths 
ilwHy  Companiea  had  adopted  one  standard  sad 
livsFsal  code  of  blink -signals,  instead  of  each  Um 
Lving  a  different  one  ot  its  own :  and  in  tbe 
preaont  instance  one  man  gave  a  ngnal  whiebhs 
oansidersd  oa  a  ";iwi(ir*  bloat,"  but  which  »« 

man  nnderBtood  to  mean  "ptrmi'ticflilmt. 
The  vary  fact  that  the  North  London  code  cw- 
loined  any  raentiou  of  this  lattar  signal  shows  that 
was  liable  to  misirad. 

id  funuB  one  of  the  most  danjt^roni  traps  iaio 
hich  an  engine-driver  can  baled;  it  is,  in  fid, 
.  hhel;  at  all.  end   sh.juld  therefore   bo  at  one* 

abolished  upon  all  railways. 
All  aignal-boiBs   ought    to  be  famiabed  with 

speaking  telegraph  instruments ;    but,    from   Uio 

citiju  wa?  '<-'(  provided  between 
IPS  in  question.     Why  did  the 


I  do  not  know  it  tbe  subjeot  of  brake-pcwK  wil 
ngage  the  attention  of  the  coroner'*  j  ory ;  b^  I 


■lao    (.^ 


-r      UOW) 


(■'■' 


l-:ioO) 


In  the  aacond  port  of  the  table  I  have  not 
tepesled  the  nnmbeia  1-166,  l-llo,  &i.,  but  each 
most  bs  nied  with  ita  corresponding  equation,  in 
the  same  way  oa  for  parallel  rays. 

The  above  table  ie  an  impirtant  one,  tor  it  con- 
tuna  all  thit  is  eiaentially  necnsary  f  jr  combining 
four  or  mire  curvei.  CjddiagMn'i  methyl  h» 
the  advantage  over  Bsrlow's.  ia  that  it  requires 
the  siluEi  in  of  on  eaiy  qnadrah?  ejiition  only  : 
audit  is  iDmileriol  whether  we  assume  tbe  curias 
of  the  flint  or  thacrown  to  b*  giTSBi,  whereas  with 
Birtow'a  f  irma'x.  we  mnit  oombina  a  crown  with 
a  ^  jit  leni.  whose  radii  are  kbown. 

In  se^in  TI.,  page  li;>.  it  is  shown  that 
-Ehai  tW}  lenses  are  plased  in  cnta^t.  tbe  first 
approiUnaia  value  of  tke  fijial  cinju^sie  foeui 
it  firen  by  the  tormsli : — — !—  =  .  _  —  -i,  — 
^ ,  or  it  va  hiva  any  ncmb^  r  ol  lenses,  the 
-■Ji«lait(>ai:«Iiwia  i  = --  -r  -L  -   ....   ^ 


—  doa  to  spherical  error  must 
1/  1,  lepmeat  the  coeffidast 


L  very  tedious  process.     Wit 

•Jill  apply  audi  a  condition  uttcuiiy  ui  luo  cqua- 
loa,  and  thereby  obtain  the  required  result  witt. 
ine  cilculation  only.  Barlow's  rules  were  B]ieoially 
idipted  for  finding  the  carves  of  an  acbromaiii: 
combination;  whereas  CodJiagtoa'a  equations  ar? 

free  from  spherical  error,  without  reference  tc 
ir  icbromatiim  If  the  comp}nent  f.ical  lengthe 
required  ti  ba  in  a  given  prjpjrtiou,  the  cal- 
itionsmavbeslightly  shortened. 

Oiderlc  Vital. 


Sixth  paragraph,  read  "'Ji>  :  111;  3  :  2 :  i>l  :    It 
these  ratius  were  a&adeuuUy  inverted. — O.  V. 

THE  CASOHBDKT  ACCtDXlTC. 


any  fatal  consequencea.  The  oooident  is  tbe  taank 
of  a  mistake  between  tw.i  signalmen ,  and  it  thara- 
lote  becomes  most  impjrtant  to  reader  mohmH 
takes  impOHible. 

Human  fallibility  does  oanse  the  moat  anari- 
enced  signalmen  to  commit  errota  m  aigaiiHaii 
and  the  only  way  to  avoid  mistakes  ia  to  aattbliih 
an  absolute  block  by  electrically  interlocAiDgtks 
signal- levers—in  faci,  by  oomainiug  the  preaeat 
block  and  interlockiu^  svstems.  The  gaBeral  re- 
port of  the  Board  o(  Trade,  an  I  a'si  the  reports  of 
the  inspectors, have  many  timrs  called  thealtenlion 
of  the  companies  to  the  importance  of  tbns  secar- 
ing  safety,  and  also  to  the  fact  thai  snch  a  system 
is  in  use  upon  the  M-ttop>litan,  District,  Chatham 
and  Dover,  lireat  WisTem,  and  other  liiies. 

Major  Harindm  b>s  lately  moat  clearly  pointed 
out  that  the  very  serious  accidenU  at  Penilee,  Niaa 
Elms,  Desford.  and  very  many  other*,  would  liavs 
been  avoided  by  tb's  additional  safeguard. 

When  General  Hut^hiniou  drew  up  hii  repsft 
upon  ihe  DilstonJuuttion  accident  upon  the  Noctt 
Landim  Railway,  he  remarked— 

-' Considsring  Ihe  colliiions  which  luva  fra* 
time  to  time  occurred  on  this  railway  from  tka 
mietokee  ot  signalmen,  I  would  urge  the  direatoa* 
end  officeie  to  carefully  consider  whethar  tts 
means  adopted  0:1  come  of  the  metropolitan  rail- 
ways to  guard  ugoin-st  audi  mistakes  rnifibt  nol 
with  adviiulii>re  be  iuIroduc<;d  on  the  North  Loo- 
don  liailway.'' 

The  line  Irom  Cinonbury  to  the  Piusbury  bai  i> 
worked  under  the  North  L'lndou  regulations,  sal 
had  the  dirrctor.i  eiiinitrd  tbe  cooise  urged  upcn 
them  by  General  Ilulchioson.  we  shoula  not  now 
have  to  deplore  tin--  loss  ot  life  which  is  the  reanit 
,  of  Ihe  '-,';e ::  .:.'>.'.  ''  so-called  acciiient  atCauoa- 
'  bury.  Clement  B.  Strettcm. 

SixeCjburg- ttreit.  Lticester,  Dec.  17. 

I    CALEDONIAIf  EAlLWAT-BKatVSS. 


[laSli-j-Is    mv    letter    (191-29)    two  misprial* 

ects  unparalleled  series  ot  collisions  which  took 

occur,  tb.>ui!h  I  am  gl^i.l  to  sav  they  are  obvuma  aW 

aca  upon  the   lOih  lusl.  in  the  tunnel  between 

scarcely  require  corrniion.   For diom.  of  cylindw^ 

nsbury  No.  1  signal-ltai  auJ  Cinoudurj  June. 

lS;t.  iihoulu  be.  iSiu.  F>.r  62i  to  33S,  read  iitSU. 

TLe  last  time   I  sin"  oil  t3  S33  they  were  gooda 

ibiic  to  the  whole  qutituu  of  roilivav  accidents 

engines.     In  lost  i«r*griuh  alter  ••  1  have  olh* 

dJ  tbeir  preveu-aon. 

details."  should  ba  a  luU  atop. 
1  hara  now  by  me  detail  gf  167—170,  ba|l* 

Dxo.  23,  1881. 
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:-enginoB.  tJntil  lately  theae  wore  numbered 
88-^91 ;  built  by  Neilson  1873-4.  They  are  all 
•t  Edinburgh,  where  1G7  is  Wanting  passenger 
nunsy  108  and  169  run  on  Leith  branch,  and  170 
una  to  Biftlemo,  &c.  The  cyliadera  Are  17in.  by 
t2ui.;  leading  and  driviug- wheels,  4ft.  8iu. ; 
Sogie- wheels,  2(t.  Siu. ;  wheel-base  (engine), 
ifi.  9in. ;  Bogie,  oft. :  15G  tubes,  l}in.  outside  cUam., 
md  lOfL  long ;  heating-surface- tubes,  715  sq.  ft. ; 
Kre-boz,  S1*G  sqJ  f  t. ;  weight,  41  tons ;  tank  capacity, 
MX)  galls.  In  1933G  I  meutioued  Mr.  Drnmuiond*s 
large  tank  engines,  which  run  on  Burntisland  and 
Helensburgh  section  of  N.  B.  By.  I  find  that 
there  are  t^o  classes  of  them.  On  the  former 
leotion  they  haye,  as  I  said  before,  leading  and 
driving  coupled  5ft.  wheels  and  one  pair  of  trailing- 
wheela ;  examples  of  this  class  are  Nos.  107  and  89. 
On  the  Helensburgh  section,  however,  they  have  a 
leading  bogie.  Built  at  Cowlaiis  works  1877 ; 
thejr  naye  cylinders  17in.  diam.  and  26in.  stroke ; 
driving  and  trailing-wheels,  Oft. ;  Bogie-wheels, 
3ft.  6in.  diam. ;  boiler,  lOft  lin.  by  4ft.  4in. ;  con- 
tains 220  tubes,  10ft.  Sin.  long  and  l}in.  diam. ; 
heating  surface,  1075'o  sq.  ft.  Their  tractive  force 
(104*2)  enables  them  to  cope  with  the  heavy  and 
faat  ooaat  traffic  with  ease.  Oarstairs. 


OOAIi-aAS,  AND  HOW  TO   TJSB  IT.—U. 

[19546.] — If  we  have  mains  at  different  levels 
■applied  from  the  same  original  main,  we  find 
that  the  higher  one  has  more  pressure  of  gas  iu  it 
than  the  lower  one.  This  is  j  ust  the  reverse  of 
what  happens  in  the  case  of  water,  the  reaiou 
being  that  gas  is  lighter  than  air.  We  must,  there- 
fore, make  provision  for  the  lowest  parts  of  a 
town  having  enough,  aud  the  highest  not  too 
much,  pressure.  The  amouut  of  the  gain  in  rising 
is  lin.  for  100ft.  The  adjustment  of  pressure  is 
effected  by  governors.  As  the  gas  leaves  the  holders 
it  passes  through  these  instruments,  aud  then  goes 
into  the  town  at  a  pressure  adapted  to  the  height 
of  the  district  it  is  to  supply,  and  reguUted  at 
various  times  during  the  day  accordiug  to  the 
amount  of  gas  being  consumed.  Each  town  has 
usually  its  own  requirements,  according  to  its 
trade. 

Sections  of  governors  can  be  seen  in  the  gas- 
trade  journals  before  mentioned ;  but  the  principle 
is  the  same  in  all :  an  increase  of  pressure  causes 
the  gas  to  be  partly  shut  ofE,  until  the  same 
preasure  exists  in  the  town -mains  ;  and  a  decrease, 
oaoaed  by  increased  consumj^tion,  causes  more  gas 
to  be  turned  on  by  the  opening  of  a  coned  valve. 
Thie  effect  is  produced  by  the  pressure  of  the  gas 
on  the  inside  of  a  bell,  which  in  weighted  more  or 
leH  according  to  the  pressure  desired  to  be  ^iven. 
As  the  bell  smks  it  opens  the  valve ;  as  it  rises  it 
doaea  the  valve. 

We  are  now  ready  to  consider  the  distribution  of 
the  gas.  This  is  effected,  as  everyone  knows,  by 
mains  of  various  sizes,  laid  under  the  streets,  each 
main  being  made  of  sui:h  a  size  that  it  will  Biu>ply 
the  street  or  district  along  which  it  runs.  li!  the 
mains  are  too  small,  more  pr.ssure  has  to  be  put 
on  at  the  gasworks  governors,  in  order  to  force  the 
gas  to  distant  or  lower  p^rts  of  the  town;  this 
cauaes  waste  through  leakage,  and  consumers  near 
the  worln  have  more  pressure  than  they  require. 

The  leakage  from  giis-mains  is  often  very  con- 
siderable, especially  in  old  and  badly -laid  mains. 
To  diminish  this,  and  also  for  the  wiko  of  the  con- 
sumers, it  is  the  interest  of  the  gas  company  to 
keep  down  the  pressure  on  leaving  the  worlu  as 
low  as  possible  consistent  with  all  coniumers  get- 
ting a  sufficient  supply.  A  pressure  of  one  inch  to 
twelve-tenths  is  often  kept  on  during  the  day, 
when  only  a  few  people  are  usin^  gas,  and  two 
inches,  or  two  and  two-tenths,  during  the  heavier 
hours  of  the  evening  aud  early  morning.  The 
Hgures  given  are  those  iu  use  iu  a  moderate-sized 
miuufacturing  town. 

Now  let  us  consider  the  apparatus  connected 
with  the  supply  of  consumers  from  the  mains.  The 
pipe  which  is  taken  out  of  the  main  is  called  the 
service-pipe,  or  service,  ^d  may  be  of  lead, 
wrought  iron,  or  cast  iron.  Where  the  ground  is 
chiefly  *'made  ground,'*  aud  contains  ashes, 
wrought  iron  is  soon  corroded  away,  and  load 
should  be  used  for  the  smaller,  and  cattt  iron  for 
the  larger  services.  The  service  ends  at  the  meter, 
where  it  is  furnished  with  a  stop-cock  for  turning 
off  the  gas.  The  meter  is  a  very  important  article, 
and  I  shall  perhaps  have  to  deal  with  it  somewhat 
carefully. 

Tliere  are  many  different  makes  of  meters,  but 
they  all  fall  under  two  heads— wet  aud  dry.  Both 
have  been  deacribed  iu  receut  volumes  of  the 
ExoLiaii  Mecuaxio,  the  wot  at  p.  4G6  of  Vol. 
XXIX.,  the  dry  at  p.  333,  Vol.  XXX. 

The  question  has  often  beeu  debated  as  to 
whether  wet  or  dry  meters  are  the  best.  I  believe 
that,  as  a  general  rule,  wet  meters  are  the  best  for 
both  producer  aud  consumer.  Perhaps  it  may  be 
well  to  run  over  a  few  of  the  leadmg  points  in 
each. 

I.  Cost. — The  wet  meter  is  much  more  expen- 
sive, but  it  laf«ts  much  longer.  Probably  not  much 
advantiige  cither  way. 


2.  AccuBACT  OF  Bboistsation. — ^The  wet  meter 
is  certainly  the  more  certain,  and  it  is  always  used 
where  accuracy  is  required,  except  where  portabi- 
lity is  essential,  as  for  taking  round  to  test  other 
meters  in  their  places.  The  chief  points  in  which 
the  dry  meter  may,  and  nearly  always  does,  in 
time  become  inaccurate  are— (a)  the  valves  wear, 
so  that  gas  passes  them;  (fi)  the  leathers  of  the 
bellows  get  stiff,  or  get  a  hole  in  them.  The  stif- 
fening of  the  bellows  is  often  caused  by  frost. 

3.  ATTBXTi02f  Bequibed.— The  watering  of  a 
wet  meter  is  often  spoken  of  as  a  disadvantage ; 
but  this  is  mostly  done  by  men  employed  for  the 
purpose,  and  does  not  seriously  incommode  the 
consumer. 

4.  Liability  to  Acoidb^tt  ob  Dbbanobxemt. 
—Here,  again,  the  wet  meter  is  frequently  cried 
down,  bewiuse  it  is  liable  to  get  frozen  up.  This 
can  easily  be  prevented  by  the  addition  of  about 
one- fifth  part  of  glycerine  to  the  water  in  the 
meter.  Of  course  common  glycerine  is  meant,  not 
the  fancy  article.  Some  meters  never  freeze ;  a 
great  deal  depends  on  the  situation.  In  frosty 
weaUier,  dry  meters  are  liable  to  have  the  leathers 
frozen  stiff,  which  tells  asainst  the  consumer  in  the 
quarter's  gas-bill.  In  dry  meters  also  the  valves 
often  stick  fast,  through  accumulation  of  thick 
tarry  matter  on  their  surfaces.  A  wet  meter  isno  w 
working  in  the  house  in  which  I  write,  which  has 
been  in  for  over  25  years,  and  had  nothing  done  at 
it  except  watering.  At  a  meeting  of  the  Gas 
Managers*  Association,  the  recommendation  was 
given  that  all  dry  meters  should  be  brought  into  the 
works  and  exammed  every  four  years. 

Wet  meters  cost  more  to  repair  than  dry  meters, 
but  a  dry  meter  will  need  repairs  several  times  by 
the  time  thnt  a  wet  meter  needs  repiiring  for  the 
first  time.  The  chief  advantages  of  a  dry  meter  are 
that  it  goes  into  less  room,  ana  can  be  put  into  any 
out-of-the-way  place;  as  stated  before,  it  is  less 
affected  by  frost ;  but  whatever  advantages  it  has 
are  obtained  at  a  sacrifice  of  accuracy  of  registration. 

Pionl  Almonl. 


THE  LANTBBN. 

[  19'U7.]— Makt  of  ours  will  be  glad  to  read 
**  Sunlight's"  letter  (10493)  on  the  lantern;  let  us 
hope  it  will  bring  to  the  *'  E.  M."  some  reliable  in- 
formation from  some  of  our  experienced  brother 
lanternists.  The  information  most  required  is  the 
oil-lamp,  the  jets,  the  limes,  and  the  means  of 
storing  the  oxygen. 

For  the  oil-light  I  have  found  nothing  better 
than  the  triplex-lamp.  However,  1  seldom  use  it 
now,  the  lime-light,  of  late,  has  been  so  simplified. 
I  have  for  two  seasons  used  a  portable  gas-holder 
(Chad wick's)  and  find  it  most  convenient,  reliable, 
and  exceedingly  simple  to  work.  I  never  run 
short  of  gas,  no  matter  how  long  the  entertain- 
ment may  last.  I  am  not  at  all  satisfied  with  the 
blovv-through  jets  as  now  made.  I  have  tried 
lately  some  half-dozen  or  more :  in  no  single  in- 
stance did  they  give  the  light  stated  by  the  maker. 
I  found  the  best  to  be  a  small  bore  for  the  oxygen 
about  the  size  of  a  pin-hole ;  however,  the  objec- 
tion to  this  jet  is  the  clogging  of  the  small  hole 
after  about  uu  hour's  burning.  I  am  pleased  to 
learn  that  "Suulight"  is  bringing  out  a  new 
burner.  I  woul<l  much  like  to  havo  two  of  them. 
I  advertise  mv  address. 

I  havo  tried  the  cylinder  and  disc  form  of  limes. 
The  former  is  convenient,  taking  up  little  space, 
hut  liable  to  break  through  the  middle  and  drop 
off  the  lime-pins.  I  am  now  using  the  disc  form, 
fitted  into  a  brass  ring,  which  holds  the  lime  to  - 
gether  even  if  it  should  break ;  but  this  form  takes 
up  a  lot  of  room,  and  is  much  more  ezx^ansive.  I 
think  of  trying  a  cylinder  lime  (somewhat  thicker 
than  those  usually  sold)  worked  horizontally. 

Qeorge  Baker. 

THS  LANTEBN-lCOBaAN'S  PAPER. 

[I95i8.]— KNOwnro  that  all  amateur  photo- 
graphers who  are  also  lanternists  are  tempted  to 
have  a  try  at  making  their  own  transparencies,  it 
will  not,  perhaps,  be  amiss  to  say  a  word  or  two  on 
this  subject.  My  own  time  being  exceedingly 
limited,  gelatine  plates  would  naturally  suggest 
themselves  as  most  suitable.  I  have  been  very 
fairly  successful  with  the  formula  propounded  by 
Mr.  Keuuett,  and  by  it  I  have  been  able  to  secure 
some  most  bririant  transparencies ;  although  Mr. 
Lancaster  does  not  i>eem  to  be  of  my  opinion,  except 
the  plates  are  specially  prepared  for  the  purpose. 
In  my  own  case,  I  use  quarter  plates,  which  are 
the  right  size  to  cut  to  transparencies,  and  these 
are  easily  printed  by  direct  contact.  And  here 
another  point  arises.  It  is,  I  find,  a  good  plan  to 
keep  a  block  papor  mask,  such  as  is  after  wards  used 
iu  mounting  the  views,  and  having  selected  the 
portion  you  want  of  Uie  negative  for  the  slide 
apply  it  so  as  to  print  the  picture  in  a  circle  at  once, 
thus  stopping  out  the  parts  not  wanted. 
When  you  go  to  afterwards  cut  the  plates 
to  size,  this  is  a  great  assistance.  I  pre- 
fer to  make  all  slides  by  an  artificial  light  at 
my  leisure  in  the  evening.    Aud  for  this  purpose  I 


have  rigged  up  a  sort  of  oopyingMsamera.  It  is  a 
very  simple  plaa,  being  a  shot- box  open  at  the  end. 
Into  the  oack  go  the  negative  and  the  plate  to  be 
printed ;  and  facing  that  in  the  front  is  a  4in.  lan- 
tern condenser,  wi^  a  gas-burner  behind  it, — the 
position  of  the  condenser  to  the  flame  being  such 
that  parallel  ray*  are  transmitted  direct  to  the  plate. 

1  find  that  the  most  rapid  plates  do  not  make  the 
best  transparencies  by  any  means ;  but  that  plates 
requiring  some  two  or  three   seconds'  exposure 

Sield  the  most  brilliant  results.  The  developer  I 
ke  best  is  the  alkaline-pyro  one.  After  being 
developed,  well  wash  and  flood  the  plate  with 
add-pyro,  and  silver  to  give  a  bite  for  the  toning 
solution.  Again  wash,  and  then  apply  the  chlo- 
ride of  gold  solution.  Finally,  fix  with  cyanide. 
If  cyanide  is  not  used,  a  pink  or  red  tint  appeara 
on  tne  clear  glass  parts,  which  I  do  not  like. 

So  much  for  gelatine.  But  let  me  add  a  word 
for  the  wet  collodion  process.  The  Bev.  B.  Hol- 
land, who  spent  much  time  in  trying  the  best 
formula  to  be  used,  at  last  laid  down  a  formula 
that  with  both  myself  and  others  has  proved  a  most 
decided  suocess,  and  it  has  so  many  advantages 
that  with  the  Editor's  permission  I  will  detail  it 
here,  and  it  is  so  easy  that  none  will  fear  failure 
who  can  work  the  ordinary  collodion  process  pretty 
well.  The  bath  diould  be  nitrate  of  silver  ioa., 
nitric  acid  3  drops,  acetic  aoid  12  drops,  and  water 
lOoz.,  and  should  be  wellt  sluiced  aud  filtered. 
Coat  the  plates  with  ripe  collodion  immersed  in 
the  bath  five  minutes.  At  is  an  advantage  to  wel  1 
rub  the  plates  with  Freneh  chalk  before  coating 
them.  When  exposed  develop  with  pyro  30  grains, 
citric  acid  1  drachm,  acetic  add  2  drsmms,  alcohol 
same  quantity,  nitric  add  7  drops,  and  water  lOoz. 
The  developer  acts  somewhat  slow,  but  has  the 
great  advantage  of  requiring  no  tening  solution, 
tiie  colour  of  the  deposit  being  good.  Finally  fix 
with  hypo  as  ubual. 

The  wet  process  entails  the  use  of  a  camera  to  do 
it  properly,  and  here  a  difficulty  arose,  the 
ordmary  ^-pUte  camera  not  having  draw  enough 
to  enable  the  same  camera  required  te  take  the 
negative  to  open  sufiiciently  far  to  enable  the 
transparency  of  the  same  size  to  be  taken  in  it. 
This  was  a  serious  nuisance,  and  I  mentioned  these 
facts  to  Messrs.  Biley,  of  Fenton- street.  Com- 
mercial-road, London,  aud,  recently,  they  have,  in 
response  to  various  applications  of  a  similar  nature 
to  mine,  made  a  special  camera  for  the  purpose, 
which  is  termed  tne  *<  Universal  Combination " 
Camera.  It  is  arranged  to  close  up,  base  and  all, 
to  the  length  require  for  ithe)  production  of  the 
i  plate  negative,  whilbt,.by  an  ingenious  arrange- 
ment, it  opens  to  a  great  length  for  copying  the 
negative  for  a  transparency.  As  an  ordinary 
i  plate  camera,  it  has  a  range  of  from  4in.  to 
lOiu.,  whilst  for  copying  it  extends  no  less  than 

2  lin.  They  sent  me  one  of  these  cameras,  and  I 
certainly  find  it  one  of  the  most  handy  instruments 
possible,  from  the  great  range  of  draw.  To  any 
amateur  photographer  or  lantemist  in  the  West  of 
England,  I  shall  be  very  happy  to  show  it,  at 
any  time  I  am  at  home,  as  I  am  so  pleased  with  it, 
that  I  think  it  should  be  better  known,  from  it» 
certainly  universal  adaptability. 

Several  inquiries  being  on  foot  as  to  Morgan's 
paper  for  enlarging,  &c.,  it  may  interest  readers  to 
hear  that  it  certainly  is  a  great  advance  on  any- 
thing obtainable  before.  In  competent  hands, 
enlargements  gfrom  my  \  plate  negatives  are 
something  wonderful,  as  there  is  no  blurring  or 
loss  of  delicacy.  In  the  case  of  portrait  studies, 
the  hair,  which  is  generally  the  weak  part  in  an 
enlargement,  is  not  coarse  and  ropy,  but  is  simply 
a  sharply-defined  enlarged  copy  of  the  small 
negative  details.  As  a  means  of  obtaining  proofs 
of  my  small  negatives  before  taking  transparendes 
from  them,  it  is  simply  invaluable,  as  a  print  can 
be  got.  So  much  so,  that  we  can  get  a  copy  from 
the  light  of  a  gas-light  in  less  than  1^  minute,  on 
the  avera^.  I  ne^  hardly  say  that  there  is  no 
other  sensitised  paper  I  am  aware  of  that  will  do 
this;  ndther  will  the  ordinary  sensitised  paper 
keep  as  Morgan's  paper  does.  I  do  not  find  it  in 
any  way  injured  by  keeping  iu  the  dry.  The 
only  drawback  is  the  price,  which,  I  fancy,  could 
be  reduosd.  To  amateurs  who  do  not  mind  the 
cost,  to  save  time  and  trouble  it  is  the  Y«ty  thing, 
from  its  enabling  one  to  print  at  home  of  an 
evening.  The  only  thing  I  wonder  at  is  that  it  is 
not  widely  advertised.  In  fact,  the  first  practical 
notice  of  it  was  in  the  reprint  of  Mr.  Palmer's 
paper.  No.  8G8  of  this  journal,  and  but  for  which 
It  would  have  very  possibly  escaped  my  notice. 
So  that  here  is  a  direct  instance  of  the  practical 
information  afforded  by  the  *'  E.  M."  to  readers 
iu  all  parts  of  the  dvilised  globe. 

Sunlight. 


PHOTOQBAPHIC. 

[19549.]— Ik  answer  to  19498,  "  Pyro,"  I  have 
used  the  universal  joint  described  in  No.  769, 
3S892,  with  a  light  *'  Lancaster  "  pocket  earner a^ 
and  also  with  an  eight  by  five  camera,  also  with 
I21b.  weight  on  the  camera,  and  found  it  ^uite  firm 
aud  steady.    I  have  no  set  screw  to  this  \oinfe^\kNvt. 
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liBTe  ■oldered  a  •mall  piece  of  bran  to  each  cup, 
which  BDables  me  to  ■crew  it  daira  on  ths  ball 
vpr7  flrmly.  As  rsftaida  the  stand  (dcBcribad 
38»ya,  No.  769),  I  U18  the  feet  [of  iteel)  moch 
longer,  and  higher  Dp  the  itick  than  ii  ahoim  in 
the  ilcetcli,  tor  the  sake  ol  steadiueaa. 

I  mad?  an  umbrellu-atand  for  pocket  camera 
IhaB :  A  piece  of  iron  wire  2ft.  9iD.  tong  is  wonoed 
Bt  each  oiir! :  oa  to  the  one  end  ia  ecrewsil  an  am- 
biclla  handle,  on  to  the  othvr  eod  the  ferrale  end 
of  an  ambroUa- slick.  A  light  tripod  in  six  piecn, 
of  >omB  loitahl?  hard  wood,  '<tiehti:r  tapering 
lowaidi  one  end,  13  then  made,  each  piece  rather 
shorter  Ihan  the  spice  between  the  wood  ol  the 
liandle  and  the  end  piece;  theae  are  placed  mnnd 
ths  iron  wire,  and  held  (here  by  means  of  an 
indiarnhber  ring.  An  otdinar;  nmbn'lla  case  ia 
then  drawn  over.  Barium. 


IS   pert  p 
□rid  hai, 


played  by 


1 1  fli'iO.  ] — Imtboddctios,  — 
Ooology  in  the  agricnltnral 
recently,  been  almost  completely  ignored  by  ibe 
Bgriculcuriat  in  hia  agrarian  purauits.    Kecently, 
'  '     *'       1  chemistry  hA\    """''  '    ' 


ning  » 


a  up  V 


jDagncul 


to  the  modem  farmer 

a  few  years  since.    Even  the  lOth-csDtur 

is  heariiy  shackled  iritb  firia-set  prejudict 

siting  himself  nncoudiiioually  to  lb 
"    *  f  rogiaaaiTe  adenoe.    Kevei 


'a  manatnii 


baQBteii  soil,  he  nontishes  artiHcially  the  soi 
■latnrolly  deSoient,  he  regenerates  his  once  froeti 
ferona  soil,  weakened  by  enccessiTe  crops,  nith  tbi 
elementa  neonasary  to  plant  lite.  Xn  one  will  deni 
-that  soil  in  l/ie  element  ol  success  in  agriculture 
nor  will  they  deny  the  variety  ol  soil  when  ni 
compere  the  Iciuriance  ol  Ibe  Suuderbunda  witl 
4he  paucity     -  -      -  '  -     .    .      . 


c  infiue 


The  d. 


stance!.    It  ia  the  relation  between  between 


and  entirely  to  England. 

EsuLiKD— PoaiTiosand 
B  map  will  ftt  once  ebotr  11 


P  N.  lat.,  and  the  m 


horiferous  and  Oolite  of  England.  It  alsorepn- 
ratra  tba  CarboDifCTOiis  Imm  the  Oolite  In  the  N. 
and  S.W.  of  England.  The  SKrinoltiiral  •jslrin 
croaiea  EnBlond  in  Iho  S.  from  Bridgcwjter  Bay  to 
the  Strait  ii(  Dorer.  The  Oolite  also  appears  in 
S,  O'omorgan  and  in  K.  Shropshire.  Dilnyinl  de- 
noaita  alro  occur  nnlhe'W.  coast.  A  geotofjical 
LlUBhte  in  ssaiittD)!  this  paper. 
•The  foi      


"AS 


)  the  disintegration  ol  rocks  by  tbe  action  ol 

mospb era,  which  being  in  rssjity  a  chcmii-al 

It  once  clearly  shows  diSerent  rocks  give 


diitercnt  soils. 


ArgillaCBons  rocks.  Iron 


iNonOABio  STBTrcnrBE  OF 
their  nourishment  from  two 
and  the  soil;  from  the  torn 
ity  orgai 


laolrs 


heal  filar 
a  twofold 


Piinra.— Plants  dorivi 
■ourcei:  thsatmotpber. 
er  by  means  ol  stomati 
la,  from  the  latter  b' 
Plants,  like  animals 


__„ , lor  the  latteT  being  absorbed 

from  tbe  soil.  Although  we  dnd  similarity  of  con. 
itituents  in  the  inorganiciitmcture  of  plantf,  the  per- 
centage of  individual  components  differ  widefy  in 
different  plants.  Thus,  forevery  1,0001b.  the  amount 
of  inor(-anic  matter  in  oak  ia  21h. ;  elm.  l&lb. ; 
wheat,  Mb.:  oats,  Wlb.;  peas,  501b.  Table  II. 
shows  Ibe  inorganic  structure  of  several  vegetables 
lu  detail. 

II. 


^u'?,*^"      I  ^^Tieat.  Linseed.  PoUto. 


7,  8,  11.  Thechen 
will  nrove  their  pre 
compare  tables  IT.  1 

Coraponenta. 

2:  Ms'ftn^B^a^  "...'.'" 

3.  Sulphate  ol  h me 

4.  Aluminnm    

h.  Pfaoaiihoria  add. 
e.  Soluble  ailica  .. . 
7.Insoluble 


Oolite 

(11). 

saio 


mar, 


Oi'lite 

IN). 


■.y^3 


The  Inferior  Oolite  consist)  ol  aand 
stone;  the  Great  Oolite  is  chiefly  calcjc, 
the  combtosh  ia  composed  ol  a  loose  lu^ 
atone,  IrequeuUy  not  moio  than  6in.  t.^ 
OKlitic  hflls  are  distinguished  by  th^ 
The  chief  heighta  at^. 


(]S(i21L),  fiurton  Head  (14S5). 

Wolds— a  locality  noted   __ 
ihiU  £1131),  in  the  Cots wolda. 


■ted   for  il^ 
noisr^ 


Oxide  ol  iron..' 
Phosphoricacid' 
Sulphurio  add' 


of  Eogland  ia  not  read  in  its  position  ;  Kamlchatka 
iindLtbrador  are  eqtully  pniiimate  to  tbe  Equa- 
tor; yet  how  vastly  different  the  climate!  So 
many  meteorological  and  physical  modiBcatious 
combine  to  form  (be  Eaelisb  climate  tbat  it  atanda 
without  the  pale  ot  ordinary  calcolationi.  The 
isotherm  ol  Gu°  F.  ivhich  paaaen  thruu^ih  Norfolk 
also  pasaes  through  Oregon  and  Maine,  in  tbeKew 
World,  and  (hrouEh  the  Black  and  Caspian  Seas, 
and  Japan  in  the  Eiistern  Hamiapheie;  its  aqniTa- 
lonC  in  Southern  latitudes  passes  through  Pata- 
gonia Olid  New  Zealand.  "  The  territory  haa  a 
eingular  p«rfecliun ;  the  climate  is  warmsr  by 
many  degrees  than  it  is  entitled  to  by  Utitu-!e, 
neittaar  coo  hot  nor  oold.  ...  In  variety  of 
surface  it  ia  a  mininturs  of  Europe.  .  .  .  From 
fliat  to  last  it  ii  a  maioam  of  OBomaUea." 
Tub  OEouiaicAL  FoB]U.no3S. 

A.  Tertiary  ot  Cainoxoic  :~ 

'I.  Tertiary  lyatem.  CoDtainiDg       limestonea 
clays,  and  wnda, 

B.  StMiondaTy  or  Uoaozoic :  — 

b.  CretaMona    syj-  Containiag  chalks,  flints, 

tam chalk-marl,  and  grave, 

IWealdeo). 
f.  Oolitio  syatam  . .  Limestone*,       MUidBtnnes, 

rf.  Trisaiie  system..  Salt  and gypnun. 

C.  Primaiy  or  Paltoozoio  :— 
c  Permian  system  .  Magnesiiun        limestone, 

aandstonea,  &c. 
/.  Carboniferona  Coal,  limeatime,  millatone 

aystem    grit,  &□. 

ff.  Devonian  ayatom  Sandstonn,        limestone*, 

marbles,  &e. 
A.  SilnilBB  system..  SlatsB.metalliteioasTeins, 

ke. 
i.  Cambrian  aystem  Slates,  metaUitsroua  veina, 

3x. 

a.  IgQSODS: — 

J  Oiaoiteoud 

lliis  arrangement  may  be  farther  closmflsd  into 
Rfrtenltutol  lormatlona  (A  B},  and  metoUoigio 
rather metalllleronstorautioni  (CD).  Thewhole 
of  the  really  sgdq^bttiJ  totmatio&i  lisa  on  the 
eaatol  aliitedrainiBJBBtluauniaatthaTtnio 
the  mouth  ol  thi'BF  nalMiMla 

sandstone  separattgHBtwo  fiMt  aac ,_ 

. -^^"^^attaOttHtawKhatpnr 

«  t(itaU)>  Mpuotingr  the 


.  Containing  tin  and  other 


It  may  not  appear  inoongruona  to  add  the 
ircanic  stmcture  of  one  or  two  of  the  vegetables 
in  table  II. 


Organic  Matter. 

Wheaten 
Flour. 

IndUn  Cora. 

12 

IB 
10 

72 

loo 

Oily  Matter     

Tbe  organic  stiuc 
to  the  climate  and  c 

For  the  healthy 
veeetablea  the  mat 
must  be  present  in  t 

uro  of  plants  V 

and  snceesstul 
ei    euumerateil 
be  soil  either  na 

cultivation    of 
in    Table  II 
turally  or  arti- 

lially,  a 


■  dflflcit 


»)dnd 


ol  crops— nbtoh  is  not  yet  thoroughly 
understood — is  bsied  upon  the  varyieg  consump- 
tion of  inorganio  matter  by  various jplanti. 

AQUICTTLTnEil.    FoBMATJOHS— I.     THK     Ooi-ITE. 

The  flnest  and  richest  soil  for  the  cultivation  of  c 
reals  is  formed  by  the  decompDaition  ol  the  Oolitu 
rocks.  The  system  is  immediately  saperincum- 
bent  on  the  Lias,  and  ia  etriated  with  srgillacei 
bouda  which  divide  the  system  in  several  court 
The  Interior  Oolite  resting  on  the  Lioa  la  separa 
from  the  Middle  Oolite  by  the  Oiford  cLty,  wt 
the  Kimmeridge  clay  aeparates  the  superior  e 
Middle  Oolitic  aivisiona.  It  muat  be  borne  in  m 
that  these  ugillacaous  bonds  ore  due  to  local  act 
and  are,  therelore,  naith»r  ahsolataly  unilorm  1 
oontemporary.  Table  iV.  gives  an  analysis  ol 
Oolitio  aystem  based  upon  that  of  William  Smi 
the  "  Father  ol  Qeology." 


IV. 


Superior  Oolite. 

1.  Fiubeok  beds 

2.  Portland  atone 


Middle  Oolite. 


Inlerior  Oolite. 
6.  Xelloway  niak  10.  Fnller'a  earth. 

T.  Combtoah  II.  Interior  oolite 

S.  Qieot  oolite 


aT({illaCBou^  and  calcarei 

la    hardly    borno    out 

Table  VI.  Rives  a  Rent 

I  us  Formation. 


LOWEE   CnETiCEOUS  1 

1,  Lower  greFniand. 

2.  WcaHcnbeds.  '  „' 


Lid  clay. 


Commencing  at  the  ba?'^:  The  n'nUi 
aalion  or  woldi  lying  on  the  Wealileu  cIs; 
^nite  recent  cultivatliin,  which  has  been  li 
.bout  only  by  deep  drainage.  The  r«ti  i 
ormatiou  are  dcRcieut  in  bme  aad  silia. 
heHastisga^ands  are  more  argillaceouitlu 
eons.  The  Upper  and  Lower  Cretaceoufon 
TO  seen  to  be  separated  by  the  0-s.ultwbic^c 
u  England  ot  marly  ctay  in  Ucrmosy,  s  i 

I  vast  age  must  have  elapsed  between  Ihi 
ion  of  tbe  two  formations,  as  only  tbsot  I 
heNFOCOtoianfO'SilsoccuTiutherpperCrtt 
Tbe  (raolt  forms  pasture  latid:  the  clay  u  si 
~  brickmakiuK.  The  South  Downa  sre  fa 
Ik  strata,  and  atFord  excellent  ehesp  pi 
Tbe  Cretaceous  system  geneiolly  piestnU 
tpect,  owing  to  the  absence  of  trta 
many  places,  ia  very  sunarliciBl;  bi 
1  eitnimity  of  the  formalioo  it  i 
tillage,  the  chief  ciopi  bem; 

.   Gault  ii,  per 
meat  fertile  ol  the  whole  system. 

I'he  Greenaand  ia  an  agricultorol  n 
Lweeu  the  Chalk  and  the  Oault.  Onthe  ( 
it  is  celebrated  lorits  building  atone. 

The  Tehtubv  bYSTEii.— We  now  arri 
learest  geological  approach  to  modem  tin 
doasificalion  adopted  by  Sir  C.  Lyell  ii  gi' 
VII. 
The  TEETiiKY  FoaMiTios. 


Periods.         Localities,  ire. 


Foat  Pliocene.  ..Fresh  water 


and  clover,  and  n 


Wtn 

Kiltn 

Miocene ,aaSoik  red  and 

1     coralline  crag 

m  to 

Eocene     London         oud 

Han 


.■(hit* 


The  Tertiary  ajitom  is  for  the  most 
vated.  The  Dogshoi  sands  when  on 
prevent  the  BUcoeaaf  ul  tillage  of  the  E 
superaeded  in  ths  1.  ol  Wight  and  Ha 

TM..: ...J.  mi.     _       B^^ot 


Ths  three  great  corn- beating  strata  ore  numbers 


Dip.  33,  un. 
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<*6oh 
iliddl 


^itaboyeA  by  atmoapherio  action.  Th«  CorilUns 
cntff  of  Suffolk  hu  a  [crrugiDous  compoiitiDa 
the  mails  compnBed  from  it  ara  useful  sa 
muinrea.  Tbo  Flioc«D<i  formalian  ia  of  loiaU 
importacca  in  Epglsod,  although  it  it  laritely 
dareloped  on  the  Coiitinent.  la  the  Briliib  Tei- 
tiuj  na  slentina  exeeedt  TOOFt.  Thfl  hii;heat  are 
"'-ingdon-hill,  m  Ewi  (6iOH.)  :  HifibKite-hill 
bOtt,);  find  Hampatea<I-hi11  (ihOlt.),  both  in 
Tbe  Bjttem  is  deBcient  iu  lima.  The 
I  Iho  botanical  order  Kricacffc  10  at  oncra 
oiy  to  tbe  thonght  of  ceraal  cultiTation ; 
th«  heKtha  araalmoat  identical  with  sterility.  Tha 
fi'imi  i'iff"<ii  aiilita  the  miner  in  freqamitt;  muk- 
iQg  tbe  ctiuras  at  metallireroul  Tsiai,  eipacial)y  ta 
Corawall:  tba  ^r.ua,-i.,  y,.n-/'iic''  and  fVi-.-dB"! 
HlpinH.11  ara  identical  with  the  Upbioltte  of  the 
8&MlAnd>. 

DiLLTiAL  Detosits.— DiluTial  doipMits  srB  noet 
■bondant  in  the  low-ljinR  counties  on  the  £.  The 
«bftlk  wbich  dips  eaatwuril  ia  OTOrlaid  by  aucceiBiTB 
beds  of  ■irnvl,  lau'l,  and  r/n//  intanpersod  with 
byen  uf  "crag-pit  ihelli."  I'tau  crop  moat  — 
Mnfnlly  raited  m  tbli  diatrict  ii  bnrley,  v 
frequently  yields  fnar-cinartera  per  a-re.*  Marl 
and  phoaphata  of  lime  ('latained  Irom  crag]  and  tba 
■tioklvUrk  aie  the  cbiuf  mauurea. 

Devo^i.ix  SrsTKV.  —  Monmouthshira,  Brack. 
nockihiro,  Heretordihire,  and  part  of  Worceater~ 
•faire  are  ooanpied  by  Ibe  rocia  of  tbe  old  red 
■Lnditone  (orraatioii,    and    althongh  tbe  ayatem 

OOnId  not  pretend  to  anythiDg  like  completeueH 
without  rclerenca  U>  that  important  ajtnoultatal 
field.  The  Old  Ked  Sandet-ne  ii  easily  deompoaed. 
and  [drds  a  fertile  eoil  braiing  oa  iti  aurtace  good 
com   landa  and  fractitrrouB  orcharda.      It  exi«(a 


and  Someiaat,  1 


WCllBl 


e,  Corn 


OSOASIC   FOHMiTTOS— TUSF.— ' 

onr  concluding  foiinatinn.  Tuif  coaaiats  priuoipally 

of  an  accumulation  of  tiquatic  planta,  eapeeially 
maisby  planta,  >ucb  as  moss,  &?.,  which  bare  be- 
come a  rutty .culoured,  alimy,  combustible  mass, 
cbieS}'  by  tha  action  ot  humic  acid.  A  nut  interest 
is  taken  in  Ireland  at  the  present  luomant,  and 
baa-land  ocuupica  a  Urge  area  in  Ireland,  it  h 
had  itt  proportionate  attention.  Liebig  andothi..- 
hATe  shoA^n  that  even  if  the  bogs  were  thoroughly 
dnloed,  tbpy  would  frequently  be  unproStablr 
»ud  in  soma  casea  uuwoikoble.  Thu  bug  ol  Alia 
•mbraci'S  four  coucties,  and  occupies  3,01IO,OOU 
acre!.  These  mechanical  deposits  lie  upon  a  tsbI 
daposil  of  clay,  which  overspreada  the  mouutaii 
•I  ..       .  ra  deScientin  mineral  oiaen 


tlalsl 


-life.     Kefi 


ax»  abuudiuit  ou  uliceoas  and  lue  oa  calcareous 
bottoms,  but  those  of  Ireland  oppose  this  asseilion 
aa  they  cverlia  calcareoua  roaka.  Tort  sometimes 
■npencdee  lacuatiine  strata.  The  Itiah  peat  is 
chiefly  oak  and  fir.  Ima  pyrites  are  abuudant, 
Bog-itou   (limQaite}   is  deposited   by   terrugiuoiis 

'R-itsoa  givei  the  following  compotition  of  fuels 
jaah  deducted)  ■.- 


vr.  a.  Boife. 


Is  filing  a  flat  surface  on  a  piece  ot  lion,  1 
^beie  ia  lome  skill  or  care  used  in  tha  operatioa. 
-the  eiterior  edges  are  apt  to  be  greatly  pared 
away,  no  that  th..t  part  of  the  surface  uhout  mid- 
way littween  them  will  be  the  leaat  filed  down. 
Tha  wijtk  should  be  held  in  a  beuch  vice,  in  auol 
a  poailion  that  the  file  will  run  in  a  horizonta 
direclion  neatly  levl  with  the  workman's  elbow 
but  should  the  work  be  of  a  very  light  uatore,  i' 
may  be  held  ia  a  mora  elpvated  position ;  or,  if  i 
be  very  heavy,  it  may  be  held  a  little  lower.  Ii 
filing  fiat  surf ooes,  a  "anrface-ptate  "  i>  used,  ti 
enable  tha  operator  to  finibh  the  work  with  a>. 
curacy.  This  is  a  cast-iron  plate,  pluied  and  care. 
folly  reduced  to  a  true  suriacf .  Soma  red  lead  ii 
rubbed  on  Ibis  plate  before  being  used;  then  thi 
plata  aad  work  are  rubbed  together,  and  whereTei 
the  work  ia  reddened  it  nhuwa  that  it  ia  above  thi 
lerel  and  it  must  be  Hied  down ;  and  thia  procsea 
of  Uing  and  tasting  is  carried  ou  until  tbe  work  ' 
reduced  ia  a  perteolly  true  turlace. 

A  QELATiNous  Bubitauco  formi  in  sponges  af  ti 
prolonged  uas  ia  water,  A  weak  solutioa  ot  pel 
manganata  of  potoah  will  remove  it.  The  brow 
Binin  cauaed  by  the  chamicat  can  ba  got  rid  of  by 
■oaldng  in  avery  dilute  solution  of  muriatic  acid. 

■  Tha  yifldfor  S.  OgliiL-.  Interior  Oolite,  and  Com- 


REPLIES  TO  QUEEIES. 


,  '  In  Ihtir  oMiMn,  tkTT—piiiit»ti  c"  ><- 
iputfullf/  rtqiutlii  ta  Mfntuiii,  in  tatk  initanei, 
"le  tilti ami num'itr  ■/I'M  (fiory  aakid. 

[41625.]— Taam aula. — In  case   this  query  has 

assist  "C.T.K,"   'aII  tradeaare  woll  rep^^enIea, 
id  pretty  well  fitted,  too,  in  Tasmania,  ao  that  an 

pect  to  immediately  Gad  an  opening;  at  tbe  same 
lima,  i(  stendy,  he  will,  after  a  hltlelooklDj  about, 
probably  be  able  to  find  soma  place  whore  be  may 
set  up  for  himself  and  make  a  liTing.  Ui>  best 
plan  would  ba  to  take  ahip  far  Liuocoatou,  tha 
naithera  capital,  aud  then  look  out  for  the  mott 
eligible  place  to  settle  in.  He  could  make  a  lour 
of  the  whole  of  the  iutiabited  part  ot  the  ialaud 
easily  in  a  firtuiuht.  I  doa't  linoir  of  anything 
be  could  take  with  him  aa  a  apecalation,  as  the 
celony  is  well  auppliad  with  EoRliah  goods  ot  all 
kindB,  and  duty  is  levied  on  almost  everything. 
Sharp  and  atock-rearing  is  already  in  tbe  bandi  of 
~^n  who  thoroughly  understand  the  busiueaa  ;  an 
taider  would  haie  but  little  chaticu  of  makiug  a 
lo  "  at  it.  The  uniTeraal  cry  about  agriculluro 
Ihat  it  doesn't  pay,  but  at  tbe  same  time  Ihou- 
ida  ot  men  live  by  it,  or,  ac  all  ureuU,  off  the 
produce  ol  their  farioB,  one  way  or  another,  taking 
a  job  now  and  then  road,  making,  clearing  land,  or 
anything  that  may  be  goiag,  and  auppoaiag  uathiug 
ofTera,  a  man  can  always  go  to  tbe  mines, 
e  be  ii  certsia  of  good  wagoa.  There  are  tew 
thingt  the  Tasmauiona  cantiot  turn  their  bands  to. 
The  place  ii  full  of  handy  men.    Ai  an  iaitanoo,  1 

mention  that  once  during  threshine-time  w( 

I  the  traveller  of  the  horaa  works.    Out  o(  tht 
any  of  some  twelve  or  fifteen  men  there  were 
tirer  than  three  blackamitha,  and  as  I  bod  ■ 
forice  on  the  premises,  tbesmuh  was  aoon  rectified. 


inclose  drawing  ot  my  Basel, 


hBl[>,  aa.  with  some  people,  it  will  produiw  very 

'  sorae,  especially  if  tha  skin  is  broken.  The 
,  it  should  never  commence  too  ii^uickiy,  if  it 
does  it  will  be  apt  to  strip  in  burnishmg.  Before 
gooJs  are  plaoed  in  tbe  first  time  raiie  the 
des  oonsidi-rably,  aud  whea  thay  (tha  goods) 
well  covered  yon  can  pile  it  00  as  fast  m  you 

for  the  aame  reason.  The  aaodes  alio  msy  ba 
anuealed.  and  scratch -brushed  now  aud  then  tu 
keq)  tbeni  clean.  Alter  the  poaiiiju  ot  the  good* 
iu  the  bath  two  or  three  times  dorinq  Iba 
process,  ai  the  deposit  vsriea  at  different 
depths,  and  the  (pot  where  the  laipauding  wire 
■luchea  wilt  ba  found  uncovered.  After  use,  place 
IB  poro.'S  coils  in  cold  water,  and  if  you  are  not 
□ing  to  use  them  tor  some  time,  ubauge  the  water 
rery  ]i  hoira  tor  snme  days,  till  all  tba  copper 
ilphata  ii  remoyed  ;  otberwiio.  the  sulphate  will 
ryetalliie  iu  the  aubitanco  ot  the  cell,  and  cauio 
iocea  to  come  off.  I  have  known  a  porous  cell  to 
fall  to  pieces  from  this  cause.  The  taethodof  making 
tha  bath  which  I  have  givrn,  generally  proves 
satiaf aclory ;  in  tsot,  it  ia  quite  ao  t><r  large  good) 
which  have  to  ba  bnmished:but  for  jewellery, 
which  must  oome  out  a  pure  white,  I  will  give 
another  method :  but  I  don't  rooommead  it  f  jr 
burnished  work,  aa  it  is  more  apt  to  stiip.  Take, 
say.  tour  ounoea  of  silvei— old  silver  will  do  ail 
well  as  the  pore— out  it  in  pieeea,  and  place  it  in 
one  of  Uiosethinglasafiaaks(withaiouud  bottom) 
in  widch  olire-oil  ia  aometimei  Bold;  pour  on 
it  two  or  throe  ounoes  ot  nitric  acid,  and 
beat  it  gently  over  a  apirit-Ump,  or  iu  boiling 
water.  The  acid  will  commence  to  dissolve  the 
ailrer.  red  tames  being  given  oH.    Takec 


[4.5(HS.]-Ea«el.- 


widar  than  I  have  given  ;  oost  al>out  Ts.— 

To^. 

r4,'flKl3.]~Sll««riiiff  by  tbe  Elaotro 
—Copper  eoudueSng  wires  and  wirea 
auapwiding  goods  in  the  bath  should  be  occssionally 
annealed.  Tha  silver  can  Qrst  be  acreped  from  tlie 
latter  and  preaerred.  /lues  ahould  always  be  kept 
well  amalgamated.  After  use  they  ahonldba cleaned. 
A  stiff  bruah  und  plenty  of  water  may  ba  used  for 
tbia  purpose.  The  hands  should  be  well  waahed 
after  handling  or  amalgamating  tie  sine  platei 
or  you  may  find  Bpota  of  mercury  on  the  platei 
artieloa  ;  therefore,  keep  the  mercury  well  awa; 
from  the  silver  or  silver  goods,  as  they  are  easil; 
attacked  by  it.      In  tha  event  ot    any  ot   tbeL 


bparing  in  mind  that  anything  whicl 
soldered  will  not  stand  a  great  amount  of  beat 
Keep  the  plating-bith  where  it  will  not  ba  sbakci: 
or  stirred  up,  bb  there  is  alwaya  a  certain  dpgre> 
of  BBdimeni  at  the  bottom,  and  it  is  as  well  t< 
leuva  it  there.  In  the  event  of  it  not  being  in  use 
(or  any  time,  keep  it  covered  with  a  woodet 
cover  mide  for  the  porpose.  Well  wash  the  gooiti 
after  the  sera toh -brush,  as  tbe  porter  will  not  dc 
the  bath  any  good.  In  the  eveut  o(  the  daposil 
not  being  a  good  colour  (it  should  be  white),  it  ii 
genetiJIy  adviaable  to  add  a  little  cyanide  to  thi 
bath,  aa  (here  is  uo  standard  quantity  ot  cyanide  : 
what  will  work  wall  at  oue  time  -mil  not  do  Be  at 
another.  By  the  bye.  recollect  that  the  cyauide 
is  very  poisonoua,  and  anyone  tbat  it  in  the  habit 
ot  going  Bear  it  should  be  warned.  Don't 
let  the  fingers  get  into  it  more  thiu   yoa  can 


le  fnmi 


p  the  chimney,  as  they  are,  t 


yuaracid  does  not  boil  over,  aud  don't  let  it  touch 
your  iiugcra.  Whenao  more  red  fumes  are  given 
off,  if  there  ia  any  silver  at  the  bottom,  add  a  little 
noreadd  til!  tbe  metal  is  all  disaolved,  when  you 
will  have  a  solution  ot  the  nitratea  ot  ulver  and 
copper.  Pour  it  into  an  rarthenvare  pan.  and  add 
at  least  a  qoort  of  water,  rinsing  out  tba  fluk  with 
a  little  water.  Now  pour  in  soma  muriatic  acid, 
and  a  white  powder  will  fall  to  the  bottom.  This 
IB  chloride  of  silver.  Leave  off  adding  tbe  acid 
whan  tha  precipitate  or  powder'  oeuas  to  bs 
formed,  and  Itt  it  Battle  to  the  bottom;  when  it 
baa  done  sn,  pour  off  tbe  liquid,  and  throw  it  away. 
aud  fill  up  the  vessel  with  rain-water  (it  you  havs 
it; ;  when  the  powder  settlea,  pour  thia  off,  and 
repeat  the  process  with  three  or  four  abaoges  ot 
water.  Now  have  ready  a  strong  solutiou  of  cya- 
nide ot  potassium  :  pour  some  ot  this  on  the  chlo- 
ride of  silTCT,  and  stir  till  dissolved.  A  little  •-iiceBS 
of  cyanide  will  do  no  barm— in  tact,  it  will  bo 
necessary,  Tbia  wUl  make  a  bath  of  four  ot  live 
gallons,  to  bs  used  Uie  same  as  the  lost,  with  pure 
silver  anodes,  Thia  bath  eives  a  very  white  de- 
posit, 1  think  I  have  now  fiuisbed  for  the  present, 
but  shall  etill  be  happy  to  reply  to  any  partioular 
question.— Oa. 

[4ai32.1  — 01ian«B  of  Fitob  In  lUUwaT 
Whistle  or  Bell.— Bee  reply,  d.  3UI.  May  not 
tbe  sudiien  or  gradual  chauiie  of  tone  depend  on 
the  position  o(  the  hearer!' — C*i^    CnnLE. 

(45206  I  -To  "  Susllghl."— In  designing  a  small 
compound  engine,  I  should  first  take  the  proposed 
steam -pressure  ia  tha  b.p.  cylinder  and  find  Us 
volume.  Next  find  the  capacity  ot  the  h.p,  cylinder 
and  the  volume  of  steam  needed  to  leave  a  t^frminat 
pressure  Dl,  say,  31b.  toolb.  at  the  end  ot  the  stroke. 
And  having  this  volume  ot  steam,  it  is  ii)mpara- 
lively  easy  to  find  out  the  naedfiii  point  of  out-off 
IU  the  b.p.  oyliuder.  But  yon  would  find  it  with 
BO  amall  an  engine  advantageous  to  bo  able  lo  carry 
the  sleam  to  nearly  tbo  end  of  the  stroke  ot  the 
h  p.  cylinder,  as  there  would  be  a  loia  from  ot 


the  otha 


1,  &a.. 


LO  the  transfer  from  one  cyliude 


valve,  wbiUt  tbe 
.presaura  cylinder  needa  a  single  eceantrioOQly, 
aim  that  a  Blip  one.  to  admit  Ibe  ateam  nearly  tbe 
whole  of  the  stroke.  I  abould  myself  make  the 
high-preaaureeugme  with  its  slide  lu  admit  steam 
for  say  H-lOtha  of  the  stroke  oa  a  maximum, 
and  then  in  running  you  could  eaaity  notch 
up  the  gear  and  cut  off  at  any  p'iint  desu'ed. 
Also,  do  not  forget  that  a  small  engme 
is  mora  wasteful  ot  steam  than  a  targe  Que,  and  that 
the  supposed  or  theoretical  pressure  at  tbe  he- 
ginning  ol  the  low-preeiure  cylinder  stroke  would 
leaily  be  much  less,  from  loss  by  radiilion,  iu  the 
ttanafar.  In  fact,  the  theory  ia  ooe  thing  and  the 
practice  another,  and  many  ihings  that  look  quite 
correct  and  tesaible  un  paper  are  not  realised  in 
practice.  I  should  not  also  like  to  apeak  definitely 
on  several  points  ot  this  question  unless  the  draw- 
inga  were  before  mo.  There  might  be  important 
features  causing  loss  *  '  t.  All  theae  require 
careful  consideration.  best  thing  yon  can  do 

ii  to  get  ont  the  drawi  (  the  proposed  engine, 

aud  1  will,  if  yon  like  ihmit  them  to  me,  then 
advise  you  on  tbe  ne  tary  points.  Real  good 
could  then  be  attained,  .s  I  would  point  Ont  nny 
defective  points  of  datt  L— ¥>J5iawki. 
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[152il.]— RaUway  P^amagtr  Oarrlape.— 
I  think  "JoTenu"  wiU  be  moiB  liksly  to  obtnin 
vhtt  ha  w&nti  by  looking  in  Fii;/iiiiiriii;r  or  the 
En//iii-r,  which  often  pnbliih  dimeniioQMl 
ihntchFi  of  rolling  stock.  Snch  a  aketch  ironld  of 
necaaaiCy  oooopy  couiidenible  apice,  and  the  mere 
dr&wing  of  it  would  occupy  conaidsmbte  tiiua ;  but 
I  fancy  if  "JuTBDia"  triei  ho  might  do  it  for 
himaelt,  M>d  utb  your  ■pare,  eipeoiall;  aa  it 
would  bs  of  little  uh  to  the  mnjonty  of  Riders. 
—Ixsi'Enoa  or  COAcnss. 

[45229.]  —  Bncliie  Qaary.  —  A  gai-cngiDe 
would  ba  tba  moat  economical  for  the  work 
devribed ;  but  '*J,  G.  B.''  can  e«uly  atcartun 
the  ooat  by  aaking  foi  eitimata  (lom,  laj,  h*U  a. 
doum  bouHa.^T.  P. 

[4533a.j— Cletatles.— Poanbly  the  ImproTsd 
Iiealth  of  the  nobleman  lelarred  to  la  due  to  the 
fact  thathelaaaot '■  twobottlaaof  brandy  aday." 
Ton  can  get  the  piiaon  diatartea  in  aoma  of  the 
Parliamantary  pa|iara  pobliihed  by  UanMrd,  or 


.n  pp.  iU-a  you  will  find  the  diot»riM 

toi  hud,  light,  and  induitrial  labour  in  coonct 
piiaoiiB.  Peopla  who  are  '*  inclined  to  be  corpU' 
Wt"  are  ioalined  to  ba  diieaiad,  and  it  ia 
daoidedly  "  beneficial  "  to  keep  them  at  about 
their  miniianin  weight.  At  the  place  dtcd  Dr. 
Pavy  gina  the  food  oonitituenta  m  nitrogenous 
'    r,  oarbo-bydratai,  ^c. ;  hut  I  may  mention 


bailey,  brei_. ., 

■net  (and  Saur  for  "dn9"),  carroia.  anioni, 
tumipa,  and  potatoea.  There  ia  not  much  chance 
of  layiBK  on  idipoHi  tia^no  at  a  conTict  establiab- 
menC,  ehoagli  the  food  ia,  perhaps  better  inc|uantity 
and  qnili^  than  :i.)  per  cent,  of  Londouera  get. — 
Kr.'i.  Lob. 

[4S24-5.]— Tin  and  AnttmonT-— Mr.  Cooke 
doca  nut  aa;  in  what  propoitiona  he  used  the 
Componenta,  nor  iu  what  order  he  melted  them. 
The  tin  ibonld  be  melted  Grtt  and  the  autim..ny 
added  just  ai  the  tin  becomta  fnied,  atirrini;  coic- 

and  the  temperature  being  tjlowedtodropiteadily, 
it  ia  imprijoued  and  cannot  riae  in  lumua  aa  he 
augseatj,  even  auppoaiLg  it  had  not  melted.  Only 
anatysia  can  diactose  the  nature  of  the  lumps.  Au 
alloy  of  tin  SO,  antimony  ^,  is  aboot  the  best.— 
Sltc.  Doe. 

[J.>21S.}— Spota  oa  Speoulnm.— Where  do  you 
Iceep  the  apeeulum.  and  who  reailverad  it  'r  It  ia 
not  unlikely  that  if  you  put  the  lid  over  miiror 
and  pack  the  instrameut  awiiy  in  a  waim  place, 
that  may  be  part  cauae.  But  look  througU  the 
back  Tolumu,  and  you  viil  tiud  a  great  dei  ' 
about  thi*  matter.  It  may  be  that  there  ia 
thins  in  the  air  of  your  diiirict  which  u  iujunum. 
T.  P. 

[I .VJ.iT.I— Battery  for  BoUa. — Can  the  carbooa 
withlcad.-T.  J.M. 


Then 

[4.W-ii.]— Qalattne  SryFlate*.~In  aniwer 
to  "It.  Sc.'a"  giun  uluut  the  procesa  recum- 
mended  by  Captam  ibncv  ;  I  bate  l>e>  n  ubtug  it 
njielf,  aa  foflowB :— Sei-on'a  N'o.  I  gelatine,  :'.'i 
grains:  bromide  of  aminuuia,  11  graint;  nitratu  uf 
sUrer,  1-igraiaa.  Dia.<oLva  the  ailTer  and  bromide 
each  in  '2oz.  water.  Put  the  gelatine  in  loz.  water 
to  soak.  Make  the  lilrer  nud  bromide  vilutiona 
warm,  and  gradually  add  Ihe  ailver  to  the  bro- 
mide Bolutiou.  atirruig  vigorously  all  the  time  (ia 
the  dark  room  of  ctiunc).  Waab  the  precipitate 
thua  formrd,  and  drain.  Theu  odd'ttie  melted 
oelatiue.  and  cook  tor  nine  bouis.  witb  three  or 
lour  shakings  between.  Thia  girea  a  Tery  senaitiie 
emuUii.u,  hut  raihor  coarse.  M7  great  diHiculty 
'""'       1  to  get  S'lllicient  c entity  with  the  pyro- 


great  many  uutmtha  are  told  by  uusciiipulous  and 
veoaL  men  working  in  tho  iutoreata  of  the  raJlroada. 
I  deaire,  for  the  benoQt  of  the  readers  of  the  Exa- 
uaii  Meciuxic,  to  give  bare  some  of  the  cceiI  facta 
couceraing  this  State.  Tbia  oin,  perhaps,  ba  beat 
dona  by  relating  aoma  of  the  experiences  of  a  friend 
of  mine— a  Londoner.    About  two   yeurs  ago  my 

friend,  a   Mr.    It ,  au  experienced   maker  of 

pianoforte- hammers,  fiiuUDg  business  very  alow  in 
London,  chanced  to  come  ucroaa  a  man  hating  an 
oBiiv  in  Aldetagate- street,  who  itrocgly  recom- 
mended  him  to  emigrate  to  Texaa.  My  friend  was 
about  forty-QTe  years  of  age.  and  had  a  wife,  a 
aou,  and  a  daughtur  living  in  London.  Texaa  was 
painted  to  him  in  glowing  coloora.  It  waa  a  per- 
fect El  Dorado— it  was  the  very  land  Sir  Thomaa 

Uoore  saw  in  hia  dreams.     Mr.  II gathered 

from  the  acoount  he  heard  of  this  new  land  that 
farming  iu  the  United  Stataa  waa  auotber  name  tor 
coining  money  with  rapidity.  He  betieted  what 
he  heard,  and,  inoompany  with  a  friend,  they  sailed 

from  Liverpool  to  New  OileaDa.     R 'a  wife  and 

children  werelettinl(0udon,f  or,  as  both  the  boy  and 
girl  wore  old  enough  to   work,  it  waa  deemed  b 
tor  the  father  first  to  aecure  a  homEaleaU  before 
vitiag  hia  family  out.     It  is  well  thia  course  « 

tolloH-ed.    In  dne  time  li reached  Houston, 

the  chief  city  of  Texas.  It  ia  a  difficult  matter  to 
describe  the  people  and  city.  Everybajy  is  lank, 
lazy,  enervated  by  the  excesaive  beat  and  malaria. 


Liaat.  "Does 
s  and  (ever" 
attacked  by 


akill  with  which  the  eiilorgMBent  u  nada ; 
rule  (though  my  eipeii^M  haM  bacn  — '' 

portraiture)  negativea  will  -    '  "^ 

than  from  about  foui  to  si 
that  the  reaultingpoaitira: 

eularge  ug 


rgsBent  la  nana :  di^m 
DM  haM  bacn  Ptliwip^' 
11  not  baai  euIaTgiuB^ 
six  tima  without  ^f 


V't* 


are  more  plentiful  than  walkiDtt-sticka  iu  Engli 
Vice,    aicinesa,   and   misery  aro  r.it;ijaat.      ] 
''Aq  luquirer"    ka< 
mean  ?    My  friend. 


wiahea  to  eularge  ug  to  12  by  10,  I  tlunk  lu^,^ 
do  well  to  keep  bis  0  by  4  apparatua. — Pno^J^ 
[4531S.]— Iiaimoh  Knoliliiary.— I  sho^^ '^ 
alter  the  stroke  of  the  cylinder  now,  as  it  vw^ 
Tolve  a  new  orank  beuig  flltad,  fant  do  ^^  . 
you  can  with  the  uTijUpg  engine  ;  not  onlf^^jd 
unless  you  had  a  boiler  giring  a  num  aik-^T  ^ 
ply  ot  ateam,  there  would  be  a  diiact  ,^ 

{ou  are  about  to  ha*a  a  new  buC/^^aj 
uUd  it  yourself,  yon  can  easily  e'™^^'^ 
line*.  What  I  like  is  a  fiue  bow,  with  «■  ^.4 
but  nearly  pure  wave  linea.  A  iiCi^.^; 
although  it  looks  well,  doea  not  giTO  tta^Sj^i 
ot  speed.  Then,  again,  the  liiiM  In^^^"  ti 
oust  lead  up  to  the  mid'body  Una  b^  ^^t)(t 
^  yet  an  inorsasiag  degree,  so  ttiiat  the  4>*, 

I  the  weights  are  carried  are  (nil,   and  /b 

I  to  sualam  them.  The  linea  of  the  slarn^  •^* 
I  hollow,  aa  tending  to  prodnce  a  aan^B^a.  ^> 
I  favourable  to  tho  acrew.  The  real  of  ^T^*,3 
be  pretty  good,  as  it  gives  a  form  ol  i^'j's* 
seaway,  and  yet  easy  to  drive  Ihroos^/L  ^' 
1  now  see  hy  what  you  aay  that  Sa  i,J^  1 
totally  unfit  for  its  work.  When  I  maii.JV  J 
tubes  I  meant  at  least  Iu  to  20  ot  than.  ItruS  B 
be  no  use  to  reduce  the  area  ot  tht  a'  "    - 


hat  '■ 

,  Mr.   It ,  ws 

irybudy  else  ii  iu  I'cina. 
pacitated  tor  work,  and  by  selling 
and  evcrytbing  on  which  he  could  ri 
not  to  Xow  York.     1  was  with  him 

time  these  "  chilla  and  fever,' 
were  npoa  him.  Had  he  not  i 
Kew  lorkhe  mutt  Boon  have  < 


'  »ppiy 

a; 


1  halt  a' 


et  with  fricnda  iu 
ied.  Finding  that 
ily  got  bold  of  his 
-  -  -      This  he  did. 


older  than  he  did  two  years  ago,  and  his  p(>cket  it 

soma  respecta  he  acted  uuwia^Iy  wheu  in  Texaa  ; 
but  tbu  tact  remains  that  the  Stute  is  anything  but 
a  desirable  one  to  emigrate  to.  It  ii  the 
cemetery  of  countless  hopes  brought  across 
the  ocean,  and  many  au  emigrant  Qudi 
there  a  premature  grave.  Cattle  rjuclioa  exist 
in  some  puts  of  the  State  in  abundunce.  where  the 
cattle  browse  over  the  vast  awamj'y  land  ;  but  ui 

laa  thia.  and  cannot  lucceud  iu  it.  If '-An  lii 
louir^r"  wautal  


orlh,   Lotbi 
n  Maui 


■p  let  him  keep  furtlie 


aa.Misa 


reply  I, 


i,  Miune 


UttrE 


Lvelo,*. 


oxalate.    The 

and  before  fii 

np.^ouli'b 

tea, 

for 

half  a  minute 

uaol. 

lear  troui  t 

"X 

olutiou.     Will 

1    » 

;.ml 

nve    Jo 

devoted  to 

pho 

t^->E 

^phy.-WHlTB 

part  ot  ■' Jui_ 
to  pay  on  tools  ot  trade  that  triLiy  bu  brought  out 
by  the  emigrant.  But  let  me  quote  a  few  clauses 
(rem  the  statute,  putting  would-be  emigrants  on 
thcirgoard.  It  asys  "  ihe  eiemptidti  [^Irom  duty 
of  touls  of  trade]  atiall  not  be  construed  to  iuclude 
machinery  or  other  articles  imported  for  use  iu  any 
manufacturing  establiahment."  "  The  liw  author- 
iiing  the  admusion  free  of  tools  ot  trade  ia  limited, 
and  doea  not  cover  'machinery,'  or  any  article  to 
ba  worked  hy  any  other  than  manual  power,  and  is 
restricted  aa  to  Dumber*,  quautitv,  uud  value  to 
what  ia  ccugidered  reasouuble  for  ILe  actual  uas  of 
Ihe  person  to  whom  thpy  belong,"— R.  M.Tuttlk, 
P/..videuce,  H.I.,  U  .S.A. 

[1-J30J]— Key  leas  Qauevft  W«tcb.-.J  have  a 
keylesa  (ieueva  walvh  to  cloiin,  with  an  aacape- 
wfaeel  with  SU  teeth.  I  must  say  it's  lh»  flnt  that 
I've  ever  lecu.  It  eonsists,  aa  ■■Guyoi"  stys.  ot 
yu-leeth  going  barrel,  centie-wheel  UU,  piuion  IU; 
Ihird-wbeel  'J6,  pinion  6;  and  escape-wheel  30, 
pinion  C.  It  baa  no  fourth- wh eel :  tho  saconiis- 
haud  [ur  ibonid  be)  ia  put  on  the  escape-wheel 
pivot  instead  of  the  fourth-wheel,  and  goes  round 
four  times  to  the  minute.  The  escape- wheel  goes 
the  same  way  aa  an  ordinary  Geneva's  fourth- 
wheel,  Bud  the  notch  in  Ihe  cylinder  ia  at  the  con- 
trary tide  to  any  other  Cienevs,  to  illow  »t  the 
escapo-whcel  gomg  the  contrary  to  an  ordinary 

I  watch.    They  are  cheap  auctioneer's  watches,  very 
rough,  and  only  jewelled  in  two  holts.    They  ore 

I ^_._,._^    ..,    ,  ^^^^       jr^^j, 


4ly  finished,  and  com 
glad  to  an*wer  any  n 


.  ihedraughl.  The 
the  length  of  grate  ii  

Iter  it.  The  best  tliiog  you  csa  do  it ' 
apply  the  petticoat -pipe  on  the  fuiuiel,sadi 
'10  enlarge  tho  blast  noiile  to  :iD..  li 
le  the  back-presiuio  somevLat.  Yoi'_ 
to  find,  with  a  short  slack,  ths  disi^al 
improved  at  first  with  the  petticoat-pip-,  bat li 
instant  the  blower  on  the  engine  starts,  it  *ill  k 

[4.i3.30,]  — Plg-Iron  Aaalysea.    ItJoaM 

soluble  residue  which  he  weighed  aa 
also  contain  aihcs,  derived  from  the 
ably  preatnt  in  pig-iron,  hence  the  iaiatnijt 
his  results.  If  he  will  try  the  followiatnM 
due  to  Ulgren,  I  have  no  doubt  he  will  b>  h~ 
auccesstul:  weigh  out  abont  i  giaait  d  ft 
coarsely -powdered  sample  into  a  smsUflakni 
taining  IU  grama  of  coppai  aulphata  diuolnli 
about  ■5I1CC.  of  water,  heat  gently  witb  enAL 
agitation  until  the  iron  is  completely  SmM: 
allow  the  aolid  particles  to  settle,  and  pootslf 
aa  much  of  the  elear  liquid  as  postiUe.  Tab 
raaidue  in  the  flask  add  ^acc.,  of  cenctnMr' 
sulphuric  acid,  allow  to  cool  and  then  a<lJ(i|U< 
tea  i;rsm<  of  chromii.'  add:  now  cloMtbeli 
witha  doubly  partoratod  cork,  carrjin|[tm^ 
tubes,  one  beiug  closed  with  a  eaoutchoiie  tsf,  A 
coun«4  the  fiaak  with  a  HMI 
the  first  containing  pumics,  wiB 

-. ...itcd    with    copper    aulidiile  ■ 

■trongly  heati-d;  tbcstcond  calcic  chloniii :  uJIk 
third'  cuaiauly-pordcred  aoda  time.  Tiiaobjidl 
this  third  tube  is  to  absorb  the  cai'     '  "^ 

which  will  nuiilt  from  the  oxidisatiooi 

by  the  chromic  acid.   Ita  weight  mast  bewcut4 
known.    All  being  urranged,  apply  a  e^ikW 
to  the  Bask,  gradually  increasing  it  ai  tLs  tfE^dK 
ot  gas    blackens,    until    white    vapoun  sn  M 
within  the  llosk  ;  then  remove  the  \ubj.  aim 
caoutchous  cap  from  the  iulet  tubeofllniA" 
aspirate  a  alow  current  of  air  throufli  1^» 
paratus,   so   as  to  aivecp    every  trace  at  ™*  1 
di.'xide  into  the  soda  lime  tube,  wbii:!iutkua»  ' 
tachcd  aud  accurately  weighed.      Iti  mccAa^ 
weight    shows    the    amount    of    carbea     ^"^ 
absorbed,  from  which  the  quantity  of  nilxi^^^ 
simple  ia  readily  calculated.     The  abon  T 

estimatca  the  total  earban.  To  estimatstbel^^^ 
carbon,  dissolve  thrto  to  five  grams  althe^^J 
in  modcrately-CDuceutrated  hydroddoii-'  -'' 
collect  the  insoluble  residue  on  'a  veigheii-''^^ 
washwtU  with  hot  water,  with  dilotehyt-- 
oeid,  with  potash,  to  remote  »ili';a,  and  GtisS"^ 
alcohol  auJ  other.  Dry  at  lll)C.,  andBft*!' 
the  residue  obtained  as  above  may  be  driei  •*- 
with  coiipcr  oiido  in  a  short  c^m-malion  tiitt>  *- 
burnt  ill  a  cuireut  ot  oxygen,  the  carbm  «*| 
tbcn  collected  aud  weighed  in  the  form  of  E>    - 


[43201  ]—Texaa.-~The  climate  of  Texaa  is 
Tarioua.  You  can  live  on  high  ground  at  Ihe 
Qorth-westeru  part  ot  the  .'^^ate  sud  have  it  Cold, 
or  in  the  more  aoulLeru  p>rt,  aud  hdve  it  hot.  It 
ia  a  pretty  well  E;tabli>be<l  fact,  however,  that  the 
more  healthy  porlionaot  Tcxaa  are  situated  where 
the  soil  is  comparatively  barren,  while  the  man 
who  would  live  where  Ihe  land  is  fertile  most  sub- 
mil  to  malaria  and  well-nigb  unbearable  heat. 
Texaa  is  one  ol  thnsa  :;tat<*  concerning  wLich  a 


.—J.  S.,  A  Bbotiieb  Pivotek. 
[4.)331.1-W«»to  Timber  In  Satc-MlllB.— 
May  be  cut  into  brash-makers' stockH  and  boards 
to  advantage.  For  tnrujug  it  in'o  bobbins,  a  wood- 
turning  lathe  would  be  required,  which  would  ui,t 
renuire  much  power.  It  "Saw  Miller"  wiU  send 
his  address  to  Lewis,  btuahmaker,  Swaua^a,  ba 
c*n  receive  (izca  aud  patterus. — Jis.  I.  Lewis,  tlU, 

[i.iMi  '—EnlargemeiitEfrain Quarter- Pl&t« 
HesatiTea, — A  good  deal,  of  (.-oui^v.  depends 
upon  the  quality  of  the  negatives  and  (he  caie  aud 


[IJ3JI.]— Lantem-Slldea.  — I  will  eade!« 
to  help  you  with  the  latter  portion  at  i<— u  '^ 
pictures  on  paper,  reudered  semi-tran:par(B=' 
paraffin  ot  similar  aubatancea.  Such  pictureM'' 
make  slides,  but  I  do  not  m?ommend  them.  i»* 
will  do  you  Utile  credit,  if  they  do  not  dams0- 

would  show  you  some  of  them  and  gtas  (ir'J 
by  way  ot  contrast:  hut,  if  jou  draw  fairlrC 
might  make  plessing  alidea  by  coating  glaMCsV* 
negative  varuiib,  and,  wheo  dry,  dipping  i 
linger  in  powdered  rctin,  and  rabbtng  taeii'' 
with  a  light  circular  motion ;  you  wiUjitou^ 


ENQUBH  HBOHANIO  AKD  WOBLD  OF  SCdENOB:  Me.  8?4. 


IWTM.  BsTinit  iniTcd  at  thia  point,  if  cotsied 
iew*!»  am  put  to  uij-  ot  tli«  whfeli,  le-oil  with  s. 
blaut-poiQted  nndlc.  My.  uid  then  repluc  ths 
vfaccli,  j;c.,  iu  pnxiHlj' iheuiae  onleitbty  werf 
io  bdoie,  Uis  pillor-^Ute  folloKiag  unt.  Witb 
tlie  IvMien  in  tbr  right  huiil.  siitl  lh«  movement 
in  tfa«left.  cueluUr  Kt  nch  pirot  in  jti  pliica  io 
Iha  pillar- plate,  %  Eratle  but  comlaut  pressor*  o[ 
tbe  platti  to  each  other  mnat  be  kept  Bp  during 
Iliii  pronia,  or  one  pilot  will  pop  oat  of  ili  hole 
vhilit  another  ■■  Inrmg  att«ndrd  to.  With  Ihii 
c^racioD  tati»taclonlj-  accampliahetj,  rsplace  the 
Tollar-piiu,  the  tlinrt  pioi  eoiug  into  the  two 
rillui  wfairh  come  clp/r  lo  each  othar.  Xow  tum 
:l^e  luaee  noiid  D&lil  (he  hooking-in  bole  tat  the 
chain  rata  jmt  OTer  the  ccnlre-wheBl  toeth.  Hook 
tke  nnper  end  of  the  chain  in  the  hole,  and  plnee 
the  Vantl  in  pontioD.  the  iqiured  end  being  put 
through  the  bottom  plate.  Replace  The  barrel 
oock,  and  then,  baTing  booked  the  looae  end  ut  ih 
ekaiq  n  the  barrel,  Kentlj  and  carefully  wind  th 
chain  lonnil  Ifae  baml.  Holding  the  chain  in  tha 
pstim  with  the  thumb;  repUce  the  ratchet- whec 
and  wind  the  ipcing  up  about  a  halt -circle,  inser 
Ite  piinl  of  the  click  u  a  tooth,  and  screw  da*r 
li^ht.  At  thii  juai'luie,  oil  all  the  pivot-boles 
giiiLBmoie  or  leu  accoiding  to  the  liie  of  tb 
f  iTot,  or  beahog.  Tbe  imaller  pivoti  will  need 
c:Jt  10  much  aa  w.ietd  make  a  spot  on  papei 
!uje  ■•  a  period,  or  toll  atop,  in  any  part  of  ' 
better.  Ati«Qtin:.ma;  now  be  given  to  the  atilT 
tL/i  balance  wheel.  To  clean  Ihii,  procure  ar 
crdinarj  addim  cud.  and  from  its  edge,  inw.ud5, 
cut  a  narrow  atrip,  paaa  the  Cftrd  under  the  baii- 
■piiag,  and  betwvtn  it  and  the  jewelled  taller,  and 
knuh  the  renter  and  bottom  pivot  pofectlj' clean, 
thes,  Ici  the  top  pivot  and  wheel,  pan  the 
cut  card  between  Ihe  apting  end  the  wheel. 
Thii  plan  obviate*  the  poaubilitj  of  damage 
to  the  delicate  hairapiing.  Place  the  bslaucc- 
Ma£  in  podtion,  and  pin  the  haiiipiiog 
up  as  biFfore,  inirrting  the  ontar  coil  of  some 
liBlwera  the  little  regnlating-pina  in  tlie  index- 
poiuttr.  Tbe  tptiog  uuit  be  left  free  to  pta; 
between  them,  and  free  from  the  pointer  iiseif. 
^Thc  iawel-idii  in  the  roller  moat  now  be  placed  la 
Ihe  levei-f.,Tk,  and  the  walch  be  gat  in  l>eat. 
Tbeie  is  more  in  this  eiprurion  than  meets  tbe 
cjt.  Uaiif  Batches  stop  through  being  out  of 
Ual.  Au  infallible  ten  ol  correct  settiug  ii 
-when  a  bir  of  t:e  balance  is  at  nst  exactly  over 
^e  [•llet'p  bole,  and  lh%  ruby-pin  in  the  roller  is 
u.  an  exact  line  wilb  thst  and  the  atafl-piTOts.  I 
'Cannot  enter  inti  a  mire  Indd  explanation  of 
r,  aa  I  fear  I  bate  already  exceeded  the 


Itf'-i 


«  letter.    Oil  the  cock.b 

nwiDg  down.     If  the   bait-spting  h 

appear  perfectly  Hst,  ni 


bun  set  rifht,  .. 
lice  from  lb*  topplMle  and  baji 
■Cpir  a  Uitle  oil  to  tbe  'icape-wbeel  teeth,  or  tl 
iac*!  al  the  pal:etB.  acd  then  wind  the  watch  a 
guiding  the  chain,  in  sodotng,  to  the  groavei 
the  fusee.  S<,w  replace  the  (annoti-piuiou,  bo 
and  minute -wheel!,  dial,  and  lastly,  the  bands. 
their  I ui^ctiva  place* ;  tbe  secnriug  of  the  mov< 
ment  in  the  o<b  cumii.g  after  that  has  bei 
•  putting  before  the  uoinitisted 


fl..J.    of    clti 


ling  a 


■atch.  I 


^aktr  leadeiB  if  I  have  been  a  little  prolix  in  my 
deaoiptKn.  I  have  eouvinced  myself  in  Ibir 
tDsUa  tha*.  it  ii  batter  to  eir  on  tbe  aide  of  a  gooC 
iattbtion    'bin    to    land  an  onwaiy  amaleui  it 

tLf.'.-ultisa  by  ItariDgneceaaaryinatnution  unsaid. 


'tli4iii  \ — Pompa.' 


"  Slthjoht."- 


-Beally 

tM  caat  U  :at  that  can  haidir  be  correctly  dealt 
with  from  u.'a*  dcacrii/tion.    Tha  most  likely  thing 


kb»-«ptiu>.  This  W'.u'd  aceoimt  for  the  noite. 
fc*7'jul  tbit  thari:  may  be  the  rtason*  sat  Out  by 
'Ar.  A.  Jiu-.itr  .L'i  an'^tber  gtutleman.  What  you 
uy  lUiW  tu  m'.re  Inclines  me  tu  think  that  tbe 
1./-UR  is  in  the  aii-v>tsel.  A  reason  why  a  uoi-e 
vvirt  LOW  wfaicb  did  not  during  the  flrit  twu 
y-Mit'  working,  might  very  poisiblr  rMult  fiom 
tirfi  tac*. ',f  S'.rriti'ju  in  the  aii-viaae^  even  in  the 
«J'Spac«,  duu  tij  oxidation  having  formed  a  blow- 
fA-'.i  In  th4  cutfaiK  ]terbapa.  I  am  soriy  I  cann'it 
taytawewith  '»itauity.  In  u  case  liks  this,  one 
V>vld  aicjrt  tik*ly  locate  the  place  and  causa  easily 
•^'.■•Xii  it  A  fKf^ibti  liiipintioii  were  made,  wbilit 
■■..ii>*i>  V'luii'Mihl'i  t"  apeak  poiitively  iu  tbe 
lift,  f.i    t'Juhiiu'jU*  written   dewiiption    only.— 

.'.VX  ,  -t^ur  Okk.-i-.  will  be  lift  to  cut  it 
■:>  iF.*'! '.1.1  "iK'i-'Ui  cw|i|ir>:d.  Whsu  cut  bury  it 
.:.  -iiT  III.-;  ai.'J  jiUcn  io  a  dry,  wall  vsntila'ed 
-  biat-u.  7  .lie  taknn  tfi  dry  I  enariot  say.  That 
>■  ■'  •■.tfi,-:  ijf-n  (be  lenifi'iratiire  anil  thickneia.  ~ 

.       :       Im:*.-!  r^ntfRa  — Ab.ut  3It   Cin.  to 

,.       li-j:.  A!.!.1,!.:,rM.  i 

kVC'f        rjwiMullkei   B»llw«r>.  "  nrivnra'  pay  i 

'  • 'n*  ».  1-.IIs(i  p'.r   in'.uth.     Kir-man'su  much 

^  h  t/fUftftuiii  tl.  tl.itiri,     V'fU  would  have  tu: 

M^pit  A*sv  tiba  tAifjm  on  road.     Your  best  abanoa 


h  duller  and  of  a 


would  be  in  lbs  fitting  ahops;  from  what  T  ha 
seen  I  should  prefer  tbe  United  States  to  Canat 
and  should  not  go  until  April. — E:!ni)iE3U;(. 

[ihili.]  —  Tominff     Face   Plate   for    61 
Lathe. —VouT  lathe  is  a   (^t-tathe,  1  expect. 

so,  act  a  piece  of  beech  or  any  hard  wood  \\\ 

Uiit^,  and  bare  to  size  of  crank-abaft.  Pat  upon 
maudril  and  turn  down  aa  iraall  as  yon  can  we" 
do  with  it,  that  strap,  when  running  from  it  si 
upon  your  large  speed,  will  clcfu' your  lathe -bed  t 
shean.  Cut  the  name  in  a  half,  and  make  fa 
npoD  crank,  and  drive  with  a  strap,  which  may  be 
done  by  pulling  your  headstock  foiwaid.— JACK 
Of  All  TKADEft. 

[4.5176.]— TiirnlnB  Face- Plata.— It  jonrcaat. 
ing  be  thick,  and  you  have  metal  tn  apue.  I  aboult 
get  eomebody  to  raugh-turu  it  tor  you  on  a  baek< 
gear  lathe.  It  will  probably  not  run  quite  trui 
when  screwed  on  the  maudril,  but  having  the  icali 
removed,  you  will  not  find  moeb  difBcully  in  turn, 
ing  it  up  true  vrith  your  plain  mandril  lathe  run 
at  a  slow  ipoed.  I  have  teen  o^eobi.  a*  lai^  ■ 
thte,  tnrued  without  back-gear. — HslTLEr. 

[46j:S]-D1ppUb  Braea  In  nixtnre  of 
Hydrochloric  Acid,  and  Alum  Io  Impaxt 
aO-oldColour.— lam  very  doubtful  if  that  will  di 
it.  Dipped  iu  aquafortis,  i.».,dippiugadd,  or  nitri< 
acid,  aod  plunged  into  water,  in  which  a  small 
portiDD  of  cotnmoa  wuhing  soda  is  diasolvcd ;  i' 
will  come  out  a  good  gold  colour,  t  have  used  ii 
to  take  od  the  peculiir  white  glint  that  some  bras! 
has  after  dipping.—Jlcl:  of  All  Tbaues. 

[1617S.1 — DippioK  Brass. — Having  had  somt 
biasa-wotk  to  finish  lately,  I  tried  the  recipe  foi 
dipping- bath  of  hydrochloric  aoid  and  alum,  givei 
a  fortnight  ago-  I  could  not  make  it  sjiawer  ai 
all.  end  the  lustre  given  was  n 
greenish  hue,  in  oomparisou 
atrODi;  nitric  asid.  When  dipping  articles,  1  have 
a  bath  of  whiting  and  water  close  to  my  acid- 
bath.  When  tbe  article  ho*  been  dipped  four 
seconds  I  remove  it.  and  m-laiillii  plunge  into  the 
wbitins  and  water,  which  removas  at  ooce  all 
the  acid  and  oxide,  and  it  comes  out  a  beaotiful 
dead  gold  colour,  requiring  to  be  ooly  dried, 
warmed,  and  Iscquered,  Should  the  first  dip  be 
not  snlScient,  yon  can  repeat  tbe  process,  and  esd 
by  a  dip  just  in  and  out  again  quickly,  having 
previously  oteaned  the  article  in  water  and  dried 
It.  Don't  pat  it  into  the  add  wet,  l)ecausesome 
parts  being  wetter  than  othErs  the  acid  will  attack 
them  unequally,  and  the  result  may  be  a  cloudy 
mottled  appearonoe  on  the  surface.  Never  use  a 
pair  of  iron  tonga  or  forceps  for  holding  tbe  work 
when  dipping:  eilhei  suspend  it  fiora  a  hroas  wire 
or  make  a  pair  of  tonga  out  of  a  piece  of  ]  by 
3-lbth brass,  something  like  along  [lOir  of  sugar- 
longe.  If  obliged  to  use  this  process  indoors,  you 
shouid  get  a  draught  to  carry  awsy  the  brown 
lumei :  they  are  not  pleasant  to  iuliale,  to  say  the 
leait  of  it.  If  you  hsTs  a  fireplace  not  in  use, 
mtke  a  hoard  to  tit  it  exactly,  and  at  a  convenient 
distance  from  the  bottom  cut  *  hole  in  it  about  6iD. 
aquaia.  Plsoe  your  acid-bath  cloie  in  front  ol 
this,  and  the  air  rushing  through  will  cany  the 
hurtful  fumes  op  the  chimney. — UaWLET. 

[lAlSl].- Bpeculnm-QrlDdliiK.- Thediometei 
of  the  bevel-wheels  in  my  machine  ia  4in.  They 
appear  strong  enough  for  Gin.  or  [2in.  ipecnlum,  if 
leiired.— A.  Woolbet  Blacklock,  M.D. 

:s  Bollera. — I  know 
•d  marble  and  other 
tione  ooinmni  by  on  old  three-cornered  bond-iaw 
file,  put  into  a  loog  handle  (not  patented).  Hi 
bad  no  slide-rest  or  Back  gear;  he  used  the  hand, 
boat  alone,  and  to  reduce  the  speed  of  hia  wood- 
lathe  the  engine  ran  slow  on  pnrpose- — Wobictq 
To«. 

[l.j4S9.]-Tiirninar  Oraoite  aollara.— This 
may  bo  done  with  chilled  coat-irou  rollers  or 
wheels  with  teeth  in  (hem  used  iu  a  foik  iu  tbe 
slide-rest,  the  same  OS  a.  milling-tool,  the  surface 
lieing  reduced  b;r  the  crushing  actiaa  until  a  fine 
surface  is  got  flniibed  by  grinding  and  poliahing. — 
JiCK  ur  All  Tudes. 

[4.^»1.]-aillQBte  Solatlon.— There  is  a  >Ui 
cats  paint  that  adheres  vary  well  to  iron,  and  Rives 
-1  good  surface.     Bee  >*  London  Directory-" — Jack 

[l.'il93.]— FixlDff  Bnmlahed  Banda  on  Ptc- 
lare  Framei.- 1  do  not  knowwhat  special  bonds 
rou  mean,  unless  the  Crerman  mitre  plates  and 
ingle  piece*  made  ol  latteen  brou.  Some  picture 
rame*  I  have  aoen  com  pletely  covered  with  it; 
he  framework  is  rabbeted  ou  the  inside  for  the 
noulding  or  bead,  and  a  saw  kerf  or  channel 
Ll<out  tin.  down  the  outside;  the  metal  is  isid 
upon  the  frame,  turned  over  the  side,  and  leem  ed 
'    '     '  "  '   '    the  quirka  and  cbanoEl  by 


whee 


ms' 


Some  few  y 


rolls  and  stamped  angle  pi.    .    _   .  

I  any  lately,  but  I  have  some  photo  carte 
of  the  same  material  by  me  now  that  have 

kept  thaii  ooloni  welL— Jack  of  Au.  Tbauks. 


[4S19-5.]— OoU  to  Sim  jltl.  BpaJk -To  St 
LaJicasteb.— Youcan,  of  conrse  use  oottOD -ccvetej 
wire  in  place  of  ailk-covered  wire,  hot  Ihne  an 
three  objections  to  its  use.  Firat,  Its  tnsnUtiDa  ji 
not  equal  to  silk:  secot^d,  it  is  more  balky;  ssj 
consequently,  thirdly,  it  is  impossible  to  windM 
much  in  same  space  aa  of  silk-oovered  win: 
therefore,  the  spark  will  be  shorter.  I  havaut 
time  this  week  to  make  drawings,  but  as  soca  u 
the  bustle  of  Chriatmas  business  ie  over  I  will  ifij 
drawings  of  every  part  of  the  coil-— W.  J.  Lu- 

[4.>J96.]— Oement-— (iet  aome  good  PorUsad 
cement,  and  render  your  tank  from  |in.  to  tis. 
thick  before  cementing  your  ehUi  in.  Boagha 
your  glass  bv  grinding  it  with  No.  3  emaiy,  abM 
gin.  or  iin- all  round  the  edge;  wheatbeoEBM 
is  set  and  dry.  make  it  moderatel*  waim,  mi 
paint  with  paraffin  wsi,  and  for  ooloura,  ndssi 

J  allow,  use  ochres  or  Toibay  red  :  sieiuia,  nroi 
utnt ;  tor  blue,  smalls :  black,  irory  black ;  fm 
—^''1,   zino   or    Spanish   white. — Jack   or  Au 


rdinary  gtaaa  jan  with  th* 
to  which  a  plate  of  gim 
lay  Be  cemented ':  Yon  can  putty  a  glan  into  &> 
■ont  of  a  zinc  case ;  but  if  I  were  yon,  and  wsiM 
.  large  voasel,  I  ahould  make  it  coitirel]'  of  ^m 
both  bottom  and  sidea. — W.  J.  LutCiBTOt, 

[451 07.  J —Cheap  Perfuma-— Why  don't  yea 
„  It  rid  of  the  nasty  smell  i  Why  try  to  nix  • 
good  odour  with  a nastf  one:  better  by  all  meat 
build  a  flue  of  iron,  or  :Emc  will  do,  and  carry  aaay 
the  smeU  into  the  outside  air.  Von  will  Qod  Ih^ 
leu  you  get  rid  of  it,  you  will  always  dated  iH 
naatineaB.  even  among  ean-dB-oologne,  or  say 
ither  good  odour-— W.  J.  LiSCASTRE. 

[4)108.]— Dew-Oap- — Dew-oap  ma j  be  toegv 
with  advaatage.   Yoa  might  make  ap  a  ligbt  drv' 
cap  of  two  ends  connected  by  wiresrork,  then  ewtf 
the  whole  of  the  wirework  with  fine  gaoze,  sndM 
gardeners  uie  to   protect  trees  from  froat— tkM 
preventing  radiation,  and  conseqaeatly  not  afloV'    , 
mg  the  deposition  ol  dew-     Ton  can  make  a  de*-    J 
cap  oft.  long  in  thia  muiner,  and  although  so  Isaf  I 
it  will  he  lighter  than  an  ordinary  One  half  the   I 
length.- W.  J.  LAHCi3TEB-  I 

[4.J499]~SertbonObaemtoTT-— Patafrsw-  J 
voik,  Bay,  lit.  high,  all  over  the  top  of  obsem- 
aiy,  and  on  to  this  uail  some  gauze,  auch  n 
leacribed  in  answer  above  ;  this  will  prevent  ttx 
brmation  of  dew  on  the  top  of  odaervatoty,  >■£ 
will  kee^  the  obeervat'iry  much  mjmer  tk^ 
without  It.    Yon  ought  not  to  rab  telescope  «^    ',, 


imtil  dry,  than  wipe  it  win  t 
chamois  leather  kept  on  pnipoee,  or  on  old  ^ 
handkerchief. — W.  J-  Lahcaitek. 

[40.W0.]— BeflectlnB  TelesOopa.~-To  Ha,? 

LANCieTEK  —Don't  think  of  making  ^  ^ 
.leculom  at  all :  ther  are  things  of  tha  pas^^  ^| 
am  glad  "  Orderic  Vital" 


;uert.    You  may  depend  upon        . _.»„..„ 

[luch  fashions  oome  ronnd  and  ronnd  mft  «,:|hm 
rill  neTBrlw  fashianab.k.-*--^ 


slowly,  and  yon  will  suocaed.  Ton 
piece  of  pUte-^laa  the  sJEe  you  want  u  M" 
speculum:  this  ii  betterby  far  tlun  haVK-sgii^ 
as  some  have  done.  The  ordinary  pla~*^-e  wih* 
more  homogenecuB.  and  will  be  worbed.o  asicI.'D* 
glass  will  cost  you  a  mere  nothing  :'a.  ft  vi  !>•■■ 
T-atience,  and  perseverance  that  will  wnwy*  ^ 
ipeculum  a  good  one.— W.  J.  Lajtcabte^t— 


ie  potash,  in  which  the  ptatea  ahosxl^— ^t*' 
metiod  and  left  until  cold,  when  tha  p.>^:::3lt^ 
ba  poured  off,  and  the  plates  waahea  u  ^a-iiwl* 
tap,  any  adnerentp-irtiousol  film  boB^ra^^^  u^ 
— nh  a  rag. — PnoTos. 

[4S507.]— Oleanlnff  off  HacatiTe*.-:' }, 

easily  clean  the  plates ;  put  them  into  wua   ».  *"j 
with  a  small  quantity  of  Bulphatio  acid;  tlM|bX.<A.  '.v 


W.  J.  LlvcabIeb. 
[4550a.J-Maklii»   Woo*     Ftpaprool—  -"»^ 

liquid  silicate  and  lime  will  render  it  to  a  i*^     ^ 

extent  Hre-proof— Ihe  only   proceas    1  kaeaO"? 

Perhaps  Hansome's  can  supply  th*  dlicste.— -^^  ' 

'r  Aix  Tbades. 

[45510.]— Sasneto-SlectriiNa  MachEa»<*^^ 
.'ou  can  put  a  dial  in  the  lid  ol  th*  mactms  -  ^''i 
n  index  nngar,  hanng  a  email  piaion  iiiiiliiMr^?  ^ 
loved  by  a  rack  Doming  from  the  armstea**'^ 
lagnel,  so  that  as  the  armature  is  drawn  c 


,  ,  .  -  u  lapOMiUs  to 
la  strength  of  tha  currant  itom  nA  ■ 
— W.  JT  LucASTKn. 


Beo,  28,   1B81. 
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[45511.]— Sel&tliie  FUraa  — Oslmtiao  elms  an 
■not  7«t  K  iiuneu ;  tbece  are  dilllcaltie!!  ia  titming 
tlkam  Uut  will  han  to  ba  rem^rsd.  sod  then  the 
■nlktina  itnlf  will  not  iM  into  a  perfect  pliue.  at 
tt  •bonld  da,  to  obtaia  a  criap  imnga  all  over  tbe 
^ta ;  itill,  I  hare  no  doubt  tbe  evilg  will  be 
caaudied  b^onloag.— W.  J.  LiLhcistkb. 

i;45514.]— Powoi  of  Field  01«««.— DaopetBye- 
■■(•M  lenwa  with  an  addttianal  leagth  ot 
tnbiiig  will  eiva  ;oa  mars  power,  bat  at  ttui  (am* 
time  wilJ  isdaee  the  field.  You  shoold  get  one  a( 
tho  thiaB-oI)»n([a  (tlaaiupi,  hiving  thr"    -----    -' 


t  differant  foe 


— W.  3.  LiSCASTEB. 


:e  then 


[45510.]— Cl>««t  P»ln.— To  Da.  Eduosds.— 
From  the  aymptoma  deseribod,  I  should  ba  inclined 
to  think  that  il  "  A  Poor  .SulTerei"  neglectn  hit 
pAlo,  he  will  diicoTat  ur«  lnug  that  ha  i>  another 
nBtiin  ot  chest  diioase  (caniunintina)  ua(oTiiinat«lf 
•O  pFBTalent.  lamledto  "ipeakto"  thii  ({naty 
on  aeenant  of  aoma  inforinittan  I  gaiaei  ia  mj 
lut  visit  to  Pdrii.  Attba  Eibibitian  of  Electriaitr, 
I  mat  a  Chrittian  Bcothet,  in  ihoisl  hat  and  loQg 
Tobe,  and  io  coucse  at  conTeisatioii  I  learned  that 
the  Kdneational  Soeiaty.  to  which  tha  Jn'-r  ba- 
ioswed.  employed  foe  its  own  mpmbers  aillisted 
witlh  ohest  lUtease  a  solutiDn  ol  double  phoiphate 
«t  lints,  compounded  by  one  ol  the  (ratemity.  Its 
potency  it  chest  disossei,  ho  asjored  ma.  was 
Tonched  (or  by  inaumarabla  laitimonialB.  But  to 
me  the  most  oonvinoinR  argument,  aa  regards  its 
•ffloscity,  was  the  fact  which  was  iuoidaulally 
mnboned,  that  although  never  advertised  nor 
•■pnahed"  in  anyway,  the  sals  was  eitondina 
d^y.  and  last  year  lo.uO'J  gallons  ware  disposed 
of.  Aa  thia  aolntion  tsaold  at.'i  Eranoa  (43.]  a  quart, 
I  procared  aome  (two  qnarts).  and  bavfldne-*' — 
BdekTOnnd  hy  eipotiment  and  comparison 
iti  qnalitisi.  My  ijEDorance  a(  chemiatry  pr 
me  Irom  slating  in  a  prectae  or  absolute  n 
tbs  Tcsolt  ot  my  homaly  eiperimeota.  Hut 
indiasd  to  think  that  a  chemist  will  lind  thi 
adduUted  solution  is  richer  in  phosphate  thi 
Churchill's,  which  ia  so  dear  as  to  be  out  of  tha 
teach  of  all  bat  tbe  wealthy.  It  Dr.  Edmunds,  oi 
■up  other  competent  parson,  will  odrertise  bis  ad- 
4iWBS.  I  will  gladly  forward,  say,  half  a  pint  of  this 
■olatioD,  OD  iha  nnderslandingtiiat  thair  apprecia- 
(ioa  be  made  pnbUc.  And  if  favourable.  I  an 
(ore  that  our  apothecaries  will  not  be  alow  ii 
tkkiDg  ap  BO  valuabls  a  remsdy  which  has  not 
•a  yst.  made  its  way  into  tbis  country.  ~ 
T.KM.  C. 

[45520.]— B»K-Polp  Balla.- 1  am  sorry  1  can' 
DOC  tell  yon  how  to  do  what  you  want,  and  I  nevo. 
owe  to  lecommend  any  amateur  to  waste  his  timi 
in  doing  things  that  1  know  but  little  about ;  there 
are  many  of  oar  teaden  wbo  do  know,  and  will ' 
pleaaed  to  tell  yon  how  to  do  it.~\V.  J.  Li. 

[{55J1.]— Condenaer  to   Steam -Laaoch.- 
would  juat  like  to  Bay  at  tha  onset,  does  "  Edi 
burgh  "  intend  to  St  the  launch  with  a  boiler  wi 
dufflcicnt  natural  draught  to  be  able  to  dispenao 
wltb  the  exhaust  tn  tha  funnel  ?     If  so,  I  should 
thsn  most  dlatiDctly  advise  him  to  use  a  surface 
condrasar  at  once.    But  il  he  proposes  to   use  a 
boiler  of  tbe  usual  siio  tor  high-preaturo  lauochsa, 
then  be  will  Had  himself  short  of  steam  andde- 

presanre.  I  am  speaking  from  actual  experience  in 
ihu  matter — and  from  the  insight  I  bad  in  practice 
with  the  "  Crighton"  form  of  oondensei  I  have  not 
torgotten  this  bet .    There  are  aevotal  plans  open  ; 


one  il  to  apply  a  "Crighton"  surtaoc 
wbich^  mmply  a  wrotight-iron  pipe  r- 
the  keel  on  either  side,  and  wbicb  I 


:onden      , 
running  along 


Neath  Abbiiy  Eugine  Qompiaj  many  yeajs 
with  groat  anecess.  It  i>  to  use  an  onlinary  boi 
surface -condenser,  with  an  arrangement  so  thai 
the  fiQ  acts  aa  the  circulating  Dump  moil 
efficiently,  and  a  third  plan  it  that  oa'ed  for  eomi 
towing  lauuehss  in  the  river  Platte.  It  is  ti 
take  part  ot  the  eihanat  steam  into  a  condenser  ai 
almoBpherie  pressure,  whilst  the  other  part  ii 
Hut  into  thetunnal  to  ntaiatain  tbe  draught.  Xon 
it  really  means  this  :  if  yon  have  a  boiler  with  thi 
aecessary  heating  surface  and  draught,  then  use  i 
■orf ace  condenser ;  if  you  have  an  ordinary  high' 

muiiiDn.  This  means,  with  tha  aid  of  the  fceab 
water  in  the  tanks  at  starting,  lunuing  in  a  lea 
way  tot  Bomathing  Ilka  Itii  hours,  with  care.  Yoi 
voiild,  of  course,  hava  a  sea  connection  in  case  of 
eKbsustlng  the  tanks;  and  if  tha  hull  is  to  be  of 
iroD  I  can  nuggest  a  plan  I  have  tried  already  that 
-will  save  very  much  m  tltst  cost  and  yet  be  per- 
fectly eflicient.  I  am  Borry  to  have  to  soy  that  I 
do  not  consider  the  plan  yon  suggest  a  good  one, 
and,  further  still,  I  do  not  think  it  would  prove  at 
•,11  salijloclery  in  actual  iite.     I  shiU  be  happy  to 

[4. J.')'i2.]— Expansion  —To  find  at  what  pottiDn 
of  tttaka  the  atudm  is  cut  off,  when  tbe  lap,  lea<I, 
stroke  at  valet,  uud  stroke  of  iTigiiia- piston  ate 
- .._   .1 1 —  -^  twice  the  lap  add  the  U    ' 


t  o2. 


end  of 


possession  of  tha  requisite  data,  then  apply  the  in- 
dicator to  tha  ayliodor,  nod  tbe  diagram  will  show 
you    where    eteam    ia    out    oS.~LuiOB    Oxau. 

[4.5524,] -White  Hetal  BenrlnBa.— Old  type- 
metal  is  frequently  used  for  bearings,  and  is  very 
satisfactory.  I  have  seen  many  eameo-cutters' 
lathes  in  Italy  with  their  bearings  made  of  this 
metal.  They  had  the  head,  where  the  pulley  runs, 
protected  by  a  tin  lid  on  a  hiuge,  and  some  bad 
' —  nap  Htting  aocnrately  over  the  mandril -nose, 
it  projecta  from  the  head,  with  an  inter- 
vanini  space  to  intercept  aay  grit,  A  miitura  of 
'--]  and  EiBc,  I  have  been  told,  makea  a  good  mix- 
re  for  baaiingB,  bu^  !  have  not  triad  it,  so  cuo- 
it  say  tor  certain.  The  oietal  is  often  melted  and 
^  inred  ronnd  the  mmdril,  previonsly  smoked  and 
placed  in  position  in  the  head.  It  is  aurpriting 
bow  little  wear  there  is  upon  a  sptndle  it  protected 
from  grit  from  tha  very  beginning.  I  once  ran  an 
"atono- spindle  in  boxwood  baaringafor  more  than 
'ear,  having  it  protected,  and  it  was  not  abraded 
atl.  Type-metal  is  tolerably  hsid  [not  like  Iron, 
.-  course),  and  I  once  made  a  nut  upon  a  bolt  by 
placing  the  bolt  in  a  mould  the  shape  of  tha  not, 
when  I  bad  not  a  tap  that  would  cat  the  lams 
thread  as  that  on  the  bolt.— HawLSr. 

[45.52T.]— Fontaine  Bnglne.— The  Foataiae 
..eomotive  has  the  diivera  mounted  on  aa  aile 
carried  over  the  boiler,  the  cyliodeia  being  aup- 
ported,  aa  it  were,  at  the  aide  of  tha  smokB-boi,  at 
an  angle  of  l?i  degrees.  Tha  engine  is  made  in 
two  types,  the  single-driver  and  tha  four-coupled, 
and,  but  lor  tho  wheels  on  the  top.  looks  exactly 
like  the  ordinary  Amarican  paaaenger- engine. 
V\rhat  are  driving-wheels  on  ordinary  enginea  are 
in  thia  type  termed  rolling-whoeli.  and  they  carry 
tha  friction- wheels,  or,  in  reality,  have  another  tire 
But  soma  mchea  in  from  the  real   treading   and 

Srojectiog  a  sufficient  distance  to  allow  ot  the 
nving-whoel  working  on  tbe  friction -tire  without 
coming  into  oontact  with  the  tire  of  the  rolling- 
wheel.  Both  driving  and  triction-whosis  have 
dain  eylindrical  steel  tires.  These  wheels  can  be 
iresscd  together  by  moana  of  a  amall  ateam  cyiin- 
ler  actiag  on  a  aystem  of  levers.  Tba  dimensions 
t.i._  — 1 —  __.    _.   __   ,pg(^g]  interest,  as  they 
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tha  friction -wheels  on  which  they  work  66ia.,  and 
the  rolling- wheels,  those  on  the  raib,  TOin.  io  dia- 
meter. In  a  freight -engine.  So.  '2,  the  drivers  are 
60in.,  friction  TOio.,  and  rollers  'Sin.  No.  I  is  said 
to  bavo  ran  111  miles  in  OH  minules.  and  235  ia  tbe 
same  number  of  minutee,  iootuding  stops  for  coal 
hour  can  tw  done  on  good 


a  bird," 


vhich  i 


varydefluite.batmay betakentomaan  steadily 
and  easily.—EiBAS. 

[45528.  J —acre  an  for  lllaBio-X.anteTn. 
will  find  good,  white  paper,  paated  on  strained 
calico  and  allowed  to  dry,  superior  to  any  dreaaing, 
and  it  will  fold  up  well,  lasting  for  years.— A. 

PtnLFBREV. 

[43,i31].— Pianos.  — To  Mb.  Davim.— If  the 
atringsarenot  very  rusty  they  are  better  left  alone, 
or  at  most  rubbed  over  with  a  rag  touched  with  a 
mere  suspicion  ot  sweet  oil  and  paralfln.  Bust  in 
itaslt  haa  rafhsi  a  tendency  to  improve  the  tone, 
and  so  loog  as  it  has  not  gone  too  far  will  produce 

snap  oteaning  tho  rnit  olf  would  no  no  good  what- 
ever, and  would  besides  be  much  more  iroublesome 
than  te-Btiingina,  which  would  only  oost  abontSs. 
for  the  wire,  ond  would  give  the  piano  a  new  lease 
of  life.  It  is  a  very  Benaible  anggastion  to  prepare 
tbepiano  for  tha  professional  Inner  by  previously 
tightening  the  wiroa.  A  aimple  way  to  do  tbis  la 
to  begin  at  the  bass  and  to  rarae  each  note  to  noi. 

lb  tho  one  next  above,  say,  C  to  C  aharp-C 

'-"-■-  ■•     lughou*- 


the  mimut, 
band  ;   it  V 


le  the  su 


iby  slrokijoiTilvfl 


-e  the  111 


should   be  done  with 

indeed  be  bettor  to  am.     ,       

pins  will  moat  likely  be  vaj  stiff  from  lone  disuse, 
Tha  piano  should  tnen  ba  left  to  settle  for  a  few 
hours,  and  tbe  aamo  prooeaa  repeated.  Tbe  piano 
hoa  now  been  raised  a  full  tone,  and  might  be  ex- 

Eeoteil  to  be  up  to  pitch  ;  but  on  trial  it  will  prt<- 
ably  be  tound  to  be  atill  nearly  i  note  below,  and 
to  require  stLil  auatber  repetition,  when  it  may 
safely  be  left  for  the  tuner  to  fine  over,  and  aa  ha 
will  ba  very  likely  in  a  good  humour  at  ao  much 
hard  work  being  spared  him,  he  ouabt  to  make  a 
very  satisfactory  job  of  it,- W,  H.  DwlKa. 

[■1 5-1 J2.]— Colo nra  of  Ezpreu-EnBineB,— 
Tba  X.  E.  eugines  are  of  light  greeD,  with  broad 
lines  ot  darker  green  picked  out  with  black  and 
white  ;  the  frames  are  of  a  light  red  colour.    The 

uoliced  l.itciv  that  siroe  of  them  are  painted  blici 
L.  and  X.  W.  and  Caleiouian  goods  anrl  niineta 
,  eugiuea  are  black,  ptckud  cut  with  red  and  whit 


Tbe  L.  aod  S.  W.  pasaenger-i 

~ily  the  block  uied  ia  (I  think)  i 

in,  and  rather  ti  .... 


.  E 


engines  is  somewhat  relieved  by  the  coat  of  anna 
ol  the  comj>any  being  painted  on  the  splasher. 
Tha  Midland  and  Great  Norlhera  are  of  ligb^ 
green  eolcnr;  the  frames  of  tha  tatter  are 
colonied  not  uuUke  tlioaa  ot  the  N.  £.  engines, 
but  darker:  bith  tho  M.  aod  G.  X.  eugjnes  are 
picked  out  with  white  and  red  :  C.  £,,  blask,  with 
broad  red  lines;  L.  B.  aod  S.  C.,  yellow,  with 
blade  and  crimson  lines :  U,,  mneh  the  same,  some 
block  picked  out  with  white;  N.  B.,  olive  green, 
broad  linea  of  black,  edged  with  red,  name  gilt, 
number -plate  polished  brasa.  Thia  colour  is  uow 
djiug  out  among  tbe  N.  B.  paasenger- train,  and 
-fill  Boon  be  seeu  on  tbe  goods  only.  Xow  tbe 
olour  ia  light  yellowish  green  (orgreoniab  yellow), 
Dd  frames  and  lines  ruby  colour.  G,  \V,,  green, 
,ellow  lines,  frames  dark  brown;  L.  C.  and  D., 
olive  greou,  dark  green  borders,  picked  out  with 
id  :  B.  E,,  dark  green,  with  broad  lines  ot  darker 
reen  and  white  Imea ;  L.  and  S.  W.,  dark  bluish 

Seen,  broad  black  linea,  white  cdgea.  Those  of 
and  Y.  eoginas,  whioh  I  have  aeen,  ware  like 
"  »  G.  and  S,  W.,  or  Uack,  like  L,  and  N.  W, 
..lot,;  M.  S.  and  L.  engines,  green;  L.  S.  n',, 
brown;  Fomeas,  iron  ore  colour;  M.  and  C,  dark 
green ;  C.  passenger,  blue,  broad  black  tins*, 
picked  out  with  white.  Single  engine*  ot  thii 
railway  have  lion  o(  Scotland  in  gilt  and  red  oa 
splasher  of  driving-wheel,  coupled  enginea  oa 
splasher  ot  trailing- wheel.  Of  coaraa  this  only 
'    lucb  olasses  aa  ran  main-lina  tralBc.— 


affi 


[45.iJ3.J— The  Bond  Looo.  Aot.— Not  only  is 
compteased-sir  used,  but  atoam  la  alao  employed 
for  tramwaya:  but  the  reason  why  this  is  allowed 
is  that  the  Board  of  Trade  and  the  local  antbori- 
ties  agroe  to  grant  a  Uonse  for,  aay  aii  months. 
_i.!_i.  , J  ,_  j^uifpij^  aliowiug  the  uao  of 

:  the 


that  it  Bhall  net  ami 


ondi  lions.     These  s 


he  aUo 

xceeded;  also. 

pplied  t( 

oa  number  of 

act— gen 

n  pointi 

has  not 

ohance  in  the 

natter. 

Id  be  n; 

fe  coat! 

ty,  he  refused. 

eipenment  wbj 

worth. 

lest  the 

he  had 

^  get  a  friend  to  lay  an 

<a  wonld  not  ba  obtained,  it  may  be  reli^  on. 
Such  is  the  result  of  intrusting  tbe  power  of  grant- 
ing or  wilhboWing  permission  to  persons  who  viow 
the  question  from  their  own  private  and  selllsh 
atandpoint.  I  do  not  protest  against  any  ndea  to 
canBne  the  apeed  to  given  and  reaaonable  limits, 
and  to  rational  restrictiona  against  catolaaadnviog: 
but  I  do  most  strongly  demur  to  the  presnnt  sweep- 
ing reatrictioui  adminiatered  by  the  claaa  who  are 
al  way  a  too  ready  to  interfere  with  private  righti. 

[4553(i.l— Tranait  at  Qreanwlch.- You  will 
find  a  lithograph  in  Dunkin'a  "  Sandbsok  of  AS' 
troBomy,"and  a  description  of  it ;  but  the  better  way 
for  you  to  do  will  be  to  obtain  permission  to  see  tha 
trauiit  at  Greenwich  and  get  all  the  inlormatioa 
obtainable  from  one  ot  the  aaaistanta  Unless  ynu 
have  almost  every  modem  appliance  and  skilled 
workmen,  yon  will  make  but  a  sorry  instrument 
compared  with  tbe  Oreenwich  one-    The  latter  hai 


r2ft.  I 


1.  o.g  : 


lljCf 


ih  tor 


mora  pai 
W.  J.  L( 

[15537.]— Orauk- pin  Bniuilnr  Hot.- 1  have 
no  doubt  that  your  engine  uaa  got  the  fault  of  - 
groatmany  others    ■'    "  '-   "-     -     "-  -'-     " " 


other.  Tbe  hraasoe  may  be  of  bad  comgiositiou.  or 
the  common  evil  ol  being  keyad-up  too  tight.  Try 
a  litlte  genuine  red-lead  mixed  with  soma  lard-oil. 
If  yon  want  a  device  for  oiling  it  without  stopping, 
I  will  give  yon  tho  idea.— Esq  inmiw. 

[4j537.J— Cruik-pln  Bunninr  Hot.—Surely 
is  thecau'e,  end,  I  tx)icct.  could 


traced  to  thu 
ittiug  in  plaeee  ouly.  \^  hat  I  should  di< 
is  to  get  lbs  crank-pin  again  lurmid  up  true  and 
polished.  Then  fit  the  brasses  and  carefully 
scrape  them  until  they  fit  all  reuud  on  the  crank- 
pin.  And  tn  sure  not  to  me  too  much  reddle,  so 
as  to  mialeadyouasto  the  contact  siirt*ces,  When 
thia  is  so,  ooniila  all  np  loiiethiv,  4.V.4  *.■»*.  *c^a. 
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Sten^  of  o3.  Soe  llu.t  the  bnues  also  do  not  lend 
IVJliDdion  the  ejRsa.  If  (his  doea  not  cure  it, 
•nEartbo  work  muaC  be  badly  doao,  or  ths  bmsaea 
Me  too  weak  nod  npring  together,  with  tbe  tKiutt 
of  UiB  engine,  snd  ao  aqueeza  oat  the  oil  from  pnrt 
of  th«  (Drfoeea  in  oontut,  uid  m  Mt  up  cutting.— 
SusuaHT. 

[4-ia38.]  —  Refalgent  Lamp  for  Karlc- 
Xantem.— Sell  your  l»mp  and  Bet  R  triple-wiok 
lamp ;  this,  of  the  ligiht  kind,  will  i;iTa  yon  double 
the  light  yon  hare  ever  obtained  from  ;ourduplex 
nfnloent.  You  oennot  alter  ;OBr  oim— bettor  sell 
it.  Of  oouns  you  have  used  parafliD.  have  trimmed 
the  iriokn,  and  drawn  out  the  chimney  (a  its  full 
leneth;  if  nol,  it  will  amoke  very  much,  and  be 
•n  intolerable  nuiiance.— W.  J.  Luicabtbb. 

[45538.]— Be ftdBont  Lamp.— There  is  aomo- 
thiDg  decidedly  wronif  aoEnewhnc.  Do  you  lue 
a  front  abutter  o[  glaaa  to  dole  the  end  next  the 
Gondenaera?  Alao.  is  the  lamp  the  right  beigbt 
(or  the  lantera?  The  elsaaof  lamp  yon  have  with 
me  always  works  well,  though  uat  giving  the 
light  which  the  lamp  I  desif^ed  foe  my  awa  us^ 
doea ;  but  tfaan  it  ha*  2iio.  wioka.  Aa  the  lantern 
!a  an  inatrameiit  I  take  great  interest  in,  if  you 
already  use  a  glasa  abutter  in  front  with  the  lesnlt 
you  name,  the  ooiy  way  I  could  help  you  ia  to  aa^ 

->._...  _.    .,__  .. ._  .L,  jj(  aonding  lE 

r,  aud,  it  but 

ight  for  you, 

3,  This  ia  the  only  practical 


Emokea  or  givea  trouble,— SviiLJOirr. 

[4-5.i39.]  -Cracked  DrlvlnK- Wheal.  —The 
arms  ace  certainly  very  liebt ;  but  there  ihould  bo 
but  little  diiEculty  if  the  Job  wai  aet  about  pro- 
perly. The  WB]^  I  should  get  over  it  would  be  a« 
loon  aa  the  caating  waa  made  to  aDcover  the  rim,  aud 
■o  cool  it  off  quickly.    Thia  will  make  it  centraot, 

if  anythiag,  cioickec  than  the  ai ' ""-""      '"'"" 

cracking  ia  canaed  by  the  arms  c 

than  the  rim,  bence  the  fractiuu.     uuuu 

lim,  and  I  think  you  will  then  get  a  sound 


[4553B).— Clacked  DrlvliiB -Wheel,— Id  my 
fxperieace,  tfaia  wheel  is  j  oat  like  a  number  of  joba 
that  ccme  into  tbs  monlding-thop.  Your  pattern 
ia  far  from  being  proportioDable.  Fancy  the  boaa  : 
at  top,  2iD.  metal ;  at  bottom,  3iin. ;  arma,  fiin.  by 
mo.  at  centre,  4iD.  by  Siio.  at  rim,  by  Jia.  metal. 
Again,  your  rim  increases  in  thickoees.  It  you 
have  any  hematite  in  your  works,  put  in  a  little, 
•ay,    1  pig  to  3  or  *.     If  yon  '  -         -    .  - 


oat  the  cine' to  slloir  tbe  boas  to  cool  with  thereat 
of  tha  wheel.— Cist -Ik  OS. 

145540.]— Kodel  LooomotlTa.— Tn  proportion 
to  tbe  aize  ol  boiler  and  driving-wheels  the 
cylinders  are  much  too  amall  In  diameter  as  it 
takea  Sblb.  of  ateam  to  move  it;  from  51b.  to  lOlb. 
ought  to  more  auch  an  engine  with  the  proper 
piston  area  ;  the  beatiug  aurface  of  the  bailer  may 
»  defeotivB,  but  a  good  Imiler  woald  aoon  lone 
■team  it  the  engioes  are  pnt  in  full  gear  when  the 
■wheels  are  clear  ol  the  ground  on  acoonntotthe 
■peed  cr  rcvolutionB  nut  being  so  limited,  bnt  it 
■bonld  maiotaiu  Ibe  pressore  of  aloam  when  the 
Talm  are  let  to  cut  od  early  in  the  atroke.  If  the 
bcnler  will  not  do  thin,  the  heating  aurface  must  be 
dtfldent.  In  thia  case  ynur  locomotive  iaiibouriug 
imder  two  defects— vi^..  amall  cyliuden  and  in- 
■nffidBnt  heating  surface:  both  should  be  remedied 
to  make  a  good  engine  of  it.  The  cojieit  way  lo 
get  over  the  difficulty  would  be  lo  double  the  prea- 
mra  of  steam  in  the  boiler ;  bnt  if  it  will  not  stand 
that  safely,  and  the  honting  surface  is  really  at 
fault,  it  will  be  necesaary  (o  make  larger  cylindora, 
aay,  Ijin.  diam.,  and  a  oeir  boiler,  il  it  la  impos- 
sible <o  improve  the  preecut  one  in  any  way.  1 
■bould  vary  much  like  to  see  the  engine,  and  it  Sir. 
Huntley  ia  near  London,  and  will  advettiae  his 
.  addreaa,  I  might  be  able  tosQ^geat  a  remedy  which 
TTOold  not  otherwiae  occur  lo  me.— E.  L,  F. 


[4S541.] — IiauBcli. — A  single  cylinder,  4in.  bore 
and  Mn.  stroke,  will  not  drive  a  Wtt.  boat  very 
faat ;  but  with  a  bull  with  fine  lines,  possibly  eight 
to  nine  miles  on  hour  could  be  got.  I  would  gladly 
give  you  all  particulars  of  lines  of  hull  if  you  like 
to  coinmunicato  with  me  through  the  "  Addruse 
Colamn,''  as  the  information  needed  is  far  more 
than  it  would  bp  reaaonable  to  eiptct  apace  for  in 
thia  ioumaJ.  If  you  like  to  oommunicate  with  me 
I  will  put  yon  right  on  the  matter  of  conatruction 
and  lines  of  boll.  II  you  have  a  good  builder  at 
hand,  I  ahauld  say  have  the  amew  in  tbe  dead 
wood  aft :  if  tbe  builder  be  a  novice,  then  I  ahould 
■ay  perhaps  it  would  be  better  to  plaoe  it  as  shown 
in'iasne  for  Novemher  4th.  To  your  next  qucalion 
I  may  asy  that  either  a  horizontal  return- tuba  or  a 
"Cochrane"  or  "King"  boiler  would  either  of 
them  allow  tbe  firing  to  be  done  from  next  tbe 
engine,  which  would  alao  allow  tbe  ateering  to  be 
doiiB  by  the  pcncn  driving  and  firing.    Aa  you 


require  to  run  ia  salt  water,  aee  mj  remarks  to 
query  45JSI,  which  bear  diriictly  on  the  quontion. 
If  a,  vBrtiQal  boiler  be  used,  T  ahould  decidedly  use 
a  boiler  of  one  of  tbe  makes  I  have  named.  If  - 
"  Cochcaae,"  I  sbauld  advise  one  of  the  "  Uayfly 


for  it.— StmLinirr. 


[46ri46.]~KloroBcoipe  Uairlo -Lantern, 
think,  from  the  itilormation  I  bave  on  lantern 
lighta,  that,  with  the  txwption  of  Ur.  Hnghf 
new  light,  which  I  cannot  speak  of  'from  pi 
sonal  experience,  that  there  ia  neither  oil, 
certainly  not  gas-light,  that  wimld  be  of 
any  service  ;  and,  rnost  deddedly  not  in 
■  way  I  thoulJ  consider  aatiafactory.  Turther 
still,  both  Mr.  Lancaatcr  and  myself  have  more 
than  once  stated  that  a  micio-objectiTO  is  uextto 
useless  for  the  purpose.  What  is  needed  ia  a  pro- 
perly conetnicted  l-otem  micro -objeati  re,  or 
better  still,  tbe  form  I  deacribed,  wbicn  doea  not 
destroy  tbs  slides  by  the  ocncentration  of  boat. 
if  you  want  to  show  ordinary  micro-slidea  the  beat 
way  known  to  scicntiats  is  to  uae  Browning's  new 
form  of  lantern- microscope.  Certainly  it  is  a 
somewhat  costly  matttri  but  I  ahould  like  you  to 
see  some  slidea  I  have,  aa  shown  with  it,  and  ths 
beat  ordinary  achromatic  form.  Tba  difleri 
BO  atiiking  that  it  ia  impossible  to  hesitate  over  tbe 
queatioUyOsa  less  cutly  oriangement  would  pro- 
bably auit  you.  Would  not  the  combination  Mr. 
Lancaster  mentions  bo  the  thing  f  But  I  oerlainly 
greatly  prefer  the  lime-light  fi>r  such  a  purpose. 
And  some  alidea  ol  mariuu  specimens  I  have  look 
very  different  with  an  oil-light  to  what  they  do 
with  the  whiter,  and  more  concentrated  lime-bght, 
eepecially  with  a  mixed  gas  jet.—  9in4Uaai. 

[15551.]  —  China  PaintlnK.  —  Eobertson's 
medium  ia  not  to  be  recimmendod  for  china 
painting  when  auch  paintings  are  to  be  "  fired  "— 
>  r..  burnt  in  a  kiln  or  mulHs ;  turpentine,  with  a 
little  "fafoil  of  turpantine,  is  generally  used; 
the  litter  ran  be  bought  at  artists  colourmen,  or 
can  be  made  at  home  by  pouiiug  a  small  quantity 
<il  ordinary  turpentine  \atii  a  wide  shallow  vessel, 
auch  as  a  aaucer,  and  covering  it  Innaely  with  paper 
to  keep  out  dutt,  but  to  oJImit  the  air.  Alter 
haviug  betn  left  thus  for  daya,  the  tnrpeutine 
residue  ii  called  "fat,"  and  takes  the  piste  of 
magilp  or  tbe  medium  refered  to  for  ordinary  oil- 
painting  on  canvas,  kc.  To  make  a  laedium  for 
ordinary  oil-painting,  take  equal  parts  of  li^ht 
drying-oil  and  maatic  vamiih,  or  copul  varnith 
may  be  substituted  lor  tbe  mastic^  but  if  really 

Siod  work  is  to  be  produced,  the  less  maitilp  used 
a  better.-W.  T.  * 

r45ii54 1  —  BxperfmentB     with     Induction 
CoilH.-Obtain  Dyr's   book    on  tbe  "Indue 
Coil,  and  How  to  Use  it,"  prjce  la.    It  giv 
variety  of  simple  eiperimenta  that  would  probably 
be  of  interest  to  you. — ScHLiaiiT. 
[iCn5T.] — Chemical  Paper. — The  paper  is 


prepared  at  all.     It  c^>utuma  a  piece  oj 

potassium  screwed    up    iu    it,    wbiiih, 

moisteued  with  water,  bursts  into  llame  and  aeis 
hght  to  the  paper. — Uoin-s. 

[I.i.y'i^.]— Steam-Caaos.- It  isaa  much  aa  ever 
you  will  be  able  to  get  five  milea  out  of  a  oanoe 
I'ft.  by  4ft.  beam.  I  ahould  try  a  horizontal 
boiler,  lay  ^ft.  Gio.  long  by  ISin.  diam,  with  in- 
ternal furnace  Sin.  diam. ;  return  toba  to  the  fire- 
door  end,  say  a  dozeu  1}  or  ]■  in>ide  diam.; 
engines  might  be  two  cyliadoia,  each  2m.  bore  aud 
Sin.  stroke.  Further  information  with  pleasure.— 
SuMuonr. 

[45561  ]— Saturn.- Ai  to  the  possibili^  of  see- 
ing Bnclco'B  division  in  Saturn's  ring,  with  a  4iu. 
refractor,  as  much  depcnOa  upon  the  observer's  eye 
and  the  state  of  tbe  atmoaphace  ae  upon  tba  excel- 
lence or  non- excellence  ol  the  gloss  itself.  I  may 
remark,  however,   that  tbe  queriat'a  gloss  would 

with  it  ho  really  can  distinguish  Bocke'a  division. 
With  a  refractor  of  5;iu.  clear  aperture,  I  have- 
on  exceptionatly  clear  nights— but  just  gltm].'sed 
the  diviiiau,  aud  even  tbia  was  unsatisfactory. 
Perhaps  Ur.  Dennett — whose  eye  nnd  telescope, 
by  tbe  way,  miut  bo  simply  the  m  p/'f  iliiox  of 
excellence-witi  inform  ua  as  to  whether  he  is  able 
to  disoem  the  diviaiou  with.  Buy,  SJin.  of  aperture. 

— ACOHITE. 

[4.756-5,]— Fhotosrapha  In  Natural  Colonra. 
— To  anawer  thia  querist  fully  would  occapy  many 
DoluDins  of  "  oura."  Heliocntomy  was  aludied  by 
Becquerel  andNi^pco  de  St.  Victor.  They  were 
able  to  proiuoe  perfectly  the  aolar  spectrum.  The 
latter  also  expanmeuttd  with  dolls  dressed  m  many 
colours,  and  the  photogiapLs  succeaafuUy  repro- 
duced theae,  the  ooloura  o[  precious  stones  being 
remarkably  brilliant.    Unlortnnately,  no  certiun 


mode  of  permanently  fixing  Uum  heliochroi 
been  discovered.  They  ware  predaced  on  a 
snb-chloride  of  ailver.— W.  T.  Ba3HF0BI>. 


platos,  which  were  coated  with  a 
chloride  of  silver  by  immeraien  in  a  bath  at  dfiiK 
IICl,  and  posaing  a  cnrrent  of  alectiicity  ;  bita 
tbe  pictures  had  to  be  kept  in  the  dark,  no  ■■■ 
of  fixing  them  bebg  discoverable,  the  pFDewnf 
of  no  practical  value.  This  waa  many  yean  M, 
and,  so  fur  as  I  am  aware,  no  farther  progrsab 
been  made,  Iho  more  modem  pToca*l«i  whiiiliTt 
been  heralded  with  a  great  QonriBh  of  trm^ 
from  time  to  time  being  nothing  more  tkni 
aperies  of  photD-chromo-hlhograpby,  if  I  alya 
such  a  term,— Puoioa. 
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USEFUL    AlfD   SCIESTIFIC  ] 


3  GryHtalllae  Tin -Plate.— Ths  Bgin 

-    'ees  beautifol  and  diTsrsifiod,  uemir 

:e  of  heatand  relative  dilnlionof  tksi 


spangles  seam  to  be  thorongh^h 


surface  is  not  plnnfeil  it  a 
it  be  partially  Molsd  bv* 
le  crystalliiation  wiQMi 


ImmcrHd  In  watti,  < 

with  a  feather,  or  a  Uttlecotton  (takiniMssi 
rub  off  the  film  of  tin  that  forms  Ifaa Italtl 
forthwith  dried  with  a  low  beat,  •Bdeootl'i 
lacquer  vamish,  otherwiia  it  loaea  iti  tailnl 
air.  II  the  whole  aui' 
cold  water,  but  i(  it  1  . 
lin^  water  on  it,  the  crjrstalliiatic 
variegated  with  large  and  small  _„ 
results  will  be  obtained  by  blowing  oold  ih 
a  pipe  on  the  tinned  surface  while  it '~  ~ 
ing  from  the  fused  to  tbe  solid  state. 
Fob  making  cement  for  leathar 
common  glue  and  American  jainglti 
and  pla«e  iu  a  glue-pot.  Add  iratir 
whole.  Soak  ten  boon.  Thin  laiagiti  ■ 
to  boiling  heat,  and  add  pni*  tasaiB,  Ul^* 
becomes  rom'  or  lika  the  white  o(  HP;r 
warm.  BiM  oS  the  nainot  the  Ic^"™^ 
to  be  cemented;  rA  the  Joint  saitaa'" 
together;  letitdiyafew  boon,  and  ^h* 
. II 1_  p^(  togathai  *""■ 


!f.? 


ba   needed,    aa  ths 
leather. 

Logs  and  ptanki  iplit  at  the  MJitji  t^-W 

exposed  surlBca  dries  faats  tbaa  ths  nia^;  ^  ' .  - 

rate  muriatic  add  with  lima,  and  Wljl'*'J  ^  ■  ■"  " 

like  whitewash.    The  oblcnda  ctf  ««li"*^E  |* - 

attracts  moistnn  from  the  air  vA  ^"^  ^- 

iplitUng  ".S; 

PilST  and  yamiah  bmAaa  ahodii^*'?  iT.'-. 

naad   dry.    If.  tWCg  J-.'-' 

nnk.  thn  eanlMMlj"^  't  ^ 

^- 
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QUEBIES. 


»1.1— WolftlitB     ftjr     Pr«a>ure     Boards.— 

d  "Snnliilil,"  ur  .urn*  of  roar  MUia<  com- 
lento,  kisdlr  iiifoim  at  Oif  amannt  of  pnwiire 
ri-d  fi>t  pradndDir  Ui>  hifrh-pnjuiire  [Imelifrht  with 
lift,  ir.i-  1x^1 1  Aln^,  mun;  portnbJcand  dnivninnt 
of  «*l4hta  (  WaaU  wtter  eonUntd  in  iailHrabbn 
b'fDiublel    If  nu.irhHt  itize  Dl  lH(ri  w.iuldbuM 


u  mc  DO  L'nd  nf  trouble  thiunRli  it* 

ctCT^nlll^iih'iraod  wbTdfbikn 
-ojiosMpH.  Tdov  iiilHnd  tiriuff  11  ooit 
imnd  UD  itupii.  i  ir  iiboat  3m.  <r'  3in. 
uttlwiiunrmiilL'n  ul  Uw£i>'>uiiH 
f  it  (Till  )<■  Btninir  mont^  t  Will  M 
:I  itD  with  tlifl  nt  und  di^  VMtbor  > 
ud  vxpori^i?*;  In  ropf»«  will  be  kind 
TIE  miDircd  infunnstion  It  will  !« 
1  br-Joi  Bui«.  All*rt-tinum!,  Cur- 


>  •PPl)'  )» 


Teuzcd^'LH'twpf 


pw  miduii-.  <-f  wuti 


'.niHl'.'<)th»di>- 
r  lloviDK  tbnmttli 
rdufnll  whfnlild 


[IS'^Stl-PlatlntmL  SaBtdaaa.— TiU  »nwof out 

sheniual  reuI-Ta  kind  If  iiiliirni  mi'  nf  ttae  IimC  und  ivadiem 
nMh.xl  f  iir  tnatlB^  lof  K,l"iCUM»Iilue«ti)conTBrtthtTO 
into  pUtimiia  IctiuhlDndi;    or    apODg;  pliUnnm  !— 

[4«m.]-Faad  ft>r  Small  BoUar— (^oold  aor 
nwl«r  nf  ibe  "  CM."  belp  in*  unC  of  *  few  dHHculUci  t— 
11}  Wbat  U  the  b»t  iiNn  f in  ferdln;  ■  uihII  boUcr  If t. 
lane  und  Mn.  dlampter  I  FipMt  ii  ui  ab)e<'t,  ■•  it  !■  ■ 
muine  cngiiic.  {it  What  !■  tia  b«t  kind  nf  rncl  tor  lO 
tmall  a  boils  I  I  faiTc  tried  ehtmal.  but  fulnl  to  ^t  a 
Kuod  leiutt.  IhaTC  pntltioailuiut  at  tumid,  but  ttUI  it 
doei  not  nlieata  ir«U.  Anj  lutotmilioo  wlU  b>  nt«na«l 
by- Bur  I -IS  Taa  Mr  11, 

I4SJN7.I— Horae  CllpBera,— Ti>"Em«c."— lorrp'T 
to  your  uniwrr  io  my  ■ju^^ry  upoa  Hiiaipentn?  honi*?- 
clipFcn,  I  nwy  eay  tlui  the  kinl  ol  cUppei*  that  I  tiate 
bad  moHl  expsrii^nce  of  UTt  Clirke^n  PutanC,  and  the 
NewiDiTliet  Uipptr.  I  do  not  lliink  thita  HlewouM  bn 
u(  any  u.<*  upin  time,  aalb^  nretwbard  fir  any  HI*  in 


im<thod  of  coDstructi'm  an*. 
dividuaLr  oat  of  ordluu^- 
ronfffa  atouaa  T— Aouxaira. 

[JSEBS,]— auautlty  of  Wati 
BiTcr  or  jtaiuary  ai  a  OiTi 

nnt  yet,  I  thluk,  receind  an  am 


MiiHia  kindly  azplilDligw 
lent  ooubl  b«  animated  If 
id  and  ware  t  And,  alM, 
nUmlcd  on  a  iiiiFation  of 
bripcit  and  mott  rffaeUvB 

it«riul4  to  liaul — clay  and 


Bar*  Cuttlnv  of  lM>co.-W1nt 


ad  Firebox  of  I«oa.— Fur  wbat 


M-oaiCMiia-upply  n 
•uhjeot.  Kow  ara  thry  i_ 
ol  llM  t«HJi  wh-n  they  ar 


•'onlfl  ™s  wliMlii 

V.  H.  J. 

Init   Grind  atone. 


And,  what  aiz 


■lou»  auaatlon.— We  haio  iobib 
ILEu  enM  iron  pipea  wliirli  haw  been 
I'cliona.  in-rU'iled.  thnngh  bad  water, 
r  iiiHirc.    Kindly  obli^  by  aaying  how 

1  Xiauneh.— I  am  buildlna  a  iteam 

type.  Wi'll  H^vi'^'klDdly  inform 
intleia.  Hliiil  aiied  buUer,  sad  wbat 
lalil  nHiuire  to  gvt  up  a  ipeed  ol 
mi  I     Any  nuggcalioni  wilt  obUge— 


'il  metal  'Hitlct  pipe  to  bv  wrtl  t 

la-ndi'  I  upnn  '.     Mtiition  uf  Nieh 

nil  U-  v.Ua,d_A.  C.  U. 

B  Cnttlnr.-To  Sin.  F.  H.  Wiw 


.;   Idnnotui 

>  elirwr  i»  attorli-.il  tu  it.  nor  du 
IjuriiiDg  the  ilicrr.-um  Axi 

llnrarlcaL-I    hnv.-    iiinu 

iDic  Ink  un  linc  nlulM.    I^n 

in  relief  blorka  by  uny  eln't«>lytinl 


t    be    hllidfatlllHIl 


keep  up  a  nv-wali, 
tally  ondcfniini^  by  a 


V  tkf  ii'Pient  ii  wuhtd  ai 


-p.  yr."    and   "W.  L 

a^e   Bueetedeil   periecUy   u 


with  ai 


in  the 


:«iS89.!-Artiflolal   Z.lcht.-T<>    " Btn.ioBT."- 

iiiihnidHl   idea,  bM  for  tag  a  gaa 

-       "         not  bFlmrnainilii> 


>m  linnff.    Would  it  be  poeaibte  for  i 
■imple   form  of   ilactno  '■-••'  '— 
tHoiiaht   thut  >  lamp   B 
injiiiaanivrr.a<I>h»uld 


ic  liiibt  1c. 

conatructicd   witli 
-  only  require  Uie 

_  .'ould  Iw  Blad  of 

>m  to  maka  lamp  and  BunKa 


4SV:9.1— Ifolaa  In  Sngina. 

i«Bd..  "Tubal  Kun"  or  ■■"■- 

:  Ibe  itiokel     Ibe  eruiuui 


lllnht,"   kindly  Icll  ml 


iJ^l!  - AoliA^™. '"      "^       may  no  a  e  oyer 

l4U<i«.;-ataain-Ijaaiich. -I  am  IhinUnit  at  getUn? 

'-Runligfat."     Would  ha  plta^'  ruy  h  w  miieh  horae- 
powcr  and  what  apced  could  bo  doTalopad  in  aoch  a 

fiwiuenUyailTertlwd  In  "E.  M."  (ni  WiTrbe  any  uh! 

cheaper  to  Ut  op  and  keel)  in  repair  ;    Or,  ft  -t  all  anit^ 


» l~Ai  -A 


[1WI7.; 


-Fomelaln.— T  am  aniiou  Is  make,  for 
'  -     -  until  Cubei  of  ab'jut  lla.  dia- 

Hit.  eapabiootituidingahigh 
within  my  reach,  ii  mueh  too 


main  Bluft  U'acinK  nenn.'it  tlie  unnk  m^nc^n  litlle  with 
emy  atrokp-and  whenl  tiifbb'n  down  a  little  the  bearing 
gela  my  hot.  tibuuU  bkr  tu  know  how  to  prevent  it. 
iDd  atop  tlu  bniuplnff  nuir^'.  and  oblift^fl— A  CoaiTAVT 

[WiiSO.j -Power  for  Pan^— Myabop  if  onward  ;  1 
b<4innjlitetotlier puwerattachrd.  t.'ouldQotaomeCbiiifbe 

>  keep  the  loTer  fa  ni.tiun.  Alio,!  propoae  uaiaga 
DaiyBywhcel  of  a  lathE  with  an  eecencno  attached, 
Tould  "BuDlight"  iwommcndany  gojd  puuf— Poja 

[W!01.;--DeaftaeBB.— Tol)a,i:DnL-XDi>.-IliaTebeen 

tbu  I  cannot  dii-tinsiuiili  wucda  xijoken  in  an  ordiaarr 

tu  heair  wiSeelly,     1  haiv  Iwen  attended  tu  by 
il  hOcpit.!]  aurffi'-iiH  but  without  the  lejiat  relift. 


anpitihemllr>^.-i(i.ui 
[isosg.l— T.amp  Burs 


;4S9es.)— Woad  Soraw  Kakinf,— 

ffirame  any  informatinn  in  to  tlie  oukla 
lorjouLL'n'plou^lii'.  &f;.r  Iiuppojh.'  tb*n 

LtiiflOO.i-Iinprorlnt'  Qaallg'bt.— To  Ha.  Aijiisi 
«rincii.'niu.t  atMva  ,lBt;or  l!W!W;!-lt.  B. 

I»n]  l-BklApcs  StalTB.— Mjny  thanka  to  "J 
F-uiiw  Wurkmui"  for  hij  «plicit  repUaa  to  i|uerie4 
IVill  he  tncreaie  the  oHwalljn  by  gteing  d<  a  fov  hint 
iin  tuinin).in  bLlarun  aufta  I-Kevkl, 

[I'lSOa.l-Now  Swta?  Cburn.-Will  giimeono  a 
■■our."  tell  lue  if  therenany  ■nnhi>d  uf  remo\injr  th 
jceoC  from  the  wood  of  which  a  new  awloi;  rhura  in  made 
md  whii^h  tuota  the  butter  eicpured  Lu  it  1  The  cUun 
«.emn  Go  be  tniido  ol  Mom  1 1  or  Borae  epcoien  of  atraij(hl 


i.iu^ht  not  the  dividoad  he  upctka  of  1 


ivrtV.r'K 


'a  d.-jfiui.  iu 


i.  la  Biv- 


alttmtlTca,  BueH  »■  iodide  ul  pjlagiium,  nux  TomiiSitce. 
i.'ould  you  auuRMt  aD)thlii|i  that  would  be  liaely  to 
bFuefIt  mt ',  1  huTa  exbiiuitdl  all  tba  liuapitala  in  Ihii 
city,  und  I  muwt  aJTunl  tu  (to  to  any  apKiiU^t  in  Uk 

your  kind  iviilhN  la  ulbcr  iiueriaia.'-ADaia. 

~i.'.wi.:-Antoinatlo  Xualcal Inatrnment*-- 

':ui  any  of  out  e-KtiTpoiidmin  (ovc  meugy  idr.iui  ih< 
ciiBftrni41oii  uf  ihi:  piaiiiau,  menliuned  liy  Mr. . 
i...t  .».^b  I    i_  i*  _  iiiinf*  iii^^  -  --*"  *■-  — -  ■- 


t  week!  la  il 
itnrl  A>ul,i 
Iftoidiytlw 

iu>4raRtlDn>«  il 


^,  the  dctaila  of  Miladicrlwh'a  cxper 
'a'cen  of  the  •eli'nlta  crittal  an  nude 

data  of  Ammonia  Attalyala.- 


coiubuation  tubios 
iinyona  leeoouneM 

"  Runlight,"   or 


if  DtefoUo 

;    grreataat   HKm,  7ft. 


.    ,___Biuldfri\enin 

m  it  a  gn-at  f  aroiir,  ueing  unab 


luatS.]-.  To  Hr-  Lanoaatar,— 1  am  utremaly 
olJijcd  t>  Mr.  L.  tur  Iu:<  ivplytj  inyqacry.  re  Klectro- 
Motur  i^fr  Vacuum  Tubm,  tnit  I  am  aarry  I  do  not 
nwlentatid  how  tlie  ariiinitenent  ihould  lie  pot  together ; 

I  rrtat  fBTDur  it  Mi.  Lan. 

ringa,  ahowlag  tbe  aiiei  and 


lahould  like  In  make  one  a uttiuicntlT  powerful 

I    lenirlh.     However,  I  btialj 

M  «itl  make  all  quite  clear. 

t  would   inlen.wt  many  oChen  beaider. 


rf  glad  if  Jilr.  I^ncaater 


:<Mei.)— Praaaura  of  Water.— During  the  great 

uQuiuaUy  high  "  ipnng  tide,"  driven  to  •  S.S.  WeaUrly 
,Bale,avei«gingaboiitflu-eo  mllea  per  hour.    Conl'^  — ^ 


er  (IIUSM)  kiodly  givea  akitch  Hhjviurtbc 
„u  u,  .uic  plttea  in  C'le  nil  of  a  Du  Jl?ntenri 
dary  battery,  alao  ahowinj;  thu  method  of  conaeetiaf 
ilniof  Ibaplatei?  W II  ha  aim  triye  fDnberpartieu- 
f  thcalejKuraiuiradeecribKl  Dyhim  in  the  above 
I-aiuo.Iair.U.ll. 
»S.]— To  Mr.  Laneaater.- Will  Mr.  TAne«ter 


lUaO«.l-^aoaaaTd     Iioom.— Wonld  any  of  the 

lira  '*>iae  hlnta 'how' to  n^akVa  jl>.' |uard™^iin3 
iiir  we.iTine  patMma  of  tm  m  t^iree  liuadrci  enda!- 

"  itawr.i-Voriie  Watch.— WUl 

ileep  aliuulil  ibe  CKane- wheel  be 
•linuld  IV;  ti.ll.iw.r  be  adJuHlul  afl 
t^igoiher !  ALio,  how  lo  try  train  di 
work  right ;  I  have  aU  nea.Hirj 
I  hope  "F,  W."  wiU  nut  f,jget 

HJOM.I— DIbboItIhk    Qvld    and     Silver.— My 

thmika  are  Hue  lu  "Dunrjd,"  "ut,"  and  ■■llirmiog- 
liafa.  *  1  am  ■'till,  however,  nut  clenr  on  thnantrieet.  I 
wiah  lu  make  tihlorite  of  gold  and  ohloiils  uf  ailrer  tu  do 
Riliting  and  "plato"  on  meta'ain  anMll  qnantitiiH,  I 
have  I  icd  Co  diaMlve  gold  in  1  of  niuio  add  and  t  of 
hydrUBfalofle  aoid  with  gentle  heat,  but  thera  alwaya  iv^ 
maiuanndliaoln.'dgoldatlhebjnnui,  Mu  back  numbaa. 

I  think,  to 


eb  ;-i.e.,  how 

roiiiiK,-Mi»^ 

[49009.]— Oontraeted  Flnrer.— Oa 
irtn^in  HomD  veara  unofl,  the  UiTid  aod  f 
e  oontracled,  and  will  ik. 

enlarged  and  hardeocd,iiiL_  ...     _.  . 
■  ,:-^„.r —  ,. — ■*-*--- flnp^nprtfectly 

if  anytt 


my  rjirlit  hiiod  are  oontracled,  and  will  nnjt  open  1 
the  palm.  THPilnew*  of  the  nalmat  the  bane 
Hnifrnt  are  much  enlarged  and  hardeool,  and  ii 
Eliar  tbe  luiarliit^f  Ilea,  a.<  1  ean  bend  the  flngera 
well.     I  ahaU   be  gratelnt  1(   Dr.  Edmuoda, 


uidlin^  toola,  ^c  , 


Cj»t 


:  apuila  piano,  playing  I - 


itMlO.]— To  Mr.  Lanoaatar.— (1|  Can  I.  by  in- 
oreaaiug  the  nrfaca  of  ttie  facea  of  an  eleetro-tnagnet 
and  cotreflpondingly  the  faoea  of  the  Tcrolvlng  corea, 
obtain  any  greater  power  than  if  the  plain  larfaoa  w«» 
ua>dt  111  WlltUu  Laniutar  lundeaoBt  luip  wnk 
with  LfclancU!  battarlet  I    II  id,  ho*  many  to  gira  light 
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totqiuleidiniuTpiTjrtI  m)  Will  Mr.  Laacmter  o 
Uv  (KtiiDB  tUu>  b*tt-iy  pome  r-qnirHl  tor  Uu  ele 
inajineb.,  nf  whi.h  ho  ia>o  the  dlrmnj-ioni  ol  cow.  ■ 
iic.  th«  wMlt  l«locu  iMt  I  -E.  Bdtuik. 

r*iOU.l— Boilar  Pto««ura.— To  •'  Suhuoiit,"- 
rfven  mil  bniiiiBK  ni-  amt-diui,  the  «i*l'"l»"o( 
iti^andualKllHitav.'rins  ttis  Konu.Hnd  rivrt;t 

__, ,— r--    JiothBT  luolb.oi 

foaH  [eH.br  th"  wjrkiinr  ol  tliop'iiop.  themni  boii 
'  la.  in  diiinutcT,  uld  praued  down  dlnct  Uf  huul.—l 
W.E. 

'4M1-J  l-SUT6riii(r  Boflaotora — la  the  report 
thimeelinf -'  "■"   ■•»«■-"  i— -=-v.  ",^„,., 

thit  111'  m>i 

BlDC^'K.  V. 

dim  is  foi 
— Ntrrv. 


^  t«l  obligej  by  ^Irm  intern 

HI  vutcd  in  thii  molhid  ut  wiiiE  m 

;i9Si4. 1— InduBtrial  Iaaiira.ace  Follolls.  - 

'■{ipersns,"  or  nnjr  otiier  legal  realer,  kindly  tay 
v.'ho  h"]d>  an  joduAtrio]  pilicy  on  h'l   uwn   UU 

-duq  oa  his  (A.'n}   dBrvain?    Aadr  can   an   Indi 
Inmirance  Office  Ic^llr  piy  on  n  pol'iry  luaed  i 

l*MIB  j-Pl»noTunlnar.— To  M«.  W,  H.  D 

1  inn,  Uie  Bat  lirfu  nouod  var  fl'-ti  but  thin  ia  WHcely 
Dotiowhls  in  tba  >huc  keii.    I  undcntssd  IbF  Ibeoty  of 


thnuiih  ■  llio.  Iran 


"""^^""i'i 


[  huve  got  two   bolea  to  b< 
t.  Aod  I^Ti  CO  athcr  mi^iina 


AirSWESS  TO  COBRESFONDENTS. 


eoiretpoodeaU  ktb  doI 

•,•  AttmHoa  liav«oliJl7dnvBtohIiit  ITa.4.  The 
•PHe  davoted  to  littcn,  qoslaa,  mid  nj^M  li  neut  foi 
the  Rownl  pnd,  udltunotlaiTtnoooiipT  itvilh  qaei- 
Uaoa  eacli  m  ue  '"'"'■■>-''  Kbara,  iridch  ««  unly  <i(  ladi- 
ridnal  intsnrt,  uid  vhioh.  if  not  ■dTertiieinenB  iathera- 
i^Tca,  Iwd  to  rcpUai  whub  an.  Ttaa  "diipeou^  liaii 
Column  "  oSeim  >  oheap  neuu  of  obtaining  lauh  iafor- 
Dation,  and  we  Biut  OUT  readen  will  and  UwmHlfea  of  it. 
Tht  following  »«  tha  Initial*,  As.,  of  lettan  to  bind  dp 

to  Wodowiay  eraaing,  Hot  il,  «od  uamoknowlidBeJ 

J.  »-B  H.  Okicb.— Ofderic  Vitil.— William  Peek.— 
Rpenccr  tod  Son.-H,  C— B,  Johnaon.— N.  Wright.- 
lleiwiQii.,-F.  k.H.-W.  H.  W.— Wm.  Jeaon.^. 

-Anxiooj    One.-T.   J.  Beutt.-Merie)'.-3 

Novice, -C.  P.  T.— Dr.  Bdnraidt— Centnur 
obeliik.— Artifloial  lArhtinB.— Aoalynt.— L.  Wsnidr.— 
Allwrn.— A.  N.  H.— W.  HT,  PljmonOi.— Anglu  nine. 
—Jack  o(  All  TrudH.— W.  V.  -W.  S.-ACiiilwii.- 


little  doabif  ul  abnut  it  [< 
n  it  in  LhlrLotonni  it 
ilted  pnriffin  'li.  an 
■--'isitdu^abililr.i 
guttapercha,  tbr 


cinl-SDifdcal'l,  Mr 'Innbtrul  poit 
p-nom™.!)'.  Tbe  80- -  -  '---  '- 
purla;   St>cklu>|[D  U 


[Ufllfll-Lodgers  and  thafr  LandloTdB— Tfai 
c>'iiart  htv^trlor  iH<7  ■ayH:— "It  baa  be«n decided  that 


.    ConunDa  Pleu  Eulcc  Ti 

Hai  thws  not  bean -oDiP 

ct  lodBi'"'  framthe  eareleai 


oC  their  Undlurd; 
when  the  Indgc 
Irom  hie  lading. 


IS.]-ElBctrla  Light. -I  wnnt  to  llglit  up 
(about  4111  eij.  tt.  br  ID)  with  Uk  above  f .a-  U  u 
and  ahuuM  be  glad  of  an  w*ia  to  the  (oUowi 


12]    I 

and  the  i 


._l.tab_ 

to  glre  » lii[hC 
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1 1  Wbiit  tnnn  ol  lamp  vmild  i 
iaiplortbtbiK«,-W.  E.  K 

GtUBiCLtlty     of    Oaal     Carfeonlaad 


AamuLJlr,'- 


be  gl*d  if  ■■ 


tigeCliHmitililiaHlTed. 
required  eunkiat«ncT.)^Ti7jiiT 
applied  to  ODP  at  the  debating 

ahtnild  bo  pub  ta 
t'lito  '■ "- 


r—iaib.  glu 
.uruntilaofi,   BT 

r  WLjuld  leiu 
loae  wbo  nnderl^ke  aui^  work.    It  ii 


lUbtain  Oookl's  "  Beoelpt',''  uf  Meaaia.  bairett,  aoDB, 
anil  Co  .  Seething- lane,  E.C,]— B.  F.  (Sea  p.  Kll.  laai 
volume;  DT  aek  an  oilman  for  eaitabla  paint.)— J. 
Uiuia.  (It  willnotbafallrapwiuntilJanuirT,  two 
or  thiee  montlia.  Admlaaun  to  thel'uUee.  oneahilliiigi 
but  eume  difH  a  higher  price  ie  ubatged.     9.  timtE 

Antiin  nyiH  added t} belter  klDdi.aadtotho  belt  :ipei 

btaH  piPar :  the  other  ia  for  holding  the  battery  pi 
tugeibT.  3.  Caibgnrjd  in  poroui  jor,  aurtoondei 
liae.    EitfaeniDC  loearboD.orall: 

_.. ,  acnirdiog  t:i  the  purp  >aB.J  — f J.  —    ^ 

gilaCioe  ismade  by  billlngduwaikiniiklteraCoeplag 
m  diualia  lye  and  cipoilNg  to  uolpLur  tumea.    Tha 
cle«  llnnldu  run  -- i^-^.=— J^--  ............ 

aheatfl   before  beer — -- 
{See  p.  Ul,  Vol. XXX. 


^h  better  baiii(bt.|- 


Tbu&B  li 


d  the  powder  pi^fmf? 'it 


Inuti.itivk  |Tae  I\Mli4jffi.i'nuth(inue>  wonU  ba 
decided  yoDjcct.  Ac  do  not  ■«  iJu nOl ly  at Hni. 
dnd'ur  wbcn  nawei  and  bMler  denoe.  an'  anuh 
h«id.l-DAi.  Lai.  [Xheverb  "mllard"  ni  wi. 
l<ip  ut  the  top."  and  a  jiilbird  (or  po'lDnl.,.li  01)1  ■ 
I  oakthat  hu  been  loppel.  VH-'—i^'Jm. 
-       -^-vapal  oikiolUa 


LwiabtodjethnnTi-'AlJU- 
\a  11.  •  infiaianBuii  miimet  or  an  ele':tni ntm> 
nitti  coil)  of  win  round  tlie  litaba  I  If  tbe  tanKii  t 
iamaipiBtiiBd  by  dia  wing  another  powarfolmi«i«li» 
end  to  end  Kveml  timet,  always  in  Ihi  eaiDe  iutaHm. 
The  priKes  ii  dSMribrd  In  all  totfbooka,  andfrifUl) 
in  back  volumeal— B.  3.  (Ttie  pmceta  of  wkan 
1>i  .ulpbide  ol  eai-hiu  ooiiiita  in  paaalsg  the  vi««i  rf 
sulphur  tlirougb  iucundenxBt  carlxni  (eharcaatl.ad 
cundeniiDH  the  gu  in  aaitabls  Bbambon.  ThBB 
several  mcthode  of  canning  It  on  t,  but  in  all  tha  Etaiari 
ii  placed  in  the  rcloit,  and  heated  to  ■  brlgbt  nd.  t^ 
tl'Jniof  lulphnr  arethea  puahed  thranghatattM 

the  bat  to  [I  ol  the  'Trtnit.'' i^r  1  >■»■.■■■>■— -yiiinttia  fa 
tlie  puipofe,  where  they  •re  mdted,  and  the 
p.Luea  Lhruugh  the  charcoal. 

uive  been  pateoled.  but  it ' 

g   ie'now 

nuahlaei  aj  10  the  beet  ahap.-of  M%ll 
thework.;— J.  W.     (rninrnfog  the  tOSt 
Itoiy,  the  aoilhu  dyea  will  anaver.  ml 
oheap,  tho  pnmn  o«n  ba  aa^ 
red  [a  obumcd  by  making  an : 


itni.h&lManiiiiaay.    rrof  Hull  givei  the  total  am 
produce  at  nnl  lu  the  Itiitiah  lalei  as13IuillIoi 
:iii!i.     TJi.    Mill',  in   bii  lit'Je  wuk   on   Deitiuc-... 
lli^tillalion,  eitKuates  that  13  per  ceot.  ol  (he  tail  rai«d 
id  u>«d  fur  the  piuductijo  ^of  gui.    Ttaii  would  give  u-i 
jhi  lilt  M  mOlimui  of  tone  Dl  enal  naed  annnally  fur  p- 
dtjciogiUuminilinggaa.    Frof.  Hoieg-,  in  hlBaildrcq 
rh:  membeiaol  ihe  Muciety  of  Chemicil  Indnatry.ati 
t'lat  t,MO  triDi  ol  pore  aliniine  Were  ptodueed  in  II 


WQuM  prodncfl  abou 


Trinaottir.  or  73,000,000  oF^lDna.   JTow, 


h,  whleh  w. 

nineh  u  pniallilo  toaattanomlHl  obaenrationi  recoldiBg 
ipecial  fsatarea  of  intereet.l— Cam  Ibos.    (To-  '--  ■- 
th'-day  now:  audf  beaidea.  There  ia  no  diml 
miada  of  cngioeeza  aa  to  the  rtral  rauvo  of  llie 

Thi^alide-holder.ent  la  a  Tiry  fa-niliar  one  tu 

aimple  enough,  but  not,  inout  oiilul  d,  equil  to  uthen 
we  have  giv,«.J— UiCHiiric.  IMu<l  aak  eucli  quotiona 

of  Mr.  lauioaaterpilTately.]— M,"  ''"    

the  i^aloulatlana  occupy  manyrri 
or  any  o'hcr  worth  buTlng-.    Wc 

Co.,  La.kwoodandCD.,andapoBaadCn. 

more  or  le«  elemeatity  traatina, -'■''■ 

well  to  read.)  -  UaaTiieaTOP. 

commEreiOlv  with  regard  to  Inyec 

Jan.    (Can  you  not  give  the   ■'glosay  bbi-k"  aa   a 

■'  coat  "  T  If  so,  try  indlarubbei  diraulved  in  biiulphiit* 

olcurbon.    !.  Make  a  mould  in  gattapercb;i,  inlwo 

piecea.  and  1  hen  Eaire  the  pluat^r  cast  from  t  lat     C  r 

vgucan  make  the  maul<t  in  plutei 

in  melted  via,  that  will  anawet. 

publlidied  At  170,  StronJ,  \i  a  ukF 

Lh«  i:hemica]  branch,  probibly  you  ..,„-___ 

toget  aome  of  tha  mannalv  inmed  by  Piper  and  Carte 
[.■aatle-i.-trB.l,  Holljorn.l-J.  1:.  A.  (faun'l  bother  you 

bfdnnm  Is 'well  restiUIed.l-D.   Bauu-a  aid  So 
Melt  lalb.  ol  roain  and  lib.  of  beeaws 
if  lor  black.  Bib.  of  powd-red  itory- 

in  a  fnll  aupply  of  ircili  air  ■r^im  1   u 

T)  aurtta  rir'  poaaiLlc  only  wt 

■nd  If  y  u  pupply  blentr  at  frwih  warm  air  to  iweui 

tixe  ou  la- ,  that  will  k.en  the  nold  air  out,  and  then  yt 

may  make  the  windowe,ai^.,airtijh:.)-  "-- 
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ITIATtTAE    F&AKB. 
r.  H.  EvAJJS. 

I  requested  to  give  aaillus- 
an  ivorj  frama  fur  photoi, 

made  one  for  the  parpoao. 

II  form  u.  good  8abj<.i:t  of  tlic 
d  not  bo  found  oiejoiid  the 

most     aiualfur     tonieTf. 

boforo  explained  the  moat 
^uclc  work  of  this  charac- 

referanue  to  book  numbers 
tbis  from  the  rough  roate- 

ot  ivory  bcutg  cut  from  a 
low,  whioh  ia  very  oadly 
iquired  for  oval  turning,  u 
rally  run  that  shape;  it 
to  the  face  of  a  bcecnwood 
ecus  turned  out  at  the  back 
cturc.  TodaUuB,  ofootme, 
must  bo  used,  and  par- 
i  paid  to  the  height  of  the 
-cry  one  of  whioE  most  be 
le.  Should  there  be  any 
.tter  how  slight,  the  porition 
arts  of  the  ellipse  will  not 
.  There  ar«  several  ways  of 
138  of  the  tools,  but  t  think 
ge  tliat  fits  into  the  bel  of 
.  line  marked  accutately  to 
it    of  tbo  centres    of   the 

inatruiueat  that  all  tamers 
IS  the  use  ot  it  niay  save  a 
itment  in  the  shape  of  nn- 
k.  When  taming  oat  the 
I  of  say  two  or  three  frames, 
cal  of   trouble  if  the  small 

to  keep  the  picture  in  its 

oat  of  one  and  fitted  to  the 

to  say,  when  finishing  a 
lall  moulding,  and  theu  with 
g-tool  of  ordinary  shape  ont 
I  then  with  a  side  parting- 
.t  out  the  pieoe,  and  it  oan 
'  the  reoens  turned  in  another 

save  wnsting  tha  uiatotial, 
xpeusive,  it  is  well  to  save  as 

take  it  for  granted  that  the 
ished,  and  the  work  may  be 
on  a  boxwood  ohuck  while 
1  turned.  When  it  is  fitted, 
be  used  to  secure  it  to  its 
more  than  one  advantage  in 
e  principal  one  being  that 
-emain  on  the  chuck  almost 
ma  without  fear  of  its  drop- 
rcas  if  left  simply  tj  the 
lot  finished  off  at  onoo,  it 
ely  be  spoiled,  as  the  wood 
id  the  work  come  off  ite 
se  preliminaries  being  seen 
iceed  to  turn  and  ornament 
edge,  the  lattrr  being  the 
■},  and  it  is  cut  with  a  deep 
tool  wi'h  a  flUct  on  the  cad, 
vision  cutting  at  every  hole, 
y  deep  pattern  it  is  better  to 
t  pliiin  tool  as  much  as  oos- 
gh  material,  bo  that  as  little 
ift  for  the  drill  to  uut.  This 
I  about  this  frame  that  is  not 
s  it  simply  forms  a  finish  to 
id  not  take  the  trouble  to  do 
bead  round  the  extreme  out- 
t  with  a  fixed  bead  tool,  and 
ally  done.  The  tool  moat 
7.-ltO.  875. 


be  changed  for  a  ronnd-nose  one,  and 
thesmallooaaaTeonrvetumed.  This  dme, 
a  ronnd-uosa  drill  must  he  selected  to 
match  this  carve  ai  nearly  as  possible, 
and  a  cut  made  at  each  hole  of  the  19! 
division  plate,  if  tha  drill  is  in 
proper  catting  order.  Ttie  work  shsnld 
be  as  bright  as  if  polished,  and,  it  must 
be  a  point  with  all  turners,  especially  in 
doing  omumeatal  work,  that  the  tools  an^ 
perfectly  sharp,  and  free  from  anything  in 
the  shape  of  a  rough  edge  ;  without  pnr- 
tioalar  attention  is  paid  to  this  point,  it  will 
be  impossible  to  do  really  good  work.  To 
proceed,  it  will  be  seen  that,  following  the 
last  series  of  cuts,  a  convex  curve  is  turned  ; 
this  is  done  with  what  is  termed  a  left 
qaarter-hollow  tool  with  a  sharp  paint.  Thu 
reason  the  quarter-hollow  tool  is  used  is  that 
only  a  portion  ot  bead  is  left  plain.  It  will  be 
seen  that  ronnd  the  other  portijn  a  series  of 
separate  beads  are  oat  72  iu  number :  these, 
it  will  be  observod,  are,  as  1  say,  compen- 
sated ;  that  is,  thev  are  all  the  some  relative 
distance  apart,  and  this  lacoompllshed  with 
the  aid  of  the  segment  apparatus.  It  is  not 
at  all  a  difficult  thing  to  do,  and  will  only 
require  patienoe,  to  set  out  the  work  before 
cutting,  and  if  any  djfierence  at  the  last  cut 


this  to  be  made  a  great  ^int  of,  as  it  may 
save  the  loss  of  many  points  in  doing  snoh 
work.  The  settings  mnst  be  so  arranged 
that  the  desired  shape  is  obtsined  in  the 
front,  and  then  a  drill  of  the  same  shuie, 
but  of  smaller  diameter,  must  bo  inserted  at 
the  inner  portion.  As  I  have  before  stated, 
this  is  a  difficult  part  to  do,  but,  when 
done,  amply  repays,  as  it  is  very  effective  ; 
and,  when  done,  I  think  and  nope  it  will 
be  appreciated. 

The  illustration  is  exactly  one-half  the 
re^  size  of  the  frame. 


OVAL   MUfUTTJBB   FRUfS. 

is  likely  to  occur,  to  oompansatc  for  it,  I  ex- 
plained this  in  the  description  of  the  hand- 
mirror,  and,  with  a  tittle  practice,  it  can  be 
well  done,  and  d^  away  with  the  necessity 
of  such  an  expensive  piece  of  apparatus  as 
the  compensator  for  the  oval  couok,  many 
ot  which,  however,  I  have  made.  But  as 
I  am  explaining  how  my  work  is  done,  1 
give  the  preference  to  the  segment  in  this 
case.  The  bead  tool  used  in  this  cose  was  one 
I  made  especially  for  the  purpose,  as  I 
wished  to  have  the  heads  as  close  together  as 
possible,  and  beiag  mode  with  points  and 
not  astragal,  I  had  to  clear  away  the  super- 
fljons  material  with  a  small  round-nose  tool. 
We  now  como  to  another  monlding  which 
is  cut  with  a  moulding  drill,  and  is  a  very 
simple  thing  to  do.  There  are  SO  Cuts  in 
this  part.  Onthe  top.it  wil1faeobserved,iaa 
smslt,  plain  bead ;  this  ii  out  with  a 
fixed  tool,  and  forms  a  set  off  to  the 
mouldingj.  I  think  I  may  say  thut  we  now 
arrive  at,  porh*pa,  the  most  difficult  part  of 
tbLs  piece  of  work,  and  that  is  the  inuer 
series  of  points.  These  are  also  ciimppn- 
sated,  and.  to  be  nicely  cut,  will  require 
great  care.  There  are  4g,  and,  to  f^rm  the 
points,  a  flat-('nd<;d  chiscl-driU  must  be 
used  ;  and  Z  must  impress  upon  any  turner 
making  one  Hkc  this,  or  anything  of  the 
kind,  to  he  quite  certain  tfaatthe  ivory  is  flat 
upon  the  ohnck,  and  thatevery  part  is  glaed 
to  the  chnck.  If  any  part  should  be  free, 
the  points  at  th«t  ]Hirticular  spot  will  be 
me  to  break  off  when  being  cut,    I  wish 


THE  KOBT  EOOMOHICAL  STSAM- 
EHOIVE. 

A  NOTABLE  trial  of  a  remarkable  steam- 
engine  has  been  made  recently  by 
Mr.  B.  A,  Cowper,  the  President  of  the 
Tnsiitntion  of  Mechanical  Engiaeers,  and,  as 
really  trustworthy  records  of  engine-trials 
are  scuce,  it  is  worth  while  paying  special 
attention  to  the  results  obtained  in  the  case 
in  question,  more  particularly  so  because 
they  show  an  economy  which  has  rarely,  if 
ever,  been  equalled  iu  a  properly  oondncted 
trial.  As  every  one  who  has  looked  into  the 
question  knows,  there  is  a  very  large  margin 
for  possible  imftfovement,  if  we  oompire  the 
actual  ofBciency  of  a  steun-engino  (which,  in 
that  case,  includes  boiler)  witL  the  absolute 
valne  of  the  fuel  in  beat-units ;  for  the  best 
Oomish  engines  rarely  utilise  more  than  14 
or  15  per  cent,  of  the  potential  power  of  the 
coal,  and  it  is  clearly  seen  that,  under  any 
circa mstances,  so  long  as  we  employ  heat  to 
convert  water  into    steam,   there  must,   of 


loss  is,  in  fact,  so  great,  that  it  is  tacitly 
ignored,  and  wo  compare  steam-engines  by 
calculating  the  number  of  pounds  of  coal 
consumed  for  each  indicated  horso-power. 
Kot  many  years  ago,  and  where  ooal  is  cheap 
it  ia  still  the  case,  as  many  as  seven  pounds 
were  consumed  to  obtain  one  norse  t 
power  from  the  engine,  and  it  is  no  un- 
common thing — indeed  it  ii  too  common — 
to  find  eogioes  that,  nowadays,  consume 
five  and  more  pounds  for  each  indicated 
horse-power,  when  the  pumping- engines 
in  Cornwall  were  regularly  tested,  aud  it 
was  shown  what  the  "duty"  might  bo 
made,  a  flip  was  given  to  the  pursuit  of 
economy ;  but  tha  era  of  steamihips  un- 
douhte^y  gave  the  greatest  stimulus  to 
engineers,  for  ovnors  speedily  discovered 
that  if  a  vessel  had  to  carry  more  ooals  than 
were  absolutely  necessary,  there  was  not 
only  Uie  loss  or  the  wasted  fuel,  but  a  more 
serious  loss  on  the  contracted  cargo  space. 
With  the  inttodnotion  of  higher  pressures, 
compoundinfc,  and  the  other  improvements 
which  have  been  employed  during  the  last 
thirty  years,  the  consumption  of  coal  bas 
bent  steadily  reduced,  until  it  nowstonls 
on  the  average  of  good  examples  of  marine 
engines  at  about  two  pounds  per  horse- 
power. CSascs  aro  inde<^  on  record  where 
one  pound  acd  a  half  has  sufficed,  but  the 
statements  made  have  nit  tiie  weight  of 
those  we  are  about  to  give,  whioh  have 
clewly  established  the  fact  ttiat  for  pump- 
ing purposes  the  consumption  of  coat  need 
not  be  much  more  than  a  pound  and  a  half 
for  each  indicated  horse-power.  The  tiial 
iu  question  was  made  with  a  couple  of  com- 
pound pumping  engines,  erected  at  Ditton 
for  the  Lambeth  Waterworbi  Company,  by 
Messrs.  Simpson,  of  Pimlico,  the  well- 
knovnmaken  of  engines  adapted  for  the 
purposes  of  water  companies.  They  ave  ot 
therotative  type,  with  beams  and  flywheel*, 
the  cylinders  having  a  stroki  of  fi  feet 
G  iuches,  and  the  pump*  worked  by  rods 
attached  to  the  beams,  a  stroke  of  4  feet. 
Eschnair  of  cylladers  drives  oraoks  placed 
at  right  angles  on  the  ends  of  the  flywhed 
shaft,  aod  each  oj-linder  stands  nndec  Ua 
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LrB.-To"Si-»LioiT."— Th- 
cliis4,  the  4p«lt«T  hi^ia V  run 
tbB  BvamiT  HUd  tlTFt-hcndi 


Mc..ttu!«rckl><flutvlut 
[4.-,ou.l— Boiler  Pre 

tliuh.    l'  fruut  to'  ko™  .  . 

•iiaia  tell  mr.  WuuliI  n  ll>.  be  s  nits  wnrUog  pivvmre  ^ 
I  huTfiUiKlilb.  ari!  1  hmn  ilIh  hud  tOOIb.  unlpr  pr-E- 
Min.il  bcinii  0»  liiiiil  uf  my  Buiijf*.  1  thmihutUi- 
uaiun  uB,  and  pixiDpiil  juuther  I'wlb.  on.  »  nwr  u  I 
■uuH  (pM.bf  Itii'  wjrliiuir  o(  tlio  praip,  the  ram  boioif 
'.in.  Id  diufmulQ',  and  preved  davn  dinct  brhanil'— Vv. 

[4.^tl'j  1— SIlTerlnB  II«fleDtorB--In  Ih?  report  of 


IS''-""  IT  "hem   Iberalil" 
:  cbtmiealK  nnp1u;i!d  t  u 


■ilTeria*  luilntlnii  iMmnncdot 
t.  ..(  ■ilicr.uidobUii.iip.i.l 
WlU  ILr.  Oinioon  uUige  Ui- 


enginpi  pM»«  rlow 


I  nm  B«re  tluit  tiller  do  n<it  n 

■  the    wiLter.  aqd,  i 

In^l  obhged  br  boi 

in  Ihla  aclhiduf 


it  hu  bcei 


— InduatriallnmimacePoItDteB.-^lll 

I."  ur  .IDT  utherlenlreuiur.liuiJlTtBf  if  A., 
In  iQ  iadiLftrlnl  p  ilicT  on  hi   unti   lile.  (.vm 


In-quance  Offic*  l^allj  piy  nn  k  polcy  luwdin  U.'i 
Dim"  ui  Uie  life  uf  C.,  pn>Ticliii(  D.  hu  un  UTiunbli 
inleieit  J-BHWTH. 
|<M1S  |-Pl»iioTunln«.— To  Ml      -    —    - 


rvenl  timx,  ulliie 


— i  bm  tiuii'd  mjf  iriiino  i 

1  ion.  the  fljit  kFjii  eaund  icrr  dill,  but  thin  I*  nircel 
iiDtiuwl^  in  Uto  ahup  ke^a.  I  undentnnd  tbp  theory  c 
tuning  jr^ou  wUl  kindlr  tell  me  when  1  am  vraog 
iiirf  help  to  •rt  IDS  riffbt,  I  ■hull  feel  vetj  ffulclul— J 
W.  D. 

[tWlS.I-Borlne-.— Will  nm«  ei>rpe«poaienl  njii 
~?  In  tA«  fuUiwing?— 1  have  nit  twa  boltn  ta  b>t 
'  ■  ItlD.  iloD  diaf  t.  and  [  tuia  no  oUiei  mrmn*  t 
n'chi'l-bnm;.    They  h«vo  tobiilt|ii 

, I  I  wjnt  i- iilutdi  of  •  ^o .d  enttt 

ttiiit  em  be  vorkiiil  bj  liandbrin.  I  mrKlt  purpoee  1 
rlTinua  inch  fantetliTcugh tint,  then  to  liin.,tbent;i'Jt. 
l)ni,L. 

NMlT.l-^OhtLttartoa'B  Domponiul  for  Iain- 
latinit.—Cui  uy  uF  our  veteran  fhendH  [eli  ma  licir 
ihiisandethe  ip«t  at  time.'    tkMfltpe  i9haft^T■few 

li'lucNiqipuinHiv^p.  bub  an  ■  little  donbtful  about  it  for 


throiiiih  ■  11 

iliiiaG-ltlnit 
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HUTTS  TO  C0BRSSPOHQBHT8. 

.  Writ*  on  one  ilda  of  Ihs  pcpet  onlr.  and  pot  dn«- 

mn  for  fUuMiBtloiu  OD  Mpande  pieoe*  a(  puper.    ~   "  * 

dtua  to  qnecien,  ud  vhoi  anawerinff ^~- 

iiunbsn  aa  wdl  M  tba  tttlM  <rf  Uu  ann 
vplice  refer,  3.  Ho  idursa  ii  mada  for  In 
iiislM,  at  tapHsa.  *.  Mtan  or  qnnira 
aiflaaea  of  maanfaotumn  or  oonaipoiid^ 
toolanr  othar  article*  oan  ha  pnnhaaad, 


(■to  irtSeh  the 


nationt  cannot  be  IDHrtod  eraept  m 


i.  Koqii 


or«iueati(Hial  oi 


nalioa  1*  annnred  thrgncb  the  pnit.     «■  Latten 

■ '— "-  atra  to  the  Kdit 

dI  *aR«iiK«daata 

,    -._--     Irdmra  to  hint  No.  4.    The 

ipaea  darotod  to  Ictlara,  querieh  and  rapliea  ie  meant  tor 
(B*  gwral  gwat.  aad  Itiinotla^to  neoupr  it  villi  auee- 
tiana  aueh  aa  ara  Indicatad  aborei  iriiieh  an  imlj  of  indi- 


Ed  coll.    UribiaM 

liaH;   Stickholm  ta    and 


ritcd  pi 


at  ei 


[tsttlHl-Lodrera  and  their  LaQdlorla.— The 

a  iiodlard  ii  not  liable  u  in  tha  eaie  of  an  innkeeper  fin 
unT  icODdi  or  prDp>rt)- luet  or  itiloo  from  th""n«r'mi'"t- 
<>1  hii  lodgei.    CamiDua  PIdu  Biitur  Term, 


.,  —-.    Uai 


l-Hloctrle    Llght.-I 

d  >1>Diil.i  be  itlad  i>f  an  ' 
!-U:  WonW  «  inillonB 
Ch-aultian  ptrea'lllHBU 


m  hia  lod^ng 


;    (3) 


I   \rLutl>iTmafl 
implcT  the  better, 

-  Quantity     of    Goal     Carboalaad 

id  iiiiiv 


Anoaaily.— 


l^HtJiIalnannuiilly.  Vnf.  Hull piK 
pi-liHS  uf  ml  In  Iha  Itiitiah  lelei 
■  mil.  Ilr.  MilK  (n  hi*  lifJe  votk  oa  Dettnitlii 
Lii<tilliiliaB,i.itimu(flalli«tltper  cent,  of  the  ouil  Him 
h  ii^<d  fijr  tlio  priylootlin  -of  hrim.  nii*  would  give  u 
.i^.ntUmilUanH  of  laaa  of  ennlnRdaniiuullrfur  pr.< 
dU'-iuilUavuitintna.  Prof.  Kucn',  In  hituldreH  t 
■)■'.- mnnbeiaiifihaSiciuCf  sf  Chaiaioil Indiutrr, itib' 
t',iitl,4u0ti>ni  uf  pura  aliiuiue  iren- piodusel  in  ltn> 


Anthraivnp  4  AntlLraauiiiiine  4 

riiii,Oj  +  0i  =  i.i,H,o, 

Anthntquiiwme         Allauina 
un*  Ion  nt  pnie  uthncvne  would  pcDduoe  abnittfcirt 


S.iTMiMnoiH.    Xmr,  takuK  what  I ' 

>H  Jmaii-  at  jMd,  8  mlt«  anthnnnc  pet  (ualar.thLi 
,'  litiW  mVNiii  Tim*  of  ttr.  or  T3,0M.ni»  of  mllaa-.  irow. 
'      -■  ri-H  of  tat    —  -  -    -■  --'  "-  - 


zuatooi  nadan  will  arail  thamKl  th  of  it. 
n  tha  tnltiali,  ke.,  of  latten  to  h^nd  op 
r  eTenin^,  Doc.  :ti,  and  unackrowladfvd 


Xuvtw.-C.  P.  T.— Dr.  Bdmundt— Cent.nr.-E.P.- 
Uheliili.— Artifldal  LlghtigB.— Analyat.— L,  Wiirn.:r.— 
Albei.B.  -A.  S.  S.—W.  S.,  Plimunth.— Ana lo  Dine. 
—Jack  of  All  Ttwlee.— W.  P.  -W.  S.— A  CiTill«l.— 
H.  T— B.  K.— L.  B.  B.-E.  T.  J.-FiddUr.-J.  H. 
Lvaoi,— AFellanDf  the  Buyal  Ait.ouonunl  Ekmetf. 
— n,  H.  U.-Chenu.tiana. 
I.  W.  R.  {IfjDiiDeiiatlis  eompuiltiDa  far  the  mould- 
log*  on  picturc-framei,  hen  i*  a  it jwl  on;  -aslb.  glue, 
Itlb.  RHun.  lib.  piti^h.  fi  plotH  liuee^L  ail.  and  ti  quaiU 
uF  mter.  tiuak  the  ulue  until  wift.  luii  then  boll 
I  igether  Bntil  dioolTCd.  Then  ihU  vliitiDS  until  of  the 
reqnlnd  eonnntency.)— Tu-irmLL.  (Nudoubt  if  you 
applied  to  anc  of  the  debating  dubi  tbe^  wguld  lend  a 

" ""'  ■■"'".rfa 


ehouldbe 
ijuita  "pa 
itibtaia  Q 


nill.)— EuHwt 
n*i.add«lt^ 
i-H  o(  (qppei 


a  ttaoflt]  *ho  UDdertake  lU 

9  "  RMCipti,''  uf  Meuii'.  Itiirett.  Hona, 
ng-Une,  E.C.)-R.  F.     [lice  p.  Ml.  laot 

11  not  be  fuUy  open  until  Juiu-iTy :  tmi 
I.  AdmiiB  un  to  ttie  I'alacf ,  one  itbilling. 
■  >  hl.liBi.  Ti,ice  u  clmrged.  »,  liiit- 
"  would  nred  a  tulemblr 


ir.eiirruundedbr 
'n,aralliinoiaaJ 


^i:latinu  iiiraadp  by  b^ llnft down  uie ind  ; 
m  crmelio  lye  and  ciposiug  t^  Hulpliur 
tk'ir  li'iuid  u  run  onto  cooliagilab*i.  u' 
»h«l«   Won  b ■■ —  -"^  ■    " 


•  .XXX.    It  It' 

..  XXVlli      Tdi 


iDUEb  OH  poHible  ba  aatnnomn 

th"  daj  huw ;  and,  hcaidea,  1 
minda  of  engineer*  as  to  the  r 
Tbaalidiy-hiidLTrentl*  avn 


■  mpl-e 


i.)-MEri 


or  T3,(»0.noo  ai 
.  per  ion  of     - 
im  ID  that  1,100  t.iD*  at  pun  ali 

.i.<XM.ilCiO  gaUiJH  of  Mr,  wbieh   n|u< 

btt  tbn  biUl  iiuau'lty  of  p« 


utSIr.  LaacubnpilTatety.l-M.U.I.i^'.tJ.     (ufeuutiu, 

■piKv'  lor  a  hill  ry  of  the  •Matii-coguie,  which  la  what 
a  fflT  '•>  JO'T  qnt-rj  would  invidi-.  L  lugmua  and 
Co.,  Lu  kwood  ■ndCo.,uidananaiidC<i.publi'-hinany 
m<irt'  ur  lf*i  elemeotu)'  tn^Lwa,  whUh  you  wuuld  d„ 
■ell   tu  [l':id,l  -  HuTHERTOI'.      (We   unnot    advlBt 

Jan.  (Canyou  not  fiTB  the  "BUi-ay  bhik"  m,  i 
-  c-Oitt  "  T  If  ao,  tiT  indianibbet  di-evltvl  in  bi^Dlphid* 
Dl  carbon.  S.  Uiie  a  moidd  in  guttaperchii,  in  twc, 
pLECCa.  and  then  take  the  plutn  cai>t  Itom  t  lat     IIj; 

in  in'U.d».a^tbat  *iU  anawei.    :'l.  Whuvler'a  book. 

ill-  ihemiad  branch,  probihly  yoii  wonld  Hnd  it  hette; 
tu  g,^  aouie  uf  tha  mannil-i  i<anM  hy  Piper  and  Carter. 
Ciiatle-.tre-i.  Holliom.)— .1. 1'.  A.  (l>on't  both-i  yuur- 
wlf  about  it;  bat  cat  luht  nppeiH  and  gee  thu  :lu.' 
hfdroinn  If^  well  Tantilaled.)— D.  Uutw*  aso  Sou. 
U«l(13lb.  uttogjaaud  lib.  of  beeiiriix  (ii^tetbcr;  u^Id, 
if  tor  I4aek.  31b.  of  pond^-d  ivury-bliek;  if  for  rod. 

'Kii>,UHatii.-iaii.  (Aw  be-t  n-mcly  w.iuhl  bt  lu'biinR 
in  a  full  aupplr  of  fr.-eli  air  anxinl  tliu  fln^plin 
II  iii^Tllta  »T'  pnntibSc  anlf  wlinv  IhiTa  iaanoatlel, 
ami  if  T  u  ninur  ikncy  ■»  tmh  ffntm  atr  tn  ampgi 
tWuuV,  tlut  will  tap  tha  euld  air  not,  and  ttwayua 
intr  maketba  windows,  ill'., airtii(l|-.)—\VaTi'iiiiia'a. 
I  If  in  bnuK  Ihry  muatbe .  ait,  which  v.mld  he  ditUvull . 
Why  n't  U^.v  electiotypn  uf  IlK-m;    Vou  willllnd 


:  the  top."  and  a  n  lUard  (or  pa!lanl-rl.l  nil  ■ 
ran  oak  that  hi*  bten  lopped.     (.'••mi^li_ 

and  4'<tiii>ri'trfi  an  tiio  pTincipal  oiki  of  thii 
ry,  but  weahould  nat  jiaaiat  ro^J  'O  Ipirn  ^Tihmr 

gin  a  lut  ot  all  the  kaowB  ijiKiei.]— W.  E 
,    {Tlie  fi'lt  ore  inTU  it  merely  to  keepthtM- 


and  what  coloiu*  do  y 


_     _.     .     (Tha  pru^en  of  maUH 

hi'Ulphideof  earbin  eoiiiita  In  paaalDg  tht  npow  a) 
lulphur  Uirough  iucuruhiaceat  caibon  [dianaal],!*! 

aoTeralmPthiidiiof  eaiT>  liiaitQut,batiaalllli*  rii*im< 
ia  plui'd  in  tha  n'loit.  and  heated  to  a  bright  nd.  Ae> 

ti'iuH  of  aulphur  arr  th.tn  pnabai  throng  a  tnhe  i^ 
thcbuitu  11  of  tha  "i>toit,>'ur  a  fhamhCTB 


pi<au'thcough~Uic  cbarmal.  Sime  af  ~the  mSES 
have  been  patcnl<:d,  but  itia  an  indaeTrT  wUA  ml* 

enturMintoonlybvikilledcbamiat*,  B-- •- — ' — 

Payeu's"Iaduitiia]t:hemiatry,"andtT: 

—bixii.    r     ■  "  '■      ■    --■  - 

thawork.'}-. 

iyory,  the  aniline  dyea  . , 

otaaap,  Ch.>  prawn  MO  ba  eaiily  npeatd ;  bntthihtf 
red  b  obiamed  by  making  an  infuiloa  of  codiBMl  a 
liquor ammonin.  Tha  halla  air  flut  immwaed  tat 
few  minutei  in  watat  tlighily  aiddilleil  with  aUne  mH 
and  ar«  then  aoa^ad  in  IJic  ooehinaal  liqnor.  1  Ii^ 
•truotiona  tor  making  lubbar  ItaBp)  bate  btca  fi»- 
qucntly  giieo.     Yau  requita   prnpared  niMinv  ml 


red  deSniltly.l— CwBom.  (UubjeetaesH 
inuing  fnrtDer»  eapaciallj  aa  no  ua  tk 
ihaya  antiaid  it.)— £.  Viuaa.     idea  p  W 


L.V.    l«ete 


--.XXXI.     Difft 

French  pollah  ia  perbapa  the b«at.)     ,.  — , , 

notknowof  abookipeciallydaraUdto  them    lilt 
Patent  OSa  ia  iu  SguthampUm-bmldlng*;  tbaoAF 
fuc  the lae of  qwoilication* in  Curalt(K.>Ine(i  V.Ch 
Ve  have  no  mouia  of  knowing  without  aoiirehbiii^ 
that  a  patent  agent  w.U  do  for  s  null  far.   i  V^ 
have  nut  nuca  it)— Licciihihi.      [Why  dotfl  la^ 
nad  np  buck  nnmben  I     Tha  battniy  !■  nut  "mk 
enough  " ;  at  le-ut  40  quarta  ara  required,  ud  ^S 
atdi-od  1>  altogether  wnag;  Itmnat  bfcutoO— ,^- 
Aiiiat->  EiuriBna.  (Ae.'  N'u.  :!U,  Xov.  W,  IBM,  >.  ^m 
The  publiaheT  Iiill  «end  It  f ut  Uva  halfpunny  lU^nal 
— ELit:i'.<ic.    (HownaaanyoiKantwerwithaotkJS- 
raatterfor  experiment.] -R.  fl.      [Udlch'j'a •pt^ci^ 
tion  haa  been  neaoUy  publlihcd.    It  ii  So.  #t(9  _  vW- 
pri^i'Sd.,  undmnamsnf  Haddan,  who  in  thaayg"  'i»i\V 
W.  H.  a.    (Fndi-bunwd  Uiob  miul  with  iv  *»&&« 
egg-)— O-  D.  Q.     (It  doea  not  radiate  heat,    i 
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llatot  December:  but  it  T:iri**  if  nn  (0  la  a  f  ^^|^J* 

of  aiMond.)-J.W.T.  'Look  intha  Kite  pabl»>^5* 
the  J-<...rii.ii  iieued  bytha  Patent  i.i«cr  on  T^3? 
anilFridiy,  otin  AW»r.riW.  2.  Yi-i ;  the  antfc'fg" 
ki.'eptheiCt.)-Uo>TnBaa<.  teenil,  indwawiiKf^B' 
-H.  UaiuL'.v.  (Plaae  aeod.}— B.  T.  J.  (IW*?' 
before  and  held  uvertuiioaeiiianitpoaiiblcwhaa^^ 
will  permit. >-tii;i no.  (Received,  batwehar^lbir** 
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ordor  tot  a  ;sar. 
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Mpaiij  ^plfi  iKulatit  mutaHdU,  to  him. 
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dll  bo  of  coorse,  brat  obaarred  at 

convenient  time  of  bii  Ueridian 
a  apparent  diameter,   like  that 
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Bouaible  alteration,  although,  of 
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the  cppoaite  eide  of  the  pole  to  what 
O  hm  coming  into  opposition. 
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t  Near  approaohea.    ^'  Star  lieieg. 

In  the  ^oire  tabia  the  angles  of  Dieappaarance  and  Beappearance  are  g^Ten  fiom  the 
apparent  North  (the  real  Sooth)  point  of  the  Moon's  Limb  as  aeen  in  an  inTcrtug  telesoope,  or 
toat  inteneoted  bj  a  eiicle  paoHog  tbroogh  the  North  Pole  and  llie  centre  of  the  Moon's  lmag«. 
TIot  ore  also 'given  from  Ibe  Uoon's  Vertex,  i.e.,  the  point  whore  a  cirole  parsing  thrtngh  the 
Zenith  and  through  her  oantre  cuts  her  limb,  this  latter  ansle  being  useful  when  the  telotaope  of 
the  obaerTer  has  only  motements  in  Altitude  and  Azimnth.  In  each  case  the  analcl  aremea- 
Bured  round  the  Moon's  limb  to  the  right,  or  in  the  direction  in  which  the  handsof  a  watoh 
travel.  All  thia  is  obviously  merely  oonTantionnl.  In  the  ca^e  of  near  approaches,  however, 
ander  the  head  of  "  Uoon's  Limb,"  wc  have  given  the  rcn!  point  of  theUoon's  Limb  to  which 
the  Star  most  oloaely  approaches  ;  since  a  3tar  which  the  Moon  can  pa^s  just  clear  at 
Oreenwiah,  ahemay  cover  b«  obwrved  from  another  station,  Tbns,  on  January  2nd,  asviewed 
from  Greaaiwinh,  bar  Sosth  Limb  K^y  joat  clear  ;  Tanri,  whence  it  will  be  apparent  that,  as  acen 
from  a  Northern  Station,  she  may  ^^tailly  occolt  that  Stir. 
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Dta.  80,  mi. 


Should  be  looked  ft  i  betvcsn  Uie  lit  s&d  3Td 
{the  Boutidci) ;  oa  ii1m>  batweeiL  tho  lotli  and 
lath. 

QraeiLwialt  Uaau  Tlias  of  SoathloK  of 
Elshteen  of  the  Frtnclpal  Fixed  Stan  od 
tbH  ulffht  of  January  lat,  1882. 

Star  Souths. 

,1  Andnimediu 5  IT  1763  p.m. 

((Cauiopeue 5  48  4167     „ 

3  Coti 6  fia  34-32    „ 

Polaris 6  30  42'eo    „ 

II  K^dum         8  30  S7-34     „ 

«  Ariotia  7  15  13-01    „ 

dCoti 8  10  39-3.7    „ 

aPcTiei  8  3i)  24-73    „ 

yi  Eiidani         9    6  M-GS     „ 

Aldebaiaa        9  43  27-01     „ 

Capolla  10  32  ll'Ol     „ 

Bigel  10  23    3'33     „ 

a CcporiB         10  41  3)87    „ 

rt  Omnia  11     2  6a-03     „ 

II  GemmoruDi II  29  50-IT    „ 

Sitioa 11  63  S3-43     ,, 

Canot 12  40  61'o3     „ 

Piooyon  12  IS  S5-40    „ 

An  the  Star:!,  uippoiing'  tiiem  to  be  abeolutel; 
filed,  would  Soucu  3m.  5a'9li.  (or  235' 01 
aeoonda)  aooDar  erery  day,  we  bare  only  to 
multiply  this  quantity  by  the  nnmber  of  daje 
-whiuhhave  elaiiaed  aince  tho  beginning  of  the 
lUTTitli,  i.t.,  bj  the  number  of  the  day  of  the 
month  —  1,  and  aubtract  tho  reaalt  uom  the 
ttme  gireii  aboTe,  to  obtain  the  time  of  Muridian 
Paauge  of  either  of  the  Stan  in  the  abotc  list 
for  any  other  night  in  January.  For  examnle, 
At  wliat  hour  will  Sirins  South  at  Greenwich 
ou  the  night  of  the  Slat  ?  Here  we  aajk, 
21  —  1  =  20  and  20  x  'i^S-QI  aao.  =  4718'3*eD, 
Otlh.  18m.  ^8-20^.  If,  then,  from  llh.  D3m. 
53-43B.  we  takolh.  ISm.  3S'30i.,  we  flnallTget 
lOh.  36m.  15'23ii.  as  the  Oieenirich  Uean  Time 
of  Transit  of  3iriiu  ou  Jannoiy  2lBt,  a  result 
only  O'0;jaec.  ill  defect.  The  tinteH  giren  in  our 
tabic  are  corFi.i'i  to  the  nearest  hnndredtb  of  a 
second.  The  accuracy  obtained  by  the  utie  of 
themethod  jii>t  eiploined  in  the  cose  of  Siriiu, 
however,  do«A  not  extend  to  the  Polo  Star,  or 
any  cloM  oircumpolur  Star,  although  this  mode 
ot  calculation  will,  oven  in  this  case,  give 
practiaal  reeiilta  auSioiently  oorreot  for  all 
ordin^^  pnrpoHiB.  If  we  wiah  to  find  our  local 
Uoan  Time  of  Transit  of  any  of  the  above  Stars 
we  may  do  ao  by  takiag  9'B66&  aecondji  from  the 
time  given  in  the  tables  for  every  hour 
of  Longitude  (and  propcrtional  parts forminutea 
and  lieoonde),  when  our  atation  ie  to  the  Weat 
of  Qrecnwi<Ji:  and  adding  the  same  qnantitj 
when  it  ia  to  the  East  of  that  Meridian.  Thn«  ; 
What  will  bo  the  Oxford  Uean  Time  of  Tcaniit 
of  Capellaon  ILe  night  of  January  lot,  1S82? 
Oxford  ia  5  O.'im.  West  of  Greenwich.  Then 
GOm. :  J'DSm.  :  :  DSGCaa. :  OaSeec.  Babtract- 
ing  this,  according-  to  our  precept,  from  lOb. 
22in.  11-OU.,  we  finally  get  IDh.  2-2m.  ID-lBa.  aa 
the  Oxford  Uean  Time  of  Southing  of  Capella 
on  January  lat.  Had  Oxford  been  Eaat  of 
Qreennich  to  tho  muo  extent  lliia  quantity 
must  have  b.'en  added. 


oloclr.  (u)  Round  llie  support,  a  horizontal 
stage  £  revolves  in  tho  piano  of  the  horizon, 
through  a  diatanoe  of  nearly  3G0  degrees.  (6)  In 
-  stjrrap- shaped  piece  F,  supportpd  by  pillars 
G  on  the  fatsge,  a.  T-phnped  Axiii,  K,  pivoted  to 
tbabactot  the  r^ fleeter  H,  works,  and  a  steel 
rod,  I,  attached  to  the  npper  end  of  tha  reflector 
oonBocts  it  bv  means  of  a  uuiversal  joint  J  to 


THE  STTTDEST'S  HELIOBTAT. 

rr^HE  engraving  repreaenla  a  new  heliostat, 
X  uantrived  by  itfr.  Jamet  Spencer,  of  the 
firm  of  Spencer  and  Son,  Dublin.  It  may  be 
bciefly  deocribed  a-i  follows  : — 

(1)  A  metal  Buiiport  Botewed  to  a  rectangolar 
mihogany  ba«e,  witli  napirit-level  and  levelling' 
AcrawB,  caniee  all  the  working  paita  of  the  in^ 
g;rumeut.  ('2]  The  polar  axis  A  ia  driven  by 
clockwork,  aud  makua  one  rotation  in  tbe  apaci 
of  21  hours;  and  a^  it  rctatea  it  carrita  thi 
declination  arm  B  vith  it.  (3)  The  support  ii 
•which  the  polar  axit  works  is  constructed  so  a. 
to  admit  of  the  angle  of  the  polar  axis  A  being 
altered  to  suit  the  latitude  of  tbe  place  where 
tho  helloitat  in  to  be  used.  (1)  Tbe  alteration 
iu  the  an^jlc  is  cflectid  by  means  of  h  graduated 
ar.j  C  ami  millcd-head  odjuHting  screws  D.  The 
;rdu^c  of  ftijustmcnt  oxtands  from  46  desrecs  (' 
luorlh  latitude  up  to  37  degrees,  which  includi 
the  whole  of  Eu^land  and  Ireland,  and  Scotlnnd 


's  atUcbed   to   tho   base,  is  concealed  by  tho 


box  may  be  uned  to  find  the  poHtion  for  Hit 
heliostat.  (16]  The  aun'a  light  ohinM  D^oatht 
refleotar  H,  pirallel  to  tha  dooination  sniB, 
and  is  refiectcd  frsm  the  mirror  in  tha  dlnsfa 
of  the  Biia  K,  which  oarKcs  it.  This  MMod 
arm  is  occordisgly  to  be  brought  isto  wliattm 
direction  the  obiwrver  wishes  the  reflected  bei*  . 
to  Uke.      It    will  be  be  found  to  be  readily 


the  end  of  the  declination  armB;  motion  ia  in 
this  iray  communioated  to  the  reflector.  I)  2. 
(7)  Tha  declination  arm  B,  the  axil  E  pivoted 
to  the  back  of  the  tefleotor  H,  oiid  a  line 
parallel  to  (he  plane  of  the  reflector  H  make  an 
isosoelea  triangle,  and  when  the  pplar  axis  A  is 
set  on  the  meridian,  and  the  deiUination  arm  £ 
pointed  towards  the  sun,  the  plane  of  the  re- 
Sector  H  is  at  right  angles  to  the  plane  of  the 
triangle ;  and  theiie  relativa  positions  are  pre- 
■arved,  while  tbe  iustrament  ia  in  motion,  with- 
out regard  to  the  position  of  the  reflector,  in 
either  a  horiiontal  orvertioal  direction.  (S)The 


-able,  both  horiionlally  by  puahi 
ad,  and  up  and  down  by  means  of  n  i 
If  6,  0.  (17}  Itis  bpstto  place  tha 
at  some  oistanoe  from  the  heliostat,  and  to  pats 
lena  between  it  and  the  helioatat,  in  tho  path  of 
the  nfleoted  light,  ao  as  to  form  an  inmg*  of  Ik 
sun  upon  tho  aUt  of  the  speetroseopa.  ThiM  Isai 
should  hare  an  aperture  which  iv,  at  all  erenl^ 
OS  large  in  proportion  to  its  focal  length  aa  tiit 
of  the  oollimatur  lena. 


reflector  H  meoaures  eight  Inofaes  by  four  inches. 

itnlly  conntorpoiBod,  and 

vary    smootli    and    steady. 


All  the  parts  a 


(9)  Within  the  limits  of  ita  range,  which  is 
about  200  degrees  in  a  boriiontal,  and  ten 
degrees  in  a  vertical  direction,  a  bsain  of  light 
con  be  reflected  towards  any  point  in  the 
horizon;  and  as,  when  the  instrument  is  ^ro' 
tor  H,  when  in  motion, 


FKACnCAL  irOTEB  ON  PLVlEBIIft. 

XXII.* 
By  P.  J.  Davibs,  H.U.A.B.P.,  fto. 


perly  adjusted,  the  reflector  S 


of  light  reflected  continuoualj  in  the  aame 
direction  is  tho  result,  j  o.  [10)  When  tbe 
heliostat  is  taken  out  ot  the  box,  the  axis  E  r- 
theback  of  the  reflector  H  is  to  be  attached 
tbe  support,  and  tha  steel  rod  I  is  to  be  slipped 
tbro^h  the  joint  J  at  the  end  of  tho  declination 
arm  B,  and  screwed  into  its  place.  \  G.  Tha 
pin  wnioh  locks  ths  tree  end  ot  the  bent  lever  L, 
which  oarries  the  guide  pulleys  M,  is  then  to  be 
taken  out,  and  the  Mook  is  to  be  wound. 
(11)  The  first  thing  to  be  done,  in  orderto 
place  the  instrument  iu  position,  is  to  set  it  to 
the  latitude  of  the  atation  where  it  is  to  be  UMid. 
This  is  dono  by  the  graduated  arc  C,  and  ad- 
justing screws  D.  J  3,  4.  (12)  It  must  then  be 
placed  so  that  the  polar  axis  shall  bo  parallel  '- 
the  axis  of  the  earth  ;  the  base  is  tten  to 
levelled,  and  the  declination  arm  pointed  towards 
the  BUD.  (13)  This  last  adjastment  is  effected 
bj  means  oF  a  hole  iu  the  hmall  disc,  O,  at  the 
end  of  tbe  declination  arm  B  ;  the  arm  is  turned 
so  that  the  ray  of  sunlight  whioh  passes  through 
the  hole  may  TilH  on  tbe  centre  of  the  small  ivory 
disc  P,  wbioh  is  placed  to  reoeive  it.  When  the 
arm  B  is  then  left  to  iti^'If  tho  clock  »-ilI  cause  it 
to  follow  the  son,  and  keep  the  spot  of  light 
within  the  small  rircle  on  the  ivory  disc.     }2, 

(14)  When  the  heliostat  is  once  brought  into 
poaition.  it  is  w<'U  to  mnke  a  permaovnt  lino 
along  the  side  of  the  biise,  which  will  sorvo 
subsequent  oi'fiusioni*  to  replaco  it  in  positic. 

(15)  A  moderately  atnsitive  conpua  in  a  square 


THIS  diagram  illustrates  a  valve  eloset,  fixed 
over  tbe  halt  to-trap  (wrongly  designalsd 
-Q-trap).  TbiBkiudotoloset,(ibowaUothan, 
ntr  should  be  fixed  over  this  kind  ot  trap,  si 
the  momeutuis  ot  the  water  in  posHlng  tnm 
the  valve  of  the  closet  entirely   deatroys  tbs 


This  oloset,  like  all  others,  should  have  an 
ample  supply  of  water,  a o  that  every  p*rt  of  th) 
basin  may  be  thoroughly  washed,  more  eq>s- 
cially  the  front  pnrt.  A  very  ezceilont  metM 
for  testing  the  effioocy  ot  ths  water  flushing  in 


diy  the  ba«in  by  partially  opining  the  oltMat- 

Ive,  and  then  painting  the  nain  sU  ater  with 

a  good  ooat  of  plumber's  anil ;  then  in  the  ordi- 


nary manner  pull  op  the  handle  of  tbe  closet, 
and  if  any  pnrt  of  tbe  basin  is  not  olocnsed,  th* 
flushing  is  not  perfeot. 

In  order  to  avoid  such  a  contingency,  it  il 
npceB''ary,  fir«t  ot  all,  to  hive  a  proper-sijed 
pipo  and  rulve,  and  by  all  means  do  not  moke 
any  very  sharp  bend*  or  a  lot  of  branchw. 
When  Tou  are  so  cdrcuraatanoed  that  you  m 
compelled  to  have  branch  joints,  jou  should 
alvnys  make  them  at  the  easiest  pMaible  angle. 


omit  rbaiHer  .\XI ,  u  that  r>iMlpsU]P  nlat«  to  M 
exp^HibvDt^  repiHtfd  in  tbe  Bttiaiiit^  Xnn  —*-'-^ 
-        -  ■ ■— (,  oodthe  n 


Irwittaoiitlt.    Any nodtr dedw ^ 
T,  hDwtTor.  wtU  Ond  it  in  tke  Jsi'lA; 
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Br  •dlwring'  to  tie  foUowbg  mitmoHonB 
(wUoh  wiU,  In  most  caee^,  be  toned  a  very 
good  wortkble  table),  n  Tcry  efleotual  flaah  may 
*•  nikd  npon  for  a  olowt  Bapplr.  When  thti 
hMUof  w»terI»5ft.,n«o»  liin.  fuU-TSyvBlvo 
with  the  Mma-tlsed  pipe;  but  when  tie  pipe 
haa  to  be  Uken  In  a.  horizonUl  diteeUou,  i£  m 
****"  "^tJw  ""rt  mze  larger  to  allow  for  frio- 
tton.  When  tbe  h«ad  o(  water  ia  between  6ft 
and  16ft.,  me  liin.  fuU-way  T«lve  and  pipe' 


though  it  the  pipe  rima  from  7ft.  horizontal, 
aae  Hia.  pipe  to  allow  for  friction.  Again, 
du>nld  ths  head  of  water  be  from  betwwn  IMt. 
■nd^Dft.,  on  a  lin. ;  and.  In  mj  opinion,  noUiing 
)M  tliwiBlin.TalTe  abonld  beiind,'aUhoilgh  In 
caaea  fran  40ft.  to  eOft.,  a  jin.  pip*  maf  ba 
naed ;  but  larger,  aooording'  to  whatarcr  laagtli 
bt  hwlaoatal  pipe  there  may  be.  Perfect  Hoiih' 
ing  alM  depends,  to  a  very  great  extent,  npon 
Um  Und  of  eloaet-batin  n!>od. 

hi  uy  Mtlmation,  Sbarp'H  pattam,  known  as 
Um  *"■""£  i^  i*  the  belt.  In  naing  thi< 
hub,  cara  ahonld  be  taken  to  pterent  any  dirt 
'  at  Othar  foreign  matter  gattiug  Into  the  run,  aa 
it  will  pisrent  the  wato'  paioing  all  orer  the 
^ — 'i,  and  oooMquently  leare  it  only  partially 


OIoaet-Flpa  Btop-Cooka. 

When  leleating    itop-coobs   to   be  used   on 

pipei  in  oonneetton  with   oloseta,   great   oar« 

ahionld  be  taken  to  soloot  only  those  having  a 

ifaHlfht  foll-waf,  known   aa  a   "  naad'-traj. 


F J  C.I  30 


gronnt 


id-in  Htop-cock,"  shown  at  Fige.  I 


a  whore  it  i«  oompolsory  to  nse  Talve- 
cocks,  always  solcot  them  with  Htnight  ways, 
aimiUr  to  that  shown  at  Fig.  V\l. 

On  refirenoe  to  Fig.  133,  it  will  be  eaeil/ 
observed  that  tfao  seating  B  ie  no  constracted 
that  the  water  ia  grcntly  ro:»tdeJ  in  its  pru- 
gress  for  tbose  rcii^oiiB  : — It  hrtit  htrikea  against 
the  partition  W,  and  rebounds  from  there  to 
the  bottom  Z,  from  Z  to  B,  thense  from  S  through 


thia  diagram  and  ezplaaation  ibowi  diatiaotly 
that  the  water  has  to  take  no  fewor  than  Ax. 
oiffercoit  aharp  onrree  before  it  can  pass  out  of 
the  stop-Talve  or  oook ;  aud,  cnrioos  as  it  may 
Mem,  the  shell  and  seating  of  this  stop-Talve 
la  the    one  genaially  adopted    by  our   water 


Farther  or 


nae  of  suoh  stop-valret. 

Fig.  131  ie  as  elaratiDn  of  the  last-named 
stop- valve,  showing  the  etuCOng,  cap,  the 
«guares  on  the  tap,  and  tbe  tinned  ends ;  A  the 


ON  THE  IBSATIOVALrCT  OF  THE 
SFECTEUH  in  ITS  DELATION  TO 
THE  ACHSOKATIBH  OF  OPTICAL 

nrsTEtrjtEHTs-ni. 

By  "  OiDiaio  Tirii.." 

{I>mt\imed  from    page   320.) 

IN  tho  preoeding  pagae  it  has  been  shown 
that  the  fringes  of  coionr  sorrounding  the 
image  at  its  best  position,  are  due  to  the  di^n>> 
portionate  dispersion  of  tho  varioua  oolonn,  or 
as  it  ia  sailed,  the  irrationality  of  the  apeotnua ; 
it  will  now  bs  proved  that  this  secondary  colour 
admits  of  reduotion,  and  even  of  elimination,  in 
Bome  portiaolar  cumi.  The  laxt  and  position  of 
the  prism,  hoe  considorable  infiuenee  on  the 
extent  of  space  allotted  to  each  colour ;  and  in 
measuring  the  indices  of  the  colour  line*  in  euy 
medium,  the  prism  must  be  adjusted  to  give  a 
minimum  angle  of  deviation.  Brewster  found 
thut  tvo  pri^u*  of  the  same  substanoe,  but  of 
unequal  refracting  angles,  could  be  piaotically 
Bchromatised,  while  a  taint  outstanding  colour 
was  seen  similar  to  that  produced  by 
irrationality,  but  Opposite  to  it  ia  poation. 
He  names  this  the  ttiiiani  apectnun,  and  ahowe 
that  In  certain  instances,  tho  secondary  and 
tertiary  ipeotra  may  be  canst;d  to  oorreat  each 
other. 

There  Is  a  dittiuot  differance  in  tbe  formation 
of  thaae  two  speotia;  the  fiat  arises  from  tho 
apeeifio  action  of  a  substsiioe  on  the  variona 
oolonrad  rays,  and  the  second  is  cauaed  by  the 
variation  in  the  siie  or  position  of  the  oombiiied 
ptiatns.  Breirster  gives  iho  theory  of  the  forma- 
tion <rf  this  tertiary  spectrum,  and  then  ahowa 
that  it  Is  eonfimed  by  experiment. 

The  podtioa  irhiah  the  tiinges  of  the  HOMidary 
apectrum  oooupy,  with  ret erenco  to  the  priiml 
producing  them,  will  be  understood  from  Ae 
loUowiog  oonaidiirations.  Let  A,  B,  asd  C 
(Fig.  6)   repieaent  throe  equal  spectra  toimtd 
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and  B  tLc  outlot.  Fi(,'.  13'i  is  another 
f  stop-volvo,  made  without  the  stuffing- 
lut  having  an  indiacubber  diaphragm  at 
nawer  thu  siuno  puqioM;.    Tho 


respectively  by  priemt  of  crown  glass,  dint 
glsas,androckarystal.  L^tUiefirstbe  bisected 
by  MN,  showing  the  position  of  the  mean  ray. 
"  "  ~1  a  i^otrnm  foimed  by  crown  glass,  the 
laj  la  at  the  junction  ot  the  green  and 
blue  spaoes.  In  that  of  flint  glaaa,  tbe 
green  does  net  extend  to  the  middle,  bat 
falls  a  little  below  ae  n  n,  while,  with  rock  crya- 
tal,  it  extends  lieyond  it  ns  fif.  Heooe,  when 
the  first  and  seoond  are  arranged  in  opposition, 
'n  the  lower  diagram,  the  lower  side  of  tbe 
ia  wine  colourod  from  tho  junotiau  of  the 
"uesi  but  thu  flint  dues  not  act  suffldently 
a  green,  to  counteract  the  diiipereiun  of  the 
I,  so  that  the  green  fringe  is  formed  on  the 
upper  side.  But  with  rock  ci-yatal  its  action  on 
green  aurpasees  that  of  the  orown  glsmt,  to  that 
with  these  two  media,  the  posltiooE  ot  the 
coloun  are  revcmod. 

Hence,  it  becomea  apparent,  that  In  the 
secondary  spcctium  the  green  fringe  always 
occupies  tbe  sumo  side  of  the  bar  as  the  vertex 
of  the  prism  which  has  least  action  on  green 
light. 

Formation  of  Sceocra. 

lirawster  considera  thi<t  equal -length  apectra 

ran  be  prodnoed  priucipnlly  in    four  distinct 

1.  Bj  a  prism  of  liigh  disperatve  and  com- 
[laraljvely  low  retractive  r'fsr,  requiring  only 
*  small  refracting  angle.  Oil  of  cabsia  tuiiy  be 
tuken  as  an  example  of  tbiM  class  ot  mediii. 

2.  Byapriam  of  lov  liinpcmivc'  and  low  re- 
fractive   power,     requiring  a    largo    refraoting 


angle.      Fluor   epai    i 
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!</  I*iilinlii|f  lh«  fBvir.  If.    1. 


111  ...,.,.     It  i.,    •.i^..i:n, 

ititwioiti  ii|i'>ntrii  wi  |int4ivwl. 

lb  1,1m  irrnvlnui  rninnrka  'yn  r4fn«t>^.  «r,>i'a»- 
■nUiti.  n.  wtimUtnlttiiit/i  l.uiW^  V-:. 
ni  iitil»  H]i]iniilmBf  >  mtamunm  'A  ti.«w  •,■1*^-  , 

Iinl  nn  liiiiniuii  Iti  Ihn  tkJiu  lyf  ibt  ■&•:,  pr',- 
nwiil  uti  ii|iiul  innmaM  In  Um  maTLitodt  :i  r!M 
>ii|fln,  Llll  lliin  li  lyirriiiA  Itir  M&ail  abgr^n  '.cJT. 
Lii  In  ttuiMi  InVMllifatirjnii  tb*  ma^.itu.'U <i(  -M 
(•[rMlliiff  aiigld  in  an  imp-jitant  ficOA  k.  tL4 
liiftl  naiilt ;  H  )M<»in«M  tKMMarj  t-,  fi^  :be 
itmliim  which  in  eaiiw.-d  Wukitk^tLt  tvm  'A 
hn  HinoH  fur  that  nl  t^i  nirl«. 

If  w«  harg  two  aojgl':!  A  ani  B,  tUn  E17  a 
rigimomntrfnal  fonauia  w«  Ii>t«,  Bin.  A  ~ 
in.  1!  .  a  Mti.  i  (A  =  B;  bm.  1  'A  _  B  ,  or 
ill.  i  [A   I   Jlj   =  rin.  A  +  ria.  B      3  .   '^.  i  ' 

A-hn.  -       - 

Tbii  ffiowd  that  the  nne  of  haH  tin  ra&  of 
ho  aniflca  U  (^«aler  than  half  tbt  mm  tjl  tb«ir 
inoi,  by  n  rjiiantity  depending  un  the  dTfterlnM 
A  —  ])j.  And  non  tbc  annlar  mtgnitab  of 
ho  Hpeotram  U  constant,  it  u  erldoit  that  die 
ut  t<rm  is  u  coniitant  factor :  v>  that  th«  dif- 
erenDo  between  tin.  ]  (A  -f  B;  and  J  '•fn.  A 
h  nin.  Q],  raries  directlj  aa  the  tnajnitade  erf 
be  Bines.  Infiimall  angles  it  tnaj  be  inippre- 
iablo,  bnt  in  Ur^  ones  its  effect  must  not  be 
leglectod.  Therefore,  the  mean  tnlne  of  the 
ines  is  not  tlio  siae  of  the  mean  ang'Ie,  bnt  is 
hat  of  one  slipfhtlf  lesf. 

As  &□  ciample,  compare  the  diffeienee  when 
he  epectrum  is  formed  between  the  ansles  of  h' 
nd  15"  with  an  equal  spectrum  formed"  between 


l-S2a39SS 
Nut.  siD. 'll^        5'=  '7631294 

The  intim'anfflc  of  the  first  is  10"  and  of  the 
3coud  Sn'',  HO  that  for  the  smallsr  pair  the  dif- 
i-imno  is  only  2' ,  but  in  the  other  case  it  is  Is' . 

Uy  nuaus  of  »  diuj,''''''"!  the  applicntion  of 
lithfi  njiiulta  will  bo  reiidily  undurstooJ.  Let 
^0  F  (Fig.  1)  1m  the  upper  surfaca  of  a  roedium 
f  criwii  tfluf-H,  and  let  a  ray  A  O  be  m)  incident, 
liat  it  f'lirmM  a  Hjiootrum,  whoae  mean  raj  forms 
n  antrle  of  10"  with  the  uorraal  B  G,  U  being 
bt-  rt.-.]  and  V  tho  viiilet  extremity.  Then  under 
Ills  small  anglu  tlio  sine  of  the  mean  angle 
10  G  may  be  takoii  an  e<]Qal  to  the  mean  TUne 
f  t)iR  sinps  of  the  extreme  wigles  K  OO  and 
'00.  But  in  a  spectrum  prod ucnd  by  crown 
last  the  muau  ray  in  about  the  junollon  of  the 
Jur.  and  gii:cn.  Ttaniiferring  our  attention  to 
hi:  mi-.'iiiA  piMilioa,  in  whioh  the  spcotrum  it 
>mied  with  n  moan  angl*  of  GO"  ;  the  law  of 
b<r  hiiica  is  atlU  matntainad,  wliiob  oauaea  the 
BDCtiiHi  iif  tbfim  ooliurs  tofall  bobw  the  mean  or 
iM'llnTny  .If  U.  The  lilue  and  violat  part  does 
tA  'K-M\iy  hiilf  tlin  spcotrum  as  in  the  proTions 
H'.-;  but  IS  '!r>nf  rani  til,  while  red  and  green  are 
n  h  '  '<in.i:iK.ii(llng  jitKree  expanded.  The 
li'I'II'-  T»y  ii'iw  fall*  into  the  ffrt'in  spueo,  thus 
b'tH'Ing  that  Ihn  t>roportlimal  distribution  of 
111:  r^'.liiii^il  r\mt*:*  u  filti-rod  ,by  JnoroaBitig  the 
nylii  'if  n:fra':ti')>i. 

tt  In  r.  tii'i  my  pas-'n  ffim  a  dcnen  to  a  mro 
■inlii.H.,  ilti  alHiV'i  alfj-rntinii  la  nfvsmcd— tbii 
hd  sri'l  ip'-i-u  portl'iti  is  nontmnl«d.  Without 
fjiW(i.Kii'i'itl'*i''l>*irram  similar  tu  Fig.  7,  the 
'.Iliiur.r.|f  'iiiiniiliTriitl'iiis  will  make  this  ap- 
v't.t  '  Wt««  a  my  fnaww  out  of  a  dense 
.I'l.iifii  liil.'.  kir,  til"  rmuritatt  angle  is  greutet 
i(*i,  >l.i  iiii.i-'|i'iil.B(ig]i',anJ  tfaomunrrctmngible 

,/..  » jiy  thiT  (.Ini-jr  of  r  niidUin  Fig.  7,  | 

'  riifraugtl'to  rays  will  be 


CaM  I.  Bffiaetioa  Iran  air  to  erown  glaa. 

L«:  the  indn  r  for  red  nri  be  I-53S1G,  r  i 
Ti^ist,  \-hhit2  :  angle  of  ineidence  —  a,  that  of 
rcfractton  for  r^  rays   ^  x,  that  of  refractioa 
fijr  riolet  =  y .  and  angle  M'  0  G  =  ;,  and  iU 
derianon  .„OX  =  i. 

Then  tin.  <:  dn.  .r  =  r  or  nn.  x  »  (in.  a 
and  (imilarll'  rin.  y  =  da.  a    r. 

Theiefore'sin.  J  .H  sin.  y  2=  on.  a  2.(l/i 
1  r)  =  >in«or  ngla  :  ;  {z  ■=-  y)  .'2  =  mc 
antrle  is  0  G. 

The  greatest  powble  tbIob  of  a  Is  90',  whose 

Binding  unity  br  r  and  r,  we  hare 

Sin.  J-  =     -65 
Sin.  y  .     -0417 

)  (on.  7  +  (in.  y)  -  1-3917 

;  =  sin  («•    13  42T>  -     -646BS 
.-.r  -  «■  32-  29-8- 
.-.  y  ■=  3P'  oS"     0-8" 


Erevstei  girM  the  remiits  of  tlu  1 
i^TutiTatiana  somewhat  in  the  ttHmitf 

1.  In  all  refractions  from  lam  toliH 
rtd  and  gceen  are  expanded,  and  blst^ 
MDOBCMd  by  increasing'  the  angle  if  a, 
ont  in  refra^ioiu  from  dents  to  an  m 
«(isiniT  aSeet  takes  plaae. 

2.  II  the  incident  angle  be  Um  mkIi 
da  fcxpanrion  of  red  and  giem  ig  ^ 
from  ini«ta  dense  media,  is  Jnt^^ 

<rf  red  and  green  (or  the  mu 
of  bins  and  TioletJ  in  n^S 

i^  mams  of  this  stoond  naalt,  km 

ine  wliat  efttot  will  be  prodind  ht 

/         ETidn^ylkactionazartedtttliebti 

'-  — ' to  that  It  UwasamJiW 

Oat  tbe  dMdisp«M(ih 
iiaMUMU,  M  Oat  the  ezpadtarfl 
rtiini  tdk  fwy  far  short  «(ftiM* 
Ton— 

Ijr  B^Kntion  Hiros^  apns,! 

an  oiHtiaotod,  ana  hint  sU  lii 

I;  aad  tUa  aBeot  is  Inavaad  by  is 

■   lefaaattag   angle    of    Ike  pnai, 

FiiTiiA4¥ij  ^0  an^e  of  iacidoKS  tt 

Tberafom,  the  nfraetion  may  beiaa 
twowaja:  flat,  by  giving  a  lufet  asi 
piism,  while  tlie  incident  an^  na 
same;  and,  aecondly,  by  i*"!"^ 
incident  angle,  while  the  angle  it  the  | 

{To  be  niUinufd.) 


1  (j-  +  y)  •=  40"  IS'  45-r 

(j-  -  .v)  =  0"    37'   28". 

Hence  the  difference  between  (v  +  y)  /  2    an  d 

;,  or  the  value  of  c,  ia  2'S'',  ao  that  the  red  nnd 

jrreen    eitent    compritet    i    (37'     29)    +    2'6" 

=  IH'   47'1  ,    and    the  blue    and  riolat  18'  - 


Case  II.  Refraction  from  orown  glsu  to  air. 
In  this  case  the  maximum  value  of  1  is  the 
critical  angle  for  cnnm  glass  for  violet  rays, 
which,  aa  gdetenninad  above,  it  39«  6S'  0-8'. 
Id  this  casa  sin.  x  =  r  ain.  a  and  sin.  y  =  v  sin. 
.,  !  <nD.  »  +  m.  ,)  -  m..  .  (r  +  0  ;  2.  Mnl- 
tiplying  sin.  11  or  'MIT  by  r  and  r,  we  have: 
Bin.  *  =>  -687229 


Henoe,  the  diiTorenoB  between  J  (j^  +  y)  and 
»r  the  valuo  of  i,  is  1"   61  30",   so    that  the 
!ilue  and  violet  extent  comprises  j  [9°  -  10')  ■'■ 
l^  tr  atr  =  S"  27'  30",  and  the  red  and  greei 
JO  42'!0°. 

This  is,  of  course,  an   extreme   esse,  but  il 
shows  that  the  greatest  effect  takes  place  st  the 

emergent  surface  ;   for  whila  '-   "■'  ' "■" 

tpeotrnm  subtends 


\  (he  first 


'J-Iii|.fr,r.., 


the  former  tbi 

,. i?lcof  37i'only, 

Jitter  it  eztends  over  9  degrees. 
Lnstaacc,  the  deviation  of  the  mean  rey  is  very 
rnlnnte,  being  abont  ono-fourteentli  of  the  total 
dispersion  ;  bat   '~ 


THX  OReAV:  A  COHPAEEI 

TBEAliSE  OH  IK  HAVXrFAl 

PSOCUKAI,  AHD  L0D6HEI 

By  Joiof  WinoH  Wuau>, 

Attdau  BfOt  Oolitfi  af  OrganiiU,  La 

i7of  the  Combs  wiD' 

„    ,:  Sometimes,  howevo'ii 

GatMdsed  Instrameut  the;-  will  it 
tvoiy,  or  peAaps  of  wood  cspped  wt 
snoh  a  treatment  is  almost  invaiiaU 
ooDJnnotion  with  a  darkening  of  the 
for  which  reason  the  entire  dcscriptio 
at  hatanftt  and  Bfhriion,  are  not  gi 
but  at  m,  next.  For  Artificial  Ivcny 
similar  aubstanpea  see  also  at  m,  next. 
0.  fyo.— These  Br»  little  Loop), 
some  non-rusting  wire  or  other  fotm 
and  finnly  afExed  to  the  Eey  at  ti 
point  tor  aotnating  the  latter.  Eyes  i 
required  when  a  part  of  one  Munnal 
manent  eommnmoaUon  witb  the  cotr 
part  of  a  seoond  Manual, — as  when  i 
or  Oamnt  Q  SweU  aaotinn  has  its  £e; 
down  to  CC,  but  hwrlng  no  FijH^  of 
and  so  merely  acting  on  [he  correspoD 
ol  the  Groat  or  the  Cboir  Baotion.  [ 
will  in  sudi  case  (see  Vl,  2]  be  afGTedlo 
snrf  aoes  of  the  tails  of  thelowerMin 
and  to  Each  liye  win  be  attached  a  Xt 
[see  Stpart.  KxT-Acnon).  running  • 
OS  to  pass  through  the  Key  tail  of 
Uannal,  and  carrying  a  fii^gulatii 
wbidh  beds  on  the  lMt-n«*ed  tail, 
allows  of  the  Dumb  Keys'  being  adji 
uniform  level  and  proper  depth  of  ful 

d.  Care  must  be  takon  that  the  E 
only  aoffldentlT  strong  and  solid  in 
that  it  be  attached  in  suoh  a  way  that 

KiBsibly   he    lunitd   during    the   opt 
dj  ustlng,  however  atifi  the  Regulatis 
may  beoome. 

dd.  Some  Tiulaiteti  at  Out  Eye  an 
the  Depart.  Bobbowihd  (see  22,  k). 

e.  Zotiliiiff. — The  Iioadingi)  roaud 
pieoes  of  Liead,  inserted  into  either  tb 
the  fore  ends  of  the  Keys,  for  the  f 
bringing  their  "balance  Correct, — en 
Key  requiring,  as  already  portiy  seen  [ 
to  be  a  trifie — and  a>i  /•/  a,  triOe — beavici  I 
tlian  at  its  tail  end,  so  as  to  juit  keep  t 

a  bearing  against  its  Action  to  faU< 
_ .  course,  true  that  such  ptepondMV 
always  be  iosured  by  simply  potitiDf  Iki 
Pin  at  a  sufficient  and  proper  distaact 
Key  fore  end  ;  but  it  will  often  ocei 
ularly  vrilh  Instrtunents  having  men 


n  80,  1881. 
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i,  that  WMne  more  inipoituit  ocmiriilsiaddii 
dM  Bueh  detamuDfttion  of  the  Fin  potit 
.  A).  It  is  hudl^  required  to  observe 
alt  plMiD^  of  the  IGd  Fin  so  ai  to  aToid 
segntj  for  Loading,  should  be  praotUed 
BZ  cirouinat«iic«9  admit  of  it,  and  thna 
».teiial  and  labour  be  economiMd.  It  is 
^Mld  that  in  slloueaot  "  baJancJDS  "  the 
.  Kaj  it  is  euentikl  also  to  asoertain  and 
tii«  weight  fnroished  by  anj  portiona  of 
r  Aeliai  proper  or  Coujuin^  Action  which 


^  OUM  'when  the  stmotim  of  a  Couflir 
!i  the  Hanoala  hringa  abont  a  linbllttj  ia 
l^r^^  endi  to  be  tilted  np  dating  Mtlon 
,  m),  it  naj  be  sometimes  adrluble  bi 
-uoh  Key  at  its  OHfcr,— as  near  to  the 
zi  a«  is  pisoticable.  In  suoh  erent,  if 
.^J  ToceivcB  bnt  ona  Leading,  latter  will 
vm  aot  moat  eSeetively  S  planed  in 
<n  the  Mid-Pin :  but  as  this  will  lead 
a  a  DaneiMg  of  the  key  {tt»  k,  ante),  it  is 
'   beat  to  Lead  [IdmA]   on  buth  miti  of 

Tha  best  Jana  Ua  the  Loading  i«  that 
mail  solid  dmm  or  ojli&der,  that  is  to 
1  appnisimatian  to  a  true  cylinder, — the 
eing  preferably  slightlj  tapered  in  order 
tits  insertion  Into  the  Ke  J.  The  Working 
il  made  in  the  Utter  for  the  reception  of 
id  in  merely  a  oentie-bitt  Hole  bored  hori- 
y,  st  the  desired  point,  qoite  through  the 
•jock,  the  bict  being  of  such  size  that  the 
(ill  be  tight  when  drivenoc  riveted  into  the 
When  more  than  one  Lead  is  required  fur 
^le  Key,  let  their  boriDgsbe,  as  a  rule, 
M  alnea  together  as  la  poiaibls  irithoat 

the  splitting  of  one  hole  into  the  other  ; 
ions  reason  Tor  this  being  Ukat  the  nearer 
tding  is  to  the  Eej  end  the  leas  of  auoh 
g  will  be  demanded. 

a  respects  the  Mattfial  of  the  Lmdings 
id  should  bo  of  the  softest  nature  possible ; 

to  aaj,  it  ahould  not  be  allayed  with  any 
other  metal  harder  than  itself.  For  this 
Tin- Lead  is  Dot  desirable  for  Key  Loid- 
I  it  usually  contains  a  proportion  of  Solder 
ablyatlesHtonc-halfoIitTin,— whiohcot 
udcns  it,  bat  renders  it  valuable  enouKh 
better  employed  in  tho  making  of  the 
Pipes.  It  will,  however,  cummDoIy  lie 
pondiaee  the  Leads  lesdy  oast  for  use : 

toore  suitable  Houses  for  this  wilt  be 
giTcn  in  Htparl.  BouaaT  Ponnon  [at 
Hie  same  shops  will  supply,  if  dssired, 
Sad  Lead  for  the  like  pnrpoas  ;  bnt  this 
I  not  reooimnended  by  the 


■  present  Head  Loailiiii/  should  be  con> 
with  that  of  CiHtii-ing.—aomm.  at  89,  A.] 
larliit  aad  Boritif, — Under  these  terms  are 
Aiended  all  Holes  and  Sinkings  whioh  are 
the  reception  aud  traverse  of  the  Mid  and 
Sad)  Fins.  The  cutting  for  the  Mid  Pin 
«  (1)  of  a  Uoitise  at  tlie  top  fooe  of  Ihe 
ad(!)  of  sHole  at  the  under  face  of  ditto, 
(ole  being  made  at  the  point  exactly  beneath 
ittlae,  BO  that  the  latter  is  run  into  and 
ltd  t^-thc  Hole;  the  tmaUer  dimension  of 
ttise  and  the  diameter  nf  the  HoU  are  of 
Be  as  just  to  admit  the  Fin,  and,  in  order 
re  the  mure  perfect  fitting  and  aotion  of 
f  (3),  the  whole  of  the  central  portion  of 
tor,  between  Mortine  and  Hole,  is  so 
L  away,  with  a  suitable  special  tool,  that 
1  is  entirely  clear  of  the  Key  substance 
Bg  at  such  actual  Hole  and  Uortise  :  this 
IS  in  termed  tho  Cleiiring-llolloip.     Note  ; 

[ICid]  Fins  (sec  87, '/]  ire  employed  the 
ind   Clearing -Hollow    mutt    be    a   little 

and  tiie  Uortine  a  little  longer.  The 
!f  for  Ihe  Ft-ri  or  Bed  Pin  takes  the  form 

a  Uortiso,    just   admitting  the  Fiu   M 

and  made  ut  the  under  face  of  the  Key, 
:)  a  Centre-bitt  Hole  bored  at  and  from 
iper  face  of  the  Key,  and  at  voitically 
IB  Uortlae,  so  aa  to  meet  and  cuutiuuo  the 
and  the  diameter  of  thia  Ctcaniig-U-h 


the  Playing  part  of  the  Uaonal  Natural ;  but, 
in  addition  tn  this,  and  to  prorent  the  oosubility 
of  the  Holes  being  ever  visible  through  the  Plating 
(which  is  sometimes  senu- transparent),  each 
Hole  is  also  roofed  over  with  a  thin  slip  of  some 
suitable  wood,  say  of  the  same  kind  as  the  Key 
Stock,  which  slip  I  have  tenned  a  T,le.  This 
Tile  will  be  set  so  that  its  grain  crosses  the  grain 
of  the  Key,  and  will  be  let  inta  a  shallow  grore 
■o  that  its  top  surface  eomes  flush  with  the  top 
turfcce  of  the  Key  Stock,  The  length  o(  each  'EIo 
will  thus  be  equal  to  the  lateral  width  of  the 
broad  or  Playing  part  of  the  Naturals ;  its  width 
will  be  equal  to  the  diameter  of  the  Clearing- 

Halesja-^''  ■■ — ■■    "  — "■ --  ---  ■ 
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vertical  space  for  the  Organ  itself  is  restricted. 
In  an  extreme  instance  of  this  last  kind  the  Tile 
might  even  be  omitted  altosctfaer.  Bemember, 
as  ^fore,  that  when  Oral  [Forc^  Pins  (see  ST,  g) 
are  used,^the  Hortise  must  be  a  little  longer,  and 
the  Tile  therefore  a  little  wider. 
Ab  this  stage   ice  further  under  Head  of 

toting  (at  m,  next). 

In  tho  whole  of  the  preceding  deeoription  of 
the  Uortise  and  Boring  it  boa  ixsn  assuaied  that 
all  the  Workings  are  formed  in  the  solid  substance 
or  Stock  of  the  Key,— the  latt«r  being  made  of 
a  wood  snlBciently  hard  Or  spongy  (see  87,  r)  to 
afford  the  deiired  resistance  to  the  wear  of  the 
Fin  :  and  it  in  to  be  nndcrstood  that  a  very  larKO 
number  of  Organ  Manuals  aie,  and  probably 
will  always  continue  to  bo,  oonatructed  in  this 
way.  But  when  the  Key  Stock  ia  made  of  some 
light  and  soft  wood,  suuh  as  Pine,  it  becomes 
necesaaiy  to  hare  the  Mortises  formed  in  suitable 
little  pieOBS  of  aufflciently  bard  wood,  nwh 
piece  being  them  firmly  attached  to  the  Key  Stock : 
tbeie  pieces  I  have  tenned  Onpt.  Hie  slight 
modificalioiu  necessary  for  the  Workings  in  the 
USB  where  Caps  areomployed  will  readily  occur 
1  any  ordinarily  intelligent  operator. 
For  the  actual  paiati  at  which  the  Fin  Wort- 
igs  are  to  be  made  see  S.-  S,-  Bit.  of  DxaiG:i 
KadsE,  under  Head  of  Centering  (A,  next).  As 
'gaids  the  posit  of  the  Fere  Pin  in  a  Manual 
'hicb  OeerhaMgi  another  [tee  ii,  next),  bear  in 
mind  tbattbore  will  remainia  suchoaBea  Buffldent 
amount  of  the  Natural  broad  part  to  aooommo- 
date  its  Pin— even  if  latter  be  of  the  Oval  kind,— 
all  the  while  such  brood  part  is  aa  much  as  l^in. 
long,  and  the  amount  of  Overhang  and  oonsii- 
quent  ontting  into  Key  nose  does  not  exceed  lin. 
(Ihe  Normal  allowanoe)  horizontally.  See  here 
at  Ol,  0. 

i.  The  Siteritl  of  the  Caps  will  ulusUy  be 
cither  Sycamore,  Biroh,  or  Mahogany. 

As  mspeots  the  relative  ifcriti  of  the  Cap  and 
the  Hard  Stock  Treatments  of  the  Key,  it  will 
bo  sufflotent  to  obaerve  that  the  objeot  of  the 
former  is  tho  permitting  of  tho  Key  to  be  of 
some  lighter  (and  therefore  softerj  wood.  On 
this  point  consolt  what  is  said  at/,  ante. 

ii.  It  will  be  seen  that  no  mention  has  been 
made  of  the  method,  often  adopted  in  Piano- 
fortes, of  lining  the  Pin  Mortise  with  Cloth ,  in 
ordertoensuie  qnietneas.  The  reason  is,  that 
where  the  Pin  aoourately^tj  the  Mortise  there 
cannot  possibly  exist  any  rattling  of  sufGoient 
amount  to  be  ef  conseqaence  in  so  loud- voiced  an 
Instrument  as  the  Organ ;  and,  as  tiuch  accurate  flt 
can  always  be  easily  iuKured  by  the  employment 
of  the  Oral  Pin,  all  need  for  Cloth  is  at  once  got 
rid  of .  Besides  this,. in  thacomparatively  daiiip 
atmosphere  to  which  many  Sanctuary  and  other 
Instruments  are  exposed,  then  would  be  danger 
of  the  Cloth's  absorbing  suffloient  moisture  to 
destroy  th  o  freedom  of  the  Key  upon  the  Fin. 

j.  Some  Modification  in  the  foregoing — and 
ordinary — methud  of  Centering  and  Moualing  the 
\rannnl  Keys  hos  bocu  devised  and  Patented  by 
a  Mr.  G.  P.  .Sliih/ph.  The  Nurobor  of  the  Speci- 
fi'iation  is  2920,  and  the  Year  iSb9. 


front  noses  or  cndd  of  the  Naturals,  for 
the  furnishing!  to  them  of  a  proper  fluisb.  The 
exact  treatment  adopted  must,  of  coucso,  depend 
upon  the  actual  f  ^m  which  in  given  to  the  Key- 
end  itself ;  on  this  point  see  what  is  direotly  said 
under  Head  of  PrujectiuH  (at  ii,  next).  Ivory  or 
Ebony  Veneer  affords  a  good  elfect :  whenever  it 
is  u«ed  it  should,  remember,  nut  be  attached 
I  directly  to  the  [end  grain  of  the]  Stock  (Key), 


but  to  a  piece  of  wood  which  itself  ia  fastened  to 
luoh  Key-end ;  this  pieoe  will  be  ont  and  set  the 
same  way  as  is  the  Veneer  (that  is,  Sat  gmin 
against  the  Key  end  grain),  butit  will  bcabnut 
3-Iflin.  thick,  and  of  the  same  wood  •«  the  Key 
Stock.  An  Inttanet  of  plain  Ebony  Nosing 
occnrs  m  the  Organ,  by  H.  Jones,  in  the  Wes- 
leyan  Chapel,  Oantorbnry.  In  old  Manuals  the 
Nosing  is  often  a  single  piece  of  Sycamore,  or 
some  similar  wood,  worked  to  a  Mtildimj,  and  set 
directly  against  tiie  Key  end  grain  ;  but  tbe 
lock  of  tbe  intermediate  piece — which  m*y 
obvionaly  be  eaaily  fastened  with  brads  or 
pins  ia  additiom  to  the  glue  —  ia  a  real 
defeat;  aba  the  Molding  would  now  be  con- 
sidered old-fashioned.  Where  the  Key-Projee- 
Uon  ia  of  the  OirTid  form  (see  «,  next)  the  Nosmg 
diould  genenUy  be  of  the  thinnest  possfble 
Veneer,  so  as  to  admit  of  readily  bending  to 
such  Curve.  Whore  the  Key-Projeciioo  ia  of 
the  Kolchcd  form  (see  do,  next}  il  is  usaslly  aaW 
iJie  extreme  end  of  sndh  Fnjeotion  which  will 
require  the  Nosing. 

Tho  Natural -Noting,  of  whatever  nature,  bus 
generally  been  "stopped"  up  against  thenudei 
faceof  the  Platlng^per,—thellatber  thus  nlwajre 
sli^tly  overhanging  the  Nosing  (see  m,  next] ; 
bnt  in  some  of  the  later  specimens  such  overhang 
may  be  seen  diapenaed  with,  the  Nobing  being 
net  and  jointed  agaiial  the  end  of  the  fluting, 
and  at  the  lame  t^e  made  of  snfficient  tbickneis 
to  admit  of  being  Jlo«'iil<doff,~^ihc  actuiil  Now 
therefore  forming  a  small  wnii-nrnifirr.  molding 
of  solid  Ivory.  An  E-imiiptr  of  this  Treatment 
ocours  in  the  large  Organ,  by  Hill,  presented  to 
Worcester  Cathedral  by  Earl  Dudley,  in  1S74-S. 
As  regard  the  Merita  at  this  Bound  Noting,  we 
may  say  that  its  appearance  is  ^ood— previded 
the  joints  be  dose,— and  alro  that  itfacihtatcs  the 
repid  passing  of  the  hand  troox  one  Manual  to 
another. 

{Ta  ht  nittinneil.) 


BLECTMCITY  IN  VACITO- 

THE  attantion  of  physicists  has  been  en^ged 
not  a  little  ol  late  with  tbe  propsgation  of 
electricity  in  rarefled  space,  and  a  profusion  of  ex- 
periment in  this  relation  bai  contributed  materlnlly 
to  the  elacidation  ot  a  diifionlt  subject.  We  pro- 
pose here  to  flive  a  briff  account  cf  the  reoent 
researoheB  ot  Herr  Goldstein  and  Herr  Eillnnd, 
wherein  tlisse  investigators  have  arrived  at  very 
much  the  same  conolnsion.  (For  falter  details  the 
reader  is  referred  to  the  Aiinaleii  der  fi-itit,  the 
A'uialadt  Chemii,  and  yiilHrfoTMhtr.) 

By  a  series  of  experimental  results,  Kbit  Qild- 
stcin  ihows  that  the  diactiarge  in  rarefied  tubes  is 
not  wall  explained  by  motions  of  ponderable  pnr- 
tidsB,  either  of  gas  or  of  the  oleotrodes,  or  nf  the 

r'  ■  wall,  or  ot  dust.  It  that  he  so,  we  seem  to  be 
t  up  to  the  ether  as  the  subttratum  of  dis- 
charge. "In  my  opinion,"  says  Uair  Uolilstein, 
"  Ihe  discharge  ia  a  proesss  which  ocoori  in  free 
ethsi." 

In  investigating  the  matter,  Herr  Hittorf  oh* 
served  that  tbe  rwisbtoee  of  the  positive  light 
always  diminished  wilh  ineieasing  rarefaclioB; 
but  bk  the  kathode-lifht  and  at  the  katbode-iui- 
face  he  remarked  an  inoraasiDg  reristaace  with  in- 
craased  rarefaction.  Cbongea  ot  form  and  siae  of 
the  anode  had  no  infloesue  on  the  resiatanoe.  Herr 
Hittorf  concluded  that  the  great  resiitanca  to  dis- 
charge in  highly  rarefied  tubes  was  caused  only 
by  the  naistaoee  at  the  negative  eleotrods,  and  in 
the  spaee  ftllsd  with  negative  light.  H«r  Uold- 
steiu  has  found,  however,  that  the  kathode  light 
Iwhaves  quite  like  the  positive,  in  that  its  reiiit- 
anas  with  small  densitiei  ot  gas  ia  considerably 
lenaaed.  Now,  sinoe  there  is  no  speci&o  rsaist- 
ance  at  the  poaiiive  electrode  ;  since,  further,  the 
resistance  in  the  positive  and  kathode-light  are 
extremely  small  as  agajuBt  the  entire  rcaistanos, 
Herr  Goldstein  concludes  that  with  great 
evacuation  the  ntistsnce  to  tbe  diicharge 
ha  emiitiilhj  nt  the  l-nt/niif  mrfa'c.  "Thus 
WB  see"  (he  says  further  on)  "that  the  re- 
sistance of  the  whole  eaa-mass  of  a  discharge- 
tube  is  less  tha  mora  the  denuty  ot  the  gas  is 
diminished  ;  the  space  condncti  tiettcr  the  Iess  gas 
it  contains :  and  imos  this  variation,  so  far  si  the 
experiments  can  be  pushed,  in  progressive  rarefac- 
tion, ii  ilwaya  in  the  same  seoie,  we  must  inter 
that  Ihehi't—ii'liietifil:,  \i;U  ucar  ■ifl"-  c:.i;>ltle 
ifiiariil  nf  the  ya'.  Bat  when  thii  la  >lou9,  the 
space  contains  <mly  tree  ether ;  which,  therefore, 
I  regard  as  the  essential  sobatratuio  at  the 
discharge.    The  gas  seems  to  aot  oa  a  hinJrance." 

As  evidence  tor  tha  ordinary  view  that  the  g«B 
mass  ia  the  aulMtratum  of  the  diichari;e,  the  be- 
harioor  ot  the  discharge  in  presence  of  msgnstic 
force  has  been  adduced.    Wh«n  a  magnet  acts  on 


see 
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the  poiitiTa  light  of  b  TWuum-talM  (plaoad 
rqu&foiiall;)  thn  li^ht.  which  taniierl7  flliad  the 
wijth  of  tha  tabe,  u  driven  >B>ia>t  ODe  aide  ;  and 
it  hu  been  Buamsd  that  it  is  the  gu  piuticlca  tlut 
KTB  thiu  diiTSD.  Herr  Golditaia  obtunad  result) 
<nhich  ■eeroad  to  him  agkinit  this  yietr.  Id  a  tube 
fitted  witli  (iir  nitiDKea  wu  lOioe  lodinm,  which 
oonld  be  rtpeilaed  by  ha&ting.  Tha  poiibTC  dia- 
charge-light  had  a  purple  lad  colonr,  but  near  the 
Tapoiiaing  ndium  it  wa«  golden  yoltaw ;  and  ffith 
■mbkblo  heating  the  upper  half  of  the  horizoDtnl 
tabe  could  be  i^dered.  the  lower  yellow.  When  a 
■trong  mafinet  wai  brou(;ht  near  tha  tabe  iu  equm- 
torial  poaition,  the  discharge- Eight  waa  pressed 
uainat  the  upper  wall  u  a  thin  thread  ;  but  thia 

thread  waa  pure  parple,  and  had  no  trace  of  yellow.  ,  . 

*"'  ''  vapour    wai    not    displaced   by  the    lecogni 


Such  on  attempt  is  then  made  by  Herr  Edlnnd, 
:i  hia  memoir.  From  the  Tarioua  facta  experi- 
iientaliy  determined,  and  eapeeiiUy  from  the  ei- 
flrimenta  of  Herr  Wiedemann  and  HerrHittocf.  it 
-^  inferred,  that  in  paaaage  of  the  electrio  current 
:liioagb  rarefied  gaa,  the  healing  of.  the  latter 
iffords  poBitiva  proof  thathare  a  reaistanca  exisla  : 
>'    --  '  -   conaiderabl^  with  the  length  of  the 


Uaiaous  colomn,  and 
lion.  From  these  var 
1  [err  Wiedemann  poii 
kinds  of  resiatance  ti 
pending  on  the  natui 


ilh  the  degree  of 
Ltions  it  further  followa  (as 
s  out),  that  there  are  twc 
be  diatinfpiished,  one  da- 
—  '  -  —=■-' •  thegaa. 


which  wai  tongh  and  elutio— dellskta  M>d 
its  eitemal  aurface,  and  looaar  and  ms 
deeper  down,  where  the  sweat-glandi  and 
theliaira  were  embedded  in  "      "    '^       '- 


iginnatba 
_, open  structnio  MtmtM 

a  whole  to  move,  and  i[  waa  the  part  Ea 
liropiy,  water   aocumtdatad.    In  thi 


a  follow  tha 


eipenmenta  in 
auppoaed  con- 
e  o)  the  tians- 


magaet ;  the  current  here   eeemed 
macrnet  wilhont  adberinG  to  the  g; 

A  like  result  waa  yielded  by 
which  tha  author  inquired  iuto  th 
denaationof  the  ^,  in  consequence 
port  of  Baa  particles  through  a  ma^e^.  ±ne  la- 
twrata  ^  the  layers  of  light  served  tor  measorc- 
manta,  which  are  senaihly  o&ected  by  a  cbanjje  of 
preunio  of  OOImm.  Uul  thereiult  waa  negative; 
'Kagnatiaition  of  the  discharge  hai  no  inUuence  on 
Ulu  gas  deniity. 

A  furthsr  objBotion  to  Herr  Ooldstein's  view  ia 
hasod  CD  the  tact  that  each  gaa  in  the  discharge 
hej  ita  own  spectrum,  whish  could  not  be  Uie  cue 
(U  ii  allcoed)  if  the  ether  were  the  aondactor, 
for  than  all  gaiea  muet  have  tha  aame  apectium. 
To  thia  Hen  Goldstein  repliei,  that  tha  ether  ii 
without  oplica.1  uoiaaivo  power,  and  the  absenoe  of 
a  apectrum  of  Ihu  ether  ia  no  proof  ot  ita  nou- 
conductivitj.     "The  diacharge  producea  a  move- 


[QoleealeB   and   their 
particles  ot    each  moleaula 
"  '"  "  ific  strnctura 

i-tranaffr  the 
.    to  excited  in  them,  an  anrh. 
thna  the  oriipialJy  electric 


,'^S.  ,_ 

then  vibrate,  acoordiDV  to  the  spi 
and  elastici^  ot  the  molecule,  and 


to  the ._., ^ 

ap[icars  as  light,  and  as  light  whose  pocioda 
oacillatiou  depend  ou  the  apedfia  nature    '  ' 

gas-molecule.    Thus  the  conduction  in  et    ..      .  ,    , , 

way  contradicts  the  difference  ot  the  spectra  of    niarkable' result  that 

ehemiciUy  indifferent  gtsca.     The  luminoiity   of     "  

gaaea  travaraed  by  electricity  I  thna  regard  as  a 
plicnomenon  of  resonance." 

Uie  6ame  view  ai  to  tha  conduotiiity  of  vacuum 
J  nriived  at  by  Herr  Eilund.  He  makai  the 
fclla'.Tlng    interesting    remarks   in    stating    the 


loreasing  with  the  length  of  the  column ;  aud 

lUother  depending  on  the  pMsage  of  the  electricity 

ram  the  solid  eUctrodea  to  the  raraQed  na.     The 

of  thiB"traiiailion-resiatBnce,"  which  ia 

reotly  proved  by  a  series  ot  eiperiments,  tacilitatea 
greatly  the  eiplaoatian  and  oomprahension  of  all 
Ijaat  eipeiimenta  in  this  connection.  Hen  Edltmd 
concludea  with  tbe  following  trnim,':  — 

"  It  is  (hus  proved  by  direct  experiments  that  the 
proper  reaiatauoa  of  the  rarefied  gas,  or  r,  iteadil; 
ilecreaaaa  with  the  pressure  of  the  gi",  till  tha 
yiresaure  hat  aunk  to  an  ioiiguiGcaat  fraolaon  ef 
!mm.,  and  that,  simultaneontly,  r,  or  the  resistance 
irhich  the  current  eiperiecces  in  its  poasage  from 
the  gastatbeaolid  electrode,  continuously  incteaaea 
\a  nmount.  Now  the  question  stands  thus; 
I)oei  the  known  fact,  that  the  current  it  unable  to 
;iata  through  the  Torricellian  vacuum  depend  on  a 
Fudden  and  great  increase  of  r,  after  it  has  con- 
tinuously JociBMed  with  the  pressure— this  in- 
crease takinc  place  on  reHioval  of  the  last 
molecules?  Ur  iait  more  probable  that  the  increase 
>  at  the  electrodes  further  increaseil'  la  other 
trotda,  which  ot  tbeae  two  qoantitiea  is  it  that 
iccreases  when  the  very  rarefied  gas  gives  plaoa  to 
iibsolute  vacuum  f  Without  any  doubt  we  must 
.^appose  that  the  tesistanca  r  further  increaaes,  at 
the  rarefaction  is  pushed  further,  and,  doing  so,  is 
'0  largely  augmented,  that  tbe  current  cannot  para. 
Only  in  this  way,  too,  can  (he  fact  be  eiplamed, 
that  B  current  can  be  produced  in  a  space  quite 
rimpl;  of  gaa  without  electrode*,  by  mdncUon, 
ichde  it  is  not  possible  for  a  current '        ---    '^-  - 


The 


.  we  have  long  hsd  experiments  adduced  to  proi 
the  currectuess  of  this  view.  From  time  to  time 
miio-  rosearphee  have  been  conducted  with  a  view 
of  determining  tha  question,  which  is,  iu  various 
ways,  of  mueh  importance.  The  heavenly  bodies 
are  separatad  from  each  other  t?  space,  which,  so 
fat  ai  we  know,  contains  no  other  material  than 
the  luminita»Di  ether.  It  is  now  generally  known 


uM 


generally  b 


the 


that  all  tl 


a  maguetic  atate  of  the  earth, 
"""  ■  a  depend  on  a  common 

^vj4BtvM  caiua,  Dili  ■(  the  apace  between  the 
hearenlv  bodlet  were  absolutely  non-conducting, 
Iti  ahonld  find  it  dilScult  to  conceive  the  poasibillfy 
of  a  diraot  relation  between  those  phanomma,  for 
we  could  not  at  all  auppese  that  a  considerable 
action  oif  electrical  induction  would  be  peroeplible 
at  so  great  a  distance,  and  as  little  can  wfl  see  in 
the  obmrved  iels.iion  a  secondary  action  ot  the 
insignificant  ehange  ot  heat-mdiation,  whioh  may 
be  produced  by  the  varying 
jumpots.  It  ia  luithr-  ■■ 
northern  lights  owe  tt  .  ■  -  ^,  , 
.ourrenH  which  go  through  the  earlh'a  atmosphi 
"but  polar  lights  have    been  sometimes  obser 

which  must  have  originated  so  high   above 

earth's  sorface,  that  tl 


r   hard  U 


also  ot  eloetric  force.  Tbe  oontiadiation  which 
was  Buppotad  to  be  found  between  the  electric 
nature  of  the  polar  light  and  the  aometines  very 


({Teat height otthis  pheno 


in  above  the  earth' 


must  be  given  up  that  the  presence  of  ordinary 
matter  is  necessary  for  an  electrio  current  to  f-" 
from  place  to  place.  If  it  be  oouoeded  that  : 
possible  for  an  electric  movement  to  be  pmpaoi 
with  the  greatest  ease  in  empty  apaoe,  tha  oc^^ 
nation  of  conductivity  is  deprived  of  pfayaiinl 
meaning.  The  dilTerent  material  aubatauoaa  merely 
present  a  greater  or  less  resistance  to  the  prop^ 
nation  of  electricity.  Their  action  in  this  respect 
is  not  active,  but  passive." 


Ddneaa  aud  plnmpneaa  ts  tha 
d  and  pntteot.  ana  partly  iho, 
itivity,  to  maintain  theDMnal 


ahame — in  the  oae  cia 


partly  to  pre 
ngore,  partly  to  . 
b;  ill  great  conductivity,  ..  . 
beat  of  the  body.  In  thi*  true  skin,  baaidsa,  wait 
tha  blood  vessels,  with  which  it  waa  larpljaap- 
plied,  aud  which  formed  three  natworks.  Twsd 
these  ley  horizontally — on*  near  the  SDrfaee,  wkid 
lent  loop -like  project  ions  into  the  papillas  alitidy 
mentioned,  and  another  pretty  deep  down  infks 
skin  ;  while  a  third  network  lay  round  abost  Ot 
glands  in  the  snbataoce  of  the  tune.  Tha  mncoa 
and  homy  layer*  did  not  contain  anj  blood-  rasad^ 
but  fine  nerve*  passed  into  the  mnoons  Ibsw. 
Then,  also,  th>>  akin  contained  elastio  fibraa,  wkkk 
gave  it  etasticity,  and  muacolar  fihrea,  which  wm 
-"  •*--  '—  kinds,  (tiiped  and  DOn-stripcd,  sii 

^__j  under  the  eoatrol  ot  the  wifL  and  ii 

pait  acted  without  volnntary  oonfaco).    niciaM 

of  the  greatest  importanea  in  tha  diichirp 

j»  fnnotions  of  the  skin,  eontrecttng  or  rdn- 

ii>f  iit  response  to  alterations  of  tempsraton  cc  k 

mental  stales,  as  fear  or  ahair-     ~  *"■ — 

blanching    the  countenance,   i 

causing    (he    tell-tale    bluui    -^ ,   _ 

diminishing  the  blood  supply  of   tbe   part,   tj 

action   ot    tbe    skin   muaoDlar    llbm   ■!■ 

sweat  wa*  squeezed  ont  of  ita  glanda,  the  hA 

le  to  stand  erect,  and  the  body  mniutained  il 

its  proper  temperature.    In  this  •ctioa,  tbeiau>ta 

did  not  ezclade,  bat  were  aided  by,  tha  walk  (f 

the   blood  vessels,  whi^   were  Uiemaalm  kafe 

elattio  and  oontnctile,  and  were  partly  nnder  tka 

influence  of  the  will,  but  were   far  moi*  bA> 

atioallr  induced  to  oontraction  or  expanilM  se 

I  to  regulate  the  blood  Aiimty  ot  the  iUn  w  Ik* 

inditjonsot  the  body  ehonldreqnire.    Therisifc 

of  the  akin  he  described  a*  being  sweftt,  ea,  IM 

hair  glands  as  folliele*  ;  and  said  they  might  ^* 

idea  ot  the  importano*  ot  the  awaat-^asa. 

. }t  the  function  which  they  dischaiga  m  lb* 

body,  by  considering  that  the  porci  or  opaninpil 
the  glands  on  the  sarface  ot  tha  body  bad  mb 
estimated  at  2,300,000.  The  ttormal  MervUon  4 
sweat  in  the  adult  was  21b.  or  2  innt*  a  A*J,  M 
this  was  largaly  increaMd  hy  oseicin  in  wn 
weather  or  by  remaining  iu  hot  xooma.  1b^ 
would  thus  lealiae  how  important  it  waa  that  r 


THE  SEnr.  ARD  ITS  MA5AGEHEHT 
IS  HEALTH.' 


..         of  the  skki, 

„„„  „„  . jEoe  which  it  performs  in  tbs 

body.     Its  structure,  he  said,  the;  might  conaidei 

in  three   respaota— (1)    the  skin  proper;    £2}   the 

observed.     g\^aii  which   were  imbedded    in   it,    and  which 

u    uiRu    above  tb^    supplied   oil   and   perspiration:    and    (3)   the  ap- 

.  that  height  would    pen^g^  which  it  bore,  a*  thehairaod  nails.     Thi 

he  rarefied  to  a  degree  far  exceeding  that  attain-  |  g^;^  proper  coiiaisted  ot  tha  outicli 
iblo  with  tbe  best  labocalory  apparatus.    Theai-.  i  ^^^  the  true  skin.     Of  the 
polar   Ugbl*  show   that  the  itrefied  air  ot   such  ,  „,,  ^^^  „.      ■        ■"-■■-- 
ET-i.  ,„„1™.  ™.,.t  nBcPBsarily  be  conductive,  tor  it  I    i^^f,      ■  -  ' 
.nts.thoughthoexperimantEi    {,„  thi 


te  that  nlr  | 


ing  density    does  not  condoc  t  i  j^g^^ 


.,  where  they 


m  ourlaboratoi 
of  the  eorreapi 

^  ^"  The  question  tthflhr-r  electricity  needs  a  com-  |  cuticle,  mj  i 
moDrondorableniafciiaUnocdcrtoitipropigatuMi  I  and  soft,  an 
from  place  to  place,  has  been  much  disousaed,  nud,  i  t^gother  by 
fromathtotetioalitindpoint,  is  ot  greatirnpor'-     --■■  ■ 


imber  of  fine  acalea  or 
ted  toge'hor  and  laid 


■utly 


graduaJI?  Imsen 

being   thrown  oft,     Undi 
,.  called   the  liorny   layer    ._ 
muiv>iifl  layer,  which  was  more  thin 
jonsiited  of  cells  that  we 
can^  of  a  transparent  C4-i 
ited  the  plates  ot  the  i 


ipiration,  when  being  freely  poured  out^^onldart 
lie  suddenly  oheoked,  as  the  lungs  andkidnBT^ta 
ihat  caie,  wete  called  upon  to  do  an  ezba  aooal 
of  work,  and  they  and  the  other  internal  orpis 
were  apt  to  become  all  at  once  too  lull  of  bWW, 
and  inflamed.  ThDi.  it  the  perspiration  ^M 
suddenly  dieoked,  a*  tiy  dttlng  in  a  dlkOfbt  Of  ah 
soma  Internal  orgM  beoame  oongMtcd,  and  (Mr 
"  caaibt  a  oold,"  a*  it  WM  oalled.  Hbdm  mm 
jaunmce,  aonte  indlnstton,  and  dunhc**,  aa  «H 
a*  inkmnalion  of  the  iBDgs  and  kldniiya.  na* 
might  sometimes  ba  warded  off  bj  tahiDg  ft  ■« 
bsUi,  anpplemented,  it  might  be,  by  n  tomUv  C 
toddy,  before  going  to  bed.  This  ww  naUjfi 
became  the  effect  oil  alcohol  waa  to  eaoaa  dilatiln 
ot  the  blrod- vessel  a,  and  ao  restore  tha  akin  tHfr 
tion;  but  if  taken  befor*  going  oat  to  the  MB 
Bnain,  the  reaction  woald  be  auch  that  the  mL 
which  they  wished  to  prevent,  woald  be  «■■ 
more  likely  to  eocnr  than  before.  Spaakiogof  W 
material  excreted  by  the  oil  Ox  rebacoon*  jlaa^ 
he  pointed  nut  that  poisonou*  and  infNiiM 
particles  of  alt  kind*  atrongly  adhered  to  tbh  »• 
creted  oily  matter,  and  that  waahiog  Snt  «* 
turpentine,  whii^b  diaaolved  the  oilj  matter  ol  tka 
akin,  slid  atterwardi  with  soap,  was  xeqainl^li 
remove  the  i^aiticlet  and  prevent  the  sprsMi  ot  a- 
feotioD.  Ptoceeding  next  to  a  deacHption  of  *s 
structure  ot  the  hair  folliclea  and  nails,  he  adcfM 
the  view  that  theee,  inatead  of  being  npprndajp. 
as  some  considered  them  to  be,  were  aa  mneb  n 
eicretiona  as  were  the  sca'es  of  the  hnmer  lajv'' 
tbe  cnticle  or  scarf-skin.  The  ooudiliou  of  the  has 
was.  be  added,  often  a  good  iudicatioii  ot  tha  AH 
ot  the  liealtb  of  its  owner.  Dealing,  finally.  «i<* 
tbe  manaKement  of  tte  akin  in  health.  Dr.  Ja^» 
sou  laid  It  down  that  cl>-anlineBi  and  a  SWBkb 
covering  from  cold  were  the  two  great  mtsnsjf 
which  to  preserve  the  skin  in  active  and  hMOf 


auce  II  it  could  be  'atisfaetorily  answered,  the  '  homy  layer.  The  colour  of  the  akin  was  due  to 
jui'sticn  as  to  the  electric  reaistance  ol  empty  i  pjj,„ent  or  colouring  matter  iu  the  deepest  cells  of 
space  would  likewise  be  sufficiently  aettled.     Uii-  i  ifSt  mucous  laver.    Paasius  still   deeper  to  the 


liofsible  to  produce  an  ah> 

lutely  €inpt>  space  ;   eo  that  the  former  qui 
cannot  be  determined  by  a  aimple  experiment 


..jeskiu,  they  toun 
was  raised,  on  its  surfiid 
\  iiapillie,  aud  that  it  w 


ith  but 

I,  into  little  elevations  or 

,wuu..t,  -u made  up  of  a  meah-work 

of  fine  fibre*,  united  together  very  much   like  a 
I,  and  whoto  ii>-    npca  of  felt  aud  iu  this  way  they  htd  a  structure 

.    It  will  be  well  ■' .      ...  .      .  .    .— 

fo  nadoafour  by  a  survpv  and  diacu'sion  ot  piiat '  .  xb-'tnpt  •■(  "in  of  tl..^  I/iinl.niKh  II«nllh  T«i^iifs, 
viptiimentt,  to  gain  woin"  s'nii'l'riRSTOund  for  tlin  .'..Uvt-rtain  the  lYi^c  Ai'-mlilv  It  ill  l-y  Da,  W.  .Vtun 
semijff  0/ tilt  fmiKTlarit  quf-tiOD.  ,I.m:eW. 


COLOURED     THAN8PA££fiCIES 

FBOH  SILTEE  IKAGES* 
Thaslong  been  known  that  a  pinuiog  AoMk^ 
'  ne  can  be  given  to  trauapanneiM  V 
the  aim,  after  it  has  been  flzad  sal 


■  By  C.  li 


lyMO.  so.  1881. 


ENGLISH  HBOaUiro  AND  WOULD  OT  SCamVOB:  Ko.  STS. 


wd  tha  fatfiajanld*  o(  ona  of  tha  alkitlu.    nw 
toraoU  nnullj  iu«d  ii— 

Uianie  nf  teats  oi  lulphate 4  gnim, 

TanicyaBidg  of  patauiunt 4  raaini, 

Wator 1  01. , 

to  Brhie]!  a  few  drop*  of  k  Kilutiou  of  cUorida  of 
gold  1>  winietimci  nddad.  It  may  not  fa«  ao 
■cnanUir  known,  however,  tli&t  a  ■olutinn  of  fani- 
ejKDida  of  potaMiara  aod  a  fania  aalt  ia  reduaed 
UL  a  lika  mannar  1  tha  dapoiit,  m  might  be  anticd- 
',  baiag  of  a  briRbt  blua  colour.  A  littli- 
._._.      ...    ,-  .  .,  ..      ^j  g^i 


dbUinod,  it  ma;,  peihapi,  not  be  oat  oi)>lace  hen 
to  dMCribe  tiro  ol  the  ezpaiiiuBDts  curiej  oat  iu 
tfaa  JUTMtigation  of  tha  mutiou.  If  a.  lolution  of 
farric  chloride  ha  poured  over  a,  ulrer  image  iu 
eallodian,  aiLd  the  lolution  be  pDured  af[  isto  i 
taat-tuba  tad  a  few  dropa  of  femoyaiiide  -t  potai- 
•lom  aolntiou  ba  added,  %  piedpitate  of  TumboU'i 
Una  la  tanned,  ihowing  the  raOQction  of  tha  ferrio 
Bklt  to  tha  fenoue  itata;  the  ohaiaotcr  of  the 
unaga  ii  aJtarad  bj  the  fonnation  of  chloride  of 
ailTiu',  pioducina  »  ptetnra  ol  an  agreeabls  uft- 
gny  tint,  vhien  majksep foi  a  time  but  would 
DOt  b»  pennauBDt.  Thia  imaga  !•  of  couiaa  re- 
aoTad  Of  ammoDia  or  h^poBuljihita  of  loda.  It  a 
rflnr  inan  be  treated  with  a  eolutiou  of  potaaiic 
teriimiiida,  and  the  •olutioa  be  poured  off  and 
UMed  with  tenic  chlorida,  a,  precipitkto  of  Fnueiaii 
Una  ia  formed— thia  ledoction,  howerer,  taUufi 
pdaoe  much  more  alowl;  than  that  of  tenia 
cUoridi.  Although  turic  ealts  form  a,  de&nite 
anmpaond  with  femcjanic  acid,  tha  tomgaiDg  ci- 
pKimantamay  Bersithelcaa  be  comldeieil  to  mdi- 
okto  that  in  the  fonnation  of  a  blue  iman  in  the 
aunaar  nf  aned  to,  whilat  both  Froaaiaii  blue  and 
Tnrabull'a  blue  are  fonnad,  it  ia  the  tatter  whioh 
B>kaa  up  the  laigei  prop> 

fauga.     II  the  toning  iolul  

Bjanide  of  potauium  in  conaiderable  aaeaaa, 
T**"**'*  Pnuaiau  blna  (in  which,  aa  vou  aieawaia, 
tk*  potaaiinm  ia  only  paitt&llf  nplaoad)  ia  liable 
to  ba  formed,  and  Uui,  in  addition  to  colouring  the 
^litaa  of  the  pioture,  ii  likelv  to  lead  to  the  di«- 
IklCBMtion  of  tha  film  dunng  the  aubaequent 
wauiag.  On  the  other  hand,  if  the  farric  chloride 
be  in  axeeai,  tha  precipitate  it  lonnrd  too  dui:Ii 

" to  the  rapid  foimatiou  of 

ia  in  tbia  caie  eoaily  carried 

, The  ferno  nitrslo  would 

ba  ttao  beat  wit  to  oaa :  bnt  aa  thii  ia  leldon  to  ba 
tonid  la  a  photoErapher'i  laboratory,  the  follow- 
iufonnnls  will  heioundmoit  naofiil:— 
Make  two  aolationa,  the  Snt  containing— 

Fenlo  cUoiide 4gniiu,' 

W»tw loa,; 

tka  Metnd  containing— 

IteiioTanlda of  potaadDm ggnina. 

Water  loa,; 

mix  aqoal  qnantitiea  of  tha  two  lolntlona  inma- 
dUtdy  Mora  uring,  or,  if  they  are  kept  mixed, 
tka  bottle  moat  be  fUced  in  tha  dark  looa.  Al- 
thongh  the  quantibai  aaeni  rather  diaproportioiUite 
imt,  Om  ttrrieyaoide  of  potaaaium  ia  only  iligbtl* 
ta  aoceeaa.  Exoaai  of  the  forrio  aalt  ia  adiitable,  if 
fta  nitrate  be  oaed.  Fron  a  blue  picture  thua  pre- 
pared traniparendea  in  yellow,  jellowidi-bniim, 
and  gieea  may  be  obtained.  To  obtain  a  yellow 
jittnta,  flood  fiis  bine  image  with  a  dilute  ulation 
at  andio  or  pctaailo  hydrate ;  the  blna  componsd  ia 
that  decompoaad,  and  tenone-tenio  hydrate  left 
In  Us  plaoe,  giving  it  a  vellow  appaafanoa;  tbi« 
I—"  X  little  darker  on  aiying,  the  i^otnra  atill 
ins  jellow  trtien  held  ap  to  the  light,  bnt 


tba nloroaeope by  tranamitted light  Withtheei-  | 
ceptjon  of  the  biowa  aod  grean  pictnrea  leqniriag ' 
the  oaa  of  aodic  hydrate,  theae  niocesaee  are  equallr  i 
applicable  to  wat  plalei,  ootlodlon  emnlaiona,  and  I 
niatinea.    With  wet  pliteaareryweak  dereloper  { 


_i  the  autf  aea  o 
ehlorida  of  lilTcr, 
off  hy  a  flow  of  n 


f ul  ii  tha  caref al  removal  ut  all  tracei  of  hvpo : 
otberwiM  tne  whitaa  are  not  left  pure.  ^Vith 
collodion  platee,  tracei  of  hypo  amj  be  completely 
eliminated  by  dilute  hjdrsehloria  acid,  though 
thorough  washing  la  preferable.  After  tha  picture 
ia  mfllcientlT  tooed,  dilute  acid  may  be  poured  riTCi 
it  to  thoroughly  Ht  it  brtara  it  receiTn  tha  final 
riming  with  water.  With  gelatine  plate!  the  oae 
of  acid  ia  out  of  the  quetliou,  but  thaooloai  iiheld 
■uftlciently  firmly  m  tha  (ilm.  In  conclusion,  theie 
pictures  may  be  rrgarded  a>  peimanent,  neithei 
oiposure  to  bright  auulight  tor  five  honn,  noi 
beating  in  an  oven  for  tweWe  houn,  haTing  pro- 
dneed  any  alteration  in  tbc  Colonr. 


H0TS8    Oir    THE    PK0PERTIE8    Of 
DTVAHO-ELECTBIC  HACHISEB* 

By  Prof.  Elihc  Tuom^OW. 

THE  lubject  of  the  propertiaaof  dynamo-electrii] 
machines  attracts,  at  present,  couaidarable 
iuiarosL  Fcibapa,  therefore,  the  following  obsar- 
Taticiii  may  be  ot  intereat  ae  exbibitiug  some 
unusual  phases  of  their  bebaTiour.  The  machinea 
with  which  the  eiperimenta  were  made  ware  of  my 
design,  and  consist  ct  an  armature  of  spherical 
outline  roTolred  between  two  magnet  polsi,  con- 
stituting two  nearly  hemiephancal  cooca*itiBS 
enTfllopmg  the  annature.  The  field  coila  are  two 
in  niunbai  and  surround  tb«  field  cores  and  aliothe 
armature  itself.  The  armature  hae  throe  cnila  only 
wound  upon  it,  audthe  commutator,  three  insulated 
aesmenta  of  a  ring,  the  slots  between  the  aegmenti 
albwing  them  to  orerlap,  so  that  eaab  segment 
carers  over  160'  of  Ihaoutsido  ctrclo  ol  the  com- 
mutator. A  fall  description  ot  this  maohine  and 
it*  performance  is  iu  prepara.tiaii.    The  machinea 


The  first  experiments  to  be  deacribed  illustrate 
the  tendeiMT  of  the  magneta,  which  were  of  caat 
iron,  to  prolong  the  geuerated  currB^t  eren  after 
atoppamof  themachiue. 

Hol&i  of  about  ISO  teToliiUons  per  mtnnta  was 
given  to  the  machine  whUe  on  closed  circuit,  nntil 
It  had  charged  it*  magnets  and  bad  shown,  in 
oonaequenoa  of  a  development  ot  carrmit,  a  con- 


the  other  when  'driven  at  equal  sneeds.  Tfaa 
emaller  could  "'«'"*«i«  four,  and  the  larfer  eight 
area  in  saries,  the  character  of  the  area  b«mg  auke. 
When  joined  up  tn  the  ;fiiet  machine  or  genetator 
in  parallel  cirooit  aa  above  indicated,  both  the 
other  maohinas  acted  as  motors  and  revolTed.  Tha 
Bpeeda  which  they  acquired,  while  not  performing 
work,  were,  however,  Ytrj  unequal,  ud  were 
found  to  be  approximately  in  the  I'lrrrw  ralie  of 
thr'ir  ilclrnmolirr  J'afn  rm  fjfutTiifuTu  tf Am  ifriMn 
at  B«  cjH"'  A/HI'/.  This  observation  was  repeated 
with  otiier  >ispa,  with  results  very  nearly  agreeing 
with  the  above  statement.  It  would  stem  from  tha 
above  that  both  machines,  worldng  aa  moton 
without  retardation  other  than  air  lesislanee  and 
friction,  attain  such  speeds  that  the  cmmtec- 
elect  ro- motive  forcFs  developed  by  them  are  nearly 
equal  and  the  current  traversing  each  of  them  also 
nearly  rqual.  The  different  electrical  resistancea 
of  Ibe  two  machines  is  no  doubt  a  modifying  In- 
fluence; but  it  seems  to  bave  little  (ITeGt  and,  in 
fact,  eoDuta  for  little  in  comparison  with  the 
counter- electromotive  forces  developed  under  the 
conditione. 

The  effect  ot  running  the  lira  machines  in  aerie* 
as  motois  ia  very  different.  When  so  used,  and 
with  tbeir  shafts  very  free  to  tnm,  Iha  larger,  or 
one  capable  of  producing  the  highest  ccunter- 
electromotive  force  to  thi>t  of  the  generator,  alcna 
revolve^  while  the  smaller  remams  at  reat.  If, 
howarer,  the  former  Or  liigtr  machine  be  mode  t» 
partorm  mechaniiisl  weik— that  is,  to  fnniah 
power — ite  running  speed  ia,  ofcoutae,  retarded 
and  theother  macUne  turns  withaspecd  depend- 
ing on  tha  amount  of  work  abstracted  frmn  its 


_,  -lorn        - 

drouit  opaoed,  when  there  appeari 

diatinet  spark  at  tha  braak.    uthei  evidences  of  thi 


ared  a  small  but 


were  obtabied  immediately 

attar  the  oomplete  stoppage  of  rotation.  A  smart 
ahock  couldbefelt  by  gratpiDg  the  wires  on  each 
side  of  the  break  in  the  ciicuit  at  the  time  it  was 

The  origin  of  thia  after-current  or  ourrmt  after 
stoppage  of  the  maohine  is,  of  oonrsa,  the  gradual 
lost  ot  magnetism  of  the  field-magnet  sores,  whioh 
induoa  a  current  iu  the  enoiroli""  '"'"  jiiipino'  tJi» 
time  that  such  magnetl< 
Tha  duration  of  the  cm 


I  encircling  wire  during  the 
io  change  is  taking  plaes. 
rent  is  about  i  saomd,  but 


_e  silver  baa  not  been  replaced,  ot^a  rathet  pleaa- 
ing  rusty- brown  tint.  To  obtain  a  green  picture, 
mat  the  silver  image  with  the  blnetraiing  solution 
lUl  tha  greater  part  of  the  silver  is  replaced  by  the 
tarroui  fenicyanide,  leaving,  however,  atbinsnb- 
•timtum  of  lilTer.  Wben  it  has  reached  the  proper 
atMB,  may  be  judged  [rami  the  appearance  ot  the 
b«ck  of  the  film.  Convert  this  blus  picture  into  a 
jeUow-brown  on*  by  the  uie  of  iodic  bydiata, 
«aah,  nud  again  pour  ever  the  plate  the  ferric- 
feiricyanido  solution.  The  picture  thus  obtained 
la  daikgreeo.  Id  prepEiring  these  uraoium  or  iron 
pictures,  if  the  solution  be  dilute  and  kept  on  the 
mm  for  but  a  short  time,  the  picture  may  be  only 
lightly  toned,  or  with  tha  solution  of  full  strength 
tite  silver  may  be  entirely  replaced  and  the  trans- 
puencf  be  rendered  completely  brown  or  blue. 
B/  combining  the  two  salts  vanoua  intermediary 
tonei  may  be  produced,  frsm  on  olive-brown  to 
a,  ilark  green  bordering  on  black.  It  must  ba 
recQilected.  whtn  combining  the  two  solutions,  that ' 
the  iron  compound  ia  reduced  mora  rosdily  than 
tb«  uurauium  one.  The  blue  tranaparenmei  are 
partic-ularly  suitable  for  astronomical  diugrams. 
aaa-views,  ,kc.  Amongst  other  subjects  to  which 
the  brown  tooea  are  particularly  applicable  may  be 
nMntioncd  picture)  of  insects.  Some  oopies  token 
from  insects  iiiount«l  in  Canada  balauu  tor  the 
lantern  look  suprisingly  like  the  originals  when 
projected  on  to  the  screen,  and  photo- micrographs 

I — 1 — 1_  . — i.  J ij  1,5,5  Yg™  mnch  the  same 

ts  thamielves  viewed  under  | 


A  more  curious  effect,  however.  Is  prodoced  by 
putting  the  lome  machine,  with  its  bearings  par- 
fecUy  tne  and  vrall  oiled,  upon  oloead  circuit  and 
then  revolving  it  ae"   "        "'  "   ~''      ''  ' 

•n. ^ -_  ^ow  suuoen 

le  drivintf ^. — 

rapidly  cornea  to 
rest  and  than,  alDgularly,  takes  about  )of  a  torn 
in  the  opposite  direction. 

I  have  repeatedly  verified  this  result,  but  donot 
know  whether  it  would  be  obtained  with  other 
dyanmo -electric  macbiiiea.  The  armature  must  be 
very  light  and  free.  Here,  again,  the  residuary 
current  not  only  stops  tha  machine  but  reacts  upon 
it  10  as  to  work  it  for  a  moment  as  a  motor  in  the 
contrary  direclion— ji 
applied  frem 


ida  the  machine.    What, 

lurce  of  this  current  which  is  able  to 
novemeiit  of  tha  armature  'i  It  ia,  b* 
before,  a  current  generated  by  and  oontinuad 
daring  the  loss  ot  magnetiBm  of  the  field-magneta 
it  the  machine,  and  this  current  is,  ot  couive,  in 
the  same  direction  aa  when  the  machine  was 
revolved  by  the  applied  power. 

was  aa  foltows : 

A  tingle  machine  driven  by  power  was  connected 
to  two  otheii  in  multiple  arc,  so  as  to  drive  them 
as  motors  ;  but  these  latter,  altbDugh  relatively 
nearly  alike  iu  proportion,  were  of  different  dr 
the  electromotive  force  of 


SCIEMnHC  MEWS. 

THE  Don  Echt  Ciroular,  No.  41,  giraaala- 
menta  of  Swift's  comet  {g  1B8I},  oakmlatad 
by  Dr.  H.  Oppmheiro :— T  =  1881,  Nor.  19-7403 
Botlio  H.  T. ;  .-£3  117°  62'  13'',  £3  181"  18'  fil", 
i  144°  49*  17"  [mean  equinox.  1882] ;  log.  o, 
0-284GS.  The  ephemerie  for  Jan.  Sud,  Berl&i 
midnight,  is  R.A.,  'J3fa.  3em.  8s.,  N.  Bee, 
11"  4B'3.  Circular  No.  43  alao  gives  elcmenti 
compiled  by  J.  Paliiia,  which  agiae  oloaelj.  It 
also  contains  a  note  from  Prof.  Pickering,  in 
whiah  he  says: — "On  the  evening  of  Nor. 
Z4th,  InotioedthattbeBpectrumofBH.  -<- aO" 
39S7  has  a  bright  bsnd  iu  the  blue,  so  that  the 
star  seems  to  belong  to  the  small  olaaa  of  objeota 
like  Bsyet's  atars  in  the  samo  nelelibourhood. 
The  next  evening  I  found  a  very  email  planetarf 
nebula  (place  for  ISHO,  20b.  6m.  S6-38S.  -f- 
37"  3'  2.J2'T  south  3'  10"  of  B.-W.XI,  200—1 
and  following  it  8'38s.  Except  br  its  spectrum 
tbe  nebula  is  undiatingulahable  from  a  star  of 
the  fourteenth  magnitude.  Two  otbat  faint 
Btors  follow  it  2'Ca.  and  2'3s.  rcapootivaly,  north 
37"  andaouthao'of  the  nebula. 

Wa  have  reoeivrd  the  Ai>n«nirt  do  rObaerra- 
toiro  Royal  de  BruxeUes.  for  1882,  tha  49th 
year  of  pnblioation.  Besides  the  usual  tablM 
and  aatronomioal  notes,  it  contains  some  int«r< 
eating  papors  on  subjocta  of  interest  to  utrcmo* 
mars,  notably  an  "Etude  sur  les  Taohos 
aolaitea,"  by  Benii  Tomine,  and  "Lea  Bignoa 

rboliqutadeaFlanitCB."     A  uaefimeatoraof 
year's  annual  ia  a  table  of  the  "poaitkna 
'tographiquefl  dea  ohets-lieux  de  oantona  da  la 


IS^ 


li  these  m 


,g  double  that  of 


;ique." 

From  the  British  and  Foreign  Blind  Assoola- 
tion  we  have  r«oaived  a  report  and  a  spedmen 
page  ef  the  magaiiue  Fngm;  whioh  ia  printed 
on  both  sides  of  tbe  paper  with  Braille  charaoten 
from  atereot.ype  plalc«  prepared  bj>  tha  blind 
thenuelvei.  The  Braille  syctem  is  much  aoperioi 
to  tho  old  one  of  embossed  tettom,  and  quite  a 
library  of  books  and  music  are  now  on  aale.  Wa 
described  the  xystem  at  Unglh  in  No.  341,  with 
tho  ^phabet.  Further  particulars  ran  bo  had 
from  Dr.  Aimitage,  the  hou.  sec,  193,  Csmbridga- 
aqnaie,  Hyde  roik. 

A  pBi>er  describing  llr.  Henry  Sutton's  new 
Htorage  battery,  which  we  mentioned  laet  week, 
has  been  read  before  the  Royal  Society.  He 
paper  has  not  yet  been  publinhad,  but  it  is  stated 
that  Mr.  Button  bsx  obtained  the  beat  results 
with  a  negative  electrode  of  copper  and  a  positiTa 
of  lead  amalgamated  with  mercury,  using  a 
Rolution  of  sulphate  of  copper  as  the  excitimt. 
Mr.  Sutton  has  exporimented  with  many  ele- 
ments, but  for  several  rcaaons  the  combination 
mentioned  la  the  best.  When  tho  cell  is  in 
istion,  and  dccompoHition  of  the  sulphate  of 
itution  gradually  loses 


copper  IS  going 
its  blue  coioui , 
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(to  Nov.)  with  tbe  valuable  leriat  obMiuad  b;  Mr. 
GledldU  in  the  fe&n  1869-72  (publiabed  *t  the 
tims  in  the  Attfnuimical  JitijinUr),  uid  with  on 


1878-71  (dotiiled  in  tha  J'omlar  Scitict  Etriew, 
April  1870  Slid  July  1871),  I  wu  much  itruck 
with  the  areat  mmilarity  in  appearance  and  diipo- 
dttoo  of  the  naikiDgi  then  obietTed  irith  thoio 
anr  Tinbl«.  Eitbei  tha  chief  features  must  be 
mora  panuiiant  than  u  geuerall;  lappoaed,  or 
tb*|f  MHut  ra^tpeu  pariodicallj  ia  nearlv  identical 
amotaod  potition-  Borne  of  the  tnorkiDge  cer- 
tuilr  indieata  the  period  of  eleieu  yeori,  Bud 
then  nam  Uttle  reason  to  doubt  that  tha  gieat 
■untham  aUipu  diacDTerad  by  Qlodhill  on  Norem- 
larM,  1869,  atllh.,  and  atterworde  (Januarys, 
U70)  nen  by  A.  H.  Mayer,  wu  really  thepreeent 
zed  ipot  la  it«  Gut  atagae  of  devolepment. 

Ai  to  the  narrow  ruddy  streoli  brandmi^  from 
the  gr»»t  aonthent  belt,  which  1  flmt  noticed  on 
Sept  S,  1881,  that  wbb  eeen  by  Mr.  Uledhill 
batwwa  Jan.  23,  1870,  and  Feb.  1,  1ST2.  Its 
poriUon  N.  of  the  /.  end  of  the  red  spot  hss  re- 
mained ttaUoiiaTy  eiace  Beptombei  Jaat.  "Or. 
Oladhill  delineates  tbe  alopue  arm  of  ihii  belt 
inunediatelT  N.  of  Uie  /.  eod  of  the  eltipae  on 
Jan.  23,  1B70,  and  Ucl.  lU  1S70  :  but  (his,  though 
*KTMin{f  preciMly  with  its  pceBent  place,  wbb  not 
ita  inTuwble  poution,  forin  diecuuiiig  hie  obserra- 
■■  •  of  Nov.-Dec^  18(iS  [RfgiMrr,  Vol.  VUI., 
"1,  he  layi :  "  Jojt  under  the  central  point  of 
llipn  it  WU  Hen  tuuohing  tba  great  goutheni 

I  have  embodied  tbcao  and  other  details  in  a 
paper  which  I  hod  intended  shortly  to  lav  before 
the  B.  A.  S.,  but  have  been  awaiting  fmltaer  con- 
fimutionto  this  theory  ol  periodic  variation  betoie 
OMn^atmg  it.  I  am  earetuliy  watchiug  the  region 
of  Jnpitar  weat  of  the  red  spot  for  the  reappearanee 
of  ■  OOnndonODS  sloping  streak  seen  bv  Mc.  Birm- 
inah»M,  Mr.  OledhUl,  and  otbers  in  Januiry  and 
Tabnaiy,  1872,  and  represented  in  the  I{nj\tler  for 
FebnaiT,  1S72.  Mi,  Birmingham  aaye  of  this: 
"Jan.  11-13,  1S72.  One  of  the  most  striking 
fotnu  a  the  belt-like  streak  that  deacenda  from 
the  aoDth,  orossiog  the  tniDoated  end  of  b  [Gled- 
hill's  nomben  are  here  employed;  at  a  Eharp  aogle 
■sd  leaehing  down  to  No.  4.' 

Thii  atrsu,  should  it  reappear,  as  it  may  almost 
oeitainly  ba  ezpeoted  to  do,  either  during  this  or 
the  next  oppotition  of  Jupiier.  must  bo  looked  for 
om  tbe  /;.  dark  spot  of  the 
ncdlate  S.  of  the  red  spot  to 
the  neat  8.  belt  a  littlo  in  advance  of  the  y.  end 
of  the  red  spot.  I  trust  jour  readers  will  en- 
deavDor  to  note  the  earliest  reappearance  of  this 
enriona  slanting  streak,  for  it  is  llkal;  these  re- 
omriDg  markings  on  Japiter  will  open  up  some 

I  ma;  add  that  thia  idea  of  periodical  variations 
has  been  praviooaly  mooted  by  aeiera]  observert, 
bat  the  subject  has  not  been  sufficiently  reutilated, 
owing  to  the  want  of  contiQaous  and  reliable  ob- 
■arraDona.  Mr.  Webb,  whose  opinion  in  snoh 
mattem  oannot  foil  to  command  respect,  in  sum- 
^^1»rilrillj;  his  resulCa  of  1869-71,  meations  that 
{l-opular  .SeitHce  Jlniiu;  July,  1871,  p.  283)  "A 
oompariBon  of  the  aketches  taken  by  myself  during 

the  yeara  1869-71.  with  the   exquitita  vi 

Dawn  in  1867  (JfoiifA/y  N^tian  of  the  1 
ToL  WITT  )  nresants  BO  much  similarity  in  ' 
n^MtiUtotead  to  a  curious  •aipicioa  t 
iriuile  ataatMpheric  ahell  of  the  plaaec,  withi 
material  distinrbance  in  ita  relative  arrangi 
mar  bare  bees  sbifteJ  Bouthward  by  moi 
half  the  hreadUi  of  the  equatorial  zone.' 
' la  diaiinpuBbed  by  Diiwca  werr    "  '- 


The  deauition  waa  very  &ae.  1  have 
lis  line  siaoe,  bnt  od  aevBral  ocoasions 
have  noticed  a  line  of  light  running  around  the 
ansit'  nearly  in  the  osnlre  of  ring  A.  I  should 
'"'""''  1 i-.i j,(  your  oirrespondenta 


[195S4,] — Webe^to  forward' to  you  tbe  mag- 
itudes  o(  some  dicompolar  stars  obtained  by 
idependent  seqaancea.  Opei«-glaises  were  QBed 
for  all  eatlmatioa*,  the  etars  being  placed  slightly 

_    .      _     .    TiiffT.  C™"!]"- 


(10)11 

(11)  10  „ 

(12)  V    Draconia 


■lonngtc 
broken  1M 


outherl 

ich  u    ' 


im-Ti  w 


apparent,  but  oecnnyiog  more 
And  manr  of  the  filatures  wh 
observed  by  Webb  and  Gledbill  are  distinctly  ap. 
parent  at  the  present  time;  indeed,  the  key  dia- 
grams of  the  Utter  observer,  with  their  numbers 
attached  to  facilitate  reference  (Rtgioir.  Vol 
Yin.,  p.  81,  and  Vol.  X.,  p.  GS],  ara  equally  ap- 
pUcible  to  the  pUoet  in  18S0-8I  ss  in  186U-:2. 

W.  F.  Danntng. 
Ashley  Down,  Briitol,  December  23. 


P.S.— Mr.  E.  B.  Knobel.  F.B.A.S.,  sent  me  t< 
Lwinga  of  Jupiter  in  1872,  ai  observed  by  b 

LhaSiin.-"--' "■'     -       '-     '  -- 


with  a  Biin.  reflector,  power  212,  on  Jbd.  5  and  S 
of  that  year.     The«i  sboiv  tbe  remarkable  slant- 
atreak  than  visible.     Th>'  >k«tcbes  were  published 
in  ihe  EsQLisn  Maciusie  (Su.  3'JOJ  for  Scptemb 
13,  1872,  p.  Gol.  W   e.D. 

RIHO  OF  SATUBN. 

[19S-33.]— Ib  reference  to  tha  letter  of  your 
eorrnpODdeot,  "Biiekwall"  (13-561),  it  may  be  of 
intcteat  to  mention  that  on  Stiit.  ISth  I,  obiervin^ 
withan  axcellent  4Jin.  arhromatic  bv  Uerz,  powei 
250,  f  limpaed  Eocke's  divisiuo  in  the  outer  ring  ol 
Satnis.  It  upaand  Blightl;  nurer  the  oatei 
«tm  a««ieM-0Bl0>iTed  line  not  ao  black  aa  Ball'i 
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aonth  eqoatorial  dark  bdt  baa  alwava  taaosd  to 
me  to  indieatn  a  more  n^d  motion  than  theaqia- 
torial  belt,  for  dosky  atieamer*  prajeoting  into  Oe 
equatorial  belt  invariably  trail  baok  in  a  MlowiB| 
direction.  The  darks  spot*  wen  aba  obHnri  at 
23  and  24,  and  seemed  evidentl j  eaimBg  <e 

..'bite  spot;  but  the  tranoita  ovw  tba  mint 

meridian  could  not  be  observed. 

A.  Btanlsy  WillUma. 
Brighton,  Deo.  21. 


WAKUAIT'S    IKPSOTBD    CI.OCIX- 
PBNStrLUH  BOSS. 

[18556.]— Tbbbb  iraprorementB  ara  deugasd  tu 
remedy  two  varv  serious  detects  which  at  preant 
may  enat  in  all  ordinary  peodolnms  having  plsio 
metal  bobs  and  wooden  or  else  oompenaating  ivdi. 

Fig.  liathe  tmstum  of  an  acute  aona:  itahai- 
ingon  the  regulating  nut  is  ao  arranged  thatsiir 
expansion  or  contraotian  oC  Ihe  bob  always  goes  on 
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We  thus  find  that  coniidorable 
obtained  by  umple  sequencing  wi 
The  above  magmtudes  were  determined  ondiHerent 
nighta  by  each  of  us,  and  in  diHerenl  seqoences  — 
these  stars  beiDg  the  ones  wht[:li  chance  to  occur  in 
both  seqaences.  Our  compsriion  stars  were  takrn 
independently  also.  The  atara  were  compa'ed  with 
- -^h  other  by  rapidly  moving  the  opera-gloaa  from 
I  atar  to  the  other,  and  tbis  was  repeated  a  great 
number  of  times.  It  will  be  ceen  that  the  pre- 
dominating sign  isa  +.  Tabulating  the  diRerencea 
we  obtain  tbe  fallowing  results  ;— Out  of  a  total 
number  of  25  atara  we  find 


Ditfiri 


Nomber  of  Stars. 


Sotbatout  of  2S  stui  the  ditTareace  between  the 
observed  magnitudes  of  21  is  less  than  a  quirter  of 
a  magnitude.  T.  E.  Eaptn. 

T.  Eead. 

DABS  BFOTa  ON  JCTPIIEB. 

[19666,]— Oir  Dec.  13,  I  detected  n  large  dark 
spot  on  Jupiter,  situate  on  tbe  aouth  equatorial 
^rkbelt.  It  was  very  dark,  at  times  appearing 
almost  block,  of  a  slightly  ovbI  form,  and  projected 
slightly  into  the  eqaalorial  belt.  Thia  apot,  which 
ia  the  darkest  and  most  prominent  one  I  have  aeen 
on  tbis  belt,  was  noted  as  being  on  the  centre  at 
gh.  IGm.  on  Dec.  13.  Following  tbis  Bpot  was 
BDother  much  fainter  one,  which  was  au  the  centre 
at9h.  4G&m.  Clouds  pre  rented  further  obierva- 
tioD  of  this  spot  till  Dec.  2lat.  when  it  wa«  again 
obaerved  on  the  centre  at  13h.  31m. 

The  spot  appeared  rather  fainter  than  it  did  when 


a  sUtI  V 


, jt   from   trhi. ._    __ 

Dec.  13,  the  dork  spot  halting  evidently  gained  on 
the  white  spot,  thue  shoeing  a  more  rapid  motion. 
This  spot  was  again  observed  on  Dec.  22,  whenil 
appeared  on  the  centre  at '.'h.  16m.,  the  f aiutor  spot 
precoding  having  been  seen  ou  tba  centre  ' 
8h.  53m.  It  had  evidently  gained  Btill  further 
the  white  spot.  The  tallowing  table  shoivs  t 
diflerenco  between  tbe  dark  and   whit:  apata 

While  spat.        Dark  spot. 

Dec.  13      8*   12+  ;)'    15  " 

„    21      12    Si  '  13    ^1  < 

„     22        8    4U-5  9     IJ  ( 

The  obsarvatioD  of  the  white  apot  of  Di 

probably  a  little  late,  sq  that  tha  dark  spot  seems 

to  gain  about  3ia.  a  dav  ou  the  white  spot,   and 

over  16m.  on  the  red  apot.    The  appeuance  of  the 
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always  unchanged,  ._  ..   .__        ,_. 

tion  of  the  bob  dd  tbe  rod.    Tbe  thick  (mabib) 

cushion  (AA)  is  for  the  purpose  o* "~ 

if  the  Bpnng  which 


nSotal 


mgn  (ue  dud:  jj.  r^.  auo  r 
the  whole ;  O  aihibita  a  sii 
view  from  the  Iroat.    The  laddla  D  paaaea  H 
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Jnpitat.    In  ipMatlj  oompuine 

_.     anil  dnwlniti  of  IsSO  and  1881 

A*  N«*J  wilk  Iha  TaliwUv  mtim  obMiatd  br  Ht. 
flhikil  in  O*  yton  lS(lS-72  <publiih«d  nt  tha 
Ite*  te  1W  Ji.TioMMiVuf  Jtt^ulir),  ud  with  ui 
Mialtr  tanntant  dicMl  of  nmilnr  tsmIIi  bj  the 
B^rT.wTWaU  in  tk*  winUnot  lB68<70,and 

^ia  lfl«  Md  JnlT  ISTl),    I  ma  muob  itrnok 


d  with  thoM 

<  Um  ohM   featDm  muit  bs 

, t  ftan  to  gMimllr  toppwad,  oi 

ttaywat  n«M«H  pniodioBllT  in  aearlT  idoitiMl 
■BMt  and  pa«lin«.  Sana  of  the  markmgi  oat- 
taSdj  Miaala  A*  period  of  elerao  yean,  and 
tteaaMM  litUa  nmtoa  to  doabt  that  the  gnat 
■  irt>wp  JTiim  diMOTandbTQladhilloBNoTeoi- 
kalt,lM»,atllh.,  and  atteriraidl  (Jaanairft, 
ism  MM  br  A.  M.  Harar,  wai  i«ftU7  the  pnatnt 
nri  Bo(  in  ita  But  (tafea  of  daralnment. 

Ae  la  tke  aaaow  nddj  itiaak  bianohins  trom 
a*  cnat  nattan  belt,  whleh  I  Int  ootload  on 
Sift.  *.  1381,  that  wai  aaan  b;  lb.  medUU 
>alaa»  Jan.  3S,  1870,  and  Feb.  2,  1ST2.  Ita 
■wHm  N.  oI  tha  /.  wd  of  the  red  ipot  has  le- 
—■■1  ilatinaafy  aJaee  Baptamber  lut.  Mr. 
OMbJU  iMiawlM  the  ikning  am  ol  thii  belt 
>i II ■■mill  K.  of  the  /.  esd  D(  the  ellipia  on 
twm.  S,  ISRaiKl  Oel.  IMSTOj  but  thLi,2hoiigh 

**  Jntt  oBder  the  oenbsl  point  of 
-  —  -a  lunching  the  great  Mathem 

T'hn*  Mibodid  tbaaa  and  other  detaila  ii 


L'x:: 


'■fitarweetottherad  Ipot  for  the  nMpaaranae 
I  ataaeaooa  dofiag  itraak  uen  br  lu.  Biim- 
kBB,  Mr.  QMhiU,  and  othoi  in  laoauy  and 


^1 


r,  ISTi,  and  rapraaoitad  in  the  Stauttr  for 

r,  1872.     Mr.  Blnii'— -^ '  "■'- " 

"3«.  11-11,  1572.     One „ 

faaa  ii  Oa  bett-lito  itreak  that  dewandi  from 
a*  (Mtk,  oevng  the  tnmoatad  and  of  b  (Qled- 
10^  aariw  I  ■  an  here  emplored]  at  ■  iharp  angle 
■^        "  1  down  to  Xo.  «.'' 

Tlii  ilieal.  ikonld  it  icappeu,  a»  it  may 
ceriaklrbaaapeeted  to  do,  either  during  ...  . 
a*  not  'II— ■■■'—  of  Jupiter,  mut  be  looked  for 
tfaawlD^  S.£.  bom  the;',  dark  ipot  of  the 
tarA^  bait  oa  the  immediatg  S.  of  the  red  ipot  to 
tka  iiaal  8-  bait  %  little  in  adnnee  of  the  p.  and 
of  ^«  Tad  ipot  1  trtut  jonr  lead  en  will  en- 
JMiiai  to  note  the  rariieit  mppaaranM  of  this 
cnioH  danliac  itraak,  for  it  1»  llkalj  thei 
"■■^-fl  maddaci  on  Jopitsr  will  open  np 
t^noriaBt  eoaaueralioni- 

iB^  add  antlhia  idea  of  periodical 
hm  bean  |a»»iuMjy  mooted  by  ieraral  obMrren, 
batOM  iwjait  haa  not  baennmdently  Tentjlated, 
OWBK  to  tha  want  of  oontinnooi  and  reliable 
iHTuioaa.     Ur.  VtAib,   whoas  opinion  in  i 
■attan  ^BDot  fail  to  oomiaand  reepact,  in  n 
■   irif    I    Ui  IMBlti    of    1869-71,    meBtioni  1 
(fvipabr  Seiaut  Brri*K,  Jnly,  18T1,  p.  2S3] 
— |—— —  of  lb*  BkrtAea  taken  by  myieU  during 
tka  yaafi  1*U&-7I,  with  the   axqniate  Tisws  o' 
Dnwaa  b  1867   -Mwtkbj  .V»fi<«'  of  iki  R.A.H, 
TeL  XTQI.)  pr— 111  >o  miicb  nmilarity  in  viriooi 

' Id  lead  to  a  eniiou  ioipiaon  that  the 

■hell  of  the  planet,  without  any 
_   ...    .  ■  in  ita  rtlalire  ammgemanti, 

Share  baan  ihiftal  nntliirwd  by  mote  tbu 
tka  braadA  of  the  equatorial  one."  Th( 
fBBi  diilingBiihad  by  Dm*<a  were,  in  fact,  idll 
tofitmA,  bnt  oeianying  m'>r«  fon'herly  poiitioaa. 
iaAm^f'A  tfaa  itstona  whjch  in  18ffi'-72  wer« 
BlawTii  by  WrtJ>  and  UtedhiU  are  diatinctly  ap- 
fnnst  at  tha  pami^'.  time  :  mden].  the  key  dia- 
((■■■  o(  Ibe  ktts  obeerrn',  with  their  numben 
■HauLiid  to  faeiliuie  rrfemoe  '.Jityuter,  Vol 
TnL,f.y..waAY','..  X..  p.  5i,,  are  equally  ap- 
HiMMl  to  th*  fUDct  in  liSlfii  n  in  1K9-;/. 

W.  V.  Desalnc- 
ilUiT  I>»wa,  Brittr.1,  December  IS. 


liriiion.  Tha  de&nitioa  waa  riry  One.  I  have 
not  nen  thii  line  iinoe,  but  on  tevaral  oooationi 
ba*a  notioed  a  line  of  light  roQuiDg  around  the 
mm  nearly  in  the  centre  of  ring  A.  I  should 
like  to  know  whethar  any  of  your  coRBipandeuti 
i- — .  — *:-..j  E*  — ;>!.    L--* —   — '-nmental  means 
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^  t^tnar.  Tuh  aboir  the  ramarkable  ilant- 
Mmaa  ttaa  Tiw^^,  Zlk  tk>!tcb>^  wtre  pnbliibed 
M -JMEa^^'ia  JCtcaAi^ '.A'c.  :t>9>fbrSEptembet 

;t,;iei,>.  v,».  w  f.  d. 

mmoKX-m  nrvrsiov   nr  tkx  outek 

KIMO  or  BAT0XV. 
':"*'-l.;— 1»    r*r«ea'.J!    t/,   tb«   letter   of  yonr 
wkviJi"  <1.>V;1,,  i:  may  be  of 


!-»ietu*t  iiMOotaoUadtaaBaU'k 


Wa  tbni  Bod  that  oonridarableawuraoy  tnay  be 
obtained  by  dmple  tequMMing  with  aa  opera-glau. 
The  aboramagnttodM  wen  determined  on  different 
oighta  by  eaoh  cd  ne,  and  in  different  aeqaancM— 


, .     . .       _  repeated  a  great 

number  of  timei.  It  will  be  seen  that  Ihe  pre- 
domfnatine  algn  ia  a  + .  Tabulating  the  diffarencea 
wfl  obtain  the  following  reanlti ;— Out  of  a  total 
number  of  23  etara  we  ifnd 

Diffi  ranee.         Nombetof  Stan. 


Bo  that  out  of  23  >t«n  the  difference  betwsan  the 
oheerrad  magnitadea  of  21  ia  leas  than  a  onarter  of 
a  miguitode.  T.  B.  Bapf- 


DAKK  SPOTS  ON  JUPITSK. 

[10666.]— Of  Dec.  13,  I  detected  a  large  dark 

spot  on  Jupitsr,  iitaate  on  the  math  (quatorial 

dark  belt.    It  was  very  daik,  at  times  appearing 

almoat  black,  of  a  ilightlj  otoI  form,  and  projec't  ^ 


eb.  13m.  on  Dae.   13.    Following   this  apot  wai 

'  another  mnbh  fainter  one,  which  was  on  the  centn 
at  9h,  le-Sin.     Cloude  presented  fortbei;  obaerra- 

I  tioa  of  thii  spot  till  Dee.  2l*t.  when  it  wni  again 

'  ohaerTid  on  the  centre  at  ISh.  Stm. 

The  spot  appeared  rather  fainter  than  it  did  when 

I  flist  a II nil,  but  it  was  still  very  oonspionoua,  and 
pneeding  iteloaalywasamuch  taintArone.  'The 
posUioD  of  this  spot  with  regard  to  the  white  apol 
was  no*  qaite  different   from  what  it   was  on 

!  Dee.  IS,  the  dark  spot  baring  evidently  gained  on. 

I  the  white  apotithns  showing  a  more  rapirtmotion. 

I  This  spot  was  again  obeerred  on  Dec,  22,  when  i1 
appeared  on  the  centra  at  3h.  16m.,  the  fainter  ipol 
preceding  haring  been  seen  on  the  cantre  ^i 
Sh.  63m.  It  had  evidently  gained  atill  farther  ol 
the  white  apot.      Tha  fallowiag  table  shows  th» 


lonth  equatorial  dark  bolt  has  alwa«  ««*• 
metoindioateamorerapid  motion  &anflM« 
torial  belt,  for  dusky  ilreameia  projeabair  int 
eqnatinialbeltinTaiiably  trail  backinstoOei 
lu«ation.  The  darks  spots  were  alao  obiana 
*"  23  and  2i,  and  seemed  eridintly  niniB| 
rblta  spot;  bnt  the  tnuuita  orar  uw  m 
sieridian  coold  not  be  •bsarrad. 

A.  Stanley  WilUaa 
Brighton,  Deo.  24. 


ri966e.]— TH8BS  impiTjreoiienta  are  dcaigai 
lemedy  two  Terr  serious  deteeta  which  at  pp 
^ayeust  in  all  oidinuy  pandnlnnuhaTing 
etal  bobe  and  wooden  or  else  oompanaaliog 
Fig.  1  ie  the  fmitum  of  an  acuta  lone  :  itil 
lag  en  the  regulating  nnt  ia  so  arranged  thai 
sipansioD  or  contratiion  of  the  bob  alwayi  go 


/^/  C.   I 


equally  at  both  aboiv  and  balow  tbt  ntn  * 
gravity  of  latter  \  and  aa  the  poutiga  ol  ad 
cenfae  datarminea  the  real  tansth  of  tbs  saUft 
it  follows  Out  sbA  length  will  tnerilslily  W 


cushion  (AA]  isfn  the  pnrpoaa  of  eoapMia 
thsrariatinnaof  the  ^nngwhieli  (aniaitli» 
This  type  «t  pendnlun  also  demands  l«sipi> 
mlt«Ial  than  doaa  the  oidinaiy  Usd,  ail  li 
ioveral  othn  ndnw  good  pciata. 

ng.  2iia  stfllfoTthariBpraredM.  Bb* 
eircdar  disc  of  metal,  di^tly  diabad  lawuMl 
aoee  with  Its  uc  of  matioit,uid  iwvMiiiH 


/"/  G.  S . 


tniita  spot.       Dark  apot.      Differmce. 
h.  m.  h.    m.  b.  m. 

Dee.  13      S    li+  9    16  1    » 

„     21      12     M  "  1^;     5*  0  40 

„     22        8     4U-5  9     Ij  0  34-5 

Tho  obasrvation  ot  the  white  spot  of  Dec.  'll  is 

probably  a  little  late,  ao  that  the  dark  spot  aeema 

to  gain  aboat  Sm.  a  day  on  the  white  apot.  and 

orar  16b.  oa  tha  red  spot.    The  appearance  of  the 


by  any  axial  motion  of  itself,  but  it  oSm  tbt 
amalleat  amount  of  rasistaaca  and  frictien  t 
ntarding  and  vaiiBd  -in-dnaty  atmasfhns  th 
which  it  pa  wee  It  aha  oeeapiaa  Isaa  in 
apace  than  any  other  tyne.  The  companaat 
the  aaipending  n>nng  Wng  km  daaa  b] 
diK-neck,  the  cndiiau  ia  not  raqniiedto  be 
thick. 

Fig.  3  reateecnta  tbe  ap^ieatkai  ol  tha  fen 
□linoiplaa  to  tha  oidinary  Tsrtieally  Sat  bob  i 
IS  cooatantlr  nndmad  neoasaair  Vf  **^  "■ 
space.  B  shows  the  slot  tlutongh  tha  rod:  Ci 
the  smallir  slot  Ihmagh  tka  bob;  D,  E,  and  1 
I  lent  a  side-view  ot  thewbok;  Qsohibitiaa 
1  view  from  the  IrooL    lb*  MddlnDpaBN  thi 
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see  if  a  brick  or  olhpr  obttocla  cm  be  ridden  over 
by  one  whei^l  oiily  with  eitia  uunjeDtuiD. 
I  do  not  Bee  tuw  either  "  Simliglit  "  or 
mjaelf  enn  Btutn  the  com  mote  plaiuTy.  With 
regard  to  ■'  170,"  it  ii  ainiply  wiute  of  g|iace 
to  merely  describe  the  octioa  of  differeotiikl 
HBU-,  wliidi  is  certainly  Dot  uow.  lo  Bay  tho  least. 
He,  hoveTar,  coofeesi's  that  tb^ra  is  a  luen  of  povec. 
batitatae  tbatlouDf  poirertobeBmall.  Non,  tbe 
foot  it,  no  iliffercQtini  gear,  iu  any  cue.  tloee  maJcu 
a  double  driving  tricycle,  eicnpliiig  wtieu  tbe  ce- 
uitance  ii  perfectly  eijual,  uid  thia  may  be  almoit 
■tKl«d  u  nsTsr.  If  the  Salro  is  ridden  u  an 
Otto  machine,  ioatuul  of  driviug  e^Ltjh  wb«ol  over 
■UT  obatacle,  thu  wheel  which  has  the  m>»t  work 
to  do,  and  ehouM,  tberetore.  bare  perfect  driiiug 


will   D 


B  tbe  I 


a  an;  better  ctTect  agaii 


t  bit.    It  will  n 
,  obatac' 


aavy 


diiTiug  machine.  The  abore  remark*  apply 
equally  to  all  difltereutial  gear,  whether  in  ibs 
SalTO,  Fboiniz,  Premier,  or  others,  but  not  iu 
auch  machines  as  the  National,  Choylesmoru, 
and  Devon  of  the  old  style.  Ynur  reoden  ciiu 
eamly  lest  this  for  themselves,  eud  the  better  thfii 
teehnjcal  kuonledge,  tbo  easier  they  will  see  the 
diSereueo  and  weakness  of  difli-reDtial  gear,  what- 
ever does  of  macbinery  it  is  in.  As  I  said  before, 
it  haa  long  been  nied  in  workshop  merhaniim. 
B8  Inch. 
P.3.— Of  course,  raomentum  will  carry  the 
Salni  u  well  as  the  Meteor  over  a  lump  or  obstacle 
even  with  the  wheel  which  is  not  driving.  This  ii 
the  causa  of  riders  not  perceiving  it. 

HBDIOAIi  aSPLIBS. 

[  19563.]— Ow  IsDiaEsnos  (ISlCO).— ■'  Spaims ' 
aboDl  the  pit  of  the  stomach  and  chest,  aacom. 
ponied  by  indigestion,  are  latg'-ly  due  to  careleu. 
ness  in  feeding.  It  querist  be,/l^i,  ebe  should  read 
what  I  have  already  taid  on  that  subject,  and 
■tarve  downta  ber  weiRhtand  to  her  size  round 
ths  waist  when  about  30  years  of  age.  It  she  havt 
defaetlTe  teeth,  no  one  else  can  chew  hei  food  foi 
her.  For  this  tbe  remedy  is,  1st,  Take  no  food 
that  needa  chewing.  Avoid  Hesh  food,  and  live  on 
brsadsIuSs  and  milk-(oods  witb  Mjft  vegetables. 
U  aha  be  a  goad  cook,  she  will  in  this  way  avoid 


i>*an,  or  a  slice  o(  well-boiled  tat  pork,  cold, 

mly  fleih  food  which  she  will  be  likely  to  digest 
On  diet  of  this  kind,  it  stao  have  ssusb  m  simpli 
oooking,  a  poor  widow  can  feed  herself  perfectly  at 
small  cost,  and  will  niok^  tbe  beat  cf  her  digestive 
organi,  2nd.  If  her  mouth  conlaiu  rotten  stumps, 
theaaahould  be  cleaned  out  and,  two  months  after- 
Wards  when  the  gums  have  got  hsrd  and  solid,  a 
inoald  afaould  be  taken,  aod  tb«  mouth  Hlb^d  up  with 
■npplameQtuy  teeth.  Supplementary  teeth  are  as 
oaeful  to  ^ople  who  have  lost  tht'irtauth  OS  supple- 
mentary hmbs  are  to  p'wpie  whu  have  undergone 
ampntatiDn.  They  need  not  cost  very  much, 
and    by   economiiing    food    aud     increasing   the 

Ktient  B  working  power  tbeit  cuat  is  wotl  laid  out. 
r  relief  in  attack  of  spasms  tbe  be^t  remedy  is  a 
hall-pint  ot  hot  ginger  tos,  drunk  like  a  draught 
of  quite  hot  tea.  If  tbr-re  be  alsu  heortbam.  add  as 
mneli  carbonate  ol  wmI^  ss  will  lie  U|iun  a  siipsaoo 
— or  a  teaapoonful  ot  heavy  calcined  magnesia. 
Shonld  thii  not  relieve,  a  teaipoontul  ot  sal-volatile 
in  a  winegluiful  ot  tepid  water  may  be  taken: 
bat  the  dmple  ginger  tea  is  the  beal.  It  acts  by 
diluting  crude  irritating  mattera  in  the  stomach, 
and  by  expelling  the  gse  which  Is  producnl  iu 
theatomaah  by  the  fermenting  of  indifnatible  food. 
Taa  and  eoffue  are  bod  for  such  pationts.  N'ow  aud 
then  such  attacks  are  so  severe,  and  the  coutents 
ol  tha  stomach  aio  in  such  a  condition,  that  the 
atomaoh  should  bo  emptied  at  once.  A  simple  way 
of  doing  thia  is  to  add  a  dessert -ipoonfol  ot 
mnstaid  to  a  halt-pint  or  acre  of  hot  water, 
awallow  it  promptly,  and  in  a  tow  minutes,  when 
feslingiick.taput  Ibe  linger  down  to  tbe  back  ot  Che 
throat  and  gently  licklu  it.  This  will  clear  out  the 
atomach  forthwith,  and  a  second  pintof  hot  water, 
followed  by  aaccood  tickling  will  rinse  the  stomach 
out.  and  leave  the  patient  in  connfort.  In  case  of 
accidental  po  lion  in  g  also,  this  is  a  uief  ul  audreidy 
wu  ot  emptying  Iha  stomach. 

CHBST-PU.V  (45.ilBJ.— ''Pcor  Sufferer"  caonnt 
be  helped  by  my  pcei"cribing  for  him  behind  the 
back  of  his  doctor.  It  bis  club-doctor  does  uot 
attend  to  him  properly,  ths  remedy  is  to  compUiu 
to  the  club -committee,  and  wake  the  doctor  np. 
It  he  is  uot  a  bkiltul  and  direful  nisu.  get  a,  better 
doctor  elected,  after  proper  discu-nionol  grievances 
at  a  club  meeting.    The  sj-stviH  of  olub  doctors  is 

men  against  doctors'  bills  in  I'ine  ^)f  SK'knesa.  One 
reaaOQ  why  there  is  otieu  ditsatistactiiin  is  that  too 
small  a  payment  is  made  to  securea  good  man  and  to 
make  it  wurth  his  while  to  do  the  work  thorougbly 
to  tbe  members  wbeu   seriously  ill.      Whitwoith 

tools  cannot  be  bought  at  «c  ~  " " '-  " 

Hexbt  •  DiSEAbs    [4.)lili;i). 
the  leault  of  many  causes  ul 


The  other  questions  refer  to  mere  textbook 
matters,  which  wuuld  involve  my  writing  along 
realise  on  heart -disease,  and  for  which  querist 
lust  refvr  to  a  mrdical  textbook. 
CoNTaitTED  Fi.scEB  (45e09).— The  remedy  is 
"    '  "      Hugoc  wrenched  ilraight,  whan 


the  patient  is  am 
or  break  down  the  adbe 
full  extension  of  the  &a^e 
divided  by  the  subcuLanei 


b  prevent  the 


_,  brought 

■traight.  Id  mild  or  rec'ixt  cases,  gradual  exten- 
sion by  some  elastic  band  or  ipiiug  acting  upon  a 
splint,  to  which  the  fingti  is  fixed  every  night  at 
bedtime,  may  usefully  be  iieisevered  in,  and  will 
euro  tho  contraction  without  an  operation.  Trying 
a  contrivoUGA  ot  thii  kind,  and  wearing  it  always 
during  tbe  night,  can  do  no  harm  in  any  case. 


m  young  m 


nhodr 


will  not  cure  a  mao  <ii  bad  habits,  aud  who,  con- 
sequently, have  been  robbed  by  advertising  medical 
ij^uacks.  I  cannot  undertake  personal  correspond- 
ence with  writers  wtiam  I  have  no  uifaus  ot  know- 
ing to  Im  proper  objects  lor  giatuitous  advice.  Nor 
can  spooa  in  tha  ExoudU  MhcuaniC  be  afforduil 
tor  mere  ptraonol  advice,  whiah  is  uotol  (general 
interest  tu  other  suiTorers.  Such  writers  muit 
refer  to  what  I  h>ive  {neviausly  written  on  this 
point.  But  I  will  find  time  to  say  lo  young  nen 
"'--   which    can   suitably    appear   in   the 


E^CQLUB  Hxoiusic, 

J 
Gratton-stieet,  Bond- si 


..  Edmunds,  U.D. 


ON    TBB    XBSTma   OF   OBBASOTB   OB 
DBAD    DI1.S  USED  FOR  "PIOXIiIHa 

OB  PBBSBavrNa  timbsb. 

[135tl4.]— Thu    oils  used,  tor    Iha    purpose    i 

Sickliug  DC  pieaen-Iug  timber  are  obtiiiued  iu  tb 
UUlIatiOn  ot  coal-tar.  That  porlicin  of  the  distil 
late  which  hsi  aipeciHc  gravity  taui;ing  from  I  000 
to  I  0^0  is  collected  in  separate  receivers,  and  otter 
a  ponioD  of  it  has  been  treated  tor  caibutic  aoid,  the 
remaining  oil  is  considered  as  creosote  or  dead  oil. 
But  commercial  creasote  oil  does  uut  coiutBt  of  this 
portion  ot  the  distillate  alone  ;  all  the  oils  obtained 
m  the  distillation  ot  coal-tar,  after  they  have  been 
exhausted  of  their  commercial  products,  U  not 
otherwise  saleable,  are  mixed  with  the  creaiote  oil. 
Creosote  oil  is  used  in  imineusn  quantities  by  the 
roilway  componies  tor  pickling  railway  "oleepero." 
S:ime  ideo  of  the  i-iteot  to  which  this  oil  ii  aud 
may  be  gathered  from  the  tact  that  the  probable 
annual  produce  of  creosote  oil,  in  Great  Britain, 
exceeds  W  millions  of  gallons,  and  the  great  bulk 
of  this  is  used  by  the  rail  way  conpouies  and  a  few 
large  timber  establishments.  Contracts  for  the 
supply  of  the  ods  aro  let  by  the  railway  companies 
and  secured  by  tor-distlllers  tor  periods  of  from  six 
to  twelve  mouths,  certain  couditiuns  as  to  the 
quality  of  tbe  oils  supplied  being  speciQed  In  the 
controot.  The  following  conditions,  drawii  ap,  or 
laid  down,  by  Di.  Lstheby  soma  20  years  ago, 
being  the  most  generoL 

"It  should  hoveadensity  between  I 'O45andl'05o. 
It  should  not  depnsit  any  crystalline  matter  at  a 
lemperatureolJO  Fahi,,itsboutdyieId  uot  less  than 
five  per  cent,  ot  crude  carbolic  acid  to  a  solution  of 
KHO,  caustic  potash,  ot  ths  density  1-070  (11 
Twaddell),  and  it  should  furnish  00  per  cent,  ot 
liquid  oil  when  distilled  to  ths  temperature  ot  600' 
Ftthr." 

Tha  condition  to  which  I  wish  especially  to  draw 
attention  is  that  relating  to  the  yield  of  carbolic 
acid.  Many  aaalvBts,  who  have  had  disputed 
simples  ol  oils  submitted  to  them,  have  stated  in 
their  reports  that  tbe  oil  contained  so  many  per 
cants,  ot  tor  acids,  ot  which  so  many  per  cents, 
consisted  of  crude  carbolic  acid.  Kow,  ainca 
ihcre  is  no  known  luetbod  ot  estimating  or  sepa- 
rating crude  corbolio  acid  from  other  tar  acids, 
when  deoling  with  such  small  quautities  as  ere  ob- 
tained in  the  testing  ol  cie.iBote  oils,  it  would  be  in- 
structive, and,  no  doubt,  interesting,  it  some  one 
ot  these  analysts  would  kiuiliy  state  the  method 
adopted  in  detecminiug  tbe  iguontity  ot  carbolic 
acid  priacnt  in  tha  crude  tor  acids.     Again,  the 

acid,  since  crude  carbolic  acid  is  not  a  defiuilacom. 
pound,  but  contains  varying  jierceotages  ot  water, 
oarbolic,  and  cresylic  acids,  anil  other  higher 
homolO{(Ui:S  ?  The  condition,  also,  that  it  shall 
yield  uot  less  tbau  fi  per  cent,  of  crude 
carbolic  acid  "to  a  solution  of  caustic  potash  ot 
1070  "  Is  very  indefinite,  tor  it  is  wall  known  that 
varying  volumes  ot  alkali  will  extract  varying 
quautities  ot  tor  acids  ;  and  uot  only  ia  this  so,  but 
th';  yield  ol  adds  depeuds  also  on  tbe  length  of 
lime  during  which  the  solution  is  agitated.  Dis- 
crepancies may  also  arise  from  the  tact  that  the 
solutions  ot  alkali  aud  oil  hove  dentities  (especially 
after  agitation)  so  nearly  alike  tbut  it  is  impossible 
b>  gat  a  toir  result,  owinR  to  the  imperfect  sepora- 
tiou  ot  the  alkali  from  tbe  oil.  This  may,  how- 
ever, ha  obviated  by  the  addition  of  petioloum  Or 
coal-Iai  naphtha  after  agitation. 


It  is  usual,  I  believe,  with  many  analysts  to 
state  the  quantity  ot  crude  tor  acids  present  as  that 
ihown  by  the  increase  in  volume  of  tbe  potash 
lolution  ;  but  this  ii  not  so,  since  the  water  alwayo 

igitation,  be  taken  up  by  tbe  caustic  potash,  and 
■ould  increose  tbe  volume,  thus  reading  as  tar 
udda.  Some  really  remarkable  results  have  been 
:hus  obtained  by  analysts,  it  being  a  usual 
Qccurrence  for  Ihem  to  report  that  tha  oils  contain 
i  per  tent.,  1- per  cent.,  and  2S  per  cent,  ot  trudo 
arboLc  acid.  Una  eminent  analyst  some  years  ago 
rnportod  o  sample  of  od  as  ocntoiuing  Ii  per  cent, 
of  oarbolic  acid.  Tbe  remarkable  uaturo  ot  theae> 
e  that  tha 
ngolloii, 


hiKh  price  ol 

tor -distiller  io  so  bluid  to  his  own  Inteftat  a 
leave  a  £5  note  in  every  1 ,000  gallons  of  oil  he  send* 
from  the  worki,  which,  figuratively  speaking,  ho 
would  be  doing  if  ha  Idt  10  per  cent,  earbolio  acid 
in  the  crea»te  oU. 

Again,  iu  regard  to  the  quantity  of  naphthaliov 
deponited  on  coaling  tolO"?.,  there  is  no  atipulatad 
time  during  which  this  exposure  to  cold  shall  con- 
tinue.    Heuce  another  reason  for  discrepauciea. 

It  has  never  yet,  I  believe,  betn  practically 
demonstrated  that  Uie  presence  of  carbolic  aeid  i» 
essential  for  pickling  purposes.  Tbe  preaervativo 
property  ot  creasote  oil  is  probably  solely  due  to 
lbs  fact  that  (he  wood  saturated  witb  oil  is  mem 
impervious  tO  water,  and  in  consequeuoe  ot  th« 
porei  on  the  outer  surtoee  tKing  filled  with  oil,  i> 


ospber: 


luences.    Ia 


tbe  railway  companies  to  institute  a  series  ot  ex- 
periments OU  the  creasotiog  or  pickling  of  timber 
with  oils  of  varyiag  spidcific  gravities.  If  thv 
timber  was  first  pi^jKled  witb  ordinary  oieasot* 
oil,  half  the  usual  quantity,  and  afterwards  with  a 

good  rcsulls  would,  I  believe,  be  obtoiued,  thougb 
the  woodwould  not  absorb  so  large  a  percentago 


This 


r  bytl 


pores  of  the  wood,  and  would  thus,  as 
I.    hermetically   seal  them,  preventing  the 
ibe  iuterior  from  reacbiuff  tliu  autfoce  and 
evaporoting.      Perhaps  Mr.  A.  U.  AUrn,  who  so 
faithfully  sticks  lo  "ours,"    would  kindly  criti- 
.-__  ....■ =__.:__  ChemlBHona. 


having  used  special  machinery  ond  appliances  for 
that  purpose.  He  alio  thinks  the  film  be  now  has 
deposited  better  than  the  lost  one  (or  rather  tho 
tilm  that  was  dcpoaited  on  it  when  first  made). 
Uoubtleaa  the  paper  on  "Silvering  Large  Mir- 
rors" was  very  instructive;  but  uu fortunately  S 
(and  I  daresay  many  other  amateurs)  have  not 
access  to  the  papers  ut  thoR.  AS;  so  I  gladly  aiail 
myself  of  tbe  opportunity  alfarded  me  in  "aura" 
ot  drawing  attention  to  the  query  that  heads  thia 
letter. 

I  expect  tha  almost  unanimous  reply  will  be, 
"Why,  joct  duwmcardu  to  be  sure";  aud  I  can 
always  get  a  film  with  the  mirror  iu  this  positii>n. 
Tho  KiiUn  ot  tbe  glass  silveriug.vebfiol  also  take  ». 
gosd  deposit,  but  the  bottom  is  covered  by  amuddj' 
sediment.  Is  this  aediment  a  nmifiiy  attsudant 
on  a  good  ulvering  pioccss  ? 

Now,  I  should  very  miich  like  to  be  able  to  silver 
a  torga  sorfaca  ol  gloasyiiii'  ajiiriiri/a  perfectly,  and 
although  a  'ilia,  mirror  is  o  large  suiface  to  deal 
with,  yet  at  our  large  ghisahonsea  aurlacea  of 
twice  or  thriae  that  size  are  constantly  being  done. 
I  mean  tbe  plate-glass  mirrors  that  adorn  tho 
homes  of  those  who  con  aHoid  to  pay  for  them. 


iau  aHoid  to  pay  for 

__j    „ ...Tespoudenla    make  r 

enough  to  enable  them  to  give  direction]  how  to 
doit" 

I  should  likewise  feel  much  obliged  to  anyone 
who  heard  the  paper  rend  (or  even  the  gentlemao 
who  read  it,  it  the  request  can  be  made  without; 
giving  olfence),  it  they  will  kiudly  tell  me  it  any 
mention  was  made  ol  those  larg"  surfaces  silvorea 
at  our  glasshouses  ylii'i  irjiavrd- .'  as    I    think  it 

other  position  (ol  curse  I  am  not  retecriog  to  ths 
old  mercury  process  with  tinfoil). 

I    bave    repeatedly  eiperimsuted  on  pieces  of 
plate-gLus    Slivered    at  Hall  aud  Co.'s,  Bristol; 
theirs  seems  to  be  coated  with  ilieHoE.-^»awto.^as6s^ 
and  a  «>».<l  tilte.O'*™.  taavcQitinR  -^-a*.  »»Jei-      ^ 


ztmuea  bcbohahio  and  wobld  ov  soiainii  t  no.  vib. 


pratliia,  tben  ■  little 
Bhallsc  Tunlth.  Ths  film  Ban  than  ba  potiahed 
with  Tonga.  Their  pnMwx  will  eTidsntljr  Dtar  rarf 
itmA  treatmaiit. 

Ifws  eonld  gat  m.  nios  pracen  tor  eilTertDf( 
fiit  Hpictir^f,  withoDt  any  aMimeot,  we  used  not 
raauijriahbyniapcndlDf  oormliron.  or  wutin; 
OUT  ■oluttona.  A.  N.  B. 

A  TRANSIT  WITH  A   PKI81U.TIC 

OBJBOT-OLABS 
[19566.]— It  »ppaan  from  jaar  tapnrt  of  the 
loaatiDg  of  the  B.  A.  8.  that  Mr.  Stone  has  devised 
a  piiuiatic  objsBt^glan  for  un  in  ths  tcBoiit 
tahaeopa.  I  think  anoh  «  laM  wonld  be  ver^ 
diffienlt  to  ootiatraet,  chieflj  on  aeoonnt  of  the 
eia  of  Bteaaraqaliedfar  a  modaratalT  larn 
ire.     fir.  BiuhMr  fe" •^-'  "-* 


onlf  a  mirror  ia  uaea  with  an  oidiiiaiTa,g.,iiirtead 
of  a  priim.*  Taking  into  aeoonnt  the  hiM  of  light 
eanaed  by  absorption  In  tnvening  glan  of  treat 
thiokneaa,  the  mirror-plan  aeama  moit  likMj  to 
yield  the  beat  reanlt.  And  In  thia  o«m,  would  It 
not  anawer  eqaklif  well  to  place  the  aiirror  outride 
the  telenope,  thjat  fa  in  front  ot  the  oblaot-glaaa, 
atftn«iM(la«[46°  with  the  tolesoopa-ftzia,  iutesd 
of  dividtog  the  Inatrnment  and  placing  tba  mirror 
in  tba  oonrarging  eone  ot  raya  ?  A  diagonal 
amagement  for  the  traotlt-telfMope  aoema  roncdi 
laorn  aoDTeBieat  than  tba  ordinatj  form,  bnt  can 
it  be  u  readily  adjnited  with  accnruy  F 

In  eooneotion  with  tbi*  anbjeot,  I  ahoald  like  to 
aik  ••  F.B.A.S."  whether  he  think*  it  likely  that 
elentrioity  and  pkotogcaphj  can  erer  ba  ntiliaed  in 
aatonumcilly  reoordug  the  traneita  of  atan  f 

OrdMla  Vtt*L 

TBI.ESCOFB  STAirJ). 
(lOUT.l — Hxvaa  had  thia  atand  oonatmoted, 
),  nnd  par- 


■  ut-aorew,  may  alio  be  > 

The  tube  U  all   etnm-l 

threada  ot  mew*  were  cut 

tar  aa  poailble,  ererythiuic 

Lndflttiag  and  aquaiiuK 

J  ahawn,  the  aland  ia 

proTiaion  ia  made  tor  ifae 

wonn-wheela  Mimtii  thu  1 

lar  and  daelination  aiee  i 

the  whole  ot  the  iron  wnrk 

lent  iron  pillar  at  a  flu 
ooUui  the  two  az«B  can 
from  the  outer  tubea  lor 
luT  removal. 


tiaolart  auSdent  for  any  ona  to  make  a  at: 

DEKiBipnos  OF  Tai,BScoFB  Stind. 
The  lower  portion  conatata  of  a  strong  wooden 
frame  et  the  dimensioDB  given,  and  forming  a 
tdpod,  of  whioh  the  itontei  lag  oarrie*  the  polar 
aait.  The  frame  ia  mortiied  together,  and  addi- 
tionally  aecorad  by  coaoh-screwa.  The  polar  axit 
conaista  of  a  wrougbt-iron  tube  2ui.  (fall)  in  ex. 
temal  diatneteri  tnnied  tbroughoat.  Tbia  rotatei 
in  braaua,  which  are  fixed  in  tbe  top  and  bottom 
enda  of  the  outer  iron  cube,  oia.  riteroal  diameter, 
that  i*  Been  in  the  iketch.  The  npperend  of  this 
ontar  tube  alao  hoa  a  turned  Sauge  fixed  '-  " 
whila  the  polar  exii  ilBelt  hait  a  similar  (but  ■ 
what  amaller)  flani^B,  theie  two  flangea  1 
tamed,  and  ground  together.  Tbe  lower  ei 
the  polar  axis  has  a  movable  ring  aeeuTod  by  a  aet 
screw,  which,  howeveT.  canoo:  be  seen  in  "-- 
■ketch,  ai  it  ia  hidden  by  the  cap  which  si 
over  tbe  lower  end  ot  tha  outer  tube,  and  which 
aervee  to  protect  (he  lotrer  brapa  bearing  from  ' 

Above  tbe  Bange  ot  the  polar  iiis  ie  the  screwad 
"  T  '■  pieae,  wbioh  oirrie*  an  outer  tube  like  th*t 
ot  the  polar  aiia,  within  which  at  tbe  two  enda  ar 
the  branes  ia  which  the  dectinaUoa  aiii  tutni 
This,  which  ia  alao  a  hollow  tube,  ia  2in.  (bait 
outaido.  and  is  auflioieutly  Ion);  to  cany  the  balanc 
weight  in  the  usual  mnDDer,  being  alao  cat  with 
long  Bciew  to  allow  of  the  weight  being  properly 
iidjiuteil.     Tbo  o^ar  end  of  tlie  outer  Inbr    -  ' 


?he  ring  or  eoUar,  wilJi 

jlie  {not  gaa),  and  all 
rilheUtha;  in  tact,  u 
in  the  way  of  troeing 
was  lathework. 
tierely  paiallaatia;  but 
unnition  ot  drclea  and 
<u){ea  belonging  to  the 

itjiag  complete  in  itself, 
r  time  fixed  on  a  per- 

H  Fittliely  withdrawn 


TBLBSCOPB  MATTEBS. 

[ISuBS.]—!)!  anawer  to  "  Oiderio  Vital "  (19113] 
I  would  JQBt  nay  that  the  aame  general  prmcfplea 
that  govern  the  grinding  and  working  ot  apeonla 
are  ^iplioable  to  the  object-glasB,  and  I  hops  what 
I  have  to  impart  will  help  any  who  desire  to  make 
an  object-glau,  to  do  so  with  a  machine.  I  may, 
perbapa,  alter  I  have  aaid  all  I  bare  to  say  on 
apaoula,  and  have  finished  my  eipeiimants  on 
them,  take  up  the  production  o(  object-glaaaea  by 
the  same  raeana,  alihongh  I  must  aay  that  the  free- 
dom from  cbromaCia  aberration  of  the  reflector 
has  DOW  for  many  years  decided  me  in  it*  favoor  ; 
bnt  this  ia  no  reason  why  thoie  who  prefer  the 
refractor,  should  not  have  nil  the  help  we  can  give 
them.  "  Orderio  Vital"  baa  gone  mncb  into  tbe 
mathematica  ol  the  object-glaaa,  but  is  he  aware 
that  the  practical  optioiaii  can  make  a  good  object- 
glasa  without  all  tkia  mathematica,  by  hia  akill 
alone  In  altering  the  fignre  of  tbe  aurfacs  so  aa  to 
correct  the  spherical  abeiratlon.  1  was  in  oom- 
mtmioation  about  bIzIno  yean  age 
— -itest  living  aothorities  on  the 

}bject-glasi.  And  he  wrote  to  ma,  telling  me 
mat  a  certain  London  aptidan,  one  of  the  greatett, 
it  not  the  gnateit,  object- glua  makai  in 
town,  had  around  and  poliahed  an  8iu.  objact-glaas 
to  oarvea  <n  bia  own  daviaing,  which  cnrves  bad 
th«y  beenapberlcal  wonidnot  beDanect;bDt  "tbe 
flnalreanlt  waa  certalal  v  an  ezcellent  object-glaaa — 
ilenjht  loharebtiii  aSadDnt."  The  italics  ale  my 
GorTcspondent'a.  He  says  the  great  thing  ia  to  pro- 
duce a  trae  apberical  surface  with  oertaiaty.  Now 
tbia  I  can  do,  and  hope  to  tell  uthen  how  to  do  it, 
•0  oa  to  anawer  to  t«alingB.  Now  tbe  optidan  alien 
biisortaosin  a  practical  way,  so  aato  doawmywith 
tbe  spherical  atwrration,  withoot  thinking  ol 
a  spbnical  anrfaoe ;  in  taot,  he  kuowB  bow  to  altw 
hi*  working  so  aa  to  throw  the  antiid*  ot  iaaida 
rna  toager  or  ihoitar.  Now  all  this  knowledge 
take*  a  leagthcoad  experience  to  get,  and  the  imall 
demand  for  object-glaaasa  ol  any  large  «tM  will 
alwnyi  tend  to  keep  this  knowledge  in  UkBliandi  of 
a  law,  and  BO  kaep  np  tba  price  ot  objact-glaaaeB. 
My  oomqiondent  eaid,  that  he  did  not  oMp^ir 
getting  an  Hia.  diameter,  and  lOOin.  focus  for  £20. 


-  to  pramit  It  falling  oat  if  tumad  beyond  A*  ps- 
,    pendicular, — or.  in  other  worda,  in  what  wajwatil 

-  anpporled  round  its  edge  and  on  its  face  f 
I        I  shall  ba  glad  of  "  J.  C.  L.'s  "  offered  kindaM. 

H.  A-Waaaell. 
Addenbrook  Villa,  Stourbridge. 

THB  BBBLINBB  VIOX.IH. 

ri9&69.;— I  SBB  that  the  inventor  ba*  pattntad 
thia  In  aU  the  chief  European  citiea  and  ainia 
Ameiioa.  ao  that  hs  evidently  baa  tallb  in  it  I 
shonld  (ear  to  adapt  hia  invention  to  a  violintf 
ordtnaiT  make — aa  the  presaure  ot  bridge  on  bady. 
of  flddle,  added  to  tbe  weight  of  the  body,  miiit- 
portedatthe  tail-piice  eiul,  muat  aoonec  <w  late 
break  the  belly  or  back  away  trora  the  mid  hlo^ 
whidi  would  have  to  bear  tbe  whole  pteaanra  ol  a 
levense  ot  about  Sin.  At  any  rale,  the  bdly  asd 
back  should  be  strongly  prgged  into  the  block,  Bid 
tba  block  pegged  or  screired  into  the  neck.  Tbtaa. 
tore,  I  aar,  bOTvare  of  iDJnring  a  good  flddle  fei  i 
donbtfnl  Improvement.  O.  F.  I. 

[1B5T0.J— Gup.  36.5  '■  Glowworm"  tdateaka* 
he  renovated  a  doll  Dutch  fiddle  on  the  priDcirla 
of  the  Berliner  patent ;  bot  I  notioe  that  be  Bttri' 
bates  the  change  more  to  tbesabatitntion  of  apw- 
tree  bridge,  and  rejection  of  the  old  maple  bnta, 
Thia  might  be  added  to  the  patent,  and  alio  lit 
glneinff  the  bridge  to  the  bt-lly,  whereby  the  E 
atringls  improved.  But  while  congiatolatisg  m 
friend,  I  think  thne  two  improvementa  ara  dis- 
similar to  the  principles  ot  the  Berliner  violin,  tbt 
ia,  that  one  bridge  should  be  aa  good  as  an^lu^ 
and  that  glueing  tbe  bridge  in  tantamonnt  to  io> 
creasing  the  presinre  which  it  ia  sought  to  lemon. 
The  idea  ot  lightness  ot  contact  is  better  realiatd  is 
the  trumpet  marine,  a  stringed  inatrument  invaitsl 


SeobJ 


getting  an  81u 
Now  thishaa 


Now 

by  band :  it  wonl< 

snrfao^  allowing  another  £(  (or  glass 

things.  Now  Ihii  conid  be  don*  by 

anTonevrho  had  anflicient  order*  .. .. 

net  all  tha  naeetaaiy  appliaocM  &a.,  and  to  davota 
bimaeU  to  tbi*  apMdal  work;  but  where  are  the 
orders  to  come  bom  f  and  as  to  amateort  tnakiag 
their  own,  IamahBid,afterall,  tbeywonldbabnt 
poottUngt.  What  we  want  is  not  amatenrs  making 
their  own,  bat  a  certain  and  easy  mode  of  prodn- 
dng  the  ii^Mriflat  aoilaM  pnbUdymada  known. 
Then  optidans  wHl  compete  in  ua  nse  ot  this 
method,  and  prodnoean  objact-gtat*  as  cheap  as 
tbe  demand  will  allow  them  to  get  a  fair  proflt 
from.  Thia  will>lwaya  be  cheaper  than  what  an 
amateur  can  make  an  object-glaas  for  ot  eqaal 
perfecuon  to  the  pToreaaional  opliclsna;  thus  all 
will  get  the  Itenefit.  An  amateur  like  layBelf  may 
and  out  the  way,  but  tbn  trade  mtut  anpply  the 
publloif  allare  tobebenefl'eil.  I  would  nut  mind 
working  an  object- gliL! a,  ssiy  Gin.  diameter,  to 
curves  given  by  ''Orderic  Vital"  foraphericslsur- 
facea,  and  Ut  all  the  woild  know  how  I  did  It,  and 
bow  long  it  took,  kc,  and  then  we  ahoald  see  it  a 
cheaper  objeot-iilus  could  be  produosd,  when 
perhaps  some  opiiciau  would  take  il  up.  I  decidedly 
do  not  intend  goin;;  into  the  trade  for  profit.  I 
leave  that  Geld  to  other*,  who  need  it  more  than  I 
do;  but  I  wocldmoat  williugly  givemy  aervioeafor 
the  good  ot  all.  'I  am  juat  now  occupied  with  the 
apaculum,  but  "  0.  V.''  may  let  me  know  whathe 
think*  abont  my  ■ugg'itiou,  and  perhaps  "Frii- 
matlqne"  would  give  the  way  the  trade  wotka 
obfaot-glsaies. 

1  would  join  Mr.  Ctlver  io  eakiog  Mr.  Brashear 
to  describe  in  detail  Stcinbpil's  sad  Dr.  Hasting'a 
mode  ot  working  planrs.  I  think  Ur.  Calver  for 
his  intormatiou  about  the  auppnrling  of  the  3TIu, 
ipeculum,  acd  would  atk  hia  indulgence  In  flaking 


In  the  16th  oentnry  by  an  Italian  artiat  KadsD, 
whioh  has  one  atring  over  a  corner  of  ths  bridn 
and  another  through  its  lower  oantie,  wbia 
raises  tbe  oS  foot  of  the  bridge  about  lOOH 
part  ol  an  Inoh  ofF  the  soimdtioard,  so  Vut 
in  a  state  ot  vibration  tba  said  loose  iq 
tape  and  rattles,  causing  a  loud  tone,  but  al>vi 
hanh  and  discordant  when  the  atring  is  Aagenii 
but  when  tonohed  onthelmrmonic  poeltiona  aoaat 
(whan  bowed]  like  a  trumpet  or  coaeb-bam ;  M^ 
bormosie*  are  produced  with  anything  liked^ 
nea*,  and  we  all  know  tbe  broien  aoimd  el  ti 
trumpet  Well,  I  conceive  that  the  BeriinovUs 
i*  to  remedy  the  hoaraenees  and  yet  retain  it 
power  1  but  tbia  cannot  ba  done  without  pna^ 
— vix.,  the  bridge,  string,  and  aoondboard  mat  h 
ascompoot  as  oulty  itsel/.  I'll  say  no  man,  bitl 
is  so-  If  tbe  ancient  Haiiuo  had  bowed  bia  atnl 
on  tba  aids  inatead  of  tha  top,  and  mode  baa  soa^ 
boaid  wider,  he  would  have  had  a  olaaiiiota,M 
plenty  ot  power  too ;  bat  still,  it  waa  a  grsatdlr 
oovary  to  those  who  were  not  blindod  by  piqirii^ 
tor  it  deetroya  the  idea  o(  the  formgljon  of  vattf 
■egment*  on  a  vibimting  atring,  and  alao  tba  it* 
that  ■  atring  vibrates  from  end  to  end,  instead  <i 
from  (ids  to  ude — in  its  middle. 

Now,  tbe  only  way  in  which  theee  boUj 
ment*  can  exist  ia  whan  an  harmonic  i 
and  it  ia  certain  even  than  that  they 
regolai,  because  harmonica  are  formed  atXj  ■ 
certain  unequal  porta  ot  the  string— via.,  |,  |.L 
1-S,  1-6,  &c.  The  proper  underatanding  of  M 
vibiation  of  all  the  porta  of  a  violin,  and 
adaptation  of  the  whole  to  tbe  one  anivnaal  ftn 
ia  neooBsary  before  a  good  inatmmeDt  oau  boMfc  ' 
I  have  a  great  wish.  I  want  to  aimplify  tbe  nda 
BOtbattbeExauss  Mecoahio  shall  have  the  W 
and  cheapest  viohn  poeiible.  Tiddtar. 

SOUTH   AUBTBAIiIAN    BAII.WAT 
MATTBBS. 

[19571.]— Wrm  reference  to  the  namb«  * 
engines  and  carriages  fitted  with  the  WiialliiakiiMt 
antomatic  ur-brake.  Dec.  31.  ISBO,  letterlMk 
page  Ho,  Vol.  XXIII,  I  donotknow  wboeocka* 
0.  E.  Stretton  oblsica  his  information  ;  bat,a*aB 
well  posted  in  South  Auatralion  railw&y  mMtatil 

-v;-^  .-    .1,^  [jng   jQ    ^    letter,    aa  ahm 

giving   South  Aoatrolian  Oovenn^ 

igines  23,  carriages  13,  as  fitted  wttk  Aa 

WestlnRhousa  automatic  lirake. 

Ikt— -"    " 
and  0 


iinmbered,  | 


I  know  all  the  enginee  oi 


lelin 


i(ahMlW. 


Weatii 

ot  yoi 

Greenock  swjtion  ot  C.K. 
There  ia  no  sacb  thing 

this  colony  on  Oovemm 

edge  ol  (ace   in  MB  i»  used  only  on  • 


air-brake,  that  ■ 
many  years  ago. 


Dbo.  80,  laai. 


ENQUSH  MIBUUASIO  AUD  "WORLD  OT  BOCBSCSM :  No.  tJB, 


40S 


tbe  JoniDsy  batmen  Adelaide  and  Fart  *i^»l«-'i<« 
la  peHormed  in  twent;  minutea,  belog  &  diatanoa 
of  7i  miln,  with  firs  atopa.  Drinra  snatrictlr 
(oibidden  to  telj  on  thia  hnko  at  elthec  Mnnlnua, 
bot  miut  come  into  the  docka  aang  luDd-brakea 
onlj'  Tliere  ia  onlj  about  12  mUat  of  priT»to 
nifira;  in  the  colcny  (G-lenal);  and  Holdfaat-bav 
Companies).  Of  theae  I  can't  apeak  ;  bat  I  don't 
think  the  J  have  the  automatic  in  naa,  u  I  never, 
heard  it  mentlooed  aa  on  their  itoak. 

I  can  well  appreciate  "  C.  E.  S.'a"  aa 
endeaToim  to  have  the  aotomatio  slr-hiaks 
adopted,  harinr  bad,  at  different  time*,  to  work 
dajljr  with  Claike  and  Wehb'a  chain,  WMtinghoniB 
aii-pNMuie,  and  Waatingboaw  and  Steal  Mclnnea 
automatic  air-bnkaa,  and  know  welt,  by  eiperi- 
enee,  the  inpeiiorlty  ot  the  'Weitinghanae  aato- 
matio  idr- brake. 

It  la  a  lad  thing  Indeed  that  private  intereat  01 
jiqm  ahonld  lo  Inic  have  kept  the  brake  qoeatioi. 
nuettlod,  fot  th*  firitiah  pnblic  might  have  had 
the  nae  ot  the  heat  brake  ever  aince  the  triali  in 
IS75.  I  haveonl^Juat  received  my  "  E.  M.,"  aa  I 
hava  been  travellmg  about  thew  lut  few  monthi, 
tnd,  thaMfore  jnit  «aan  the  report.  I  would  not 
kava  written  thia,  bat  that  I  aaw  the  earns  miatake 


Triple  ValvB. 


Adelaide,  Ost.  20. 

Zi.  ASH  T. 

(19572.]— Iw  rapl;  to  Mark  Tapaon,  and  othera 

I  ueloaa  a  roufih  ikatoh  of  the  new  bogie  cxpren- 

Cnginea  for  the  Laneaahira  and  Yoikabiie  Baitwaf , 

■m  sorrr  I  cannot  give '  dimenaiona,  azaapt  thoaa 


7tt.  iniide  baaiinga  onl J  1  Snd.,  Bft.  4ia.,  oouptad 
onteide  beanngt,  Noe.  226,  266  CI.;  3id.,  flft. 
6in.,  4~Gonplad.  iniide  baarinni  tor  Ooupled,  ont- 
eide (or  leading  wheels.  Mna.  61.  Si,  M2 ; 
ajliodan.  17bj  J6,  17  by  24,  171  hy  24,  varylns; 
4th,  Sft.  6iD.  conpled  leading  and  driving-wheel. 
Inride  beaxingi,  Noa.  667,  5S1,  662,  iSH  CI. 
The  fliat  olaw,  7ft.,  are  repraeenttd  by  Not.  236, 
369,  231,  232,  268,  267,  210.  230,  23S,  240,  231,  264. 
(260  waa  in  the  Abbot'a  Bipton  ooUlrion,  2l9t  of 
January,  1S76) ;  the  weoDd7ft.  claaa  by  Not.  2IS, 
93,  8,  4,  37  39,  14,  41,  61,  21,  66,  fl3, 
2.i2 :  26S  ia  oonrertad  from  7ft.  four  -  oonpled 
ausine;  Xo.  92  ia  a  7ft.  6in.  bytight.bntKaneTally 
oailBda7ft.  The  driving-wheel*  were  oiigioally 
□ndarold  No.  2L5  bogie  en f^ns.  All  the  DDmbere 
I  have  given  are  not  all,  but  thenumben  are  what 
the  different  clieaei  are  repreeeoted  by ;  but  in  the 
No.  92  data  I  have  given  the  complsta  list.  Five 
of  them  are  at  Feteiborougb,  the  rest  nt  Don cae- 
ter  ;  216  at  Grantham.  No.  65  waa  the  flnt  eu< 
gine  fitted  with  the  vaounm  brake.  I  an  informed 
□n  good  authority  that  the  Q.N.B.  intend  to  bnild 
fifty  6ft.  ein.  coupled  engine*.  Two  have  already 
oome  out,  Noa.  238,  227,  213.  There  ia  an  old  227*, 
fnaide  and  onteide  bearing*,  raiaed  flretiai,  biua 
ataam  dome,  vartloal  regulator  ;  stationed  at  Bet- 
totd. 

It  wa*  not  generally  known  that  when  No.  t 
bagia  engine  came  out  the  cy lindara  were  18  by  26, 
then  18]  by  28,  laatly,  aa  now  naad,  IS  b*  26.  Two 
new  8f  L  bogiai  have  oome  oat-^IToe.  SSS  stationed 
at  Urantham,  660  atationed  at  Eiug'i  Croat,  work- 
ing between  London  and  Peterborousb.  On  the 
oooaaion  of  the  Frinoe  ot  Walaa'  viait  to  Welbeck, 


tows*  ace  engiaean  and  ironlouodera  who  Mutd 
make  the  caatiDBa  to  pattern,  the  pattams  made 
by  the  aaiatear.  IlaJleable  iron  could  also  bemad* 
to  pattern,  and  the  fitting  (boring,  planing,  &B.) 
could  either  be  made  by  the  amateur  or  by  the 
engineer,  aecording  to  instmetiona.  Ad  amateur 
who  can  make  a  two  h.p.  aleam-tngine,  bora 
eylindera,  fit  slide-valvea,  torn  the  crank  and 
ah af ting,  boie  and  turn  the  flywheel,  eonld 
auily  make  tbe  above.  Then  the  eleotrioU  difD- 
oulty.  A*  to  reaiatance  and  length  of  wire,  the 
amateur  must  deeide  for  bimaeif  according  to  hia 
want*.  Great  length  of  thin  wire  means  high  rc- 
siitance,  bat  alia  a  grvat  number  of  toraa,  and,  a* 
miflht  be  expected,  high  E.H.F.  (vide  Bnuh 
machine),  and  eiet  rfriif.  And  there  might  be 
wound  on  aaveral  atranda  of  thinner  wire,  wbioh 
could  be  coopled  op  in  seiiea  or  in  multiple  are, 
and  give  a  variety  of  different  oonditiooa  euitable 
to  different  purpoaee.  It  doea  not  raqoite  great 
exertion  to  wind  the  wire  on,  with  a  galvanDmatar 
in  oiniult  to  detect  misbapa,  1  *hould  think  it  tar 
more  difDcalt  to  make  a  large  induotorioni.  Tbe 
table,  page  IBS  in  "Sigma'a  "  book,  iaa  great  aid 
to  Iha  ealcnlationa,  and  I  boUUy  aaaart  Uiat  any 
reader  who  bai  digetted  tbe  «>id  book,  will  be 
ablOibytheaMittanoe  ot  the  yrafaaaional  papwi, 
and  the  neoaamy  meehanioal  aklll  in  either  doiiig 
or  ^etUag  othan  to  do,  to  bnlld  a  dynamo  whiah 


JTgettfag 
ultimate^ 


f  piwe  a  laceata  mffiaiantly  great  ta 

, of  tnrther  vietorics. 

leball  greet  a  new  editicB  ot  "Sigma'a"  book 


oK  Um  nlinder  and  wheels ;  tbe  former  bm  ITlla. 
tn  2Sin.,  and  the  latter  areGtt.  It  bu  the 
WOTtiDgbonae  tnake-pipa  extended  to  the  fton 
•Dd,  ilMC  uaa  with  a  [ulot  engiua.  B.  W. 


[IS573.I— I  Ha.Tl  read,  with  much  iatanat,  the 
lenai*  fnrm  "  Cazatain  "  on  ttw  different  olaiaia  of 
looconotivea  from  time  to  time.  In  hi*  lettet  on 
OaLmin.eniinaa,  No.  19129,  ha  makes  nterenc*  to 
dnwing;*  of  L.  k  N.W.  "  Bloomara,"  UoConnell'a 
7ft.  Sis.  aingle,  and  "Cornwall."  Will  be,  01 
aoaaa  other  reader,  kindly  any  in  what  number*  of 
tha  "EH."  they  appeared?  Will  "Cantaita" 
alao  aay  what  claw  of  engiaei  there  are  on  the 
Higblaiid  Bailway?    Ferhipe    "Corataira.' 


Psrbapa 


in  it,  and  know  where 
_  _.  _  —  ---,  _jd  ii  the  teoond  out 
Mnce  Ho.  664,  the  Newcastle  Centenary  engine.  I 
dumld  be  glad  it  eome  oue  oonld  give  me  par- 
tieiilaiaretpeCtingQ.N.  G-coupled  gocda  luginea  of 
the  310  daas.  I  think  tbey  have  either  ISin.  or 
19in.  oylindara.  Iron  Horaa.. 

O.ir.B.  GOODS  BNaiNES-PASSBHaSa 


[19374.]— So JIE  abort  time  ago  a  oorreipondent 
BBcnlioned  in  three  pagea  that  he  ihould  like  to  aee 
the  good*  enginaa  diicuased.  There  are  two 
filnnnwi — via.,  6't.  and  oft.  lia. ;  all  6-eaupled. 
Tha  6ft.  have  oulaide  bearinga.  cyliadera  17  by  24. 
No*.  463,  431,  3C3  CI.,  Ihu  6ft.  lio.  have  inside 
boaiioga,  17  l^  24;  weight,  SJtons  llcwt.,  Nos. 
162,  37;  CI.  The  others  are  tbe  aaine  aa  the 
above,  6ft.  lin.,  except  cylinders,  which  are  19  by 
26,  inside  hearings;  weight  1U  tons.  Nos.  141, 
330,  310.  312  CI.  This  laat  claaa  are  the  only 
vngiaes  with  such  large  cyliudera  ;  they  are,  in  all 
oa*e*,  aingle  framed.  Tlia  saddle  tank  good*  have 
wbMla  4tt.  Gin.  wheals,  U-coiipled.  Noa,  60S,  153, 
OI.  On  the  whole,  the  G.X.  goods  engioes 
eompare  fnvourably  with  other  Co.'s  engines,  if 
not  better.  Now  a  word  for  their  paaaeoRer 
elauea  excepting  their  S-fonteia.  There  are  liva 
I  laainii — lat.,  Tft.  outside  audi:uide  bearings,  and 


on  tbe  np-jonmey  the  train  waa  worked  by  No. 
662  Sft.,  Horn  Betford  to  London.  Oranlham  to 
Feterbonnigh,  twenty-nine  mitea,  done  in  twentr- 
eight  nlnntea,  giving  a  apeed  of  01  par  hour; 
Feterborongh  to  King's  Croaa,  dons  In  Ih.  30m. 
Tha  tank  paaaenger  engina  ore  6ft.  0  4-oonpled 
leading  and  driviDB  wheal,  Hetropolitan  tntde 
(Q.N.)  Noa.  !43i  old  elaa*.  with  (team  dome,  374, 
279,  theae  two  are  ot  the  same  data,  telinilt,  no 
dome  ;  119  are  a  new  olaaa,  no  doma.  He*e  laat 
have  Adams'  radial  axle-brae*  at  the  trailing  end. 


343,249,360,  SIS,  e2B 

and  have  bogie  at  tra  _    __      __ 

have  eyitndera  17  by  33.  Tha6ft.  Sin.  4-oonplBd, 
although  in  tbe  paaaesger  elaaa,  are  need  iudis- 
oifminatsly  for  both  paaaeaiger  and  gooda.  I  hope 
other  oorrespondenta  will  glre  other  oonmanlw' 
good*  engine*.  a.  P. 


STNAK0-1CA0HIHB8. 

[1967.i.]— "SioJii'a"    letter 


19633)    confaOna 

_  . think,  vrithall 

respect  tor  ao  great  an  authority,  ha  is  going  too 
far  in  his  disparagement  of  the  skill  amateoia 
could  bring  into  the  fiell.  I  do  not  doubt  that  I 
am  vaty^  very  tar  from  perfection  ;  bat  my  machine 
is  certamly  no  abortion,  whether  I  io^k  to  the 
mental  and  phyiieal  labour  it  baa  required,  or  the 
expense  I  have  incarred,  and  I  rank  myaelt  very 
low  in  the  army  of  amateurs  who  contribute  to  this 
journal. 

One  word  aa  to  the  aiie  ot  the  luarb-nss.  1  da 
not  think  it  would  be  worth  an)  body's  while  to 
make  a  hand-dynamo.  If  aucceaifully  made,  it 
would  requicB  somebody  to  turn  it— the  experi- 
menter or  an  asalataut— which  would  either  be 
very  tedioua  or  expensive:  and  lu  no  cose  could 
regularity  of  speed  be  obtained.  And  if  that  ia 
agreed  on,  the  road  ia  clear,  and  we  can  overlook 
the  difficultiea  and  epedfy  tbnm.  There  ia  the 
mechauioal  and  the  electrical  difficulty.  Ficat,  Ibe 
mechanic.  Headers  of  this  journal  are  aware  ot 
the  existence  of  tbe  many  who.  armed  with  both 
akill  and  the  neceiaaiy  laola,  have  built  steam- 
cn^incB,  orgsna,  plauoe,  and  a  vailety  of  other 
things  which  are  quite  a>  difficult  to  make  as  the 
mechanical  parts  ol  a  dyuamo  of,  say,  the  Burgin 
type,  where  many  good  poiut*  oro  combined 
With  great  aimplitity  ot  coDttructiOD.    In  most 


ultimati  , 

afford  promiae  of  tnrther  vi 

greet  a  naw  «ditii_  __      _^ 

with  tha  ntmost  haartinea*,  and  only  wish  that  h« 
would  write  a  book  on  dynamo*  entirely.  And  t 
am  Mtry  to  hear  that  bad  health  ji  a  prinoipal 

—  < — v^  1 n which  lovan  of  pbyaioal 

ill  not  " 


hia  health  permita,  of  giving 
anepltiHaa  of  Bertbelot'stbermo-ohemlcal  labours. 
It  la  SO  refr**hi)iK  to  turn  from  teohnicalitie*, 
nsefut  to  individuau,  to  the  difflnslou  of  sdentifio 
prindple*,  interaating  to  the  moltitnda  ot  thinking 


FHOTOOSAPEIO. 

[19676.]— Is  •■  Dura"  of  Deo.  9th,  "Pyro  " 
(19198)  inqnirei  oonceming  making  a  tripod  (tand 
tor  the  camera,  said  stand  ta  fold  up  like  an 
umbrella  10  all  appearances.  Such  a  one  baa  l>een 
sold  tor  many  years,  at  some  of  the  ihopa.  I  will 
inquire  about  tbe  conatructicn  ot  it  and  let 
"Fyio"  have  a  akeloh.  I  am  at  present  having  a 
stand  made  in  the  North  of  KngUod,  but  it  is  for 
a  small  camera,  tailing  plates  liu.  aqoani ;  it  la 
mode  out  of  a  Ihickoak  walkiug-atiuic.  The  crook 
has    attachments  to  bold  camera,  while  the  stick 

S reads  out  into  three   parts,   like  tha  legs  ot  a 
BodoUtat   to  heighten  it.    It  has    braaa  slidiog 
motiOD,  like  a  teleaoou*. 

To  get  ovn  "another  difBonlty,"  no  anoh  will 
oeeoi  if  aaeb  leg  ot  the  stand  ia  mad*  to  alide  M 
aa  each  leg  can  be  adjusted  lo  ditFerent  heights  it 
neoenary.  I  have  fitted  a  ball  and  sookat-Joint  to 
thp  ton  of  a  stand,  but  it  was  parfeetly  neelea*  tor 

Couoaraiag  ' '  ttne  ot  expoanra,"  it  can  only  be 
found  by  erpcrienoe,  aaitvariea  wiQi— l,lenBuSBd: 
3,  rapidity  ot  plates ;  3,  time  of  day ;  4,  time  of 

J  ear  ;  6,  and  quantity  of  light  on  the  aubjaet.  1 
ava  givra  at  much  aa  1  hour  and  20  mtontw 
with  a  rapid  plate  to  an  (ntBrlor. 

CoDcenung  the  "  Merraillenx,"  I  have  aean 
very  nioa  little  piotnras  taken  with  it,  and  I  am 
sore  that  it  "  Fyro  "  gives  proper  eipoauie  and 
uses  good  reliabi*  dry-plataa,  and  follows  the  in- 
stmoDone  tor  development,  he  will  obtain 
satisfaction  with  It. 

Wllllam  Faok. 
St.  Clair,  Hayward'i  Heath,  Snsaax. 

BXFBODUOTION  ABUfaBBEBFOBBIOF 
PLAITSBT  THAN  I  HI  TAT  ION— 1881 
— aOOD  WI8HBB  FOB  1882. 

[19677.1— Okb  of  (he  tmest  tests  of  th*  real 
value  of  mtormation  afforded  by  any  journal  Or  it* 
contributors  -s,  (hat  other  papera  quote  ita  article*, 
and  ropubliah  them  word  tor  word.  I  am  well 
aware  that  the  AmerieaHS  very  trefjuently  moke 
USB  of  information  published  in  Engliah  periodicals 
without  ooknowiadgment  ot  the  source.  But  when 
we  find  Englifh  works  of  authority  and  repute  not 
only  qnotiBg  and  publishing  eilrocts,  but  stating 
tbe  Bouica  they  are  derived  from  *a  demonstrating 
the  correctn«a  and  value  of  the  statement*,  then  I 
think  any  Joumal  so  quoted  must  be  vertainly  a 
very  useful  one  indeed. 

Amongst  tbo  vatious  annual  publications  and 
y*ar-boi5ts  I  find  numjrons  extracts  from  the  rdi- 
torial  matter,  ai  well  as  contributed  articles.  Not 
noly  90,  but  our  valued  <;ontrtbutor,  Mr.  Wen- 
bam,  is  quoted  BB  an  authoritv  in  one  "oae,  Mr.  J. 
R.  Warren  In  nnolher.  '■  Flonl  Almoni  "  in  another. 
InanotherplBcelfiudMr.T.J.O'C^pnnormentioned, 
whilst,  further  on,  mv  good  friend— if  he  will  allow 
me  ao  to  term  him— Uv.  W  .  S  .\*a«»!umSxtsi!*»^> 
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tog«thor  with  tho  woodcut,  at  in  ih%  original.  I 
have  alao  mot  with  other  woll  •known  namaa,  and, 
hutly,  the  writer  li  quotod  at  fall,  with  a  repro- 
duction of  the  woodcut  anpend«d  to  the  original 
artiole.  All  theio  whom  I  have  named  are  directly 
acknowledged  as  raprints  from  the  **  £.11.'*  herides 
other  matter  that,  although  not  lo  atated,  I  well 
mnember  baring  met  with  in  thia  journal  aboTe 
Tariow  Hgnatures. 

I  am  much  averee  to  any  f  ulaomo  laudationa  of 
either  the  editor  or  oontributora ;  but  I  feel  unable 
to  paH  theee  facts  over  without  bringiog  them  to 
notice,  and  I  oaanot  but  eay  that  it  sfMaks  Tolumae 
for  any  tcientitic  journal,  whteh  is  either  itaelf  or 
contnbuton  eo  quoted.  To  thoee  who  know  the 
**  E.M.**  already,  it  will  be  no  matter  of  wonder 
that  iti  anthoritiee  are  thai  quoted.  But  its  rigni- 
fieance  it  undoubted. 

By  the  time  thit  is  in  print  the  year  ISSl  will  be 
afanoet  expiring.  It  cannot  be  regarded  at  one  of 
gmtt  tdentitic  diteoToiy,  but  it  certainly  hat  tkown 
ut  the  tteady  adrance  of  the  electric  lighting 
•Tttemt.  One  that  I  maj  perhapt  mention  it  the 
rieiniich  dynamo  machme.  If  the  ttatementt 
made  aw  cocrect,  we  aw  told  that  the  machine 
will  produce  at  many  at  four  2,000  candle-power 
lighta  f^^m  a  BMichine,  that  if  of  the  tame  tiae 
and  of  the  usual  form  wonld  yield  but  one  of  that 
power,  thut  eclipsing  the  Brush  machine, 
which  I  belicTe  to  be  the  bett  in  the  markeCi  the 
Heinrich  ezcepel. 

With  the  aorent  of  1SS2  a  new  and  even  larger 
ttiU  tphere  of  utef  ulnctt  opena  upon  thit  journal 
and  lit  coatributort.  What  help  hat  been  per- 
Kmally  giren  by  me  from  time  to  time  to  the 
▼azioiu  qaeruti  m  theee  paget  haa,  and  alwayt  will 
bai  atf  craed  with  ereiy  poauUe  wish  to  help  them 
in  the  respcotiTe  directions  they  may  be  treading 
in  the  ivithf  of  science.  To  the'  varied  data  who 
avail  themeelvee  of  the  asHstance  of  your  pages, 
to  the  ever  conrtccnt  and  obliging  and  practical 
Editor  of  \hiM  journal,  and  my  fellow-eontribators, 
allow  me  te  tender  them,  one  and  all,  my  best 
wishes,  n«nally  cxrreMcd  at  this  ft  stive  season, 
and  t^'  h.'pe  xha:  Kui  they  and  mys :if  may  find  the 
cvrai-ng  year  procacCivB  of  »sa  pevsoDal  trials  and 
<ii£cu4taes.  ani  at  the  came  time  nchly  eadowed  with 
ev^ry  »cccces  acd  solid  adv-Aaceaient,  and  may  we 
all.  when  the  like  period  of  the  coming  yes  again 
come*  round  in  the  circle  of  ever-movinjt  time,  be  I 
ab2e  to  mutnaiiy  eoagiatulate  one  another  on  our  ' 
mutcal  aehirTKnenis.  ai:d  the  continued  and 
wcxii-wiie  spr«i*d  of  the  Esjlxsb  MscSAXic^at 
^^^' is  the  hea:tv  wiih  of 

Sunlight. 


great  importance  that  they  should  beoorreotedy  and 
thit  note  may  help  to  eifeot  the  object. 

C.  F.  IK. 


EXPLOSION     ON     HEATUra    IMFUBB 
OXIDB  OF  KANGANESB. 

[19679.]— Mjlxt  of  your  readers  have,  donbtleta, 
noticed  in  the  London  papers  the  report  of  an  in- 

2uett  on  the  body  of  a  gentleman  who  wat  Idlled 
y  the  ezploaiQii  of  a  retort  in  which  he  waa  pre- 
paring oxygen  gaa  from  oxide  of  manganete. 

Although  the  cante  of  the  oxplotiou  in  this  par- 
ticular cate  doet  not  i^ipear,  I  would  warn  suon  of 
vour  readert  at  are  ttudentt  of  chemittry  that 
black  oxide  of  manganete  it  tometimea,  by  un- 
tcrupulout  tradetmen,  largely  adulterated  with 
charcoal.  The  retult  of  attempting  to  i>repare 
oxygen  from  such  a  mixture,  etpecially  with  tiie 
addition  in  the  utaal  way  of  chlorate  of  potath, 
would  inevitably  be  an  explosion. 

All  new  samples  of  black  oxide  should,  before 
using,  be  tested  by  mixing  a  small  portion  with 
chlorate  of  potash,  and  boating  in  a  test-tube.  If 
any  crackling  is  heard,  or  if  any  small  flamet  are 
noticed  in  the  tube,  or  if  any  part  of  the  mixture 
beoomee  suddenly  incandescent,  the  sample  should 
be  rejected. 

•Sulphide  of  antimony  has,  before  now,  been  sold 
in  mutake  for  black  oxide  of  manganese.  The 
effect  of  heating  this  substance  with  chlorate  of 
potash  would  be  even  more  disastrous. 

Alfred  E.  Seward. 

5,  Serjeant's  Inn,  E.G. 


S£FLIES  TO  QUERIES. 

•-•-# 


%*  In  fAsir  eiwiMrff,  Oomtpoitd^nii  art  r«- 
tpHtfitUy  rtquttt$d  to  mtntum,  in  took  imtanes, 
lAe  tttli  and  mtmdir  of  tho  qu$ry  asked. 


'^lir'y,] — Tnz.  qnestirti  of  ••  pure  anc  '*  hat  been 
naed  in  yc:i7  oolnmns.  and  the  statement  made 
thAt  it  infcaail'.e  :o  obtain  it  (see  p.  Zid>,    The 
f  o  kwizi«  which  I  find  in  the  AmericaiLEiH^^iWT ni-,: 
:^  Jfi^i'ii  J^i  ■%  u  over  the  signatare  A.  Hat-  i 
nickcll.   clAims  that  pore  rinc  can  be  obtained,  i 
iter  eommeDoes  by  taking  exception  to  the 
It,  also  to  be  found  in  all  the  textbooka, 
that  line  is  not  freed  fr:m  imparities,  such  at  lead, 
ircc.  and  aaenk*  by  reditnliaii.n.    It  is  of  general  I 
interest  to  kr-ow  that  this  cld  rule,  aeoepted  as  it  | 
is  by  ail  rx :  setallnzgists,  may  now  be  to^lly  and  I 
ecphatically  ^psct«  not  cnly  as  regards  rinc  for  the  I 
l^^xAatorr.  b:^t  for  ev.micon  use  in  the  arts.    I  I 
point  to  the  i^:\  that  I  hare  made  over  a  hundred  \ 
tons  of   f'.r  ■.  . :.,";.  t*— '  m.f.  tested  en  average  | 
templets  of  nftr  tMu  from  very  impure  galvaniaers*  i 
rinc  t>cttcmft.  &sd  ixoci  cos::=iercial  spelter.    For  I 
the  'K^.'^*     .1^' -*..:..  I  am  ct-mpetled,  for  want  of  i 
and  cf  Tr.-ar  »?ace.  tc>  rextrr  to  my  patent,  i 


impontirs 

cained  tepante^y  in  the  f  imp  let:  w*y,  a^d  that  > 
meta's  rtq'^ic^'a  very  Lic:^  he&t  will  n::  diitU  , 
over  nhen  the  ccx.diticn  are: — 1.  Imxne&K  pres-  ^ 
sure  en  the  ccc.     2.  Condensation   le  r.i'w....    I  . 
obtain  these  condx:i-^ns   by  an  hermeticaily  tight 
retcr?.  a  larpe  veigbt  cf  zi£c  tlerem.  great  heat,  a 
nsnv'w    c«s.der.sixi«r  oui^t    artidcialjy    croled.   a  . 
closed  r«ceivrr  in  which  impcr^tdte  aie'alac  iMged. 
There  ii  no  ioss  of  rinc  &.r  az^r  iie:.c«ir  cf  zIlc- 
d^st.     I  gain  rice,  lead.  ir:a.  arse  sic  separateiy. 
and  my  cine  pcsMftes  a  greater  »peciic  gravirr 
than  puzvUbkint^-ry  zix.c    ,7'^.   acd  me<^an:cfti 

{tfV'pertie*  equal  to  ocrpcr  in  r?IIIr^.  drawing  ^-r. 
•oid  frca  tie  sane  piTe  t:-  lal^ratcry  purvevcn 
and  to  IrasfKAken.  All  w^t  a?re.  I  only 
wjikM  experizieciallT.  en  fs^era::??,  in  a  ccpper- 
works,  ana  an  c;-:  n&kiLf  i:  a:  ■•.  preferring  it.%t 


rinc-proicwrs  fh:cli  ^tAn:  Lz-r   ^^    spply    ny 


xitre  :s  no  eccao: 


pnncjf>«e  in  ixmi 

cal  obetaole.  and  a  mu:l  ^re&^er  rrc^t  in  seiiin^ 
^•UT^  :has  in  y'l-r.g  inr-^r;  fz^z*s'.  «Vhat  I  have 
».-4ie  on  a  larj^:  w:rkinr  fic^f  tie  cllege  labcra- 
torieis  ocfht  to  L-^v- tit  *?■-.•:  ::  dj  ct 
•rale,   siaw  wliat  I 

their  axiv'-c  in  the  siasa' ::  n=.r  :   a&c  vr 
do  so,  tiev  irili  iavite  tie  a-".i.rn  :.■  ccitk: 
textbook*'" 
If  i^e  tixtSxks  are 


ccntrsdicts 
»-—  they 
their 


rrzse.  ix  is  ccrtaxZv  cf 


[4475S.]— ImmeraionParaboloid  Oondenaer. 
— Among  unanswered  queries,  **Antaret"  asks 
(1)  **  Can  you  get  a  real  dark  field  with  this,  say, 
of  Holier  8  pUtte,  with  high. power  and  high- 
angled  objectivee'r"  (2)  **&  there  anyway  of 
ascertaining  if  the  paraboloid  is  truncated  at  the 
risht  point ':"  BepUes :  (1)  Yon  pan  get  a  dark 
field  with  any  object,  and  with  any  hnt,  by  meant 
of  the  immanion  paraboloid,  if  only  the  object  be 
in  air  and  npon  the  tilde.  Under  thote  oonoitiont, 
the  Ksht  striking  the  top  surface  of  the  tlide  out- 
side 41''  from  the  optic  axis  is  returned  to  total 
internal  reflection  entirely,  except  where  an  object 
adherent  to— and  optically  oontinnout  with — the 
slide,  conducts  the  light  into  itself.  Such  an  object 
may  be  mad»  inteiuely  luminous  upon  a  bUok 
ground,  and  its  itructure  may  be  ditplsyed  at 
beautifully  under  a  thoutanddiametert,  at  common 
f oimminifera  may  be  displayed  under  a  2in.  objec- 
tive by  the  ordinary  dry  paraboloid.  At  Mr. 
Wenhun  long  since  pointed  out,  objects  when  tet 
in  balsam  may  be  illuminated  by  light  totally  re- 
flected downwards  upon  them  from  the  top  sur- 
face of  the  cover- glass.  With  an  object  set  in 
*^i— «  and  an  air-lena,  this  factor  in  illumination  is 
invaluable.  But  that  the  structure  of  the  object 
itself  diffracts  and  retains  light,  as  alao  to  become 
a  aelf-luminout  radiant  upDU  a  dark  field,  is 
demonstrated  by  the  brilliant  illumination  obtain- 
able for  an  object  tet  in  air  upon  the  slide.  This 
fact  is  also  demonstrable  by  riewing  a  podura 
scale  or  a  coarser  object  eet  in  balsam  under  a 
home  geneouB  immersion  lens.  In  this  case  no  light 
i»  rc-flccted  backwsrds  upon  the  object ;  yet  beau- 
tiful images  may  be  obtained  of  such  object  if  its 
refractive  index  differs  sufficiently  from  that  of  the 
balsam  to  make  it  visible.  In  this  latter  cate  the 
dark  field  it  not  obtained  unless  the  illuminating 
pencil  be  throvm  into  the  object  at  an  angle 
oeyond  that  which  will  pass  into  the  lens.  There<« 
fore  with  large-angled  immersion  lenses  the  diffi- 
culty of  getting  a  black  field  with  objects  not  set  in 
air  IS  great.  With  an  object  set  in  air  upon  the 
»liie  th*  black  £eld  is  insured  by  illumination 
b»ycnd  41  •  Irira  the  optic  axis.  With  objects  set 
in  bAlsini  under  a  water-front  lens  the  black  field 
if  insured  with  illumination  beyond  49^  from  the 
optic  axis.  Uz;der  a  homogeneous  lens  an  object  set 
iu  ^^Isam  is  seen  upcn  s  bU?k  ground  only  when 
the  Llcminaii jn  is  bevoud  hilf  the  lens  angle  from 
the  optic  axis.  ny.  hy  to  7J^.  according  to  the 
an£*e  of  the  lend.  To  under»tand  this  subject  per- 
fectly in  its  practical  beann^s,  the  articles  on 
**  Ai'-erture  "  which  hare  rrctntlr  appeared  in  the 
*'  ^  M..*'  and  which  give  the  moj»t  lucid  and  accu- 
rate summarr  cf  that  subject  that  has  yet  appeared 
ta  the  Engiish  lansmifEe.  fb?uld  be  studied.  ^2^ 
The  immeni:  n  parabol..>ids  m jde  by  Powell  and 
Lraland  I  have  always  found  to  be  accu- 
rately truncated.  Their  p?int  of  truncation 
5hc:i!i  !•*  at  the  thscknr»  cf  the  slide,  plus  a  iLlta 
ci  caster- :il  brl^w  their  f  xu*.  Cast  >r- oil  or  cedar 
.  o:!  is  th«  Dest  intcnneuium.  If  a  slide  be  covered 
wjsl,  a  tjBx  of  milk  or  tissue -psper,  the  paraboloid . 


mirror  or  heliottat  to  a  brillinBt  fbol  pg^ 
Jambs  Ebhusiss,  M.D. 

rHOCT.^J—Steam-PrbpeUer.—Tb  "Scixaft* 
— ^The  original  query  wat  tent  in  mittiks.  fiAiril 
have  read :  Would  it  be  of  any  nte  tostt^^ 
convert  my  propeller  into  a  doable  ots  fliih 
required,  I  suppose,  are,  leugth  oner  dl,  Sk- 
beam,    Oft. ;     draught,    4ft    Sin.  sfi^  lai  ^ 
forward ;  lines  very  fine ;  boiler,  8ft  (So.  km 
4ft.  Sin.  diam.,  160  Uin.  tubes,  intsnulfaJ 
grate-bar  tuiface,  4ft  Gin.  by  4it ;  mfh^jJ 
Sin.    diam.,    12in.    stroke  ;    proptUsr  of  W 
weight   ISOIb. ;    diam.,    4ft   4iB.;    naAvS 
revolutiont,  about  130,  with  601b.  steta;  lai 
false  keel  Sin.  deep,  which  I  should  IQbs  to  nm 
to  reduce  draught — and  in  place  of  piwtn 
peller  put  in  two  36iin.  ones ;  replace pnwiti^ 
with  two  8  by  6   oylinden.     Ha?e  I  nifi 
boiler  power?  li  not,  would  a  feed-witehali 
made  at  followt  help  me  out?    To  feed-pi|irfb 
it  leavet  injector,  and  before  it  eaten  mnkt-bal 
propose  to  attach  a  T-pieoe,  the  outlet  to  hid tii 
coil  (15ft.  of  Uin.  pipe)  in  tmoke-boz,  tksM 
water  entering  boiler  jutt  below  water-fiBS.  Hi 
straight  part  of  T  leadt  to  bottom  of  boQsiMi 
check-valve  it  to  placed  that  when  injeetorv 
pump   it  on  it  it ,  doted,  therefore  fesd-irfi 
dxcmates    through    the    coil,  when  iDJ[salMii. 
shut     off    the     water    from    boiler  anUi 
through  cofl,  preventing   it   from   bomitf  ^ 
the  usual  ttcp-cock    and   check  beug  \Aam 
T-pieoe  and  lujector.     I  pot  a  heater,  of  tkni 
description,  in  back  connection  oi  a  smsll  Mi 
two  years  ago,  and  another  one  in  a  larger  oielii 
spring ;  they  are  as  good  and  tight  nowsivki 
first  put  in,  and  gives  ut  about  1 -6th  more itn 
than  wo  had  before  they  were  in  use.   Pmct 
speed  of  steamei^S  knots  running  light,  sad  ipiitf 
a  3-knot  current. — ^BACEWOODSJCAar,  B.C. 

[4olG3.]— Great  Western  Enginet.— SOt,m 
of  a  series  of  20  (80G-825),  waa  built  at  Swain 
in  May,  1S73,  has  inside  bearings  for  the  ooifU 
wheels  .drivers  and  trtilen),  and  oatadek 
leading  wheels.  It  hat  intide  cylinden  Iik 
diam.,  24in.  stroke.  1010,  built  at  WolverfaBB|li 
about  1S66.  It  is  a  four-ooupled  cngiM^  fti 
diameter  of  the  driving  and  traiiing-whtdiibaa 
6ft.,  not  Gft.  Cm.,  as  the  querist  states.  OsM 
bearings  for  all  wheela,  and  intide  for  dnna 
Cylinders  vinside),  16in.  diam.,  24in.  strote;  Mt 
there  are  some  of  this  daat  now  runnia|viA. 
newer  cylinders  17in.  diam.,  24iii.  itrokB.~T.GL  ' 

[45209.]— Oatrich-Feather  Dyeing.  -Ilr 
manner  in  which  I  dve  feathers  Uack  is,  petHtfJ 
into  strong  logwood  for  about  ten  hoozs  (■■, 
must  be  taken  to  let  them  get  boiled),  thB|ri* 
them  into  a  solution  of  bichromate  of  po4  . 
giving  hiklf -ounce  to  two  gallons  of  water,  n>^. 
them  in  about  one  hour,  and  the  bath  st  IW 
200  deg. :  should  they  be  too  light  in  colotr,B 
them  to  logwood  again,  and  finish  out  of  ctoarff 
bath.  To  dye  feathers  maroon,  bottom  vitto^; 
bear,  then  tup  with  magenta  and  pur^  sUNiiC 
to  shade  required.  On  page  356  ''T.  P."  Mr 
aniline  dyes  give  good  retoltt;  bit  wt^ 
dyet  will  not  dye  a  good  Uack  on  f eathirs.  flf 
Irench  blacks  are  conudered  the  bett,  ladif  tt^ 
is  any  gentleman  in  the  trade,  or  othtrvin  ' 

give    me  a  better  recipe  than  the  oos  I W^ 
escribed,  for  dyeing  oatrieih*feathtn  blsdt,  Itf 
feel  much  obliged.— Dtsb. 

[4530G.]— Iceland  Spar  —I  have  poliihidMi 
8p;ir  perfectly  on  white  beet  wax  ^^i^jj^. 
powder.  If  *  *  Mag  * '  should  not  tacosed  an  H' 
his  putty- powder  it  not  fine  enough.  I  «2|l 
how  I  wash  small  quantity  if  he  wishes  il^fe* 
address  or  through  the  Ust  of  aosverfc-V 
Wal£,  Pateraon,  X. J. 

[45307.]— Stranstb  of  AloohoL-At09'Mi 
alcohol  of  95-28  per  cent,  by  vulume  iabrft^J 
sane  temp,  proot  spirit  fontainti  in  roaiidiiaM 
57  per  cent,  of  absolute  alcohol  by  tofania  ^ 
the  aid  of  theee  figures,  «*Doar'  viUhiiV* 
ciiloulate  how  much  really  abtdnie  skohsM*  _^ 
is,  I wi  per  cent— it  above  prod.— ApfWH"*^  Ij 
it  is  74  above  proof. — EaaiB. 


[45o1d  j— Froatinff  Oold  and^  ■BUrU 
Gee's  booXt  on  gold  and  silveiiBiith'i  ^^,S 
phuric  acid  is  not  used  at  all,  bat  liy^'^'r^ 
with  nitre,  salt,  and  alum.  Froperlfi  ^^^^^S 
colouring:  xroshng  it  a  termthstiiBDvei^* 
to  scr<itchbrush  work  in  lathe.— T.  F* 

r45o2o. J— Staining  Saotlont  of  Wiiy 
would  recommend  the  querist  to  "'^■*T5 
through  your  back  votamea.  Am*  ^^^ 
ivaper  i-n  the  prF-paration  of  dothls  ^^ff^ 
Vol.  XXX  .  p.  47o  :  but  it  does  tot  »y*S 
can  colour  the  starch  cells,  Bkioi»  ■I^^^'^S 
\-c..  di^erent  colours.  When  vj^^^^^^jf 
yr^c  <«,  Tou  will  no  doubt  tend  it  to  A>  ^ 
-T.  J.  il. 

1433::  :-Carbon   in   StaA-ft  i"  ^ 
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«nie&tage  cm  bs  fouuil  wheD  tha 
lly  in  the  f  aniace.  At  leut  I  thould 
i  w, — Utunuteuf 
Idlns  JapSiiiiied  Ooods  — Ummlly 
,  trttcad  on  with  pencil.— P.  P. 
educlnfr  LaathBr  WaaCa. — Thi> 
U17  with  auotlier,  vhich  I  rotei 
ly  ■'  too-too."  It  is  quite  jusdSftble 
s,  and  to  teat  information  wbenTsr 
led:  but  "Child"  will  Snd  Bome- 
i  query  in  back  TolumeE,  find  if  ha 
ig  what  he  WEUita,  of  coune  he  will 
H  pablic  in  theea  calumni,  instead 
-Kim.  Dob. 

dlara'bber  sot  to  Stick.— I  will 
i  up  BC«atitB  powder  (French  chalk) 
uid  tryioc  that ;  or  wash  the  manld 
w&ter,  And  dust  the  powder  oa.-~ 

BBervatlve  for  Iron  Shlpa.- 1 
inl  stofl,  good  red-le&d,  ia  ai  useful 
it  I  bkppea  to  kuow  th&t  a  mere  list 
prepiuatioiis  would  BLI  a  column  or 
;  the  case,  does  Hr.  Clifford  reallv 
e  knew  of  a  compoailion  that  wonid 
to  damp  iron,  bo  as  etaatio  as  oil- 
Few  hoora,  be  cheap  in  preparation, 
ed,"  that  he  wonld  give  full  p&r- 
ifoie  he  bad  secured  it  by  patent. 
irstolarablT  "stiff"  ai  it  >a  ;  why 
r,  that  it  ihali  keep  the  bottom  of 
of  barnacles  and  weeds,  withont 
>a  too  ranldly^  Then  you  would 
that  would  be  of  "value,"  aodoo 
eing  so,  I  somehow  fancy  it  would 
for.— Nnjt.  Dob, 

ilvht'a  Bksot- Sharpener. -Was 
rcoal  of  wbaal-Btrnw "  the  real 
a  instrnmeDt?  It  coBlsias  minute 
a,  and  is  well-known  a>  a  useful 
:r.— New.  Don. 

it  on  Lubrloant.- Pdrbaps  "  Labor 
will  lot  me  know  how  much  lost 
:,  or  bow  mucb  I  ihould  use  id  my 
3ft.  atrobe,  doing  3G  aboketper 
rs  per  day,  and  obuge — J.  C. 
.tiaff  ap  Iisthe.— To  the  qaei- 
itaods,  I  flhould  reoommend  you  to 
lathe  with,  of  coarse,  amgle  gears, 
lay  the  iouudatiou  of  a  good  tool  be 
rt  with  a  good 


ifl  w 


arting  aj 

he  bed  alao  should  be  oast  with 
a.  saddle  and  siide-roit  could  be 
uid  the  whole  ahonld  beaocn- 
le  bed  alao  shoold  be  of  ample 
,  a>  Ouit  is  -     ■  '      •    • 


Mtaotiol  aud  well-designed  coating. 
a  single- geared  Uthea  are  uaually 
ront  end  in  a  cone,  and  the  back 
conical  point ;  this  is  a  plan  I  should 
'  my  owa  use.  The  plan  I  should 
'ould  be  a  mandril  about  double  the 
he  frout  bearing  of  ample  size  with 
g  to  the  trout,  aod  tapering  towards 
iilst  at  the  buck  end  it  ruaa  in 
bearing  taporing  the  reverse  way, 
btnHag  being  udjuitable  to  take  vp 
Fear.  Through  this  the  mandnl 
ijcat.  and  Qnally  b«r  agaiuit  a 
Tied  by  studs  io  the  u^ual  way. 
brust  in  drilling  or  tunilug  work 
I.  Sucha  headBtackcostB  moreto 
well  worth  the  additional  coat,  aa 
easy,  can  alwaya  be  adjusted  to 
xallel,  and  the  eitra  long  mandril 
a  actual  use  Inmiensely  superior  to 
Next  is  the  sliding  poppet.  This 
fittf^d,  and  ol  any  good  pattern. 
I  tathe-beada  are,  ol  Dourae,  doable 
y  hare  splendid  ptopartioiis,  and  a 
I  have  so  (ully  proved  the  value  of 
ued  theformoEbsad  that  I  have  just 
Jiy  further  inlormn'.iou  wonld  be  ol 
h  nappy  to  give  same,  or,  if  the 
I  advertise  address,  I  sboald  be 
him  in  other  ways. — Scnlioht. 
ttcb-OIeanlnK.— I  shall  be  gtad  if 
t  the  toUowiog  errora  in  my  reply 
.  the  pi 
1,    "No 


I   attention   I 


'    &c. 


-AiFOJ 


rtlQclal  Iilg-bt.- Iq  compliance 
est,  I  send  sketch  a(  the  acrauge- 
trust  will  be  fully  clear  to  you. 
I  heavy  cajt- iron  baie  eirrying  a 
]  top  of  wbich  is  stopcock,  and  the 
r.    Just  over  the  flame  is  a  mka 


chimney  connactad  to  an  iron   flue,  to  can^oS  I 
prodoots   of  combustion.     The  lantern   itaeU 
something  like  the  letter  D,  the  top  being  slightly 
domed,    and    slanting  downwards   from  fror'    *~ 
back,  so  that  the  back  of  ttie  lantern  is  21in. 
high.    The  depth  from  front  to  back  is  3ft,    The 
wbole  is  carried  by  a  ohain  from  the  ceiling,  at  the 
lower   end  of   tbe  ohain   is  a   peculiar  for—  -' 

joint,  so  aa  to  turn  easily  either  war. 

aaun  are  two  ohaius  of  a  fixed  longtb 
0  front  corners,  with  an  adjnitable  chain 
at  the  back  to  give  a  tilt  to  the  apparatus  a 


|WlVBli01I 


quired,    Wher«  the  chimney  goes  through  there  is 
•\  oircular  aperture  12iD,  duun.,  and  on  the  outside 
if  tha  top  ■priug  three  wroueht- iron  arms  to  cany 
he  chimney.    So  far  you  wiU  lae  by  tha  draning. 
Butthsrearstwo  other  matters  I  have  not  men- 
id  those  are  that  the  whole  inside  of  the 
glazed  with  atrij^  of  looking-glass,  and 
also,  that  hinged  to  the  bottom  is  a  frame,  filled 
ith  strips  of  blue  glass,  aud  the  aetion  of  turning 
up  to  close  the    wbole  of  the  front  also  tumi 
1  full   tlie  gas.     A  catch   at  tha  top  holds    the 
ame  up  until  tbe  exposure  is  taken,  when  by 
wering  tha  frame  the  gas  is  lowered  until  a  by- 
pass only  just  keeps  Iho  jeta  alive.    Further  than 
filled  in  the  bottom  with  blui 


whole  lantern,  by  mea 
juat  the  right 
-lib  light.     ' 


.    Tho 


aa   otherwise  t 


an  improiemei 

of    the  joint,    can   oe 

{le  to  thoroughly  flood 

...  great  improvement  is 

being  made  to  turn  on  and  otY  tbe  gaa ; 

iae  the  flood  of   light  was  found  wry 

'ing  to  the  eye  from  its  volume,  to  aay  nothing 

the  heat  reflected  on   to  the  sitter.     This  tbe 

te  glass  effectually  obviates.     I  shall  be  happy 

..  farther  eluoidate  aay  details  of  construction,  it 

desirad .  — Suhuoht  . 

[IS-ISB.) — Pnmiia. — T  am  sure  *bat  my  plungera 
0  not  strike  on  the  bottom.    How  should  " 
valves  require  lesa  lift  than  they  used  to  F 
teeth  on  wheels  are  not  much  worn  ;  there  is  i 
little  back-lash.     I  had  my  suntiaa-pipoe  cleai 
with  no    belter  roanlt.     By  pnttiug  my    ear    to 
inction-pipse,  I  fancy  it  is  the  valves  ;  doing  sane 
'-  delivery -valves,  I  altio  think  it  is  them  ;  by  doinj 
—  .-  -: 1    .  i jg  mjjjg  there.    If  tht 


isel  get« 
id  oblige 


r,  bow 


u  I  to  get  m 


Troudlb. 

^45i73.]— Height  of  Idthe  Centrea— The 
height  from  fioor  to  centre  of  a  One  tin.  badi- 
geiied  omamantat  lathe,  by  Kennan,  of  Dublin,  is 
iilbia.-J.  E.,  M.D. 

[46175,]  —  Tnrainff  Face-plate  tor  6tn. 
Lathe. — Toa  have  not  stated  the  speed  you  used, 
or  whether  you  used  a  atids-rest.  You  will  And  it 
very  diifl  r!nlt  to  turn  anything  o(  large  diameter 
without  back-gear,  but  try  with  your  belt  on 
largest  pulley  on  maudiil.  aud  ou  a  small  one  Qiu. 
or  BO  on  crank  to  reduce  the  speed.  1  have  put  a 
baok-gcar  to  my  3^10.  lathe,  which  work*  very 
well.  I  have  n'l  trouble  to  tutu  Siiii.  faoe-plate. 
As  many  may  wish  to  put  gears  to  lathes  which 
wero  not  fitted  with  thvm,  1  spnd  aketcbes  whish 
I  hope  the  Editor  will  Hod  room  for.  So.  1  ahowt 
back  view  of  back  shaft  o.  pinion  c.  large  gear  N, 
willithe  method  of  hnidiug  the  shaft  in  place:  K  it 
aahaftODwhichank^edtwoanQs.I'aodN.   It 


in  plaoe  the  shaft  can  be  moved  into  or  otit  of  gear 
*—  - — ' "■'--  -•---•----' from  themandrQ 


This  keeps  it  in  or  out  of  gear.  In  getting 
pieoaa  c  e  x  into  headstock,  they  must  be 
'ed  80  that  they  are  qaile  upright,  and  x  is  put 
>t,  aa  it  Is  to  be  left,  then  r  and  a  not  at  each 
of  rock  shaft.  If  you  wish  for  linos,  write 
again. — Slibvk  nomos. 

[454 SO. ]—Pboto graphing-  KloraHOpto  Ob- 

Ota— 1  venture  toauggeat  the  folio  wing  method, 

ith  which  1  have  worked  for  yeara.     I  shall  offer 

I  reasons  for  tbe  adoption  of  certain  plans  in  tha 

Tangement  of  the  apparatus,  but  hope  to  show 

their    ntility    in    the    subsequent    manipulation. 

Fig.  t  lepreaentstbe  apparatus.  The oamera  C  bas 

■■-  front  oriflcB  enlarged  to  4iD.  diameter.   To  it  is 

itened,  ia  any  way  moat  convenient,  a  funnel- 

Lped  bellows  made  of  brown  paper  with  a  piece 

of    wood    alwut   lin.    thick,  0,  fastened  iolo  iti 

ai  eitremitf  ;  a  bote  is  made  in  O  to  fit  tha 

1  the  microscope.    The  camera,  bellow*,  and 

aust  be  lined  with  black  velvet  pasted  on  with 

thiok  atorob,  not  glue.    The  fine  adjustment  F  of 

lioroscope  should  be  fastened  to  a  cork  (A, 

„    2) ;  inbi  tbe  oork  a  wire-staple  shoi^  be 

inserted ;  a  piece  of  wire  is  then  passed  through 

the  staple,  bent  to  a  U-shape,  and  firmly  tied  to  a 

light  wooden  rod   f.  Fig.  I ;    a  piece  of  twine  ia 

attached  to  the  camera  to  support  the  rod  when  in 

ade  as    follows,  and  I  believe 

deaorihed  in  tha  EiiuuSH    Mbciia^ic^  some  time 

ago  :  clean  two  pieces  of  glass  of  equal  size,  get  a 

1  i_j; — u. tubing  w^"-- -'  —'—  -- 


;,  Fig.  3,  between 
"watthetop; 
<  same  thick- 


.  ieoti  J  long  to 
tbe  glass-plates,  leavii 
slips  of  wiiod  are 

I  as  the  glass  platen   wiui   cue  rin^  squeeaea 

reen  them ;   to  eaab  side  of  these  sups  anothw 

Blip,  slightly  larger,  is  fastened,  and  the  oell  wedged 

between  them,  as  in  Pig.  3  ;  it  is  Chen  filled  with  a 

sky-blue  solution  of   aulphate  of  capper  in  am- 

reprosents  the  lamp ;  it  should  be  made 

lower  to  any  desired  position;  this  ii 

done  by  wooden  blocks  in  the  diagram.  The  dotted 

"  isi  are  a  large  American  corn-beet  tin  with  top 

id  bottom  removed ;  a  bole  is  cut  in  front  exactly 

I  a  line  with  the  diaphragm-hole  in  ataga  of 

icrosoopa;  on  the  opposite  aide  a  aqnare  (ongne 

cot,  Fig.  4  ;  a  plain  mirror,  placed  hotizontally 

1  Fig.  1)  between  the  tongue  and  orifice,  acts  aa 

reflector.    A  piece  of  floeat  patent  plate  is  (ub- 

atitntad  for  the  gronod  glass  of  tho  oamma.    An 

indispensable    aoi^esBory.    the    focussiug-gtass,    ia 

— J J. 11 .    ......    -iniima^  tube  6in. 

.^  .^.lee  of  mioroi 


made  aa  follows :- 
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■  I,  2,  or  91u.  ohJuot-K'ua— His  )"■'  if  fioHiblo ; 
•nutlinr  tubx  ii  ttinn  mails  (A,  Piij.  n],  within 
wlilcli  llin  turmar  iliilw  ;  a  rouud  tint  diw  coTerod 
with  oluth  iii>7  ha  nttcd  to  tin  liattuio  u(  the 
OU'ir  Inlw  lu  ■lL>iir  of  Iti  occuiiyiuit  tha  Mma 
poiltloii  11  tba  axil  of  micrivcoiia  wbOH  io  uw. 
KrarftUng  la  now  pra|iarad  lor  coRnaaooiug 
opcnUoDi,  aaoept  tlia  itaud  lor  the  oamara, 
which  mult  bu  a.  trliKid  aud  itrj  hrm. 
whau  tha  tu)M  of  Uia  lulaiowiapa  ia  tamQTeil 
from  tha  arm  (X  Fig.  1)  il  lumciviit  lougth.  aaj, 
bklf  au  iDoh,  la  lalt  to  fit  tha  oriBcM  i.t  b«Tloiri  (0 
PiR.  1)  ;  If  not,  a  anall  tuba  or  ting  of  cardboard, 
HD»d  luiida -'■ -  -  ■     " 


wMU 


tiw  ImL  Vu6a  Iha  mioroaoopa  at  the  edgaof  year 
table  Id  tha  horliAiUl  poiltluD,  nilt  alMnttOTJeir 
•n  objeot  br  dlraot  algh^  The  tube  with  <  ta  af  aplaea 

'-nppoaadtobe  — '■-    -■-'—"—  -- 

1.   ....  »„•  ».,  noBinwiin.     ir  i —  , 

IB  diaphragm- 


laaataidsot  tha  wlok  _.. 
*  obtalu  an  image  of  the  lamp  in  tbi 
,  I,  mud  niak*  Ihil  Image  ooluddant  wit} 
M  of  aa  objeot  on  tho  atage  br  inoriDg  the 
miKiaDMr  to  a  graatar  or  luai  diaUaoa  ai  ma;  bu 
Nfiolrad.  (t  hwlbdttar  mrntion,  rii  pn'Mif,  that 
tbeooadenwr  uinit  1h  of  leu  magulFyitifi  potrer 
than  the  obj««t- glaM.  HDd  \vm  aiiKuUr  apgctun, 
tin  matter  what  tha  bottom  wordi  maj'  mean). 
Now  piMt  the  maat-tin  ovsr  lamp,  and  aaa  Jo  tb» 
mlomoope  that  tha  imags  of  Ihs  flaoia  mado  by 
thamiiTDr  ooJQmdea  with  tha  liimenf  thelamii. 
Yo«  now  turn  your  diaphragm- plate  till  tha 
amallMt  bote  ia  In  tha  j>  ntra  ot  t!to  tleld,  or  before 
dolDg  thii,  place  thn  huLl'i-eja,  B,  to  that  the 
whole  field  ii  rquall;  JUumiDated  (mind  ^our  eyee 
h«n— baMl;  gtaura  through} ;  now  placo  tha  amall 


tor  moncting  complicate  matin*,  hnt  are  aaiilv 
□Tcrooma,  aa  will  ba  ihown.  A  piece  of  black 
ololh,  or  volTet,  ia  now  placed  gently  OTcr  the 
oamera  and  iniorOiOOpa  ;  a  Uit  tibw  ia  now  taken, 
to  ISB  that  all  Ii  right ;  wa  remove  tha  tocna- 
Ing-plate,  and  prooaed  to  plaoa  the  dark  glide  con- 
taTuing  the  dry-plate  in  It*  pitea,  haTinr  flnt 
plooeo  a  laige  onnl  in  front  of  the  ooppar  cell.  The 
drj- plate  prooen  ia  abeolntalj  neoenaiT-  I 
alwayi  nae  Bwan'*  platM— twanly  tlmM  aa  faat  a* 
WHt  plataa— and  the  pyrogalliodareloper  ;  but  I 
Taeommend  a  begbmar  on  no  aoconnt  to  accept 
It ;  the  difHonltle*,  nnlev  yon  an  an  «ip«t,  are 
almoit  iDinmountable.  1  leconuuead  any  ot  the 
■lowar  kind*  OTai  ili  timet  and  undar  toi  time*, 
bat  don't  gat  any  that  hava  notthe  HnaitiTauaai 
marked  on  tha  box;  nae  the  deretoper  you  are 
moit  aocuatomedto.  Open  yoot  note- book,  which 
you  are  about  to  derate  to  the  anbjact,  and  place 
thanameofobjeotonthe  top  of  page,  next,  object- 
glua  ;  nFxl,  leniitiTnieaa  of  plata,  and  put  ic  in 
your  pocket ;  draw  up  the  aluie  and  antota  your 
plate  to  the  darkneaa  of  the  cinara,  wait  quarter 
of  a  mlnate  till  all  Tibration  caaaea,  ramora  the 
card  from  front  of  copp«r-call,  hiving  your  watch 
on  the  table,  azpoie  for  one-eighth  ot  a  miaule, 
replace  the  card,  ehut  op  dark  aude,  take  out  your 
nota-book,  and  mark  down  diatance  ot  lamp 
and  bull  I- eye  from  itaga,  nnmber  ot  dia- 
phragm-bote,  and  It  floe  and  ooarae  adjiut- 
meota  are  marked,  thair  Duml^er*.  Wa  now 
pioceed  to  tha  daTalopmeut  of  tha  pUte. 
Full  directiona  are  alwaya  given  with  them,  which 
wa  willomjt,  and  only  (apply  a  tew  binU.  Develop 
thinly,  adding  an  extra  quantity  of  bromide  to  tha 
devefopar,  no  matter  which  it  ia;  alwaya  iu- 
taiuity  with  bichloride  ot  mercnry,  and  betora 
uiing  ammooia,  azamina  your  plata  earetully ;  if 
uncertain,  take  a  print  in  the  ahade;  follow  out 
the  directioni  given  on  the  paper  to  the  letter,  and 


threahsT  eiaily.  Do  yon  think  they  mrili^^ 
whan  attachment  is  added  ?  or  wndl  M^E 
driving  attachment  •epiratdy  '    t.  :.  .'^..T^ 


indifference  whetbar  chaS  pasae*  w 
What  I  wiah  ia  grain    f      ' 


[«Ge2S.]_lEod«l  Staam-aM«*.-i^ 
gauge  ia  a  aomawhat  difBcoK  job,  n  lU  iw 
thought  beat  to  aend  a  sketch  KtbtEiiteaU 


HMAitorlt.  The  gauge,  aailu>wn,i*DaalM 
deaigned  for  lome  model-makani  and  ba 
tonnd  to  work  walL    A  and  Bant>oBiIll 
oaningt  <4  tha  ihana  ahown,  and  aceoialalyk 
to  a  taoed  Joint.    Between  th*  two  Uat  fl 
mbber  diaphiann,  C,  and  teaticig  oa  Ih  r^ 
aide  ot  thi*  u  a  broad  btaai  plate,  E,  mUA 
one  with  the  item— this  is  carried  threap 
rubber  and  fittml  with  a  small  nut  at  th)  ssM 
wUlat  abora,  tha  item  ii  tamed  tctaei 
ahown.     Into  tha  upper  catting,  B,  ia  n 
abort  naoa  of  Inaaa  tnbe,  D.  iato  the  bsti 
of  which  ia  Boldared  a  piece  of  nietal  te  tm  1 1< 
below,  wUlttaboT*  iaaaolIierpacelltalbM 
in.    The  ataea  E  alao  cariiea  anothar^M 
the  bianlnba,  andnatiag  on  a  ahonlda  n  UaW 


h«le  fai  (vntn  of  teld,  and  than  moT«  the  boira- 
•T*  to  and  ti«  liU  yon  obtain  the  nnlight,  that  ia, 
III]  the  ^Mll  hole  apnrara  as  a  bright  *pat  in  an 
alMKi  eoDaUr  illaminnj  Add— tbii  field  an*t  bi> 
M«altr  Illumined  al*o  :  y«a  then  placa  jobt 
»lt*ata  «l  TopTcr :  not  cdIt  savn  the  eje,  bat 
leaiaai  the  vallow  nilonr  of  tha  light,  and  cut*  off 
ortain  ray*  that  nosa  tncr nMa  in  the  nanHTv. 
"    '      -    T  diaphragm -plate  tiD 


phragTD-p 


C 


M  the  laicatt  aperture  p.wrib&  with  the 
deflnilka.  Tout  i>bj<cl  beug  now  placed  in  poai- 
4db.  nmore  th*  tube  of  tha  micioh-jpe.  and  S: 
a»  camfra  and  it  tocather,  ai  bafora  deeaibtd  and 
shown  in  Fig.  1  Ttw  nact»*itr  for  thair  Inde- 
p«Bd»BW  and  morabla  ooBncctiL^  will  be  now 
■Sfarait.  by  raisinf  orlaw«nngtba  twntn-itand. 
Yen  Siiw  maka  the  iUuminra  disc  cecnpy  Ih* 
CM(N  of  the  pataat  [datv:  th*  object  it  bow 
fjmaaii  «.  with  th*  htip  of  an  aaabtast. 
by  th*  cc«T*#  adjastmrsl.  This  being  dc«e. 
w*  *<M  oareetrn  raafortablr  in  mat  of 
the  fittti,  take  tb#  rv>d,  Fi«.  \,  in  obt  right- 
hawJ.  or  batter.  niwaJ  it  wiih  a  pifce  of  twine,  aa 
in  aedtagiam :  this  Wves  both  hand*  ftw— a  matter 


failure  ia  impoaaihle.  U*e  no  eyapiece  in  the 
aicroaoope;  it  yon  lequin  anythmg.  nae  tha 
abonnat  concave  eyeglata  you  can  pnichas*  ;  this, 
though  latalj  described,  waa  need  by  Woodward 
tan  yean  ago.  In  nting  higher  poweia  than  lin., 
place  the  (dga  ot  the  Same  in  front,  a*  in  the 
diagram;  alwaya  nae  the  adjuatment  tor  coia- 
glata,  when  focuiung,  along  with  tha  Boe  adjaat' 
ment.   and  apan  no  ezpenae    in  your  lenae*.— 

!4MI5.1— Hnnd-ThrOBher.— To  '■  Scxuqht." 
— Man V  thanks  for  yoar  kind  off«  of  aasistane*. 
Acootdmg  to  laqsnl,  I  herewith  sand  dnving  of 
thresher.    Aa  yon  oae  the  woni  -  patching,"  I'm 


goee  a  light  atael  nxing.  The  ainhM- 
mto  thelowcxendof  A,  whibttheeas 
aaeotion  of  braaatuba  :  aneoeotiuitBasiM 
a  pivot,  on  to  which  fiU  tba  potntar  at  F,  oH^ 
i>  aotiuted  by  the  n.ck  aa  shown— ali|bi^ 
keeping  tha  raek  up  to  ita  work.  Theismia 
in  the  top  of  1)  allowa  of  adjnitiBg  thtlfata 
it  the  gaoga  is,  aa  it  thoohl  be,  gn'uf' V  ? 
pnsaore  or  steam  and  marked  to  eoat^M** 
pnaeuM  shown  oo  a  etandard  gaug^  it  alMl 
exact  graduation.  ThisgaugeaiHf  taada* 
siphoai-tuba,  or  tha  rubber  diaphngn  viU'M 
•- '  — oyid,  Yoo  wiU  find  this  a  hiHj"* 
id  a  thomnghly  good  farm  fv  1  >>»  ■ 


not  fuUy'daarru^me^lnin'anri'vUI  bHP 
with  pleainre. — Suslioht. 

[4o524.]— Vlilt*  Xetal  Bewtafi-^* 
tinSpercvoL  ooppar  and  1  par  cMLnWf 
you  can  t.«ni«>.  by  adding  mcra  'VKj^ 
above  itnothaidnioagb.-jACSCiTiU">* 

[4661S.1— Screan  tor 

lo  tallH.  Booker  if  {K^,  ,  ,„  ,.,  „., ,. 

otack  oS  it  loldad  IV  togathar,  bat  if  laUff 
a  roller  will  last  inooatinaalgoodwtei.'"^ 


ci  great  impOTtaao.  TlaT-:Bg  pU.-vJ  thaf.v 


the  ptate.  we 
ihe^fU.aAdh.'Uwgtheroi  T  in  out  right-^and. 
F«t  th*  AuyMt  df  jnitit-n  wv  on  at  the  greatnt 
dwtaw*  ft  th*«bj*ct-(;U»if.-\'.c:  ib*  objtr::  th< 
reaaM  hv  haviug  ib*  (tvitr;  d-STin.-e  betwm 
th*  ot:««I-f;la>*  aci  ih«  otiwt.  ii  that  th*  f.'«ui 
cf  th*'«s(::fTv:i*  in  ■  vlm'r  nranr  the  ay*  than 
tli*T»aal  «TJ,  A  CTvai  dfi;  Jepeod*  up^a  thi 
objacl.     A  Aa)  fvcti.'-B,  m-'iiuinl  dry,  ben*.  A.' .  ii 


a  lain  qnanti^  (ha  pro^ordoM  ata  Mi.'fC 
.  weidit  of  powdiMad  whiting,  lib.  ift^B 
Jib.  of  nlbamaiina  Mu.^H.  Btata  oalQ 
small  qaaatlly  in  these  «»iii»i—i'''JE 
thinlf  nhbed  on  bti  fiaca  n^:  W>ff 
abar  thtze  i*  nothing  Uke 


bra  kind 
L«]  fitting  mta  month  of  tbrMher.  The 
t^T^m  If  £nail  up  with  ttrippna.  hsTing  two  r^ws 
;t  iTik«  facb,  pasKEg  C-'iTtspoudicj;  tpikES  in 
t:*vt  immniJatrlT  nsiu  fHdiGg.S.-«n!.  ll» 
>:w«l  if  ii<iut  twein  tices  that  cf  Rack,  or  f:.3i 
I  K'/  ti^i  7^  rerolutiinu  pa  minnte.    Two  Udl  drive 


whitened)  wall  for  showing  ph3lif^J?>jS 
wiih  to  etCTiiimiar  light  or  i>lh««B?tS 
itina«»llroom.  ^^P'^'^SSIl 
cswards,  ha  can  arrange  tat  ■■"^'iShi 
ctaarBBtnic  by  (hawing  Ihioa^  "*n]ta. 
~  this  eraa  stiH.  :):>  •>■.••<  ia  aid.-**" 


is  area  when  iLe  shset  ia 


'4^37.''— Tontaia*  ZMtaa-^^^ 
Lj^ne  Fcntam^  cf  I>nr3it.  at  ibi  ?TbI; 
n:r.va  Works.  Fa'acKaL  No  ^'aS 
,p«oiallT  inteadid  t.-r  i^W^^zS 
tilt  being  abov»    the   hia,**"^ 


KNQIiISH  mOHAinO  AND  WOBLD  OV  SCUDrail!  Ho.  87S 


tnounted  dq  it  being  forced  into  friotional  oontaot 
vith  a  pair  of  whcela  mountnl  outsids  th*  lioftle 
driving -nheelg,  iucrcomnir  the  apesd  of  tbs  cruik- 
khaft  lu  9  ia  to  7.    It  liu  been  walking  on  tha 
Canada  Sontheni  IIixilTay :  — 
CylindsnoataidBiiDalinedaptTarda  16ia.  by'Jiin. 
f'our  -  wbealad  bogie,  wheel  bue.     6ft. 
Foar-wheeledbo|[ie,dia,ot«heels,     2FI,  6in. 

tipper  friction  whatia,  dtam Oft. 

IiQwer  friction  wheeb,  diom Mt.  Sis. 

Diiring  wheela,  diam Rft. 

TrailiDg  wheelB,  diam 4fl. 

SiBtanoe   batwasn   accond-trheela 

and  diivan    Sit. 

Dutance    batwe«n     diiveii    aud 

ttuUra    7(t.  oin. 

biam.  of  Loiler    4ft. 

Grate  SZdin.  by  33>in. 

UO  tubet,  diam 2in. 

length  of  tubta lift. 

Qratearea    HJ  tq.  ft 

Beating  antface,  Loi 100  i     tuu!  .™    n 

Haatlng-aoriace,  tubas  ....  300  f     ™*  '1-  "' 

Weight  in  working  ordar 63.00Olb. 

Weight  on  driTer*   32,0001b. 

Gauge 4ft,  SJin. 

Tender,  tank  capacity    2,000  gallona. 

EsHotJally  American  appearance  with  latge  cab, 
bmoke-itack  with  apack  anetter,  cencatebsr,  Ac. 
The  prtncipU  ii  of  conrM  niuch  the  aame  a>  the 
qM  engine,  the  "  Tbundercr,"  on  the  Great 
Weatam  Bailmj'.— Tbr  FLvma  DnTCHiu:r. 

[46532.}— ColoDis  of  Ezpreaa  Baginaa.— 
KkBATA.— In  flitb  line,  "paluhed  black"  aboald 
^-  "  poliihed  brau " ;  luithar  down,  ''N.B. 
—  -train"  ahoulit  read  "N.B.  paaiengai- 
;  and  13  linea  from  tool  of  patagraph, 
for  "L.  and  8.W."    read  G.   aid    Sr\V.-C*B- 

[46'}32.]— Colonra  of  Ezpreaa  EnKlnea- — 
Oraat  Weatem,  Sviudou  eogiuea,  light  green  with 
yollow  line  about  liiu.  wide  round  cab  tander,  the 
•ame  diTided  into  two  pauKls,  copper  uiouldiog 
ICimd  top  of  funnel,  bright,  all  the  broad-gaugeai 
kbOTe,  and  a  great  many  nanow  do. ;  Wolver- 
hampton  enginsa,  dark  green,  with  blaok  line  edged 
with  white;  moulding  round  funnel,  black. — .v'.  w. 

[4fi-534.]— Don  denser.    &c.  -~  All    well-made 

modam  engine*  of  any  dimengions  bare  proper  at- 

hmenta,  ao  that  diagrsma  can  be  taken  at  any 

I*  with  little  troublo.  I  inclose  a  akatch  of  uaual 


preaent)  nn  eihnuitioD  of  131b..  and  a  hack  pree- 
■are  of  2tb.  in  a  condenaiDg  engine,  aa  againat  lolb. 
in  a  non-condenaing  one. — W.  S. 

[4&o3i.]— L.  7.  B.  Tank-Bn^inea.— Safaraa 
I  em  aware,  the  new  aii-ooupled  tankahava  not 
aaperaeded   the  four-oouplfd   boi^ie-tanka,  eicapt 


betwi 


1  Mane 


ireiioui  to  the  introdaction  of  tha  boaie-taaka 
rere  worked  by  lii-conpled  andille  tank.engine^. 


the  boUera  are  similnr 
tanka,  but  thota  of  tha  four-coupled  (excepting 
enginsi  Nos.  1 1 1  and  1 12)  are  ahoitei  than  the  lii- 
Oouplad,  but  tha  ooal-bunken  of  the  aia-couDled, 
although  cui^iog  more  coal,  are  leaa  than  the 
bogie-tanks  ;  in  the  latter  c'asi  the  buukera  alio 
form  part  of  the  wat«r-q>acB.  In  each  ol 
cylindera,  I'Jin.   by  26in.,  are  ioaide.  ea  a 

the  whoel-twaringi.     "Centaur"  will  find .. 

the  aii-ooapled  taoki  illutlrated  in  No.  S7I,  by 
UaikTapaoD.  TheeDElneio  the  Blaokbnm  col- 
liaion  was,  I  belisve.  No.  79,  four-aoupled  bogie, 
tank.— E.  N.  H. 

[4ofi3T.]— Crank -Pin.  Banning  Hot.— Todt 
braaaes  are  too  soft,  perhapa.  Take  them  oot  and 
him  or  cut  a  graora  around  the  middle  of  bearing- 
braiaaa,  and  crots  from  there  to  outaide  edge  both 
ways  top  and  bottom.  If  your  braaiea  are  good 
gua-melal,  that  ia,  dark  copper  colour,  tin  the 
iiiside  and  make  tbsm  hat,  nntil  the  tinned  surface 
beoome*  oxidised,  or  the  tin  sinks  into  theni, 
forming  an  amalgam  with  the  braa],  which  will 
be  considerably  short  of  a  red  heat.  Clean  yoor 
oniDk'piD  up,andmakaa  fresh  start.  Pat  pack. 
ing  pieces  of  either  leather  or  wood  between  yoni 
brasses,  and  do  not  key  np  too  tight- — Jack  or  Au 

[45539.]  —  Oraoked  DrlvInB- Wheel. —Why 
not  split  your  boss  either  on  one  aide  or  both  ?  The 
oanae  ia  Che  ooatraotion  of  your  rim  before  yonr 
bo»,  it  being  lighter  and  more  erpoied  surface  tt 
the  action  of  mould.  In  any  caw,  nnearth  youi 
boaa  as   soon  as  you  can  after  pouring.     By  ei- 

Josing  the  boas  yon  may  dispense  with  the  aplit.— 
acxoF  AllTudhs. 

[4ofi3gO-Onioked  DrtvinK-Wheel.— I  see  an 

editorial  reply  on  this  subject  under  your  initials 
"A.  B.,"  in  the  Engimfr  newspaper  of  Decombei 
!>,  and  I  iodoraa  the  advice  there  given  r^speotin^ 
the  mirtnre  of  ironlor  your  purpose;  and  "'  — 


.  ...    n  top   of   cylinder  for  scrswmg 

in  indicator,  ao  that  diagnuna  can  be  taken  from 
Cdther  aide  of  piston.  It  Is.  ol  oouree,  underatood 
tliat  eord  only  drawa  dtitm  of  indicator  in  one 
direction,  and  that  drum  baa  a.  apring  in  it  to  give 
tt  the  rerarsa  motion.  As  to  the  vacunin- gauge,  it 
ta  nndcntood  that  this  registers  vacnuoi  in  con- 
denaer;  and  altbonzb  a  gau^e  ia  now  uaed  some. 
what  on  tha  principle  of  the  Bourdon  presaare- 
gauge,  atill  the  dial  la  marked  in  inches  of  mercury, 
although  no  mercury  is  used— the  principle  of  the 
old  mercurial  gauBa  bfing  that  meronry  is 
poured  into  the  two  lega  of  a  bent  tnbe,  and  both 
ends  eipoaed  to  the  atmosphere.  The  mercury  will 
be  in  eqnilibiinm,  and  atand  the  same  height  in 
nacb  tnbe  ;  but  if  one  of  the  luga  be  connected 
■with  condenser,  and  the  other  open  to  atmosphere, 
the  meioary  will  rise  iu  tbs  tube  conuacted  with 
Oondenaer,  owing  to  tha  weight  otthe  alraoapbere, 


lII,  only  a  "makeshift."  There 
ia  no  dimeulty  whatever  in  making  a  aound,  solid 
wheel  of  Ihia  aiie,  if  ita  parte  are  properly  pro- 

fertioned.  Tour  wheal  should  have  eight  arms, 
jiu,  thick,  and  din.  deep  at  the  point,  increasing 
iu  depth  half  an  inch  per  loot  to  Iha  boss ;  the 
metal  in  the  boss  2]in.  thick.  I  should  m^ke  the 
cogs  of  a  first-motion  wheel  of  thii  pitch  7in. 
broad,  and  the  arma  and  boss  proportionately  deep. 

of  a  uaw  pattern,  a  aomewhat  aerioue  outlay,  if 
moulded  in  Iha  ordinary  way.—  OiiLANii. 

[4.ioU.]— Precipitating  Copper  by  Eleo- 
trloity. — In  reply  to  '■  Ural's  "  query,  I  beg  to 
iuform  him  that  I  can  plaoe  him  in  communicalion 
with  one  who  carried  out  some  eiperimcuta  in  the 
aame  direotion  as  bimssit  aoma  two  yean  ngi>.  1 
do  not  think  the  matter  haa  been  dropped,  ni-ing. 
I  balievB,  the  subjeat  ot  a  patent;  to,  it  "Ural" 
will  address  ma  here,  I  will  place  bis  cnnimuuios- 
tion  in  the  channel  named,   srnl   pnasiMy   In-  may 


advin 


r,  Tictona  Yilla,  Dunstable. 


.    J.    D. 


r4oola,]— Pret-Work.— If  you  can  get  it  ander 
a  dish-cover  you  may  pioooed  aa  follows  i-l^kea 
large  disband  place  a  smaller  ons  in  it:  in  the 
larger  one  put  some  water,  in  the  smaller  one, 
either  apirita  of  wine  or  naphtha.  Place  your  letter 
raokovar  the  lattar,  and  over  that,  dipping  into  the 
water,  the  diih-coror,  and  stand  by  in  a  warm 
nook.  Tbia  will  aoftan  the  polish  or  knotting,  and 
with  a  alencil' brash,  oramall  aanb- tool  cut  abort  to 
render  it  atiiT,  you  may  wath  it  off  with  the 
epirita  of  wine  or  naphtha  ;  but  get  far  enough  from 
fire  or  light  please,  or  you  may  meet  with  a  aeriona 
accident.  After  waahing  put  it  up  in  aome  cool 
airy  place  to  dry.- JiCE  of  Alt,  TniDHa. 

[45646.  l-TeatlDB  fOr  Free  Aold.-The  par- 
centaga  ol  tree  acid  m  a  solution  may  be  accurately 
and  rapidly  determined  by  litratinn  with  a 
etandanl  aJkalina  eolution.     The  proceaa  is  con- 


cubic  a I 

a  beaker,  add  aufflcieot  litmna  solution  to  impart  a 
diatinot  red  colour,  and  then  add  a  standard  eolu- 
tion of  Bodic  hydrate,  drop  by  drop,  from  a  gra- 
doatrd  burette,  until  the  colour  of  the  solution 
choDgea  from  red  to  blue.  The  quantity  of  soda 
solution  uaod  beiag  then  read  oa,  the  amount  of 
free  acid  in  the  eolution  ia  readily  calculated;  thni, 
it  the  etaudard  soda  solution  oonlaias  exactly  40 
grama  of  pure  aodic  hydrate  to  the  litie,  every 
cubic  centiiBetie  need  will  denote  the  presence  of 
-049  gram  of  free  hydric  aulphate,  or  -063  gram 
of  free  bydiic  nitrate,  aa  the  cose  may  be.— Aiii.- 


;o-ria.s.'' 
a  only  saw 


tha  aketch,  ha  will  find  it  will  gi«  aatialaction.— 
3i.cs.  OF  All  TaaDsa. 

[*3,i61,l— Satnm.- Tn  reply  to  "Aconite,"  I 
do  not  think  I  could  see  tha  Pncka  diviaion  ottht 
outer  ring  with  le«B  than  OJin.._Bt  prtnent 
aeason  I  was  emplojing  a  Vf  r 
H  Jin.  apart  are,  by  Mr.  CbWc>_.  ..  _ 
the  diviaion  a  few  limes.  01  all  other  in 
I  ever  touched,  the  only  one  I  know  of  that  would 
bo  hkely  to  touch  the  Enoko  division  with  anything 
nnder  Gin.  was  a  auperb  4)in.  apernlum  by  Hard- 
ing, which  I  eiammed  last  October,  Bad  I  vary 
much  doubt  if  that  would  have  any  chaoce.  A 
few  stray  notes  from  my  obsenationa  on  Situm 
hLStyearmay  not  be  unwelcome.  1B80,  July  22d. 
I4d.  i5m.  Only  the  Ball  division  visible— that 
coarse  and  very  clear  croiaiog  the  planet.  1830, 
Aug.  2d.  I4h.  43m.  Occauocal  traces  of  the  Encke 
division  in  the  v.  ansa.  Ball's  division  cartaioly 
not  blank.  I3S0,  Aug.  30d.  lib.  lim.  to  Uh.  ISm. 
The  "crape  ring"  mahogany  coloured,  rather 
duller  or  greyish  in  the  /.  ansa.  Occasionally  I 
thought  I  could  trace  Eucke'a  division  in  the;i. 
ansa,  in  which  Ball's  appeared  best  defined.  IBSO, 
Aug.  31d.  I3h.  4.5m.  BaA'a  division  best  in/,  ansa. 
1880,  Sept  2d.  13h.  45m.  to  Mh.  1.5m.  DsBniUon 
was  excellent,  cfucial.  "  Ball's  division  all  round: 
Bncke'a  at  the  anSH-.    Tha  onter  part  of  the  outer 

ring  dullest Encke'a   division  nearly 

3-6th  from  the  inner  edge  of  tbo  oHtor  ring.'^ 
1830,  Sept.  6d.  llh.  ■'The  Encke  diviaion 
hard  and  eharp  at  beat  moments  at  the  anan;. 
The  boundary  between  the  /'.  limb  of  the 
planet  and  tha  sonthem  part  of  the  ring 
ilietinct,  and  aa  if  there  waa  a  dark  line.  .  .  . 
The  crape  ring  ruddy  brown."  1880,  Oct.  7d.  13h. 
The  eccentricity  alightly  visible,  the  /.  anaa  being 
the  largest.  "I'ho  "crape  veil"  biighteit  in/ 
ansa,  and  waa  mora  than  half  the  width  of  the 
dark  space  between  the  bright  ring  and  the  planet. 
-  -  Nov.  8d.  llh.  aom.  The  "crape  veil- 
in  the  f.  ansa,  but  only  glimpaed  in  the  />. 
ItitiO.  Deo.  lOd.  7h.  30in.  Ocrasioually  T  thougU 
:ould  aeo  fairly  the  Eooke  division  in  the  p.  ansa 

apendl  line.    18S0,  Dec.  Ui.S'a.'Jn&.  "^.-SX* 
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■UtIiIou  did  lint  fsinin  out  nn  iiharp  lu  it  i»  wont. 
Tba  "enpa  roil"  in  tha  /.  ann  Memiid  muBh 
Imnilor  IfaftD  nmal.  JiipiUf.—Tht  fine  bolt  iqbd- 
tionnt  hf  Hr.  I'^hItit  Mitl  nllien  ipneus  to  b«  ooe 
-which  mkda  itivlt  viiihlo  lut  you-  nnt  of  th>  lame 
colour  M  tha  ra<l  ipot,  Ihm  ohuifrinK  to  onDge, 
tbm  grrj.  uul  flnally  (IKM),  Deo.  Hi.  !>h.  21'Ain.) 
ma  ttm  aa  >  Una  pmiril  Unafadiafi  towards  the 
•qnatorUt  belta.  jKpitrr'ii  iSatt/'ilri.—Ttam  t. 
uiAn  of  4'.'*  obaemtiuna  I  Hud:—!  bridhtsrt  in 
intnixr  lull  (i(  tia  orbit.  II  mueh  britihtHr  in  the 
oMlvm  half  of  it*  orbit.  Ill  brifihtHt  R  Bapeiior, 
much  lUi^Mt  W  iafnior  qnadnnta.  tV  bii|[ktaat 
W  aupmor,  darkeat  W  iuf  urioi  iiuadmnt,  whaia  it 
•ometiaM  almoit  diaappran. 
RalatiTS  intrtniie  reflectivs  power.  IT,  I ;  II I ;  IT. 
UaUtiTabilllianre.  Ill;  I.  II ;  IT. 
Helatire rariabilily,  IV:  III:  II,  I. 

Fkane  C.  Dk^nbtt. 
[tA.'iCS.]— FhotocniVliB  la  Natural  CoIoutb. 
— Sir  John  Henchd  made  leTeral  aiperimButa, 
and  he  obtained  photDgT*F'>'  of  the  spectrum  in 
natural  coloun  ;  thi«  waa  un  paper,  aud  took  place 
abont  thr  rear  1S4'J.  He  bimaelf  did  cot  think 
the7  wculd  beaTailablfl  torordinary  pbotu^raphia 
[urInrM.      Profenor     Hunt     obtained     hia     iiett 


hii  iwolla  is  the  r>iih-',.p!ih,i/  .V,i//,t:i/ie  for  April, 
ISIO:  it  waa  «ntitl«d  <' Eiperimeuli  and  Obutra- 
tioDi  on  Light  which  has  Pemieatei!  Colonred 
Media-"  In  the  same  yenr  he  prapaied  aonio 
papen  vilh  the  chromate  of  silver  (ohich  wai  at 
that  time  tbougbt  to  be  inienaible  to  light),  be 
plaoad  tkii  paper  behind  a  Iranie  which  admitted 
napectiTelj— lit,  violet,  indigo,  and  bine  rara ; 
2nii,  the  bine,  the  gieen,  and  part  of  tbe  yottow 
lays;  3td.  green,  yellow,  and  orange  rays;  4lh, 
Otanfteand  ledraya.  The  weather  being  at  the  time 
TBiT  'oggy.  the  apparaliu  WIS  left  aereral  dayaei- 
poicd  totlialiaht:upon  einminaliou  .ithiidundflrthe 
»«pecliTe  Doloure,  become  tialedof  ablue,  a  green, 
and  a  red.  The  "barytic  talta"  have  nearly  all 
a  pecaliar  calorific  effect,  the  "  muriate  "  giving  a 
rich  crimiDD.  To  produce  a  leaf  in  colour,  take  a 
ailrned  o.'pper  plate,  place  it  in  a  aballow  Teasel, 
and  lay  upon  the  plate  a  delicate  green  leaf,  pat 
npon  Tbia  a  piece  of  gtaaa  to  keep  the  leaf  in 
poaitian.  Xow  pour  (so  as  the  plate  beneath  mav 
be  covered)  aaolution  of  the  hydriodata  of  potaAn 
containing  free  iodine,  then  expose  the  whole  to 
annihine:  in  about  half  an  hour  the  image  will 
be  fonned  on  the  >ilTer«d  plate  beneath.  M. 
Edmond  Becquerel  tupied  coloured  drawings  bf 

-■--'■ L_   -»....1««  *».*   «^i....«  *n  naht. 

It  liSelj 

t--r -.  nhotoff 

According  to  M.  Xicpce  de  St.  Y ._ 

plate  ii  plunged  into  a  iolution  of  sulphate  of 
copper  and  chloride  of  lodium,  at  the  larae  time 
that  it  is  rendered  electro -pcrilive  by  means  of 
the  Tcltaic  battery,  the  chloride  fonncil  becomes 
■Dsceptible  of  colournlion.  when  baring  been  with- 
drawn frim  the  bath  it  receirei  the  infiueoce  of 
light.'"  BritSy,  strouiiau  eive  purple;  sodium 
gave  yellow  ;  chloride  of  calcium,  orange :  all  aorts 
of  copper  give  ^reen ;  aulphate  of  copper  and 
chloride  ot  itronilan  gire  violet:  chloride  of  lead, 
white  ;  liquid  chkrine  must  alwava  be  proent.  If 
T.  Tdwoc  will  obtain  the  ■'  Transactiona  of  the 
Photographic  fkidetv  of  (intt  Britain,"  for 
XovMober,  iaSl,  or  fiual's  book,  he  will  find  all 
that  I  havs  told  him  and  a  very  great  deal  more. 
In  ecnci  uiion,  although  most  coloured  photographs, 
01  aa  they  were  then  called,  "helioebromea,"  were 
veiy  dueling,  yet  Becquerel  look  one,  which  he 
weiented  to  Faraday,  who  left  it  to  Warren  de  la 
Bue.  and  this  is  aaid  to  be  in  perfect  condition. — 
WtT-t.«  poE,  Harward's  Hiath. 

[t3o€S.3~Calr  Bopa. — 1  should  coniideT  that 
to  ne-  a  coir  rope  would  ba  decidedly  a  retrmade 
idea.  Inttead  of  that,  whv  have  you  not  tried  a 
clippnlieyr  Voa  would  then  abolish  all  cbaucea 
of  ILe  wire  rope  jiippiDg.  With  ''ft.  pulleya,  nch 
■  ripe  Wf.iild,  even  if  it  stretched,  hold  firmly  to 
the  itmsL  A)  for  a  coic  rooe,  that  would  atrelch 
and  tighten  Itx  worse. — Sirxuaar. 

;i"»i7l.;— Trueinff  Srlndatone. —Drive  at  a 
m'AfntK  if«ed  and  trug  up  with  a  rod  of  lin.  or 
iiu.  :r'.n.  or  even  a  piece  of  tube.  To  use  it.  keep 
toRLli^g  the  r^.d  or  lube,  which  should  be  held 
Dtariy  urittt  aoglea.  and  tnnis  as  the  edge  grinds 
away.  By  thns  turning  it  round  a  new  edge  is 
fiimtd.  all  the  time  :hat  the  stone  ia  tamed  off 
Cni*.  Th-^  stone  should  bedrj,  n.t  wet.  Do  Dot 
attfir.pt  to  ptrfcrm  ■U'^h  an  oprra^ion  close  to  a 
bthe  '-T  i-jther  naetina  wttSiirat  t)'  iroughlr  cover- 
inff  tLem  up,  ai  tL.i  duit  Si«i  er^rj  A-lura  and  will 
cau't  ttii^us  '!«in^ge. — !iV2-:-'iH:. 

'i:S7  J.I— A  Serloiu  Qnestios.— One  way  to 
nK'>v«their,;rutti;,vn  wji.J  in  to  apply  pata- 
fHnui.  TlIs.  iK  i;  a/iks  in.  will  csuia  the  scale 
fi  ipli;  'ip  anJ  l*v. 


'\P''».'«P'»'i 


I  then 


,e  old 

nob  thick,  wiUi  lime  deposited  fi 

loutlre  waa  made,  and  the  pipes  laid  in  the  baming 
embers :  whether  the  soale  beoame  loosened  by  tha 
eipaoaion  of  the  metal,  or  whether  tba  oomposition 


tbehi 


.t,  Icj 


w  were  aa  good  a 


of  the  scale  wi 
But  the  result  was  that 
away,  cbielly  in  dust,  and  the 
over.— Amtaebh. 

[46.'>7B.]— Steara-Laniieh.— I  am  aorrjtotell 
you  that  it  ia  next  to  impoarible  to  get  S  knots  out 
of  ahull  21ft.  long  and  6lt.  beam:  6  to  Tat  the 
beat  would  bepret^  good.  You  might  have  a  pair 
of  3iu.  oyliuders  and  5in.  stroke  oacillatote ;  ^nt 
thej  wilt  not  do  you  aa  good  aervioe  as  the  ordinary 
alide-valve  ones.  One  of  the  aimpletrt  forma  for 
OBcillatora  ii  that  I  designed  a  few  years  since,  in 
which  tbe  oscitlutiona  opened  and  closed  the  valve 
panagea,  whilst  a  single  alide-valve  atopped, 
started,  or  rovemed  the  engiuee,  one  lever  only 
being  needed  to  do  all.  When  wa  come  to  the 
boiler  qneation,  do  yoa  propose  (o  Die  a  horizontal 
retnm  tube  one,  or  a  vertical  i'  If  I  knew  aa  to 
Ihia,  would  quiita  sizes.  Aa  to  the  screw,  that 
might  be  20io.  or  ao  diam..  and,  aay,  22in.  to24iQ. 
pittji.  Thedraughtof  wateraftwooldin  greatpart 
determine  the  proportions  of  screw  ;  but  with  so 
much  baam.  a  fine  pitch  woold  give  by  far  the  best 
reault.  With  a.  coarse  pitcb,  nothing  like  speed 
would  be  got.  Anything  else  you  want  to  know  I 
will  tell  your  with  pleasure. — StTOTJOHT. 

[45-177.]— Air  Onrrenta.— Tou  would  only  get 
irregulai  and  intermittent  currents  under  the  con- 
ditions you  name.  Even  aopposing  that  you 
carried  a  pipe  from  the  stave  to  the  topof  the  nue, 
or  carried  an  entire  division  the  entire  length,  then 
Iho  atove  would  rather  draw  air  from  the  apartment 
than  down  the  flue,  where  the  waste  products 
would  partially  heat  the  sapposad  descending  air- 
current.  By  far  tha  best  plan  would  be  to  turn 
the  prodaots  ot  oombuation  into  tha  Sua,  and  then 
bring  air  from  the  outside  of  building  through  a 
pipe  with  an  adjustable  valve. — Smujaar. 

[45583.]— fltoam-Laonoh.- Your  craft  would 
really  be  more  of  an  auxiliary  screw  than  a  launch. 
It  you  are  intending  to  apply  sailing  power  such 
proportioDs  oi  I8ft.  Liy  Tit.  by  4ft.  deep  would  do 
fairly  well  ;  that  ia.  Ear  the  conditions 
required  for  a  sailing  boat.  But  with 
these  dimensioBS,  when  the  launch  is  driven 
by  steam  power,  the  great  breadth  ot  beam  would 
be  decidedly  averse  to  speed.  The  only  tbnroughiy 
auccesitul  application  of  this  priociple  I  baTs  met 
with  was  iu  the  case  of  a  Liverpool  pilot  boat. 
For  a  modarata  speed,  a  .iin.  bore  and  5in.  stroke 
cylinder  might  be  employed.  For  the  vertical 
boiler  I  should  specify  it  to  be  about  3lt.  Gin.  high, 
and  2ft.  Oin.  diam.  This  would  give  the  very 
ample  grate  area  ot  tl  aquaie  feet,  whilat  a 
properly  designed  boiler  could  be  made  to  yield  as 
much  as  40  square  fest  of  heatiug  surface.  This 
would  allow  of  using  a  quick -spe«l  engine,  and  a 
fine  pitch  o(  screw,  which  is  the  only  chance  of 
setting  any  speed  out  of  the  boat.  A  smallar 
boiler  could  be  made  to  do  the  work,  say,  3ft.  b; 
2ft.  Gin,,  with  30  square  feet  of  heating- surface. 
But  I  strongly  prefer  ample  boiler  pewer  as  being 
tbecbespest  in  the  long  run. — Suklioht. 

[45'iSI.]— WelBhts  for  Pressure  Boards.— 
It  all  depends  on  the  aperture  ot  the  jets.  But 
aa  a  general  rule,  a  couple  of  5Glb.  vreighls  wilt  be 
touid  BufilcieDt,  as  even  then,  with  jets  snch  as  I 
UBO,  10ft.  of  each  gas  would  l>e  none  too  much  to 
last  two  hours.  Some  jets,  from  the  small  aperture, 
require  mors  weight  ou  the  bags ;  but  it  is  a  great 
mistake  to  work  with  apertures  below  a  given  uzo. 
Extra  pressure  is  then  required,  which  means  wear 
and  tear  uC  tiags,  and  increased  chancea  ot  leakage 
in  connections.  Not  only  so,  but  tha  jet  ia  apt  to 
work  noitily  aa  well.  A  moderate  aperlure  Is  by 
far  tbe  beet,  as  the  jets  do  Dot  squeak,  and  the 
Diygen-tap  can  be  pJaced  full  open,  t  am  also  a 
believer  in  the  theory  of  the  gases  passing  on  to  the 
lime  cylinder  at  a  moderate  speed  only:  this 
means  a  fairly  large  aperture,  with  a  lantern  I 
have,whichhaaapairaf  the  moet  perfect  jets  I  poa- 
aesB,andusing  bag!  a  little  more  than  10ft.  capacity, 
if  Il>!]|b.  be  placed  on  them  the  jets  squeak,  aod  do 

littl»  rf^uced  at  the  jets,  Aa  lioon  an  they  are 
quiet  the  bast  ligbt  is  obtained,  and  one  that  well 
lights  up  a  20ft.  pictnre.  As  regards  weights. 
rubber  bags,  to  hold  water,  have  been  tried,  and 
are  now  adVertised  by  one  tuaker :  but  they  must 
uecessirily  be  somewhat  awkward  to  handle.   Bogs 

they  a:e  handier,  in  my  opiui  <n,  than  water.  The 
form  of  weight  i  prtfer  ciysrlf  is  that  of  dat  bars 
ot  iron,  the  TrDglh  of  thuiii  beiog  the  width  of  tbe 
pre! tare- boards,  so  thjt  there  la  uo  slriisin^of 
them.  These  tare,  it  tif  a  »«tioii  to  equal  S^lb. 
eich,  give  every  oliance  tj  iii-rtciw  :h«  pteisuieby 


ong  ti 
'eed  ai 


L  few 


dry  and  ignite  tbe  residue;  waab  with  kotH^, 
dissolve  in  three  parts  HCI  to  one  of  HNO,,  poi^ 
off  tbe  solution  now  and  Uien  uid  addmg  tcm 
add.  'When  all  is  dissolved,  erapoiata  naaljto 
dryncBS,  add  ECl  to  eipel  KNO„  nod  «wsata 
qoite  to  dryaeas  in  a  watas-bath.  Diaaolw  lit 
residue  iu  H,0,  or  preseivB  dry  uk  >  boUar- 
Bbotcb. 

[43.)  S6.]— Feed  ftn-  Snutll  BoHot.— (I)  i 
(mall  force  -pump  woold  be  fonnd  best  for  fk 
purpcae.  a!i  the  boiler  is  in  a  boat  and  it  mlgUb 
overworked  by  the  engine,  or  a  band  onawilks 
little  lever  to  take  ofland  on.  A  pump  wnfad 
by  engine  would  not  reduce  the  ateain  jaemutm 
moch,  aa  the  iiuautity  of  feed  aent  in  wmiMla 
but  amall,  as  a  band-pump,  whioh,  to  baofsBj 
aervice,  would  have  to  throw  a  goad  quaotitftf 
each  stroke  to  ohvieto  the  need  of  ^mpingfiira 
With  a  atatiouaiy  CBsine  a  gmi^ 
irrangoment  can  be  applied.  butDOtWlUfe 
a  uiuine  boiler.  12}  For  a  small  bcdler.  bdAh 
the  onayou  meniion,  methylated  spirit  ia  tkabat 
fuel,  humcd  in  a  aiphon  lamp.  The  same  bolWa 
a  land  one  could  be  worked  with  a  eoal  9n  wril 
enough,  but  it  would  be  next  to  impoanbla  to  fast 
it  with  coal  in  a  boat.— Sttmuoht. 

[45587.1-Honia-ClippMa.— If  "Cnttw"  wfi 
get  a  piece  of  strong  plata-glasa,  aboot  lin.  tkiak, 
and  mil  upon  it  some  No.  90  emerr  powdar,  iridcl 
is  to  be  had  from  hia  ironmonRer,  with  aonu  eola 
oil  and  a  little  petroleum;  then  take  (ha  bans 
olippors  to  pieces  and  rub  them  on  the  glasa  aramf 
^  oil  till  they  ore  all  bHght  alilni  om 
both  the  top  and  bottom  plates  1* 
tliem  up  to  cutting  pitch.  Iht?a 
dona  hundreds  as  above:  but  I  may  say  hewillM 
not  be  disappointed  If  ba 
each  plate.  Tneveiheaid 
ot  tbem  tjcing  sharpened  with  a  file.— JoG  Buir, 
Carlisle. 

[45S89.]-VotBa  tn  Engliie.  —  No  donbt  ft* 
brasses  are  badly  fitted  in  the  first  place,  orne 
have,  by  aeddent,  changed  the  brua  round  ao  Oat 
it  does  not  form  with  (he  bottom  brass  a  i  iiiiijilsti 
circle.  Hcnco  tbe  foroa  of  the  engine  lifta  flit 
abaft  out  of  its  bearing  at  one  part  of  tbe  itrcto, 
whilat  at  the  oppoaite  point  it  foils  ^'.  'k  wWi  l 
jerk,  which  cames  the  bump  posiit.j.  Are  yoa 
also  sure  that  the  noise  does  not  emanate  from  Oa 
oonnecting-tod  end.  It  ia  a  moat  difficalt  tUng  to 
locate  exactly  the  source  ot  any  particular  iniix  s 
an  engine  from  mere  description,  allhough  in  a  few 
minutes  I  could,  no  doubt,  say  where  it 
from  it  I  was  standing  by  the  engine. 


other. — ScNuaHT. 

[4d589.}— NoIbs  in  Bnsine.- "  Constant  Sah- 
scriber"  has  jii^l  the  aama  complaint  with  Us 
engine  as  we  had  with  ours ;  bat  we  remedied  onrs 
in  the  followioif  way : — Our  engine  is  one  ot 
Jonathan  Eigrt't  patient  engines.  The  alidsa  ata 
worked  witbccceutiicwheelsand cams  ;  one  of  the 
cams  had  slipped  hack,  causing  the  steam  to  be  pat 
on  too  late.  The  result  was  a  thump  on  tbe  crank- 
pin  and  crank-sliaft;  the  above- mentioned  plaoM 
could  not  be  krpt  cool.  I  think  if  "  A  Conatanl 
SubMriber"  will  look  lo  his  slides,  he  will  fiwl 
some  mistake:  wbcu  he  has  made  that  right h* 

will  be  able  to  lighro-  "■"  ' '■ —  " 2.i— • 

heating.    I  should  b 

attend  to  query  4'>-534,   and  also   his  a^ ._ 

query  No.  4i4'J.'i.  along  with  Mr.  Lancaster,  or  KSJ 
other  correepondeut.- R.  T.  B. 

[4.i5!>0,]— Power  for  Fan.— You  can  apply  a 
lever  to  a  crank  on  the  same  shaft  that  carriea  the 
heavy  fiywheel,  and  from  the  rim  ot  thia  wheel 
either  carry  a  strap  to  the  amall  pulley  on  the  fan 

penda  on  the  size  of  fiin  sod  the  pressure  ot  aii  joa 
require.  If  the  flywheel  ia  a  heavy  one,  it  you  Mt 
it  up  to  a  good  speed  it  would,  ao  doubt,  mn  tor 
Bome  seconds  after  you  take  your  band  off  the  lent. 
But  to  keep  up  the  motion  without  oonalastty 
working  the  lever,  the  only  way  would  be  to  driv* 
the  fan  with  a  falliog  weight.  Perpetual  mottsa 
has  yet  t^i  be  discovered,  or  that  would  jiut  aitt 
your  requirement.  With  the  few  details  before  oa 
given  in  query,  it  ia  uot  possible  to  say  mn«  with 
certainty . — Suvi.i  n  HT . 

[4^96.]— 8taam-I.auiich.— For  details  of  boll 
A'C,  sea  n^  reply  to  query  44.>41.  The  LH.F. 
would  be  de]Kudent  on  the  speed  of  cngiae,  Iha 
nominal  lwin)>leBa  tbao-  H  P..  but  nirh  an  Mjar 
driven  up  to  a  good  speed  would  pnb^ 
indicate  4  to  6  hor^e  at  least.  It  i*  lumis- 
ing  what  3  smill  i-rlioder  will  ij.  I  hata 
regolarly  got  C'l  I.ILl'.  fr>im  a  Gin.  cylinder  ltd 
6in.  stroke.  The  sp'^cl  of  the  Iioat  would  tie 
a*  atated  in  previous  reply  :  hut  it  with  bluff  lisei 
not  more  than  abu'it  ti\  miies  nu  hour  could  be 
caleulate.1  on.  I  have  not,  a*  yet,  seen  tbe  castings 
advertised,  but  thill  hire  a  si4  down  before  thisii 
in  prut.  »]iit  will  then  tell  you  my  opinion.  Bat 
I  fincy  they  would  be  too  slight  tor  actual  hard 
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IT.— 3ra- 


wotk.  A  unw  ii  far  chaaprT  to  &t  op  thaa  pkd- 
dlaa,  u  Ton  wanid  find  it  7011  btA  built  both,  u  I 
)uTB.  Tba  wlwelti  to  be  of  much  use,  ahoiud  ba 
f oathering  onei,  and  the«e  ne  Tury  coeUy  for  tbeir 
riM,  bom  tha  lot  ot  «iull  torfcinK'  '■^i  fitting  they 
rvqnire  to  fit  tluiin  up,  A  ecrei?-<ougiiie  alio  cui 
In  Dwd*  ebwpcr  than  a  paddle,  u  tha  cyllBdar- 

Paddlei  maks  a  vtry  thoiry  boat,  but  it  meuii 
nuln  oOft  tad  WMght.  One  I  dwigned  aoms  four 
nav  dace,  vas  Ttiy  light  lor  ila  paws.  But  the 
boQai  waa  nuda  to  toim  a  baae  to  lonn  part  ol  the 
frsming.  Altonthoc,  I  ihauld  not  adTue  you  to 
trj  a  paddlo  m  pnfi •-  "•- '*™- 

UOEE. 

[«598.] 

qnMtioti  it  one  quite  beyond  tha  akill  of  au  amateur 
to  naka,  ai  it  lequire*  apecial  etamping  machinery 
to  tun  tbam  ont.  It  ii  oertainly  a  moat  ingauiona 
dMJBod  and  conabsclad  bonwr,  m  a  fiat  trick  is 
■Bsdaod  10  fed  in  at  tha  botlom  ot  the  burner, 
Irtiibt  it  oomee  oiitae  a  cinular  wick.  If  "  Fyn- 
BHt"  Ukea  to  oommnnicate  with  me  thraugh  the 
"AddlciaCoIuam,"  I  would  do  all  I  could  to  be  of 
■Bj  aaiataiiM)  to  bim.  or  ehoold  be  happy  to  ahotr 
Um  <MM. — Smnjoar. 

J ISeil.]— Bolter  FrBMnre.-To  "  Suhliokt." 
La  tha  ande  are  not  rivetad,  but  limply  braaad — 
•nd)  thanfoce,  the  we^aat  part— IshouMiay  that 
by  mj  rate  the  premure  neoaaeary  to  blow  out  the 
Mid*  wonld  be  thaoietically  aboot  2,246!b.  Tha 
■Ml  Kaalt  ihoold  be  good  for  S.OOOlb.,  but  ai  the 
•odi  MM  bnuad  only,  I  ahonld  not  care  to  oalou- 
"  m  the  taoaoity  of  tha  Bpeltai  in  the 
a  aalculatiaa  o"  """  ^~'  " 
t  be  more  jhan  a]^>roiimate, 
nxu  a  thorough  examination  to  .  . 
■Ktoit  of  hold  tbt  bnued  Joint  had,  it  oan  be  only 
tliMMticaily  expreaaed.  Ai  to  a  working  pre«uie, 
I  ibonld  not  advin  more  ttaau  from  40  to  .iOlb.  J 
balina  tbii  t«  be  well  within  the  limit  ot  aataty— 
batftiialwaye  well  tobeon  tbeaataada.  Atanj 
ntv'  ihonlil  not  myMif  mind  working  the  boilei 


Jlty  p 

want  of  nraotloe-  In  laying  the  beanngi,  you 
■mat  tty  w  [onat  that  auoh  thingi  as  tlata  and 
itMIfa  asiat ;  the  twelve  tu>t«  ot  the  oitaTe  ought 
tobaaqnallT  divided,  and  each  major  third  ot 
rixth  ihonla  have  preciaely  the  fame  number  ol 
banti.  I  tancy  you  nave  aui  boon  mialedby  aomt 
fiwUdimu  diraotiona — auch  aa  tha  old  maatua  uaed 
to  loTS  aiving — a*  to  tba  awaetnaaa  01  brillianey  o{ 
MrtaLakayai  if  ao,  thaaonner  yon  diaoaid  poetry 
fnm  tuning,  the  more  llkoly  yon  will  be  to  auceeed 
In  laying  an  equally  tempeied  aoale.  Tanias  ii 
nmp^  a  mechanical  opcratiDii,  and  baa  notiuni 
whatever  to  do  with  maaie ;  oanaequeotly,  althone! 
practical  tnnera  may  apeali  of  notea  aa  being  fla' 
or  alttip,  it  ia  not  the  flatneH  or  iharpnea  thai. 
fltay  think  about  in  pnttins  them  right,  but  the 

rnin^nrai  oramootbnaie  of  the  ~' '-  "■ —  ' 

ty.— W.  H.  Davies. 

[4S6ia.]— Borlnff.— It  I  waa  about  to  tacklb 
•nch  a  10b,  I  ihoiUd  try  and  gat  throuEh  it 
qniiikaruaabytakingtfareacutathioagh.  lahould 
nnt,  either  buy  or  niake  an  iuch  twiit-drill,  and 
TUn  thia  throegb  with  the  ratcliBt  and  a  lever,  aay, 
3tL  long,  wliich  mi|;ht  be  a  piece  ot  iron  pip« 
•lipped  over  the  ordinary  lever.  When  the  Im. 
bola  waa  through,  I  abould  next  take  au  inch 
cntter-bar,  with  a  cutter  to  take  out  the  hole  to 
the  leqnired  >iza  of  Sj^in.  A  iever  a  little  longer 
th»>  betore  on  the  brace.  Patienoa,  and  plenty  of 
ao^>-watei  wDolddothe  raat,  and  produce,  if  yon 
know  how  to  properly  ahape  the  cutter,  a  fairly 
■nod  hole.  It  you  drilled  the  hole  thiaugh  with 
urea  aiiea  of  drilli  you  would  get  a  vary  bad  hole. 
pmbatdy  running  aU  on  one  aide.  Thia  yon  would 
eotlraly  avoid  %  the  plan  I  have   anggDated. — 
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Gannine  Paste,  p.  IT 
__  .  I'apwsUkiav,  ITO. 
iXiM    Watah  Fini^inff,  17 


,    NBDlunatlc.  ses. 


QUDSIES. 


[4WnO~BprlnK    Balanoe    BafSty   Valve- 

Wuuld  "Biinlwhl"  ur  otb«<  tell  mi  huH  to  lukn  , 
bprmg  balADoa  jiaftty  valve  tor  a  modal  looomntive  Srt 
limK,  «itk  dimtiODi  huw  Co  make  apriu,  ice.,  viti 
alutah.  U  poiaible,  uad  olilice— An  Eaaui  Boi. 

[um.]— OkriMntead  Brlatol  Oardboatd*.- 
Bow  -la  thiaE  prrpai¥d  t  Are  tbty  brltUo  t  Ui,  ina] 
Aer  br  trwly  bent  to  any  ihnpe !— Srumjii. 

[tsosi.] -Oalatlna    Platea- 
jseitaia  my  own  platui  fn~   '~ 


lea,  and,  if  pnKtictiblp,  bad  Ihr^u^tafiu 


[4SnE.1-AaralaT  ApertaTe.— I  wilt  thank  an 
flcpPTt  tor  A  rod^Ei  Eind-ruLdy  war  of  judging  of  ■ 
iLAirnlar  apnturo  of  mlaro«;oplc  obfeotlriM  when  gr 
uxnnUT  li  not  necdnl.-B. 


and  Clio  motlcla 


a  |p»d  mlmMBOpe.- 


JElnd  raoden  cq' 

[lUS6.]-ltasnatIa  IndnotlDn  — T>  Ua.  Liv- 
kavBa.—lf  I  wiad  a  permineat  maAnflT,  aiy,  havinj; 
,3leil  ain.  lonf  and  ^.  gquui,  liftrav  (mt)  KUb,,  wllh 
wire  Co  tha  deptii  o(  ^in.,  what  cnneat  afaould  I  (ret  br 
lamoiiBg  and  repladng  lieapei '.  Or,  aay  what  alHd 
muoaC,  te.,  ihoud  1  raqolra  to  obtain  a  cnncnt  aqoal 
to  liiiir  Tin.  BiiDKiu  al  tnomsil  of  pulling  away  litaner ! 
Alao,  how  beat  tu  make  tha  mag'iieC— in  plalta  or  othai - 
viae  1  And,  lunr  wind  tha  wf i«  1  I  Hippan  on  two 
hubbini    aepaiatalr,  aa    in    elactei  -  mairaeCa  t  —  Tav 

I*S838.]— Tnming     in     Tin    Bdjraa:— 1   ahouU 


an  exphmation  to  the  follawlag  *~-I  have  a  atngla-atnika 

brU  on,  and  It  acta  all  right  anddropa  tha  Indicator  daaa: 

but  vunled  u  trambliag  ball  Initeail,    llii*  I  put  on  and 

ineetcd  aa  above,  but  aonld  not  lat  tha  flaiia  to  drop, 

lio<«fa  the  bcU  woald  i&>  allrlgU.    Ihadthetwu 

la  tbme.  anil  etooietvl  and  dlacnaneetcd  them  altar- 

natety.  nd  the  aiagk  itiuliB  bell  in  aoeh  ca'e  worked  all 

--^'  rissinfc  and  droppmg  the  flaga  from  the  4M>r*Bt 

ni,  hot  in  no  oaaecanlggtthallasa  todnp  withlha 

lUnv  bell  oUt  all  tbc  oonneotlana  m  aaah  caaa  bdng 

xhercaMn  for  tie  three  wirea  la  I  have  baHa  at 

aaidi  esd  of  the  station.  1  and  S,  Una  Wirt*  1  1,  coppn 
'  B.  I  alKi  triad  the  toUowiaB  uoanecticma  with  the 
ilbiVKudcd;— Connect  AD.  drapa  the  dag;  connect 


kV^ 


W 


000 


in,  di 


aair  and  riaga  b>ll;  esBneet B C, rlon 
with  the  xicfle-iRioka  Ml.    With  ffie 
[tiiebpll   in   BUh  OBH,  but  wUl 


Ur-mNlDg  bell  it  .,  - 

nut  dcnp  the  flaff-  11  you  will  hlndlj'  poiak  vuu  uj  wc  ujv 
cuiiiie  of  the  above  cnrioni  remilta,  and  how  to  remedy 
Willi;,  you  will  o)jlijra~A  Novici. 

[ISSSS.I-ObJeot-ai&aaeB.— Mr.  B,  Hind  (l»49(i,i>. 
3Si)  (talei  Chat  be  uwa  a  mown  RJaai  0.;.  'Will  hi;  kindly 


I  hi 


It  Uttedup 


.}T  JLHy  binta  aa  Co  malilii^  madiloo,  &c.,  lAboiild  be  very 
itrataM  for.— Tau  Uioaa. 

[uasH.]  — BhennAtiam.  — A  sentleman,  ago  «1, 
Uiiue  lo  a  alt  diiitict,  niffcra  muob  tram  aeiatua  and 
oenralgla,  Ib  aoxioo-  to  dpd  a  aailable  lea-alde  plue  fnoc 
]iae»]  that  would  be  likely  to  Impnm  him.  Won^d 
■umeone  kjudlr  adTiae  for  a  pemuinent  reaidenoe  in 
Seghmd  or  walea  *    He  aometimea  auffara  acroraly  in 


ring.  Jupiter's  bt'lt*,  but 


SpMd  of  BoU'Sllle.—At  the  laat  meeting  of 

Iha  Bonth  Statfordshiie  Hill  and  Forge  "      ' 

AMOdation,   a  paper  on  "Italli " 

waaraadbyUc.  O,  D,  Wright,  .     . 

'    ntaaod  calculation!  leeined  to  point  to  the 


faiiann' 
" Italliug-mlll  Speeda" 
t,ofWBlaBll.     Ei- 


friiwit 

Mrt  roaad  for  forge  idUi  for  billeta  baiag  316  per 
D^nta,  by  2(Hn.  rolls  running  at  60  revolutiana  : 
ten  Dp  to  4iD.,  SiUft.  per  minnte,  by  20in.  rolls  at 
GO  rerolntione  :  bare  up  to  liiu,,  230(1.  perminute, 
|w22iiUTolla  at  40  revolntiona;  ban  up  to  ISiu., 
172tt,  brSSin.  rolls  at  SO  rovolationa.  All  theae 
■Jiarta  wars  for  ordinary  draughta.  A  diiouaiiott 
took  plaoe  M  to  whether  or  not  increaaed  speeU 
~  Bold  not  injure  the  quality  of  the  famous 
~  an,  but  the  objection  was  met  by  a 
ID  of  the  nee  ol  the  light  draaght. 
To  break  glua  to  any  required  form  make  a 
aotobi  with  a  lile  on  tha  edge  of  tha  glass ;  draw 
yonr  figure,  starting  from  the  notch;  make  a  small 
rod  of  iron  red-hot  and  draw  it  along  the  lines ;  n 
cmok  will  follow  the  iron,  and  the  glaae  can  than 
be  aaiily  broken. 


I  -VentllatlnK  Qrataa.— Ha>  any  anr  blei 
—  "emllaling  grata  as  oalled,  with  ilb  iiper- 


alia,  us  I  bave  xeu  stated  T-li,  T.  B. 
[USBO.l—lHttha.— I  wi*   to  turn   aoma    pi« 
ihaftlnfT,  but  In  duing  ao  I  And  It  springs-    He 
— -)  thiat     What  kind  ot  barkttay  diimid  I 


,  th?  Interior  of  the  waits  ol  O^peiuiDiia. 
divide  the  duublF  star  Castor.  The  U 
[II  bear  the  full  opeohig.  Hhsnld  I  oMal 
iChaenrwnglawo.g.I  It  ii rather  awk' 
rf  ita  length.  Ijot  roy  object  _  taa  bwa  e( 


E.  T.  / 


wlllals 


•ooog  nn  trioida,  have 

— ' '-wa,  and  wa  ebi 

taken  np  by 
'  it,  civinltna  daaortptlo 
loiild  like  to  Mk  a  f( 

IT  friends  will  khu'' 

lay  lay  that  my  apceuluB 


D  dsubt,  imite  at  K)  aatl- 


If  mnkiug  apMula,  tl 


ime  of  OUT  friends  1^  kmdlj  anew 
-lay  lay  that  my  apceulDO  It  lOla. 
luwllBurth.    Wdl  01      ~ 


hoDld  I  u*e  tu  taks  1 


:  Calrer,  plHae  aay  the  ; 
with  buch  H  BLis  of  ipaouli 


W.  K.  rigott,  or  Mr. 


LT  threads  to  ths  li 


[U631.]— ODardiaaablp  of  Oblldraa  by  Har- 
rlagv  Hattlemont.— Would  '■  Bpcrana  "very  kindly  aj 
"' artica  are  married,  and  a  aettlemtnt  ih  azecuted 

to  pEOlHt  the  tanda)  tlie  pown  of  ffuwdiaDahlt 

_-iborn  ehildrea  T    In  faat,  la  It  ever  done  t— the 

power  a(  guiudimiihip  being  usually  rested  hi  tha  father 
aluueliywillt-J.  W 
(49682.1— Oleograph*.  —  I  have   a  oouplc   ot  thn 
"'nd'-'^-™-"-^^""- 
.rith  them. 

iijjutyl  A  nnnge  ood  warm  soft  water  ATD  laMdeqnate  tv 
the  work.— H.  C. 

I^ue^.]—  One-^ltndar    I-ocomotlve. 
*°"*  'd«  o'nly.  "■"'"" 

irTCflpondent,  kindly 
L  voriL  laiily  with  one 


HnyRh'-nian.  0 


suB^isd  ..    

that.  Alao,  ate  they 
whicti  would  be  an[ 
oome  otiier  qneationii. 
eyo-irasoteaehpowe.  ,.  .  . 

1  knevthepower  Irequtrcd),  and  thi 
ot  the  aitalf  eyivhola  from  sysli^iul 
tal«)eepa  eomplete,  what  siie  tl    " 
ISBgth  and  diameter  eg  objert-E 
lana'    AtiirmUabla  lint  at  hoc 
one  able  will  take  It  op.    Think 


>w«ni  that  VDDld  be 


W. 


'  dndur  ti«.  local 


a  flywhevl  does  when  driving  niaohinery.— 


ido-valvq  cyiindor 
cU  viuld  itiv*  1 
led^ad  pointi.  jim 


otthe 


t  who,  for  all  that,  iadeCermioed  to 


rent  tiaeivLnoera  and  mecbanlciana  goat 
iwil  in  this  dtr  lor  etTcctinK  a  tidiil 
L-tween  Lifripool  and  Manchi^  er  tor  < 

pnsia;^  of  the  very  lugett  veMi^ls. 
w  follow  the  existlaif  muiM  of  Ihc  i 
id  Irwcll,  on  whieb  latttr  river  Uanch 
out  aervn  mBes  above  tbe  point  nf  eonfli 
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Deo.  so,  XMl. 


d»t«,  whtn  It  Ii  iDUadcd  ta  form  th*  hubonr,  1>  Bin* 
Mmlls  from  th*  Bmth  bd  D jdi of  liTopaol.  As 
tho  pioMnl  (iDBiirit  M  of  ttaa  tirar  ehuiul*  would  b« 
cut  ttroDit,  tha  naTi^itioo  mold  h»  MeompliAad  bT  ■ 
cumpKiistlwly  (tnlolit  ocmnt  oT  SI  mtls  —  oolj  onr- 
fiMnh  toiia«  tbu  Ubs  sow'i  flight.  1  ahoBhl  b*  Klad  if 
■DOW  at  jour  oot-wUllDC  BOtnHpeodaiiti  woold  BSoid 
1.1 1^ —  —  «.,  (oUoning  pumta  aoBBRteil 


tldil  ntan  of  tba  artuur.     (c)  Tha  pnbabia  t»gth  at 
tima  it  wodU  taka  for  Ibe  tldaa  b  aacud  to  Kaofbertor. 

tlia  Iridiun  ol  th»  banlu  and  bottom  ot  the  ihauBeU 


iXtt-niie  at  tl»  hJ^mter  Icral,  and  aDont 
100ft.un)«B  tfaobittain.  (#]  Thapnbableruagcof 
tba  barhauT  of  ^lanohaalcr  after  aaoaDdia^  a  abai 
cuvaladanlficieatlftiianDir  thautmopt  poiaiblcil 
Duat.— UiKBET,  HaucheaCiir. 
:tUII.]-Oaalah  Butter-Caak^.-OiTi  uur  n 


iikJi.  a 


I  of  whic 


.      .  .   ^ m  Kiul  otbar  knlf  a 

himllea:-MiLi:oi,]i  Am  Co.,  UnraDck, 

[4«Ul.]-ClreaaMauU  on  BriokHouaar -U; 
hcwac  (HK-briL'k)  built  DBly  a  fair  y™™!  "  b.lnif  rafiillr 
aovsrad  avR  mlh  ■  gmn  iBaiild  or  funtuii.  Wbut  ii  thu 
OLUwl  And,  would  ajma  uf  aucptafticilratdinDnaciiba 
>  medr  T-aAiuuM. 

(4UM,)-8top  Watoliei.-Cui  anj-  of  our  vatch- 
maliiiu'  frioBdi  diKilbe  Ine  mtch-iolna  of  * 
Ido'l  Df  ftuD  watihtit  IbaVB  aecD  dds  vimacenln 
aacoBdiluiia,  wbloh,  nonnall]'.  iidlt«tlr  otar  tue  xn 
One  PRvanre  mi  tha  atviu  apiodle  iCarta  tbo  hand,  i 
igninil  atopa  It,  and  ■  third  rcodn  it  Hying  back  to  thi 
poioi  wbdiia  it  alutad.  I  am  Lold  ttaut  To  ih>.'  UuibiJ 
Btataa,  when  (top  »>itfb«a  bm  betu  bmufht  to  a  bigl 
ditn*  01  perfieuoD,  aoBia  hava  u  muf  u  tbree  haridi 


— Q«l0dcilll«in, 

,. — intaira  "  klndlr  RiTO  tho  datM  of  original  aoa 

atmetioa,  and  tba  builderi  of  tba  folleiriru  olaaiaa,  a 
inlaiMtfnB letter  tr  "-  "~'    "•'- 


r  Iniide  cylindcra  I    Alu  if  CaL  G 


havdbtoi 


pluwtand  Itim. 
quntion;  butai 

lUlaln.   tut 


V,>L  XXV.,  p.  ail,  uidTaLXST^F.4L 
-macnetic  ilujk  on  p.  S»,  Vol.  XXO. ;  M 

m^on  on  the  aabjeit  ia  the  baok  tcIodm 
[.  upwarda.l-'W.  P.  (You  wlU  ■«•  tkat  in 
lasbopalclby  "U'ii1.Iul.C.E,"p. Vf.)- 


il  sh  .1  tliiMw  at  ecoeutric  I  ahould  have  fui  aanir. 
I  maDae*  the  plunder  and  atuBiue  box  part.  It  0 
I-  muine  laigc  enough  fur  a  %ewing  machiiie  T    Yea 


Bailw&7    Pl&nt— Wilt    ny    frlmd 

kindly  iof,iria  me,  thiuuifh  luur  verv  Talued  iui<]inU:(- 

_^: _>...,.  _    j^  ^^  ^  Parliament,  railway 

~  prorida  QuoW  or  ■jjB'iot"- 


■tf  ibt 

migoi  lie  poaaiDW  k>  b  .avor  tht 

ol  DO  pneCtcsl  oae.  vbr  Aaslt 

n  t.-minfinithar!;— W.H.W. 

g,    well   txalan  ant 

_ „  _  „ li  N^o^'iii.J-A  n"  _ 

(What  iait^ouwanttjkoow!    It  la  apparAtlr  ■  lul 
of  atau,  nvioc  thcii  munitudaa ;  but  yuu  du  not  mc 

fVou  ahould  procure  tha  apaeiilnlioaa  trom  fit  Fautit 
Uaica.    S.  WheRareoucholUtjbeobtaiDeJI    S.Br 

alo!!U<cfu».    1V«  bf  li  ;ve  ther  u*  nada  by  th*  mm- 

~"to»Eiploai>.«L-dmMny.I-I,.  Wa»ii»n.     (Fotia. 

etluaa  ua  vlglm  making,  bm  p,  408,  Vol.  XXII., 


.    Can  aB7on£  explain  bov  il 


I  maofved  l- 


ruM.  I-Sark  Slide  uidl^naAafarCuDet 
Will  W.twcxlar.orMmaathar  teadn.  kiuUr  gin  mc 
inflractiona  aa  plainlj  aa  poaaihlis  on  makia*  a  datk 
■lldc  to  hold  put*  <J  br  SI  r   Alio,  how  n         -  - 
there  Doodtdl    And,  iriiat  ahould  thei  be,  < 


indtinian  in  great.  BCTeral  plana  han  b>«n  tried,  and 
uulhiag  ^uuaan  BO  wall  u  a  ntam  wire.  Onacoaami«l 
Bvusdi  it  ia  dnairaUa  to  uae  aaitfa.    Will  anjolour 

in n'UHtauM  WMld balikely  to anawtr  tho  ptupoM l—S. 


[«atil.] -B»rilii»r'»  Vlolla.-Beapeetlng   "Olow- 

otlk'r]iaEriimproTeinen[.I(hDBUbke  to  aak  whether 
the  wood  at  the  paar  tow  U  no  moah  anpntor  to  other 
waod*  fur  Tiolio  bndgia !— Cuvra. 


IT.J-Olroula?    OlatsTD  — 


dicular  wtem  lufl.  diam^iw' which,  with  lU  i 
will  neigh  aUiat  IS  tuna,  it  will  ba  aupputed  Inr  a  oaat- 
lion  bi'sm  natliic  upon  two  e  ut  inn  potara.  im.  aput, 
•ndb;  two  owt-iruD  or  rolled  iron  lotataanuring  Kid 
-  .(.lightaDfloK  and  ea.h  cod  flud  in  tha  mam 
-'-'-'-—  Ift.apart.  Will  anrona  t^  no  the 
a  and  ^iatal    And,  bow  tbia  ia  to  ba 


walla,  wtafeh  ar 


.  — „    .._^ — d  bo  double  actual 

walfhltu  boeiniad. aBT.SS  or  aitona.    Tba pillata and 
bean  an-  cquidialaat  from  cich  wall  which  lupporta  the 


aupjilr 

auUi^ipiitl]'  atniug  to  raiat  that  piviaur*  wiui  Uw  mean* 
ul  putting  in  the  add  and  chalk,  either  all  at  once,  or  br 
nMwwirq  amail  duaei,  wfU  tha  K"  Reoer'te  up  to  the 
"•luiKilpnnunt  othowam  I  to  ipi  about  it— with- 
uul  till'  aid  of  pumpi,  and  what  qotBtitf  ot  chalk  and 
neid  (with  ■Iretiilh  of  add)  will  make  li»  ouLs  feet  of 


tortr  u(  it  pnr  i>(aai 


•hh-li  wuriu  —" 
wtalHi  wai^. 


-°St. 


J4liiai.|  Vftlm.  Cm  iuir.>rr<iurn*d(r>irivanen 
4nwuH(iwl4**howlunHliuaTalv  that  will  with  In 
■  mill  miMl  Bb<HM  i;iiB.  diwrn-terl  1  ailailt UqiiU 
Mithiiwiarl.Midlkani  ■■Ball  hulo  to  allow  tba  air 
t" >*»■■•.  Wlirn  Iba  w^fJ  gat"  lull  I  w*»t  the «<)«■■ 
tiirlw  ib>  apeitari':  but  all  th-  itllTerent  kinila  uf 
"I'm  I  Imit*  t(M  do  nvt  aat  pnwrlT  iia  aaniunl  o(  Uii- 

Ei>«in>  iwt  betag  HUnrkflt  U>  fiifu'  tba  ralve  tight  up 
'  Ha  Hal,  Hd  I  nuMiit  ung  it  lull-anMiiTFr  milniou 
■nn-itiitiitaM'eaBlaiidaeaoa  1  bava  U>  work  In— n  lla. 
—■  -  .^  nikUU  of  Uw  Vl-wcI.    Willi  uuit  i 


*•)   T.lloi 

IMMU.)    Ou,  1 


^Iw  to  appn-otln  ■ 
TahoStdlvglail 
•q  wniihl  hlndlT 


ANSWERS  TO  OOBAESFOVSEVTS. 


HBt  to  ■HTMnnitanta,  nwla 
not  (ofwud^;  ud  tb*  nam 

glTMtobqnlHn. 

■,*  AttuUoa  !■  oipeaiBllT  dikwii  to  hhit  »«.«,»* 
OBM*  deroted  to  letlan,  qnodaa,  aad  npIlM  li  aaiat  tot 
tba  lanoral  good,  and  it  la  not  tab  to  oBoupy  It  wtth  oo*^ 
tiMU  nch  aa  an  Indicated  abo**,  wUah  an  onl*  of  Indl- 
Tldnal  Intaraat,  and  whiob.  If  not  adroitia^HBto  Intham- 
aalTSB,  lead  to  tspUea  wluab  ««.    Hie  "  Uxprnmi  Bale 

maCiaii  and  we  tract  our  rendaie  win  aTnll  thmiaaiTaa  of  It . 

Thefollowlnrara  the  Initiila,  Ac,  of  lattaia  to  hand  no 
to  Wednesdar  eronlog,  I'cs.  ;?rtj  aart  muukpowladged 

■Ui.  lti.>.Caiiii..».-l[.  H.  Laiton.-T.  « llliami.-V. 
lltiit.  <'ap(.  I^juplug.-C.  F.  ClJugb — Wabb  a»l 
Wtl.l..-I>.  F.  HK.-iilhy.-J.  H.  Uiflo.— lUifK.- 
C  W.-M.  U.  L.-Mflnaliqu-.— Nlobe.-Cal>.  -  J 
Uir^in.-J.C.King.-taosnda-tnKtioal  Watchmaker. 
— T.  /.  ft»U. 
'.  H.  I>f«iii:ir.     (ri"faiipi  D:it  ai  tenutXa  ««  a  ne- 

Tiy  iu^lvt  audCn,  Alt>iauWurki,ejford.)-W.  U. 
May.  |(u  biva  uuinernl  maof  time..  titcp.At.^ 
V  ,1.  XXIX..  lUiil  p.  1^nl,  Vul.  XXX  The  pruportioU' 
__. z — .  ...  _   jj  ||,ju|.  f^  (jjnj,  p^^  ^_ 


■•■d(KTlt>*d»np.43;,  Vol.  XXVII.  Xhanl*  no  "I'l'j 
inuthiid  uf  imutiiw'* ;  bat  ftn  etn  ti7  the  effect  of 
Fhiinlng  Ihrtn  iu  abunf  ooili » i|r-*' ■"  * ' '- 


phniHarid:ipatt«,«itlwTMTt*.:  -W.Tinjiu.  (Ur. 
ttbncMl>lh>-lnpr>ll-r>nipV-te  thi  lian^Uon  bfthe 
Mi'iuf  iIh-  jFir-niit  fiuliliiib  Wi<  harnnot  rnvrred 
n  iii,iT.  Hd  ainulaila  Uwc  it  ia  not  T«t  In  book  form : 
t-ul  it  niu  Mini  a  itamped  entehine  to  the  wctetaiT  ot 
the  Il.>ruh>.cii-al  Int•ltuv^  Niirthiunpton  aiiuare,  EC  , 
he  eitlbiiablotiliif  Hill  Till,  n»  d,iubt.)—l).  UaAuiN. 
iSi'i-p.  tu.  Vol.  XXIII.,  for  a  full  dancrlptio.i  of  an 
clCL'l'tiidui:k,aBdal(iip,  OUT,  Vol.  XXVII.    Further 


nd.  irao!, 

^ jl.l  -Wian.  IGn 

bv  done  Ih  the  Inttie,  ur  br  appliaucM  amilar  tatUM 
uaad  forwindinc  eoctoaieela.  We  know  of  no  beoka* 
tbaanhjott-l— U.W.  KxLLia.  ("  Eldridge'a Mioil." 
pubUohadat  At. Uocnvatiect,  HoxUn,M.;— U.A.L. 
l8eethainiiceB0[thela>tthn.-aDrluiiTTul(uaet.  BUa 


ot  all  Uuli  )iai 
Salomona: 


tha  Indicia,    uiad..'c 
gat  Qilk'a  Uanual. 


m  drecnbeJ  therein.)—).  Hii 

D  tha  dranlar  f^ —     " 


ipoiaible.  Taa  want  ■  ahoeklDg  caO. 
itruojr  enoufh  to  Indnoa  tha  dropphf 
».' — luld  not  ba  abla  to  leave  go.  See 
eid  Shooking  CalU  -CotxiH 
that  Ton  meai  waod.engfmTipa, 
,  of  any  b»kMUer.  or  of  iS. 
lu-atmet,  Hulme,  Mtnchtatcr. 
ika  TDu  will  Hod  wainL)  -Jam 


1.  U  the  . 


h&a  o^eTmi 


tba  da 


that  the  jnd»  will  c>immi:  it  jmu  hare  no  bitter  eh- 
deoca  of  the  debt^r'a  m-'iini  thu  rour  letter  nSardt  )- 
Tna  Flyiid  Dutcbkai.  (We  thuked  nm  at  tbeCtlK 
for  the  oltar,  and  Mrett«l  tbat  want  of  apnea  me- 
Tcniad  na  tnuu  BTullng  onriilirM  of  Toar  kfiwtn  iW] 

T.  Qoaaronu.-Vbai.-Tour  qa>rl*a  can  oalrtppeK 
tnth*  "BitpenoraabiCiHUBin."  ^^ 

8m.— (lUuatrutedanddeecnbrdonp.SSr.Vol.XXril.J 


Bialag  PhotogntphB  fiw  OU-Palntlar  — 
Mr.  QolliTai,  writing  to  the  r/tatofjra/iMe  Srr., 
■aya  :^"  To  make  the  aolntiaD,  take  (nr)  two 
ouuoai  beat  white  ^m-aiabic,  put  it  is  a  amall 
gallipot,  and  Juit  corer  It  wiOi  eleor  cold  watar; 
let  it  atand  a  few  hoon,  add  a  Uttia  mora  cold 
water,  than  (lajr  next  day]  nw  warm  watar  nntil 
BofQcientljr  liqud  to  flow  nicel;  from  the  bnih : 
filter  it  thmugh  a  pieoa  at  wst  aoiUn,  made  k>  bj 
dipping  the  mailin  in  water,  and  wringing  it  oat : 
thu  odd  to  tlie  whole  aalntuHL  abont  a  imall  taa- 
apoonful  of  floelj-powdend  alum,  let  it  itt^ 
until  deal,  and  it  U  then  St  foi  um.  It  tpntdi 
nicely  otot  the  photograph.  Uong  two  eoala  glTM 
a  gooi  aulaoe  to  colour  npon ;  it  ii  alwaja  nadf 
for  UH,  and  ia  tuaf ul  in  ipottiiig  ant,  and  lor  aaa^ 
olhsr  poipoaw.  It  kaepi  well  i  I  bATa  ioum  Ihnt 
wae  made  eightDenmonUu  ago,  and  iinowaa|OOd 

To  pierant  boiln  Inoniatatian  bm  tlw  pamt 
watutkatean  be  obtained,  laia-wator  U  poiiibb. 
Uia  the  blow-off  ooek  traqaanUy,  Nerar  waptj 
the  bailee  when  there  i«  tin  enoiiah  to  harda*  tti 

,  depodt.  Waih  oat  Itaqumtlj.  £zpuine>t  with 
tine,  Hne-watar,  oarbonato  ot  aoda,  oaibonateet 
bairta,  diloilde  ot  amnotdnm,  aom*  aataaaoe 
containing  tannic  add,  lioteed-msal,  and  the 
sleotro-magaetic  inductor.  Whan  the  rijkt  tUBg 
il  fonnd  cootiuue  to  nie  it. 

Son  fVench  palioh  reriver  il  made  of —pale  Ifn- 
■eodoiL  S  pmti;  itnug  dtetiUed  TinMU,  }  pial ; 

,  ipiiit  oitnipeotinB,  )  pi-it;  moiiatio Mtd,  I«a. 


Ja.\.  6,  1883. 
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^it  <BxtQli%i  ^ecijanit 


WOSLD  OV  SOIENaB  AND  ABT. 


FRIDAY,  JAXUARY  6,  1882. 


nrVEKTIOV  AKD  THE  FATEHT 
LAWS. 

THE  critidsm  tn  whicli  the  Patent  Law 
Amendmcat  Bill  drkfted  bj  n.  com- 
mittoe  of  the  Society  of  Aita  haa  heon  aub- 
jeoted,  will  bolj)  to  cloar  the  ground  for  the 
mOBBiiTe,  which  it  is  ^aerally  oonccded  muit 
bo  brought  into  the  Houses  of  Fnrliuucnt 
•ud  passed  with  iis  littlo  delay  sb  possible, 
whether  inti'oduoed  by  tho  Gioyernment  or 
by  privute  members.  The  Bill  put  for  trSiTd 
yyj  the  Booiety  of  Arts  hat  much  to  recom- 
mend it.  for,  in  t^iu  first  pirtcc,  it  is  draffnd 
by  a  coiuiiiittee  formed  of  men  who  really 
know  something  of  the  points  at  issue,  and 
secondly,  it  contains  many  proTisions  which 
•re  tteps  in  tbii  right  direotion.  At  the  lame 
time  it  has  other  provisions  which  are  be- 
lieved by  many  to  be  antaKonistio  to  the 
true  pnrpoM  of  a  Patents  Xaw— riz.,  tho 
eBOOurageinent  of  invention  for  the  bfncGl 
of  the  public.  The  preamble  of  the  Bill  ia 
excellent;  it  sets  forth  clearly  and  sncoinotly 
tlw  only  riuiaon  the  Stite  has  for  granting 
bh^  one  a  monopoly;  but  sonio  of  tho  pTo~ 
viaioas  are  as  objectionable  as  those  which 
have  marred  the  last  five  SUls  presented  to 
Parliament.  Wo  have  no  intention  of  fol~ 
lowing  the  apeakera  who  have  taken  part  in 
tiie  prolonged  discussion  of  the  subject  helct 
at  the  rooms  of  tho  Society  of  Arts;  but 
wa  may  point  out  that  tbe  weak  parts 
of  the  Bill  are  the  scale  of  fees  and 
the  clauses  relating  to  pximination. 
The  proposed  pxuniination  would  bo  worso 
than  useless,  for  while  from  one  point  of 
view  it  does  not  go  fir  enough,  from  the 
other  it  places  too  imich  power  in  tbe  hands 
of  tho  examiner  without  providing  any 
benefit  whatever  to  the  iotcndiug  patentee, 
The  esamiaatiou  wbioh  would  bo  welcomed 
would  be  one  that  pointed  out  to  the  "  in- 
▼entor"  tho  wantof  novelty  in  the  invention,. 
or  which  warned  him  against  tbe  possibility 
of  infringing  aiisting  patents,  but  not  to  tho 
extent  of  stopping  the  issue  of  a  patent.  Th(- 
Boale  of  stamp  duties,  though  reduced  to 
£12  10s.  by  the  Bill  (£2  10a.  aa  apjilication 
and  £10  on  grant  of  patent],  is  still  too 
high ;  for  assuming  the  object  of  a  Futcnt 
Idw  to  be,  as  is  stated  in  the  letters  them- 
■alTes,  the  encouragemrat  of  invention,  the.' 
fees  should  be  made  as  low  as  possible,  but 
K>  OS  to  leara  a  margin  tor  the  support 
In  a  proper  condition  of  u  museum 
and  library.  Here  we  may  appropriately 
note  the  error  that  has  boea  frequently 
made  in  connection  with  the  cost  of  patents 
in  the  United  States,  where  it  is  assarted 
that  they  really  cost  mora  than  an  English 
patent,  because  each  feature  haatobemado 
the  subject  matter  of  a  separate  patent.  It 
is  true  that  all  tbe  parts  of  a  machine,  if 
norel,  can  be  separately  patented  for  appli- 
cation singly  or  owloctively  to  other 
machines ;  but  there  is  nothing  to  prevent 
the  inventor  including  them  all  under  one 
Wtent,  and  obtaining  that  for,  so  far  as  thi 
QoTamment  is  concerned,  £7,  which  in 
^aotioe  has  always  been  found  aufSdcnt  to 
cover  the  heavy  expanses  of  the  United 
States  Patent  Office.  If  anyone  doubtti 
that  an  ameudod  Patent  Iiaw,  giving  pro- 
tection at  a  small  cost  would  to  of  benefit 
to  this  country,  he  may  be  referred 
to  the  pxperienen  of  Hours.  Denny,  the 
well-known    sbipfanildera    of    Dnmbuton 

Toir  xxxrr.-Ho.  are. 


Enther  more  than  a  year  ago  that  firm. 
Ixilicring  their  workmen  possessed  a  large 
Amount  of  the  inventive  faculty  which  re- 
mained latent  for  want  of  sufGcient  eu- 
c:ouragemcnt  to  bring  it  out,  offered  small 
money  renarda  for  improvements  in  any  of 
the  machines  or  processes  carried  on  in  uteir 
yards  and  shops ;  and  they  intrusted  the 
awarding  of  these  to  a  committee,  who  have 
recently  issued  their  second  annual  report. 
Practically,  this  report  i*  the  first  since  the 
scheme  has  bean  in  working  order,  and 
from  it  we  fiud  that  the  committee  have 
bad  under  their  consideration  no  fewer  than 
thirty-four  claims.  The  whole  of  these 
claims,  we  may  take  it,  hod  some  ground, 
though  possibly  in  como  cases  those  who 
Diode  til  m,  had  a  slightly  ezag-i^crated  idea 
of  their  importance-  Nevertheleaii,  they  all 
represented  some  inventive  work — whether 
useful  or  not  was  left  to  the  committee  to 
decide ;  and  out  of  the  thirty-four  only 
tight  have  been  n-jootei  m  unwoithy  of 
reward,  whOe  four  remain  for  farther  con- 
sideration. Wo  thus  find  that  during  IRSl, 
in  one  establishment,  no  fewer  thau  twenty- 
two  improvements  have  been  made  which 
judged  worthy  of  being  rewarded  by 
A  ranging  from  £2  to  £a— sums  which 
are  pmatically  auknowled{(ed  to  bd  inade- 
quate as  rcwardii.  The  committee,  in  faot, 
low,  we  loam,  empowered  to  grant 
of  money  exceeding  £10,  and  aUo  to 
give  larger  amounte  than  those  wbich  have 
l>eon  hitDerto  granted  for  improvemente  o( 
the  same  degree  of  merit.  Further,  some  of 
the  improvements  made  are  of  so  important 
a  character,  that  provisions  have  been  made 
for  giving  assistance  in  procuring  patent 
rights;  so  that  we  mayfairlysay  thesoheme 
has  been  so  successful  aa  to  have  exct'cded 
the  anticipatinoB  of  the  firm.  A  large  pro- 
portion of  the  improvcoieiits  made  by  the 
workmen  are  in  eonnection  with  tbe  wood- 
workuig  luaohiuea,  some  of  whioh  have  been 
so  modified  that  they  now  do  twice  the  quau- 
tity  of  work,  while  others  have  boeu  so 
improved  that  they  are  now  used  foi 
ditlcrent  kinds  of  work,  besides  the  one  for 
wbich  they  were  designed.  Other  machines, 
again,  have  bean  so  improved  that  thay  dc 
the  same  kind  of  work  with  greatsr  safety, 
while  sundry  new  processes  and  new  methodi. 
have  received  awards  from  the  committee. 
The  resnlts  obtnine<l  in  the  short  time  re- 
p3rt^d  on  by  the  committue  aic  highlj 
encouraging,  proving  aa  they  do  in  the  most 
unmistikable  manner  that  there  is  plentj 
of  inventive  tal>^nt  amongst  our  mechanics 
and  artisans,  and  that  it  lies  dormant  la  the 
majority  of  cases  because  there  is  so  little 
uiducemcnt  for  its  ci-rcisc.  Wu  have  always, 
held  that  a  Patent  L^w  wbich  encouraaed 
invention  by  pui  tin  g  protection  within 
tbe  reach  of  tho  poorest  workman  would  be 
of  public  benefit  to  this  country,  aa  it  hat 
been  tu  the  United  States,  and  the  results 
of  the  experiment  made  by  the  Uessrs. 
Denny  are  convincing  proof  that  there  is  no 
lack  of  inventive  skill  in  the  rank  and  file  of 
our  workshop!.  Many  of  the  improvcmenta 
made  by  Messrs.  Denny's  workmen  are  in 
small  details,  not  worth  patenting,  but  still 
of  importance  in  the  workshop ;  it  is  clear, 
however,  that  tho  improvemente  whioh  made 
machines  capable  of  doing  twicothu  amount 
of  work  arc  not  only  worth  patenting,  but 
under  different  circnmstauces  would  have 
been  patented  and  published  for  the  benefit 
of  other  invoi.t.  rs. 


FEW  STOB&QE  BATTEKIE8. 

THE  utility  of  the  secondary  battery  or 
aooumulator  in  any  system  of  electric 
lighting  appears  to  have  been  widely  re- 
cognised, if  wo  may  judge  from  the  number 
of  inventions,  patented  and  otherwise,  whioh 
have  oomo  into  existence  within  the  past 
twelve  months,       Beiides    those    already 


described  and  illnstratcd  in  our  columns, 
there  are  at  least  three  whoso  experimental 
trial  is  looked  forward  to  with  some  interest, 
nz.,  thoae  of  Edison,  Swan,  and  Brush — tho 
latter,  it  is  stated,  being  on  quite  a  novel 
principle.  Until  a  demand  was  created  for 
these  secondary  batteries,  no  one  thought 
of  improving  Plant^'a  simple  device  of  two 
plates  of  sheet  lead ;  but  since  the  disoovery 
of  tbe  value  of  red  lead  as  a  coating,  which 
was  mode  byM.  Fanre,  many  expenmenterfl 
have  been  at  work,  and  there  will  probably 
Portly  be  as  many  different  accumulators 
are  batteries  proper — that  is,  bat- 
teries in  actual  use,  for  the  varieties  of 
Voltaic  cell  known  and  described  are  more 
Qumerons  than  is  generally  supposed.  At  a 
recent  meeting  of  the  Society  of  Telegraph 
Engineers  and  Electricians,  Mr.  Cromwell 
F.  Varley,  gave  aonie  curious  instances  of 
the  manner  in  which  inventiohs  lie  dormant 
prootically  nnntilieeil  for  want  of  a  sphere 
labonr.  It  seems  that  ao  far  back  as  18M, 
Patent  No.  2ojj,  he  described  forms  of 
cells  wbich  have  actaolly  been  re-patented 
three  times — viz.,  by  Sir  C.  Wheatetone,  Mi- 
notti  and  Uarie-Davy.  The  bitterj  first  de- 
scrilied  in  the  specification  is  amodificationof 
tbeDaniell;  fautMr.  Tarley  also  inserted  a 
description  of  the  sulpbato  of  meruury  cell, 
audio  oonneotion  with  the  patent,  claimed  the 
osa  of  induction  surfaces  for  xtoriugup  eloo- 
tricity.  These  induotionsurfaceaweratbenow 
well-known  condenser*  ecmpoied  of  laminsD 
of  tinfoil  aeparated  by  (heete  of  some  non- 
oonduoting  lubslanaea,  and  connected  at 
alternate  ends  to  the  poles  of  the  battery.  It 
is  not  unlikely  that  in  the  forgotten  dosu- 
menta  at  the  Patent  Office  there  may  be 
some  other  inventions  which  more  nearly 
resemble  th'j  eleotric  accumulator  as  we  know 
it  to-day;  bnt  it  is  obvious  that  the  "  sur- 
vival of  the  fittest"  will  b*  tho  natural 
result,  and  the  fittest  will,  no  doubt,  be  that 
one  whidi  is  ohaapcit.  From  this  point  of 
viewit  might  be  supposed  that  the  secondary 
battery  devised  by  M.  J.  Boussc,  in  whii:b 
he  employs  a  sheet  of  palladium  aa  ihe 
negative  element,  would  be  of  little  prao- 
\XwX  utility;  bat  with  a  aheet  of  lead  at 
the  positive  pole,  the  battery  ia  very 
powerful,  even  when  of  smttll  dimensions, 
and  notwithstanding  the  co^t  of  th'i  metal, 
"  Is  not  impossible  that  other  circumstances 
ly  combine  to  render  the  use  of  palladium 
„_inmcrcially  profitable.  The  palladium  ia 
said  to  abaorb  tiOO  times  its  volume  of 
hydrogen;  but  aa  a  sheet  of  thin  iron,  with 
ammonium  sulphate  aa  the  solution,  absorbs 
200  volumes,  it  is  possible  that  tho  latter 
may  be  found  more  advantageous.  The 
positive  pole  is  either  a  plate  of  plain  lead, 
or  lead  covered  with  litharge,  or  pore  oxide, 
but  the  solution  must  contiin  SO  per 
cent,  of  ammonium  sulphate.  In  anotncr 
device,  M.  Bousae  employs  a  cylinder 
of  ferro  -  manganese  for  the  positive, 
and  aheet  iron  as  the  negative  ele- 
ment. UodificitioDS  of  Plautc's  second- 
ary battery  appear  to  hive  more  attraction 
for  inventors,  probably  because  they  are 
efficient  and  are  cheaply  constructed.  On 
p.  615,  Vol.  XXXIII..  we  pave  a  description 
of  one  of  these  modifioationa,  made  by  11. 
de  Peiser,  who,  working  with  M.  C*rpoiitier, 
has  lately  ma'Ia  further  improvements,  fie 
ueea  strips  of  lead  about  half  au  inch  wide  by 
half  a  metre  (say,  20in,)  long,  and  of  any 
■nitablethickacsa — which  pio'>abI}'  msans  as 
thin  as  can  be  bandied  and  worked— which 
he  passes  between  the  rollers  of  a  corrugat- 
■Qg  machine,  so  arranged  aa  to  make  the 
OJrrugations  in  an  oblique  direction.  Each 
of  these  strips  ho  fold*  in  two.  with  a 
porous  aoparater  between,  and  solders  tbe 
ends  together.  Vhe  corrugations  are  obvi- 
ously to  aSbrd  a  passage  for  the  escape  of 
galea,  and  they  are  so  arranged  aa  regards 
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whiire  they  »re  in  metallii'  conmwtion  vitli 
projpctinf;  ntrips  fornung  the  i-lt-dtroilos.  lu 
Mmia  (miUh  Hlri'HiIy  oonatnicted  the  nnipitivu 
•loiiiciitH  km  luiiilfl  iif  Ipwl  Jiinii.  tliiuk  bf 
lOiiiiu.  wide,  and  tii<^  |KMitive  of  Inul  Imni. 
thioV,  mui  ISinni.  wiili>.  Thoy  tir.-  iHTiTnpfd 
i»  the  ftnt  orri'dnnRulBrfomi  nf  Hie  BiinRPn 
mil,  with  II  ]H>i\iuH  pot.  lK>th  divi^ioQ)  Iw^ir^ 
Mini  with  A  wmk  solution  o(  snljihiiricficid. 
mm  jMimilH  pot  nmy  ritiii  nn  unaeccMary 
■ddEiion,  hilt  it  is  found  thnt  itR  wb  prcrt- nts 
thn  I'ryatnUisftl  jnnotions  Ix'twi^eiLthc  platen 
which  uto  fitimd  in  srooiidary  buttcriPH 
(lonitimtly  wnrknd.  Tho  airaitgement  in 
mill  to  nitTr<  f;ivi'n  g(M-.\  rcsnlta,  und  its 
TMi4)(ii)c<',  iiDtwilhHtauding  the  poroaa 
i»r,  ii  nut  (rn'atir  than  is  found  in  othi'r 
formR.  Furtticr  iniproTr'ninntB  of  Panrr's 
buttery  wi'iv  iiNo  ^irovi«ioii»lly  protected  hy 
pktf'ntNii.  a,*J;J  of  1S81(m>(>  p.  'illi.  BHff), 
U  which  a  "  piroiitiTMwl"  is  obhtined  by 
foldiiif^  a,  t>lu>c-t  of  felt  or  other  material  in 
•  nunibiT  of  ntilintin^  foldi,  in  oach  com- 
pkTtiiiPiit  of  which  is  placed  a  alitx^t  of  metiil 
to  form  a  De^^itive  elemnnt.  Tbo  po»itivo 
oltonents  are  placed  exterior  to  this  ''  porous 
twmI,"  all  plates  of  umilar  niuno  being 
OMuiMttcd  toother.  In  another  arran^^- 
nent  the  potitire  pUtoK  are  nlio  placed  in 
»  "  poroasTes'cl,"  but  as  the  pat^^t  was 
vst  procofid«(l  with,  we  miiy  MHume  that 
the  dericft  VAi  not  fonnd  of  suffiiiient  value 


afty  be  ropi-s  of  load  or  zinc  wire,  tho 
" porous  ves*i'l  "  beingp  then  a  "gimp"  of 
woollen  thread.  It  is  probable,  howerer, 
Ibat  oltiiuately  lend  will  be  found  not 
■o  economically  usef ol  in  secondary  butteries 
mn  has  been  supposed,  for  although  it  ia  low- 
pricci  it  is  also  heavy,  and  it  is  doubtful 
iriiether  it  can  be  employf-d  in  sheets  of 
snoh  thinness  as  is  possible  wirh  other 
metals. 

TbeiMperbylb'.  Sutton,  of  Ballarat,  read 
teemtly  before  tho  Royal  Society,  the  can- 
tOMli  of  which  we  described  briefly  last 
week,  would  seem  to  show  that  we  have  not 

Ct  discovered  the  beat  form  of  secondary 
Itery,  or,  in  other  words,  the  best  means 
of  stkirinR  electricity.  From  his  paper  w( 
leem  that  he  has  made  very  many  experi- 
ments with  the  commoner  metals,  such  ai 
Ind,  zinc,  iron,  and  copper,  and  has 
*1so  triad  other  solutions  than  diluted 
■nlphuric  acid.  He  also  has  tried  the  porous 
pot.  pluciDg  in  it  the  positive  plate  of  lead 
with  diLate  sulphuric  acid,  and  inserting  the 
■efntive  in  the  outer  vMsel  containing  a 
nlution  ot  ncetste  of  lead.  This  combina- 
tiou  stores  electricity   bv  peroxidising  the 

Kiitive  electrode  nod  depositing  metallic 
d  from  tho  acetate  swilution  on  the  nega- 
tive, the  hydrogen  combining  to  form  acetic 
Mi-l.  When  the  cell  is  diaehar»ingthi»  per- 
oxide ii  reduced,  and  the  oxide  dissolving 
m  th->  acetic  and  forms  the  original  solution 
of  ai-f'tate  o;  lead.  By  This  arrangemeut 
tke  iniiiriou'  effects  of  the  hydrogi 
wfa.->n  charging  are  eliminated ;  but  tl 
tnial:^  obtained  were  not  apparently 
Mtisf^ctory  to  Mr.  Sutton,  who  continue  1 
his  research(-s.  HH  firvt  important  discovery 
•eems  to  hav,>  been  that  by  rimpiy  amalga- 
mating tbi-  l''ad  plates  with  mercury,  a 
^ark^  incTe3<^  is  obtainable  in  polarisaticn 
«tfects,  tho  plate*  becoming  more  nniformly 
«BiI  ripidiy  peroxidiseil  when  used  a.s  posi- 
livr-.  whil^  i >;*1  action  entirely  ceases.  The 
•ntHleamftt^l  j'Ofitive  electrodes  were  tried 
in Tii;'iini  way*  in  urier  to  discov* r  the  best 
■e^Miv>.-  K  I':-  with  thciii.  and  Mr.  Suttcu 
io-ii-ittit  wi:'-  riuc.  iron,  or  copper  negt- 
tlTi-.  0''i".2  s.  ij'.utiou  thit  in  each  case  was 
A  fslt  of  iL'-  metal  composing  the  negi 
tiv?  (l4'*r.-i- — the  *alph;i;'.-s  invariably — 
nc  'i'-.;*..!-..--;  r-'-'f-t^  far  mor*  powerful  than 
wit-;  z'r.:-  i*'j  i  piaT'f-  Bill!  mor?  constant. 
Til-'  0-  '.1  w;r;;  Tin':  Df-sativc  was  •l:=card'.-i 
bnc*tt*f  it  woald  be  necessary  to  keep  the 
i^gamated  to  prevent  local  action 


igstive  was  simOai'ly  treated 
beeauso  tho  iron-oxidiHed  when  the  cell  was 
not  ut  work  ;  and  the  battery  finally  adi<iited, 
which  will  be  known  henceforth  as  tho 
Sutton,  contains  a  plate  of  copper  as  the 
negative,  a  [plate  of  amalgamated  lead  an 
the  pontive,  and  a  wlntion  of  sulphate  of 
OopperHithemedium  of  communication.  The 
sheet  of  lead  ig  prepared  in  the  UHual  way  by 
sconring,  dipping  in  dilute  sulphuric  acid, 
and  rubbing  on  mercury,  so  as  to 
thoroughly  aimilgamate  it;  the  copper  is  a 
thin  sheet  cut  a  little  shorter  than  thii  load. 
Botli  plates  arc  perforated  with  a  numlKtr  of 
hale«,  and  are  rolled  into  a  spinil,  care  being 
taken  to  keep  them  a  sufficient  distance 
iipnrt  to  allow  of  free  circulation  of  the 
Bolntion.  Mr.  ftutton  mentions  nibbcr 
bands,  but  it  is  obvious  that  any  substance 
may  be  used,  providetlit  is  unacted  upon  by 
ihe  solution  and  is  ifwlf  not  injurious.  The 
ipirjil  form  is  obviously  of  no  moment,  and 
it  is  possible  that  in  tin-  case  of  large  bat- 
teries the  flat  plates  may  be  found  more 
convenient.  The  combination  is,  however, 
immersed  in  a  solution  of  sulphate  of  copper, 
and  the  lead  plate  is  oonnecteil  to  [he  posi- 
tive electrode  ot  the  electric  generator.  As 
the  charging  proceeds,  the  oxygen  of  the 
decomposed  solution  combines  with  the  lead 
formingan  even  coating  ot  insoluble  peroxide, 
the  hydrogen  replaces  the  copper  of  the 
solution,  which  is  dejwi-ltei  on  tho  copp'zr 
plate  in  the  motallio  state.  The  ell  is  knowu 
to  be  fully  charged  by  the  colour  of  the 
solution,  which  gradually  loses  its  blue- 
neas  until  it  is  converted  into  sulphoric  acid 
and  water.  A  reversal  ot  the  action  follows 
when  the  cell  is  brought  into  use ;  the 
peroxide  is  reduced,  and  the  copperelement 
is  oxidised,  and,  as  the  latter  dissolves  in 
the  solution,  the  blue  colour  returns,  the 
Bolutiuu  thns  torming,  as  Mr.  Sutton  says,  a  j 
'ritable  charging  gauge  "  Such  a  cell  | 
be  mode  to  last  for  hours,  the  time  being 
dependent  on  the  quantity  of  sulphate  of  i 
copper  decomposed.  With  a  small  cell 
measuring  4iu,  by  4in.,  holding  about  | 
one  pint  of  solution,  Mr.  Button  has 
obtained  over  two  honrs'  effective  work 
in  heating  to  a  red  hent  an  inch  of 
No.  2S  iron  wire.  Mr.  Button  has  also  con- 
■tnictcd  trough  batteries  by  fixing  a  series 
of  amalgamated  lead  plates  in  grooves  io 
boxes,  and  filling  the  intervals  with  the  sul- 
phate of  copper  solution,  "  the  poritivo  sides 
of  the  plates  lieing  peroxidised  and  copper 
deiMsited  on  the  negative  sideR,"  whun  b 
current  is  passed  through.  It  is  not  quite 
clear  whether  he  uses  copper  plates  or  only 
lead  ones  in  this  form;  but  sufficient  ha! 
been  said  to  guide  the  experimenter,  who  if 
free  to  make  what  use  he  pleniies  of  his  dis- 
coveries, as  Mr.  Sutton  has  not  patented  his 
form  of  secondary  battery.  Mr.  J.  W, 
Swan,  of  electric -lighting  fame,  has  alsc 
made  some  improvements  in  electric  storagi- 
batteries,  and  has  taken  out  a  patent  for 
them.  His  object  was  to  contrive  surfaced 
more  suitable  for  holiling  siwngy  lead,  or 
lead  in  a  finely  divided  form,  than  the 
simple  plates  ot  sheet  lead,  and  he  apparently 
believes  he  has  accomplished  that  object  by 
giving  the  lead  pliites  a  cellular,  grooved,  m 
corrugated  surface,  the  interstices  of  whiuL 
can  be  filled  with  the  spongy  lend,  which  is 
,  suirported  in  position  by  the  corruEationi 
or  cells,  as  the  case  may  be.  The  main  iden 
is  to  obtain  as  large  an  amount  of  acting- 
suriiice  as  possible  in  a  small  space,  while 
'  preventing  the  spongy  le;id  freiu  falling' 
.away,  as  it  does  unless  held  up  by  s^unc- 
i  supporting  material.  We  h.ive  thtis  briertv 
descri'ned  some  of  the  more  noticeable  I'f 
;  the  secondary  batteries  which  have  sprung 
'  into  existence  since  a  demand  wss  created 
for  tV.em,  ani  it  will.  w.»  think,  be  seen  'hiii^ 
the  lines  laid  down  by  Mr.  ^^ut;  >n  imd  M. 
J.  R(iU*ie  are  those  which  give  moat  proiuiH- 
■aching  as  near  as  possible  to  pertic- 
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THE   WATCH.    A5D    HOT    TO 
KEPAia  IT- 

By  "Sbcoxds'  Fxi^ncii.  WATOmuim.'' 

[CimUnHed  from  pa^e  321.) 
Dial  when  too  larce,  Stop  W*tah. 
A  GAIN  I  introduoe  a  defect  ot  a  lever  wikh 
j\^  whieh  seldom  comes  before  watch-  repdioi, 
rhough  more  tbsZL  one  instanoe  of  sueh  hu 
fallen  to  my  lot,  in  eonitection  with  an  oU 
\iratch  which  had  descendeil  as  an  heiriooBtD 
its  present  owner,  whom  I  know. 

The  watch  referred  to  was  useleas 
keppcr.  During  the  usual  cours 
HunhtliingH,  it  was  found  that 
had  been  introduced  in  Ueu  of  the  originali 
iiold  or  silver.  The  enamel  dial  being  mod 
thinker  than  the  old  metallic  one,  probvM 
ton-riderably  through  ibe  glos.s  bezel,  wUeh 
nwnlted  in  the  fact  that  difficulty  was  ei. 
porienced  in  firmly  olosing  it,  in  conseqnense  sf 
the  glow  pressing  upon  the  edge  of  the  diil, 
iilthouEFh  it  hul  been  muafa  reduced  ii 
AxB.  The  dial  being  presaed  by  the  eJoai| 
of  the  bezel,  the  "bar"  and  pillar-^ 
under  such  presanro  [rodnced  the  cnd-Bbaksi  rf 
the  fourth  and  escape- wheels,  which  reenltsdii 
tho  watch  frequently  stoppiitg,  and  ocoopyiBg 
lionaiderable  time  to  detect  ibe  canao.  U«M 
remedied  hy  rednoing'  the  thickness  of  the  tUll- 
irhcel  bar,  and  givme  a  trifie  extra  end-sbtkg 
to  the  escape-wheel  and  pallcts-stafl,  the  end- 
tbakes  ot  which  were  less  than  phanld  hen 
been.  I  mayadd  that,  the  glaw  waa  eomaiAtf 
»t  fault,  inaamuoh,  instead  of  the  oonoavl^d 
It  ••riling  direct"  from  its  "  seat " of  the  bod, 
its  "  lunette"  form  was imperf cot ;  benoe,  pna- 
rare  from  it  noon  the  dial  when  the  benf  vai 
closed. 


Tlbratlona  of  IievorB 
Young  hands  will  do   well 


t  attend  to  tk* 


in  ordinary  low-prieed  lever-watchea  that,  lltth 
thought  and  care  are  bestowed  upon  theait 
their  final  oompletioti,  tenwd   by '  *^ 


e   of  n»( 


IS  Borered  on;  but,  when  aooh  has  bam 
L&ccomplished,  no  *'tiok"  can  be  prodnflsd, 
"Young  hands"  euy  be  astouiahed  to  fld^ 
apon  looking  through  the  frame,  that  the 
"  balanoe-har  "  (or  bars)  are  foul  ol  the  onrb- 
pins  or  the  pendulum  spring-etad.  Tiookin; 
igiUn  Lhrongh  the  frame,  such  workmen  Mwr 
abwrve  that  the  patenee,  although  scree  id 
tightly  down,  is  not  tlott  to  the  Dpp«r  ^ale : 
hence  the  b^anoe  is  lower  in  the  frame  ma  S 
should  b«.  The  watoh  is  then  taken  to  pSMH, 
in  order  that  the  oaoeeof  snahmay  be  dlaao«li 
and  remedied.  I  have  trequently  pointed  oil  | 
to  Buoh  as  I  am  addresdng  Oiat,  more  thaa  «DI 
oauBe  may  be  in  operation  to  produoe  tbatiAlA 
ie  the  present  topio  ;  namely,  the  potenM-SKev 
when  soiewed  down  till  the  tunher  advaitBeaf 
the  sorew-driver  Is  arrested,  frequently  ariMS 
out  of  ^e  tact  that  the  end  of  the  screw  iam 
not  pass  through  the  potence-hole  and  Oe 
upper-plate  ;  thereby,  alUiongh  rcstetingfiulkv 
motion  ot  the  serew-driver,  the  potenoeiSBal 
secured,  which  generally  resnlta  throng^  tht 
'■tap"  of  the  screw  not  being  "free"  intta 
passage- hole  ot  the  potenoe-foot ;  in  which  eHS, 
inate^  ot  the  screw  acting  in  the  upper  flmit 
Bull/,  it  has  to  act  in  the  partly  "  lapptJ  "  hols 
I  ot  tho  "  potenee-flap "  as  well  as  in  the 
"tapped"  hole  of  the  miper-plate.  Should H 
I  happen  that  the  screw  ot^  the  potenee  did  DOt 
I  pass  thrvigA  the  npper-plate  \y  ivaaon  ti  a 
j  "burr"  on  the  end  of  the  "tap,"  or  that  Ik* 
!  passage-hole  ot  the  "  potenoe-flap "  waa  too 
nnULll  for  Oie  tapped  portion  of  the  anew,  t«t 
detects,  stmilarin remits,  wonld  result — naieelyi 
in  the  first  instance,  the  polence  would  be  tsMr .' 
in  the  next,  it  would  not  be  rrr-i  ti  WeMtotts 
upper- plate. 

Eeaape- Wheel  Looae  on  ita  Pinion -Collet. 
The  defect  here  referred  to  is  of  f  rrqnent  o«- 
cnrrenco  in  watehes  of  ''low''  quality,  aridaf 
in  most  instances  from  the  want  of  care  in  fH- 
perlyseoniinglhewbfelw  il*  coUei.  Woitan 
of  limiti'JexpcrieBcearesp:  tj  consider  that,  wltfa 
a  UrerwaictL"lo»f,"  and  that  ib-  balinoedots 
uiiC  "ribratc"  i:s  full  extent,  die  miinrptia; 
pover  is  insufficient.  Instanctr*  aiv  not  Ir« 
where  workmen  have  exchanged  ibe  mainipiiE 
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of  sach  a  watch  for  another  of  strong^er  power, 
whioh  resulted  in  producing  no  better  result, 
hoping  that,  as  time  went  on,  improved  action 
of  the  balance  would  result ;  but  results  proved 
to  the  contrary.  In  one  instance  I  remember  a 
workman  was  entrusted  to  correct  a  watch  as 
referred  to,  which  resulted  in  his  discovery  that 
the  "escape* wheel*'  was  loose  on  itn  collet,  in 
consequence  of  which  the  mainspring  power 
ooold  not  impaH  sufficient  force  to  the  propul- 
sion of  the  lever  and  pallets.  The  wheel  having 
been  made  secure,  the  defect  was  remedied. 

To  Tiffhten  a  Ijever  Escape- Wheel  when 
lioose  on  its  Collet. 

Host  watch- wheels  are  secured  to  their  pinions 
by  means  of  **  rivetinfr,"  but  lever  escape - 
wheels  are  managed  in  a  diffieront  manner,  inas- 
mnoh,  a  collet  is  iixod  on  the  pinion -arbor,  upon 
which  the  wheel  is  Rtted. 

In  the  ptMsent  inntanoe  the  details  of  placing 
the  collet  tad  arranging  the  wheel  upon  it  are 
not  intondsd ;  therefore,  our  subjeot  is  merely 
to  inBtrucI^  as  the  *' heading  "  of  th*  subject 
ptuports. 

llie  wheel  hsiag  loom  upon  its  ooDit^  work- 
men should  see  uiat  a  trifling  postion  of  the 
ooUet  is  slightly  above  the  snarfaoe  of  the  wheel ; 
if  so,  and  the  oollet  fitted  the  hole  of  the  wheel 
properly  when  originally  made,  little  trouble 
wQI  result  in  securing  it,  beoanse,  by  fixing  a 
fezrole  upon  the  pinion,  pbning  the  same  in 
**  turns  "  with  brass  centres,  so  £rmed  that  the 
Mhouldera  of  the  pinion  act  upon  the  face  of  such 
centres  instead  of  the  e^da  oj  the  pivots  in  short 
holes  of  it.  With  the  pinion  secured  in  the 
toms  with  centres  as  referred  to,  placing  the 
''rest"  of  the  "turns"  properly — ».#.,  to  suit 
the  height  of  tool  to  be  described — when  put  in 
motion  by  means  oi  a  "hair- bar,"  by  holding 
'  the  point  of  a  small  "half-round"  burnisher, 
fchempimid  upom^  tks  "rsst,"  against  that  por- 
tion^ ooUet  whish  piojeots  through  the  wheel ; 
and*  vAdIs  the  pinion  partakes  of  motion  with 
the  "Ibw,"  pressore  or  the  "burnisher"  point 
■hoold^'hs  made  use  of  to  somewhat  press  the 
projecting  povfcisia  oi  the  o<dlet  which  passes 
through  the  wheel  toward  it,  by  which  means 
the  wheel  becomes  secure.  At  the  same  time  (if 
a  dampness  of  oil  be  upon  tha  point  of  the 
burnisher,  the  "  rubbed  over "  portion  of  the 
collet  will  be  burnished;  but  don't  let  the 
burnisher  pass  from  the  "  oollet "  to  the  surface 
of  the  wheel,  else  a  "  t«lovenly  "  job  will  be  the 
result. 

Xiorer  Sscape    Wheel— Jewelled  Holes  too 
liarffc  or  Oracked 

Among  the  varieties  of  wa^ch- repairers,  there 
ace  classes  of  the  "craft "  who  possess  qualities 
of  extraordinary  repugnance  to  patience  Wing 
their  guide;  inasmuch  examples  occasionally 
come  before  "  jobbers  "  where  the  jewel-hole  is 
not  only  too  largo  for  the  pivot,  but  the  pivot 
of  the  brass  setting  of  such  hole  is  too  small  fer 
the  upper  plate ;  at  the  same  time  such  setting  is 
not  nutde  secure  by  it4  end-piece  when  screwed 
down — resulting  in  this :  that,  as  the  esoape- 
"v^eel  advanced,  the  teeth  of  such  wheel 
"  dropped  "  at  different  depths  upon  its  pallets ; 
and  when  the  "  wheel  depth  "  was  shallow  at 
its  deepest  depth,  it  might  occasionally  miss 
''locking,"  resulting  in  the  watch  stopping. 
^Die  same  result  is  frequently  caused  by  the 
upper  jewel-hole  being  chipped,  whereby  the 
pivot  would  be  working  in  a  hole  approaching 
an  oval  form  instead  of  a  circular  one.  I  have 
occasionally  found  that  such  a  state  of  things 
has  arisen  out  of  misadventure  in  putting  the 
watch  together;  inasmuch,  should  the  upper 
plate  not  pass  readily  over  the  "  pillars, ^  pres- 
sure upon  it  would  bo  necessary ;  then,  in  such 
case,  the  end  of  the  pivot  might  fracture  the 
iewel-bole  unknown  to  the  workman,  who  in 
his  ignorance  of  the  defect  would  necessarily 
complete  "  the  job,"  resulting  in  the  inexperi- 
enced "  jobber  "  thinking  that  the  cause  of  tho 
watch  "stopping"  is  the  result  of  a  defective 
fourth-wheel  depth. 

Qeneve  Horizontal  Stop  through  the  Barrel 
beinff  "  Out  of  Flat." 

The  following  remarks  refer  to  an  instrument 
of  early  date ;  inasmuch,  fusee  and  chain  were 
a.  part  of  the  arrangement,  instead  of  the  more 
^^lodem  "  going- barrel."  The  watch  referred 
to  had  the  npper-plate  secured  by  four  pins,  as 
i«  nfmal  with  watches  of  ordinary  English  eon' 
^tructionf  with  the  exception  that  the  pUlar  of 


• 

the  frame  which  is  near  to  the  barrel-hollow 
was  BO  close  to  it  that  the  hole  of  the  upper 
plate  had  been  made  so  largo  as  to  endanger  its 
freedom  with  the  barrel  in  its  usual  course  of 
action  ;  added  to  which,  the  pin  of  such  pillar 
whioh  secured  the  plate,  had  been  left  so  long 
that  it  projected  considerably  beyond  the  barrel- 
hollow  ;  so  that,  when  tho  barrel — which  was 
untrue  as  to  flatness  and  circularity  —  in  its 
action,  presented  its  more  extended  portion 
(that  is  to  say,  its  projecting  "rim,")  toward 
the  pin  referred  to,  the  watch  stopped,  by  the 
"  rim  "  of  the  barrel  being  foul  of  the  end  of  the 
pillar-pin. 

Lever  Oonversion— Stop  by  Chain- Hook. 

A  few  years  ago  it  was  uo  unoommon  event 
to  transform  a  "  verge  "  watch  into  a  **  lever  " 
one  by  removing  the  old  etsciipement  and  intro- 
ducing the  more  modern  arrangement — "the 
lever";  but  in  the  days  to  which  I  make 
reference  there  had  buen  little  experience  in 
such  matters,  resulting  in  this — that,  after  tho 
ovmer  of  sudi  old  watch  having  been  charged 
— say  two  pounds — for  the  alteration,  his 
modernised  watch  could  not  be  relied 
upon  as  indicating  tho  time,  arising  out  of 
its  frequent  stoppage,  owing  to  the  "  calliper  " 
of  the  original  arrangement  being  unsuited 
to  the  alteration.  A  case  in  point  is  as 
follows.  In  the  days  of  verge-watch  manu- 
facture, it  was  not  unoommon  to  find  the  fusee 
chain  had  special  attention  paid  to  it  as  regards 
its  sound  structure,  by  having  it  Itroad,  by  which 
the  jpins  of  its  links  were  sound,  and  of  fair  pro- 
portion ;  hence,  in  instances  where  such  broad 
chain  was  retained,  and  the  "lever"  escape- 
ment introduced,  its  "roller "  was  too  near  such 
broad  eftain,  and  occasionally,  when  the  "roller" 
was  planted  high  toward  tho  balance,  it  has 
been  the  means  of  the  watch  stopping  by  reason 
of  the  edge  of  the  roller  oceasionalbj  being  foul 
of  its  barrel  ohain-hook,  which  in  some  instances 
projected  beyond  the  chain.  Ilemedy :  reducing 
the  breadth  of  the  hook,  or  a  narrower  chain. 

Stop-work  Unsafe  to  liover  Watch. 

Although  this  defect  may  have  been  pointed 
out  previously,  two  other  instances  haTe  to  bo 
recorded,  the  first  of  which  frequently  is  occa- 
sioned by  "yxrang  hands "  being  too  much  in 
a  hurry  to  get  rid  of  their  work  by  striving  to 
produce  more  than  their  fellows.  I  here  take 
advantage  of  an  opportunity  to  counsel  such  by 
stating  that  to  excel  in  wat^  jobbing,  feucoess 
seldom,  if  ever,  is  attained  by  rapidly — whioh 
often  means  airelesslg^-oieamjig  and  putting 
together  watches.  For  instance,  an  upper- 
plate  when  cleaned  with  rapidity  and  placed  on 
one  side  as  ready ^  without  looking  to  the  "  stop  " 
to  see  whether  the  spring  of  it  acts  so  as  to  force 
the  "  stop  "  to  its  proper  potddon,  is  a  dangerous 
prooeod&g;  because,  should  the  "spring  "of 
it  be  altered  in  form  by  the  act  of  brusUn^ — 
which  frequently  occurs — ^when  ^e  watch  has 
been  put  together  and  wound  up  without  due 
care  as  to  a  defect  existing,  it  is  no  xmcommon 
occurrenco  to  have  the  chain  broken,  or  if  not, 
the  frame  has  to  be  taken  asunder  to  alter  the 
"  stop-spring"  so  that  the  "stop  "  may  "  rise  " 
to  allow  the  fusee- cap  to  pass  under  it. 

Again:  another  defect  iu  "stop-work"  often 
arises  from  "  jobbers  "  putting  the  wronff  screw 
in  the  '*  nsmepieoe ";  inasmuch,  shcnud  one 
sciew-tap  be  longer  than  the  other,  and  the 
longer  tapped  one  be  so  placed  that  its  point  is 
ovov  the  chain,  sooh  screw- end  may  prevent  the 
chain  rising  sufficiently  to  allow  it  to  pereM  the 
**8top"  to  its  proper  jplaoe,  by  which  "  over- 
winding" of  the  fusee  is  prevented.  So  simple 
a  matter  as  the  length  and  positions  of  such 
screws— in  fact  all — is  worthy  of  observation. 

French  Horizontal    Watch  Stop   through 
the  Minute- Wheel. 

A  horizontal  watch  of  early  date,  and  of 
Frenoh  make,  had  been  a  source  of  trouble  to 
jobbers  a  long  time.  It  might  go  fairly  well 
during  a  few  weeks ;  at  other  times  it  would  stop 
more  than  once  a  day.  After  repeated  attempts 
to  correct  it,  one  jobber  detected  tho  cause  of 
the  troubles  it  had  caused — namely,  that  the 
motion- work  was  defective,  inasmuch  that  the 
minute-wheel,  instead  of  acting  upon  a  "  stud  " 
as  IB  usual  in  modem  work,  a  "pipe"  pro- 
jected beyond  the  back  of  the  wheel,  which  pipe 
worked  in  a  hole  formed  in  the  pillar-plate.  'J^e 
pipe  referred  to  projected  beyond  the  surface  of 
the  centre-wheel  sink,  hence  the  centre-wheel, 


which  had  "  bars"  instead  of  a  plain  surface, 
occasionally  caught  against  such  "bars,"  and 
stopped  the  watch.  The  projecting  pipe  of  the 
minute -wheel  pinion  was  turned  shorter,  which 
remedied  the  defect. 

Qeneve  Pendulum-spring  Foul. 

Many  old-fashioned  Greneve  watches  have 
little  room  for  the  freedom  of  the  pendulum* 
spring,  so  that,  should  such  spring  get  damaged, 
great  difficulty  is  often  experienced  in  freeing 
it.  In  some  of  the  old  models,  the  cylinder 
upper-end  piece  is  secured  by  screws  from  the 
imder-side,  in  many  instances  of  which  the 
screws  have  from  time  to  time  been  improperly 
screwed  in,  resulting  in  tho  heads  of  them 
projecting  above  the  surface  of  the  balance- 
cook,  so  much  so,  that  tho  upper  surface 
of  the  spring  is  doubtfully  free  of  them; 
at  the  same  time,  if  the  movement  be 
reversed  in  position,  the  necessary  end-shake 
of  the  cylinder  may  cause  the  spring  to  be  foul 
of  the  projecting  portions  of  the  two  screws  re- 
ferred to ;  therefore,  no  watch  should  be  put 
into  its  case  xmtU  tho  freedom  of  the  end-piece 
screws  and  the  pendulum-spring  are  insured.  It 
may  be  asked  how  to  free  such  spring.  Firstly 
remove  the  screws,  reduce  the  thic  kuess  of  the 
heads  so  that  they  are  level  with  the  under-side 
of  the  balance-cook  ;  then  should  the  pendulum 
spring  be  foul  of  the  *'cocl:,^'  the  collet  and 
spring  should  be  removed  from  the  balance, 
placed  upon  an  arbor,  and  when  secured  in  the 
turns  without  a  "bow  "  upon  the  ferrule— the 
flatness  of  the  spring  may  bo  much  improved  by 
the  point  of  a  rigid  pointer.  If  the  "pendulum- 
collet,"  be  largo  (some  old  ones  aro  so),  the  top 
edge  of  such  should  be  chamfered  olf  with  a 
graver,  the  end  of  which  should  not  be  pointed, 
hMtJfat. 

Bacape- Wheel    Jewel- Holes     to    "LeTor" 

Watch  Deep. 

When  a  lever  escape-wheel  has  more  than 
necessary  end-shake,  evils  are  introduced  which 
otherwise  would  not  exist.  For  instance,  very 
few  jewel-holes  aro  perfectly  straight  through 
their  entire  leng^;  that  is  to  say,  they  axe 
larger  at  the  entrance  portion  of  them  than  thev 
are  at  ^e  "end-piece"  side.  Therefore,  such 
pinion,  when  in  the  frame  with  the  pillar-plate 
doicnxcard,  and  the  end- shake  of  it  in  excess, 
the  end  only  of  the  upper-pivot  being  in  the 
largest  part  of  such  hole,  will  soon  convince 
anyone  who  may  venture  a  trial  that  in  such 
condition  (tho  watch  being  "  set  going"  with  a 
light  "locking"  of  the  wheel  on  the  pallets), 
tho  wheel  will  hiiss  its  "locking  "  ;  but  the  same 
conditions  remaining,  and  the  frame  reversed 
in  position,  instead  of  the  wheel  missing  the 
locking,  it — in  most  instances — will  "lock" 
safely;  but,  when  the  escape-wheel  by  its 
gravity  "  locks"  safely,  there  will  be  danger  of 
the  fourth -wheel  depth  being  shallow  in  tL( 
escape-wheel  pinion,  which,  in  any  kind  of 
(luahty,  would  be  f^tal  to  continuous  "going," 

{To  be  continued.) 


GABT  AND  WHEEL-MAKIHG.-XIII^ 

By  J.  Chaiiles  Krxo. 
{Continued  from  page  344.) 

THE  Chart,  Fig.  22,  at  p.  344,  supplies  every 
measure  requisite  for  tho  cart-maker  in 
planning  his  shaf to,  and  framing  together  with 
one  or  two  cross-bars,  to  nmke  up  what  is 
technically  termed  the  carriage  of  a  gig,  or  dog- 
cart. 

Of  course  it  need  hardly  be  pointed  out  that  the 
level  groimd  is  the  horizontal  ba^e  from  whioh  the 
heights  on  the  vertical  line  A,  as  well  as  those 
marked  ou  the  other  four  divergent  lines  of  the 
chart  are  mcatiured.    Tho  main  one  of  these  is  D, 
the  tliird  from  the  vertical  line,  showing  the 
rise,  width,  and  distance  of  the  tug- stop,  from, 
and  iu  relation  to  the  height  of  horse,  and  to  the 
corresponding  measures  on  the  vertical  lino  A. 
E,  the  fourth  line  from  tho  vertical,  is  the  next 
structural   line  to  notice,  while  B  and  0,  the 
first  and  second  lines  from  the  vertical  lines, 
relate  to  the  proper  fit  of  the  harness  used  ia 
stopping  or  retarding  a  dog-cart.  The  breechen- 
staple-lme,  E,  is  essential  for  the  proper  position 
of  the  breeohen  strap.    B,  the  first  line  from  the 
vertical  Une,  is  of  less  impcrtanca  ti;^  ^3cv^  ^smN.- 
maket^  'oa  \Xt  ^omc^^  v^^^u^  N2&^  ^2»s^  '^MGi&d£s^ 
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of  IdcklDg-htTKii  HtaplcK.  These  are  noir 
Mldom  uwil,  uzooi>t  (or  bhotr  or  for  teatira 
botMH,  to  prereut  kiokiag,  Thicb  tho  kioking-- 
Htrilp  pKTOnti  if  in  proper  poaitioiii^intoo  muiy 
iiutiiuccH  tlio  kiokiuff-htrap  vtnpleB  am  put  too 
foiwHrd  :  tliJA  mBlci'ii  the  kicking-ctnip  luelecH, 
M  tha  hipH  i)f  tho  liane  ani  behind  the  etiap, 
anil  alluw  hiiu  t>  kick  with  impuaitj. 

It  it  with  the  vertical  and  tug-llnsa  (he 
ulrtmakor  hiiH  tr>  Jo  muinly  in  tniiittniation,  as 
tba  front  of  tho  har  in  framed  into  the  ihatte  at 
the  vwticnl  line  A,  itn<l  tho  buk-enda  of  the 
■hatta  havu  to  be  miidc  to  the  length  of  body. 

We  will  lake  the  learner  omi  some  of  the 
Uttlo  diflivultici'  wMoh  arc  ntre  to  arlnci,  and  of  in- 
•nTingthathi>'i'iirrlnB«Rhalt  1wDDt-of-iFitidlng; 
tiiatbathiihuF(i  HhuU  bo  duly  level  Bt  the  bar, 
lug,  and  h)i'1[-i  nd'i — th:it  ix.  when  n  atrnight 
«d^  I*  lilM  oil  their  tup  Hat  .inrfscoo ;  and, 
finallj,  tliat  both  ahafca  i>hiilE  rliie  equally  from 
tho  bar  to  the  tujr,  and  from  the  bar  on  the  lino, 
A,  tu  tht'  iMiok-dii]  of  shaft".  ITnlpHS  thi«  accu- 
raey  in  iosured.  Ilic  ihafla  will  !«  uneven  in 
height,  UTid  pr<'^^>  unequally  oa  the  tugs  of  the 
hamew,  or  ono  of  tho  front  etepH  n-ilL  bo  lovpr 
than  tho  other,  nod  H'rain  the  body  on  one  Hide 
at  its  fixiii>;  iK.ir  tha  bar,  to  which  the  steps  are 
fliAd. 

Upon  recelvW  your  sbaftK  from  the  ehif t- 
hmilen>,  thoroughly  examine  tbcm ;  reject  them 
if  tlioro  are  nny  htaitk,  haid,  croaa-grafned 
narkH  butwGcn  the  putition  of  thebsrandthe 
to^  on  tho  lower  i-dgui  of  the  ahaft.  These 
hlatik  marks  do  not  so  lauah  matter  if  in  a  line 

aloDg  tho  ncntru  of  the  bac^k-rnil  of  tho  shaftg. 
Tbu  bcrt  'haftH  nre  free  from  »iioh  defeola.  The 
next  thing  is  to  ancertaiu  if  the  ehafte  have  the 
same  nido-oant  from  the  tu^  to  tha  back-cndn. 
tiJe  can  only  be  done  by  firiit  marking  the 
eiaui  poi-ition  cf  tho  bar— (by  ttio  tenn  "  bar,'' 
the  draft-bar  to  which  the  etepe  are  fixed  is 
alway*  uudcrttood) ;  thi-n  mark  the  position  of 
tho  tug-^lopeon  tlio  hi^hoat  part  of  tho  rise  of 
the  outVi>  at  the  front-end  of  the  i-hafln,  line  D. 
Havo  u  fat-topped  tresscl.  about  'ift.  high, 
fur  tenting  the  side-rant  ;  by  crumping  domi 
on  this  trr^^l  the  two  ahafte  back  to  back, 
ai<  reprer.intod  bf  Fig.  20  (eeo  pigo  314),  with 
B  for  n  tro'Ml.  A  and  C  ore  the  potulii  of 
CiHitucI ;  thrw  bhould  be  aunc  as  each  other. 
Perha]iF  you  mayftudnuvof  Ihecudaut  Ateirer 
IhofloMr-lino  than  the  other,  \>j,  say,  liiUfan 
inch.  Find  out  which  i»  correct  to  your 
measure  of  »idc-cant,  which  in  dona  b^  meaaur- 
ing  the  height  of  the  tressel,  aft.,  then  the 
height  uf  tliL-  lug  part,  nay  -iOin.,  and  Ihe  height 
u(  the  bnrk-cnd,  lay,  'JOin.  one  ^haft,  and  'JO^in. 
the  other  {I  purpo^ly  mnke  tho  (4iafts'  to 
mraMire  diffiTcullj  to  help  a  learner] :  the  mean 
l>clwe«n  -2Jin.  ;ind  'Join.,  being  22in.,  ortwo 
inches  h'M  than  the  iieight  of  trestet  for  each 
vlinft,  m.ike^  4in.  aide-cunt,  or  "throw-in"  of 
bothnb'iCti  from  the  bar  to  tho  tu^r — the  measure 
wiiutnl.  Bat  how  ubont  one  of  tbeahaftabein^- 
20Mu.  from  the  floor  ?  Thin  must  bo  correcttd, 
wfa'ieh  1-  m  mostly  be  done  by  cutting  a  atrip  ofl 
aloD);  one  out:<ide  edge  of  one  nbaft  Jin.  at  the 
end,  i>ll  (>  niitbiug  at  the  bar,  and  Jin.  iutide 
of  oth''r  shaft  from  back-end  to  ttothing  at  the 
bar.  Thlx  gives  jin.  lean  than  the  requisite 
.tide-CJnt  wanted.  Ity  a  critical  measure  of  the 
widthof  tho  Khafta  at!  the  bar  they  will  invdtia- 
ably  f<<und  I  of  an  inch  wider  than  ordered  uf 
the'l>eiidcT;  tbi«,  phiiiedotf,  gives  the  side-cunt 
wantid. 

Ajfjiu.  ni  the  tu;;  pitts,  tho  widths  of  the 
ahaf'ts  jre  w>ncmlly  left  from  [  to  tin.  more 
than  onicrea.  Tliiuiuostlvcnablesyontoadjuit 
t'.!,' sid-'-uiut  e:(a,tly.  Turn-out  of  points  is 
OiHvrtnii^eil  to  be  ci-rteet  at  the  same  time,  and 
rvi'litit  J  if  wrong  from  the  eiira  width  of  wood 
left  pn  them  by  the  shaft-bender. 

Bi'lore  Iwginnii^  To  measure  for  the 
tho  riiiif;'  fi\>m  the  bar.  be  sure  any  ti 
the  thaft  i*  c.irteited  by  p'.aiung  each  true  from 
i-ar  to  bark-end,  which  is  always  reckoned  to  b« 
hori::ontal.  Sow.  cramp  both  shaft*  on  the 
treuu-'l  at  tha  bar  put,  and  measuro  from  the 
a  i.ir  a;  th?  Inf-part,  »*y  one  shaft  risei-  "■- 
ubjv«  the  height  of  the  trewel,  the  other 
Tin.,  Cin.  Iidtng  the  cv>rreet  measure,  ani 
one  in-'h  t."  much :  thi^  is  rectified  easily  by 
eranipinj;  the  tujr-pirt,  or  a  little  behind  it.  oi: 
to  a  ^.>1idiy-tixt'l  N'nch,  with  the  back-end  anii 
b4r-p:irl  tree  to  be  bent  back  out  of  its  eitm 

--TO ;  bind  back  the  shall  by  the  fores  of  yout 

'  t  sprung  heavily  down  on  the  back-end  : 

•«int«  again,  and  it  viU  doubtless  b,' 

^  the  stme  4S  the  oHur  fhaft :  if  not 


i-traight  enough  along  the  belly-part  of  tho 
hhajM,  hang  on  a  half-owt.  all  nighc,  with  fore- 
[lart  cratiipcd  to  tho  bench ;  this  will  do  it  by  the 
monjing. 

Do  not  u«e  any  hot  water  unlesa  carefully,  and 
vith  a  little  aid  from  a  cnuchmaker,  or  you  will 
^ct    your   ehafla  out  (f   shape,    and  perhaps 

We  will  now  suppow  everything  is  to  e»act 
iiieaanrc  Inyour  shafts:  d^c^B  np  square  with 
i^moothing,  cumpn'-n,  and  conoave  planes, 
leginninjt  with  ttiel-ottLim  of  shaft,  and  gauging 
iu  the  Ihickno.HS  at  tlie  bar,  which  is  always  the 
largest  part  of  a  plmft. 

The  iubidoa  of  tho  aliafts  are  next  squared 
from  the  bottom,  and  the  outsidi-s  to  tho  due 
ifidtha,  and  thi  tope  lEist,  to  the  thickneae 
teqnirfd.  If  you  have  to  leave  your  shafts  for 
^  few  days,  it  is  brst  to  hraou  them  together  to ' 
their  correct  rise— the  Bi^e-oaot  will  nnt  alter, 
but  may  bo  alterpd  aflcc  framed,  if  wanted, 
by  struts  or  lies.  The  bent  points  of  tho  ahafta 
Iiava  to  be  drcai^  up  to  true  aweepa,  and 
(iTHdually  taperinif  to  the  tip,  lin.  wide,  Jin. 
thick, 

{To  U  r.,,li»,.rJ.) 


FBACTICAL  SOTES  ON  FLTTHBIHO.- 
XXIII.' 

By  P.  J.  BATrwi,  H.M.A.8  P.,  *o. 


1  liEFERENCE  t.iFic.12fi,  chapter  XX..  of 
J\,  this  article  will  show  the  neceasiry  tr»pi 
and  pipes  to  be  fixed  tt  twin  clonetK,  snd  Fiir. 
136  illnHtratea  tho  two  closets  as  fixed.    Both 


Mry  to  remind  the  yo  anger  oubb  that  It 
in  very  requisite  to  Use  great  care  whenheddmg 
down,  oTHs  it  is  hotter  kuownin  the  ti«de,  whee 
setting  tbe  olopct,  co  that,  whan  sorewinglt  to 
rbe  floor,  the  buttoma  of  the  lags  and  lead-work 
iircwMl  painted  be  faro  the  putty  is  applied  ;  also 
that  the  ctofict  must  bo  property  bedded  on  gooj 
putty  before  the  hcrews  are  put  in.  In  the  mptr 
part  of  thia  diagram  ia  shon-n  a  Bramah  cbMet 
dxed  over  a  O-trap,  and  there  is  also  pihowntbe 
old  method  of  fixiua  the  orcrfliw  of  the  Mfe 
into  the  side  or  cheek  of  tha  trap.  There  an 
plumbers  even  to  this  day  who  adopt  this  >ty]^ 
and  I  think  that  they  are  in  thia  point  deddedlj 

Fig.  137  is  a  diagram  of  a  pan-closet  aa  fixed 


iheee  closets  are  snprlitd  with  water  through 
service  boxes  and  Hubmerin:d  valves,  from  the 
cistern  above.  When  su:h  valves  are  U9cd  ihey 
are  gvoeialiy  ,in:u;iied  by  means  of  a  atnin^ 
copper  wire,  C^V,  ^iu.  in  diameter,  am!  by  Ihi 
nae  of  the  cranks  B  A :  also  the  ball  lever  X>. 
I  which  answers,  as  ii.i  nameimplies,  as  a  lever,  tc 
I  chancre  the  direction  tif  the  wire,  andasa  weighi 
to  bnng  up  the  wire.  When  iixinRrthese  closet! 
iC  must  not  be  overle-^ked  that  it  Lt  essential  ic 
all  eases,  without  cicvplion,  to  Hi  them  over  a 
proper  lead  eafe,  Zi.  tilted  with  a  good  overflow 

Thongh  to  some   experieuced  handii   iu  the 
trade  it  may  appear  superduooa,  it  i*  nece*- 


over  a  0-t>^P     ThLikindof  clo8->t  I  liavalooc 

-ince  condemned,  but  ar  there  are  thousandirf 
plumbers  who  think  otherwiso,  and  will  iow: 
OD  lixing  fio  old  pan-cluset.  I  deem  it  almot  ■ 
matter  of  duty  Iu  apprentices  in  tho  trade  ti 
describe  the  proper  m*  thod  of  fixing  thea. 
3omeof  mv  r^adcra  will  probably  moreeuilr 
iccognisB  this  dins-T.-im  under  the  tide  of  "wind 
closet,"  which  means  that  the  Talva  in  the  m- 
lem  ii  actuated  by  the  use  of  a  wire  CT 
(oloBet-wire\  Thecinem  should  bo  lined  «iA 
61b.,  or,  better  still,  Tib.  lead,  and  the  lalm 
iixed  oTcr  a  aervice-b>>x  properly  wired, 

WliittB  *nd  Cranklac  Cloaata. 

The  best  method  of  doing  thia  Is  toflitk 

cranks  so  tha-.  they  in.iy  pull  in  a  lina  one  witb 

oaeh  other.  Use  side  cranks,  U  A,   Fig.  lS8,t> 

nl«)  at  B, 


^'hanging  the  pull-Ii^e  from  a  horizimtal  to  > 
perpend ieolar,  a.s  shown  at  A,  Fig-.  13S, 

Fig.  lu:>  shows  the  meth'id  of  Mi  iiin  tmilit" 
a  pan-rlo>et  without  the  use  of  a  Jtde  iiK>k 
and  which  ^ives  uudcrbanded  tqwitb.  P  <* 
where  the  power  U  applied  from  thfi  lenl  nl  At 
:,  and  W  the  eud  working  tha  w'l^ 


*  Fimnthe  B 


.    Xi  tiibu  m>rv(d. 


U  wiU  verv  leidily  be  Keen  th:4i^nmpd«r 
the  tirai  crank  ni  A,  ihat  thia  i  n«w  will  k 
.,.i..._..,.i  —r^i  •<>•)<..  correapoadiii^poialrf^ 
atfect  whaicZ^  is  it  tti 
Now  suppow  ma  «■* 


'Ommuni.'ated  t  >  that  cotreapoadiii^  poial  rf  ^ 
s^^-jud  erank  C,  and  alfect  whaic£-  '-  ->  •■- 

end  of  the  wire  W.    Sow  suppose — 

^-o  in  a  »-.rai^ht  line  with  the  wir£'ll',MkaR 
a  wall  to  pass  throngh,  at  at  E^Bg.  ltf,J«* 
must,  unJct  these  ciivnautanc?  ^  ovaMt  tb 
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■wire  W,  Fig.  139,  to  N,  Fig.  40.  In  this  oase 
the  omik  is  shomi  to  work  bac^k  or  with  croBsed 
wirea,  whinh  aliows  the  wire  N  to  wrjrlt  olosa  up 
against  the  wall  £.     Keie  uutice  tbo  diSeranou 


m^-^ 


with  the  cranli  H.  UG,  its  it  is  now  fiiad, 
throws  the  wire  F  at  leiut  Gin.  awdy  from  the 
wall,  Hud  ia  a  oleoi  indieittion  that  the  person 
who  fixed  it  did  not  know  hia  biutineaa. 

The  propel  wbj  to  tix  the  foot  of  thii  crank 
ia  lower  down  at  aboat  S,  ao  that  the  wire  ma; 
poll  from  above  the  rivet  lino  or  about  T,  which 
wooJd  tbrow  the  OTaotc  to  work  bookwazda  as 
K  J  I,  and  thus  allow  the  wire  to  come  near  tho 
wall. 

Bj'  tnniinir  Fi^.  140  upaido  doirit,  and  joining- 
Fon  toP,  Fie.  133,  the  whole  of  ihe  work  may 
be  rerereed.  That  in,  pall  at  N,  and  tou  ac^tuate 
W,  Figr,  139,  and  by  turning  Fi|f.  139  upside 
down,  yon  at  once  got  na  ovethead  motiou,  or  iu 
other  words,  pnll  the  wire,  and  yon  actuate  W. 
The  abore  is  the  method  of  fixiniF  orankx  lo  the 
bottom,  of  joiflts  or  ceiling'j,  and  will   an 


ric.i^ho 


^-^^a^ 


whure  huli  leier 


to  dmw  the  wiiB  bank,  orai.h'-ok  ipringmaybe 
csaploycd. 

Iji  the  Helootiou  o!  cranks  it  is  always  neoes- 
Bmr J  to  see  that  they  aic  not  put  lo^tber  with 
an    iron  rivet;  they    uiuet  _bc  bin»i    und  work 

If  by  any  chanoe  they  have  hcDome  clogged 
np  and  stilf  through  tbounuof  oil.  pl,<ce  tbem 
over  B  moderate  fire  and  m>  barn  out  tbe  oil ;  buc 
remember  that  if  you  pii~.  them  ever  too  hot  a 
fire  you  will  mOHt  probaWy  melt  the  rivet. 


GAS-BUKNEBS/ 


W 


ITH   an   ordinary  gns 


flame    with    \ 
t>y  tbe  h«at  b 


tabls-koife,  or  a  card  thiougb  Ihe  upper  or  ^rigl 
part  of  tie  flame,  when  on  the  kuifa  or  card' 
lie  deposited  a  ooat  of  Buot  or  lawp-black, 


lolid 


oBJrbon.    If,  however,  the  gas  be  miied  with 

gnantity  of  air  previous  to  ij^uiliou,  then  tbe  carboo 
I  not  Mparated,  and  the  piiituia  is  aonsumed  id 
Uie  gaasoiu  atate  without  inviag  any  practical 
KBonnt  of  light,  but  yielding  beat  Id  proportion  to 
the  quantity  of  corbou  and  hydtogon  oonaumcd. 

it  ia  almost  needteas  to  atate  that  a  proper  ad- 
mixtora  or  aupply  of  air  is  iuditpsuaable  to  tke 
partect  «oinbiutioa  of  tho  gas,  andtliat  In  the  event 

•  fnm  n<  jSwicK  b/  ti'<u  atd  WaUi  EKgiitcrinn. 


of  on  insufficiency  of  this,  the  carbon  ialiberatedi 
amoka;  while  an  eiccae  of  air,  pirticulurly  when 
cold,  will  materially  affect  the  iatcnsity  ot  the  ligh* 
of  a  gaa-baraer.  Alresdy  wa  have  tamihaily  ei 
plained  this  cooling  influenza  on  flame,  and  i 
ellect  of  diminishing  the  inteoaity  ot  light,  whic 
fact  was  flrat  diflcovered  at  the  commencemeat  y 
the  present  eeutury  by  Sir  Humphrey  Davy,  and 
de«ribed  by  bita  iu  bis  "  Ileaoitchoa  on  Florae.'' 


sulU.  D 


it  of 


shoald  be  heated.    TbL . 

of    gas    for    lighting     purpoBoa,      a      auffidency 
without  any  exceaa  nt  air  is  uecesaaiy,  and  where 
pcactioahle  the  air  should  be  heated  or  all  pco- 
viaioDS  made  to  prevent  a  quantity  of  cold  air  tc 
come  in  contact  with  the  flamo.    The  effect  ot  thi 
atmoapheric  burner  may   be  produced  by  oaQsiii^ 
gas  to  iieue  unctec  tho  comparatively  heavy  prea. 
aure  of  4in.  oriiio..  and  from  a  very  Scsaperatare, 
whan  only  a  blue  li^ht  entirely  devoid  ot  light     "" 
be  observed.    Thia  ii  uudoubteilly  due  to  &a  c 
luK    influence  of   Um    uir,    bm  according  to 
opinion   of  aome  eagineers  the    gas  is  too  c 
oxidised,— however,   whichuvi  r  of   Ihe  two  as 
tioDs  may  be  correct,  the  effect  is  the 


3  Ihina 
e  aiio  of  tb 


iminish  the  preeaure  tbcn  tbe  ^aa  will  yield 
iiKUL  in  the  form  of  a  siuale  jet,  which,  as  it  ~"" 
knowu,  ia  tho  moat  extravagant  ot  all  bui 
arising  from  the  tact  of  the  amallness  ot  the 
and  cooling  action  ot  llie  atmosphere.  If,  however, 
a  number  ot  these  jota  are  placed  aide  by  side  as  in 
the  argond  bunier,  then  the  gas  it  applied  adcHu. 
lageoualy  a«  each  jet  oombinea  with  that  neit  it,  aud 
the  ooolinE  iuQufnco  istou  great  extent  prevented. 
But  ahiiuld  Ihe  jels  b»  detached,  aa  was  often  tho 
case  in  the  early  yeara  of  gaa-lJghtioB.  when 
argauds  were  made  with  throe  and  an  holei,  then 
all  the  defects  of  tbe  single  jets  are  retained,  nitb 
none  of  the  advoutagea  ot  the  atgaud. 

During  many  yeara  the  argand  burner  wof 
eiclusivel)  used  fur  shops,  where  the  employmenl 
ol  teas  only  had  ixtenjed,   and  we   may  obiervt 

eugmeetitig  has  prHStuled  SQcih  difficulties  belori 


that  direction,  aa  oompanies  insiated  that  bun 
should  be  employed  which  oould  only  deliver 
coalrnottd  for.  a^y  for  a  burtio 


oft.  J 


reol  A-iUtbao 


conditions 

ihalf  ot  tbe  available  lightto  be 
the  reason  that  asthaorifieea 
iuisbed  iu  sIko,  to  is  tbe  gas  influenced  as 
already  desoribed.  Ta  moke  this  clearer, 
observe  that,  if  the  holes  of  an  argand  t 
of  BUBh  a  size  as  to  permit  dlt.  to  issue  al 
and  to  give  the  light  ot  16  oandtes,  then  with  the 
same  kind  of  burner,  with  tbe  holaa  drille 
dimensions  to  rfquire  fj-lutha  to  expel  thi 
tity  of  gai,  the  liKbt  evolved  will  be  equal  toVight 
caudlts  only,  'i'hia  is  a  curiona  fact,  which  " 
easily  ptov^  by  oiperiment ;  and  it  the  holes  e 
of  that  size  to  requite  about  35-taths  pressure  to 
expel  the  quantity  ot  gas  mentioned  there,  tio  Ught 
whatever  u  i^iveu  by  the  gas. 

By  some  writers,  and  of  the  uomber  waa 
ander  Wright,  the  argand  burner  aa  a  Ugbt-giving 
agent  his  been  described  aa  tbe  moat  economic  ' 
othera,  such  as  Tomliuaoo,  have  given  the  praf 
ence  to  the  bat-vriog.  und  agaiu  many  engine 
are  of  optnion  that  the  tiah-tail  ia  auperior 
either,  it  may,  however,  be  briefly  atated  t. 
auppoaing  each  burner  of  its  kiud  to  ^ '-  ' 


a  tuU« 


It  of 


light  under  favourable  ciicumstances  for 
tity  of  gas  consumed,  then  only  under  certaiu 
ditiona  can  one  kind    of    biirne^  be    pronouoced 
superior  to  another,  aa  We  will  hereafter  explain. 

Confining  our  ramnrks  iu  the  first  place  to  tL_ 
argand,  this  burner  posseesoa  the  peculiarity  that 
|[  only  gives  the  maximum  degree  o(  light  wbeu 
consuming  the  full  quaiitiiy  of  gaa  for  which  it  is 
made,  ond  wbeu  burning  mure  than  tbsl  quantity 

however,  may  in  one  sense  be  claimed  aa  an  ad- 
vantage, inasmuch  as  the  act  of  amaking  calla  the 
attantian  of  the  conaumar  to  tbe  evil,  and  thus  the 
waste  is  prevented. 

When,  however,  less  than  tbe  quantity  tor  which 
the  argand  ia  made  is  consumed,  then  the  light 
evolved  per  aubio  foot  dimiuishea  in  a  remarkable 
manner,  with  the  tdoced  quantity  ot  gas.  Thus, 
if  a  burner  coosuming  five  feet  per  hour  gives  the 
light  of  iJ  cnndlea,  with  a  flame  ot  about  three 
inches  high,  wo  would  naturally  suppose  that  when 
burning  ^IFt..  with  a  Same  of  about  two 
-  '  e»,  tho  Ught  would  he  equal  to  tbe  half 
tbe  other,  or  TJ  candlea.  This,  however, 
>t  the  case,  as  it  will  be  but  3}  randies  ;  conse- 
quently by  reducing  tho  flame  from  flve  feet  to 
'^ft.  per  hour,  one  half  ot  the  illuminating  power 


ot  tbe  gas  is  lost.  But  on  further  diminishing  the 
supply  ot  gaa,  a  much  greater  diliaceoce  wiB  be 
observed,  aa,  with  the  same  argand  oouauming  Zft. 
per  hotkr,  inatead  ot  eiviog  the  tight  ot  six  caudles 
—the  proportion  to  the  maiimiim  consumpHoD— 
barely  the  light  of  one  coniiie  is  obtained.  Thus 
we  And  that,  when  ccuaumiog  the  full  quantity  of 
Has  for  which  the  buruer  is  made,  each  foot  yielde 
tho  light  of  three  candles  ;  when  burning  half  that 
quantity  only  the  light  of  a  candle  and  a  halt  ii 
evolved,  and  on  reducing  it  still  further  barely  halt 
a  candle  per  toot  ia  given,  and  if  we  o^n  diminiah 
it  to  one  foot  per  hour,  then  no  practical  degree  ia 
obtained. 

Thia  remarkable  rednctioc  in  the  illuminating 
power  of  the  argand,  which  exists  in  all  kinda,  is  a 
serioos  and  inheront  detect,  and  should  be  known 
by  every  contnaier  who  employe  tho  kind  of  bunier 
in  questioo,  as  it  is  evident  lliat,  by  reducing  the 
flames  in  a  shop  with  the  view  of  economieins, 
directly  the  opposite  result  is  produced,  and  tbe- 

Eremiaes  are  put  into  comparative  obacurity;  it, 
owevar,  aome  ot  tbe  homers  were  left  toll  on  andi 
the  others  eitinguiahed,  then  a  real  economy  wouhl 
be  effected. 

The  argand  is  influenced  in  variona  other  ways: 
for  instauoe.  if  wbeo  cDnanmiog  but  one  aad  a- 
hal(  feat  par  hour,  and  the  cbimaey  be  removed, 
the  light  ia  isMnediatety  increased  to  about  tool 
candles,  a  similar  eSect  ia  produced  by  raising  tho 
chimney  about  an  inch  above  its  seat;  even  the 
poaitiou  ot  the  bottom  of  the  chimney  in  relation 
to  the  top  of  the  homer  will  influence  the  acaount 
of  light. 

All  these  defects  ot  the  argand  arose  from  ths 
same  cause,  lor  the  burner  and  ohimney  being 
oonslructed  to  supply  the  quantity  at  air  neoeaaary 
fur  tha  maximani  consuinpliiiu,  it  follows  that  on 
reducing  the  quantity  ot  gas,  an  excessive  supply 
of  air  must  naturally  toke  place,  and  thia,  in  pass- 
ing and  impinging  on  the  flame,  carries  oS  a  par- 
tiou  of  heat,  and  thus  reduces  tbe  hght  to  be  de- 
rived from  the  gas.  That  this  ia  beyoad  dispute 
is  made  evident  by  cheokiUK  the  current  either 
by  removing  tbe  ohimney  entirely  or  partially  as 
described,  when  the  hfjht  is  augmented  fourfold^ 
Tbe  diminished  light  occaaioned  by  lengthening 
the  chimney  ia  due  to  the  iacreaaod  cuirent  or 
drannht,  conaequautl/  causinn;  more  »ir  to  pass 
through  the  chimney,  and  ao  deteriorate  the  light 
of  tho  gaa. 

Tbe  questioQot  heating  the  air  for  the  alimenta- 
tion of  gas-bumera  now  bain?  practically  apphed. 


-gaud  burner  prOTided  ■ 
with  two  chimneya,  tbe  one  concontrio  to  the 
other,  aud  ao  arranged  that  all  tba  air  necessary 
tor  the  burner  should  deacend  between  Iha  two 
chimneya,  and,  being  heated  in  its  passage,  it 
would  pass  to  the  btim«r.  By  this  ayatem  an 
eooDomy  of  oh  per  oent.  wai  effected.  Dr.  Bowditoh  - 
— Todoced  the  syatem  mauy  ytars  afterwards.  We 


helisv 


■  of  to 


IB  the  h 


peraturo  to  whi 

which  caused  it  \a  men. 

Another  instance  ot  the  spplicatidn  of  hot  air  ia 
in  the  experiment  mentioned  by  the  Metropolitan 
Gas  Referees,  with  on  argand  homer  oonsaming 


chimney  they  placed  a  disc,  when  the  light  ot 
the  gas  waa  immediately  increased  nincfuld: 
as  tbe  rateraea  observed  "an  amount  of 
light  proportionately  greater  than  is  obtained 
from  good  argands  when  bomiug  at  the  aaoally 
higher  rates,  and  ot  courac  under  tha  most  favoni- 
able  couditiona."  This  eHoct  ia  entirely  due  to  the 
supply  of  air  being  limited  to  the  actual  reqajit- 
meuts  and  heated  before  combiuing  with  the  name. 
Among  the  voricas  requirements  for  a  good 
■rgand,  are  that  its  oiiSces  shall  be  of  aooh  dimen- 
sions as  to  allow  the  full  quantity  of  gas  for  nhiuk 
it  ia  made  to  pass  with  u  pruaura  not  exceeding 
one-tenth.  The  other  detotla,  such  as  tho  number 
of  the  boles,  tho  inner  and  outer  liiameter  of  the 
burner,  tbe  height  and  diameter  ot  the  chimney, 
can  only  be  obtained  by  espaiiment.  The  Gaa 
Bbterees  have,  however,  given  tbcir  attcnIioD  to 
this  subject,  aud  have  issued  iusf  ructions  ua  to  the 
mode  of  making  the  bumeis  to  be  employed  when 
testing  the  gas  supplied  by  Uie  Metropohtaii  Com- 
panies, wbich  we  would  recommend  to  all  manu- 
'--'rerB  of  argand  humors,  with  the  conviction 
a  bunier  recommended  by  those  gentletlMlk 
be  superior  to  others. 


miAEBEimiTS  OK  OELATIlfO- 
SBOHIBE  PAFEB.- 

A  N  old  friend  of  ours,  an  ailiat,  who  never 
/i.  loses  an  oppcrlunily  of  viaiting  the  Photo- 
graphic Exhibition,  descritied  to  us  some  platino- 
type  pictures  recently  exhibited,  as  beautiful 
— '■-'= —  of  ateel  engravings,  and  we  venture  to 
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think  that  a  good  enlargement  on  gelatino- bromide 
p&per  approaches  them  as  closely. 

The  ease  and  simplicity  of  the  process,  and  the 
beauty  of  the  results,  can  only  be  thorouc;hIy 
appreciated  by  those  who  hare  worked  at  it ;  und, 
altnough  the  process  is  rapidly  finding  favour  Mi'ith 
professional  photographers,  we  hardly  think  that 
amateurs  are  giving  as  much  attention  to  its  study 
as  it  deserves. 

VTe  had  the  privilego,  some  little  time  ago,  of 
visiting  Messrs.  Morgan  and  Co.*3  establishment  at 
Greenwich,  to  whom  is  due  at  least  the  credit  of 
brining  the  process  into  commerciiU  use.  The 
poanbility  of  coating  paper  successfully  with  a 
gelatino-bromide  emulsion  has,  of  course,  been 
fiuniliar  for  a  long  time;  bat,  although  it  has 
been  discussed  at  various  times,  it  had  never  passed 
much  beyond  the  experimental  stage  until  intro- 
duced by  the  above  firm.  Mr.  Morgan  u^es  arti- 
floial  as  well  as  daylight  for  his  en]ar»(emeutB,  and 
it  will  be  within  the  recollection  of  our  readers 
that  this  gentleman  demonstrated,  at  a  meetiug  of 
the  South  London  Photographic  Society,  a  method 
of  ealarging  by  means  of  a  parai&a-lamp  con- 
tained in  an  ordinary  biscuit-tin,  a  4^  or  5 
condenser  being  used  to  concentrate  the  light  on  to 
the  negative. 

At  the  meeting  of  the  Liverpool  Association  in 
September,  the  Bev.  H.  J.  Palmer  (see  p.  *J25, 
ante,)  described  the  method  that  he  employed, 
iHiioh  appeared  to  be  identical  with  that  shown 
by  Mr.  Morgan.  The  practice  of  enlarging  by 
daylight  is  Utfcessarj  when  negatives  of  a  Larger  { 
than  quarter-plate  size  are  being  employed,  as  the 
cost  of  condensers  to  cover  a  half- plate  is  a  very 
serious  item. 

Any  convenient  room  can  be  used  for  tho  pur- 
pose of  enlarging!  by  covering  the  window  and 
oatting  a  hole  in  the  covering  large  enough  to 
admit  the  negative.   A  camera  is  set  up  in  the  rear 
of  the  negative,  and  the  picture  f ouu!*sod  on  to  a 
sheet  of  Oiirdboard,  set  up  parallel  to  rhe  negative. 
The  space  between  the  negative  and  the  leus  must 
be  rendered  light-tight  by  means  of  a  sleeve  of 
black    twill    or   other   opaque    substance.     The  j 
camera  should  have  a  rising  front,  so  that  the  ■ 
picture  can  be  adjusted  accuratoly  in  position  on  ! 
the  screen.    The  paper  can  ho  simply  piun^  d  t-t  u 
board  and  subsKtutod  for  the  focussin:;  Bcreen : 
but  in  our  own  practico  wo  always  prefer  t  >  soak 
the  paper,  film-side  downward;),  in  a  diHh  of  tvater 
for  a  cou(>le  of  minutes,  and  then  lay  it  on  n 
sheet  of  ^lasi  of  the  same  size  as  the  focussing 
screen.     The  paper  lies  much  flatter,  and  the  ro- 
quirird  cxposaro  is  not  ufiVot^-d,  although  care  must 
be  taken  to  drain  the  jnip^r  well  before  (xpi  sure. 
The  latter  ij  an  item  abjut  which  instrui-tijus  ore 
misleading;  but  to  those  who  attunpt  the  process 
for  the  liist  time,  we  may  state  that  on  h  fiuc 
morning  at  this  time  of  t!io  year,  and  with  an 
eastern  aspect,  such  as  our  dark-n)om  possesses, 
we  give  about  three  minutes'  exposure  in  enlarging 
H  negative  to  double  its  dimensions  with  a  rapid 
rectilinear  lens  of  a  focal  aperture  // 12.     A  small 
amount  of  practico  is  better  than  many  pa^cs  of 
inatructiuiis,  and  a  few  failures  will  be  of  more 
a8«i'ti:)ce  than  tho  same    number  of    sncccsNOs. 
The  tjicture  vhould  be  developed  with  plain  satu- 
rated solutions  of  potasi«inm  oxalate  and  ferrous 
sulphate,    llie  use  of  various  other  ingredients 
has  been  proposed,  as  well  as  the  ordinary  alkaline 
develoj)ment ;  but  in  our  opinion  they  add  to  the 
difficulty,  without  in  any  way  improving  the  re- 
sults.   Saturaced  solutions  of  ferrous  sulphate  and 
potas!)ium  oxalate  in  the  proportions  of  one  to 
four,  restrained  with  potassinm  oromide,  constitute 
an  extremely  rapid  aeveloper,   giving  tho  purest 
blacks  in  the  shoflows,  and  wLii'e  pa(»er  in  the 
light,  a  result  which  docs  not  invariably  obtain 
when  alkaline  pyrogallic  development  is  employed. 
The  more  contrast  and  density  in  the  negative,  the 
less  restraint  is  required,   and   f'«r    verm.    Tlie 
developmf>nt  of  the  print  bhould  always  b«  stoppeil 
tlightty  before  the  desired  density  is  attained,  as 
the  shadows  darken   in  fixing.    After   thorough 
washing,  the  prints  should    be  soaked  in  water 
orntaming  about  three  per  cent,  of  sulphuric  arid. 
This  quantity  of  acid  will  usually  be  found  suffi- 
cient to  dissolve  away  any  idight  discolouratiiin 
due  to  development.    The  ]>riuts  may,  if  desired, 
be  still  further  improved  by  enamelling  or  use  of 
encaustic  paste. 


Mediterranean  coasts,  he  says,  where  brought  to- 
gether, the  most  attentive  investigator  might  pass 
from  Europe  to  Afiico,  or  to  Asia,  without  any 
trait  of  living  nature  makini?  him  aware  of  it. 
Now,  as  very  moderate  obstacles  prevent  the  dis- 
semination of  a  large  number  of  animals  and  plants, 
it  seems  certain  that  the  Mediterranean  would  be 
absolutely  impassable  for  most  species.  M.  Blan- 
chard  infers  that  the  sea  has  been  formed 
at  a  recent  epoch,  in  the  midst  of  a  re- 
gion already  inhabited  by  the  animals  and 
plants  now  found  on  its  coast.  Beoent  data  as  to 
the  marine  fauna  he  regards  as  confirming  this 
view;  for  the  fauna  of  the  depths  appear  to  be 
entirely  from  the  Atlantic.  MT.  Milne  Edwards 
suggested  that  the  uniformity  of  natural  produc- 
tion in  the  Mediterranean  region  (which  had 
struck  several  naturalists)  was  rather  to  be  ex- 
plained by  easy  communication  between  the 
northern  and  southern  sides  of  the  basin  or  basins, 
by  two  broad  isthmuses,  now  submerged,  one 
between  Sicily  and  Tunis,  the  other  between 
Spain  and  Moroco.  The  inland  sea  must  at  one 
time  have  extended  much  further  eastwards,  and 
may  have  communicated  with  Arctic  waters  and 
with  the  Indian  Ocean ;  it  appt  ars  not  to  have 
been  in  junction  with  the  latter  since  the  miocene 
epoch.  From  the  geological  point  of  view,  M. 
Daubrve  was  also  unable  to  think  the  Mediterran- 
ean of  quite  recent  formation ;  for  there  are  Creta- 
ceous, E;)cene,  and  Miocene  deposits  in  the  space 
it  covers.  More  recently,  in  Pliocene  times,  the 
sea  exceeded  its  present  shores,  and  Pliocene 
deposits  are  found  throughout  the  extent  of  the 
present  basin  in  tho  numerous  iblonds  which  rose 
from  tho  sea  at  the  cud  of  the  tertiary  epoch. 


IS  THE  MEDITIERANEAN  OF 
BECENI   OEIGIN? 

THE  degree  of  likeness,  or  uulikoness,   of  tho 
fauna  and  flora  in  regions  more  or  lesn  npart 
may  bj  found  to  throw  light  on  ch^inges  that  have 
octMtrrKl  in  the  configuration  of  land  and  sea.  Thin 
line  of  thou<;ht  has  lately  engaged  tho  attention  of 
M.  li  Ian  chard.     In  an  interesting  paper  to  the 
Paris  Anadi-my  ho  shows  by  numerous  examples 
How  the  fauna  and  flora  on  \he  exton»ive  coants  of 
Mediterranean    present    the    s»me    eeneral 
«cter,  which  disappears  at  a  short  distance 
the  coast,  where  the  ground  rises.    If  the 


PTTTTINa   UP    LINE    SHAFTS-SET- 
TING ENGINES  AND  TOOLS.* 

How  to  put  up  aline  shaft  with  tho  least  labour, 
and  so  as  to  know  that  it  is  all  right  when 
dunu,  is  a  question   that  bothers  a  good   many 
machinists.    In  puttiu<;  up  line  shafting,  in  many 
cafces  the  trouble  U  in    not  making  haste  more 
slowly.    For  if  tho  shaft  is  not  put  up  true,  of 
what  avail  is  the  speed  with  which  the  job  is  done  r 
I  hjive  adopted  a  pi  in  that  suits  me  well  and  gives 
good  results,  and  I  olfer  it  for  the  consideration  of 
others.     If,  for  instance,  I  am  to  put  up  all  thu 
shafting,  together  with  engine,  etc.,  I  commence 
by  ipaking  a  grouud-plun,  showing  the  location  of 
the  tools  to  be  run,  and  study  so  to  place  them, 
that  the  work  ma^'  progress  from  one  to  another, 
or  from  the  beginning  to  the  conclusion,  with  as 
little   handling  as  possible.    Then,  knowing  the 
Sliced  that  the  tools  should  run,  I  note  what  size 
puiloys  are  wanted  on  the  line,  and  on  what  section 
they  are  wanted.     I  then  take  the  longest  shaft 
and  lay  out  where  I  wi:th  to  place  hangers,  and  1 
am  then  ready  for  business.     If  there  are  to  be  any 
extra  timbers  put  in,  I  show  tho  carpenter  just 
whore  they  are  wanted,  and  proceed  to  locate  per- 
manent points,  from  which  all  measurements  are 
taken,  by  measuring  from  one  of  the  corners  to 
whatever  distance  the  liue  is  to  be  from  the  side  of 
the  room,  and  driving  a  copper  or  brass  nail  and 
marking   with  piick-punch,  to    show   the    exact 
centre — and  the  same  at  the  opposite  end  of  the 
room.    Then  from  one  point  to  tho  other  snap  a 
fine  chalk  line,  being  careful  to  have  it  thumbed  at 
frequent  intervals,  if  the  line  is  long,  so  that  it 
may  show  only  one  mark.    I  then  drop  a  plumb 
lint)  from  the  ceiling  to  the  centre  marks  on  the 
witness  nails,  and  snap  a  line  across  the  timbers, 
taking  the  same  care  as  on  the  floor.    1  then  have 
as  many  wooden  blocks— 3  or  4in.  longer  than  the 
box,  3  or  4in.  wide,  and  lin.  thick— as  there  are 
bangers,   and   tack  them  on  the  floor,  over  the 
chalk  line,  and  under  where  the  hangers  are  to  be 
located,  and  level  them  very  carefully,  taking  pains 
to  change  end^  with  the  level  and  staiT,  so  as  to 
neutraUse  any  error  there  may  be  in  tlie  staff  or 
level.    I  then  cut  a  measure  to  go  from  one  of  the 
blocks  to  timber  above,  on  which  the  feet  of  the 
hanger  rest,  and  from  each  of  the  blocks  lay  off, 
on  those  timbers,  how  much  is  to  be  taken  off  or 
added  to,   to  muke   all  of  the    sea's  for  hangers 
level.    Then  from  the  chalk  liue  already    made, 
measure  cither  wuy  and  mark  for  the  bolt  holes. 

Now,  while  the  carpenter  is  doing  his  work,  I 
measure  on  each  block,  from  centre  mark  for 
hangers,  half  the  It-ngth  of  the  box  either  way, 
and  make  a  mark  auruss  tho  block,  and  on  that 
mark  I  lay  off  half  tii«t  diameter  of  the  shaft  and 
make  a  cross  mark  or  dot,  to  line  the  shaft  by. 

Everything  is  now  ready  to  bult  up  the  hangers, 
put  the  pulleys  on  tho  bhaft,  as  nquired  by  the 
ground-plan,  and  lu>ist  the  sliaft  into  place,  and 
proceed  to  level  and  straighten,  which  I  do  as 
follows : 

To  level,  I  make  d  tram,  by  taking  a  pole  and 
driviuf;  n  piece  of  wire  or  a  nad  in  tho  end,  and 
tiling  it  off  until  it  will  just  piss  under  the  shaft 
when  the  end  is  rostixig  un  one  of  tho  blocks,  and 


by  placing  one  end  on  the  mark  ahowing  flw 
length  of  box  and  the  wired  end  against  the  Adl 
close  by  the  box,  I  know  that  it  ia  plamb,  aadbevi 
only  to  raise  or  lower  the  shaft  by  mflMU  of  fti 
adjusting  screws,  until  the  pole  will  jnit  pm 
under. 

To  straighten  the  ahaf  t,  I  drop  the  plumb  Km 
over  tho  shaft  close  to  the  hanger,  and  if  itraiglbtk 
the  point  of  the  plumb  will  be  just  at  the  mA 
laid  off  on  the  block,  as  described  before,  Udi  b^ 
ing  done  at  each  of  the  hangers,  and  the  job  m 
far  as  the  line  shaft  is  concerned,  ie  completed. 

Now,  to  locate  the  conuter-shaf  t,  I  mearare  fnm. 
the  witness  nails  driven  in  the  floor,  ai  far  ai  it  ii 
to  be  from  the  main  shaft,  and  enap  a  line  m  It- 
fore  described,  and  proceed  in  every  way  ai  m 
the  main  line.  If  desirable  to  set  the  tools  u  til 
work  goes  along,  I  do  it  all  by  the  floor  lines.  Foe 
instance,  to  set  a  lathe,  move  the  tail  centie  to  tie 
farther  end  of  the  ways,  and  drop  a  line  tnm  tie 
centre  to  the  floor,  then  move  the  lathe  untfl  tti 
plumb  point  is  the  tame  distance  from  the  ibv 
line  at  both  centres.  For  an  iron  fftlaner,  kji 
straight  edge  acroes  the  bed  and  affaiiiat  tlie  »- 
righto,  and  drop  lines  from  that,  and  eo  on  wi&all 
of  the  tools. 

To  set  the  engine,  go  back  to  the  witueti  mAi^ 
and  measure  distance  to  the  centre  of  engine  ihdl; 
or,  if  not  convenient  to  measure  from  the  mSi, 
measure  from  any  convenient  pfdnt  on  flie  Ant 
line  between  those  nails,  and  locate  the  ffomi 
line,  from  which  to  lay  out  engine  fonndatioB  fti 
the  usual  way.  If  there  is  to  be  shafting  on  tbt 
floor  above,  bore  a  small  hole  as  near  over  the  wit- 
ness nails  as  possible,  through  which  dit>p  a  ^nak, 
and  measure  from  the  point  to  the  nail,  ana  tts 
from  the  liue  above  the  floor  measure  off  the  stM 
distance  and  drive  witness  nails  for  that  floor,  ad 
so  on  from  fl  )or  to  floor,  repeating  the  operatUso  M 
doficribed  on  the  first  fl<K}r.  Experts  may  crif '^ 
my  way  of  doing  tho  job,  but  they  are  not  the  < 
I  am  talking  to,  but  to  the  men  who  have 
had  occasion  to  put  up  a  lino  shaft.  The  problem  ilk 
how  to  put  up  a  line  shaft  with  the  least  Uboak 
and  know  that  it  is  all  right  when  done. 


HEALTHY  HOKES. 

^OME  good  hints  on  the  methods  of  rendeiiic 
]^    homes  healthy  were  given  at  the  Brightoi 
Health  Cong^ress  in  a  paper  by  Mr.  H.  H.  GoiliBk 
If  you  desire  health,  said  the  lecturer,  yon  anil 
work  for  and  deserve  it ;  constant  supervisiMi^  tt 
insure  great  and  continual  cleanliness  is  esseotaL 
You  cannot  '*  nag  "  your  domestics  too  much  Qi 
this  score ;  you  cannot  be  too  watchful,  whstlMT 
tho  house  be  largo  or  small,  whether  it  belomgilt 
peer  or  peasant,  if  you  wish  to  preserve  it  Si  % 
pure  wholesome  d  welling  in  which  to  live,  iiu(i%^ 
of  to  die,  in.    This  is  a  duty  you  owe  to  sociati^ 
quite  as  much  as  to  yourstrlf ,  bearing  in  miod  ^2 
public  sanitation  is  mainly,  if  not  entirely,  dspifcZ^ 
dent   upon  private    hygiene,   and    that  tbt  1^^ 
declares   in   unfaltering  accents    **Sio   ntani     ^ 
ut   aUenum    uon    Icodos."      (That   peoplt  >^|^ 
make    use    of   their    own    pi-operty   in  tH;^^  ^ 
manner  as  not  to  injuro  that  of  others.'*)        3^ 
there    are     other    hiuto     equally    necetHL^^^  ^ 
glance   at — such,    for   example,   as  food.         ^  ^ 
afraid,  as  a  rule,  it  is  exceptional  for  the  "*  nVjjj  (& 
the  household  to  jiay  that  attention  to  the  ^^zjjb&i* 
department  as   was  the  honoured  cnstciA.        ol^ 
last  century.    In   aribtocratic    families  tkik.^s  M 
devolves  on  the  housekeeper,  who  relegi^*"  «s»' 
her  assistant,  who  hands  it  on  to  some 
In  middle -class    life,  the   cook,   whethi 
skilled  or  unskille  1,  reigns  supreme.    Im^ 
elevated  classes,  an  utter  ign<irauce  seesaw 
vail  of  dietary  necessities.    Goldsmith  teL3>' 
**  Heaven  sends  us  good  meat,  but  the  de 
cooks  *' ;  and   if  this   latter    gentleman 
existence,  I  am  sure  a  large   proportio_ 
audience  will  be  of  the  same  opinion. 
*'good   digestion  wait  an   appetite, 
on      both,*'    .  when      the      tdemento 
chemistry    of    food     and     cooking 
lutely      unknown      to     the      housewife 
hint    here    is    to    nractically    make    y 
acquainted  with  '*  what  to  t- at,  drink,  anc 
How  much  thrift  may  be  engendered;  h*—        ^^ 
household    saving    elfectcd  ;     how    mnc>»     JSini 
humour  secured  ;   and  how  much  health  P*  f!^S 
by  a  little  knowledge  and  some  care  givg**  Zjis^ 
bubject  I      First,  as  in    all  chemical  ^V^^jtSS 
absolute  cleanliness  is  required  in  pots,    'JJ^f 
and  utensils.    Due  weight — this  will  not  g***!^ 
butcher !     Purity  of  concomitants — a  w»m  S^ 
the  grocer  I    Economy  in  their  use — wamiflf^*Vr 
the  cook !    The  meat  weighed  and  waabta ;  ^ 


'  By  H.  Beykolus  in  tho  Amtrican  Machinist. 


vegetables  cleansed,  salted,  and  soaked ;  ^S 
carefully  examined  aiid  well  cleansed ;  tiw  cv^ 
free  from  impurities ;  the  kiiires, 
&c.,  &c.,  clean  and  fit  for  use.  —  .. 
the  nsult:  a  delicious  meal,  effttted  * 
half  cost,  productive  of  comfort  asd  1^ 
plcte  with  health- giving  properties.  8i8||i[ 
tion  is  BO  wide  a  subject,  and  embraces  io  vv 


SS^ 
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ewcntial  for  the  weltue  and  comfort  of 
"O  tfakt  "hints"  might  bs  multiplied  "ad 
im  '  ;  but  laumotaouolnde  irithoatoalliDf; 
itentioii  to  one  other  ni»«ar  of  orery  <l«y 
1  of  fqual  importunoe  with  the  other  tnb- 

0  which  I  hard  dimcteil  yonr  sttentioo— 
r,  "clothing."  Dr.  Mm  T"u  Petlenkofer, 
nr  ot  Hsgitae  nt  the  Univereity  of  Munich, 

1  ^'  Gnu    ot     mnci's     piincipai    dofoaaive 
I  BtiugKle  for  eiiatenoe  u  hi*  olothiDg ; 


Uouw 


it  bikes 


purpoM  is  a  purely  hygionic  one." 
''thu  forgetfuhieea  of  thii  it  to  be 


aaali 


ti  thki 
'.»  t- 

tivoloiu  omiidemtiuna  haiu  eubjei 
nd  to  uany  ilJ«,  md  have  aftoD  a«quired  au 
incy  over  battur  and  Uttec  bje^ie  olaUung.' ' 
•dcof  gtBiVBdiMidaiBUidohiomDillBaaaTe 
»■»— veryftequendy-promnldiited  ^  the 
i  m  wctl.knowa  piiuoiulei  with  t'mij  to 
g.  Tbit  a  a  Ibtkc  ■□bjeot,  uid  iWauld 
im  toprttentofer'o  work,  wbeioin  you  will 
ich  iiiatruolivo  mid  iuteteating  mutter ;  but 
ImeutioD  that  he  call!  Btteiitiontothe  fact 
!  generally  coneider  clothing  usunuppoiatui 
[Uig  air  from  U9,  whilst  in  truth  we  could 
laaygunaantawhtcbdidiiot  allow  of  aeon. 
reutilation  of  our  surface.  It  ia  thorefort 
1}  tbal  weshouM  make  oucsbItbi  aoquainteil 


Eutad.  He  attiibutee  the  main  cautea  to  what 
e  oalli  "aobenieii  of  life."  thua  interpretod  by 
him— aohriRty,  better  food,  catefulocH  in  the 
leariug  of  childna,  thoughtfulnen  for  their 
agod  nod  inHrni,  general  cere  -of  their  poor  aud 
also  of  tbamaeWes.  Whilst  in  no  way  diFpuTiDe 
the  couclusious  which  Dr.  Gjchaidaon  has  arri'Cd 
at,  I  Tt-nture  to  aaaert  that  mait  of  thew  benefioal 
eftecfa  have  been  <he  lOBultaof  continuooa  and  nn- 
remitting  attention  to  the  sanitary  aad  hygiBiiic 
la.W9  laid  down  by  Moses  and  ampllged  by  his  dis- 
ciplpB— Laws  which,  for  the  fiiat  timo  in  the 
history  of  the  world,  proclaimed  that  •' Prevention 
was  beUBr  th.<n  ouce  "  ;  that  the  real  science  of 
medicne  la(f  in  the  direction  ot  prophylaotie 
raihw  tfaiB  tharaptutic  meaauresi  That  by  the 
laws  he  laiit  down— not  aa  a  monopoly  for  Juws 
alone.  boCopen  to  all  who  degirf  d  t«  live  by  tkem, 
- '-ittadly  onerona  bat  undeniably     "■       -    • 

-' ')d  diaean     ■    ■   - 

II  those  u 


I    the 


.  clotl 


It  is 


,  thickest,  or  beaiiret  material  which 
lor  our  purpose.  _  My  "hinfonthii 
aa  our  hualth  is  ao  iatimately  aasooiated 
imy  of  our  dresi,  you  should  be((lu  " 


ir  youreelsoe  with 

ait;emi[iBipate 

dothiug  which  I 

i/inevitaiily  tendtoiu- 

the   longevity  ol 

mmuuitv  and  to 
ent.    Tlete  we 

1  its  00 

LhOit     Of 

ibjeets  oouuectci 

meatic  satiitation, 

those  rslatioatt 

«,io. 

Outhfl 

ead  I  would  '•  hint  '■  ai 

Infaility 

of  taking 

Goreth 

It  it  should  be  of 

mi  and  charaetur  aa  to  prevent  the  lodg- 
t  dirt  and  dmt ;  all  hollowa  should  be  tilled 
L  all  uimeceaiary  ornamental  projectioi 
■d  witli :  Duder  any  and  all  ciransutenosi  _ 
lal  aapllcdtion  of  elbow-graaa  is  very 
lie.  Too  much  cautioB  cannot  bi  amciied 
gard  to  various  maitera  ntamalto  ths house, 
•n  produutivB  ot  aeriouB  eouaequsncea  iu- 
r,  iaeh  aa  tlie  selection  of  the  lauiidreBa, 
mau,  seamstrBiB,  tiiilor,  &o.  ItiBa"hiut'' 
IttHnliou  if  the  la'ly  of  the  house  irouli! 
Ir  at  least  ascertniu  the  character  am: 
idiogs  ot.  the  homes  and  WDckibopsbeloug. 
till  le  peoplu  betiin.-  availing  hciatli  of  theii 
I ;  gDEHl  in  couuclfsa  waya  would  result  from 
owledge.  Ai  my  pen  wriltfa  Ibesc  conclud. 
irviitiuua,  I  seem  to  hear  a  murmur  that  I 
■its  loit  sight  of  the  remark  with  which  I 
loed  this  paper,  and  the  qucstiou  iaevitably 
'That  eiucB  lite  can  littlnmore  supply  than 
oak  around  oa  aud  to  die,"  La  it  worttitha 
ot  piHClicJilly  adoptJog  ttia  many  hint*  laid 
ir  oui'  guidauce  !'    Cuibouo'r     Una  evei 

0  Lved,  uud  it  ao,  with  what  leaults:-  H 
is.  Yes,  and  with  the  happiest  aud  best 
-resultn  which  were  intended  for  all,  ai 

emicul   disriuisitinn    ua   to   whether   tl 

1  which  I  am  about  to  refer  were  of 
irigiu  or  not,  iir  whether  they  have  been 

ly  wi^ru  wiae  aud  beueQceut,  if  we  judge 
ta,  thrre  con  eiibt  no  doubt.  The  Laws 
id  every  matter  upon  whioh  I  huve  lightly 
houaehold,  oistuiy,  personal,  sumptDory, 
r^  couceivable  suiitary  question  aQleuting 
piiie»a  and  life  ot  matiind.  Biplaiaed  and 
ai  by  Iheaavauts  ot  thd  Jewish  race,  thev 
itBd  as  their  Buidtug  star  for  over  6,U0U 
lOd  have  prfsecTiHl  ttwm  in  health  under 
iplcd  difficulties  up  tu  the  present  day. 
fiaidaou  thus  niites:—"  Facts  ahowtbut, 
mscjiuaa  or  I'BUtes,  this  racu  presents  au 
ice  aiiaiiist  <lisi.-ssu  tliat  doca  not  belong  to 
DrtiouB  ul  the  civilised  cummunitlea.  The 
ce  to  those  iullueuces  which  tend  to  sborteu 
italcyccloof  lifaiasingulutly: 


'°.l 


r   that 


t  the  n 


>pcni  of  I'rui 
I  per  cent., 
>1h  kiugdiioi 
ol  Ibu  Jews  is  aa  1-73  to  1  IIU  amongst 
enomiuali^ma.  He  uddH  the  Jews  escape 
indf^uiics  DiuiD  readily  than  other  races, 
irtality  of  obolera,  fur  iustance,  was  so 
lat  the  Isct  of  its  eziateuce  was  evon  dis- 
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nay  1  triate  1 


it  ot  the  Ainiricnii   JfHcjlin. 
a  little  incioant  in  i 


before  the  i 


lelf  brought  to  tho  neeoaaity  ot  de- 
Tiiiing  mean*  whereby  tho  two  edges  ot  a  ifaeet- 
mrtal  piate  could  be  bevelled  paratlcl  with   each 

by  a  bevel  cutter,  and  at  the  sume  Bhne  the  half- 
cinla  eud  needed  to  be  bevelled  bo  as  to  fit  the  aenl 
at  the  bottom  of  the  cuttiug. 

Thia,  of  coune,  involved  the  half-circle  ouil 
heiug  euotty  central  wilh  the  edges.  After  cuu- 
vasaiag  the  otdiuury  methods  of  finding  tht 
centre,  I  hit  upon  the  followlag  plan  for  doiug  it 
with  a  catter  ot  suitable  bevel,  running  on  a  m  ~ 
diil  projectiug  from  the  live  spindle  ot  a  lat 
Ou  the  cross  alide,  which  was  worked  by  ■  levc. 

pivoted  near  one  end  a  paialtel  piece  of  the  SL 

width  of  the  plates,  rtqnirinK  to  ho  bevelled  uddu 
.i.„  » tjk-.iij..  "^ 


forward    until    the    other    edge    < 
bevelled,  will  any  argument  he  neccsiar;  tc 
that  the  deeired  end  was  gaiuod  F 


AMATEUE    MECHASICS." 

FOB  aniusrmeut.  exercise,  and  pToSt  we  com- 
mend, to  those  who  are  mochauically 
inclined,  the  practice  of  making  with  tools  of  the 
■nailer  sott,  either  in  woad'x  other  of  tho  sottor 
inatcriala,  or  in  metals,  glasB,  or  stone.  Thia 
practice  reodeia  the  handi  dexterous,  tho  musilci 
alroDg.  aud  tbe  head  daac,  witti  the  further  ad- 
vantage of  pnMbiamg  SBBethiim  for  oiiher  oma- 
msut  or  use.  Of  oonrae,  a  MBch  wilh  a  vine 
aud  a  few  wood-working  and  iron- working  tools 
will  be  required  ;  but  tha  MuMt  eipensiva  as  well 
aa  the  moi>t  easeutial  tm)  i>  a  iHthe.  With  this 
tool,  not  ouly  turuing  in  wood,  metal,  ivory, 
rubber,  &<>,,  £c.,  can  ha  asoompUtbed ;  but  it  may 
also  be  used  for  aora«>thnad  odtuig,  gear  cut- 
ting, drilling  metals,  Iminu  miiiil.  milniiliiy,  iiiiilala. 
tniUing,  sawing  metal  aad  WMd,  goading,  polish- 
~  nd  otliar  nnrposes.     A. 


Vwtal  ^tli*  at  a  Small 


the  top 

The  slide  bad  aliMdy 
operaticD,  by  having  aa  Bp«aid' 


tor  the 


operaticD,  by  having  aa  Bp«aid  projealiag  rib  o: 
shoulder  running  ita  eatsra  Ico^h.  The  paralle 
piece,  on  n  htch  tbe  ptaMa  were  to  rest,  havirg  hB< 
a  bote  of  suitable  diuieusious  made  tbiougli  ii 
vertically,  at  aush  a  di"tiince  from  the  end  as  per. 
mitted  finishing  tbe  eud  from  the  hole  as  a  centre. 
ta  thasaoM  an  lo  wfaii^h  the  end  of  the  plate  wat 
to  be  milled  on  tha  full  aide  of  tbe  bevel,  and  th< 
edges  being  miule  precisely  equidistant  from  the 
bale,  the  parallel   piece  being  left  widarthaii~~ 

quired  in  its  Unished  stale,  uutil  altar  tbahola  a. 

made,  and  brought  to  the  proper  wi^  &Dm  tho 


I  drilled  into  the  slide,  a  short  distance,  a  holt 
of  eucb  Bze  as  periuittrd  me  to  use  tor  contiuua- 
linu  a  bufGi'iontly  smatlsT  drill  to  allow  tupping 
without  disturbing  the  walls  of  tha  upper  part  ul 
the  hole. 

Suw,  it  will  he  obvioua  that  with  the  hole  iu  tht 
euongh  soiallar  than  that  in  the  parallel 


btcb  to: 


.  ...t  of  a  good  shouijar  on  th( 
ued  the  pivot,  aud  with  the  hoiesc 
rew  well  fitted.  I  bud  an  arrau) 
d  be  tu  ken  apart  any  number  of 
iinco  fur  gtoBliug  Iwi 


did  uoi 

—  jgtbepivot-sareiv  Htted,  1  next  put  a  pin  in 
tb«ri):ht-li>iii(l  edgeot  tbe  slide,  aud  iu  the  heil  on 
which  the  alide  wuikrd,  1  drilled  an  upright  boh 
at  auch  a  puiut  that  with  a  piu  standing  in  it. when 
the  pin  iu  the  elide  camo  in  contact 


uuld  bi 


ing  reoonatruefed  tha  old „ 

I  paper,"  let  us  mill  a  plate.  With  tbe 
ling  bsukwarda,  aud  the  plate  to  bo 
uily  secured  to  the  top  of  the  parallel 
a  screw  aud  clamp  holding  the  parallel 


A-iU  b< 


it  by  pusliiUK  thi 


to  hold  the  plat< 


■eat. 

The  cutting  will,  of  DOuno,  continue  in  a  light 
lu  until  tho  pina  coming  iu  coutaot  prevent 
rther  ni'.tiun  of  tbe  sliiie,  iheu,  holding  tbu  slide 
miy  up,  by  taking  bold  uf  the  long  eud  oI  the 
piviittd  parallel  piece,  and  btiugiug  it  urouud 
-radually  towarda  ua,  it  will  be  Been  that  the  halt- 
ircle  end  will  bo  bevelled,  aud  wli^„  the  parallel 
itce  has  made  a  bait  luvoluLioti    g^  the  a^sl 


.   pkin 


How  to  Uaka   s 


While  the  purcbaaa  of  a  latha  is  re 
there  may  be  many  who  would  prefer  to  make 
one.  A  lathe  that  will  do  admirably  aud  which 
may  be  easily  made  h  bhou'u  iu  the  ucciimpany- 
iug  engravings,  Fig.  1  representiug  iu  perspective 
tbe  lathe  comfilele;  Fig.  2  is  a  piTapeelive  view 
of  the  lathe  without  the  table ;  Tig.  3  is  a  ver- 
tical longitudinal  section  of  the  lathe,  allowing 
the  manner  of  securing  the  head  and  tail  stocks 
lo  the  bars  which  form  Ihe  bed  or  shoars. 

Ia  making  this  lathe  one  pattern  ouly  will  be 
reqaired  for  the  two  standards  of  tho  bead-Htock. 
aud  the  support  of  theeudaot  the  burs.  Thelamr 
part  of  the  tail-stock  is  made  iu  two  porta,  so 
(bat  they  may  be  cliunpsd  tightly  togetheron  the 
shears  by  meana  of  tha  holt  that  passes  through 
both  parta,  aud  is  provided  with  a  nut  having  a 
levtr  handle.  Thereat  support  ii  also  made  iu  two 
puts,  clamped  togeUur  on  the   ways   iu  a  aimihu 

rhepattenii  may  ho  easily  s[twn  from  l{ia.  pine. 
The  bolM  that  receive  the  round  biiri  ahuulil  be 
olianiberod  to  receive  Babbitt  metal,  u^cd  iu  ui.iking 
the  fit  round  tbe  bars  forming  tbe  tbi^urs,  around 
the  head  aud  tail  spindles,  aud  arcuiid  tlie  thank 
ot  the  tooL-reit.  The  smallest  diameter  of  the 
holea  that  receivo  tbo  round  bars  should  be  a 
little  leaa  Ihau  that  of  tho  bus,  to  that  the  several 
pieces  that  aro  placed  ou  the  bars  may  bu  Sttsd 
to  hold  them  iu  place  whila  the  2].ibbitt  nittai  ia 

Tho  ijiuieuiiona  of  the  lathe  are  aa  follawa  :— 
Length  of  rouiid  bars  forming  sbeors,  24in. ;  dia- 
meter of  bars,  Im. ;  distauce  trom  the  up^iersidaof 
upper  bar  lo  c  ntre  ot  apindla,  Uiu, :  between  ban, 
;iu.;  between  stondarda  that  Boppurt  the  live  apind'c, 
^)iu. ;  siie  of  standard  above  ahearB,  £  by  LJin. , 
diameter  of  hind  and  tad  rpiadtci,  |iu. ;  uiaiualer 
oipulleys,  .)iu.,3iiu.,  and:!in. ;  width  of  bam  of 
GtandordB,  ^Jiu. ;  height  ot  ataudard«,  Tiu. 

The  live  apiudle  should  be  enlarged  ^it  ths  face- 
plate eud,  auil  tapered  at  both  luUb,  aa  indicated 

Tha  pulleys,  which  ore  of  hard  wodd,  are  madu 
of  three  |ji  cuH  glued  together,  bored,  uiid  drivea 
on  th«  spindle,  seouitid  by  a.  pin  pufiu^'  rbraiiHh 
hotli  it  aud  the  spiudU,  dud  turned  •.•![.  Tub  bai's 
fonning  the  abears  may  be  either  cold  rulh-d  iron 
or  round  muilitnery  steel;  they  will  require  no 
labour,  wcept,  pttbupa,  iquariuf  iij'  at  the  ends. 
Tbe  outings  buviug  ln'cu  fitted  to  the  bars,  and 
provided  with  sot  BcruH'i  for  climiiing  the m,  the 
two  standards  thnt  support  the  bve  >piiidla  and 
the  support  for  the  oppusits  eud  ni  the  hiTa  are 
put  in  poaition,  whcu  the  hnra  am  niide  truly 
panLal^and  a  little  clay  or  pii:ty  ii  plaoa^ 
around  each  bar  and  over  tho  onuular  Cavity  that 
ud  is  formed  into  a  S[<oat  or  lip 
idn  to  faoilitato  ibo  guiuriug  of 


netal.      The    i 


ctal    T 


1  L,  quite  fc 


liKII 


tbo  cavity.  To  guiird  a;;aiust  a  potiiblj  diiHcuIfy 
:..  —  -„(iTiug  the  castings  from  tbo  b^irs  it  mi;;ht 
ill  to  cover  the  side  of  tbo  bar  nest  the  screw 
with  a  thin  niece  of  paper.  The  pina.  s  of  the 
:uil-atock  nud  lonl-refit  support  are  fitted  to  the 
mn  by  mt-ana  of  Babbitt  metal,  the  met  jJ  heiug 
"ourFil  first  ill  one  bait  and  thou  iu  thi<  otiiet. 
The  bjlia  which  olsmp  the  twopatts  ot  ibi' ri'nt- 
Lu;iport  and  tail-stock  together  are  provided  with 
over  bandies.  Alter  fitting  tha  parts  to  ihe  tw« 
Mitby  means  of  Babbitt  motal,  tlju  tail  spindly 

•  From  the  Seitnt-f;  Anwieai  Hvi^leminl, 
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tha  tail-BpiB&a,  uid  tha  ipindie  ia 
nr  one  tai  to  raoaiva  the  osotn,  ani  hu 
otbar  and  a  anak  for  apanticg  it. 
■d  OT  braoM  button  ii  plaoed  io  tha  hols  ia 
ndud  thit  loppiula  tbe  gnullar  end  of  tha 
iadle,  >ad  the  apiiidla  ii  lupported  in  its 
ig  position  aod  Babbittad. 


futened  to 
other  end  of  the  table. 
A  block  U  •ecnied  t« 
porting  n  piir  of  ordini 
(orm  ■  bpariog  fnt  the 
■haft  hu 


ih  pair  of  lest  for  nip- 
jriudatoDa  rollais,  which 
&ace-whee1  ihaft.    This 


ordiuaty  batanco- wheel,  to  the  aida  of  nliic] 
aeoDied  by  meant  of  honli:  bolts  a  groaved  wooi 
Tim  foi  receiring  the  diiiing  belt.     The  eianks 


proper  nM  ia  reaohad.    The  voodm  nm  Wf  It 
tamed  aS  in  petition  by  luing  a  pointad  tool 

llie  lathe  aboTe  dawdbed.  althon^  Tnj  n^ 
made  and  InBipanaiTe,  will  be  fomul  to  anil  m 

eicellentpurpouBfotliand-worlt,  and  J  ttelak, 
insUad  of  betag  Babbitted,  are  boied,  and  il  Ui    J 
hu-s  torminK  the  abeara  are  tnnied.  the  latba  m] 
ho  converted  into  a  kind  of  engiQB  lathe  by  iJ«»    I 
a.  fBeding-eorew  between  the  bara,  and  pnllilit 
small  toDl-poBt  in  the  raat  support. 


f/Q,S 


DRILLS    AND    DBILLISG. 

iinodk   aboDld  U  r.thit  i  cnnaaclad,  by  meaaa  of  hooka  at  oidinMr  n"?^ 

(    ttW-Silal  (aca-plata.    i(on,  with*  Weadia  that  ia  piroted  oa  tha  ^u-pipe 

(   trp*  «>~"  *^  ,t  iho  Tear  of  ttia  Uble.    Tha  .haft  wiU  work 

■impla   and    l<jleiablj  wall,  a»en  if  it  i»  not  turned.    Tha  ««"" 

t  of  cruMd    muil  have  half-round  grooTea  Hlod  in  them  to  re- 

a  ulauk  t-.p.    cmn  the  treadle  hooka.    The  aiie  of  the  diffar^t 

,   H«  r«.f1*((.  MM   diamatara  of   the  drive- wheel  m.y  be  found  by 

(bf.UKh  ■  piwJ  of   lUTfiing  (be  largeT  one  Irit  and 

,  l-K".     A  ilUiT^alUttMWMd,  --—••■-'-'•  '-  -<-'- 


InstraottoDB  about  Drllla  autd  I>idllb^^ 

An  ordinaty  flit  drill  for  mort  pai|NM  W 
aoiwarDearij,  it  not  qait«,  aa  weO  u  a  uMM 
It  ia  not  a  difflaalt  mattn  to  mnkn  ttiB.itaa* 
haTa  anch  reliable  mateiial  aa  Stnba'  aM  ^M 
erery  aiie.  The  beat  tarax  ol  But  drill  tMfj 
puipoaea  is  ihown  in  Figi.  1,  S,  md  4.    II  m^f 
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toaboat  onc-foDTth  of  tha  duunoter  at  the  wire. 
The  aa^e  of  the  point  ihould  be  90°,  and  the  ani[le 
of  it*  eatting  edge  abont  45°,  for  mort  juea.  For 
a  drill  for  vei;  luud  labdanoea  thsM  anglci  maj  be 

RM^fonud  thediill,  it  (hould  be  haTdenPd 
bf  heatloglttoft  low  red  andplDDgiogitetnight 
down  into  cool  (not  cold)  water.  Jn  eueof  k  rery 
an«U  dtlD.  it  may  be  held  in  the  flams  of  a  gai- 
bnnur  or  lamp  in  a  pair  of  epiing  nippen  over  a 


a  cfDtml  tianivsna  ons  cannectin);  tbe  othpr  tvi 
Thii  drill,   ai  il«  name  indicatn,  i>  detlgngd  I 
s&ke  a  fiat  bottom  in  a  drill  holx. 
Tha  pin -drill,  K.  which  i' 


bit.  L,  prodiicinfc  the 
lip*,  which  are  aftrrwardi  berelsd 
'*      boiing  Urg"  hole* 


outtiniF  pofnti 

withaflle.   1 

in  iheet-metal,  a  •malt  hole  bcinic 
TsoeiTe  the  p(n.    M  is  an  eipanr' 


para  thii  ehnek  tor  boldinff  drilla,  the  pioca*  0  ira 
inMrled  In  the  ohnck,  oentred  mth  a  pointed  tool, 
and  ara  drilled  with  the  drill  with  whioh  thej  are 
intended  to  ba  uMd.  Thej  are  than  ipUt  longi- 
tudlnally  with  a  aaw  for  ahoat  thma-fonithi  ttmr 
length.    The  pieoM  C,  when  onoe  prepared,  wID 


alw.T*a 


It  for  tha  > 


ddnll; 


alto  be  OKd  with  an  ordinaiy  ohnok  having  a  wt- 
Theflated  aonutenink,  O,  mar  be  olamd  among 


utha  required  de- 

To  twnpec  for  moat  caiee,  the  drill,  after  being 
Iwlghtciud  on  an  emuj  wheal  or  piece  of  emerr 
paper,  ii  heated  ;  if  it  ii  a  emalE  onc^  in  an  aloohol 
or  gH-fama,  ontil  iti  ooloni  at  the  point  nuu 
down  to  a  btowniih  jeUow  nrgingoaapwide.  U 
...-  j^i. 1 ;. v,  . '-raa.Itam- 


CHnCEfl    AND    METHODS    OF    CHITCEIKQ. 

■atne  pntpOM ;  Iti  oonitnictioa  will  be  Madll* 
nndaiMaoa  fnim  tlia  eB|ra*ing.  The  iidodla  u 
mortiaed  to  leotive  the  to^-oaRjlna  arm,  wbioh  li 
■aoored  in  the  moctiae  b;  a  key.  Tit  lower  end  of 
the  ipindla  is  bored  to  receive  the  drill,  whioh  alia 
'inat  the  pin  for  sniding  the  ontter. 
While  nnivanal  chocki  are   recomme:ided  for 


driUiia 


ry, __    __ 

11  oua,  it  may  be  hardgned  and 
operation  by  heating  to  a  low  red 
and  plnnging  it  immediately  into  a  i^eoe  of 


oaru,  wiiqoui  Hnag  jiaoie  to  Dreasage;  iv  HHop 
may  be  diawn  by  holding  tta  point  in  pllere, 
shown  in  Fig.  1,  whda  the  main  partian  is  held 
orer  a  gu-flome.    The  cool  jiwa  ot  the  plien  pre- 
vent the  point  from  becoDiing  heated. 

Another  method,  applicable  to  larger  drills,  is  to 
mn^t^B  notched  bloci  ot  lesd,  as  shown  in  Fig- 2. 
The  drill  in  this  ease  ii  driven  a  short  distance  into 
the  lead  before  it  is  hardened '  then,  as  it  is  temp- 
end,  it  is  replaced  in  the  lead  to  preesrve  the 
hatOMH  ot  tlw  catting  edges  while  the  temper 
dfftwa  in  the  other  ptntions. 

Whs&  a  drill  is  hardened  by  iouBening  its  point 
in  uanaij  Instead  ot  water,  it  acquires  a  diamond- 
like  hardnies,  Tliepoint  of  tbe  drill  Just  desoribed 
i*  ^lowninpaispaotiTaandinseotionBtDin  Fig.  3. 
The  drill  F  is  similar  to  tha  drill  D,  the  point  ot 
differenee  being  a  hult-roimd  groove  along  each 
taca  adjioent  to  Che  cutting  edge.  This  device 
Bves  the  cntting  edge  a  more  acute  angls,  which 
IS  desiiahle  tor  nme  kinds  of  work.  U  is  a  straight 
drill  having  concave  or  Quted  sides,  and  E  is  the 
well-known  twiat  drill.  Tha  drills,  O  E  are  shawn 
in  OtOW  seclioD  in  the  central  figure.  Twist  drilla 
of  recant  manufacture  have  a  central  longitudinal 
line,  which  locates  the  point  in  grinding. 

ii*  beat  rnle  tor  grinding  twiat-drilla  i 
•Mva,  aa  nearly  aa  poesible,  the  original  form.  The 
ordinaiT  pin-drill,  U,  ii  naed  tor  oaonterboring,  a 
hole  bMOgtUat  dnllad  to  reoeivethapio.     The  drill 


tsotan 


tbieaded  end 
(Maiving  the' milled  nut,  6.    Tie  threaded  en< 
split  to  admit  ot  ita  contraction  a*  Uie  not  B  is 
screwed  on.     The  part  A  is  bored  longitadinolly 
to  receive  sections,  C,  otiron  ot  sUel  rod.    To  pn- 


tii«  drills;  It*  spadil  applicaticn  U  to  form  the 
c<Dtrea  of  article*  to  be  turned.  It  has  the  same 
form  as  the  lathe  centres,  and  makes  a  truly  alr- 
cular  conical  hole,  providing  the  nuoiber  of  fiutes 
or  eutting  edges  is  odd. 

Every  UUie  should  be  provided  with  a  plattv  or 
drill-rett,  P,  fitted  to  the  tail  apindls,  toi  import* 
—  -■lain  work  whila  drilling  it.    Tbalalheihaald 
'bif  a  hinged  or  pivol«d  test,  Q,  wfalA  may 
olaoped  »i  any    deured    angle   tot  dnlHng 
gnlar  woA.     This  plate  shoold  have  Mveral 
perforations  for  reoeiviiig  [diu,  lur  preventing  tbe 
work  tram  slipping.     For  supporting  cylindrical 
objecta  to  be  dii&edrtransvsrMly,  a  tack,  B,  Is  in- 
serted in  the  tail  spindle. 

Aa  to  tha  matter  of  driliing,  little  need  be  said, 
nearly  everything  must  be  learned  by  ezperieDOe  ; 
however,  ■  law  poiata  may  be  mentioned.  Tha 
work  should  be  oanied  forward  with  aregvlaiand 
not  tooheavy  presaare.  The  speed  of  the  drill  will 
vary  with  the  material  being  worked.  Fes  steet, 
wtDOght  iron,  and  copper,  the  apeed  shonld  be 
alow;  for  lirasa  and  cast  iron,  it  may  ba  qnite 
n^ld.  In  drilling  ateel  or  wmngbt  iron,  oil  is  the 
beat  Inbiicant  for  tha  drill;  in  drilling  glaaa, 
the  drill  should  be  wet  with  turpentine, 
to  which  gum  camphor  has  been  added ;  tha  drill 
ma;  be  omhI  dry  in  drilling  brass  and  oast  iron. 

Ohnoklnff. 

In  fUa  ot  all  passible  applianoea  to  ba  nstd  in  a 
general  way  tor  chucking  work  in  the  laUw,  k  de- 
gree ol  inventive  akill  ii  often  reqoind  to  aOMsn- 
pUah  it  quiokly  and  saoorely.  The  aceompanving 
cuts  are  designed  to  aid  the  amateur  in  chncklng ; 
but  after  all  la  said,  there  is  a  world  ot  knowledge 
that  can  be  gained  by  experience  only. 

Tha  arrangement  of  a  metal  disc  m  the  lathe  *o 
b«  turned  on  it*  face,  and  i^onittedge, 

~  n*  ot  chocks ; 

,  mtly  had  to 

DBBiHit  for  this  porpoea  consist* 
of  Burgundy  pitch,  2Ib. ;  resin,  21b. ;  ysUow  wax, 
■lot. ;  dried  whiting,  21b. ;  melt  togathar  the  pitoh, 
resin,  and  wax,  and  stir  in  the  whiting. 

To  ehnek  work  with  this  oament,  apply  a  mull 
pottion  of  K  to  a  t»««>plate  de<ratwl  «(y«i)ilici>n 
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tbIipiupoM;  halt  the  plnte  ao  that  the  cement 
will  BOTai  the  matter  porHoo  of  ita  «uifiue.  The 
plate  my  bvaJlivedrouool.    Wheni 


dnbis  to  chuck  e  metnlHc  iliao.  i 


a  heeted  end 


elloved 

■tiffen,  whm  a  tool  bnvjng  a  nght-englid  notet 
a  Applied  to  tha  edge  of  tho  diac,  u  ahuwn  lu  tht 
eut,  the  lathe  btrin);  rnllLted  until,  bf  the  compoDUC 
action  of  the  tuol  preaanre  nud  the  rotary  motion, 
the  diac  liacom-^a  porfnotly  tiui 

To  ehnolc 
oemont  chock  iiki 
iieametimos  UMud.  The  ^  . 
on  the  Utbe-muidril,  and  the  inuar  eud  of  Ibe 
hole  iu  Ihe  outer  purlioa  termiiiktea  cuuirally. 
The  hole  i>  filled  with  oemnut,  and  tbe  article  to 
be  chuskod  U  WBrmad  end  introduced.  It  may 
■ometime*  be  mnnuary  tu  hvkt  the  ohitck  with  uu 
alcohol  OT  gaa  flame.  The  letha  ii  rotateil,  aud 
the  Bpindle  ii  held  li|{htiy  until  it  becomea  true, 
eat  begin*  to  liaiden. 


THE    DASQESB    OF    OXYQEV       ! 
UAEINa." 

'  oijitcn-mekiug  und  liis'-liiiht-eihibitiDg  the  i 
grois  cereUaaneu  in  aoiue  aatct  und  the  nttar 
knowledge  of  danger  iu  othen  ia 


moat  remerkeble,  sud  (till 
that  10  few  accidenle,   uvvertheltat,  occui 
'  part  of  u    gathetiug  of  gentlti 


We 


like  thit  abawn  in  a«i^tion  in  Fig!  '2 


To  p 


B  the  1 


t  from 


chuck,  { 


mnatbo  warmed  by ,. 

Host  of  tbe  oemeut  ulbering  to  the  work  muy  be 
Wiped  off  after  heating  it ;  whataTor  remaifis,  miLy 
be  remoTed  with  a  little  tnritautiue. 

A  common  melhndot  ohuckiuRWork  on  tlie  fora- 
pUte  i>  shown  in  Fig.  3 ;  tbe  whei-l  ie  ttmiK.rurily 
retained  in  jilace  by  n  pouiled  md,  A,  wbitb  ii 
forced  aiiHinat  tbe  wheel  b;  Ibe  tail  apitdlu.  A 
little  rapping  one  way  <ir  the  other  nudily  c>  utrei 
the  wh(:el.  A  piei'e  of  crayon  bold  in  k  uruyou 
holder  lup  ported  hy  the  tuul-mt  maybe  uted  to 
dieooTor  which  i>id*  of  ttie  wlml  ia  "  out.''  After 
the  wbeel  ia  truad,  it  ia  faelMii'd  by  the  ahort  bare, 

blocking  while  th>'y  urn  ilrawii  t'y  the  Ixilte,  ao  ui 
to  cl.uDp  tha  whiol  titiuly  tu  Iho  Uce-plnto. 

It  ia  aometimcB  prifiTublu  to  uje  Ibo yi'ke »hown 
in  Fig.  1  inat«ad  uf  ilut  b^ra  rhosu  in  Fig.  " 
ie  placed  diatuetiloilly "■   — '— '  ~  ■  - 


'Olnlti. 


iR  of  a  wooden 


;olit 


mefnifur 


Fig.  5  repreaentiit  chuck, 
diik,  i;  bond  to  recL'ivo  lue  wuoaen  Di 
which  laay  baftmed  mwurd  by  the  coinmn 
ecrewa.  <%  which  hi«r  u|inu  it.  Ttaia  chuck 
fut  whM*  a  oonMlrriLlili'  uumber  of  nimila 
«Tfl  to  be  turned  ur  b  rid. 

Fig.  6  t^prnenta  a  aiiu]'ia  and  well 
chuck,  tt  ia  aimjily  n  h'mk  of  wood  atcuri 
face  plete  by  a  ucrVw  ciutrii  niid  turned  ui 
the  wo.  k. 

rri)n'*"iit4  aii(i»ily  midv  cbuck,  wbich  ie 
>r  hotilin^  piuus  i-(  w>hii1  bi  be  tiiriitnl  or 
Dun.-u.  It  r<>n>i>.le  uf  u  piciM  i<l  bird  wo<'<I  litted 
to  (he  mauilril.  Enriiril,  brMl,  nml  i>plit  loiigitu- 
dbialljr,  ualitiira  iu  tha  enKr'iviug.  Iu  outer  end 
Ii  taiMBd,  ami  to  it  ie  Utt^d  a  uiatallic  riug  Ibat 
nam  to  vuntratit  tbe  chuck  nbun  it  ia  foiotd  un. 

Fif;.  S  n-pntrnl*  a  tspvirdund  split  inanitril, 
wUoli  m«y  br  «■  itlu-r  of  lui't^l  ur  wuoil  ucvuiiliLg  to 
thaparpuHto  wliirh  it  ia  Iu  <ia  applied.     The  part 

P  if  buccd  (Hiuiiwlly   at   tbe  smaller  "■■' — 

--.>..> .  .  . ... ...   ...  -^  m,,  J  ,||^,  I 

'KjiBuJa  the 

In  Fi^.  t)  till'  iiiiudiil,  C|  hal  peim;iiii'utly 
ottacbu.!  to  It  thv  r  lUC,  H.  aiul  upioi  it  io  plBiad 
tha nunalilr  vxi...,  K.  wbiili  ie  f.iiLinl  aKainnl  tht' 
work  bald  heiu-M'ii  ti.u  twn  oiiics  by  u  nut  whit b 
tuiue  ini  iho  ilin'..<'.i  il  tml  tif  the  nuuilril. 
In  Fig.  HI  ih<>  uiuniier  of  chucking  work  on  tliv 


',  II.  i' 


u.lyn 


t.ite 


the  aide  dLimi  tiunl'y  upiHui:.'  !■«  avgle  pUte 
Fijt.  11  thon*!  j.wtnr  .'.fa.bmcntt<)tbo._._ 

flnlv.  iibli'hr<'iiM>t*iif  a  ri^iht-jnit'''''  pE"''.-.  I. 
iw,  J,  wblrh  h.ia  torf  )iu).i<'-|'inv  viiti'iiiij  hide 


ni  the  pitru  I  an. 

througli  H  tippid  II 

lb.'  pi.'i-e  1  lius  B  d.-wuL  .1 

which  it  i»M..cur.d: 

In  FihX.  l:>  =>i.d 

(ace-pUK-,  au-t   br' 

It  ha*  .!•»  ail  li.  1. 

wrmchby  *l,i,bil 

.tuiiixl.     Thf.- pma.  L.  ar. 

llttcil'..tl»'f..-,-,.P 

t-,  Ht.i.'ii  i.  ,i.,it^  ii,i..l:.    Two 

-■lu.....l..r.-t  b.intf  .iljn.rc 

an.ltirii..t»b'>i« 

,'  K'lk  i-  cl'iii..dilii!i1ii   \n 

tnroiu;  111.- "■.■..,.■. 

d. 

InPc.  11  »•}- 

n  ;;  -v-*  .f  th>-  n.<  >■*  t-i.y<  - 

nlrutanl  i... -1   ui. 

Bcieuce  and  acientille  taitea, 
making  of  oxygeu  gaa,  a  member  of  tbe  gathering 
— a  chemiat  ol  great  akill  and  experience — ^pointed 
out  a  great  vren  on  bi>  hand,  the  lifelung  wituesa 
of  an  accidental  eiploaiuu  tbiit  once  happened 
when  h«  wna  making  a  atoro  of  tbia  ga<.  The 
cauae  wea  inexiiUcablB,  but  he  aappoaad  aoma  im- 
purity muit  have  gained  admiaiion  to  the  retort. 
One  af  the  other  gueala— a  oonntry  rector — was 
perfectly  borrifled.  He  bad  made,  ha  aaid,  oxygen 
gaa  many  timua  during  the  lait  twenty  yean  tor 
aihibiting  tha  lautcru  ta  hia  pariahianera,  and 
had  never  any  idea  thbre  was  tha  slighteat 
povibdity  I'f  danger  inrolved  in  ita  miino- 
laatiurv.  No  doubt  there  are  Tory  many  more  in 
the  same  happy  ignorance  of  the  riik  they  incur, 
uidais  certain  precautiuua  be  taken,  eTery  time 
tbey  beat  their  oxygen  retorta.  In  faot,  judging 
from  the  frequency  with  which  andi  accidenta 
occur  to  pnotioal  chemists,  it  would  aeam  as  though 
even  they,  aa  a  body,  were  ii;notaut  o(  the  tibk  au 
freqututJy  accompanying  the  operation.  Rarely, 
ev»n  in  important  worka  on  practical  or  theoretical 
chemintry,  is  any  hint  given  of  the  poraiblg  danger 
arising  ironi  the  miking  of  this,  tbe  commoniat, 
experimental  operation  of  Ibe  atudint  or  demon- 
striitor.  A  most  painful  pnnninanaa  waa  given  to 
this  danger  some  tiitern  yean  ago  by  tha  death  of 
two  piTBuua  from  au  eipluaiou,  caused  by  Ihe  use 
of  iinpuru  oxide  of  maiiEaueBo  iu  making  a  quantity 
ol  the  gas. 

Many  uf  our  reodoni  are  aware  nf  the  cauae  of 
dauger  we  allude  to,  but  it  will  tirar  rBpealiag.  U 
cotuuts  iu  tha  contamination,  by  """"'  or  do- 
■gn,  of  theoiida  of  nuogauene  witb.  suiU'iaai- 
bouaceoua  body,  auch  aa  oual-dust,  &B-,.  Ac.,  the 
rei^ult  being  that  when  heat  is  applied  to  tha  mix- 
ture withchloraleof  potash,  it  firaa  with  tlie  rapidity 
of  gunpowder,  rupturing  the  must  powerful  cast- 
iron  retorts,  and  acattering  tbe  pieces  like  an  ei- 
ploiiiug  bombahell. 

\VheneTaT  freah  matetiala  are  purchased  they 
should  be  carefully  tealvd  by  a  teututiTe  eipeii- 
uR'nt  with  a  SDiall  qnautity  in  au  open  veasal,  suiji 
as  an  iron  apoim.  If  the  actim  then  prooeed 
gently  the  material  ia  safe.     A  Tccy  slight  amount 

by  the  uiplo(.iro  or,  at  any  r  j<e.  greatly  increased 
rapidity  u(  octiou.  Thi>  pr^cnuii.u  taken,  and 
the  materials  kept  where  tbtj  wuuld  be  beyond 
the  reach  of  cintamiU'itlon,  not  the  sligBtait 
dattjcer  need  he  aiiprehinileil,  although  we  kuow  of 
an  instance  where  a  genllriuau— a  member  uf  a 
tlrm  of  manufacturing  chamisls,  end  who  had  once 
been  nearly  killed  by  an  uiygeu  exploaioD— never 
made  oxygen  without  Gtst  j.uitmg  liefore  tha  tire  a 
ecreen  of  aome  sort  (often  a  door  lifted  off  Its 
hiugea),  so  greatly  bad  hn  beeu  allectcd  by  the 
rhock:  iudcid,  bis  death,  we  believe,  waa  in- 
directly owing  iu  later  years  to  the  effects  of  tbe 

Unite  reccutly,  a  Continental  cliemi^t  has  had  a 
narrow  escape  Irarn  such  an  •.Ciiurrruoc,  a  violent 
aipluaion  having  taken  plii'e  in  the  gus-holder 
itself,  lie  aUiibntea  the  uccinrnt  lo  Uiu  iiidi:i- 
rubbrr  tubing  evolviuit  bi'mr  bydrocarbona,  which. 
miiiug  with  the  oiygen  iin  it'wua  lonned,  llually 

Eavo  riao  to  an  explosive  niixture.  It  oould  nut 
avcbecn  owing  to  thi*  man^iuuiia,  as  tha'gas  waa 
mailcyrom  chli>niteof  iio'asli  aliine. 

These  nra  what  might  In  atneily  called  chemical 
dangers:  and  in  tbe  same  c^ilfgory  may  be  iu- 
cluded  tbe  risk,  now  thon'ti^bly  autbculicattd. 
from  exploaion  of  the  peculiar  dust  formed  in  the 
oxyKcn  gas-bag  after  Ion  ^-continue  J  un.  If, 
however,  all  oxygen  gas  Ken.  carefully  passed 
thmugh  a  wash- bottle  coutaiuiug  cuusljc  soda 
solution,  inataad  of  piaiti  w.iter,  a  great  improve- 
ment would  be  made  iu  it  iu  many  respects.  Ita 
illuminating  quality  wmilil  l>e  iniurOTed  by  the  re- 
moval of  the  larhouifl  acid,  und  the  inlHraptii'n  of 
the  Bulphnr  by  tha  mmv  lui-oua  would  greatly 
prolong  tbe  pxiatenca  of  tbe  ti  igi. 

Tbe  list  o(  ilanger*  is.  h  w.ver,  fat  from  being 
complete  if  only  chemical  vsK- are  iucludeil.  Thus. 
a  by  no  meana  uncommon  oct'urrvDce  hua  bee u  the 
trolbiug  up  of  the  '■oiygen  iniiture"  into  the 
neck  of  theieti'it,  and  it-itniriiiiiient  ].tu|iging  up. 
the«udb(in^,  at  coulee.  I'Xi.l.'sion.  thepnsfure 
l^uduved  during  the  dec-  nii-'-itimi  cf  tbe  chlurati' 
of  potHnhbeinci'XC.iiliuJi  .rr^at.  Kmilarcuuta- 
quvDces  bare  vusUbit  ffin  -he  U!>a  of  tubeaof  t-u 
«m:ill  a  liore  (ircouvc.iiinir  Th«  trasnall  ia  etolveil. 
When  great  iieat  his  U.u  »|'p-ied  it  haicotnei'tl 
at  Si.  tapid  a  rate  as  to  exi's-.d  I  he  JeKTerj  power 
of  the  eiit-tuW.  porlinUy  eb -k^d  np.  aiilinav 
liiVP  bteii.  With  the  biiH  ■  i.d  a>->-nn.nIiilii>us  of 
insiiy  pit  villi*  th.i'pf-      T'  ■    t  '■■  r  dm  if  ri.'pi. 


dents  may  be  provided  againat  in  aa  tfldsnt 
and  easy  manner  by  making  tha  deliTny-tuha  of 
full  width.  An  inch  bore  is  not  too  much,  and 
greater  than  that  would  do  no  harm. 

A  fuxtbar  excellent  precaution  recommended  is 
the  introdaction  oion  indiarubbor  tobe  aaonaotiai 
at  the  nearest  possible  point  to  the  reloit.  This 
acts  ai  a  eafaty-Talre  upon  oeeiiioni  of  exlnat 
the  tube  being  blown  away,  and  the  cnly 

__....:__!._! !..  , •  f£^  oXygBL   WS 


it  tbe  rubber  tube  with  alarminK  Tiolenea. 
tube  itself  cangbt  III*  and  bimit  with 
utmost  vehemence,  btiaf  fed  by  tba 
Copper  ai  '  *  '" '" 


S£ 


■tofti 


of  pieces  being  throwa  (j[  if  •■.  aodiuit  Aoild 
happen.  The  last  dasgeaa  wa-  Aall  nottaa  «t 
those  connected  with  the  adoidMlli  Mdviztnra « 
Ihe  oxygen  aud  hydcogad  gaiei.  As  oma  mj  «f 
sjiother  this  seema  to  hawen  mort  ticqiieulj, 
though  at  first  tight  it  would  anpaar  mlikalj  la 
occur;  but  what  ia  vary  iiaaaiWrila  in  thia  maltat 
ia  that  a  fatal  result  has  rar*^  to  ba  Mt  dowm. 
Psihapa  the  moat  f niitfal  aunro*  at  thjt  daogK  > 
thetBddin  rtiDOval  or  dimlnntlaB  of  praanue  from 
one  bag,  which  camai  tha  gaa  from  taa  oomptalflt 
faai^to  ba  indked  cc  forced  in,  an  eaphialTa  awitma 
B  canuot  too  itam|to 


ro";r 


..    ..'  pieuura  frowi  ana  hag.aaa 

ollary  to  which  advice  we  would  aaj — NaHt 
juisin  pressure  by  getting  snme  bc^  ftom  the 
ludieooe  to  sit  up'>n  the  b'ig.  Very  fiaqnastly  has 
inch  a  proceeding  led  to  disutar. 


bag  which  may  not  have  been  eotin 
from  a  previous  exhibition.  Tbii  ii  ■ 
which  haa  ao  often  ha[^Heied  that  w«ta 
in  recallin^to  t>— — " — ■'  "'—  — — •— 
of  preventing  si 

in  making  all  the  hydrogeu  and  tin.  i 
nectiouB  of   di3eituc  Binea,   ao    that'   .    _    __ 
poaaibly  be  used  for  the  other,  even  ff-itwvaB 
wished.     We  will  courluile  by  givi  ~    ' 

advice  to  eibiiiitora:—Kever  let  ai.j 
yourjeti  or  gaa-baga  nnltoa  you  kn 
ihoroughljr  conrenaut  with  Iha  iiae  and  ap 


VSEIUL    AITD    SCIEIiTIPIC  HOTB. 

Bye  and  Bye-Flour.— Rye  is  tha  ataplatnid 

of  tbrea    Euiopeau  eountiim^Russia,  OeiBaaf, 
and    Austtia-Huu^aij.       A    yield    equal   to  t«< 


1  >pi(B  of  H 


It  country  i 


by  many  penous  as  cuuauum)[  one  quaitet  ( 
wheat  par  head  of  pupulatiou,  aud  may  ceitiinlf 
ba  taken  aa  niing  atwn  huphcla  per  head  of  whnt, 
or  one  aud  a-balt  buahrU  mure  tbau  the  avw«|a 
penoual  cnnsumptiuu  within  thia  realm.  TbaBat 
that  each  Frenclioiau  cuunumes  ou  aa  aTOsaaoiW 
aevtm  hushelaof  wheat,  and  latber  over  two  boihda 
of  rye  yearly,  while  tbu  average  Engliahoiaa  mk 
only  five  and  a-hall  buthets  df  wbeii  uHii  iiu  rtt, 
witnesses  very  atiougty,  lhe.1/''i'ir  thinks,  to  tks 
high  average  prospeiiiy  ol  tins  Frrnoh  nation-    Ot 

of  vegetables  and  fruits  ia  much  greater  aciiM  tks 
Chiinuel  than  with  us.  Thi^  populntiuo  of  Ruala 
for  the  V'tiUl  year  ia  »timaled  at  S0,DOa,l»D, 
for  whom  75,Ul>0  IKXi  quarters  of  rt  a.  in  additkmb) 

supply.     Thua  Buasiaie  a  large  exporter  of  ryais 
Well  13  wheat,     tieimaiij  uaed,  tiU  very  ranmdiyi 
to  cousume  a  gicat  quaniily  uf  rye,  and  still  doal 
._    .......    _    ._ .     -    uujg  a  gr 'wiug  duiuclinatina 

lirry  Liri.'ad,  aud  It  may  aili^ 


a  the  new  Empii 
1  aud  t( 


ited.     The  ] 


however,  gives  clocb  u^.,-  ..^.^  .lu-o 

•ach  inhabitant.    Germany  is  siiil  a  pi 

and  it  will  tak»  a  loug  iimr  fut   the 

referred  to  to  dethrone  thf  bra.  ded   ct 

predomiuuut  p.-itii'u,    Kii|:)aud  d.-ea 

at  ail  in  ih>-  ttblc  of  rvD-pro.iU'jinit  co' 

tbe  aubslitutidu  of  wWhI  f <  r  T}«  as    — 

C'>rn   staple  marks  not   maccuratrly  the  n_„_ 

progress  of  Ihe  massuf  the  pi-<.ple.     In  tha  Hiddla 

AResKngli>bmFuatua9l<ri.'i-apiapDrtiQaul^M 


the  liriilf'*! 
be  malaiJ 


inn.'f  sulphite  of  eopMf  ia 
td  31  IhH  rlictprst  and  tatf 


should  be  done  '^iiher  with  a  hard  wood  ■ 
With  a  blunt  qniU  pen. 


Jam.  6,  181 
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SCIENTIFIC  NEWS. 


JL  rentJj  cc»!Kid  for  i 
had  time  to  think  of  builable  names.  Dr.  J. 
PsluQ  has  DUiucd  211,  found  on  Dec.  10,  1879, 
"  Isolds  "  :  and  211,  found  oa  March  I,  ISSO, 

Ur.  J.  liandaCapToii  has  ici9D«d  in  a  punpUet 
fotm  hta  paper  endtled  "  A  Plen  for  ths  Baio- 
bknd,"  which  was  published  in  Si/moHt'  Mwllilg 
Xtittralogica!  Magaziiu.  The  rainbond  is  aeeu 
with  ■  ■peotrowopa,  pteferabty  odo  giving  s 
large  spectrum.  iic.  Caprou  tuaa  one  ol 
IC'Oleaa'it  star  speatroncopea.  Having  obtained 
tha  inatmiDent,  be  snja,  olose  the  Hlit  and  adj  ust 
tbs  focus  tit!  the  linen  in  the  spcatrum  are  sharp 
■md  olear.  Ffaat  shoold  be  done  on  a  bri)(ht 
ratt  of  the  sky.  Then  point  the  inatruinent  to 
the  quarter  of  the  hearena  whlah  it  is  desired  to 
examine,  and  note  the  appearance  ot  liueii  D  and 
their  neighbourhood.  Care  muat  be  taken  not 
to  observe  Coo  noir  the  horizon,  Or  a  false  band, 
doe  to  carth-iQiiistiiro,  Trill  always  appear. 
Some  Little  praciioe  will  be  required  before 
•oouTAte  oompiuisons  can  be  nude  ;  but  when  the 
nunbond  is  detected— it  lies  on  the  C  side  of  D, 
And  Mnnetimes  extends  balf-waj  acroaa  the  in- 
tetrftl — min  may  bit  oipected,  espeBially  it  the 
bond  is  stroni.'.  Faint  bimds  indicate  an 
amount  of  moistare  whii^h  will  remain  suspended 
for  some  time.  The  subject  is  one  that  deserves 
tho  attention  of  nietooriilogista. 

At  B  raeont  meeting'  of  the  Kojat  Societ7,  a 
pftper  by  Mr.  8.  A.  Hi;l,  metSorolngiiTat  re- 
portw  f'>r  the  N.W.  province;!  a'ld  Oudh,  was 
nad"Ontha  Cuo>tilueut  of  the  Atmosphere 
which  »bsurbs  Ru'ijunt  Heat."  An  examination 
of  nuuiy  obscTiatious  loads  to  the  oonuluHion 
that  tha  coDi-titueut  in  quealiim  is  water  vapour. 
A  aerisa  of  obflcrvHfionB  ant  to  be  m  ids  this  year 
At  Leh,  ll.GOCIft.  abiive  the  sen,  which  taken  in 
ooninnotion  »ilh  Ihose  made  by  Prof.  Liin«lej 
at  Mount  Whitnr-y  (h^o  p.  226]  will,  probably, 
ji«Id  data  of  eonaidurablo  vaUii;. 

The  Itoyut  Ciimmisaioiiers  on  Mines  have 
wimmenced  a  serira  uf  eiperimentB  with  the  so- 
called  safety  lamps  by  toritin^  tliem  in  currents 
of  explosive  (f'lBo.-'.  When  the  velocity  of  cur- 
rent waa  GOOft.  per  minute,  the  (lU!'  paived 
thtODgh  thi>  giiu^p  uud  i(;iiited  within  tliir  lamp. 
In  tbo  case  of  an  urdiuaryDavy  it  burnt  through 
IliegiuxeiD  tittta  mure  thau  hiK  a  minute, 
and  at  tho  insiaut  the  icaiuu  waa  burnt  thioug'li 
tha  gas  explifdeil.  Thu  eiperment  shove  the 
■dTBntago  uf  u>iiig  liiupa  that  go  out  when  the 


The 


■  Tireniure  of  giis  in  the  soliJ  coal   h 
by  Mp.  L.  Wood  to  ruuge  from  1' 


n  the  soliJ  coal  has  been 
(1  1001b.  t3 
>9  4Gllb  prr  sq  inuh.  Hia  expoTimcnta 
wan  mode  by  b<  iir<g  into  the  Beamn,  and  fit- 
Ung  pipes  U'lunected  witti  prteeure  gaUKes  in  the 
holta.  He  has  repriut-d  hie  puper,  whieh  was 
toad  befpru  the  Kevumtle  luBtitute  of  Mining 
EngiDBers. 

Ur.  Rawria's  church  in  Weatmoreland- 
atreet,  Mar^lcboiie.  was  illuminated  by  the 
«leetric  light  iaat  Suuday.  Maxim  and  Edison 
lamps  were  uaad,  supplied  by  a  Fame  battery. 

The  electric  milwiiy  at  the  CoUieriea  of  the 
DannersiuHrckhu' tc  Co.,  in  Silesia,  is  about  to 
be  opened.  It  woe  coiratrucitd  by  Sionuns  and 
Haltfke,  on  tha  i.bme  planas  they  adopts  in 
Faria.  The  maiimam  aperd  of  tha  locomotive 
ia  eight  miles  an  hour.  Tlie  aamo  firm  have 
alao  ooatraotcd  with  another  colliery  cumpanyto 
oonatmot  an  oleccric  hne  for  doing  the  un4er- 
groand  hauhige. 

Tile  busiest  line  of  railway  in  the  world  during 
certain  portion' of  the  day  is  ihcElevated  Kail- 
iray  in  ff 'W  Yiirk,  whi^'h  during  onehourin 
the  momiug  ruiia  no  fi-wer  than  forty-four 
trains  on  one  line  uf  metale. 

The  phouuiuciiUD  uf  OilTiuiou  of  solids  in 
solids  occurs,  I'.y.,  when  una  hciKs,  in  a  reducing 
abnoepbare,  au  i'ou  plHta  iu  Uupbiauk.  Not 
only  iloos  Oarboa  poes  luto  the  iron,  changing  it 
auooessively  into  -tsel,  ihuutuwt  iron,  but  notable 
quantitiaB  of  iron  an  ditfuw-d  in  the  aorboii.  M. 
Colaon,  who  has  Imeiy  Btu'iird  ihia  class  of 
phenomena,  atates  that  ut  a  low  lempcratora, 
i^parentiy,  th^  iron  it  mure  easily  diUuBed  in 
the  oailrau,  wiiiia  thu  o  poi-ile  uiKura  at  a  high 
tsmpewture.  Fiatinum,  treatr^  similarly,  shorn 
no  diSuiioD,   whatever  the  temperature.     Just 


OS,  for  diffusion  to  occur  between  liijuids  they 
muBt  be  capable  of  diMolviog  each  other,  so  for 
diifueion  ol  solids  in  solids,  there  must  be  a 
mutual  affinit}',  or  they  moat  be  capable  of 
I  reaetion  on  raoh  other.  Othtr  examples  of  thi' 
latter  diffusion  are  :  Chloride  of  silver,  or  silver. 
I  and  pure  dry  chlorida  of  Bodinm ;  poliahed 
sulphide  of  iron  and  oopper  (heated  in  a  curroni 
of  carbonic  acid).  To  find  the  law  of  diffusion 
of  iron  in  carbon,  M  Colson  placedin  a  cylinder 
I  of  retort  carbon  a  series  of  aimilnr  diica  of  iroii 
alternating  with  lampblack  aiid  heated  this  iii 
a  orudble.  Tlie  law  is  represented  by  hp  -^ 
const, ;  p  being  the  weight  of  iron  contained 
in  unit  volume  at  the  distance  A. 

The  Oermaii  Imperial  Board  of  Health  hs;^ 
lately  published  an  account  of  experiments  bi.- 
Herren  Kooh  and  'WolfhUgel,  with  reference  ti> 
the  question  of  dixiDfection  with  hot  air.  Th(. 
follotriug  results  were  obtained : — I.  In  hot-air 
sporelehS  baoteria  do  not  butvIvo  a  temperetun. 
of  a  little  over  IBU"  C,  acting  U  hfars. 
2.  Spores  Of  monldB  require  about  1 J  hours' 
temperature  of  IIO^-IIS"  G.  to  kill  them.  3. 
Spores  of  bacilli  require  at  l?ast  three  hours  ib 
air  heated  to  110°  C.  4.  In  hot  air,  the  tem- 
perature penetrates  so  slowly  into  tho  objects  to 
be  diainfacted,  that  aftor  three  to  four  hours' 
heating  to  140°  C,  objeots  of  moderate  size. 
Buoh  as  a  nnoll  bundle  of  olothea,  or  a  pillow, 
are  still  not  disiufeoted.  E.  Three  hours  heal  in  tr 
at  140°  C,  as  required  for  didnfection  of  aii 
object,  does  more  or  less  injury  to  most  staffs. 

The  polij-hini;  gold  used  in  painting  on  por- 
celain, and  obtained  by  precipitatiniL,'  chloride  of 
guld  solution  with  nitrate  of  mcroiuy,  is  found 
by  a  Qonnan  clirmiHt  to  euplode.  iu  many  case-i 
whoa  moisteuod  with  oil  oE  turpentine.  Thi 
oonditiuns,  and  tho  means  of  prevauCion,  are  no 
yet  Buffluiently  determined. 

An  instruntive  account  of  a  pontoon  brid^ 
that  was  to  have  been  thrown  acrostithe  Danubt- 
by  the  Jtuiisian  army  in  187  i-S,  but  thematei 
of  whieh,  fiuishrd  io<i  late,  were  sent  instea 
Ncuv-Gcorgicviik  for  experiment,  appears 
the  ««■(((  rf'-*r(i/('rri>f,jr  Dacember.  The  middle 
part  of  the  bridge  was  supported  on  38  pontotra", 
coicposed  each  of  four  iron  cylinders;  but  21. 
fixed  supports  were  used  near  tbo  bnnlis.  11 
was  concluded  in  general  tliat  such  a  bridjci 
might  be  conatiucttd  by  200  workmen  (or,  ii 
(ipecially  favourable  oircumBtancca,  and  witb 
Weil-trained  and  energetic  troops,  by  150  work' 
men)  in  30  day*,  Tho  transport  to  tho  river 
formation,  and  launching  of  the  pontoons,  would 
have  required  IQ  days  more.  The  bridge,  it 
appear*,  proved  unable  to  withstand  the  pres. 
sure  of  an  ice-barrier  which  formed  againtl 
it. 

The  idea  has  been  entertained  in  France,  it 
known,  of  oppOBJng  phylloiera  by  a  cultivation 
of  small  orgiinism]  that  are  parasitic  on  that 
insect.  M.  Oayou  has  lately  made  eiporimentB 
in  this  direction,  which,  though  not  yet  com 
pletc,  may  here  lie  noticed.  Iu  a  small  propor 
tion  [2  to  3  peront.)  of  phylliixeras  cxatnined 
with  the  mioroKCOpr,  he  found  unmistakably  thi 
nmall  rods  charocteriblic  of  vibrions ;  the  insecti 
in  which  they  were  fautid  were  somewhat  old 
sad  inactive.  Taking  precautiotiB  against 
furcigu  germs,  ha  put  Hunh  a  phylloxera. 
Home  liquid  from  ira  bi«iy,  into  a  veBScl  holdi 
chicken -bror.b,  niutraliat-d  with  potash,  andst 
got  in  each  case  multitudes  of  active  rods 
bacteria  and  vibrinii--.  The  constancy  of  thJB 
repult  made  him  doubt-  whether  there  was  not 
^ome  source  of  error.  A  curious  green  product 
was  produced  by  thiise  small  organisms  ;  it  dc- 
pot-iled  ere  long  gre'-u  groups  of  crystalline 
needles.  Again,  it  has  been  proposed  lately  by 
M.  Bidauid  to  couularoot  phjUozera  by  turfing 
the  ground  between  iho  vina-stoeks,  for  the 
reason  that  torfeH  ground  has  been  proved  (hy 
M.  Becquerel)  to  have  a  much  lower  temperature 
in  Hummer  than  bnre  grauud  ;  and  the  heating 
of  tho  ground  iu  the  hitter  case  is  very  favour- 
able to  the  hatL'hiiig  of  the  wingless,  and  still 
more  of  tho  winged  lu-cot. 

A  reoantly-publi-h.  d  portion  of  Zi'tzi'.ohe'l 
Hnnilbiifh  dcr    Tfl-jraiihi,-  suppliea 


has  observed  in  a  planarian  {Concolula).  He 
propoBoe  to  call  them  IWsnloriatu.  They  are 
shaped  like  a  bent  pear,  and  in  one  side  of  their 
central  cavity,  or  i/iniole.  which  ia  filled  with 
water,  are  a  row  of  fibrilhe  of  muscular  nature, 
which,  if  the  cell  ia  in  water,  cause  it  to  oon- 
tract  or  pulsate  rhythmically  at  a  surpiisiDg 


I   IHO  b 


tables  o 


a  the  si 


\>t  construction,  and  maintenanoc.  Ice,  of  the 
flectrio  arrangenii-ntii  uf  72  raUwa^s  of  central 
Europe.  (An  ab-lr«ef.  appears  m  Dinjl-.r't 
FalyUelmitelus  Jem-Hal,  Deo.) 

A  new  Bub-olaes  of  infusoria  is  propoied  by 
H.  Gsddoi  {Oainplei  Stadui)  for  certain  oelU  he 


TliLH  action  soems  to  be  stimulated  by  the  w 
ill  which,  however,  it  Blackens  ere  long,  and  the 
cell  died.  When  tho  cellia  in  the.anlmol,  it  cos- 
trauts  but  slightly.  M.  Gcdd-.:B  rogoids  theBe 
remarkable  cella  oa  parasitic. 

A  considerable  pirtion  of  Berlin  Isnowaup- 

Sliid  with  water  from  tho  dirty  and  sluggish 
pree,  nfier  y^tj  thorough  filtration  in  beds 
uoustruuted  on  the  Gugli^  model  (Cue  sand  at 
tho  top  and  coaiser  matanst  beluw],  Tho  daily 
supply  is  about  10^  million  eallona  of  filtered 
water;  in  auuimer  often  moro.  There  are  11 
filter  bedi',  three  covered  and  eight  nnoareied, 
having  a  total  areaof  about  400,000  square  feet. 
With  this  large  area  the  filtration  can  be  carried 
on  at  every  slow  rate  ;  the  maximum  being  not 
over  about  4in.  downward  per  hour.  A  recy 
■•light  head,  too,  ia  used ;  seldom  mare  than 
^Oin.  Even  under  these  cundilions,  it  is  found 
desirable  to  let  a  thin  coating  form  on  the  anr- 
face  of  a  frrsbly -cleaned  filter  for  removal  of 
the  finest  particles  ere  tho  water  is  used.  Of 
ni>ur»e,  as  t))o  coaling  thickens,  the  filtration 
btHHmiea  more  difficult  till  it  partly  atops,  and 
the  filter  is  "dead."  In  summer,  curion^y, 
the  gBMjouj  prodlictB  of  decay  of  tho  al^io  (which 
thou  I'OU  0  much  trouble  by  clogging),  soroe- 
tiiueH  break  ihrough  the  slimy  coating,  ao  that 
a  ''dead"  fil'er  is  thus  biou;/ht  into  activity 
■tg.iin.  Clear  Spree  wat^r,  lot  stand  for  eight 
ur  teu  days,  develops  green  ulgtc  ;  but  this  ia  ol 
no  practic-tl  cunuqii-'i  eu,  as  the  water  ii  con- 
Kum>-d  Boon  after  liltraliou.  Iu  some  other 
waters  supply  ng  Bcrlm,  an  alga  dcrelope  so 
npidly  that  filtration  would  not  be  of  much 

Tho  u<e  of  cyanides  in  coppering  of  steel  (» 
iron  is  b'lth  prcjuiUciril  to  tha  workmen's  health 
:iiid  CXfjeuHvc.  U.  Weil  HUbstitutes  for  them 
orgnuic  aiids  ur  glycerine,  which  ace  cheap  and 
^■re  not  duo  mpofcd,  m  thut  the  batbs  do 
uiit  rrqiiiro  n.-NCWul  of  tbcHO  matti-rs,  but 
li.eri'ly  a  supply  of  oxid'^  of  Clipper.  Tho  oop- 
piriuii  ia  dime  iu  ihiee  ditlereiit  ways,  acOoEd- 
\ag  10  circuuL-tanocs.  (1)  The  pieces  are  Im- 
iiiurred  in  the  baih  iu  ounloot  with  lino  wiles. 
{•l)  PurouKves-eli  containing  Biida-l}e  are plaeed 
in  the  bitli  liquid  c»iitaiuii  k  the  ubjeata  to  be 
c.ppiTod, Budxiuoplnt<siniholye  aiooouneated 
with  thr>M  obJFvti  by  mesne  of  thi^  ooppw 
w.n-.  Tlie  i-iidii-iye  8rrve«  cimtinualiy,  lor 
when  it  U  nearly  ..nturated  witb  lino  oxido  itia 
trcati'd  with  sul|liido  of  todium,  which  re> 
ui'uerati-B  the  cai.s  ic  Buda,  pn  cipilating  tine- 

■■uita'ile  tor  caiidcKhri.  (3)  A  djntmo- electric 
niiicbine  is  use.t  utid.-r  the  same  conditions.  M. 
Weil's  copper- pi  1  ted  aiticli-s  have  fully  ap- 
pr.ired  'hempelvce  an  regard-!  durability,  &0. 

A.  pr.'tiy  and  intecestinj;  toom-omamont  may 
be  ninde  wit  <  a  Hpnuge  tut  a  baais  uf  vegetation. 
Ax  tlie  cx|icriiiieut  ■1114'  bo  ui:w  to  miuy  of  our 
ri-BdHrs,  we  give  the  r'Huutiii^  direotiuua,  from 
La  Xiitiire: — ()et  a  oLo'ip  apunge,  iha  bigger 
tho  butter, — and  haviLg  cipped  it  iu  waim 
wilier,  Hiuceza  uut  halt  ihe  water.  Piit  into  tho 
holfii  -cedH  of  iiiiUut,  b»il«y,  purJaue,  red 
oliiv>r,  gruss-e,  &«.,  nnd  iu  gencrsl  any  seeds 
(lerminatinir  o>ii>iiy.  HNil  that  aill  uive  a  oon- 
-id- r.il>lo  variety  of  c  .louci.  Plane  the  suonge 
thus  pieparc't  in  a  va-f ,  or  hang  it  iu  a  window 
fuitiuK  the  sun.    SiiiiuKlu  it  wi'.h  nator  oveij 

ing  during  a  week.     The  spouga  will  eoon 

vured  with  vegi  tu'ion. 


..  _ ,  94'F.; 

i»u  Ih-  aniulra  trim  tha chucu..! dust  aud they 

PJexible  Paint    for  Oanvaa.— Yrllow   soap 

illti.,  lulling   AatT  1;    kHilous;  dia»>lve:    Rtind 
tlicholiitiuu  while  hot  with  12'ilb.  u<Kid  od  piiut. 

OhiiINABY  Aitieiicin  railway  cats  widgh  al 
Fnll>««>:  a  BleefiiuK  i-ar  of  the  unial  patiecu.  about 
ljii,!iyub.;  a  <lr>«iiig-rooni  oar,  03,91101  b.  ;  a 
tiusengercar,  fi.itt.  I.iug.  Viiu,  wheels,  oud  tirax- 
wheel  tracks,  wai(^U>,%\SSte. 
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LETTEBS  TO  THE  EDITOR. 

IWiM  MMi  «iir.iiM  rffomMU  ftr  Oitrlmm,-, 
^,,^_    nmWiUarTttfiMbfHf—iuOmttl 


— , mtX  lu  knoH 

«Bir>  bat  b  ill  oths  vabjesta ;  Fo(  taA  t.  psnoa  ana 
k*Ti  am*  pMttaolu  kaowledra  ud  azpHlau*  of  tht 
Mton  of  IDA  a  pa*ati  in  nub  »  (onaUio,  Om  am  tc 
olhB  Hitig,  kBcm  BO  nun  ttun  vtiat  snrrbodT  doa. 
•tf  T^  ta  k«p  ■  tinttai  with  thli  ItttU  piHwws  of  hii. 
vOlBBdwtakatowTitatluwbalabodjDf  iHiTBib:  a  Tim 


DATI.iaHT  UBTEOB. 

[19i>9'2.]— Tm.i  matnins,  >t  hftlf-patt  «i>>ht 
oVlock,  ■>  linlliiitit  mtloor  wii  locu  by  K  trieiiit 
wbo  Wu(  camiaRiiito  L^ioestfli  from  tha  loutb.  It 
appeared  uaarl;  in  tha  zenith,  and  descended 
in  m  Tcrticftl  direction  townrda  Iha  I^.  Its  colour 
wu  intenH  whitn,  and  it  laf  t  a.  lumiaOQ*  tiain  tor 
mbout  10  seconde.  Wu  it  Kcn  by  any  other  of 
fonr  coiretpcDdenta?  W.  8.  FrKiibB. 

Jiamtij  1<I. 

lUFBOTINa  O&DINABT  FISZ- 
OSA.TB8. 

[1D.'j33.]  —  Having  ip»d  your  wscount  of  Mr. 
Flotchar'a  leetnre  at  tha  rimoka  and  Fog  PreTenlinn 
EihibitioB,  snd  h&Tio;;  hud  ■  itoTo,  lucb  at  he 
deaoribei,  altannl  from  an  oidinaiy  raijittei  atove 
irhich  taa  now  beea  in  um  tor  neaily  tiro  yeaii: 


posare  to   the  (oregroniid  than  tba  iky.    I  bm 
made  (ome  Hwis  of  abutters  on  differant  plui,  nd 
tbii  is  the  imaUest,  lightnt,  and    moat  fnafaia 
Tibtatioo  of  any,  buidei  being  vuj  effertiva. 
Ingiteatone.  H.  O. «.  Conybemra. 

QBOHBTBIOAI.    ASTTHMBTIC. 

[195S5.]— TnB  rale  (or  flDding  tha  gnaM 
common  meianie  ol  two  Dnmben  ia  a  giMt 
itombling-block  te  many  leanwra ;  Uw  proeeM. 
anleu  oiefolly  explained,  luually  aeeiaa  uuob- 
prehenaible  at  flrat  aiftht. 

The  fallowing  gttomatriiml  illiutratioa  »■;- kcif 
soma:— If  weluiTeaTactiingle  ABCD,  aaddcnn 


0I.B0KBDX8 -ALPHA    0A88I0PBI2- 
KABS  aBSBNITATI8. 

[1!)5S0.]— A  EECKXT  ebiorration  of  Cleomeilea, 
madeoQ  I>aD.  SI,  ISJil,  ia  aomswhat  lemackable. 
\a'*  apQeand  m  a  leiy  lofty  biU  (the  S.W. 
mH),  CBitin^  a  iarKB  ahoaow.  Tha  pua  on  the 
north  wai  Tuibla,  but  with  all  attcnlion  I  eonld 
not  be  oaitain  ibat  1  O  ^  ''  wai  viiible.  Thtre 
wai  a  rpiy  aligbtly  brighter  ipat  on  the  north  of 
the  hill  befoia-mautioned.  but  there  waa  not  tbe 
aliflhtutt  alupLGiuu  of  its  being  a  crater,  no  ahadov 
baing  Tiaible,  nor  tju  the  very  slightly  brightri 
apot  o(  any  definite  form,    1  G  '     ,  I  G  ''  "'',  and 


iilt 


iiible 


ratera  oontaioing 
[.    DefinitiijQ  wai  fair,  but  very  misty.  The 
achromatic,  powei  102,  was  employed. 
mns  reniatkable  that  the  oiater  1    G  '  ^ 


In  anaireT  to  Mr.  Bone  .letter  19J39,  p.  S2ij:,  the 
■liaTant  companirin  to  i  CtMiopei:r  waa  ine«sured 
by  BnTDham  Jn  1973.  From  oaa  night's  meaaun 
he  obtaiaid— 


p  =  2;b-s',  d  =  o-ib\%  is:3 1'. 


He   atao 

13— Umag..  mt  IOI3-r''aDd40'20'.  The  magnitude 
of  the  dulant  atar  has  been  Tariouily  rated.  H 
alW  it  U  :  Smyth,  10^ ;  Piazzi,  9ra.  The  actual 
Baanitude  would  aeem  lo  be  aboat  0. 

Sir.  Bone  alao  mentions  a  daik  streak  cioninft 
the  inlet  to  the  Maie  Serenilatis  a  litile  west  of 
Hadley  and  Aut'lycus:  petbapa  he.  or  lomeone 
elae,  could  give  tome  further  puticulan  of  thii 
streak,  aa  it  appears  to  be  (imilar  to  the  dark 
border  on  the  weit  of  the  Mare,  and  I  can  find  n 
mention  of  >uch  a  streak  in  the  elaborate  moac 
Snm  of  the  Mare  Serenitatii  br  ihe  lite  Mi 
XT.  R.  Birt,  in  eonnec:ioa  witfi  wliote  death 
■'F,R.A.$.,*'  on  p.  3!>d.  txoctly  eipreMes  my  len- 
timenta.  A.  Stasler  Wtlllama. 

Brighton,  Dec  31.  ■$»]. 

laiOKB'S  DITTSION— SHAPB  AHS  P08I- 

TIOH  OF   ET.AT— rOSITIOH  OF  ZYB- 

PIBOB. 

119581.]— Ix  uiwar  to  Mr.  Weatiake  (I9,j.34>, 
there  was  a  icronnd  toe  on  the  night  of  Xot.  -IMi. 
Iho  air  very  (leadr,  I  fint  n  it  Encke's  diriiieu 
about  lib.  nthn.,  power  li<ii;  about  ui  smaller 
line>  were  riiible  on  the  ring  oitarior  lo  Ball's 
diriaiDu:  these  were  risible  whenerer  Enoke's 
diriaion  was  aaen. 

It  appiara  lo  me  Ihst  Bali's  diriiioa  is  broader 
than  H  was.  and  the  outer  ring  nsnower:  thia 
may  be  the  reralt  of  better  deGnitioD.  When 
obarrring.  the  teleecvpeia  always  inOia  span  air. 

Tb'  Bbape  of  the  fist  must  be  an  ellipae.  bersiue 
!t  it  -.he  tntion  of  a  fvne  of  ravs.  At £nt  aight  il 
It  irvreilible  that  an  obliqne  secb'oo  of  a  cone 
■h>>uld  fi'tm  the  same  elliptic  cuira  as  an  obliqae 
Mcfacn  i.f  a  cylinder. 

The  image  of  ihe  large  minTriiahraTiseen  asa 
perfect  circle  in  the  flat,  when  viewingK  from  the 
BTfjaere.  The  centre  of  tfcit  imspe  doei  not  coin- 
cide with  the  minor  axil  of  the  ilit.  beniue  the 

pass  through  the  axis  .(  tie  cone  from  which  it  ii 
cut      Thi.  if  not  cf  ihi-  !.■««  Cv-nM.iaeice. 

The  dennilicn  of  my  nflrc tor  ia  dependeat  vjrn 
•  certa'n  angle  teio)!  maintained  between  the 
axis  of  the  cyeFie^'v  and  that  of  the  speeolum:  I 
Mspvcl  thi*  to  be  a  t%ht  ang!e.    Ha*  the  tTtpitrt 


pethapa  a  sketch  and  detciiption  may  be  of  some 


The" 


toie.    All 


stove  WHS  an  ordinary  tegiater 
tal  behind  the  fioot  ban  was  broki 
A  fire  squiro  was  then  cut  lor  the  bottom,  the 
front  bein^  msde  the  same  shape  as  the  frntit  bars. 
Thia  was  art  with  a  little  slope  towards  the  front, 
and  a  space  of  an  inch  left  between  the  bottom  of 
tfae  front  bsn  and.  top  of  bottom.  The  aides  B, 
and  back  C  were  also  fire  gquane  cut  and  fitted  sa 
shown  in  the  sketch.  The  upper  part  of  back  D 
was  built  of  Hrebricki,  becinae  tbeta  yoa  reqaire  a 

It  baa  been  a  very  aucreslful  allaralinn.  tba  cost 
bdng  only  ab>ut  ir><..  end  this  soon  paid  tor  out  of 
the  coals  BiTcd.  Toe  fire  now  giye  ont  a  greater 
quantity  of  heat,  and  makes  vary  little  ash.  I  may 
mention  That  we  cut  the  aah-pso  to  the  shape  of 
bottom,  and  thii  hides  the  bottom  from  being  aeen. 
Cab. 

INSTANTANBOUS  8HUTTBB. 
i      [135:in-THE  (nllnwing  deacription  of  «n   in- 

'  to  some  ot  the  readers  of  "ours." 

A  il  the  back  of  the  abutter,  which  fid  into  the 
ETOOve  u*ed  f  ^r  the  sliding  front  of  the  camera  : 
B,  fonr  sides  jln.  d<v)' :  C.  an  endless  band  of 
leather,  with  holes  ciir  in  opposite  aides  of  it,  which 
revolves  on  two  loTleii,  DD:  E  is  a  piece  of  tin. 
with  on  apertare  corr-sponding  to  the  bole  in  the 
leather,  and  is  slack  to  the  leather  with  cement, 
and  ia  to  prevent  th:  tpnog  F  palling  the  leather 


to  know  what  are  the  largest  squares  into  wbieh  S 
can  be  exactly  divided,  we  begin  by  taking  oil  s 
aqoare  FD,  bTlayiDgofTDFeqaaltoBD.  Its 
piece  of  paper  ba  used  ai  the  illaatratioo,  it  may  tt 
folded  comerwiae,  so  that  F  comes  •here  Oa. 
oomar  D  lies  on  the  line  B  A.  Tlien.  smiilai);, 
another  sqnare.  H  G,  may  be  taken  off,  leaviat  ■ 
remainder   H  C,   which    mtut    ba    divided  islo 

Bums,  each  the  length  of  ita  shorter  aidsAH. 
lese,  again,  leave  a  remainder  A  I,  which  can  (« 
divided  into  four  small  squares  exactly.  It  ii 
obvious  that  the  small  sqaaTes  last  farmed  an  Ik 
greatest  squares  capable  of  exactly  fiUinf  np  Iks 
rectangle  A  D,  the  side  A  C  of  which  wiU  coatui 
13  of  th(H,  and  the  ride  A  B  30. 

On  going  thioagh  the  nrdinarr  proeeaa  tot 
finding  the  g.e.m.  ot  13  and  30,  we  have  at  oar 
first  quotient -,  and  remainder  4.  The  qiiotieiilv 
the  number  of  large  sqaar*  s  H  G,  F  D,  and  &a 
remainder  the  length  of  A  H.  Dividing  13  by  i 
we  have  i,  the  nniubei  of  squorts  in  CI,  an! 
remainder  1.  Dividing  4  by  1.  we  have  qootiatl, 
the  nnmber  of  small  sqnues  iu  A  1,  or'  " 
remainder,  ehowing  that  they  cxactlv  fill  tha 


SXPUmON  OH  HBATIHO  ikphxb 

OXIDB  OF  XAirOASBSB. 

;l[i53e.l— Is  reference  to  the  letter  fn»  A.  H. 
Soword.  in  yoor  iarae  of  yesterdiqr,  rv  Ifca  akm 
I  am  sorry  to  aay  I  bare  not  ohao'Tcd  tba  M|«t 
in  the  London  pajiera,  of  tha  inqaaat  on  OaMT 
ot  a  gentlemanSrho  was  blled  by  the  aspIodH  i 
---»   whilst  preparing  oxygen  gni.     rBodMb 


»  the  cause  of  1 


1  exflouoo,  and  foaa  Ml  la 


ont  of  «hap*.  Tha  spring  ii  attache]  to  the  tin  by 
a  BBsll  hook,  and  has  its  D:her  end  fastened  t<  a 
drom,    G.      This  dram  Tevnlvea  vm  stiSv  on  iti 

crease  the  rapidilv  of  tbe  shutter.  H  it  a  strip  of 
tin  jin.  wide,  with  iw.i  nocchea  in  it.  The  notch 
in  the  centre  ia  to  (Ft  the  shatter  white  focatiing. 
the  other  Ici  set  i:  reaJc  for  expoaura.  K  is  a  imul 
cai.-h  to  fail  into  the  no!che>. 
Tbe  action  of  the  shutter  will.  I  think,  be  cli^r 
reryi-ne-    The  front  lo  whidi  tiielena  fiance 


rewed  is 


The 


(drawing  it  to  sale,  and  halt  the  nas 
for  an   S  by  5  Isis  ot  the  lerblineM  typa.    The 
paenliat  thi^  of  the  opcninp  ia  to  pn  man  ^- 


teratcd  with  charcoal,  Kow  1  have  been  ii  aiWliJ 
with  the  nunganeaa  trade  for  upwarda  of  aqaaiM 
ot  a  centnry,  and,  at  the  prstent  time,  am  IW 
largest  importer,  dealer,  and  grinder  ot  this  niia*- 
ral,  and  in  no  esse  have  I  ever  come  aenM*  a  nn- 
pie  adulterated  with  charcoal  or  anytbing  elia.  II 
adnltetaticn  doea  take  place,  it  takes  place  ciA 
second  hands,  and  I  AooM  like  to  ■«•  a  naflt, 
that  1  might  examine  it  and  provs  tUa  mt 
tion.  For  the  inf ormatioD  of  yonri  e  ' 
the  trade  very  laniely.  and  tha  tr«i_ 
making  in  pirticolor ;  but  in  many  a 
il  goes  throogh  indirect  parties:  ^~* 

Qui  perfectly  satisfied  otilagenni , 

btlity  of  prodadng  oxygen  without  i 
danger.  Fiirthtr,  for  the  infonutiiii 
readers,  they  may  get  the  qaalilr  t 
guaranteed  from  me.  la  anv  qaoati^.  f 
ton  npwords.  0(  CJnr**  l^ave  heard  c 
from  sulphide  of  antimony  ;  bat  that  a 
nqall  qnantiliea  purcbaaed  from    ■*-n 

'  "  -n  error.     Tbe  adnlteratiaa  mw 

r,  is  a  pnfectlv  new  thing. 
0«o.  a.  Blnekavll, 


■a,  Giipel-itieet,  Urerpail.     I>ec.  31. 


^19597.]— A  rrw  weeks  a^  oaa  ol  voKCBn- 
i|iiiiiliiitiii*ri1firThr-iii'iiiwiiaiia  iif  lagalatitj 
the  flow  of  bqnidt  froea  a  ciibxB  wSk  ibj^ 
level,  and  aa  no  auwv  haa  apganiad  psiatta 
leqnired  infatmatiOB.  we  b«  to  inalnaa  AaAii 
a  valve  that  will  parfectiv  taUU  thni^^MitV 
ditams.  being,  n  fact,  a  motitcit^k  rf  •■ 
patntwi  rejc^ton  far  eontn>IliB( Aa  ■■«  a(  BL 

We  hare  aba  ahown  attached  ^  HlfetiHMat 
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m&y  eially  lie  anuiged  to  pi 
V  -,  of  CDune,  the  aiis  matt 


m*  initTODieiit  i*  likawiie  a  modiflotjon  of  o 


Shonld  tho  ap.gr,  of  Ihe  Taiioas  liqaEdi  differ, 
tlien  an  allairaiice  will  have  to  be  mmde— for  gaa  we 
find  It  to  Tarj  u  the  density,  bat  tbe  diec  will 
""<"*»'"  exactly  the  tame  position,  whatever  the 
doitity,  nodar  constuit  pressura.  Should  turtbei 
deUila  be  lequired,  we  ihall  be  happy  to  give 

Bj  the  bye,  io  your  li 


BU-rsgDlaton  i 

le  TeRnSiton  wer< 


_  ,._ _._  .  iun8,MeMi_. 

a  Aated  to  have  receiTed  a  medal 
t  the  Olaegow  Eihibitioo— 

„ oiira,  and  were  aimply  exhi' 

Mted  by  Mmu».  Statt  and  Ca. 

Thorp  and  Taaker. 

L.  AHD  r.  BNaiKBS. 

(lBeeS.1— SmiHO  in  you  but  ieiue  a  aketoh  ol 

tb»  L.  u)d  Y.  expieu  eogiuea,  I  give  a  lew  dimcn- 

It.  in. 

Piametor  of  ajlindtn    1  fit 

Stooke  of  oyliudeta 2  2 

Diametti  of  dHfiu)(-wbe«b G  0 

Dtametai  of  bo((>B  „       3  6 

i«»'»'-l?iSl".'.:::;:::::::;,S  !i 

Diametei  of  boiler   4  0 

Bogie  wheels,  centre  to  ceutte  ....  6  6 

Siiriiig-wheela,  oautre  tu  ceotce. .  H  6} 

Total  wheel  ban  21  D| 

Leofrth  of  are-boi  5  0} 

Bei^tof  flre-box  by  tube-plate  ..  fi  1 

Eeigtat  of  tlra-boi  by  foot-plate . .  3  11 

Diamelai  of  bluEpipa    0  1} 

Wbioht. 

Tons.  C»t 

On  leading  bogie- wheels   6  II 

Oa  trailing  bogie-wheela    6  10 

On  drlTlag-wbeela  U  19 

On  bailing- wheela  13  18 

Total 41    18 

b  1880,  eight  of  tbetn  engines  Were  bnilt  ao'l 
SUad  with  Smith'a  Taonam,  haTing  looi^irheeled 
t«ndfln.  Id  ISSl  16  more  bsTe  been  built  with 
ri«-wh«aled  tenders  ;  eight  of  thaae  hars  the 
WMtlnghouM  and  the  other  eiaht  Smith's  T*enDm, 
■dl  built  by  Sharp,  Stewart,  kA  Co.  Noa.  an  620, 
830,  Si8-«6,  aw,  663  <1880}.    In  1881  S2T,  668, 


I^T.S.  BOOIB  BXPBESS-EHQINBa. 

[19339.]-ALTBOiro 
no  one  baa  yet  sent  a 
therefore,  made  a  ■) 


Duiro  bave  Westing-    lathe :  but  vhaia  hairbreadth  aconraoy  is  not  rt- 

I  tlbtra  vacoum.  I  quirad,  a  very  gnod  thread  can  be   nade  by  its 

Meteor.        bvlp,  and  it  certiiiulv  has  tbe  great  merit  of  coeting 

I  elmiiL  nolbinii.      Of   couise  a  elida-rest  will  be 

Lot  it  is  aimply  a  dodge  to  gear  tho 

laidiug-iciew  o(  rest  in  a  simple 

" itseU; 

,,— .    -   —p— - 1   theto 

1  I  hope  will  be  I  how  to  iig  it  op.    Get  a  bit  ot  bard  wood  (board) 


aooeptable.    I  regret  to  *ay  tbat  I  have  notUiu  to 
add  to  tbe  partioulais,  maagie  as  they  are,  wueh 


again,  he  will  find  that  I  made 
to    the    affect   tbat    drawings    ot    "  Comwi 
"Bloom«,"  end  other  types  of  L.  &  N.  W    _. 
euEinet,  had  appeared  iu  the  "E.  H  "    I  simply 
asked  il  any  oorrespondent  would  kindly  supply 

Tha  chief  typea  of  enginfi  uaed  on  the  Sghlvid 
Bailway  may  be  brieOy  degcribed  as  follows:- 
lit,  UL  3iiD.  coupled,  eylindeia  18in.  by  21in. 
2ud,  &tt.  coupled,  oyliodera  ITio.  by  !<iD  ;  3rc 
6tt.  oonplad,  cylinders  18ru.  by  21iu.  (all  these  ai 
driving  and  trailing  ooupled,  Srst  two  having 
leading  bogie)  ;  4th,  6ft.  single,  cylinders  kb— -■ 
16iD.  by  22m. 

In  answer  to  his  other  Queries,  I  append  ohiel 
dimansionsottwootHr,  Stirling's  goods  engines:— 

1st  — Cylindars,  lOb  by  2SiD.  ;  six  coupled 
wheels,  6ft.  lin.  ;  boiler,  lift.  4in.  by  1ft.  4in. ; 
oontaina  332  tnbea,  l)in.  diam.,  and  having  snper' 
Odal  area  of  1,210  square  feet ;  grate  area,  IS'^ 
square  feet;  heating  aurface,  112  square  feet; 
total H.S.,  1,352 sqaaie  feet.    Weight:— 

TiHj*.  Cwt. 

On  Leedlng-whaela 14        0 

„   Driving         „     14       16 

„   Trailing        11         6 

Total  weight 40        0 

Other  cUsii— Cyiindan,  17in,  by  2»in. ;  leading, 
driving,  and  tralliDg-wheelt.  6tt.  Via. ;  boiler,  lOtt. 
long,  and  4ft.  Oiin.  inaide  diam.  ;  2UG  tubes,  I{in. 
oataida  diam. ;  heating  sorf  ace -tubs*,  9Si  6  aquara 
-  -  91S.  Total,  1,080  aquare  feet; 
weight,  32  tons  10  owt 

Tbe  dimenuons  of  474  and  476,  eight  canpled 
eagines,  arei-Cylindera,  ISiio.  by  34in. ;  wheels, 
4tt  6in. ;  boiler,  4tt.  lin.  diam, ;  13(t.  Oiio.  Icng ; 
184  tabes,  V^in.  diam.  (ontiide)  ;  H,d.  tabes, 
1450-1;  flnboi,  100  square  feet;  Wbigbt,  5G  Ioup. 
CMatalre. 


about  tin.  thick ;  eat  it  aa  round  as  yon  can,  about 
Sin.  diam.,  or  a  little  more ;  take  out  the  leading 
smew  ot  last,  and  screw  (or  clamp)  the  poUey  (or 
board)  on  tha  <od  ot  it,  aa  at  A  ;  then  mount  screir 
between  centrea,  turn  the  pnllay  A  onti]  it  is  qnite 
true,  and  run  a  groove  in  it  for  band.  Next,  tha 
■Jxe  ot  pulley  B  dipenda  apon  what  nnmbw  of 
threida  to  the  inoh  you  detire  to  out ;  say,  13 ; 
then  if  the  leading  screw  ot  reat  contains  G  threada 
to  the  inch  (as  mine  doea).  and  il  tha  diam.  ot  A  bo 
Gin.,  then  the  diam,  of  B  will  be  something  leas 
than  2iin.  (bat  this  bad  batter  be  toand  ont  by 
actual  eipenmcnt],  and  so  oq,  larger  for  eowaer, 
and  smaller  for  finer  threada. 

The  moat  convenient  form  ot  carrier  in  this  case 
would  be  one  car rjinB  centre  and  arm,  and  Mrewed 
into  mandril-nose.  This  would  leave  the  onl^e 
thread  free  tor  pulley  :  bat  aa  the  pulley  need  not 
occupy  more  than  hall  the  lengtb  ot  mandril-noae, 
a  cBiner  with  a  short  boss  may  be  used  to  SOMW 
up  against  pulley.  It  will  bs  seen  at  onoe  that 
with  this  contrivance  the  lengtb  of  bar  to  be 
■erewed  is  limited,  on  the  one  band,  to  the  lonath 
ot  tha  alide  of  rest,  and,  on  the  other,  to  the  £s- 
tanee  between  centree  when  tha  back  poppet  ia 
brought  up  to  alida-rest  foot  (in  my  lathe  about 
Tin.)  To  remedy  the  latter,  I  keep  a  set  uf  pulleys 
to  lit  on  end  of  mandril  C,  and  fastened  hy  a  oonple 
of  Bcrews  to  mandril  pulley  ;  these  are  exactly  Uie 
same  liza  as  the  one >  to  fit  on  tha  msndril-nose, 
and  of  coarse,  by  abif  ting  alida-iest  oloser  to  fixed 
head,  so  as  to  biiog  A  in  proper  position  opposite 
pulley  on  C.  a  screir  can  be  ont  on  any  shoit  pieoe 
of  metal.  With  regard  to  baia  which  are  too  Jong 
to  cat  BcrewB  oo  them  with  the  slide-rest  in  posi- 
tion, as  per  sketoh,  the  pulley  A  (or  one  ot  a  similar 
nne)  could  be  hung  upon  a  short  axle,  end  iim  in 
-    "intly-shapfd  frame,  vrith  a  foot  which 


lion    from    pnlley   to    leading 

"The  chief  drawback  to  tbis  plan  ii  that  the  cats, 
F  courep,  mast  be  very  light :  try  ith  rav.  of  ad- 
vancing slide  hindie  for  each  cut ;  when  the 
tbcead  is  very  coarse.  I  generally  finish  with  a 
cboser  to  save  time.  I  nae  a  roand  leather  hand, 
about  }Id.  diam.  toooanaet  the  pulleys;  keep  it 
rnlher  tight,  and  your  laihe-cord  only  moderately 
in,  and  there  wilt  be  no  danger  ol  slipping.  I 
doii't  suppose  that  I  am  lbs  Unt  person  who  has 


laths,  and  without  any  iMpensire  attacbaunts  to 
tame,  I  send  a  sketch  and  short  description  of  a 
ilan  I  have  used  for  a  long  time,  and  by  the  help 
il  which  I  have  out  very  many  good  soraws.  Or 
eoaias,  I  do  not  mean  to  say  thai  it  wiU  answer  aa 
« t^e  tha  plaoa  ot  the  regular  Mtaw-estttni 


^IlKAtdm  (A  (soliius  Vit  ^wA-v 


XNQUSH  KECHAUIO  AND  'WOBLD  OF  BOIBNOKt  No.  876. 


XAJOB  ASUBTaONO'S    aOUBIHATION 

LATaa. 

[19502.] — I  niTB    been    much   »urprueil   that 
amongatsll  fhoBoiiitBroiitad  in  latha- work  and  con- 


Titiea  on  lathe  cooHtiucttOD.     Vet 

been  nuy  to  ebOK  the  least  interest  in  it.  And  thi«, 
IBiink,  abould  not  be,  foi  ai  a  coiabiuitioQ  it 
■aems  well  amkiiBed— most  inpcniously  urangcd 
(□I  eSectiug  the  difFeretiC  noiks  iutcuded. 

I  was  mjjel/  so  much  interested  in  it  that  I 
mote  OD  Ihs  nppea.nnce  of  the  flrst  letter,  in 
October  last,  to  Major  Armitron^i,  Hsking  some 
turther  particulars,  and  wholhec  tho  Uthe  wis  jet 


I  Lave  since  beard  from  him  tt 

Sttems  for,  I  tbiob,  a  4in.  or 
profemeDts 


ents, 


tbs 


Britannia  Co.  Bo  that  1  suppose  anyoDB  wishing 
liaTe  a  new  latba  on  this  plin  could  have  it  ai 
once.  The  only  thing  now  being  to  get  up  a  little 
disuuision  on  the  merits  or  demerits  of  the 
BrraDgements :  ss,  of  coiiree,  one  is  naturally  a 
iittlscButioushetoia  venturing  on  new  Or  little- 
tried  ways. 

My  own,  and  my  only  fear  about  tho  very  in- 
nniona  arrangement  for  diiiiing  and  shaping,  was 
3ut  the  number  of  gear  nheels— tbnw — would 
(leatly  add  to  the  labour  of  wockiogit,  and  that  it 
immld  be  found  rather  heaTT  work  for  foot  power. 
The  method  of  fixing  poppit' '      '  "~~ 


ig  is  very  simple,  and  seems  b 


«U  that  rould  be  deiire'd.  Jl]so,  is  it  not  a,  good 
plan  to  hare  the  right-hand  atandord  placed  us  in 
thfi  lathe,  iuBtead  of  at  the  extreme  end  of  beil  i 
There  Mircl;  ought  to  ba  less  vibratioo— bad  would 
be  itiffer— and  thA«  being  a  shorter  ciank-axle, 
there  need  be  do  second  crank  to  add  to  the  fric- 
tion of  driring. 

I  do  not  underslond  Lotr  the  fret-saw  is  to  be 
worked,  as  there  seems  to  be  something  omitted 
flither  in  the  description  or  in  the  woodcut. 

I  wish  we  could  induce  tame  of  those  who  are 
qualified  to  give  a  practical  opinion,  to  take  some 
Botice  of  the  capataihlits  o(  this  lathe;  fur  if  it 
can  ba  fitted  up,  as  1  believe  it  can,  at  a,  coat  little 
(khoTB  en  oidiuary  screw- cutting  lathe,  it  has,  for 
the  amateur  mechanic  who  canuut  have  a  aeparate 
tool  for  each  doss  of  work,  a  great  deal  to  locom- 

We  have  had  Qilcay'slalhcdiicuiscd  and  written 
about,  as  it  seemed  to  me.  m/  iMMfn«i.  for  who 

DOW  a  good  spell  at  bicycles  and  tricycles;  nod 
DOW  I  see  "  D,  U.  G.,"  whose  least  word  is  worth 
nading,  has  joined  them ;  when  ho  ia  dona  with 
that  subject  would  it  be  too  much  to  ask  him  to 
notice  this  comhmation  lathe,  and  say  what  ho 
thinks  of  it.  CuuJd  we  indnce  '-J.  K.  P."  to  give 
m  his  ideas; — aa  he  used  to  d  >  to  >o  muoh purpose 
aomc  ten  yeirs  ago  ;  we  ciold  not  fail  to  be  bene- 
£ted  and  interested.  Failing  either  of  these 
TBterans  in  lathe  conEtiuctiun— wlio  may  decline 
to  be  "drawn"— I  can  thiuk  of  none  of  our 
(Dodem  writers  except  "Sunlight,"  and  eveiy- 
iMdj  keeps  him  to  busy,  it  seems  haidlyloirtu 
Bpa  the  wilting  borae,  yet  I  do  uk  him  to  luare 
lus   tricycle  far  a  moment,   Bud  take   a   look 


Dec.  U 


FredJc.  Oarre. 


TBIC7CLE3. 

[1D533.]— Ir  seems  to  me  rather  tunny  thai, 
during  aillhe  pbsaes  of  the  interesting  diicussiun 
Which,  tcr  aomn  time  has  been  going  on  in  ''Uurs," 
that  we  Lave  huard  nr.lhiug  reeiiectiug  machitiua 
embodying  what  i  couaidvr  to  be  the  uuly  oi>mct 

'i/^n  Jfvi'l>,  and  tiie  single  driiar  ilirrilhi  iii  IL 
rxiiirr  tmbiud-  Now,  to  my  mind,  tho  Tuimt  tyru 
in  mechunica  could  not  bat  admit  that  this  priuci- 
|ile  must  be  fi^r  mote  wrhamcal  than  any  oirange- 
tnent  of  a  eiugle  wheel  at  the  '•uk ;  indeed,  1  do 
not  aee  for  a  "ii^l/  maataine.  why  it  ahauld  not  be 
Bt  most  Fiiual  to  the  best  of  the  double -driving 
Olaaa,  ami  yet  macLioei  on  tliispiiucipic  seum  to  be 
in  compaiaiir-.ly  r^e  general  use,  la  jui)^  tram 
the  w^y  in  » hich  thoii  existanm  has  knas  ignored 

I'lirtoiiaily,  my  tjmp-itbies,  us  before  stated,  are 
Oitirely  wiih  Ibe  Iruut-steerera,  of  which  I  con- 
aider  the  ".S«l(a"fBrandawiiy  the  beat;  lomucb 
•0  that,  aiier  carefully  following  all  Uiadi^usaions 

Botbiiig  ai  iiiu.ifnt  can  beat  it.  i  have  au  inlioiulL' 
actual II tiiiicu  irilh  the  ootion  nt  tlio  much-ibuitd 
diffBRnUul  K>-ur  uu  uj;  own  two  Iroctiou- engines, 
and  cbiiEt:ijui:iitly  know  that  tbo  objcclious  uiu&i 
by  ouu  ui  two  of  uur  most  tattuted  contribu- 
tnn  against  it  ore  perfectly  groundless ;  and 
■UTS  that  aujoDe  will  agree  with  me 
it    be    to,     undez    the   oft«n    difficult 


Bpoiidant  '■SunliKbt"  ca 
turoiug  li  curvu  the  outer 
fitted  with  this  gear  is  hvt 

wheel  btiug  turned,  and  i 
Iwakiug  tendency  of  Ihe  it 
this  inner  driver  [Ihroiigb 
conuected)  sets  in  motion 
rroirii-iiAu'.  .»  JAm,-.  .M 
pioi<<n,  turning  on  ila  o« 

ited  to  'iVi 


>  oauiiug  a  retarding  or 
its  bavel-whael  rigidly 


nr/,;/  fl-/l,-  .I),  and  this 
n  c^Dtr^  in  Ihe  <hai.i' 
ion  of  tbe  outei  diivei 
level-wheel),  exactly  in 
.     ,  ler  driver  ia   leCarded, 

Now  1  con  say  froai  experieuce  that  the  action  of 
this  gear  ia  ptrfect,  and  that  unly  under  verj-  ei- 
ceplional  circutoituuces  (never  likely  to  occur  in 
tricycle  practice)  is  there  any  necessity  for  linl,,}i'j 
the  gear,  ai  alluded  to  by  "Sunlight"  in  one  lif 
bis  tint  notic^i  of  this  point.  The  aolion  of  this 
and  tho  dniing  gear  of  the  Fhu?mx  would,  tu  all 
intents  and  purposea,  be  the  aame,  and  the  latter 
may  be  quite  equal,  although  not  so  aimple  aa, 
what  1  have  been  describing. 

At  all  hazdida.  I  think  bo  well  of  its  action,  that 
aftor  a  little  eiiwri'uce  gained  on  a  "  No.  I  Salvo,'' 
a  year  or  two  since,  I  have  now  decided  to  purchaee 
one  of  the  "Speciuls."  and  will  quickly  own  I  am 
wrong  (with  your  petmissiun.  Mr.  Editor,  in  these 
columns)  if  1  tliid  any  of  the  "subtle  loss  of 
power  "  so  ably  furetuld  by  some  of  "  Ours." 

Ihomaa  J.  Scntt. 


[19504.] —"FirTT -Six  Ikch  "  appears  to  be 
still '-at  sea  "in  hia  conceptions  of  the  action  of 
balancB-gcarcd  tiinvclBa.  He  still  leiterates  the 
old  fallacies  with  all  the  authority  of  proved  facia. 
I  thoucht  my  let[>.ra  had  made  the  true  double- 
driving  chaiHClei  of  tbeae  muchinea  perieetly  clear 

Surely  it  is  v'"'»  enough  that  if  yon  work  a 
reall];  siogle-dnviug  mucbine,  »  la  Otto,  it  will 
turn  in  ipalb  racire  or  lias  circular,  with  the  fren 
wheel  for  tho  centra.  Nut  su  the  balance -geared 
machine.  In  this  case,  as  buth  wbsets  ore  Uiiveu, 
tbe  machine  goes  uliead  in  a  path  ttraieht  when 
■  '  "  "bo  two  sides   of  the  ma'-hiue 


Nu    1 


equal,    but    mcro    o  ,  .    _ 

-       -     tho     temtauceii     vary    with  tbo    atalo 
haw    the  resiatancea 
eering- wheel    tauchis 
luB  luau,   11  tiju.>uiea  iiiose    reaisCancea,  and  the 
wheel  where  tbiy  arc  greitest  ia  thereby  on  allied 

the  obstacle  by  Ih'-  ridir,  nut  oanied  over  it  by 

the  momentuui  a^iilBla  thu  r'ldui's  ellorts,  but  that 
i>  all. 

My  contention  ia  (hat  halance -geared  macbii 
are  the  ouly    true   double- drivers  made,  us  tbty 
drive  both  wheels,  whethrr  Ihe  toad  ia  curvi  ' 
straight;     whi-reas    all    other     machiues  ha' 
liberate  one  whorl,  and  drivi  with  Ihe  ulhcr  i 

going  round  a  lUive.     It  is  true  ihit  double-L 

and  other  macliiiics  wi  I  satisfy  my  detlntiiun  of 
last  week,  us  I  purputi'lr  lul  that  down  to  a  uiiui- 
mum,  >o  as  tu  inible  them  tu  do  so.        No.  170. 


DTNAUO-HACHUIBS. 


Sigma,"  I 


every  night  fi 

now  temporarily   »lupi*d 

■  mulaojuit  B'uitiuj;  ihu  i ^.. 

oue,  on  a  ditleri-iit  jitau.  My  htat  givta  a  liMhC  of 
abuut  S.IJUil  candliB,  and  the  new  one  is  intended 
tu  give  throe  tii  ihe  ukuiu  piiwer. 

As  the  deti);u  of  tlie^^o  is  new  and  not  pi 
at  jircseiil.  1  um  uuuUlu  tn  give  details,  but  will  do 
so,  if  desired,  at  SDmu  future  time.  In  the  mean- 
while uuuy  miiy  be  muiioub  tu  try  Iheir  hands,  but 
cannot  get  particulars  uf  aiaeaud  weight  uf  wire, 
best  type  of  niauhinc,  A:c. 

'I'be  litst  iiurHtiuu  I-,  What  current  is  rfijuited. 
aud  what  elFCtni-motivH  foroey  For  a  aiutile-orc 
iiamp  the  imuUfPit  current  that  is  any  practical 
gO'Hl  is  about  ^^  tu  tu  Aniiierea,  and  tbe  eteclru- 
motivit  force  uf  ji  sitijil--  h  ru  may  be  taken  at  about 
36  to  10  Vulta.     Supi'jriiuj:,  iben.  it  ia  required  ' 


>hlde  macbiue  o: 


ol  lU  Aaiiietea  aod  K.U.I'',  xu'hidi 
Tolls,  tbe  "iw  111    Biro  required 

the  DULitDets.  Aliuiit  .Villi,  tu  Uiilb.  will  be  euuu;ih. 
Now  there  is  lh<  E.nu  current  iu  the  aimaturu  as 
iutbe  rent  of  the  circuit,  and  it  mtRhtbucoii- 
aid« red  that  Ihe  aime  »  z-.d  win'woul-i  borrf|iiiiBd; 
but  OS  tliu  aroiatuCH  r<  v<iiics  very  faat  and  ' 


a  giv-k 


little  mere 
ud  half  the 


j:oea  two  ways,  aa  that  IG  will  ba  the  right  wi. 
From  IHlb.  tg  IJllb.  will  be  required,  depandingta 
thx  form  of  ormaturu  iind  arrangement  of  wirss. 

T\'ith  regard  to  the  typo  uf  machine,  tbanan 
the  SiirRiu,  (irammo.  Siemeus,  and  Bruah.  Far  ia 
armatuielthiuh  the  llrst-named  the  eancttiad 
best  ill  every  way.  The  commutator  is  leally  tbe 
only  dilHcully. 

Tbe  tiramme  is  tiresome  to  winil,  and  lequinf 
ire  to  prevent  the  wire  flying  ofi  ;    the  Sinmeni  is 

The  Briub  has  a  much  ampler  eommutafan,  hil 
makes  a  clumsy  machine  in  Huch  a  uoall  na. 
Anyparticuluis  1  can  giro  I  shall  ba  pleaaad  to 
supply  at  any  time  if  required  ;  but  the  real  naM 
in  niuiniic  a  dvnama  is  airt.'  and  ifiruItltioH. 

E.  P. 

[1050Q.)— I  AuEKB  with  "Anglo-Dane"  IW 
"Sigma'a"  loiter  (No.  19i23)  conlaina  very  littl* 
encouragemf-iit  to  would  -  ba  couatmctms  of 
dynamo-machines,  of  whiah  clasi  1  happen  to  bi  • 
member.  F^ir  Ihe  last  two  years  or  more  I  havil 
been  thinking  o[  tiyiug  toooualruct  a  drnanui,  and 
have  been  getting  all  ibe  information  1  cin  so  tbs  . 
subject,  but  bare  been  greatly  puziled  aa  tn  what 
form  to  adopt  of  the  very  muny  now  eztan^ 
haviug  regard  to  aimplicity  and  e1lii:iency.  I,  and 
1  think  it  is  the  esse  with  most,  could  oiaaaia  th« 
mecbanii-al  part  pretty  well,  but  am  rather  foggy 
about  eleclncal  details;  notably,  *ize*  and  leogths 
of  wire.  I  think,  with  "  Aagb'-D-ne,"  thatei' 
perimentiug  is  tbe  best  method  of  getting  at  tba 
required puiut;  vet  wlien  this  deals  with  jcwt. el 
wireoriui>re,  failarrs  rather  aenuusly  Bll«ct  the 
Soancial  deparliueut.  My  idea  was  to  constnid 
one  tu  absuili,  lay  j  or  1  h.p..  and  tbe  Burgin  tjf* 
seem'  to  me  to  hi:  Ibe  best,  as  1  believe  it  gives  Tw/ 
goodreaulis,  and  is  fairly  simple  in  its  arrange- 
ment. I  rememlirr  setlug  oue  lit  the  Caatol 
lectures,  delnirred  l>st  Mjrch  by  rrof.s.or  W.  O. 
Adams,  nud  huve  also  a  diawing  iu  thi?  pnbliahsl 
report  of  the  nbuve  pa|ieia.  1  should  think  aa 
armature  ubuut  6in,  lu  dia.,  having  aix  sott-irea 
cores,  ca^h  liiiu;.'ua.iu.ir«fraaie  of  witea,  would  be 


»iIhNi>. 


B.W.L 


I  do  not  for  a  ni'imeiil  wiab  it  t.i  be  undentool 
that  I  doubt  "Sisinii's"  ■■  electrieal  capacity," 
but  onDiecuiitrary  iJinuld  esteem  it  a  great  favour 
if  he  would  tny  what  he  thinks  III  my  ideas;  and, 
noting  lhi>.  Iu>t  fii^  linos  0'  sefi'tui  paragraph  et 
loiter  lU-'iT'^.  shall  prubalily  puriihaae  his  book 
before  SB tltu;;  to  wort.  Volt, 


[l|l.5n7.1- 


Hprct    lo    Ihe  discni 

L  qnile  agree  with  ' 
^uya  wiih  r-si^ect  tc 
.   and  thiir  fkiU   to 


liviuK  uivu) 


like  VI 


ir  p»p.^r 


kitid  ciuitiibutuT  muld  see  hisw^te 

B\e  us  a  f-w  Inula  ou  dinamoa  and  limps  (tbs 
lirgin,  for  inst.n.e],  with  lesictauci' of  arnalan, 
Bel  i-maguel!.,  niid  luuijis,  I  aoi  aiire  it  would  bs 
coufernug  n  iirHLit  lioou  on  many  amateon,  mnrit 
included.  1  would  much  lik«  tu  Sne  Ihia  branA  of 
scieuco  occupyiug  a  more  praoiiueut  part  intbil 


liolfssl 


acieuliHc  i 
the  onireL 
the  table. 


uOoi 


W.J. 


0  obuault  the  rccnrda  of  tba 
l.'C.  B<->iiiid  that,  however. 
mre  value,  is  Ihe  library  of 
10  m>-B  ul  tbe  d  iff -.rent  •enali. 
ijj  whii-h  ure  t<i  be  found  on 
y  ii  opou  from  tpu  until  fear, 

1  Ihe  visitor  ia  tb'.t  be  should 
ldte».  and  Ihe  object  of  bit 
idrd  fur  the  purpoaa.  The 
'    '  '    ~~~    nipn-ciated  br 


and     pitantees' 
t.  if  anything,  Ih* 


so  much,  indeed,  that  Ih* 

Mllbli-hn'i.'nl"b.™'l'd  be  e 
lunitioi  fur  Ftud)  and  resiandi  ii 
lew    years    a^"    'he    sile  uflii™    ( 

sold  as  wuHte  ;  Imf  it  iiip^orsihu 
gained  in  the  I'^tent  Offi.e  i>  iuade 
the     adV'iit  i>(     a    Uev    librarim 


that  this  st'p  is  b  ith  uiiuwe>a.iry  and  loiuolittcT  I 
think  it  is  abu  acjrcily  lair  to  pnieuteea.  whstb« 
;-,  ....  or  ii.  /".»..  It  is  no  d«u..t  true  that  &« 
liles  can  be  m^-u  at  Ih.-  Hiili,b  Uuwuai.  but,  in  flM 
erst  place,  it  u  v«rv  difficult  tu  get  at  tham  thsn, 
and  m  the  second,  the  firitioh  Muaatun  is  aol 
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altogether  a  free  library.  Lookinfi^  at  the  matter 
rimply  from  the  in ventor^s  point  of  view,  the  labour 
of  a  tearch  as  to  the  ori^in^]ity  of  an  invention  is  not 
a  light  or  easy  task,  and  coiihidnring  t)ie  enormous 
profits  made  by  the  Patpiit  OfHi-e,  it  is  not  too 
much  to  ask  that  every  facility  should  bo  afforded 
by  the  Governmeuf.  It  must  >»e  remembered  that 
in  this  country  a  patent  custs  tlH  in  stamps  alone 
in  the  fir^t,  or  three-year,  sta^e,  and  the  office 
renders  no  assistance  whatever  to  the  patentee.  It  i 
takes  his  money  and  receives  his  specification, 
although  the  same  thing  hns  been  lett  only  a  week 
before.  It  is,  iu  fact,  no  iiart  of  the  dutv  of  the 
officials  to  point  out  that  the  invention  is  old,  or  to 
warn  the  intending  patentee  that  he  is  about  to 
waste  his  money.  If  the  indicen  and  abridgments 
were  made  up  to  date,  1h«ro  W(»nld,  perhaps,  be 
not  much  to  complain  of  iu  thii*  arrangement ;  but 
at  least,  ooDsideruig  the  large  sums  received,  every 
facility  should  be  afforded  for  searching,  and  the 
plea  ox  want  of  room  shduld  not  be  urged  as  a 
reason  for  destroy  ing  files  which  practically  cannot 
he  examined  elsewhere  iu  Loudon. 

It  may  be  aolrnowledged  that  the  present  Patent 
Office  building  is  scarcely  adequate  to  its  purpose, 
bnt  I  have  reason  to  know  that  with  a  compara* 
tively  small  «zpendituj«  of  the  large  accumulated 
Innds  an  ezteniiion  could  be  mode  sujHcieut  to  ac- 
oommodate  the  valuable  files  which  have  been 
recently  turned  out,  and  I  put  the  matter  on  a 
hi|{h  ground  when  I  venture  to  f>ay  that  the  Com- 
mmionera  ought  to  sanction  the  requisite  outlay. 
The  accumuUrcd  ** havings'*  of  the  Patent  Office 
are  ooniiderablymori'thau  a  million,  1  belinve;  and, 
looking  to  the  importHnco  of  a  complete  library,  so 
far  ai  tiie  records  and  history  of  invention  are  cou- 
oamed,  I  think  it  no  more  than  Rimple  justice  that 
the  inventor  and  patt-nt  agent  should  have  every 
facility  afforded  for  making  all  nece^fary  searches. 
Of  the  staff  it  may  be  sai-i  that  they  are  dis- 
tinguished for  their  courteoy,  and  for  the  pains 
they  take  in  helping  seaichers  to  tiud  what  is 
wanted.  The  libruiian  has,  no  doubt,  done  the 
bett  he  could  under  the  circuDiftances,  but  never- 
theleM,  the  library  has  been  denuded  of  some  of  its 
moet  valuitble  treasures,  and  I  hiive  a  hope  that 
thia  appeal,  made  through  your  columus,  will  help 
to  indnoe  the  authorities  to  restore  them,  and  to 
malwmich  armngemenis  for  the  future  as  will 
nravent  any  diuiiautiou  of  the  usefulness  of  the 
Patent  Office  Library.  Saml.  Bay. 

OOAIiQAS,  AND  HOW  TO  USE  IT.— III. 

[19509.]— The  meter  should  be  placed  close  to 
where  the  service*  pipH  enti  is  the  house,  and  in  a 
place  as  little  expoced  to  tr  st  as  poMible,  and 
where  it  will  l)e  easily  acue^Hibl^  to  put  water  iu 
and  let  itout(:f  a  wet  u]et'r;>,  and  to  take  the 
state  ;  but  not  so  aH  to  bo  nn  ddled  with  e  itily  by 
miachievous  tinkers.  Iii  buililm^  a  new  house,  if  a 
cupboard  or  oth»'r  wo(>dwork  id  )irovided  to  con- 
tain the  mttter,  attention  hhxuld  be  paid,  not  only 
to  the  posbibility  of  the  met  r  htttuding  in  it,  but 
to  convenit-uce  m  luakiug  the  iictostary  joints. 
Mjuiv  houses  are  built  now  which  make  one 
wonder  what  »ort  of  a  thin:;  ihn  couveiitioual 
meter  in  tiie  mind  of  the  buiJut^r  nuiy  be. 

Care  must  be  taken  thut  ihf  jiijMfl  in  the  house 
fall  towards  the  meter,  and  that  tu^^y  are  laid  so 
that  there  \n  uo  chance  of  tlitii-  la>li;ig  hollow  in 
places  whtrH  wattr  may  lodi<e.  If  a  pipo  has  to  be 
taken  downhill,  and  iht-n  uji  iit;itin,  a  s=phon-pipe 
to  let  the  water  out  bhouid.  in  all  c.ib(  h,  bo  attached 
at  the  lowest  point.  Thv  i>ipe*<  iuuide  the  building 
may  be  of  wrouKht  imn.  lead,  c-r  coinpositif'U. ' 
The  latter  ibat<rial  is  lightt-r  for  tbo  t-ame  length 
than  lead,  and,  thoiefnie,  r.-iMor  cheaper.  If  a 
governor  is  t<»  be  nKt-d  at  tlie  meter,  tho  pipe 
should  be  of  ample  sizt>.  as  vw*-  hquaro  eighth  of 
an  inch  of  aie.i.  (-houM  be  (;ivtn  to  each  light, 
at  the  least.     Thus,  a 

iin.  pipe  will  bupply 'i  lights. 

a^'      >»  n  I-      )i 

!«»•       »  , -^S       M 

1"».     „  „  ;-)()    „ 

In  some  towu.i  nc»  pi])ps  aro  allu»ved  tobn  putup 
except  by  anauthonsid  ^:istitt>-r.  who  has  to  work 
according  t-i  instructiuiirf  fiiiiii>hi-d  by  the  gas 
msuiager.  Thiti  is  ailopti  d  as  a  mm;  iriure  of  safety 
for  the  gas  cimsunit-r  to  prot^'ct  his  pocket  against 
scamped  work.  Also  thu  met  i -fixer  te&ts  the 
fittings  tor  soundnr  8'4  bef'>rf  fi\iri<r  the  meter.  This 
is  usually  diiuo  by  blowin**  iu(.>)  (it-  ilrawin^  out  of 
the  open  end  <>i  tho  pipi>  witli  the  luouth  aud 
noticing  whether  it  hi>liirt  t}i«>  air  in  the  one  case  or 
keeps  it  out  in  the  other.  uU  tapN  mnl  pipe-ends 
being  of  course  closed.  Miiiiis  urn  r.i  stc;<l  by  putting 
a  few  iuchert  pri>s$ture  on,  and  n(itiirni<;  by  a  gauge 
wbethor  it  hoKU  thu  pies^^nrf  nr  not.  There 
is  nearly  always  a  cuiisiiloralth*  amount  of 
leakage  from  uiaiiis,  esperially  old  ouen;  and 
this  is  one  re4Hou  why  i*-  is  li  iniportauoe 
to  keep  tke  pre-iAuro  in  the  nmiiis  as  low  a« 
possible.  Thn  import  inoe  to  the  cnnsunier  of 
not  havini;  too  hi^U  a  prer^Huru  is  very  great. 
With  a  high  presbuie.  an^'  lenk  in  thi*  pipes  |)ours 
forth  far  more  gas  thou  at  a  low  pressure ;  the 


burners  roar,  and  gas  is  literally  blown  through 
the  flames,  and  makes  a  smell  iu  the  room. 

The  make,  size,  aud  suitability  of  the  burners 
used  has  a  great  deal  to  do  with  the  satisfactory 
lighting  of  any  room  or  house.  Many  of  the 
burners  in  uee  at  the  present  day  are  very  old  ones, 
which  never  were  econoiuical,  and  which  were  put 
on  because  they  were  almost  dirt  cheap  in  first 
cost.  When  it  is  rememl>ered  that  an  ordinary 
burner  of  the  best  class  (Btay*s  special  patent)  only 
costs  3d.,  and  that  three  pennyworth  of  gas  may 
be  wasted  by  a  bad  burner  iu  a  week,  the  utter 
foolishness  of  grudging  an  expense  se  trilling  will 
be  manifest. 

The  old-fashioned  burner  was  merely  a  refrac- 
tory tip  (often  iron)  for  the  pipe,  with  holes  or  a 
slit  in  it  for  the  gas  to  como  out.  The  old  burners 
let  a  deal  of  gas  come  through,  and  burnt  it  with- 
out any  reference  to  whether  the  combustion  went 
to  ])roduce  heat  or  light ;  consequently  the  non- 
luminous  or  blue  part  of  the  name  was  often 
greater  than  the  white  luminous  part. 

I  will  mention  two  experiments  which  show  how 
to  improve  this.  If  we  take  an  old  burner  in  one 
of  the  smaller  sizes,  light  it,  and  gauge  the  illumi- 
nating power  roughly  by  the  eye,  then  put  it  out, 
and  slip  on  over  it  an  iudiaiubber  tube  furnished 
with  a  larger  burner  (the  tube  may  be  about  ^iu.  or 
%n.  long),  and  light  the  gas  at  the  larger  burner ; 
it  is  plain  that  the  came  amount  of  gas  will  be 
burnt  as  before,  because  the  gas  still  has  to  pass 
through  the  smaller  burner,  iiut  on  lighting  it  at 
the  larger  burner  (i .^.,  a  burner  with  a  larger  hole 
or  slit],  it  is  found  that  the  ^ame  amount  of  gas 
^ves  more  light.  Why  ia  this  'f  Because  the  gas 
issues  more  duwlij  through  the  larger  aperture. 
This  is  the  principle  on  which  Dray's  burners  are 
made :  a  piece  of  enamel  perforated  with  a  hole  of 
proper  size  is  placed  in  the  lower  part  of  the 
burner ;  the  boles  in  the  tip  are  made  larger  than 
they  would  have  to  be  if  the  perforated  piece 
were  not  there,  and  so  the  gas,  checked  by  the  first 
hole,  issues  slowly  from  the  holes  in  the  tip,  and 
bums  to  advantage. 

The  blue  part  of  the  fiame  is  made  much  smaller, 
and  assumts  more  of  a  dutiky  brown  colour,  while 
the  illuminating  portion  is  much  larger,  and  very 
brilliant.  It  does  not  spread  out  into  a  broad  fau- 
shape,  owing  to  the  checking  and  pressure ;  a  fan- 
shaped  flame  may  be  veiy  pretty,  but  it  shows  too 
great  pressure,  and  coiicequent  wo&te  of  gas.' 

The  other  ex{>eriment  is  one  which  some  readers 
may  have  seen  mechauicully  performed  ia  a  shop- 
window  in  the  Strand.  Two  not  very  economical 
burners,  when  brought  together  so  that  the  flsimes 
coalesce,  give  a  brighter  li«ht  than  the  two  did 
when  separate,  as  maybe  hhowu  by  making  the 
burners  approach  and  recede,  one  burner  may  bo 
held  in  the  hand  and  supplied  with  gas  by  an 
indiarubber  tube  for  the  purjiOHC'.  But  note  that 
two  of  the  Bray*s  burners  will  nut  give  more, 
but  Usu  light,  when  treated  thus.  There  ore  also 
very  excellent  but  somewhat  expeuhive  argand 
burneis,  and  also  governor  burn t-rs,  each  of  which 
has  a  governor  of  i^s  own,  made  by  Mr.  Sugg  and 
others.  A  very  important  matter  iu  connection 
with  burners  is  the  globe  or  moon.  This  should 
have  large  openings  (4iu.}.  as  uow  made  for 
the  Chriatiaua  and  other  burners.  The  narrow 
opening  at  the  bottom  of  the  old  globes  causes  a 
quick  ruf«h  of  air,  which  prevents  the  quiet  and  full 
combustion  of  the  ga^.  Miiuy  chandeliers  have  a 
very  large  '^oniaiueut'*  jui^t  nnder  the  burner, 
which  appears  to  serve  no  poHstiblu  jmrpovo  but  to 
throw  a  hbadow  direotly  under  the  burner,  where 
in  many  cascRthe  light  in  most  wanted.  This  un- 
fortunately is  a  great  defect  in  the  go\eruor 
burners,  which  arc  othorwit<u  excellent.  There  is 
one  system  of  gaM^li^htiug  which  appears  very 
commendable,  and  that  i- one  in  which  a  large  pipe 
takesaway  the  burnt  ^a.4H8,  thus  ventilating  instead 
of  fouling  the  room.  This  wib,  I  believe,  adver- 
tised and  illustrated  in  the  Jnu,u>il  of  < iaif  Light- 
inn  by  Mr.  Sugg  some  little  tiini'  since. 

Ploni-Almoni. 


aBINDINGh     AND    POLISHING    GLASS 

SPECULA. 

[11)(jOO.] — It  may  perhaps  seem  an  unnecessary 
proceeding  to  remove  the  wooden  holder,  and  re- 
pbice  it  with  the  iron  *'  runner  "  dfiicribed  iu  my 
last  (1947'3).  Experience  teaches  that  the  wooden 
ring  is  apt  to  got  wetted  iu  tho  processes  r.-f 
**  rou{{hiug  out  **  and  **  truing."  This  fact,  added 
to  the  natural  tendency  (;f  anuij  to  warp  and  alter 
iu  8hHi)e,  makes  it  uiili^.  to  use  for  the  smoothing 
process ;  and,  as  in  uinorithing,  wo  wif-h  to  get  a 
very  close  approach  to  auhbsolut'ily-fphi^ricd-l curve. 
Tho  "runner"  prepaicd  with  the  tissue-paper 
strips,  aH  deacribed,  auswers  tho  purponesof  giving 
iin  equalised  support  to  the  mi>rrir,  the  piper  re- 
ducing the  actual  aiihcsiou.  For,  pupposins^  the 
mirror  I'iiu.,  the  back  or  runner,  if  the  who!**  sur- 
face of  pitch  was  in  adhesive  contact,  would  be 
diflicult  to  remove.  In  fact,  tho  probability  would 
be,  the  mirror  would  be  broken  iu  the  attempt. 
There  is,  however,  another  method  (>f  reducing  the 
adhesive    surfaces — viz.,    by   cutting   out  broad 


rings  in  the  pitch  on  the  lathe.  As  the  *'  runner  " 
is  chucked  in  tlio  simplest  way,  and  turning  rin^s 
in  pitch  is  simple,  too,  this  may  be  used.  There  is 
the  disadvantage  of  getting  powdered  with  the 
pitch  turnings,  which  stick  as  close  as  wax  (or 
even  pitch).  This  ia  a  consideration  that  will  com- 
mend itself  to  all  who,  like  myself,  have  ex- 
perienced the  irritation  caused  by  particles  stieking 
to  clothes  or  flesh. 

There  have  been  many  modes  of  polishins 
optical  surfaces  adopted,  some  of  them  rough  and 
read^,  others  requiring  considerable  skill  in  the 
mampulatiou.  These  modes  are  now,  in  most 
shops,  used  for  the  special  class  of  lens  to  which 
they  are  most  adapted.  I  will  enumerate  a  few  of 
the  materials  that  I  have  used  myself  :  Mixtures 
of  white  wax  aud  putty -powder ;  ditto  with  rou^e ; 
beeswax  with  Burgundy  pitch  aud  rouge ;  ditto 
ditto,  with  crocus ;  doths,  silk,  alpaca,  with 
rouge;  oxide  of  iron  (precipitated),  aud  putty- 
powder — these  materials  all  successful  with  various 
classes  of  work ;  and  last,  paper.  Thi-re  are  two 
sorts  of  this  material  that  are  useful  for  polishing 
purposes.  The  first,  and  that  which  I  reoommendl 
IS  the  sort  of  paper  usually  used  for  the  albumenisaa 
paper  for  photographic  printing.  This  paper  is 
unglazed,  white,  hard,  and  contains  very  little 
grit. 

The  other  sort  is  a  soft,  unglazed  paper,  the 
filtering-paper  of  the  chemist.  1  have  successfully 
used  extremely  thin  blotting-paper.  I  will  sup- 
pose that  our  operator  chooses  the  first,  havinff 
provided  a  wine-glass  or  other  hollow  cone  of 
glass  or  glazed  ware,  having  a  rounded  and  smooth 
edge,  also  a  small  quantity  of  starch  mide  into  a 
stiff  jelly  with  boiling  water,  and  allowed  to  get 
cold.  The  tool  used  in  grinding  the  surface  is 
wiped  perfectly  clean,  left  wet ;  a  little  starch  is 
spread  over  the  t-.ol.  The  papers,  cut  iuto  strips  of 
liu.  wide,  are  laid  across  the  tool  with  ^lu.  between 
them.  The  glass  cone  is  now  gently  drawn  from 
end  to  end  of  eadi  stxip,  forcing  the  starch  out^ 
and  causing  the  paper  to  adhere  close  to  the  tool. 
When  all  the  strips  are  laid  evenly,  the  sponge, 
very  cleanly  rinsed  and  slightly  wet,  must  be  used 
to  wipe  off  all  the  starch  that  has  oozed  from  under 
the  strips  ;  the  surface  of  the  strips,  too,  must  be 
lightly  wiped  over  with  the  sponge.  Now  it  is  re- 
quired to  dry  the  pelisber :  this  must  be  done  by 
holding  a  Bunsen  gas-tube  or  spirit-lamp  undo: 
the  tool.  When  perfectly  dry,  a  careful  search 
must  be  made  over  the  surfaces  of  tho  stri])S,  and 
every  black  speck  or  bleiuiBh  picked  out  with  a 
penknife.  A  little  of  tho  material,  known  as 
*'tripoli  deVeuise."  is  rubbed  on  each  strip  and 
rubied  down  with  the  bruiser,  tho  bruiser  first 
chemically  cleansed  with  the  solution  of  spirits  of 
salts  or  sulphuric  acid  before  mentioned.  This 
will  show  the  position  of  grit,  if  any  remains  in 
the  paper:  this  must  be  picked  out.  When  the 
bruiser  pa&.ses  over  evt-ry  strip  without  scratching 
or  catching,  tho  poli{>lier  is  fit  for  tho  mirror. 
Now,  with  a  brush  (a  nail  or  tooth -brush  wiU 
do)  brush  off  all  the  tiipoli  that  tho  bruiser 
has  liberated,  aud  have  the  mirr>ir  p'jifectly 
clean  and  dry,  the  tool  slightly  warm ; 
then  with  straight  strokes,  and  rofculaily  rotating 
the  mirror,  work  it  over  tho  p(disher  pei  f  cctly  dry  : 
blow  off,  from  time  to  time,  the  trii>oli  that  wul 
gather  round  the  edge  of  tho  mirror.  This  can  bo 
(lone  by  hand  or  ^'Kokho"  machine,  or  any  modi- 
fication of  IIvjssc  machine  that  gives  straight 
strokes  or  very  narrow  ellij)se8. 

After  poliehing  half  au  hoi.r.  look  at  the  sur- 
face, and  if  the  polisher  "  takes  "  the  middle, 
shorten  the  stroke,  or  via-  rrrxii.  It  hiS  happened 
that  a  splendid  surface  hoe  b*.( ii  obtained  by  this 
method  without  further  manipulation  ;  but  this 
must  not  be  looked  for.  If  tho  polihher  gots  w^cll, 
a  Gin.  specu'um  should  polibh  nicely  iu  trom  four 
to  five  hours.  This,  however,  does  not  always 
follow.  Even  profucsionals  caunot  givu  tho  time 
to  an  hour  or  so.  1  will,  iu  my  next,  describe 
more  fully  tho  pitch- polishers.  «.V:c.,  required  for 
figuring  ;  aud  I  thinlc  thi-n  that  thu  machine- 
working  and  testirg  ])r.iiuistd  us  by  H.  A.  Wassoll 
will  have  placed  in  the  hands  of  the  amateur  all 
the  iuforiuutii.>u  ho  will  need  concerning  the  specu- 
lum. I  will  then,  with  the  Editor*s  pt-rmisaion, 
describe  how  to  make  flat  and  eye-pieces — Huy- 
gheniau,  achromatiscd,  positive.  «^:c. 

Prismatlque. 


ELEMENTABY    UATHEXATICAI. 
OPTICS.— XII. 

[lOnOl.]— It  was  shown  in  the  Ia««t  section,  that 
whou  two  lenses  are  frte  from  sph'^rical  errcir,  we 
must  have  Ai  .  //^  ./"•  =  Aj  .  Y'  F ' :  in  which  A| 
and  As,  n>preaent  th j  tabular  CKlHrients  of  aber- 
ration. Or  wp  may  put  it  in  th»»  following  form : — 
At  =  A<  .  y  ;/*  /•  F^.  But  hince  the  dia- 
meters of  the  lenses  are  equ^il,  //  —  Y,  which  makes 
the  second  factor  unity;  and  if/  he  the  focus  of 
the  crown,  and  F  that  of  the  flint  the  quotient  of 
the  former  divided  by  the  latter  is  equal  to  the 
dispemive  ratio,  or  =  o.  Hence  the  tivvxd.  ^^s&Rt. 
equals  **^  ondthA  ^•c^aaJctfxii.xsftNJKW^Nft  Kx-=-  K».  -^"^ ■ 
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Therefore,  to  find  two  pitra  of  carves  'which 
shall  be  free  from  aberration  : — 

a.  Take  out  the  tabular  ooisflicieDt  of  the  first 
lens  for  parallel  rays,  and  of  the  second  lens  for 
▼er^ent  rays,  corresponding  to  the  given  refractive 
indices. 

b.  Find  the  valne  of  a,  which  is  a  f  auction  of  the 
conjugate  foci,  and  substitute  it  in  the  equation  to 
the  second  lens;  we  thus  obtain  two  numerical 
equations. 

e.  AssuDie  a  Talue  for  r  in  one  of  the  equations, 
then,  the  value  of  i  being  known,  there  remains  a 
quadratio  equation,  from  which  the  ratio  of  the 
other  pair  of  curves  mty  be  determined. 

We  can  also  introduce  the  condition,  that  the 
two  interior  curves  shall  be  eoual,  in  which  esse, 
instead  of  aasoming  a  value  for  x,  we  express  it 
in  terms  of  the  ratio  of  the  second  pair  of  curves. 
An  example  of  this  kind  is  given  below. 

Coddington  gives  the  following  questions, 
illustrating  the  use  of  his  rules.  The  first  does 
not  relate  to  an  achromatic  combioation,  but  it 
serves  as  an  eaqr  introduction  to  his  method  of 
computing  abenatioQ. 

Ex.  1.  Two  convexo-plane  lenses,  each  of  4in. 
foeut,  are  plaoed  in  contact  (that  is  the  curved 
side  of  the  seoond  touches  the  plane  side  of  the 
first) :  compare  the  aberration  for  parallel  rays 
with  that  of  the  equi-convex,  formed  b>[  placing 
their  ^lane  ■uxfacea  in  contact,  the  index  of 
refractton  being  1*6. 

Here  our  equations  are  :— 


■r  + 


10  I  //» 
7"*  i  0=' 


•  • . .  (a) 


For  parallel  rays  |  £<  -  i- 
For  vergent  rays 

We  omit  the  numerical  factor  at  the  head  of  the 
equation,  because  the  leLses  are  all  of  the  same 
medium. 

For  the  equi-convex,  whose  focus  will  be  2  and 
X  =a  Of  the  equation  gives  10/  56  y*,  consequently 
the  aberration  is  founa  by  multiplying  this  by  the 
square  of  the  focus ;  the  result  is  6/7  y> 

For  the  first  convexo-plsne  lens,  x  =  \  and  the 
focus  4  ;  we  have  1  /64  ff\  or  the  aberration  is  4  x 
1  /64  ^  s  y*/ 16.  (The  multiplier  4  is  the  square 
of  2,  the  compound  focus). 

For  the  second  convexo-plane  lens,  the  first  con- 
jugate focal  length  d,  is  eqoalto  the  focus  of  the 
first  lens  taken  negatively,  or  =  —  4. 

Hence  1/rf  =  (1  +  a)/2p,  becomes  -  i  = 
(I  f  a)  /8,  or  rt  +  1  =  -  2,  .-.  rr  =  -  3.  Substi- 
tuting  this  in  equ.  (3)  and  .r,  uh  before,  being  unity, 
we  get  13/7  +  y*'Ol,  or  multiplying  by  4, 
13/112  y«. 

Therefore  the  whole  aberration  of  the  two  lenses 
is  (v«/l6  +  13/112 i^)  «  5/28 y*. 

But  that  of  the  equi-convex  is  5/7  f/^  which  is 
four  times  that  of  the  combined  lenses. 

Ex.  2.  A  plate- glass  convex  lens,  whose  focal 
length  is  3,  and  refractive  index  1*5,  is  united  with 
a  concave  of  fiint  glass,  whose  index  is  1-6  and 
focus  sa  5.  Find  the  radii  of  curvature  which  shall 
make  the  compound  lens  free  from  aberration  for 
parallel  rays.    Here  our  equations  are : — 

For  the  first  lens— 

M66(x«  -  1-428  J  H- 1-428) =  A, 

For  the  second  lens— 

•78  {j*  +  1-733  a.r  +  -GStf*  +  M36)  ..  -  A,. 

And  <5  =  (3  -f-  5)  =  -G,  .-.  S^  =  -216. 

In  this  case  ^  b  —  3,  so  that  the  equation  for  a 
is-  J  =  -  1  +  a/10.-,  tf  =  ^  7/3. 

Hence  we  have  A,  =  {r*  -  VilS^-  +  1-428)  1-16G. 
A,  J*  =^  [1*  +  4  Oi  X  -f  4  84)     -1685. 

So  that  the  equation  Ai  =  A,  if\  becomes  6  33 
(^  -  1-428  X  +  1-428)  =  (x«  -r  4  04  x  +  4-84). 

First—we  will  assume  that  the  plate-lens  is  equi- 
convex;  then  ;r  =  0,  and  the  first  side  of  the  equ. 
becomes  633  x  1*428  «  9-039. 

Therefore  our  final  quadratic  is  ;r*  +  401r  a 
0-039  —  4-84  ^-  4-199,  from  which  x  =  0-85.  For 
the  first  lens  each  of  the  radii  =  20  «  6- ;  for  the 
second  Ions,  the  interior  radius  r  =  20  (/i  —  1)/ 
l  +  ^  =  0/1-85  =  3  24  outer  radius j»  =  G  /•15  =  40. 

Secondly,  let  the  convex  be  a  crossed  lens,  tho 
value  of  X  being  5  /  7.  The  first  side  of  the  equ. 
gives  5-81  t^  X*  -f-  40lr  +  4-84,  or  j«  +  4-04:r  = 
0'07»  from  which  x  --  -22.  For  the  first  lens,  the 
carves  are :  1st  sidn  3  x  7  / 12  =  1*75 ;  2Dd  side  1-75  x 
0  f-  10-5.  For  the  2nd  lens,  the  curves  are  1st 
side  6  / 1  -22  -  -  i  -92 ;  2ad  side  6  /  -78  =  7*7. 

Thirdly,  lot  the  flint  lens  bo  plano-concave,  in 
which  case  x  on  tho  second  side  of  the  eqn.  =  1. 
This  gives  j*  —  1-42S  r  4  1-42S  ^  9  88  ^  6*33, 
from  which  x  ta  *0H7.  Hence  the  curves  of  the  1st 
lenii  are  3  / 1  mi  «  2-70  and  3  /  -913  ^  3  2S.  For  tho 
NOOitd  hnis,  the  intvrior  curve  is  G  /  2  e=  3. 

Fourthly,  to  introduce  the  condition  of  coinci- 

MMiMoftha  two  interior  curves:  let  r^  and  Hi  be 

*  the  convex ;  r^  and  A|  those  of  the 

'***  sake  of  dtnUnctneMi,  lot  x  be  the 

'  in  the  first  part  of  the  equation, 

$eoDd.     \Vv  muBt  Urtt  express  y 


in  terms  of  x.  Since  the  interior  radii  are  equal 
«i  =  »*« :  hut  1  /  j»i  =  1  —  J-  /  3  and  1  /  r»  =  1  4- 
y  /  6  .  5  /  6.  Equating  these  values  we  find  that 
1/  =  (1  -  2x).  Substituting  this  for  i/  in  the 
second  side  of  the  equation,  it  gives ;  — 

4^  -  1208^'  +  9  88. 
And    multiplying    tho 

first  side  by  the  co- 

efiioient6-33      6-33ur9 -9-04i: +  901. 

Subtracting  the  top  line 

from  the  lower   2'66x*  +  3  U*j:  -  0-84  =  0,  or 

xt  -{■  I'Zx  ts  -36. 

This  gives  x  =  028.  Therefore  y  =  (1  -  -056) 
=  -944. 

Hence  the  curves  of  the  convex-lens  are — 

r,  =    —?—  =  ,4t-  =  2-91 
i  +  X       11528 

,,  =    ,-?—  -   _?-  =  809 
1  —  a:  -972 

The  curves  of  the  second,  or  concave,  are — 

r,  =  -  6—  =  ^A.   =      3.09 
1  +  1/        1  9t* 

s,  =   .    ^       =  _^_  =  107- 
*         1    -  y  -056 

For  practical  purposes,  the  fiint-lens  may  be 
plano-concave. 

We  may  express  y  in  general  terms  of  j?  by  the 
following  method :— 

*i     2(jii-l)/i'   r,       2(/xi   -i)/t" 
1  -X  ^  (fi  -1)   5 

1  +  y     0*1  - 1)' 

The  following  remarks  will  show  what  kind  of 
lena  is  denoted  by  the  value  and  sign  of  x  (or  y). 

Plano-convex j;  ss  —  1. 

Equi-oonvex    x  =       0. 

Convexo-plane   x  ts  +  X, 

Hence,  if  x  has  a  value  greater  than  —  1,  the 
lens  is  a  comoavo-convex ;  for  values  between  —  1 
and  0,  it  is  a  double  convex  with  longer  nidius  in 
Aront.  If  a;  be  g^reater  than  +  1,  the  lens  is  a 
meniscus ;  and  for  values  between  +  1  and  0,  it  is 
a  double  convex  with  shorter  radius  in  front. 

For  the  second  lens :  — 

Plano-concave x  (or  y)  =  —  1. 

Eqoi-concave x  =       0. 

Concavo-plane x  =  +  1. 

If  j;  is  greater  than  —  1,  the  lens  is  convexo-con- 
cave ;  for  values  between  -  1  and  0,  it  is  a  double 
oonoave  with  longer  radius  in  front.  When  x  is 
greater  than  +  1,  the  lens  is  concavo-convex ;  and 
for  values  between  +  1  and  0,  it  is  doable  concave 
with  shorter  radius  in  front. 

This  letter  is  the  concluding  one  of  mv  series  on 
Elementary  Mathematical  Optics.  In  endeavouring 
to  fulfil  my  promise  made  to  **Nova  Scotian,"! 
have  touched  upon  subjects  not  immediately 
connected  with  aberration;  because  it  seemed 
very  evident  that  many  would  wish  to  know 
the  rules  for  finding  simple  foci,  without 
going  further  into  more  difiicult  matters.  I 
have  not  found  it  an  easy  task  to  compress 
lufficient  explanations  into  the  limits  of  a  letter 
suited  to  these  correspondence  pages ;  but  I  trust 
those  who  read  these  articles  will  not  have  much 
difficulty  in  filling  in  such  intermediate  steps  as 
may  be  necessary.  I  need  not  sa}r  tiiat  a  fair 
knowledge  of  algebraical  processes  is  essential  to 
the  study  of  mattiisrs  treated  of  in  these  articles. 

The  mathematical  principles  involved  in  object- 
glass  construction  have  received  a  fair  share  of 
space  in  these  columns ;  both  Barlow's  and  Cod- 
diogton's  rules  have  now  been  given,  which  should 
be  sufficient  to  supply  the  wants  of  all  in<}uirers. 
The  practical  part,  nowever,  is  far  from  l>eing  ex- 
hausted; but  it  is  not  very  likely  that  any  hints  will 
be  given  by  professional  workmen.  The  letters  of 
skilful  amateurs,  such  as  Mr.  Godfrey,  **Nova 
Sootian,"  and  others,  who  can  follow  up  theory  by 
practice,  contain  information  invaluable  to  those 
whose  inclinations  lie 'in  the  same  direction.  It  is 
with  the  hope  of  encouraging  others  to  imitate 
their  example,  that  I  have  imposed  upon  myself 
the  task— and  no  light  one  either — uf  giving  some 
account  of  the  rules  of  Barlow  and  Coddington. 
Having  discharged  it,  to  the  best  of  my  humble 
ability,  I  hope  to  see  practical  matters,  both  in 
**  brasi*  and  glass,*'  occupy  a  place  in  the  columns 
of  the  EwoLiss  Mbchanio. 

Orderio  Vital. 


ON  THE  USE  OF  THE  SLIDB-KULB  IN 
BliEOTBICAL  CALCULATIONS  ANl> 
MEASURE  MBNTS. 

[19602.] — Until  recently  it  was  almost  impossible 
to  procure  a  slide-rule  sufficiently  well  maae  to  be 
of  any  real  use  in  scientific  calculations,  and, 
therefore,  it  was  generally  discarded  as  an  instru- 
ment only  fit  for  very  rough  computations,  such 
as  builders  and  oirpenters  require  to  make ;  but  as 


now  our  best  instrument  makers  can  produoe  mlei 
on  whidi  the  fourth  term  of  any  proportion  esn 
easily  be  obtained  to  within  an  k  per  cent,  of  the 
actual  truth,  even  in  the  most  crowded  part~ 
namely,  between  the  8  and  9,  it  seems  a  great  pity 
that  this  valuable  time  and  trouble  saved  should 
not  be  more  generally  used  and  known. 

It  is  with  the  object  of  bringing  it  to  the  notios 
of  those  readers  wno  have  not  yet  given  it  a  isir 
trial  that  I  write  this  letter,  in  which  I  shall 
attempt  to  show  how  useful  the  slide-rule  may  be 
in  electncal  calculations. 

There  are  a  great  number  of  measttreflasnts  it 
the  practical  applications  of  eleotriolty  in  whiek 
the  errors  of  observation  always  exoeed  i  per  osnt. ; 
to  give  two  instances,  the  reading  of  the  defleckloiis 
on  galvanometer  scales,  nearly  all  the  measure- 
ments connected  with  the  electric  light,  besides  a 
great  many  others ;  also,  there  are  a  great  number 
of  cases  in  which  greater  accuracy  than  can  be  got 
with  a  good  slide-rule  is  not  required ;  fur  instancy 
the  intunal  resistance  of  batteries,  the  multiplyiag 

S>wer  of  shunts,  the  strains  on  suspended  wires, 
0. ;  therefore,  ia  all  these  cases  it  u  simply  use- 
less, besides  increasing  the  chances  of  error,  to 
work  out  the  results,  which  are  based  on  such 
observations,  to  five  or  six  places  of  figures. 

An  ordinaiy  well-made  single  slide-rule  will  solve 
all  the  foUovnng  problems ;  but  as  there  are  occa- 
sionally ones  in  whidi  two  slides  witli  three  radii 
are  required,  it  is  really  better  to  commence  with 
the  best  procurable,  as  one  gets  used  to  the  reading 
on  a  particular  rule. 

A  small  T-square  made  by  scratehins  a  fine 
straight  line  on  a  piece  of  transparent  nom,  to 
whi(m  is  fastened  a  small  bar  of  wood  at  ri^t 
angles  to  the  line,  is  a  very  usefol  adjunct  to  the 
slide-rule,  enabling  the  reading  to  bereadmoie 
easilijr,  and  calculations  to  be  made  in  which  seven! 
multiplications  and  divisions  are  performtd,  with- 
out haviuff  to  write  down  anything  but  the  answer. 

The  real  stumbling  block  with  the  slide-nileisits 
numeration — ^namely,  to  know  how  many  fligiiics 
the  answer  consists  of.  I  found  the  roles  given  is 
Heather's  "  Drawing  and  Measuring  Instruments" 
very  clear  and  easy  to  understand ;  if  the  nomeia- 
tiou  be  once  thoroughly  mastered,  I  feel  certsin 
that  the  slide-rule  will  always  be  used  where  it  if 
possible  to  do  so,  it  being  really  an  almost  oniverMl 
table,  in  which  are  given  an  infinite  number  of 
values  for  an  infinite  number  of  conditions. 

To  abbreviate  as  much  as  possible,  let  the  letten 
on  the  left  indicate  which  lines  are  to  be  used,  a 
letteir  inverted  signifying  that  the  slide  is  to  be 
inverted  and  two  quuitities  separated  by  a  line  i) 
mean  that  one  of  them  is  to  be  set  to  the  other. 
Thus  the  following  will  denote : — 

^       2_    J^ 

0       4-6 

that if2onAbe8etto4on  the  inverted  line C, 9 
on  A  will  be  against  1-6  on  C. 
.  I  shall  commence  with  the  problems  in  connec- 
tion with  the  electric  light. 

(I.)  To  find  the  candle-power  of  arc,  having 
obtamed  a  balance  in  the  photometer.    Then — 
g  inv.  1 

D  arc*8  distance  from  screen 

candle-  power  of  arc 

caudle's  distance. 
Ex. — Let  the  arc's  distance  be  300in.,  and  the 
candle's  to  vary  from  7*6,  8,  8*76,  then— 

ginv.        1       |.600      1,405    1,175  candles 

"D~" 


;5U0 


7-6 


8-76iu. 


(2 )  To  find  the  horse-power  developed  in  ths 
arc — 
A       difference  of  potentials  of  2  carbons  inTdti 

Q  inv.  strength  of  current  in  Amperes 

horsepower 

"'7467 

24  VuiM  *645  horse-power 


Ex.-^- 


3  inv.         2U  Amperes 


746 


!■ 


'3.)  To  find  the  candles  per  horse-power— 

1  candles  per  h.  -power 

Q  mv.    candle-power  of  arc       h.-power  in  arc 
y    A  1  666  candles  perh.-powsr 

(4.)  If  the  constant  of   the  galvanometer  ftv 
Amperes  be  given— 
A  I  deflection  on  galvanometer 

~B         constant  current  in  Amperes. 

A      1        17*      27*  33-6«> 

67 


Ex.—    -S 
B 


2*48    422 
constant 


63  1  Amperes. 


(6.)  Similarly,  when  the  multiplying-powwrof  t 
shunt  is  given,  it  is  easy  to  read  off  at  onoe  whtt 
the  true  deflections  are. 


(6.)  If  the  multiplying  power  u  is  not  o 
but  the  shunt's  and  galvauometer's  resii 
given— Then, 
A         shunt's  res. ang.  dsflestioft 

B    galvanometer's  +  shunt's  res.    tnuTdedisedaa 


SS&UBE  MBOHANIO  AMD  WOBLD  or  SOCBNCn ;  Ko.  <76. 


and  wmiut  I  on  A  ynU  he  the  mult'pljing  power, 
(7^  To  Bad  the  Jdnt  nnituice  ol  two  wim, 


B  a  Ibe  joint  ret. 

Ex.— 17  ud  28. 

A    ^  17-t-2S  =  46      28 

fl  17  1U-6U  theii  Joint  ret. 

(S.)  To  find  nomhu'  of  divuioDi  =  $  on  galTUO- 

mMai  M*!*,  which  correapond  to  I  micro  Ampun^ 

hkTing  oblatnad  a  deflBcdon  » D,  with  a  known 

<I«otniaiDtiTe  fone  £,  through  a  Imown  ranit- 


Then, 


RMlltl 


pradaOH  n  cnbio  inchai  oThrdrogm  an  hoar- 
A    ^    nnmbar  of  Inehet  of  hyilwKeo  per  hour 
%      1         ~' Itn&BthoI  oorieutiuAmplina 
(ID-)  To  detamine  wdgU  of  uij  mbitutce  dg< 


H         Blectrio  aquivalBU 


WMgbt  is  gnuns  decompoMd  pot  bom 
na  ■lids'inle  i<  Tery  haodf  and  oMfnl  fat  ckl- 
oolktinE  the  reilituias  of  poia  coppar  wirei,  of 
HI.    The  foUoning  axe  •oms  of  tha 


(11.)  To  calcnUte  the  number  of  feet  to  the  Oha 
tor  poire  ooppar  wlra  whin  the  weight  per  foot  ia 
itTMi  la  grtint. 

A    95     Feet  per  Ohm 
U     M}    Onuu  |ier  luot' 

(13.>  Diameter  In  mllabaiDggiTen  to  find  W'><>l>< 
a  giUH  per  foot. 

_C    ^    Weight  in  itralna  par  foot 


the  air  imte»d  of  on  the  ■urtaoe  of  ths  wa 
laud.    Thetheor?  of  the  air-ihip  and  Bjinshu 
alreadf  b«en  elahoratad  toa  greait  extent,  eepediUy 


(13.>  Diameter  In  mllabtiDggiTeit  to  find  rtiirt- 
laoe  p«t  tbooMad  feet. 

ginv.    m    Bealetanee  par  thoniand  feet 
D        6  Diameter  in  null 

(U.}  Two  of  the  three  folio  wio  g  data  being  giTon , 
to  And  tlMlbiid;  length  in  feet,  diameter  iumili 

A    Length  of  wire 


(16.)  If  Wright  be  given  inetead  of  diameter. 
Then  ^    Total  weight  in  graicg 

C    Total  retiatasox 
ii     leugiii  of  wuB  ' 
(16.)  To  ditermina  the  eondnetiritr  per  cent, 
baviiig  obtained  the  meamred  and  caloutatad  re- 

A    Meamred  Hwi.  100 

~E     CalBolatad  B.     Condactmty' 

(17.)  To  determine  the  tma  resuUnco  of  a  lini 

when  djtiannt  reanlti  are  obtained  by  flnt  mea- 

nudng  with  a  tioo    oorrant   and   theii  a  coppei 


^    Rerfatanee  by  oth 


There  are  a  great  many  mora  problnns  which 
can  be  eiHly  lolved  at  aight  bythe  oae  of  the  alidt- 
mle,  inch  ai  Gnding  the  nwiatauce  of  a  wire  at  one 
temparatare  when  its  reaiatauce  at  another  ia 
known  ;  the  atraio  on  etiipended  wirea  when  the 
length  of  span  and  aag  la  giv«n,  &c. :  but,  ee  I 
hare  already  oocupted  so  much  apace,  I  mn>t  re- 
avrra  them  tor  a  future  letter. 

If  I  baTe  not  made  myaelf  aufficiently  clear  in 
the  above,!  ihall  ha  very  glad  to  eipluu  anydiffl- 

S.  Hompitead.  Arthur  WltrM. 

ABBIAX.  NATiaATION. 


Ton  the  following  extract  from  one  of  onr  technical 
jomnala.  ^e  temaike,  I  may  add,  were  called 
forth  bv  the  tnggeatioD,  made  seriouily,  that  the 
offer  ol  one  million  dollars  by  the  OoTemment 
wovid  b«  •offident  to  bring  oat  a  solnlioa  of  the 
problem  from  anonest  the  American  iqTenton.  It 
u  an  Indication  of  the  tact  already  ncogula^  and 
iMMinInK  mote  apparent  eveiy  day,  that  the  minds 
tl  Uwoghtfol  man  are  du«cted  to  tbe  problem  of 
'     ■  '"    lythrough 


the  electric  cnrrent  in  the  telegraph  and  telapbl 
when  the  roilroadi  and  itnniii  rraiela  are  tan  b 

C'led  to  what  at  preeent  is  believed  to  be  thair 
t  of  speed,  the  uvaatigatOT  naturally  looks  to 
•omemedJom  of  transfer  where  the  obatniDtian  ihall 
be  a  minimum,  and  his  thonghts  tj  to  the  olouds. 
It  is  needlem  to  dwell  upon  the  advantage!  wUoh 
aeiial  Da*lntion  wonld  offer  conld  it  Im  oartiad 
ont  snoeeedfollj.  Can  it  be  earried  out  success- 
tolly)'  The  faot  that  the  bird  diet  indepradant  of 
the  motion  of  the  air ;  is  buoyed  up  and  impelled 
solely  by  its  own  displacement  and  its  own  energy 
of  impulse,  is  the  endent  reply  that  it  is  theo- 
tetioally  posaible.  Invaatigaton  of  the  qnaatjoi 
of  the  practicability  of  flying-maehineahaveUiere. 
fore  attempted  to  analyae  tbe  sdentifio  principles 
of  the  fligbt  of  the  bird,  and  while  they  have  f  driy 
inoceedad  in  aoch  analysee,  the  losleal  oendosion 
has  bean  that  at  the  present  tone,  wfth  the  materials 
of  oonstmction  at  hiiid,  it  la  Impraeiloal  to  approxi- 
mate the  bird's  flight.  This  ImprulicablUtjls  due 
to  the  faet  that  wa  cannot  with  any  known  form 
of  prime  mow  obtain  the  req^te  pioport^ 
of  power  to  weight  and  volume  oonvejedl  aatnre* 
seated  in  the  Bhydcal  stmoture  and  motion  of  the 
bird.  Hen  of  praotiaal  knowledge  and  loienliSc 
attainminl*  who  an  giving  this  question  proper 
atlentian  an  now  working  in  the  direction  of 
redudng  tbe  weight  of  the  prime  mover  par  horae- 

eiwar  and  the  dtMS-section  of  the  vessel  it  ia 
tended  to  propel  01  maah  as  posnble.  Thtsisthe 
right  oonne  te  pursue,  though  we  are  affll  some- 
what aoeptleal  M  praotical  sueoeaa  with  the  materials 
of  oonstruBtion  and  motivs  power  at  present  in  — 

While  we  admU  the  probabilit;  of  saooeie,  ao. 

•Doeess  seam*  detend  to  some  later  day.  Not  do 
we  incUne  to  the  opinion  that  the  air-ship  of  the 
tntnn  will  be  osm  that  ia  a  oloea  imitation  of  the 
Utd's  Bight,  but  are  led  to  belie* e  rather  that  it 
will  approaoh  the  priucs^e  of  the  v  "  " 
transit      through      water.       la      snch      a 

srform    two 

B  appliance  ti 

—  - The  ship  m 

partially  flUed  with  aoma  fluid  of  suStuiant  ..,_. 
neas  to  float  in  the  air  and  ttijl  cairy  additional 
weiaht  The  balloon  Is  an  illustntion  of  this  part 
of  &e  problem.  In  addition  to  this,  then  must  be 
ths  paddle,  screw,  or  sir  " 
agamat  tbe  attnoephen  .  , 
we  are  prepated  to  see  the  real  dUBenlUea  of  the 
problem.  For,  in  order  that  the  Teasel  maj  float 
and  eorry  pauengars  and  frright,  it  must  be  of 
prodigioQsaiie,  relatiTB  to  the  weight  wbioh"  — - 
carry.  Therefore,  a  small  weight  of  mael 
oan  only  be  used  as  motive  power,  while  a  grea't 
power  becomes  neoaisary.  In  a  vessel  puuing 
throngh  the  water  the  propeller  or  paddle  impinges 
upon  a  practically  iaeompressiblc,  inalaatic,  denaa 
medium,  end  this  eauaea  the  motion  of  tbe  vessel. 
But  tbe  air  npon  which  the  propalling  dorice  of  tbe 
air-ahip  muat  impiOge  ia  easily  eompreued,  elastlo 
and  not  dense,  oonseqaeiitlya  very  rapid  motionand 
great  surface  of  the  propeller  will  beoomeneoeasaiT. 
If  the  air-gblp  Is  ever  to  be  a  praotie^  aooctH,  the 
speed  most  be  *ery  great,  and  the  greater  the 
apred  the  greater  beoomea  the  resistanceof  the  air. 
"  Flying -machine  men''  rarely  ipeak  of  obtaining 
less  than  160  milae  an  hour:  do  they  ever  nflecC 
when  they  make  this  atatement  that  tbey  moat 
overcome  a  resistance  of  th"  air  of  over  1001b.  per 
square  foot  to  aecomptiab  thig  speed  ?  The  theory 
of  the  air-ship  is  one  of  the  moat  intareating  pni- 
blema  of  the  day,  and  thoae  who  have  given  it 
most  attention  boat  see  tbe  obitadee  to  its  practical 
■uccesB  at  the  pressnt  time,  though  they  may  not 
be  intunnoantable.  But  some  day  the  problem  of 
the  flylng-maebine  will  hsve  to  be  mat  as  a  eom- 
meroial  necessity,  and  it  ehonld  never  be  regarded 


O.  T.  Flaber. 

THE  OONDBNSIHO  07  aSAPa-JinOB 
IN  THB  VACUVH  PAS. 

[19604.]— A  irsw  application  of  the  well-known 

mdeodng  proosss  in  the  vacuum-pan  to  gtapa- 
juice  before  the  setting  in  of  fermentation  is  of 
oonsidenble  importance,  both  to  tbe  eonsnmere  of 
-'  '  '  •'     .     vine.growing  countries 

.  ..     -,    n.    Tbe   oondeosatlon  of 

fresh  grape- juice,  by  an  operation  eimilar  to  that 
ewdcvedfbr  the  condensed  Swiss  milk,  promisee  a 
■ride  deld  of  oaef  olnee*.  It  brings  (witboot  any 
injnrjtotlie  wins-making  qualities  of  the  juice) 
its  bnlk  down  to  the  fifth  of  it*  original  quantity, 
and  Ifavee  it  flt  tor  transportation  under  any  dr- 

nutaneet,  and  pneervation  for  any  tine. 

Experiments  on  a  lirge  scale   hare  eSectuU-j 


proved  that  the  condensing  prooass  u 
oiaat  exhaaation  of  ait  in  the  vaouni 


a  nnderasuin- 

le  Toounm-pan  in  no 

e  grape-jaioe,  and  that  attar  it 


generation  through  tbe  addition  of  water  after 
nrmentation,  exaotly  the  aame  wine  Is  obtained 
as  from  thanneondensedgrape-juioe. 

^le  attempt  to  oondenee  wine,  even  with  very 
odmpUeated  end  ooetly  apparstui.  never  led  to  any 
aatiafaotoTT  lesulta,  and  a  previous  atody  of  it* 
componants  might  uwe  ipond  many  traitleis  ex- 
periment*. But  U  ia  entlnlj  diSerant  with  gnpe- 
juiee,  for  ai  long  as  fermentation  has  not  est  in, 
it  eentalni  no  elamenl*  whkh  oon  Tolatilia*  with 
water  ^  evuoralion  in  tlw  vaeuum-pan. 

'^- dmeota   iriiioh   wen    uMde  by  Dr. 

with  the  most  perfect  vacuum  and 
Ik-aondaadng  mono- 


ihlnerr  of  an  Italian  ndlk- 
ory,  extended  over  SO  difen 


the  grapa-jutco  before,  as  wdl  as  after, -^- 

tion,  and  later,  of  the  wine  prepared  from  it. 
Only  freeh  gnpes  wsn  ased,  and  not  leas  thaa  600 
litre*  of  untermented  Juice  were  oond  eased  each 
time,  as  it  was  foond  Ibat  in  a  small  apparatus. 


grapea  were  flnt  plucked  from  the  stalk,  and  the 
juioc  extracted  from  the  skin  by  ontstung  in  a 
tjlindermaohine  bstwemporoelMn  toners ;  even 
the  last  drop*  of  juice  wen  extracted  from  the 
grape  by  a  oentrifsgal  machine,  and  all  the  juiee 
so  obtained  wa*  then  put  in  tjiined  copper  ipaila, 
which  were  wanned  slightly  in  a  steam-heated 
TenelflUed  with  water. 

The  juioe  then  passed  throngh  sUvarad  win 
•ieves  into  a  large  vestal,  from  which  it  aaoended 
the  tnodon-pipe  of  the  vacnum^an. 

The  appo^us,  wbiah  is  mode  of  strong  tinned 

>ppar-p]at8.  Is  citable  of  holding  1,200  litraa,  and 
nested  by  steam  through  a  double  bottom.    Tbe 

'liodet-sb^ied  vacuiui-pan   baa  a  hemiapheriaal 

ima  and  bottom,  and  is  provided  with  all  the 
necessary  requisites  and  instruments. 

Before  tbe  commanceaiant  ol  the  condensatwn, 
the  higheet  possible  vacuum  was  produced,  and 
'^e    vaonnm-gange  never  indicated  lees  than  Si 

mtlmetres  buon  the  sucUng  up  ol  the  j  oioe. 

The  liquid  wa*  then  subleotad  to  a  gradually 
progressive  avapontion  undsr  the  lowest  possible 
lemperature,  and  kept  in  a  state  of  gentle  ebulbtion 
during  three  hoiu*,  oonstant  can  being  taken  that 
Ih*  vacuum  should  be  kept  perfect. 

The  temperature  of  the  juioe  uevai 
point    at  which  the  alighceet  changs  uuiuu  mks 
place  in  the  quality  of  the  most,  when  powerful 
pneumitie  machines  wen  used  for  the  auiaoatioD 

In  three  hours  the  oondaasing  was  over,  theoon- 
denaed  juioe  was  a  thickened  fluid  like  ^rup;  aftac 
dilution  with  the  oorreepondlsg  quantity  of  water, 
"~ '  0  retiensrated  grafre  juice  oould  not  be  dli-' 
lished  from  the  original  not  condensed, 
e  oonatitueuti  of  the  condeneed  grape-jmeo 
allowed  no  difference  from  thoae  of  the  freab 
grape-juice;  otter  being  cooled  in  a  cooling  ap- 
paratns  like  that  used  tor  ooodenied  milk,  it  proved 
itaelf  to  be  onobangeable  not  only  whan  oloaad  up 
'  I  air-tight  vessels,  but  alto  when  eipoted  to  the 

In  order  to  make  wine  from  it,  exactly  the  same 
lantity  of  water  Was  added  0*  was  evapotatsd  by 
le  con  dentin  g  process,  and  the  regenerated  grape- 
juice  was  eubjected  to  fermentation  (be  same  as 


reached  the 


jrea) 


Tbe  wins  thus  prodnoed  was  fully  identical  with 
that  obtained  by  the  usual  prooeaa,  and  this  wo* 
proved  bj  all  btnda  of  eipBriments  in  the  most 
'-.tiafaotory  manner. 

Daring  the  condensins  of  the  juice,  the  grape- 

ina  were  diifd  in  a  separate  vacuum- driiog- 
machine  at  tbe  lowest  possible  temperature.  Tbey 
used  later  on  in  tbu  making  of  wine,  in  giving 
«pecatiai  colcnr  and  flavoui.  The  process  of 
condenaing  grape-juice,  as  daacnbed  above,  is  for 
the  present  of  importance,  eapecially  to  Italy  and 
Spain;  but  ore  long  the  Northern  countries  of 
^LTOpe  will  derive  great  beuedta  from  it,  because 
they  ttaemstlvfs  will  be  able  to  procure  a  good 
luatf  from  which  the;  can  Dioke  exceUent  oDd 
genuine  winea  at  cheap  prioes. 

Italy  prodoBe*  an  immense  quantity  of  g 

but  the  art  of  making  good  wme*  is  atill 

infancy,  in  oonseqaenoe  of  which  France  buys 
large  quantiUea  ol  grapea  as  walla* 

.  Italy,  with  very  good  results,  for  the 

French  know  bow  to  turn  the  gr^ies  into  good 

-_    ..    improve    the   Itauon   wlnea.  thna 

enabling  them  to  export  those  winea  as  Fcenelt 
piodaee  to  all  parts  of  the  world.  During  the 
Urst  nine  months  of  1881,  although  tSSO  was  not  a. 
good  vintofa,  Ital;  cnc^^1&  ^u^vMu»^ft!«»'^l»al- 


If  grape*, 
tilfin  ita 


430 
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It  is,  I  think,  to  be  desired  that  this  method  of 
oondensing  ItMlian  and  S|)anish  grape- juice  may 
soon  be  wideljr  adopted,  as  it  would  put  a  check  on 
thoae  flourishing  artificial  wine  manufacturers  in 
Northern  Europe. 

John  Suohy,  M.D.,  PI1.D.,  K.A. 


REPLIES  TO  QUEBIES. 


-M-#- 


%*  In  tMr  mtnomra,  QorrupQt%dmU  mt%  re* 
tpmtfuU^  fqm9%§d  u  mmUumj  in  $tuk  imtanet, 
<Ae  tit($  mtd  numdtr  of  ths  qttmry  (uk$d. 


PKBT  -  0T7TTINQ. 

[19606.]— I  HAYK  juot  been  looking  through  soma 
of  the  volumes  of  thu  Enqlish  Meohanig,  and  find 
in  them  a  good  mun j  useful  hints.  I  am  not  sure 
of  mine  being  of  any  use,  but  I  give  it.  It  is  this. 
I  have  work^  some  time  at  fretwork,  and  some  of 
the  patterns  I  had  to  destroy,  not  haring  time, 
and  I  may  say  patience,  to  copy  them,  I  at  last  hit 
upon  a  plan.  Haviug  pasted  the  pattern  on  the 
wood,  and  haTing  out  out  the  pattern,  I  put  tho 
wood,  with  the  pattern,  in  water,  so  as  to  loosen 
the  paper.  When  loosed  I  take  all  up  carefully 
with  the  paper  pattern  still  on,  but  loose.  I  then 
paste  a  sheet  of  papfr,  fool's-cap,  and  after  care- 
lully  tsking  o£F  all  the  loose  particles  of  water 
with  a  soft  cluth  or  duster,  I  put  the  pasted  side 
down  on  the  pattern,  pressing  it  well,  tnen  take  it 
oif  the  wood,  the  pattern  acUiering  to  it,  and  thus 
preserred.  Now,  when  this  sheet  is  pasted  on  a 
new  piece  of  wood  to  work  you  will  have  the  first 
with  the  second  pattern ;  repeating  the  steeping, 
and  pasting  another  sheet  on  it,  you  will  have 
three  of  the  same  pattern  pressed. 

Pret-Work. 


.fi 


[19606.]— Ip  "Etboxo"  (19559)  will  kindly 
supply  full  particulars  of  tho  limelight  he  refers  to 
and  where  couutry  exhibitors  may  apply  for  the 
same,  I  am  sure  he  will  confer  a  great  boon  upon 
amateurs  like  myself,  who  are  rather  timid  when 
using  mijtcd gasts.  1  see  from  the  x>&pers  only  at 
Wakefield  lartt  week,  dudug  a  '^Jiildren's  enter- 
tainment, the  oxygen  bag  burst  with  a  loud  report, 
but,  fortuuatoly,  did  not  kill  anyone,  although  the 
room  was  filled  with  lune-dust  from  the  plaster  of 
the  walls.  I<antemi«t. 


Wannan*8  Clock  Pendnlam  Bobs. — ^lu   the 

figures  illuMt rating  this  letter,  p.  401,  '*Fig.  4" 
belougs  to  the  lowetit  diagram  only,  the  others 
being  different  views  of  Fig.  3. 


Fret-SawB  and  the  I«atlie. — In  the  diagram 
illuBtratiiig  letter  lUouH,  p.  401,  the  pin,  C.  in  the 
lower-rod  being  rwuud.  the  hole  burnt  through 
the  couueotin(c-rod  bhould  have  been  shown  round. 
In  liae  15  read  *Mrue  to  perpendicular  when  the 
2in.  piece  is  cut  out  *' 


The  Danger  of  Electric  LlghtingT- — A  com- 
mittee of  the  Fruukliu  lustitute  has  recently  re- 
ported on  the  dangers  of  electric  lighting.  The 
committee  8pedfy  a  uumbtr  of  precautions  to  be 
taken,  which  arH,  in  Buhsranro.  as  follows: — 1.  The 
couductijjg  wiffH,  both  to  and  from  the  machine, 
should  bf  Nuirably  in-ulated  throughout.  1,  The 
insulati«<u  khouM  b**  insjieoted  at  suitable  intervals, 
being  liable  to  im{iairnifnt,  especially  at  support- 
ing hooks,  or  Hhar[>  iH-nds,  ur  where  abrasion  may 
occur.  3.  CouductorH  fuimed  of  numerous  short 
pieces  of  wire  slmuld  be  avoided  as  far  as 
pos-iblo :  where  they  have  to  bo  used,  the 
joined  eitdd  hhnuld  he  made  as  secure  as 
possible  by  wrapping,  ro  as  to  prevent  short 
arcs.  4.  A  continuous  wire  should  be  provided, 
and  no  att-  mpt  made  to  cau»?e  the  currtnt  to  pass 
back  to  tte  machine  throii^^h  the  earth.  The 
wires  shou-d  not  be  cirried  near  metallic  bodies 
like  liuts  or'  bhiiftiiig  or  [tas  or  water-pi(>es,  since 
accideutul  cent  ict  iu  such  a  cone  would  effectually 
ground  that  par^  of  ihu  wire.  Where  the  wire  had 
to  crosi  mt;t)«ltic  bodies,  the  iusulation  should  be 
made  better  than  usual.  •>.  The  ready  occurrt'nce 
of  cross  cont:u-tsor  bhort  circuits  must  be  avoided. 
Thurt  the  uoixi  noting  wires  from  different  machines, 
or  from  ditFiirent  parctt  of  tho  same  machine, 
should  he  kept  as  far  apirt  as  convenient,  and 
the  wires  bhouM  not  be  allowed  to  sag  or  bend 
iu  W'de  cuivts.  i'X<*'.-pt  where  necessary  for  rais- 
ing or  low.  ring  thi*  lamp.  The  poitions  of  abuild- 
ingffelected  !•  r  rlllJuin^thewi^t•^^ho^ldbethelea4t 
liable  to  becoii.0  p-iitiully  couduotiug  throu^^h 
moisture  (c  ilm^s  are  prof*. rable  to  walls,  floors, 
ice.)  0.  The  wi;es  >h'-nld  be  of  putiicieut  si/e  to 
carry  the  njo-»-  poMrt-rfiil  current  used  without 
daiii^eroud  h»  ;Tiu.'.  7.  To  avoid  danger  to  life 
fr.m  di-thir;;e  Thr'Mi^h  the  budy,  the  wires 
sh'9uld,  wher»-ver  o  nvi-iii"ut,  be  placed  out  of 
■^•thTr  hv  ih'ice  i>i  l<»fa»ion  or  by  he  ivy  and 
'*  sulttii.ii.  s.  Whi-re  arc-Umps  arc 
■^^luld  'ifl  c  iver»'  I  with  a  glass  globe, 
1  pl.'icerl  'lel'iw  to  retain  auyhe>itf.-(l 
c>/miiiitt**e  bfliovc  that,  if  th;'se 
taken,  electric  ii^^hting  will  be 


..u 


[44758.] — Immersion  Paraboloid  Condenser* 
— In  a  reply  on  this  subject,  Dr.  Edmunds  touches 
upon  one  point  in  a  manner  that  is  misleading, 
and  upon  another  point  erroneously,  as  I  proceed 
to  show.  1.  He  refers  to  the  action  of  the  immer- 
sion paraboloid  on  balsam-mounted  objoets  viewed 
with  an  air- lens,  and  he  states  that  under  these 
circumstances  objects  may  be  illuminated  by  light 
totally  reflected  downwards  upon  them  from  the 
top  surface  of  the  cover- glass,  which  he  regards  as 
*'  invaluable."  Now,  as  the  object  rsforred  to  by 
tho  original  querist,  **  Antares,"  was  MoUer's 
probe  platte,  any  experiments  with  this  kind  of 
illumination  must  clearly  be  confined  to  the  aver- 
age object  ou  the  probe  platte.  We  may,  there- 
fore take  the  larger  form  of  Surirella  gemma  as  the 
object.  With  such  an  object,  then,  it  is  per- 
fectly well  known  to  those  experienced  in  the 
mysteries  of  dark-ground  illumination  by  the  im- 
mersion |>araboloid,  using  air  lenses,  that  so  far 
from  this  illumination  being  *'  invaluable,"  as  Dr. 
Edmunds  asserts,  it  is  absolutely  wortblaii,  for  the 
very  simple  reason  that  such  an  object  in  balsam 
is  too  diaphanous  to  be  viewed  as  an  opaque  object. 
It  is  incapable  of  reflecting  light  under  these  con- 
ditions to  any  extent  that  could  merit  serious 
attention.  The  image  of  Surirelagemmain  balsam 
when  thus  illuminated  is  well  known  to  be  a  mere 
base  of  diffused  light,  in  whii^h  nothing  of  fine 
superficial  structure  can  be  distinguishwL  And 
this  is  not  a  matter  dependent  on  any  peculiarity 
of  the  objective  used.  Fur  the  moat  perfect  air-lenses 
by  Powell  and  Lealai.d.  Spencer,  Tolles,  and  Zeiss, 
all  agree  in  proving  that  that  illumination  of  balsam 
mounted  oMeots  (1.6.,  fine  test-objects}  is  quite 
futile.  2.  Further  on  Dr.  Edmunds  makes  a  mis- 
take in  stating  that  '*with  objects  set  in  balsam 
under  a  water-front  lens,  the  back  field  is  insuned 
with  illumination  beyond  49"  from  the  optic  axis.*' 
He  has  here  confused  the  aotion  altogether.  Every 
elementary  treatise  on  optics  gives  the  "  critieal  *' 
angle  for  water  as  about  49*' ;  but  that  figure  is 
the  critical  angle  between  watw  and  air.  With 
the  immersion  paraboloid  in  homogeneous  contact 
with  the  base  of  the  slide,  and  using  a  water 
immersion  objective,  the  effective  critical  angle  is 
that  between  glass  and  water,  say,  62^ ;  the  black 
field  in  this  cose  therefore  requires  an  illumination 
beyond  02^  from  the  optic  axis,  nut  40°  as  stated 
by  Dr.  Edmunds.  It  may  possibly  interest 
*'  Antares "  to  know  that  the  whole  gamut  of 
effects  to  be  obtained  by  the  immersion -paraboloid 
have  been  worked  ou*.  by  one  or  other  of  the 
experts  in  high- power  manipulation,  both  here  and 
in  America,  and  the  consensus  of  opinion  is  that 
the  apparatus  is  of  no  practical  value. — Aeaeia. 

[44758.]  —  Immersion  Paraboloid  Con- 
denser.— Erratum. — My  reply  at  page  406  to  this 
query  contains  a  tyi>ographical  error  that  needs 
correction.  IJ'ith  oftjietit  »et  in  hahahi  under  a 
water-front  lens  the  black  fl**ld  is  iuaurcd  by  illu- 
mination beyond  61^  (not  i\)^)  from  the  optic  axis. 
At  this  angle  the  black  field  is  got  oy  total 
internal  reflection  from  the  top  surface  of  the 
crown  glass  cover ;  but  at  any  lower  angle,  down 
to  about  4'J°,  the  daik  field  with  hi^h  power  water- 
front leusts  depends  upon  limitation  of  aperture 
m  the  lens  itself.  I  find  that  a  very  fiue  water- 
front sixteenth,  mide  for  mo  iu  1878  by  Powell 
and  Leal:iud,  gives  a  black  field  with  illumination 
beyond  5u^  from  the  opricaxis.  A  fiue  watir-front 
eighth,  by  Tollen,  requires  53'*  of  obliquity  in  the 
illumiuatiou.  The  study  of  the  beautiful  positive 
images  upon  block  field  that  are  got  by  the  immer- 
sion paraboloid,  is  best  commenced  with  a  fiue 
podura  scale  set  upon  the  nUde  in  air^  with  cover 
close  down  u[)on  the  scale,  and  a  fine  water-front 
lens  with  accurate  correction  collar.  Xext  Amphi- 
pleura  pellucida,  set  iu  the  same  way,  should  be 
studied  until  the  diatom  is  shown  in  thallium  green, 
with  sharp  black  biuJs.  These  two  objects  are 
admirably  set  for  this  purpose  by  Wheeler,  and 
when  their  manipulati'm  ii  realised  other  work  will 
be  easv.  With  objects  set  in  nir  upou  tho  slide,  the 
use  of  direct  suulmht  with  the  immersion  parabo- 
loid ueedi  no  precaution,  and  gives  magnificent 
images.— J.  E.,  M.D. 

[41fv«j7]._Steam  Propeller.— If  "Backwoods- 
man'*  means  by  dou'de  propellers  twin  screws, 
his  boiler  will  have  aullicieut  p-iwer,  provided  it  is, 
as  I  presume,  of  the  UHual  American  type.  Pro- 
pelleni  2ft.  'Jm.  dia.  will  be  large  enough  ;  but  he 
bhould  run  his  eii!{ines  faster,  say,  200  revoU.  per 
minute.— Enginkkk. 

[41907.]— Steam  Propeller.— To  "Sunlight." 
— in  ultenut^  pr^'sent  amni^emv-ut,  I  would  advise 
you  to  proceed  with  du')  caution.  If  any  altera- 
tion was  made  to  convert  your  present  screw  into 
a  twin  one,  it  would  luive  to  be  done  as  follows : — 
Present   single   engine   replaced   by   two   single 


cylinders,  each  6in.  bore  and  6in.  or  Tin.  sboks. 
You  have  at  present  just  over,  in  round  figsrv^ 
50  square  inches  on  the  piston  with  youran^ 
cylinder.  The  utmost  you  could  do  is  to  use  a  fair 
of  6in.  cylinders,  each  of  which  would  have,  mn- 
fore,  an  area  of  28  square  inches.  This  gives  a 
slightly  enlarged  area  of  piston ;  but  as  yoa  would 
be  able  to  use  a  cut-off  of  Jrds  the  extra  area  would 
not  be  fatal.  A  larirer  pair  of  cylinders  would  tsl» 
more  steam  than  the  ooiler  would  supply.  You 
could  then  use  a  pair  of  28in.  to  30in.  propellflB. 
The  feed -heater  you  name  has  been  long  inn» 
successfully,  where  the  feed  is  sent  in  by  a  mm^; 
but  with  an  injector  there  would  be  bnt  htoe  gua 
in  the  way  <»f  heating  the  feed,  for  this  reason  :-»As 
injector  properly  used  would  send  in  the  feeds! 
200  degrees,  llie  additional  heat  gained  by  ths 
heater  would  not  amount  to  but  a  vary  trifling  nia. 
The  real  gain  is  in  this  way.  The  coil  of  taoiiig 
being  heated  by  the  waste-heat  and  the  water 
being  able  to  circulate  from  the  boiler,  fhe  hssfg 
really  acts  as  additional  heating  snrfaoe,  equJ  to 
adding  more  length  to  the  boiler,  or  in  any  wiy 
increasing  its  heating-surfaoe.  It  is  due  to  tUi^ 
and  not  to  the  few  extra  degrees  of  hesA,  that  yon 
get  a  gain  of  l-6th  in  the  case  you  quote.  In  any 
case,  you  would  find  a  heater  so  arranged  ironla 
help  the  engine,  as  it  renders  very  essential  aid  to 
the  boiler,  llie  economy  is  the  moat  strong^ 
marked  if  vou  send  tho  feed  in  with  m  pump 
worked  by  the  engine.  Will  this  information  msst 
your  wants?  If  not,  will  be  pleased  to  fnttfuc 
advise.— SuNLiQHT. 

[453()1.]— Plotsam.- If  the  substance  lefsusd 
to  bums  "  brightly  and  completely,"  it  is,  as 
doubt,  a  hydrocarbou,  and  may  be  "  paraffin," 
which  finds  its  way  probably  from  some  subauums 
veins.  On  the  other  hand,  it  may  be  prodnoed  Ij 
some  fish  ;  so  that  it  is  tolerably  clear  no  definite 
answer  can  be  given  without  specimens  for  analyria 
"  Labrador  "  should  send  samples  to  those  liialy 
to  be  interested. — T.  G.  L. 

[45.187.]— Tempered  Glass.— Ordinary  crown 
glass  properly  annealed  will  answer.  The  plates 
must  be  iieated,  say,  a  little  beyond  the  tempeia- 
ture  to  which  they  will  be  snbieoted,  and  tte 
allowed  to  cool  very  slowly.  Probably  pmnic 
between  hot  plates  of  iron,  similar  to  Siemsnr 
method  of  hardening,  would  do. — T.  P. 

[4540G.  J— Enamel  for  Slates.- There  is  soma 

useful  information  ou  enamelling  slate  in  VoL  XII^ 

p.  22 ;   but  possibly  since  then,  for  it  is  elsfsa 

years  ago,  improvements,  or  new  processei,  hate 

Deen  introduced.— K.  L.  T. 

[4i)l24.]  -Problem. — This  problem  is  not  io 
simple  as  it  app«uirs.  Avbuming  the  premises  to  bs 
of  the  samo  value  during  the  whole  ter^  of  the 
lease,  the  exact  rental  is  t'ouud  as  follows,  takmg 
money  at  4  per  cent.  €60  extra  rental  is  pailS 
during  the  past  four  yeara : — 

£ 
Present  value  of  4:1  per  aun.  for  4  years  3*63 

„  t'30  „  181-50 

„  X,l  due  at  the  end  of 

10  yean x        -6756 

,,  .C-50porann.paidduring 
the  last  4  years  of  14 
years*  leaM 122*62 

The  annuity  £1  will  purchase  for  14 
years    x        *0947 

The  annuity  £122  G2  will  purchase  for 

11  years £11-613 

The  exact  rentil  is  thf'refuro  £2GI't>12.  Conse- 
quently A.,  duiug  the  first  10  years,  pays  .£11*612 
less  than  the  exact  rental,  and  B.  pays  £38'3S8 
more  than  the  exact  rental  for  the  four  years  uf  hit 
holdin;;. 
The  annuity  iU   will  purchase  for  14 

years  is *09I7 

X  1050 

Tho  annuity  £1,050  will  purchase,  for 

14  years,  giving  .\.*s  annual  interest         99*435 
But  present  value  of  £1  fur  4  years  =  x        3*63 

Value  at  the  end  1 0  years  of  £  1 .000,  paid 
as  purchase  for  lease,  being  A.*s 
iutci  est    =  3G0  95 

From  which  has  to  bo  deducted  the 
am<^unt  per  annum  for  10  years,  of 
£11,612.    This,  for £1,  is  12006  ....        13J>'41 

Amount  to  bo  paid  to  A £221*54 

Takini?  another  view  of  ir,  1>  has  a  fair 

claim  to  deduct  from  the £99*435 

Payable  to  A.  for  4  years,  the 38'3S8 

Wliich  he  has  to  pay  to  the  landlord  in  } 
excess  of  exact  rent,  giving  an  annual  '      61*047 
payment  of  ) 

Present  value  of  £1  per  ami.  for  4  years  x  363 

Giving  the  amount  payable  to  A xs  £221*60 

Xeorly  the  same  as  before. 
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>  yargo-watch,  which  I  ahall  not  forget  to  Knd.^  ' 
A  Fbluiw  W0BK3tUr. 

I46607.]-Vor«  Watoll.— I  «hould  think  that 
"  Memierut "  huB  hod  Teiy  little  eipeiiaoce  wilb 
watehei  In  general  by  the  wording  of  higqaeir; 
00  he  moat  Tiot  expect  to  moke  n  ^^goodjob  oib 
verge  watch  withoQt  aoms  more  praGtidn.  I  wi][ 
do  m;  b«tt  to  put  bim  in  the  wk;  to  surmoiint  his 
dillioiilties  ;  bat  if  the  watch  ii  like  loma  that  I 
bMehad  experience  with,  it  will  reqaira  the  exer- 
qie  of  »  little  paitienoe.  He  oska  ;  How  deep 
dujaldthe  etcapa-whael  be  ontha  palleti?  Prior 
to  pitching  the  "  eacape  depth"  I  should  advise 
him  to  look  to  the  tmth  of  the  fiaspe-whsel,  it  be 
hM  not  aJniady  done  so  ;  tor  K  soma  teeth  are  a. 
diade  longer  than  othen,  a  very  unequal  depth 
will  be  the  resolt.  HaTing  made  lure  of  tbii,  put 
the  wheal  in,  and  also  the  ierf(e ;  and  flnt  turn 
joor  attention  to  the  "drop,"  which  ii  the  diataaca 
which  the  tooth  falls  in  droppiog  on  to  the  pallet, 
when  it  haa  escaped  fiom  the  opposite  side.  It 
■honid  be"eqaal,"  or  the  same  on  both  pilleta. 
If,  for  instance,  ;ou  find  that  the  drop  is 
much  greater  ou  the  lower  than  tha  upper  pallet.  ' 
it  can  be  lessened  by  putting  the  '■doTetail" 
ftuthar  through  the  potenoe ;  of  Doune  it  will  re- 
qnirs  moTing,  bat  a  very  slight  distance.  When 
you  hkve  mMe  this  tight,  you  can  pitch  the  depth : 
whm  the  'leape-tooth  haa  paaied  the  pallet,  with 
one  finger  on  the  balance,  guide  the  pallet  back  | 
slightly,  and  see  what  shake  there  is  between  the  ' 
tooth  and  edge  of  pallet ;  it  it  is  a  good  wheal,  jou  I 
may  allsw  just  enough  for  frssdom,  and  no 
mora;  if  there  is  mucb,  let  the  wheel  in  until  I 
right.  If  the  steady  -  pins  in  the  pntence  I 
and  cock  fit  well,  you  will  not  need  to  ' 
ibift  the  follower  utter  the  escape-wheel  is  put 
in.  In  tryJDK  ens  of  the  train- depths,  the  grant ' 
object  to  be  aiajcd  at  is  smcothneu.  Let  us  sup- 
pose that  we  have  the  centre  and  third  wheels  m  , 
the  plates,  and  wish  to  iry  tbe  depth  :  take  the 
pimtes  between  the  thumb  and  first  fioger  of  the 
left  hand,  potting  tha  pienore  over  the  third 
pivots,  ao  as  to  "  bind  "  the  wheel :  now  move  tha 
otntre  wheel  round  with  a  "peg."  and  if  it  luus 
■mooth  the  depth  is  right,  but  if  tha  centre  wheel 
jumps  in  tha  pinion  it  will  rsquire  looking  at  more 
closely  to  see  whether  it  is  deep  or  shallow.  It  the 
tooth  tails  on  the  leaf  of  the  pinion  just  u  it  in 
entering,  the  depth  will  be  too  shalloir,  or  il  when 
Jiut  past  the  ceutre,  too  deep,  and  likely  to  lock 
in  the  pioion.  I  hope  that  I  hive  lUada  this  oleu : 
it  not,  shall  be  hsppy  to  answer  any  further  qaes- 

tioDB.— Anoiieeb  in  trb  Toidb. 

f4aG13.]  —  Water    ICotor.  —  Taerk's   patent 
positive  rotary  hydraulic  motor  is  the  moateom- 

SMt  and  reliable,  and  was  awarded  two  Centennial 
ledals  at  Fbiladalpbia  sod  two  Diplomas  of  Merit 
for  ecoaomy  of  water  ;  the  smallest  size  can  be  put 
in  vest-pocket.  The  following  is  tha  apprniimate 
working  average  of  water  oonsumod  by  the 
different  sized  motors  at  a  pressure  of  Ijlb.  on  tha 
■qaare  inch : — 
So.  1      )  gal.  per  minute. 


laba.  Oa  looking  into  the  tube  from  the  point 
where  the  nepiacs  would  be  in  asing  the  lens 
microscopically,  there  will  be  seen  a  real  image  of 
the  cindle  at  the  back  ot  the  lens  (its  posterior 
coujugata  toinis  when  the  leas  is  acting  tale'  ' 
soopically).  Now  shift  the  caudte  ou  oue  side  untd 
Its  llame  is  bisected  by  the  lateral  edge  of  the  field. 
Next  traverse  tbe  candle  back  until  its  fiama  is 
bisected  by  the  other  edge  of  the  field.  Tbe  angle 
BubCending  tha  arc  through  which  the  candle  has 
moved  fropi  one  side  of  the  field  to  tha  other  will 
be   the   angular  qierture   of   the   leni. — Q.    O. 

EOKUKDe. 

[49628.] — Bheamatlam. — It  is  not  naoessary  to 
reside  in  any  particular  place  in  order  to  effect  a 
cure  for  sciatica  or  neuralgia.  Tha  following  are 
couiidared  h«»lthy  watenng  -  places  :  —  Dover, 
Rimsgata.  Margate,  Brighton,  Weston -luper- 
Uare,  and  Weymnath.  Chills  and  colds  should 
especially  be  avoided.  Avoid  exposure  to  wat  and 
cold  winds  and  tha  damp  night  air.  As  regards 
medicine,  it  would  be  advuabte  to  coninlt  a  phy- 
sician.—O.  FursB. 

[4 5G29.]— Ventilating  Orates.—HaTing  con- 
structed several  of  these  on  a  plan  of  my  own  1 
DHiinot  praise  their  action  too  highly,  tha  admission 
Qf  a  plentiful  supply  of  warmed  air  prevanting  any 
ccld  draughts,  thoroughly  veotilaUng  the  room, 
uid  miHterially  reducuig  the  amouat  of  fuel 
required.  The  onlf  objection,  it  any,  is  that  the 
air  is  rendered  a  little  too  dry  if  anyUiing.  The 
great  trick  Is  to  have  more  area  for  tbe  air  to  enter 
the  room  than  thsrs  is  for  it  to  get  out  by  the  | 
chimney.  For  example,  the  size  of  the  entrances 
in  the  room  in  which  1  am  now  writing  is  4S  square 
inches,  while  tha  chimney  has  only  a  total  area 
at  the  narrowest  part  of  about  21  square  inches. — 
R,  P. 

[45G29.]— TentllattUK  OrKtee.— These  grates 
■re  tha  means  of  supplying  warm  fresh  air  tu 
dwelling 'rooms,  and  ibey  may  be  made  in  many 
fonqs,  but  the  beat  are  those  wbich  deliver  the  air 
in  a  vertical  direction.  There  is  no  inconrenience 
from  damp  on  (be  walls,  for  the  simple  reason 
that  the  fire  itsett  warms  the  walls,  and  prevents 
any  deposition  ot  moistura,  and,  what  is  ot  more 
impoitonce,  the  drculatiou  is  so  perfect  when 
proper  anangements  are  made,  that  the  air  has 
not  time  to  tiecome  cooled  and  deposit  its  vapoar 
in  tha  form  ot  moistore  on  the  walls.  ".E.  T.  8." 
must,  I  imagioe.  be  thinking  ot  the  syatems  ot 
'  heating  by  hot-water  pipes,  which  are  objection- 
able on  many  grounds,  and  which  by  merely 
warming  the  air  and  leaving  the  surrouading 
objects  cold,  naturally  fadlitate  the  oandansation 
of  vapour  upon  them. — Has,  Dob. 


[45630.]— I4ithe.— The  o 


s  ot 


,   3    20 
,   4    25 


developing  1  tc 


lito2h.p. 

I,   6    80  „  „        -ii  to  a  h.p. 

,.    7  2-W  „  „        3toGh.p. 

--W. 

[45621,1— Caledonian  Engtnea.'Tbe  wheel- 
base  ot  42—18  dais  is  15ft.  Hiu— (JutSiAiBS. 

[4SG21.]— Oelatlne  Ptatea.- You  would  best 
save  both  time  and  trouble  by  obtaining  tbe  dry 
plates  ready  for  use  instead  ot  the  emulsion.    It 

Sou  ooatad  your  own  pUtes,  it  would  take  some 
ttle  time,  £c,,  as  yon  would  Deed  a  drying-box, 
&a.  Not  only  so,  but  far  mere  regular  results 
Would  be  gained  by  purchasing,  as  a  good  gelatine 
plate  will  keep  for  a  long  time  if  kept  in  tha  dark. 
— Sdhuoht. 

[46<jifi.]— AnRula*  Aperture. — One  approxi- 
mate way  is  to  lay  Che  micro  Ixidy  horiiontally  on 
a  graduated  arc,  the  centra  ot  the  objective  fa«Log 
ca-incident  with  tba  centra  from  which  Ihe  arc  is 
struck.  This  being  divided  luto  parts  of  a  circle, 
placa  tbe  micro  ou  it,  and  a  short  dintaoce  awiy  a 
Candle.  Look  through  the  tube  and  optical  system 
stramont  ■■"■■ — *-"-■ — •;■ -— >  - 

-  light  apt 

of  this  on  the  giadoated 

■tnuDeDt  sideways  until  tha  reverse  side  of  tha  o.g.  | 
i«  umilarly  illuminated.  Tha  distance  between 
tbOM  two  points  may  be  roughly  termed  the  angle  , 
of  aperture.  That  is,  with  that  pulieolar  object-  | 
glass,  the  candle  should  ba  plaoed  at  a  distance 
mm  the  o.g.  equal  to  ita  focal  length. — SniiLiQST. 

[46625,]- Angular  Aperture.- A  rough-aud-  i 
ready  method  ot  measuring  tha  angular  aperture  of  , 
klana  is  the  following:  Fix  your  lens  in  a  hori- 
MNltal  tnba,  snob  as  ihat  used  .for  an  ordinary 
nieroMope,  but  with  no  stage  work  in  the  way  and 
Boeyepiie*.  Plaoe  a  lighted  candle  or  edge  of  a 
lamp-flame  at  aboat  2ft.  distant  from  tha  lens,  tha 
fl*m«  being  on  aleral  with  tha  axis  of  tha  horiiontal 


boltson  to  tho'saddle 
ot  the  lathe,  and  conseqnently  travels  just  bahiad 
the  cut.  It  is  likean  arm  with  a  jaw  to  carry  two 
wood  blocks  to  clip  tbe  shaft  with,  at  the  upper 
part,  with  a  flange  foot  to  bolt  to  the  slots  in  tbe 
saddle.  Bespacting  the  gaide-screw,  what  size 
pinion  have  you  on  the  maadril,  and  how  many 
Eeeth  ?  I  write  this  from  home,  or  would  refer  to 
and  quote  you  tbe  necessary  wheels  with  several 
sizes  ot  pinions.  But  you  have  simply  to  gear  the 
screw  so  that  it  goes  juit  one-fourth  the  speed  ot 
tha  mandril.  Yon  also  need  to  say  tba  number  of 
threads  to    tbe  inch  tbe  present  guide-soi«w  has 

[15G32.]— To  Beators  Palntlnn  BUokaaad 
by  Hyiiroren  Sulphlds. — Paintings  damaged 
by  the  formation  of  sulphide  of  lead  are  restored 

by  tha  continued  action  ot  light  and  air,  the  black 
sulphide  of  lead  liacaming  oxidised  and  converted 
into  white  sulpbaCa  cl  lead.-  F.  I.  C. 

[4563».]— One-  Oylindar  Locomotive.— I  think 
"  One. Cylinder  Locomotive  "  would  find  that 
bis  idea  would  not  anawer.  He  must  remember 
that  if  be  put  large  dnviag-wheals  on  that  they 

„.!,„  .- . —  ^ten  they  were 

'ere  on  tha  dead- 
would  not  work  fairly  then  ;  he 

must  remomber  that  a  fiywhael,  when  driving 
machinery,  is  suspended  from  a  centre,  and 
generally  of  great  diameter,  so  that  the  centri- 
tugat  force  is  very  strong,  and  if  he  made  his 
wheabi  large  enough  tor  the  centrifugal  toica  to 
do  any  good,  his  engine  would  not  have  power 
anougb  to  work  them.  His  best  plan,  1  think, 
'^ '■- to  put  a  pair  of  enginai  to  it  atoaoe.— 


got  off  the  M 
notiou  they  would  run  fairlj  wall,  but  ool 
iteadily  ai  a  donble-oylind«r  ona.  Do  not  I 
IrirersBO  large  that  tha  eyliiider  il  tLnaUe to 4 
(he  wheels  at  a  fair  speed.  If  ao,  a  aingia  mt 
would   ba  daoldedly  a   bad  ■rrnngsmwit^ 

[15636.]- Inrnlnf  in  Tin  Sdgtm.—Tbmi 
wvaral  ways  ot  doing  what  yon  require,  but « 
out  you  can  work  at  the  lathe  siLd  forge  it  wvd 
impossible  to  make  the  machine  yoa  want.  If 
require  a  great  quantity  ot  mrelai  tonud 
should  advisa  you  to  have  a,  aarew  pttm  wK^ 
Stted  a  pair  ot  die*,  which  oan  ba  made  to  ^ 
the  drcfes  and  turn  up  the  edge  &t  tha  sao^ 
I  can  send  you  the  mma  and  addroai  of  a  fi^^ 
make  the  prenes  and  tools  if  you  advcs^iL 
addicas  in  this  jonmaL— O,  L.  Soon.  ♦. 

[45638.]  —  Objeot-aiaues.  —  Eu^. 
?age  411,  issue  of  Deo.   30th,   1S81.    (j?^ 
rnsCaad  of  "a2in.  lens,"  mad,  "afAr% 
a  ona-inch  Ibaa  two  inches  apart." — B.      v",^ 

[45638J  —  Objaot-Olnaaea.  —  In  ^  "^ 
"E.  r.  Jt"-— CrowD-glass  oceaaiaDa  1^^^ 
thaaplate-glaaaiu  tha  ratio  of  'OSHio.J^'v^j 
ing  to  Brewster,  page  373),  whict^~-  tyfj 
[o  interfere  practically  with  Ihe^^  "  fe 
'E.  T.  J."  uaea.  A  flint-glaaa  oon^  W-* 
crso  diameter,  plaoed  between  the  ^ '^  lif 
eyopiaoe,  very  muob  improves  the  »iea^i^"^ 
one  a  foot  or  two  from  thEi  ejepie^T  ~*l 
the  distance  with   further  ciperienot.- ''**' 

]_45640.]~Tldal  Oommnnioatlcn 
[ilTBTpool  and  KKnoheater  —I  casa 
hand  at  present  on  the  differeuce  in  tts 

at  Liverpool  and  Mancheatsr,  tiut  1  iha 

that  it  w»uld  be  too  great  t.  .   ulloir  el  lk| 
running  up  unless' the  dianni'l 
depth.    The  effect  of  the  bi.] 
my  river  will    ailect  the  i,, 
will  How  up  that  rivet;  for  i^,  :,>u«>,  il  btiii 
rerybigh,  the  tide  will  not  ^'o   ui)  lt<e  tiU^ 
lofarasifthentwasno  bar  tl:..'i-.    ThiM 
time  it  'will  take  fur  the  tide  Ui  ma  of,  St 
presumingthat  youeangatii  I.,  .io  jo,«a() 
[>n  the  diaerence  in  the  levtld    .f  the  In  p 
It  the  two  extremes  are  near  ^IkiqE  UkubsIi 
it  would  be  about  two  hours  t'jTiTiii;:;  upsuij 
take  abouteight  honrs  runn;!!);  ihiolL;  iflisliA   h 
are  such  as  the  tide  barely   !■  u'Kt*  thai  "' 
figures  may  be  nearly  revei'n  <i.    I  ciona 
folly  OS  to  the  extent   of  tti"  dniUft  li 
friction  of  the  tides  would  du  ,   hut  Ins 
have  seen  of  the  country  Wow  WUBSI 
would    be    very    great,     owing   to   tb  i 
being     soft,     and     then     the    contal 
easily  and    quickly    underDiine    sod   Mt 
the    aides  to  a  greater   exii'ut 
than  in  the  old  river  where  i:  1 
formed  to  the  action  ottheX'  '  • 
the    sides    could    be    pitchei    ii 
Demented  together  at  a  grau:  i  , 
then  t  have  seen  the  sides  git .  u 
ol  tide  and  wind  oombiued.     'i\: 
I  have  thought  should  bstakirii  u 


Ith; 

I  would  hi    .  . .   . .     _ 

'  tit  quarter- stroke  as  wh< 


[45633.]  —  One-Cylinder    Looomotive.  —  A 
mall  looomotive  would  certainly  work  veir  well 
but  I  advise  you,  in  flttmg  up 


with  one  cylindi 

the  slide-valve,  t_  __ , 

not  admit  steam  to  the  cylinder  while  the  crank  is 
on  the  dead  oantre,  as  that  would  seriously  impede 
progress. — Q.  L.  Soott. 

[45633.]— Ona- Oy Under  Looo.— I  have  mon 
than  onae  met  with  locus,  with  one  oylindar,  and 
they  ran  fairly  well  wheo  onoe  ttaitad.  Bat  as 
tha  engine  bequentlf  step*  on  t^  dMd  Motraa, 


'latbTiai 

ym  hinsilH 


le.  you  would  have  to  :,.,,„.,j  „_— -,j_ 
the  vessel  up,  and  th(-r<  \'ou  mutsikv^ 
make  provision  that  if  by  r.>iu 
conid  not  reach  Manchester  .■.!  .ui  i~— --a 
single  tide,  she  does  not  lie  ,:i;;r:..uuil.  bol^al 
kept    afloat,  or   you    irijl    d  ■:  .■-— ■ 

venturiugup;  also  note  tha- \  . 

be  able  with  a  fuU-loadsd  v.  -,  1  t^  i^j  op  tt«1 
tides.  ^Vhereas,  by  means  t :  l  .lu^, -,.'.-<'->) 
-Tfta  flxed  to  suit   neap  tidi -,  j    „  ■  ..'S 

;affic  to  and  fro  independsnt  of  tides.  Tka^ 
eouldbecut  lor  a  far  less  sunonnt  thsaOatf 
'  rer,  and  by  its  being  frea  from  the  fioa  el  ^K 

e  expense  ot  ksapmg  in  rapajr  will  tlao  tali 

ss.-Woainio  Twc. 

[45642.]- Steen  Monld  on  Brick HbmM 
wash  o)  water- riasB  will  pierant  ths  gra«k 

'een  mould,  which  ma^  ba  remoT^byatH) 

,tiou  ot  weak  snlphurtc  acid  and  walsa.  V 

luse  were  mine,  1  should  apply  tbaaa  soMiM 
aayoae  who  attempted  to  mnOre  tta  "p 
mould,"  which  I  consider  rather  an  iMpnfM 
than  a  detect.— Ndb.  Dob. 

[46647.] -ClrouUr  Otston.— ••  H.  G."  I 
have  his  girders  at  least  (our  ttauM  ns^wM 
breaking- weigbt  It  ia  fanpoanble  totfniia 
proper  section  withoat  knowing  the  a^imdl 
rolled  joista  on  whidi   the    tank    «(ri(  M 

[45648.]— Oubonlo  Aald  Oma  \~ia-i  m 
marble  and  1403  8  grama  hjdracUotkaalfA 
with  an  equal  volome  of  wat^]  willtfiialM 
of  carbon  dioxide,  whioh,  if  •^wrattii*' 
bottle,  5  litna  eapadty,  'wiU  pnTrpMW 
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3001b.  to  the  sq.  incb.  Tbo  ezperimsnt  ia  •it.a- 
^aroui.  Tha  bottle  should  ba  of  very  itroDg 
wionght  iton.  HydroKidic  CBibaaata  (bicarboaats 
of  sod&)  and  dilute  salphuric  oeid  aie  the  uiiul 
.  ingicdieiiti  emplojed. — F.  I.  C. 

[lA651.]-TalTS.— It  isimpoiiiblo,  so  far  a)  I 
knaiT,  tomuteaTalretbat  iTillkeeptJRht  witbout 
pnamre;  but  can't  you  Si  a  loull  Bpriui;  tbItb  on 

tmmI,  then  when  lUliDRproai  downtbe  •priug,  and 
when  full  leleaie  it.  A  vcWe  limilnT  to  thoie  k<^ 
on  model  ileam-enginea  is  what  I  uii?au.— Q.  L. 

(;45M1.]-V«lye.— II  you  could  iu-reaie  the 
iba  of  thv  Teeeiil  outeinin^  the  valve,  an  omngB- 
aoDt  could  iie  eoiployed  ta  cloao  tlia  valfe  ttiat 
voold  moke  ■UTS  of  iC>  workini;  pronatly :    but 

allow  this.  I  hardly  tee  how  it  could  he  doae.  It 
■  ituffin^-boi  might  be  uied,  than  I  Ihiuk  perhap* 
it  might  be  managed, ~i^I^NL[auT. 

[46652.]— »&■  Uaaa^F.  — Xo  amaunt  ol 
upreDticoaliip  to  any  mrticulsr  branch  of  trade 
inll  qualify  anyone  (or  the  poiition  of  )[i"  mnnanor, 
■nlui  the  atudent  haa  exceptional  ehaiicEii  of  ob- 
talniDg  information  othiirwsyii  than  in  the  work- 
Atborough  knowledge  muat  be  giined  e( 

Jtrer  bnnohen,  inch  a>  Bettiuc  rotorcs.  laying 

Muim,  tilting  up  in  houasB  ;  «Uo  a  kuiivrlcd^o  qt 
•0  gaa  littiiiga  and  mateiiiil  uied  in  lame,  cou- 
ilTQetion  of  melon,  wet  and  iliy,  and  Ihi  mrchini  - 
Ml  part  of  gu- works,  from  the  hydraulic  main  to 

pnrifying,  and  eihaaatiiiK-  Having  ucqutred  thin, 
u  miuC  *tudf  the  conititueiite  of  coal  and  lime, 
alMO  pure  snd  impore  na,  how  to  remove  imgiuri- 
Um  aaJ  produce  a  good  light :  to  do  this,  a  atudy 
of  obemiatry  if  indiapenaable :  add  to  thia  bsok- 
kaniing,  muiHgement  ot  workmen,  and  how  to 
make  a  small  gii-worki  pay ;  hating  attained 
thia,  the  atudeut  will  bs  cipablu  ui!  lujuagiag  agai 
work*.— Os  GuiBO. 

[46653.] -Caledonian  Enttinea-— I  ani  not 
■ate  of  all  the  ilutea  ntked  for,  hut  hnlievn  the 
following  to  be  correct: — N'n  'iTU,  Duha.  ISjl  : 
K4,  Neilaon,  isn.  About  No.  ■1!J1.  ■■11,'X.H," 
kai  natumlty  );ot  confuaed,  owing  to  (he  changing 
of  the  number!.  The  euj;iDe  now  beariiig  that 
munberiaa'iij'-coaplad  ttt.  eaddle  tick;  I  don't 
nmamber  the  date.  The  one  formerly  numbered 
491  Ja,  M  I  ilatod  in  my  last  letter,  now  iG7-l7U 
dan,  a  bogie  tank,  Itiur-couplvd  certdiuly,  but 
fanUt  by  Neilaau  1M74,  not  by  Dli^i.  Th«  lii- 
"^plod  tank  i» built  by  Dilha.  ThaeiBht-wheelea 
'-  ■     '  •  -  ■    The 


Oa^'ov 


tanka  vaiy 

140  claia  are  somewhat  older.    Ku 
1873.     AU  have  outaide  cylinders. 


.  Neil'o: 


.         .  "R.  N.  II. 

not' the  rale,  on  tbe  C.  R.,  there  bpin;  not' mere 
than  half  adozen  inaidf -cylinder en giucaol together. 
I  only  know  tour— viz.,  64U.  u4l.  ill,  5lX  Noa. 
S42  and  6(3  ore  heavy «ii-couplsd  engiiiea ;  wh<Hila, 
*ft. ;  cylindara,  17  by  -Jt  ;  built,  Kmlson, 
1868,  for  L.  C.  and  D.  H.,  hut  sold  to  C.  It.  Co. 
Both  540  and  6(3  cluaea  have  iuaide  bearings 
thrOODboat.  611)  and  .^11,  I  believe,  weionrpinally 
Soottuh  North -EBst«rD.  570  ii  not  a  tank  euRine, 
bat  has  a  four-wheeled  tender  iuiide  bcinnga 
throuKhout:  wheel-base,  ]3[t.  Dm.  :I21  ia  Mmilsr. 
botholaues  beine  tepreeentativea  of  the  slondaid 
of   mineml    engines    on    the    C*l.    Hy.^ — 


gS, 


[46655,1 -Pomp. —I  have  not  Ume  Ibis  week 
to    enable    me    to     moke    ekutchea.      Xo  doubt, 
it  the  many  contributun  you  will  get  whi 


lyjus 


layo 


0  IJin.  hy  3in.  would  only  drive  u  sewing. 
macuina  it  run  at  a  i^oad  speed :  this  meuua  boiler 
preaanre,  ao  that  you  will  need  to  uao  at  least  2.'i]h. 
to  30Ib.  presiuce.—SuxLiGUT. 

[46656.]— Ballway  Plant.- An  aiiawer  In  thia 
qony  must  apply  to  thoto  compaiiius  ou)y  whose 
"Acta"  hare  been  consul  led  ;  butana^raneral  rule, 
it  may  be  taken  for  granted  that  railway  ccopiniee 
are  bound  to  provide  waggons  for  carrying  tha 
goods  offered.  As  a  rule,  merchauts  provide  their 
oihi  w^gous  for  coal,  &c.,  because  they  cannot 
always  nnload  at  the  plenauro  of  tha  railway  com- 

Ky,  and  cannot  afford  the  "rent  "  cbnr)!ed  while 
tmcka  remain  unemptied.—KuH.  DOK. 
[4dSae.]— B«Uway  Plant.— I  always  thought 
tliat  merohanta  provided  their  own  ti — ^—  ' — 
monamj  uke,  as,  tor  instance,  tbey  );et  o 
wben  goods  ore  carried  from  atatioii  to  e 
their  own  trucks.  Also,  it  the  Itailni . 
trucks  an  not  unloaded  twenty-four  hours  after 
notice  ot  arrival,  it  meana  'it.  per  day  demurrage 
la  aecroiog;  whereas,  it  the  goods  aro  in  the 
merchant's  owo  tnicka,  he  has  to  pay  only  6d.  per 
day  riding  rant  after  they  have  been  ataniling  in 
tb«  siding  one  week.  I  do  not  know  of  any  law 
OB  the  Bubjoot;  but  this  I  know.  Some  years  since, 
■" " ing  application  to  the  L.  and  N. 


_     .     ly  Co.  fc 
fotmed  if  we  provided  .__    .    _  .__ 
hava  a  reduced  Tate.-WoBEina  ToK. 
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USEFUL   AND    SCIENTIFIC    NOTES. 

Allxariiia  Ink. -That  which  is  called  in  trade 
"Alizarine  Ink"  has  nothing  in  eommon  with 
alizarine,  either  natural  or  artifiuiaL  The  name 
waa  applied  to  an  improved  kind  of  ink,  over 
thirty  years  ago,  probably  because  the  mannfaa- 
turers  of  the  ink  drsired  to  mialeid  lbs  public  as 
well  as  eiperts.  Tha  name  "alimrine  Ink"  is 
applied  to  a  writing  fluid,  in  which  the  iron  i> 
oiaiutained  in  aylri'n'ii  (jirotoxide)  coodiliou,  uid 
iu  perfect  solution,  which  ii  accomplished  by 
slisbtly  adduliting  the  liquiil  with  acetic,  or 
■omaUmea  with  sulphuric,  acid.  The  liquid 
has  usually  a  rather  pale  greenish  or  blui|h 
coloiu,  and  the  writing  ia  at  first  green,  not 
black.  Not  long  aflorworda,  however,  tha 
aflid  menstruum  evaporaten,  Icaviog  a  very 
thin  layer  of  the  ferrous  tannate,  which  gtaduiUy 
oxidises  iu  the  air  and  turns  to  black  ttrric  tan- 
nate. Contiary  to  what  might  be  expected,  steel 
pens  are  Dot  ueualty  much  corroded  by  properly 
prepared  alizarine  inks  ;  tho  first  coating  ot  oxide^ 
which  is  produced  upon  the  pen  generally  adheres' 
BO  flrnily  that  further  aotiacis  verymuch  retarded, 
""  !ry  pale   tint    of    auch  a    writing-fluid  is 

"~  heightened  by  the  addition  ot  some 
"ou,  best  in  term  of  indigo- cuniine 
iber,  page  ^Sj.  A  good  lormulafoF 
making  so-called  alizuiue  ink  ia  the  following ; — 
Powdered  natgalli,  44)  parts;  solution  of  acetate 
of  iron,  15;  gum  arable,  10;  wood-vinegar, 
10;  indigo-carmiua,  6;  and  water,  100  parts. 
Prepare  the  soluti<in  o(  acatale  ot  iron  by  pouring 
a  Bufllcient  quantity  of  wood-vinegar  upon  scrap- 
iron  coutaiued  in  a  cask,  ami  allow  it  to  act  upon 
the  iron  for  at  least  eight  days.  Macerate  the 
powdered  nut  gal  It  for  eight  days  with  the  100 
poria  of  water  mixpd  with  the  10  parts  ot  woud- 
viuegai.  Before  miiiugthe  strained  liquid  ohtainad 

DKfaiory  to  ascertain  whether  Iha  quantity  of 
acetic  acid  present  ia  sufHcient  to  keep  the 
feTTOUB  acetate  iu  solution.  For  this  purpose, 
10  volumes  ot  tbe  liquid  nutgall  extract  ore 
mixed  with  one  volume  of  tbo  iron -solution. 
If  a  clear  mixture  reaultJi.  and  ot  a  duk-gieeu 
colour  in  thin  layers,  tho  liquid  contains  enough 
acid ;  bnt  if  a  hlsck.  opaque  liquid  reaults,  the  acid 
ia  deflcient.  Iu  the  latter  cue,  more  wood -vinegar 
must  be  very  gradually  and  cautiouBly  added  from 
ameaaiutd  volume,  until  the  liauid  is  clear  and 
daik  green,  and   the  requiiit 


equentiy  h 
idigo-soluli 


uf  uutgalls.  The  gum-arabio  is  next 
dissolved  iu  the  latter,  the  iron -soluiiou  then  added, 
and  ^ally  the  indigo- canaiae,  or  as  much  thereof 
■— required  to  produce  the  desired  tint. — 


-a! 


Bleotrlo  Ug-hta. — In  concluding  his  report 
upon  the  dittereut  systems  ot  lighting  which  were 
exhibited  at  the  Paris  Exposition,  Bu  Moncal  aays 
that  the  systems  ot  incandeseenos  are  alieady 
numerous,  and  doabtlesB  maoy  others  will  soon  he 
added,  tloal  uf  them  differ  from  one  anotheronly 
kiy  tbe  oompoeitioQ  ot  the  incandescent  oarhon  aud 
its  mode  of  fabiiciitiou.  It  ia  impossible  to  hue 
aoy  correct  judgment  ou  tbe  mors  ur  leas  brilliant 
aspect  of  the  lamps,  tor,  as  Lhey  are  fed  by  electric 
gaaetatora  of  very  difteieut  iuteusitic*,  those 
which  have  tbe  atroagest  carrenta  naturally  fur- 
nish the  most  brilliant  and  whitest  light.  It  would 
therefore  he  imprudent,  he  thinks,  !•  pronounce  in 
favour  of  any  aingla  system  until  a  serious  ax- 

commisnoD  ot  disinterested  acientifl,;  men.  There  j 
is,  bewever,  reason  to  hope  tor  a  satisfactory 
solution  of  tihfl  problem  of  hotuehold  illumination 
by  eleelricfty. 


QUERIES. 


f4SflW.]-( 
side  00  u  pn 


Old  Tlolin.-I  i 


s  riddle;    Or.trbcMia 


tulL  i^k-i)iolbvdviir 
inn  mr  ilio  particullr 
■  it  i*  of  uiy  particular 


■lusT    The 
1*6050.) -Pol (ah [Off  Bholl    of   Toitotas.— Wi 


[ISIWl  j-Hydiaullo _  _ 

Sol,"  vr  dji;.!:    uliir  corTespund-ut.  kindly   i: 
'  cuaitrui'tiou  anl  uiode  uf  workiiur  Iba  abii 
I*.  11. 
{(jGOI.1 -Worms   tn    0  lat  era. - 


have   a  (lite 


ml  w  rn.K  11 

with 

lhp''n'tbalith?!'b'^°uuniFSul.-"'LlT..."'  '"  ""''"' 
[J.VKS.]— MuBlc.-I  iiin  a  r»lc  plntiW  with  writl 


[49CH  ]— Collodion  Dry  Flatea  — WIU  Mr.  I^n- 

asler,  or  "uiiie  utlier  leaJi't,  piva*  «.r  ot  preparing  the 
buve  ploies  lur  liotem  slulei  I— F.  W.  D. 
,i?t>v,]  -Plotnro-Prameo.— Pl(a>e   kivo  me  tho 

^Udihl,  riliuwing  tliu  putea  ul  tlie  wood  tJirough  Uie  gilt. 
■  hardly  tUink  it  t:ba  bo  put  on  in  tbo  hiti.  I  b*ve  itj 
le  a  iiuauti  r  at  what  u,  I  tliiuk,  lu-uud  '■bronic 
powiler."— J.  W. 


-.siSa 


Ittiicr.J-Varnlali  for  OaB-Pipea.— How  it  the 

painl.  or  vanish  innde  wbliJi  ii  bhwI  ou  Ka>-pii«i!— 

[4'H»]— HorlBOntol     Bnglne.- 1  have  a  vfiv 


I   "Jack   of   All   TradeH."-Tlianka 

lani  TrryMiiry  idid  uuC  make  mTBsIf 
id.  'ihe  l<ornii4ii4  bandi  ( No.  4SIUS)  an 
anincliluwiJdi.aremtde  ol  MHaenlm- 
ir  ll«d  "tnHKM  01 


idjoi. 


.(rout 


14:%;".',- BuftllaH  Cloak -B^rtnff.—Havtn*  hod 

i.uiit:  dilHidly  u  aUiiw'inK  ihe  Icnsicn  ot  an  Englisb 
flnck-apiinit,  inHDi'tnim  loiikliig  il  nj  ii/fht  that  Uu  gut 
bralie,  anil  at  uthuia  uiaUng  ic  sii  slack  that  the  clock 

Die  lon-i'U  <il  the  rp  mi;  (liuiilel  bv  ailjualtd  betura  or 


.1— Wood  Tnralnfr.-I  will  fi*l  much  obliiied 

bivlutumav^  Liuuw'CfJi.if.sJlIL  Jung wtfval 
irithint  rprinL-liiK  i°  lb'  eeutiel  Tha  oidinair 
dr<'ii!ar  Ji^itlK  will  not  do  Im  oval  shall a.~  J.  S. 


,  and  Chuk-isi:  uf  sold  and  n 
What  awt  t'f  vjrnisTi  will 
Ami,  how   aia  1  to   woe 


l-Tlolln.— WjuH  "yiddler,''  or 
i^pcfimeater.  tell  noa   vhrlber  I 
led  that  Saiss  pinu  is  thi-  best  WMi 
a*^  fur  the  bmst  SDniidliiiatd  ol  tlie  violin! 

'  ot  nainjr  syouunv.  roseirood,  i 


ithtr  in- 


lat  ean  be 

Wbal 


rve  vtwd  iiuteiul  I    '. 


■bunid  o^ 

n  making  tbe  back  and  bnaat  uf 
111)'  lefly  BOuUl  nueb.  tA:JJniB— 
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[4G(mr—'L,  N.  W.  B.  EnsrixieBi  — WiU  any  cnrre- 
RpondcDt  oliligc  lae  with  (limeiuuona  of  "Pogusurt,"  No. 
Ib40?— Glide. 

[45676.] -Carbon  Bods  ftrom  Coke  and  Sul- 
phur.—Would  Bir.  Albert  Smith  deecnbc  more  fully  t>io 
pruce.wR  hy  wliich  he  m&koa  carboa  rods  fxiiin  o.okv  and 
sulphur 7— J.  IIi8i.(ii'. 

[46670.1— Colar  Qold  Fields.— Would  anycorre- 
ppondent  (?ive  mv  nn\e  paiticulars  its  to  the  climate  of 
the  GoUr  pridd  llclis  I  Is  it  healthy  fur  Kuglishmeo  or 
not?— Mis  KB. 

[45n77.]-How  to  Dress  Babbit  Skins  P-Have 
n^cno  practi'ui  fnrrit-rn  or  cumurii  ita  subuuriberii .'  I 
want  to  dxc'jiii  a  rabbit  or  liiire  Hkiii,  so  tiiat  vhen  dune  it 
fchall  be  bruwn  or  white  leatlii'r  intudc  and  ak>ft  the  same 
aa  akini  you  hay  itt  8boys.  Thu  ijuestiuu  has  been  as»ked 
several  tunes  within  the  la«t  two  ur  thice  yem,  but  tlie 
only  answer  has  been  the  alum  and  saltpetro  dodge, 
which  leaves  the  skins  like  stitf  parchmcut.  84ime  of  us 
w  ould  not  miud  the  extia  tniublo  ur  time  on  a  fuvuuritc 
cat  or  rabbit  iikin  if  we  could  turn  it  out  prupi'rly.  Will 
Bomnone  kindly  irivr»  the  process  from  tho  time  the  currier 
receives  tlie  raw  akin  until  he  returiis  it  turned  into 
leather  1 — Niobk. 

[45678.]— Test  for  Arsenic  in  Copper.— Will 
Bome  of  our  ch^'mical  readers  kindly  give  me  particubirs 
of  the  moAt  accurate  and  quickest  method  for  tei*ting 
(quantitatively ^,  flrstljr,  arf«enic  in  retlned  copper  ;  and, 
secondly,  arsenic  in  cvppor  precipitate  t— ^VasE.Nici'M. 

[46679. J— Chilled  Car-Wheels. -Can  any  of  our 
readers  give  me  suine  idea.soono<rning  the  above— thebe.it 
dam  of  iroa  to  use !  Also,  the  time  they  ought  to  stop  in 
chill  ?— Gallo. 

L45680.]-Soft  Vetal.— I  am  told  that  the  above  (a 
mixture  of  lead  And  tm,  ur  zinc  and  tiu)  is  now  exten- 
sively u«ed  fur  machine  bearings  iniitead  of  brass.    (;an  _ 
anyone  tell  me  what  proportions  of  c:ich  to  use  in  cast-  ! 
ingT     Aud,  whether   these   bearings  arc  durable!— F.  ' 
M.I. 

KM81.]— Church  Bell.— I  want  to  re-hang  a  church  , 
,  which  is  at  precttnt  hung  very  ditflcult  to  ring,  and  I 
would  be  obliged  if  numu  corre<pondent  would  let  mc  | 
know  the  pnver  way  to  hang  a  beil  to  as  to  be  easily 
rung !    At  present  there  are  a  number  of  metal  segments  . 
bolted  rsund  rim  of  bell  wheel,  which,  I  imagine,  should  \ 
be  only  at  tip  of  whcfl.    The  bell  is  about  6owt.   A  small 
sketch  woiUd  greatly  oblige— Tohpr.  , 

[46682.]— Variable  Stars.— Could  any  of  your 
oorrcspoDdeuts  kindly  inform  me  aa  to  the  exact  time  at 
which  Algol,  ur  any  uf  the  variable  stars,  may  be  ob- 
served at  their  ditfi'rent  magnitudes  ?  I  have  watched  ' 
Algxjl  for  a  considerable  timo,  but  have  never  yet  Been  it 
at  its  minimum.— J.  Bisitor,  High-street,  Beiwick-on- 
Tweed. 

[466S3.1— Beef  and  Ham s.- Will  Fome  of  '^onrs'* 
kindly  toll  me  ii  it  i.-t  priurtieritile  to  cook  rounds  of  beef 
and  hams  by  st\:am  .'  if  mu  please  give  time  i  or  joints 
from  201b.  t«i  6<'>lb.  AI.ho,  givo  descriptiun  of  be«t  steamer 
for  same.- Y  .usa  Cook 

[46G&l.]—Pbotog raphe  Coloured  with  Water-  i 
Colours.— In  E.vausii  Mkchanio  of  Dec.  23  1R«1,  there  • 
appeared  a  n.ost  inteieotiiig  article  entitli  d,  **  Cheap  and  ' 
l.ffective  Finished  i-nlarpoments.  '  Uetein  was  de- i 
Hcribtd  in  a  very  clear  way  how  photographs  can  be  ' 
O(iloured  with  uil  L-ulours.  Will  anyone  kindly  inform  me  ' 
how  the  same  thing  cm  l>e  bosl  done  with  water -culour^ .' 
— T.  H.  Waltbb. 

[45GS5.]— Chinese  White.— Can  anyone  tell  me  how 
to  x«-moiaten  Lhirjest.'  white,  such  as  is  sold  in  buttles 
fur  water- culour  painting  i    I  Und  it  eo<in  diirs  up  att*>r  I 
it  is  once  opci.ocj,  and  w.-itar  only  makes  it  work  gritty 
and  rough  in'^ttad  of  smooth.  —  Vatiieck. 

[466^0.  J -Taking    I<eaf  -  Impressions.— Some  ' 
years  a^^  I  rt-iueiubt-r  a  I'rteud  of  mine  shuwing  me  some 
imprort»-ion8  <it   Ifcavi*:!  w'lich  he  had   tuktfu  on  phot^j-  , 
graphic  piiper,  but  lie  p«aid  they  wcie  not  poimMieut,  nnd  ' 
required  fixing.     Wuuld  sumc  photographer  kindly  ex- 
plain the  pr«jcetMi  and  prepaiation  uf  the  paper  I    And,  ' 
say  how  tu  render  ttiem  pcrmiinont,  when  ex>.uK-<l  in  an  . 
ordinary  scrap- bofik .'    These,  taken  from  **  life,"  and' 
preserved,  I  imagine,  would  furm  a  valuable  aid  to  the 
study  of  botany,  and  probably  some  students  in  this 
branch  may  be  able  to  give  me  the  depuvd  information. 
-J.  W.  F.  S. 

[46687. j— Testing  Commercial  IVitrate  of 
Soda.—  Would  Alot  rt  Siiiitli,  or  **  AnalysT,*'  inform  me 
ot  a  ready  xKcthorl  <>f  tciiting  nitrate  of  suda  lor  its  per-  | 
centagc  of  rcfiaclion  .'  (.)r,  p<Tliaps,  what  wuuld  bo  more 
to  tho  point.  itt>  value  as  a  source  of  n  trie  acid  to  tlie 
vitriol  manufacturer .'  lam  aw  re  that  the  amount  of 
chloride  is  HK-c.tainoil  S'.'motimes  by  solution  of  nitrate 
of  (lilver,  and  the  siilph:tte  by  baiium  chloiidu  ;  but  I 
w.inC,  if  popi»iblc,  to  deterriiine  its  valut*  by  ouk  teift,  or 
two  at  the  mivt.  If  ttiiudard  soluti'jns  are  required, pleiuo 
explain  prepiratitm  and  quantity  of  lutiule  to  be  taken 
foratcst.-J.  W.  F.  8. 

[45088.]— Mersenlus.— "While  thanking  »•  F.R.A.S." 
(IBIkiI,  p.  399;  lor  his  notice  of  the  query  in  lettvr  10.')13 
rt'gaiding  Merseniu-,  I  would  just  ob«ervo  that  it  is  not 
for  any  interior  object  in  Alerifen  ins  itself,  but,  as  I  wrote, 
an  interior  object  within  a  f>niiill  crater  on  the  s.iUth- 
east  wall  of  Mt.-recniuN,  tliat  I  wish  infoimation. 
With  Neison'H  dL'rtcri»>tion  of  Memenius  I  am  faniiliir. 
The  mound  lettered  1*  I  i.uve   fre<juently  obstr^^.— 

ACOJIITK. 

i4fl6S9.] -Names  and  Proportions  of  Bivet 
HWWis.— "Vv  ill  wnii'j  ot  your  con u>ptmd«ut.s  givo  sketches 
And  sixeH  for  the  iiUive  '.  And,  hay  what  .snap  htad  and 
0^iciil  heads  are  ?— ^V^  Clauki:. 

4W90.J— Model  Locomotive.— Am  l  wish  to  make 
4  Biodel  loc<iiiiotive  to  Kcuie,  will  "  bunlight,"  or  a  reader 
jj  cIm  '*!£•  ''^••"  kindly  give  me  dimeitNious  of  the 
■1  W.  B.  7ft.  txpicBH  engines,  a  ske'ch  of  which  Wits 
^f^  in  Vol.  XXXiV.,  No.  862  1  Or,  say  whether 
^ly  JimenHioned  diawings  have  been  publi.shcd  in 
■^  J^t^etr  or   ^•'■••c^niiy /     If  so,  what  dates.'— E. 

-The  pegs  of  my  violin  were 
'rd  places  on  pegs  and  in 


holes  so  aa  to  make  them  lit  better,  I  found  they  were 
so  tight  that  I  could  scarcely  move  them  mthout  using  a 
mmill  wreni:h.    How  may  X  hit  the  happy  medium  i— 

YOUJIU  FlUUURB. 

[46G94.]—  Cementingr  Speculum.  —  Will  Mr. 
Lancaster,  or  other  correspondent,  sAy  if  I  would  be 
likely  to  succeed  wit^  a  speculum  compjaed  of  three  5in. 
gliM  discs,  each  ijin.  thick,  K'lound  and  cemented  together! 
What  would  be  the  bctt  cement  to  stand  the  grinding  !— 

BOBITXO  ArSTBALIA. 

[466^3.]- Slow  Motion  for  Micro.  Stand.— To 

"BcsuoHT."— Please  tell  me  how  to  make  th-s  slow 
m<ition  for  a  micro,  standi .'  I  liave  made  the  other 
parts.  I  thought  of  moulding  di.ssidved  rubbitr  for  the 
spiin^, but  caunut  prevent  tiic  sticking.— Oxk  Wuo  Will 

DE  (TKATrFUL. 

[4.^594. J— Wood  -  Engravinff  Machinery.— 
Would  any  kind  re  tder  cay  how  wood-eograving  and 
letter-cutting  is  done  by  miehiner>,  having  seen  some 
cut  in  Rook-cnd  Maple?  Tut*  Americans  were  the  ftist 
that  cut  tliein,  and  they  are  now  made  ut  home.  I  hhoiild 
be  greatly  obliged  if  Miiy  kind  n-ader  would  say  how  thoy 
are  djne,  and  it  one  cua  be  m.ido,  with  a  rough  sketch  of 
same.— A.  Y.  Z. 

[45(£i5.J— Ivory.— I  should  be  ^ad  to  know  if  an 
ivory  comb  c>m.  be  saff ly  waidied  in  the  ordinary  way 
with  eoda  and  wa'.er  I  Ur  else  how  ?  Also,  whether  ivory 
is  more  brittle  in  use  than  the  usual  bone  or  vulcanite  .' — 

EXMOrTH. 

;;4569G.] -Ornamental  Olass-Work.-I  should 
feel  obliged  if  any  of  your  readers  would  inform  me  how 
to  quick  glass  the  same  as  uscl  for  the  black  ornamental 
work  t  I  want  to  try  a  few  experiments  with  glass  on 
copper.— T.  Bbaulky. 

[46697.]— The  Cape  and  Natal.—I am  a  carpenter 
and  joiner  bv  trade,  and  um  de^irous  of  emigrating  to 
the  Cape  or  Matal.  Will  any  of  your  numeruns  readers 
kindly  inform  me  (1)  the  cheapest  and  best  route  to  take, 
(2)  about  the  coat.  (3)  What  are  the  wages  of  carpenters 
at  the  Cape?  (4)  does  it  present  to  one  in  my  occupation  a 
good  fleld  for  emigration  I  (6)  I  am  a  good  sehulary 
having  coropcied  at  one  or  two  Govommeot  examina- 
tions. Would  this  assifct  me  to  any  other  occnpation  that 
woidd  be  more  remunerative  than  that  of  tlie  building 
trade  I— Fboko. 

[46698.J— Leolanche  Battery.— Would  Mr.  Lan- 
caster, or  other  sound  electriL-ian,  say  if  this  plan  of  a 
liocliuiche  battery  would  work  well !  And,  it  not,  why  ? 
A  white  earthenware  jam-crock,  6in.  diameter,  suod  6in. 
deep,  a  plate  of  coke  m  the  bottom,  with  an  inch  deep  of 
broken  coke,  and  some  small  pieces  of  needle  manganese, 
a  layer  of  white  blotting-paper  iia.  thick,  and  a  cake  of 
amaJgamatcd  sine  suspended  in  the  fluid  ur  lying  on  the 
blotting-paper,  exciting  fluid  half  satiuated  solution  of 
sal-ammoniac  S^in.  deep,  the  wires  from  the  plate  of  coke 
and  from  the  sine  to  be  carefully  iusulat«l.  This  form 
of  battery  suggest-i  itseU  to  me  as  cheap,  ea.sdy  msde,  and 
easily  renewed— and  a  useful  form,  ii  there  be  no  senous 
objection.— B.  F. 

[46699.] -Watch  Bepairinff.  — An  individual, 
thinking  to  put  his  wateh  lu  better  order,  unscrewed  the 
balance-  cock,  the  watch  being  wound  up  ;  oonsequently, 
the  pallets  suifted,  and  the  watch  "  run  down,"  but  in  so 
doing,  the  teeth  of  the  crown-wheel — it's  a  vergo — got 
damaged  and  knocked  out  of  e<jualit>-.  I  have  attempted 
to  re-cut  them,  and  have  sucu-.odcd  pretty  near,  but  not 
to  my  satiifactiun,  as  there  in  a  little  im^uiarity  still 
perceptible  in  the  tick.  Perhaps  my  tools  are  defective. 
Would  any  of  tiie  t  xi>(!nenc<:d  arid  clever  give  me  a  liint 
as  to  the  iHodua  omrnmlif  and  the  tools  requisite  for  such 
icn  operation,  as  I  should  liKe  very  much  to  master  it  (  It 
perhaps  requires  a  m  »re  p:»w  rfid  glass.  Al-o,  1  would 
feel  obliged  to  know  the  least  quantity  of  tools  for  doing 
a  pivot  clfectually  \  And,  where  such  could  be  obtained, 
secondhand  and  chfnx).'  Same  sh -rt  time  ago  a  series 
of  paiMTs on  the  WaU-h.  &c.,  apponred  in  tho  "  E.  M.," 
tlie  author  of  which  mtntion<'-il  something  regarding  a 
translation  of  a  most  usbfiii  little  woik  on  Watch 
KTpaint,  Asc,  being  m  progress.  Has  it  yet  appeared  f — 
l.vg.  ibRK. 

[46700.]— Tools  for  BeodiniT  Iron.— I  wish 
some  readers  ot  the  E  .olisii  Mechanic  would  kindly 
give  mc  a  description  of  tomo  tools  for  bending  iron — 
such  as  h(K>ks  and  flat  iron  -  -  on  ite  edge,  &c.  {  If 
anyone  could  give  luu  a  hkctch  1  should  Le  glad.— W. 
J.  W. 

[45701.]-  Musical  Box.  I  have  a  largo  musical  box 
to  repair.  It  plays  the  tuiiea  all  right,  but  K>me  of  the 
notes  sometimes  make  a  cunous  quacking  noii»e,  and  at 
other  timfs  sound  all  right.  Could  any  of  our  Currc- 
8pond«;nis  kindly  tell  me  the  rejDon  ?  Al.so,  for  what 
puri>'.«e  are  those  litile  steel  sjirings  which  are  undeineaUi 
the  points  of  the  comb  '  -  Watcumakka. 

[45702.1— Yacht. -Wliat  is  the  best  and  most 
approved  method  known  of  protecting  the  inside  of  a 
steel  budt  vessel  from  rust  ixx  fivsh  water  {  And,  how  is 
tbv  pr<-puiutiou  applied  .'  What  is  the  best  deacription 
and  pn>i)er  tiiickuctM  of  ui'Ul  (.-ipes  uther  than  lead  for 
the  ULitribution  of  hot  and  cold  water  pressure  supply  on 
botrd  ship  \  And,  how  should  the>'  be  ptepu^  lor 
protection  against  corrosion  from  rust .'— j.  W.  iJAaNS. 
M.Inst.C.E. 

[46703.]  -Dynamo  -  Machine.  — In  "  Ours**  of 
Dci.;.  lij  is  a  letter  from  "Anglo-Dane,"  in  which  ho 
mentions  a  dyuaino-maohinc  wiiiL-h  will  deposit  copp<?r  — 
ablaut  -Jib.  p  r  24  hours.  As  this  is  the  very  thing  I 
want,  would  it  be  !L'<king  too  mu(!h  to  ask  him  to  give 
me  a  few  particulars  of  Uie  machine  to  enable  me  to 
make  one  7    The  letter  referred  tu  is  19622,  page  366.— 

Ku^.N'lO. 

[46701.]— Case>hardeninff  Bicycle  Bearing. 
—Would  some  reader  teU  mc  the  way  to  case-harden  a 
pair  of  bicycle  bearinga  I— J.  ii. 

[46706. 1  —  Master  and  Apprentice.  —  If  a 
master  dieiit  leaving  an  .apprentice,  if  his  widow,  now 
his  sole  executrix,  c.ixriea  on  the  business  by  the  aid  of  a 
suitiblc  manager,  is  such  apprentice  legally  compelled 
te  serve  his  time  to  such  wid-«w  and  execntiixf  Or, 
must  he,  if  willing,  have  new  indentures  T— K.  B..  Ips- 
wich. 


[46766.]— Piano-Strlnffs.—  I  have  a  grand  _ 
forte  vihich  has  had  ruugh  usage,  and  manv  of  ibe  irt 
are  rusted.  I  should  very  much  like  %o  tBonragklf  w^ 
string  it,  and  any  infonnaiion  as  ta  detail,  and  fte 
procuring  of  the  proper  m-ftterials  will  be  gladly  rm' 
ceiv^.  1  may  mention  that  I  am  natuially  inmifsl, 
and  the  tuning  will  be  an  easy  matter  if  I  eaa  fit 
over  any  mechanical  difliuulties  that  may  cnp  q^— 
Barxahdo. 


1 46707.] -Cut   Crystals.— WiU   any 
tell  me  how  the  cryntaisans made,  dog's,horflea*,4Be.,kaAe, 
aa  seen  in  pins  ?  — F.  M. 

[46708.1— Bemoving  Burnt  Clay  from  Qub- 

ings.— Can  any  of  your  readers  tell  zne  now  I  osni 
cUy  that  his  been  burnt  into  metal  white  riistmg  in  •< 
mould  .'— FouMutiB. 

[46709.]  -  Q-ildlng   Solution.  —  Can  any  of 
readen  oolige  mo  with  the  furmula  for  com], 
solution  wmch,  when  painted  on  glass  and  heated* 
a  lilm  of  bnght  gold  f    It  eonsisui  of  a  solutloii  of 
gum  in  an  esHential  ol  and  a  gold  salt— I  iiiiiiiiin 
chloride— dissolved,  in  the  mixture.    The  gold  dapiri 
to  require  no  burnishing.- (iiLT  tie 


[45710.]— Iffagnet.— To  Ma.  Laxoastsb.— IhsfSgDk 
a  12in.  by  2in.  by  Kin.  H  S.  magnet,  whUh  I  wish  toon te 
amngnctiumaehine.  it  has  gut  wesik  by  lying  by  fii  si 
time,  and  I  witdi  to  knuw  if  it  would  be  paMAtoteH- 
magnetise  it  without  hardening!  I  have  seen  BiBy 
directions  in  back  numbers,  but,  being  a  norioe  fa  At 
lino,  they  are  not  explicit  enough.  Would  von  be  ■» gMl 
as  to  Slate  the  quantity  of  wire  and  »ize,  aod,  if  otetmKBm 
that  it  shou  d  go  round  the  whulc  hone-shoe  I  Or,  wvul 
it  do  to  cross  midway  ?  The  batteij  power  and  thetiH 
required,  as  it  has  boon  magnetised  before,  whieii  pobtf 
the  magnet  ((oes  to  the  copper  of  the  battiary  I  I  haiea 
intensity  coil— would  it  bo  advantageoiu  to  attMkA 
thereto  I  Having  seen  some  of  the  bou^t  msgailii 
machines  with  ca»t-irun  bobbins,  this  plan  X  have  adoftrf. 
1)0  you  tliink  it  better  than  wood.— .Novics. 


[46711.]— Botary  Pill  Machine.— WiU  somi  otev 
numerous  friends  kindly  aid  me  in  ■w«*iri"g  this  nmimt 
—by  drawing,  if  possible  ?— £.  M. 

[4^712.]  —  Continuous  Brakos. -— Would  warn 
corretopundent  kindly  give  deacription  (with  drawiif^M 
possible)  of  the  vacuum  ejector*  uecd  on  the  Q.lfJL  sol 
ti.E.B.  engines  fur  8mith  s  vacuum  biake!  A]«>,esril 
anyone  inform  me  how  the  vacuum  is  c  ested  oatti 
Midland  engines  lor  the  fciaaders  and  Clayton  aotOHilh 
vacuum  brake.'  Why  are  the  O.W.B.  and  JCidkil 
engmcR,  which  work,  tlie  Senders  vacuum  brake  on  ttss 
trams,  htted  with  steam  brakes  on  their  own  wfaeds  t  A 
deacription  of  the  steam  brakes  juat  mentioned 
oblige.  Also,  the  steam  brake  wiiicn,  X  heir,  ii 
fllt«fCL  to  some  L.  and  N.W.K.  engine*,  and  tiw 
brake  on  the  large  8.W.K.  bogie  engines.  What  iitii 
principle  uf  the  flcbeilein  brake  und  Hardy's  vaona 
orake  on  the  L.  and  Y.K. .'  Saetuhes  to  iUnd.zatedMGBK 
tiuns  would  grcatlv  ubli  e,  as  I  am  anxious  to  lean  lA 
can  about  railway  brakes.— BaAca-IlLOCK. 

[45713.]— Trigonometry.— In  reading  a  worik  oafti 
steam-engine,  I  And  the  tuiluwing— viz.,  to  find  at  wM 
part  of  the  stiokc  any  given  amount  of  lap  cmthertOB 
aide  will  cut  oil  the  steam.  SuJc. — .  dd  ihelapoatti 
steam  side  o  Uie  lead,  divide  the  anm  by  half  thslooA 
of  stroke  uf  the  valve.    In  a  table  of  natunl  sinnlH 

the  a. c  whose  sine  is  equal  to  the  qnoiieut  ihns  i 

To  this  arc  add  i)u-,  and  frum  the  turn  ox  these  two  i 
subtract  tile  aic  whose  co-ine  is  equal  to  the  lap( 
steam  side  divided  by  half  the  stroke  uf  the  valve, 
tlie  cosin-  of  the  remaining  iirc,add  1  to  it.andmnlt^ 
the  sum  by  half  the  («tri«ke  of  the  pision,  aud  the  |saii< 
is  tlie  leng.h  of  that  part  of  the  »truke  made  by  thesMM 
beioie  the  steam  L*  cut  off.  I  bbould  be  obl%ed  tf 
*'  M.i.3i  E.,"  or  bOHieone,  would  shuw  uie  land  ilniinJlM 
it  will  bo  of  use  to  oihir  rcadtrs)  huw  tho  KSiiTt  ii 
arrived  at  in  the  case  of  a  plid^-vaivc  whose  stnlBi  k 
^n.,  and  th-;  lap  on  ihe  i^am  (dde  equal  5m.,  leid  jla* 
stioke  of  pi.'rtou  4fi.  I  I  hava  tablet;  ul  lugaiithBMLr- 
Stkau. 

L4:i7l4.]— L.  Y.  B.Tank-EnglnoB.~To  **B.H.S.* 
— Jkl:tuy  thanks  for  your  leply  to  luy  query.  Will  Jia 
kindly  iielp  mi-  taifier  L>y  haying  in  waat  wu-y  the  tastltf 
the  7 i)  das  1  are  shoitert  Dm  luey  come  f*jrwazd  of  aai 
inclt)!^.'  the  driving  spl-Vihcr !  Also,  ore  tl&c  cab,  ent 
bunker  ^plasho^s,  una  sund -boxes  bimil&r  to  "XS  (rilp 
coupuxl)  Cia^iif  \  AliK),  It  It  is  not  asking  to  j  mni!h,^it 
is  the  cupaciiy  of  both  tanks  .'  -CEsx.iua. 

[45716.1  —  Valves.  -  The  valves  of  my  40  kfh 
horiisontal  eng.ne  leak  a  little.  How  am  X  to  psoonili 
put  them  tu  rights,  wnat  tools  X  will  require.  &«.•  Ml 

oblige  .'-C. 

L467iG.l-01d    O-.   W.    Engines.— *- The    IMff 

Dutctiinuii,-'  in  tho  answer  45527,  in  last  wc«k's  **  &JL. 


retisra  to  tiie  **  liiuiidrrer"  engine uu  the  iireat  Wc 
Uailwuy  in  former  tun-rs  as  being  on  mudk  the 
principle  a:;!  the  *'  Fontaiue  "  engine  now  talked  i 
Ameiica.  H*^  speaks  of  it  as  the  **  old  ouj;m«^,'*  btttgifO 
no  fuitlur  iNiitiuulars.  U-*  would  muoh  ubli^bygivta| 
particulars  of  tue  principle.  Aud.  if  lu;  cau,  dimoutat 
and  date  .'— IStloknt. 

[45717.]  -Hydraulic  Accumulator . -A  nan  te 
an  hydruuiic  accumulator  is  121  u.  diameter.  Wktf 
weiglit  is  required  to  keep  up  a  constant  pie— ll  tf 
7u0lb.  per  square  inch  \  Flea«e  show  wuxkinff  of  nto.-' 
J.B. 

[45718.]— Watch-springs.— Can  any   of  ^omi*' 

inioiin  ine  of  the  bu:it  lu  ^ihoO  of  preserving  waichipn 
frum  lust  in  hot  elim^tes.'     1  find  many  spring 
completely  Hpniiei    by   the  atmodph-re,  whica  u  voy 
moisc.     Any  suggestion  would   be   kindJr 
AV.  1). 

[46710.1 -Fishing    Stockings.— Would 

ours"  kindly  ted  mo  how  to  wateiproof  the  sbofi!  I 


ti 


may  state  tuey  ai«  mtdc  of  canvas.    X 

m  It  iadiarubber,  but  cannot  make  it  set. 
useful.— On  Gdaku. 

[45730.1— Metal  Splnning.~How  can  I  la  a 

of  copper  in  the  lathe  m  order  to  tpia  it  iatatte 

a  bowl  or  hemisphere,  without  "**^*"g  *  hate  te 
Atiios. 


to 
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thenu  no  proof  tl 
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ISETVL    A5I>   SCIENTIFIC    VOTES. 


fllo  bs  DWsstiMd,  milked  loaaila  wilJ  at  oace  be 
hmrd,  aou,  what  ii  yet  more  curiam,  these  sounds 
wilt  be  DOtiotd  wIibq  capper  is  uaed  sa  a  rubber. 
It  tha  file  be  Ilaiited  the  aounils  bBcoma  much 
knidw.  ^tliehaatiiig  msj  be  produced  by  the  aotion 


thii  class  of  pheui 
bintioD  of  ooppar  Kguost  ooppsr,  or 
iron,  and  gananJlj  auj  two  pieces 
-  '     mmoa     ao     uppradabla     aomid, 

ot  one  of  the  teli^phonii  wires  oe  ler- 
opper-plate,  and  the  other 
[ed  sounds  will  be  heard  in 
I  cnuCact  between  the  two 
be  done  whea  they  do  not 
In  this  cose  even  persoieion 
If,  icistead  of  beatmg  them, 
I  uuap  iotermedieiy  between  the 
OS  water,  sounda  will  be  heard  at 
the  contact ;  bat  it  is  necessary 
that  the  OMrtals  ihonld  be  of  a  different  nature,  or 
no  leaolti  will  f  otlow. 

Xltrs  Oattlnff  Kaohlna  and  Ooniei 
Ctammp. — Messn.  Booth  Brotben,  ot  Dublin, 
Jntt  iDtradndng  a  tegiatared  mitce  cutting  mad 
iriiiob  nipplies  pietoce- f  rame  makers  and  amat 
with  a  tool  by  means  al  which  pictnre-fti 
mltcM  can  be  cat  with  apeed  and  accuracy:  the 
mOKldiSf;  leavM  the    machine  with    a    perfectly 

loth  joint  ready  for  nailing,  diapensiDg  with  the 

of  the  saw  and  the  plane.  They  have  also  a 
Iftered  oonier  cramp  for  nuling  picture-frame 
res.    The  ends  of  the  pieces  of  moulding  ta 


rtaee  deroted  to  lettos,  queritie*  and  replies  is  Hisaai  f  oi 
n(BSDeadgo«d.aadltiswit(aiiC->oofiaprU  widkqaee- 
bam  neh  ae  are  indiiated  aboTe,  which  an  only  of  mdl- 


r  means,  which  may, 


elentric 
leua.  The 
:on  agaiiut 

but    it 


AVSWZSS  TO  COERESPOHDEITTS. 


drawn  to  Uat  Ho.  4.    Hu 


form  the  frame,  having  first  been 
rata  angle  ot  45°.  in  the  mitre  cutliug  machine  are 
insetted  between  the  fixed  jawa  ot  the  comer 
crampi  the  morable  plate  is  then  setewad  down 
firml;  against  them,  and  they  are  thus  held  while 
the  ends  are  being  securely  nailed  together. 

SaacnrlDK  the  Power  of  Belta.— The  Mc 
tkanitiU  Sugintrr  mentiona  a  simple,  and,  it  Uiinki, 
aSectiTe  dence  for  meaauring  the  power  of 
driving-belt*,  without  going  into  any  tedionn 
dvnamoEMttJe  ealDolatious.  An  ordinary  two  -part 
damp,  with  a  hook  on  one  plate,  ia  eecured  te  tfa<' 
belt,  and  to  the  hcok  is  attached  a  common  spring- 
balance  snah  aa  ioameo  nae.  The  other  end  ot  this 
in  torn  is  fastened  to  the  neareat  wall  or  timber 
that  will  give  a  direct  pulL  The  engine  is  then 
started,  and  the  reading  of  the  spring-bslande  at 
the  moment  the  belt  slips  ia  the  actnU  resietance  or 
tension  of  the  bait  on  the  pulley.  This,  multiplied 
by  t^e  speed  of  the  belt  per  minnte,  gives  the  tataa 
foot-pounds  tranamitted  by  it  tor  the  time 
reokoaed.  This  will,  it  is  thought,  prove  a  ver^ 
oeefol  device  for  i>artiea  hiring  power,  as  there 
cannot  be  any  question  of  accuracy  ot  oalculatien. 
any  theories  of  width  of  bait  per  horae-powar,  or 
any  error  of  any  kind,  because  the  actual  deaO 
pull  of  the  particular  belt  in  question  under  test, 
irith  all  ita  pOTtections  or  imperfectione  as  ^ey 
aotnollj  eiis^  ia  given. 

TTnderKTOiuid  Idfa  In  Encland. — Aocording 
to  Ltn  ilomi'a,  the  proposed  tunnel  under  tho 
English  Channel  has  led  to  nme  statiaUcal  in- 
quiries which  have  shown  that  the  number  of 
penona  in  Great  Britain  who  are  engaged  in 
undergronnd  employment  is  378,1.^1.  The  length 
of  the  galleries  in  which  their  labours  are  carried 
on  is  not  leaa  than  'i6,7ii  inilea.  The  greatest 
depth  of  the  Chnnnelis  IbO  t<et  and  the  lowest  part 
of  the  tunnel  will  not  be  over  2UI1  feet  below  thci 
enrface.  The  greatest  depth  ol  ihe  coal-mines  ia 
about  2,S0i;  fust,  and  tlie  least  ia  about  :ii)0  fiwt. 
The  Channel  tunnel  will  only  form  about  one- 
thirtieth  at  one  per  cent,  at  the  total  subteiTaDeati 


?/ 


Bill  has  been  lodged  for  the  conirtructian  af 
an  oloc'rie  railway  under  the  Thjmes  ta  couuecl 
Waterloo  and  Cbaring-crosaataUui^  TbeRodieuta 
on  either  tide  will  be  such  that  \Lft  little  power 
will  be  rttjuited  to  work  the  liue 


.-I^t.8t«mB.iilEcCo.-a. 


,    The  "ruapeany  B^ 

'  'obtaining  sooh  intuit 

■TOU  thacualni  of  it. 

it  tetters  to  hand  up 

ud  miacknawledfed 

1  ~W.  B.  GDulchar. 
"    A.  Lea.— 


A.  T.  Iliin?.-Eri.  f.  N.  ClienhM.-J.Mibatra.— W. 

Hiran.-T.  ShiUitoe.— U.  G.  Biiiet.-C.  T.  Morttan.— 

ThunuUechania'InHtitalc.— K.rienticv.-C.JubbDr. 

— Ven.biM  and  Co.-J.  Luta«.-H.  T.  Ward.— T.  K. 

Clapham.— A.    Bcbeacker -P.    ValLiacie.— Dr.    J.  U. 

........_      ™._    .^     ......_,_      ...     ^     Hydo.-a. 

sd  Co.— Uoler 
aTh-u,  Ttionui,  and  Ol.  -  It  Miimv.— W. 

..  MechMic— M.  H.  Bridle.— H.  M.-W. 

LmdoB— Meteor.- aiinlifrnt.- y.  H.  Waohsm.- S.  A. 

WawU.-Jack  of  All  Trades. 

.  H.  North-road.     (Aiaethod  of  tuninv spirals  in 
.    ,._.    ^-^-^      ..■■. '•  Bne  Hpirals,'' p.  MO, 


Jotinsten.'Barljiu,  Thorn 
M.  Bdl.--  ■ 
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to  some  ot  the  electric  liglituiff  « 
tlnd  iL  good  dral  of  inf  onajLtion  on 

.._,  .y  y     (Wedoa  t  ki. 

idiDtod  sgenof ;  but  we . 
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lluiyjr,"  publiatied  by  Lock- 

Uill-«inrt,  K.C..  at  :1s,  «d., 

,  -A.  E,  Jj,    iSughas.  Srury- 

lIuo,  Shoe-line,  fijrshectmtiUl.    1. 
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p  book.) -A.  E 


Heat  red  luid  bury  in  auhi 

pLungv  when  red  into  soap,  tallow,  i 

Bw  hundreds  of  methods  ia  back  tc 

(We  do  not  undentand  your  abject     If  it  is  nude 

hesTier  thu  the  water  it  will  >iiik ;  if  Ughtn,  It  will 

the  lower  half  of  the  water  nit.)— Q.  Fkt  i.  (llie 
manufacture  of  coodenved  milk  was  described  on  p. 
«n.  Vnl.  XXXQ^  3.  Uupbecrr  naegiir  is  nude  bv 
—  -  Eqiidl  parts  of  bruised 


.jthTTips  and  wn — „ — 

three  dar  a,  preae,  atiain,  and  add  a  puund  ef  crashed 

landv  k  added  if  liked.)— Tiat.    (Tbe  snm 
.  ...._...  .-^-._. — orchaseallcaCclHiiEoghah 

^  shronometer.  Wecimiat 


satflhtd  of  UarsC  Toey  ue  Tmibls  only  in  iarve  in.. 
strumenis.  and  you  will  Hod  on  a-ticla  on  their  die- 
COVU7  an  psiie  1,  vol.  XXVi.  BhdsI-d  the  indices  ot 
subsequent ToLumes.}— J,  X<-sa.    lAnyLoge  bookseller 


i,Vol.XXXI.;p.6ti; 
'idome.     A  firiUlaa 


If  )ou  refer  <o  tlie  indices  you  will  flod  aimml  papon 
on  the  consttuctionof  tvlQACopoe.]— Not'iositfTui  AaT. 
(Consult  the  ioOiccs  of  bJick  volumes  aad  the  adrer- 
tisemcoU.  Moat  hsn-lbooka  <,f  the  ait  specily  the 
appAratua  accedsBrr.  and  thi>  prico  is  easily  obtained  by 
Douoltinff  the  cawo^ts  ii:  reepcdable  makers.] — 
Juiif  O'Viii,!,.  (I.  Uuerf  InadoilMiblc.  X.  It  is 
oalde  of  luaffneeium,  prepared  by  heating  tko  carlx^ 
niite  in  a  crui'ible  until  nU  the  oarbiioia  acid  is  driven 
on.    3.  They  moatly  require  a  "up,"  but  puMibly  the 

handbiwk  published  at  the  office 


I  be  found  iu  all 

inally  obliged  to 

.ii.illy  elected  to  by  the  a 
illiority.  subject  to  the 
,e«  Board.)— No  Naa 
jainduP"f  tl.- — ™-r 

conditioa.  abd  will  publish  11  iiuit- 
ince  if  not.i— A.  BoiMJoiT.    (I.  We 

■   ■- ■       ■     ■       amAita 

.     3.  M   ■ 
.'S.    ixtie  conrdKht  was  the  Dr.1 


I— T.  M. 


?.  M.      (Yon 


peciallyfu 


&lTOLirFl 


I  ha  poi^un.     S.  Ho.)— 
Fas  tliB  priptrty  ef  tht 

anitm  you  aptouly  rmarvKl  It.)— Jo» 
(1.  If  the  sammona  waa  served  ina  wroog 
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Front  Pw  AdTBTtlHinnU  FIT*  dmUlKia  for  the  flnt ' 

^  l>iu  nn  KUlfon  "itHiiccd  MRU  ftir  Hii 
-  -       ■  ippUvUOB  ttl  I 

\'  Itmnil  W.bHVBinoiBd  thAt  noDtiplartd 
iDitHprtlhla  ;  Bon-dvtJoB  li  mad*  «  npv 

^■VL  faoimw  fprerrnbir  bMAHur  itair"^  - 

Bpps'a  Ooooa.— Qrateful  and  Comfor 

OVB  EXOEAirOE  COITTXN. 

na  Ik«v«yW  «Mdl>nin  NiHM  <•  M. /ar  Oi  Jim  1 
All  ■orts  ol  InBtrnmonts  and  Appuatu  < 
KdvinnPanoh  SorewB.  vitli  1 

Wbntulfan,  laah  amJiii^,fD  _ 

■{kdHlLilHn  phEhad  nea  yflBi-'»)iua1«Lr  r  Alia  r^afs.  JWi  frum 
rn'M-n  uka,  'DfO'^raacaadJaitad— Addnta,  d.  J..  HoJjkaad. 

Ornamantal    Wood     and.     Vatil-Onttlsc 

1  H.-P.  Borlmntal  BnirlDa  nmielaW,  ud  in  llrit' 
^LdMiuDndLBiaB.  w]L«ichHD|«  fijr  back-ftarad  bike  tu  waJi^^  I't 

"SDlsnce  Ooaalp"  for  IWD  and  1SS1.  What 
For  good  MloroBQopei  iFilljcive  exwlLcnt  fciootitlE' 
ni'nl.  KoIUbIJmbi.     "■  "'  •^     •      ■    "•.    . 

Funrtc  Q  Tolumea  "  BaHllata  UaohanlD,''   com- 

mat  offen  Id    euIwdbd    "  Otkui    Bnllder'a 

Thi  "PtutOrunBi  of  Science  and  Art,"  «m- 

•ril  dliiV  «'■  iSllS'"'  HiSrV'¥iLMlnV,'«u'[niai''5lVi. 
w.nd.  aad  VanUkliia.  T'snli.iODl  eaadiElsn.  Hto.  krllln. 
b;  Ilia.,  and  llt"i.  bi  HlB.I>|  Wa..  irel|kt  lUk.    VbataOro!- 

Wantml,  iTMid  Pteld  Otaaa.     Eidunse  PMutei, 

FinUclus  SilTpr  Leier  Watohea,  Eagliab.  ntw, 

Sowlnr   Waahlaa  fThf  "  LitUe  Weir"),  dmtIt 

"BnBlnaBr,"  lase-lBCr,  Imund ;   ia74,  '7B.  Tfi, 'IT. 
T'.iiDtisuBd.    nUtalTenV- Li:»i,  WalbrHDuaa.XtlUnHair- 
Booka.— "  BcDtl'i  Bible,"  br  Dr.  S^nvbm  ;  itHl 

RK  HialatT,'' Tl  parta,  Al  aair.  --^ndlnTlWaou  af  Pnc- 
T<E>lO-MrliT,"lTnla,  {"Biiaklu'alla^aa^HdXUIViik." 

■'  naraall'a  Taohaleal  Edaeator,"  bound  in 
iMJ^w.^lo^wBMj^llgUdc-raat,  or  )la.  1»  1  lack  Blocti.- 

Wnatcal  Box(t2  ilr-),  «•(  £IB,  ■•Kaoduntwi 

IHfi  (JIXPENNTSALE  COLDHN. 

61.  /or  Ot  *riHa  iBBTii,  ud  84.  /or  narv  naiudte^ 

For  Sale. 

EIhWcaI  Wlraa  i  (ilk,  ooUon.    ladlwabbar,    ud 
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nunc,&i.'.,iihiaidyDut>kcitlnI  If tbe pUIotill am 
ulltfy  Uip  K«if<trai  nr  judgs  that  Irfau  oomcto  yam 
\aaii\tiar.miiaiietwiAfn\ab\f\ie  mad*.  Wbsth«r 
you  on  lbs  moory  or  oot,  j'aa  W  bptlei  Btt^id.  If 
no  ordtr  la  made,  and  rhe  nglatrar  in  utfifled  the  rum- 
rnoni  bac  lw«n  irrauirly  B^iTBd,  yn^  oumot  be  raadu  to 
par  the  coala.    3.  Anybody  —  ■" '"     '- 


foa  iind  j^ur  piateT  viU  hava  tii  tdiDinii(«r  to  Ifao 
HUtoi-CtTcCiiRH.  (NdC  mtiflh  can  badonc;  bnt 
you  can  try  apaalaotclilarideDlllmB.  Alioiw  it  tj  diy 
(in,  and  thon  bruab  oB.  ApplT  It  aeronl  tioui ;  but  in 
all  probability  the  vood  la  peruunantly  iftalnedr] — Oep 
Uii.  (Xfai?  vbole  att  of  hud  bdI  aof  t  •sldoiny  wbb 
fully  devribed  lo  recently  ■■  the  laat  Toluou.  Sen  pp. 
i:0,  iW,  331.  dW.l-O.  B.  C.  (Tcytupphig  gently,  ot 
^iplT  heat  to  >t>irt  it,)— C.B.E.  (MUKUii^e.  Sre 
indei  to  Vol,  XXXn  .  or  No.  ISO.  p.  9*.)- Jimbi  Eso. 
(ES«s  Mil.  lUU.  p.  tn.l-eABUu,  Abi.idob,  ISec  the 
indiHU  tu  VulB.  XXXI.  and  XXXII.  Wu  hav-,  in 
■llhoanbjiwt-fotB 


p.  luu.vui.  XXX.:  p.  m 

XXVni.  The  laat  ii  a 
isra.)— CB»!inTfi'An'»t> 
i.iir  baoh  Tolumn,  look  In 
■■rmoOcBl  Bcwipta."'     ' 


tU.N.K.  8ft.  e 


bwja 


on,  Jbi- 


enilfortbeaiatth 


pp.  ai«.387,Vol.  XXXTII.l-a.  L.  J.  lltythonppU 
rntiim  of  pemitntu  uf  iron.]— W.  E.  Vtm.,  IW^  cu 
hardly  rnj,  but  y.  u  can  ea-'ily  try.    We  do  not  knuv 

ZiMO.—li.  A.  L.-Your  qu'riei  can  ooly  appear  in  Ihr 
"8ixp«nar  Sale  Column." 


SnpeTBbnBdance  of  Pollen  In  Indian  Oom. 
— Nalare  ovidaatlyicteudBto  aacute  the  tertilUA- 
tiOD  ol  the  rooDg  OTulei  ia  the  Indian  Com  {X-a 
3liii')  beyond  all  ohanoa  of  failnre.  In  thn  autumn 
of  1S7S.  I  made  a  large  Donbai  of  eaiaful  oonnti 
hndeattmatei,  irhiohnaaltediaflziiigirpantw'eat;- 
five  hundnd  M  the  Bferago  nnubar  of  pollen 
(riaina  in  eaoh  luitbei.  £^<ili  paniols  ot  mtle 
aowBM  (the  "  taMel ")   wua  found  by  oareful  «ti- 

Enmber  of  pollen  graius  produced  by  eneb  plant  ii 
about  eighleeu  millioni.  Alio  nine  two  sara  of  nue 
thousand  kemelB  each,  to  eiLOb  plant  {a  very  high 
•alimate),  there  are  still  niae  thouund  pollen 
prraiut  for  every  ovule  .to  befertilised  i—Aiwrh'aa 


SOnCI  TO  SmsCXIBXBB. 

■abantban  raealTlBi  Ihalr  daplai  dlmt  frm  tka  sBc* 

Siatod  to  abaarra  Ikal  Iba  lail  BBBbar  ar  tka  um  f« 
air  lubaertpUaB  li  paid  wtU  ba  Imvardad  u  thrm  U  . 
Wrappar.  aa  aa  IDUaiallsa  Ibal  a  baak  raalttaaH  U  aacaa 
KU  tailrad  bt  BDallBU  tba  aibHrlpUaa. 


TSBJIS  OF  SlTBSCKIFTIOa. 


tae^ 


t    only   haala   som, 


"The    HlrhMlrht    Olook. 

r«frll«d  tm  pan  J?o,  No.  BIS.    PH«    m 
Band  Prima— A  Tutor  foi  all  Band 


Hatmonlnto.  ££  ;  T  itapai  walont  laaa,  fan  an- 

[HUi,  Ituci  kErUiUd  i  barilla II,  OaUlarBtrwt.  IlBi-i4nB. 

Lantara  Pliotomiplka,    10/100,   ^fli  iM^iigi 

Laatem  Photorrapha     for    Hire.      Liit  lad 

Mmpta  plclarv  for  Bi.  .a  at^oipi.— A.  i^-vrvKBLBuaf-smv 

Triil^i  Idnteni,  AchromatlO  Iranaaa.  fall  Ag, 

Completa  UmellKbt   Apparatna.  aqaal  to  n 

:iflJln.»ui.    Uit  af  ApparatBi  ld,-A-  Pmr.m.TllniiBlbia 


Ptaaoa-B^oon'-hand-,  returned  from  hizc  E 
Soda-water,  l/inoaide.  aal  Oiwer  Beer  Kai 
Bullae  OaatUm,  fiom  sin.  eylinden  up 
BlnntiC  Stookinga.  No  makerj  in  London. 
Uloro.  Photos.— TJat  of  350  one  psmyrfamp.-E 
Ozooe,  SOOncw  XL  Tijats  io.box.Sa.  ColoatSal^ 
Lathe, 


WofUns  Drawlan  W  Fkaettoal  Dna|Up«< 
lodnua  BbaniBi.  BBid  parSjuliH  or  nHuk  AaMhat  ■<li|i^ 
iiBia  bi  U.  ill  ara.  Ill,  Wat  BI(b-*MSraa«i|a,XavB±. 

Cryataloeraphy.- 


"  The  Feet,  and  Haw  to  Tr«>t  Tbam,"  H 
Notice.— If  Piof.  Kenn-^'a  Cam  or  BvaiH 
Inornatatton  Pcavanted  vhai 


"  If  ew  Saleaonsphy,"  1 
Prime  Perry,  la.  6d^llon 


'«•  on  nili  at  QMa- 
ike,     Bicycle  ah* 


Perambulator,  i 

Qrawlnga,  T'tnea,  and  SpaolfioaUona  lujiW 

Wheel  OntterudanttinKXaoUaa,HaMBi. 

Skataa  of  i>U  kiudi  Cheap ;  Acme,  fla.  U. ;  Wgd 

fikatei.— ^^rrlagj  paid  ou  throe  paira  aad^vatii 

Fretwork. -BenI  BloiQp  (or  MinlatacM,  Mpi 
lod    IIUiw.ilrd   CtiloiB.   Df  HicBlBC   aaa  Tvali-*fcn 

PhotoKratiha,  Soottlah  Boenorr,  aitiaatllwT 
The  Label  Printing  Company,  131,  HMInt- 
Qval\  Ivory  Vlaitlng  Carda.- Name  at  t"" 
Gammed  Kame  Labela,  aJ.  per  lOO,  pniU" 
BualnaaaOarda.-lOO,  treebypoatia.  U-LuB 
Qummed  Name  and  Addreaa  '  n V*'  1^* 
The  Label  Prlntlne  Company.  I3i,(ra»t»«- 
Foi  Bale,  Bleotro  Hasnetio  Whaoli  mMWV 
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planed,  in  onloi'  tliat  iho.  iron  bolt  will  Hilda 
fni4)ly.  The  laUfi*  iniiMt  Ix)  luado  no  that 
thii  under  i>:u-t  of  it  will  bit  bitlow  tho  mirfaco 
of  Uid  ('a4t-iri>ii  t(i  insiuv  iU  binding  it  wull 
do^ii  on  ihr  bi'd.  And  now  comoH  iin  im- 
f»orl4Aut  fiMitun*  in  thn  oonstructiou  of  thiA 
iiiHtnnuenl.  and  f-hsit  is  the  oliuoking  ftnd 
borinsr  out.  ur  nithi'r  tuniinpr  out,  tbo  bole 
u>  itvoiv**  till*  strni  of  the  T-pirw;  to  do 
tbiH,  »  trno  surfiico-ohuck  mUHt  bo  used, 
iUid  tho  (Kistint;  so  s<»t  or  luljuNtcMl  upon  it, 
tMi  the  holo  can  1h>  turned  Ha  deflircnl  Hizc, 
whioh  will  ho  l.Un. ;  whilo  upon  tbo  chuck, 
tiir  soit'w   sfiould  bo  cut.  for  tbe  metal  ring 


]>roo(^8B  as  described  for  chuck  work  must  be 
again  used,  and  that  is  a  little  clean  oil- 
stono  powder  perfectly  free  from  grit.  I 
explained  before  that  tbe  best  way  to  pro- 
cure* this  is  to  break  a  small  pieoe  of  an  oil- 
stone and  i)ound  it  on  a  piece  of  iron. 
When  well  ground,  carefully  remove  all  the 
cutting  substance,  and  rub  the  slides  well 
together  with  clean  oil ;  the  next  part  will 
be  the  two  steel  bars  in  which  the  tool-box 
slides,  and  the  best  way  to  do  these  will  be 
to  get  fi  pieoe  of  steel  jin.  by  Jin.,  Bu£Elciently 
long  for  the  two,  and  file  or  plane  them  up 
in  one  pieoe,  to  get  them  trae  on  the  flats 


HLKH)  in  Fi>f.  1  \o  fit  on  to.     I  should  here   and  V  together.     It  will  bo  necessary  to  use 


nit^niion  that  it  will  bt*  ue(K>8!<ary  to  see  what 
iwouiit  is  to  b('  tunud  off  the  castijig;  if 
Uk*  latho  to  which  it  is  to  bo  miidi*  Ih  rather 
mom  thai),  say,  oiw.  or  oUn.,  it  may  bo  loft 
:»  littlo  longrr.  but  thiti  is  a  raatti'r  that  will 
!«tciko  nnyono  at  onc<\  Whou  thi*  hole  is 
1>oiihI  a:id  tho  s^'irw  cut  and  faci^d  off,  it 
m:iy  bo  ronioviMl  from  the*  chuck,  and  the 
hoio  drilbn]  and  tappod  for  tho  binding- 
screw.  Whi'u  this  holo  is  tappefl,  a 
pioea  of  metal  must  bi>  fitted  to  tho  hole, 
the  frontsteiug  filod  to  thi>  curve  of  tho  IJ- 
ho\\  tbe  soi-owfittod  to  its  pbice,  and  tho 
iron  and  nii  tal  all  ground  out  togethor  with 
;i  load  grindor;  whan  this  is  dono,  thobind** 
i  II  ^ -  s..  row  wil L  take  immctdiatc  ofifect  upon 
Uii>  .St  01  of  up{»er  slide.  GK)od  progfamnay 
now  bo  s.iid  to  bo  nuido,  and  ta  flaish  off 
this  p;i:-t,  it  only  remains  to  fit  in- the  two 


tor  ill-'  <to]i  ot  tho  top  nlido  to  biiM^mgainst^ 
that  stt-i  tin  nst  to  turn  a  rarfaoe  or 
v-ylind-r  ]^'.  i  r-i  tly  triio. 

Wo  will  now  proceed  to  plane  up  tho  main 
'>r  T->i:  '.o,  .iud  tho  best  way  to  hold  this 
.>a  llu-  p-aiiiiii;  lua chine  is  to  have  a  socket 
*ni  >  wL'..li  •^i«*  stem  will  go  held  by  a  strong 
s^M-t  w.  :\nd  tl.-ru  supported  a^eaah  end,  so 
rbal  tho  t:>Ti  auglo>  and  the  inmde  cm  be 
*iU  plar..d  a!  oi.»*  and  the  same  setting;  but 
4s  !  j:>  is  a  :.«.  1  ^.nlv  likelv  to  be  in  the 
iw>Nos>i..>n  of  !a  iktu-s,  the  amateur  must  st»ok 
M?i.>t h'  r  lUiiarL".  ...I  holding  it  on  the  machine, 
ani  i:  jav.  i  :>  dono  by  Ix kits  and  parallel 
T«eo<.j.  A:  tin;  SAiae  time  I  should  rocom- 
ai-  ad  "Jiv  on  ■  !t  viTigr  to  make  such  a  tool  as 
rbi-  ::  so:  sMl^  T!oie«siomU  man  to  do  the 


the  tumor* s  square  with  the  angle  pieces 
fitted  tho  same  as  described  in  the  article  on 
"  Oval  Chuck  "  of  July  8th,  1881,  pai^e  415. 
While  tho  two  bars  are  intact,  it  is  more 
convoniont  to  drill  the  four  holes  for  the 
screws.  This  dono,  tho  bars  may  be  cut  in 
half.  Before  fixing  either  of  these,  the 
tool-box  must,  of  course,  be  planed  up,  tho 
receptacle  being  9-1  Gin.  square.  This  is 
our  standard  size,  but  the  square  groove,  in 
which  the  pads  for  holding  do  vm  the  tool  slide, 
should  be  a  bare  16th  ox  an  inch  above  the 
9-16 ;  in  othftr  wonds,  tha  tooi'box-fthould  be 
a  little  deeper  than  it  i8i'«r&cle<'.  Vtbaa  this 
part  is  platied  up,:  the  slides  nmt  be  got  out 
to  fit  the  V  of  theatoel  bars.  The  latter  can 
than  be  fixad-^to  their  phusea^  th»  left-hand 
one  befaig.-tha  stationary  one^  and  flhomld 
be  steady,  pinned  with  two  smatt^teel  pina^ 


sUvl  pins  wi:h  the  cross-scrowa,  wUdi  ox*  Uiaieutaw  for  holding  the  bars  doim  shoold  'sametliAB^ 


be  made  the  same  thread  as  those  of  lowar 
sltde-^^B.,  J,  the  bar  on  the  righMiaad 
side  must  now  be  jdaaed  aad-helu,  ■•Itet 
tho  metal  tool-box  is  firmly  oo^nat  the 
opposite  one,  and  the  holes  maaMd  off  on 
tho  metal  from  the^etoel;  the  hblea'lortha 

st^ond  bai'  bv^^S  ^'^PC^  ^^  ^®  metaly  those 
in  tho  steel  shonUbabe  filed*  sligktly  oval^ 
just  to  allow  the  bsato  be  adiusted  by^he 
set-scR'w;  this  doner  the  elide  may:  be 
ground  up  as  before,  tbe  two  se^eorews 
for  this  slide  are  rather  dififiarent  to  those  on 
the  lower  slide.  The  one  on  the  front  end  is 
countersunk  into  the  side  of  the  steel  bar, 
the  other  projecting,  and  both  haying 
behind  their  heads  a  short  steel  pin  driven 
into  the  lower  plate ;  as  these  screws 
are,    so    to    speak,    imscrewed,    they  butt 


Ti:.i:i;n;r  :  :    ';.iiii.      B-.*fore  we  can  go  any 

rurr'  -:'  tbo  :..  ::il-work  mu^t  b«'  alFo  planed  I  against  the  pin,  and  send  the  bar  forward. 

up  .  i:  only  •.-•■  i-.-n  i-  to  be  made,  tht»  metal-  j      Wo  will  assume  that  the  two    slides  a 


are 


lo  without  I  satisfactory,  and  proceed  to  get  sonie  of  the 
dightene<l .  main  screws  made,  an<l  into    their  placi.*s  : 


wiirJE  l^:l:li   oe  cot  up  with  a  fil( 
l^-iQj:    ;^ ';  vT.' :.    nut    in    theso    eidi^ 

:i:i .  -  tL-j  i  i- .*  strikes  one  as  being  so  out  of  !  thos<'  right  and  left  of  the  tool-box  may  bo 
:i..i:  wv  assume  that  it  is  planed.  |  the  first,  and  they  must  hi'  out  with  10 
'  ir!  -oc-?  the  cast-iron  "f-piece  ;  threads  to  the  inch,  square  threads.  I  may 
::T  :  JL'  to  :i  surface  with  a  scraper,  jjoiut  out  for  the  convenience  of  any  one 
rl::ir.::  up  any  of  tht-  other  metal  ^  making  such  a  rest  and  not  having  the 
>  *.    v.vr    t      turn    tho    stem  and  ]  proper  threads,  that  I  shall  bo  glad  to  lend 

them,  as  far  as  these  two  screws  are  con- 
comed  ;  it  is  not  absolutely  necessary  that 
they  should  be  of  this  jMirticular  pitch.    The 


Th 

v.- IV 

w 

vU    T'h 

>^^.l 

1  "   " 

;'■ 

• 

*.     -    .. 


::   Luz:)    it-    t  i-.o?. 


and  there  let  it  be 
i.i  ttL-.v  -  *.  V--  CI  lie:-  wcrk  is  fitted,  it 
-A-.i-  b^  IL.ZT:  7  1  i^y  rlx-  J.  and  not  >>o  likely 
TO  b?  ""i^^jsr*  i  ty  the  vic-o.  Now,  to  turn 
:hi;^  i*  aUo  j.  ;.--.irt  which  requir».*3  ^reatcare,  ^ 

-.•■  i  It  i..v>:  \^T  h<^i.i  upon  :i  true  plate  in  the  j  and  if    only  one   single  tool-box  is  being 
^.'Ai    :i:^rii.ir  i-  tbo  <QOf.  in  which  the  hole  i  made,  a  pieoe  of  metal  must  be  soldered  on 
c-.rTi'.jr^    "v-e  it.     The  utmost  aeeuracy  j  the  opposite  side  to  form  a  corresponding 

this  upon  the  chnok^ ,  oentiv  to  drill  the  holes  in  a  straij^t  line  : 


screws  made,  to  drill  and  tap  the  holes  is  not 
one  of  the  most  easy  things  to  accomplish, 


>  u-*?^*?ar7  i—  ':.-.i'iiE:; 


t 


I"  wl\'..  f  ir  :.   :irec::y  that  ii  it  is  not  troei  ixjmtl  care  must  be  exercised  in  tapping 
in  i  t  Lrr  -:  :-:i: .  •  n:tr>l.  the  bed  of  the  slide- rest  i  them.     On  each  side  of  the  tool-box,  it  will 

to  th-4t  of  the  i  be  (observed,  there  is  a  steel  pillar ;  this  is 


■-:i.  L>t    r-     ^-.-rt-irCtiV  true 


.Atjr:.  isi::  ".-i- 15  taecise. 

3 


it  will  never  do 

»ri  TTorii.  Ajd  :-i»y  puzzle  the  maker  to 

vrh.: .'  '. :.'=r  error  i*.     WTien  this  part  is 


f  i>r  the  lever  to  propel  the  tool -box  backwards 
and  forwards,  the  lever  is  fitted  to  the  stem  of 
one  of  the  pads,  and  a  slot  about  Jin.  long 
T.-.i-^^iK  i,  -.  :*  .  •*■•:  v:j\\  *r^gin  to  get  the  i  allows  the  slide  to  work  freelv  ;  but  this 
3i--.«.-work  £-  -A  1 3  its  place.  It  will  bo  ob- 1  movement  is  now  superse<led  py  the  slide 
•-•tt  i  tbst  "  1?  I  .oi^  sid-  strip  is  fitted  to  the  i  bi-ing  made  endless,  and  this  is  done  by  a 
r.-  >at.  th*  :  n-*  at  tht  beck  being  cast  in  the  t  steel  collar  being  fitted  to  the  left-hand- 
=  :.iii  -K-itz  :-r  ilite.  get  th^.- plate  up  to  a.screw.andanothersteelpieoebeingfittedtothe 
t:u*  »ur:a?..-  r.--":.  ani  then  tbe  loose  piece  i  front  side  of  it.  Consequently,  the  collar 
Liit  be  tLX-1  \-j  the  plate  by  two  ste^;  working  between  the  short  stejl  stud  and 
J-tir.Ai,  -.'::*  ho*e§  being  elongated  the  latter  pieoe.  when  the  screw  is  turned, 
*  tj  be  aijustei,  two  set- j  the  Slide  move*  in  either  direction  without 
:  jr  tiis  *.urpc«5e  being  in  i  the  aid  of  the  lever.  On  tho  right-hand  side 
in  their  plaoee  and   anothershort  stud  isfitted  for  the  point  of  the 

screw  on  the  same  side  to  take  effect  against 
the  right-hand  screw  forming  a  stop,  and 
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:i^   "-Id*?    «Tirii«o«d,  thtr   may  be  g^imd 

:'ja:her,  ba;  c:  with  emery.    The  same 


the  other  the  means  of  ioaerting  and  with- 
drawing the  cut,  the  two  pads  forholdxag 
down  the  cutter,  form  the  last  pert  of 
the  upper  portion  of  this  reet ;  the  one  having 
the  lever  fitted  must  be  made  from  a  forging. 
The  other  can  be  cut  from  a  piece  of  plitQ 
steel.  They  should  be  tapped  with  the  thnil 
and  then  placed  upon  a  true  arbor-chiick 
all  the  turning  done,  and  the  reoess  in  tbe 
bottom,  half  an  indi  in  diameter,  turned 
out.  This  reoessisfor  tholooee  washer,  wfaieh 
is  eventually  attached  to  the  end  of  Ua 
screw,  and  is  fixed  or  releaaed  by  the  Utte 
at  wiU. 

On  the  top  of  the  tool-box  over  etch  of 
the  screws  will  be  seen  another  square- 
headed  screw.  I  had  better  just  mentioe 
that  before  tapping  the  holes  for  the  tvo 
main  screws,  a  metal  ping  shonld  be  fitted, 
through  whioh  the  screws,  pass,  thisbfiag 
dono  and  the  screws  tapped  partly  ia  the 
plug,  and  the  other  half  in  the  tool-box,  tha 
screws  on  the  top  will  draw  the  plug  up  and 
fix  the  screw  wherever  it  is  required.  This, 
then,  finishes  the  upper  part  so  far,  and  ve 
will  now  look  upon  it  as  ready  for  polishing, 
and  proceed  to  get  the  main  screw  in  the 
long  slide.  The  first  thing  to  do  will  be  t» 
bore  the  cast  iron;  this  may  be  done  by 
various  means,  one  way,  and  a  certain  ¥»y 
of  getting  the  holes  true  is,  set  it  carefoUf 
on  the  saddle  of  a  self -acting  lathe ;  bat  9^ 
fair  possess  this  valuable  adjunct  to  a  work- 
ibop,  I  will  give  an  easy  "way  of  doing  the 


First  line  out  thftuvric  to  geA  ttai  centrn 
for^tha-two  hole^F«ii  then  bore  »«fliall  bik 
throimb  each  mijiri  aai  ■with  a<)iB  eonirt** 
8ink]&e  pin  flUJhggfca  hniw ah— dy drifli*; 
make  theAolee  iMinlaiinid  aiaa;  the  one  it 
the  right-hand  end  will  be  foil  half  an  indi, 
to  allow  the  screw  to  pass  freely  through  it 
the  opposite  hole  will  be  larger,  as  it  hat  i 
socket  fitted  to  it  to  receive  the  end  of  the 
screw ;  it  shotdd,  therefore,  be  three-quart<n 
of  an  inch.  The  end  of  t^e  screw  muit  be 
turned  down  to  the  bottom  of  the  thmi 
and  fitted  into  the  plug ;  the  object  of  tha 
end  having  two  fittmgs  is  for  the  purpose  of 
attaching  the  spiral  apparatus.  The  scr^v 
is  pinned  across  the  plug,  and  in  order  to 
get  the  pin  into  ite  plaoe,  a  hole  must  be 
drillod  ttasoaghlte  cast-iion  alide ;  thecnds 
of  the  pin  mnrt  be  under  tha  diameter  d 
the  BteeT&ttingy  to  a^bondt  of  its  working 
freely,  the  end  that  projects  will  be  seen  to 
have  a  nut  on  it,  for  the  purpose  of  binding 
the  spiral  wheels  on.  The  plain  part  is  htU 
an  inch  long,.  All  these  fittings  may  be 
done  before  the  screw  is  cut,  but  1  should 
recommend  that  it  is  cut  first  in  case  of  tn 
accident.  The  right  hand  end  has  a  oollir 
which  bears  against  the  end  ot  the  c&«t 
iron,  which  coUar  is  fitted  into  the  metii 
end  plate,  and  should  be  about  I  of  an 
inch  in  diameter,  and  project  very  slightiy 
beyond  the  feuM  of  the  metal,  so  that  it 
can  be  adjusted  to  take  np  any  end  pby. 
or  what  is  sometimee  termed  back  \^^ 
The  metal-plate  is  fixed  to  the  cast  iron  br 
two  steel  sorews,  a  plain  part  suffidenthr 
long  for  tho  micrometer  head,  which  is  an 
inch  long,  and  another  inch  for  the  squire 
on  whioh  the  winch  handle  fits. 

In  cutting  the  eorew  some  care  wiU  be 
required,  and  can  only  be  done  with  the  aid 
ofthebefore-mentionedself-aotingaadscRv- 

cutting  lathe,  as  it  is  a  square  thread  of  10 
to  the  inch,  t  It  is  not  absolutely  neoewiiy 
that  it  should  be  a  eqnare  thread,  hot  fcff 
ornamental  poiposes  it  should  be  ten  thread* 
to  the  inch,  as  all  screwa  for  the  Yarions 
chucks  and  cutters  are  of  that  partioalar 
pitch.  The  screw  then  being^  cat  and  in  iti 
place  we  oome  to  the  nnt  ^rbioh  must  he,  of 
course,  taiqped  witii  proper  aqnare  thmd 
tap,  and  the  upper  snrfaoa  must  be  filed 
off  until  it  is  eacaietly  levid.  with  the  top  of 
the  cast-iron  slide.  Hare  aleo  oare  mast  be 
exercised,  and  the  principed  reason  fortUi^ 
I  will  point  out,  if  it  ahonld  be  filed  below  it 
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and  tho  nut  is  acrowod  tight  up  to  the  gun- 
metal  slide,  it  will  naturally  spring  tho 
screw,  and  will  not  work  oxwpt  just  m  tho 
centre.  Two  countersunk  holos  must  be 
made  in  the?  metul,  and  two  Rtecl  screws, 
well  fitted,  to  hold  the  nut  in  its  placo. 

As  will  bo  seen,  tho  screw  in  this  cas«»  is 
covorc<l  with  a  metal  covor,  to  keep  out  tho  dirt 
and  shavingR.  The  way  in  which  this  cover 
is  mado  is  from  a  pioco  of  good  steel  tubing, 
ortmatal  will  do  equally  as  well,  eithor  of 
whtoh  should  be  turned  perfectly  tmo,  and 
cut  in  hidf ,  which  can  be  done  (hither  in  a 
plauing-xnaohine,  or  in  tho  lathf*  whh  a 
circular -<«aw.  'IKho  nut  must  now  bo  cut 
away,  iivorder  that  it  laoayipats  freely  over 
the  motU  cover.  There  aro  two  •ways  of 
doing  -this ;  either  to  file  tho  top  away  or  to 
cut  out  <a  oixoiilar  groove.  Tho  latter  W(> 
always  do,  as  it  makes  •a  better  job  and  can 
be  easily  done  with  a  rose-outter  running  in 
a  drill-spindle  from  the  ovet^ad  motion. 
The  nut  fixed  on;  a  staeL arbor,  and  movtHl 
tlio  ro<|uirBd  distaaec  by^ihc  segment  stops. 
The  miofOttietcT  is  fitted  on  to  tho  plain  part 
of  the  8cn>w,and.pinnod  across  and  divided 
into  twenty,  with  a  figure  at  every  oth(>r 
line :  the  usual  way  to  figure  it  is— -0  1 12  3 
4  5  G  7  8  9,  tho  0  bting  tlio  zero,  or  starting- 
point.  We  sometimes  have  a  scale  divided 
on  the  face  of  the  cast-iron  slide,  which  is  a 
very  useful  addition  ;  thi^  reader  for  it  must 
agree  as  to  the  starting-point  with  the  0  on 
tho  nucrometer,  and  a  line  at  every  turn  of 
the  screw,  which  will  be  one- tenth  of  an  inch. 

A  few  remarks  relative  to  what  is  termed 
book  lash  may  be  useful :  in  all  scrc^ws  with 
square  threads  there  is  almost  a  certainty  of 
there  being  a  little,  and  it  is  usual  to  cut  the 
nut  right  along  and  have  two  screws  at  the 
top  to  bring  the  nut  together ;  but  this  docs 
not  have  the  desired  effect,  as  it  only  tightens 
the  nut  on  the  screw,  but  does  not  prevent 
tho  loss  of  time,  but  if  the  nut  is  cut  in  two 
the  other  way  and  two  screws  fitted  so  as  to 
draw  it  together  en<lway8,  it  causes  the  nut 
to  dose  upon  the  sides  of  the  scn^w,  and  the 
screw  may  be  then  adju8t*.d  to  tht;  greatest 
nicety.  I  always  have  them  mado  in  this 
way  now,  and  never  have  loss  of  time  in  any 
way  whatever. 

I  hope  if  these  few  remarks  are  carried 
out  that  httle  {difficulty  will  be  found  in 
making  a  tool  of  this  kind,  and  it  is,  with- 
out doubt,  one  of  the  most  useful  additions 
that  can  be  mado  to  any  lathe,  and  in  order 
to  facilitate  matters,  I  am  quite  willing  to 
allow  castings  to  be  had  from  my  patterns. 
I  do  not  think  I  need  expatiate  here  upon 
tho  finishing  of  such  work,  because  I  have 
done  so  in  previous  pages,  and  as  si)ace  is 
valuable  in  this  jounuil.  I  will  conclude  by 
wishing  success  to  all  who  essay  to  make  an 
ornamental  taming  slide-it'^t. 


THE  IHTERNATIONAL  ELECTRIC 
EXHIBITION. 

THE  Elootric  Exliibition  at  the  Crystal 
Palace,  though  it  can  hardly  olaim  so 
mnoh  of  the  international  character  :as  its 
predecessor  at  Paris,  will,  when  complete, 
give  the  visitor  a  hotter  idea  of  the  prootioiil 
applieations  of  electricity  than  he  can  gather 
from  written  descriptions  of  its.uses.  Like 
all  similar  exhibitions,  it  was  found  im- 
possible to  get  everytl  ing  in  rsadinessby 
any  definite  date,  >vithout  putting  those 
exhibitors  who  showed  a  commendable 
punctuality  to  the  inconvenianoe  and  ex- 
pense of  delay.  The  directors  aooordiiigly 
determiDed  to  dispcmse  with  an  inaugnratiou, 
and  the  exhibition  has  now  been  open  for 
several  days.  There  is  every  prospect,  at 
the  time  of  writing,  that  the  arrangements 
for  electric  ligliting  will  be  completed  by 
the  14th  inst.,  the  day  appointed  for  the 
visit  of  the  deputations  and  delegates,  and 
perhaps  by  that  date  also  the  majority  of 
the  exhibitors  will  have  their  appliances  in 


working  order.    The  arrangements  for  the 
display  of  electric  lighting  an^  excellent,  for 
the  different  styles  and  tyjjes  will  each  have 
its  allotted  section,   and  the  whole  of  the 
building:  will  be   illuminated  by  the  new 
light  when  the  exhibition  is  complete.     At 
the  Tropical  end  (the  north),  and  the  Byzan- 
tine   Court,    the     Anglo-American    Brush 
Electric  light  Corporation  will  show  one 
arc  light  said  to  be  of  150,000  candle-power, 
40  arc  lights  of   2,000  candle-jjower,  and 
sundry  others  of  smaller  power ;  the  same 
conipany    will     illuminate    the    Alhauibra 
Court  with   600  incandescent  lamps  ot  the 
Lane  Fox   tyjie,  ranging  in  power  from  10 
to  100  candles.      The   El<«otnc   Light   and 
Power    Com^jany    have  already  put  their 
lamps,     supplied      by    Weston     dynamo- 
maohines,  in  action  in  the  north  navp,  and 
Messrs.  Siemens  aro  preparing  to  occu]>y  the 
south  (»nd  of  the  building  with  a  vai-iety  of 
their  lamps,  while  they  also  light  the  dining- 
salcHm  with  from  oO  to  60  Swan  incandes- 
cent lamps.     Mr.  Crompton  will  have  12  of 
his  lamps  in  tho  transf>pt,  thus  lic^hting  the 
theatre,  and  2  in  the  Chinese  court.  Messr*. 
Hammond    will    light   the    whole    of  the 
corridors  and  staircases  from  tho  low-level 
station  to  the  Palace    with   a  number   of 
Brush  lamps  of  different  kinds.     Tlie  Com- 
pjignio      Gcndralo     d'Electricitc    show    an 
example  of  Jablochkoff*s  candles  adapted  to 
the  bghting  of  the  auditorium  and  stage  of 
a  theatre  (the  opera  theatre),  while  the  low- 
level  station  of  the  L.  B.  and  S.  C.  Railway 
is  entirely  illuminated  by  the  «ame  system. 
The  company  also  shows  an  examjih^  ot  street 
lighting.    The  British  Electric  Light  Com- 
pany will  illuminate  a  portion  of  the  nave, 
the  Eg}^>tian  Court,  and  the  portion  of  the 
building  on  the  opx^osite  side  by  means  of 
the    Brockie     Inmp,     and    some    of    their 
dynamos  will  be  driven  by  Hodson'S  rotary 
engine — a  device  which  has  considerable 
interest  quite  apart  from  electric  lighting. 
Tho  Electric    Lighting    Supply    Company 
show    Hedges*  patent    lamx>s  in  tho  wvM- 
corridor.      Hawkes    and     ConipnTiy    have 
six     arc    lights     of    G,000     cuiidlo-powor 
in    tho    south -west     galloi-y,    wliih'   many 
othor  exhibitors  havo  one  or  nion-  Ininps  in 
different  parts  of  tlu' building.       Amongst 
tho  novoltios    is    a    now  im^andosiiM'nt  lamp 
shown  by  tho    School    of   Submuriii«»  Ttlo- 
graphy.  Mossi-s.   Strode  liavo  inc^nndo^oont 
liuups  in    oniamontal    standi,    Mi*.   G.  W. 
Wignor  has  a  regulator    actuated  by  water 
pressure? ;  Mr.  BIackw(>U  show*  a  Swan  in- 
candescent   lamp,    supported  by  one  of  liis 
new  Bunsen  bjitterios,  andmnvst  ronir'rkablo, 
perhaps,    is    tho    exhibit    of    tlic»   Coimtry 
Mansions  Portable  and  Economical  Eloctric 
Light  Company,    the    dosoription   nf  which 
sounds  t<)«)  gof)d  to  be  true.       They  have  a 
room  in  th«.i  S.W.  gallery  in  which  thf^y  ai-o 
to  exhibit  inoflndoscent  lamps  supplied  by  a 
special  battery  requinng no  aoids  and  giving 
off   no    smell,  and  all  at  an  '  *  insignificjuit 
first  cost."       Edison  dosorvos  a  special  nott? 
to  himself.  His  machines  aro  in  the  basinnent, 
and    ho    has    a    special    Siih^nn  in  the  west 
corridor,  w^hore    his    unique  syst<»m  will  bo 
fully  displayed.     We  have  not  attempted  to 
mention  all  tho  namosof  exhibitors  of  electric 
lightuig  appliances,  but  thoro  can  be  no  doubt 
that  so  far  a^^  that  bi'an<;h  of  the  exhibition 
is  concerned  the  show  will  be  comploti*  and 
unoxtimplod.      Intimately    comiociked    with 
the  lighting    an*  the  dynamo-machines  and 
batteries,  and  htTo  we  find  sonv*  int<^rr'stiiig 
historical  landmarks  of  electrical   progi-ess, 
for  S.  A.  Varley  and  Co.'s    exhibit  inr^lndes 
the  original  machiiie  provisionally  protected 
in  1806,  in  which  the  **  action  and  reaction  " 
principle  that  forms  the  basis  of  th<'  pn.'sont 
method  s  of  economically  producing  el».'Ctricit\' 
was  first  introduced.      Ladd  and  Co.  t^^'xhibit 
Ladd*sdynamo-machiue,  invented  in  March, 
1867,  and  his  magneto-machine  which  dates 
I  from  1 866.  The  exhibit  includes  (dso  an  auto- 
I  graph  letter  fi-om  P.   Reis  dated  1863  do- 


sci-ibing  his  telephone.  Siemens  Brothers 
exhibit  a  considerable  number  of  machines, 
several  in  operation,  while  th<!  Electric 
Lighting  Supply  Co.,  show  a  Franklin 
dif  namo  driven  by  an  Otto  gas-  engine  through 
Hedge*' s  belt  frictional  gear  with  strap- 
tightening  apparatus.  Batteries  and  battery 
parts  are  shown  by  several  firms,  Mr. 
Black  well  ha\'ing  a  good  exhibit,  while  Dr. 
Gladstone  and  Mr.  Tribe  exhibit  their  aii*- 
bittery  and  the  eopper-zinc  couple,  togj-ther 
with  accumulators  of  the  Plant t-  and  Fauro 
typo,  illustrating  the  effects  of  local  action, 
as  refeiTed  to  in  our  **  Scientific  News.'* 

Tlie  next  most  important  branch  of  ihi) 
exhibition  is,  probably,  that  relating  to 
telephones,  micTophimes,  &c.,  and  hero  we 
find  that  s<'veral  of  the  exhibitors  have 
taken  the  fifld  early,  notably  the  Messrs. 
Gent,  of  Li^icester,  who  have  one  of  their 
transmitting  and  receiving  instnimouts fitted 
at  the  ooi-nor  of  the  south-west  gsdlery  in 
working  order.  Blakey,  Emm(»tt,  and  Co. 
show  TrossloyV  instninionts,  and  in 
the  ^outh  -  oBst  gallery  Mr.  Pope  Cox. 
of  Plvmouth,  has  Ador's  instruments; 
the  Edisou-Gowor-Bell  Telephone  Company 
show  various  fonns,  but  their  speciidity  is 
the  arrsngemf»nt  for  musical  purposes  and 
the  exchange  s\^t^im.  Professor  Dolbear  has 
a  "boudoir"  fitted  u^)  in  the  Tropical  de- 
partment in  which  his  telephones  will  bo 
exlubited  in  working  order.  Mr.  Faulkner 
shows,  amongst  a  number  of  othor  exhibits, 
the  Altandi  Elcctro-magnotic  Holophone ; 
and  several  other  firms  help  to  make  this 
portion  of  the  Exhibition  probably  tho 
most  interesting  of  all. 

Amongst  tlie  telegraphs  proi»er  the  Qenc- 
nd    Post  Office  exhibit  is  complttc*,     and 
shown  on    a    table    in    the    centre    of 
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the  north  nave;  luljoining  is  Mr.  C.  V. 
W(dker*s  complete  exliibit.  airangt^d  in 
chronological  order,  of  thesj'stom  of  tail  way 
signalling  arrangements  as  adopti^d  on  the 
South  -  Eastern  Railway,  including  the 
<>riginal  system  of  intercommunication  be- 
tween passengers,  guards,  and  drivers.  The 
Exchange  Telegraph  Company  and  the 
Automatic  Telegmph  Company  exhibit 
autom:ttic  tyx»e- printing  instruments  for 
transmitting  news  from  a  central  sta- 
tion to  a  number  of  receiving  stations, 
one  of  the  transmitters  oxlubitod  by 
tho  former  company  being  capable  of 
working  1,")00  receivers  simultaneously. 
Tlie  Telegrax)h  Construction  and  Mainten- 
ance Co.  exhibit  si)eeimons  of  submarine 
cable'',  illustrating  the  progress  of  that 
branch  of  tho  ai*t,  and  a  propos»^d  system  of 
establishing  comnnmication  bi  i  ivc^m  light- 
shix>3  and  tho  shore,  showing  a  method  of 
prevc?nting  fouling  and  twisting  of  tho  tele- 
graph lines  as  the  lightships  swdng  to  the 
tide.  Tho  Eastern  Telegraph  Co.  have  also 
an  interesting  exhibit,  including  specimens 
of  tho  cable- boring  worm,  sea  adders  found 
on  cables  when  lifted,  and  several  soundings 
from  the  bottom  of  the  ^oa  taken  at  vari'^us 
depths.  The  School  of  Sulnnarino  Te^f  - 
graphy  have  a  numlx^'of  appliances  spt-cially 
adapted  for  toaehinf;:,  including  long  arli- 
fioiai  cablrs.  with  mirroi-  *.ralvaiiomtters  and 
siphoh- recorders,  and  a  coUoctioii  of  testing 
and  signalling  apparatus. 

Tjightning-eonductors  aiv  exhibited  by 
various  iinus,  and  Mr.  Vylo,  of  Middles- 
brough, shows  his  patent  easily-tested  con- 
ductor. Amongst  tho  measuring  instruments 
there  aro  the  patent  metr^r?  of  Mr.  C.  V. 
Boys,  shown  in  various  forms  by  Mr.  Lor- 
raine, of  TVestnnnstor  ;  while  Mr.  Paterson 
shows  the  several  kinds  of  meters  devised 
by  Profs.  Ayrton  and  Pen-y.  Several  im- 
proved systems  of  railway  <?ignalling  are 
exhibited,  the  most  interesting  of  which  are 
tho  automatic  methods,  by  which  tho  tniin 
is  mado  to  signal  itself.  Mr.  T.  Powell's 
plan  is  shown  by  Messrs.  Apps  in  a  large 
working  model.  This  is  a  etmtre-tOL\L 
system,  in  which  thss  iT^JKvSa^^kNR'^.-^VxssL  w-^ns^. 


ENQLMH  imOHAMIO  AND  WOBIJ)  OT  SQIBNOgi  Ho.  BT7 


Jaw.  is,  IBtt. 


,:iI1n 


.....   :,1«-,.J  . 
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ivmiiv.  Mr.  K.  A.  Hullivi 
-vtiii'  (<>^  Hill]  ui>;lit-iiiKTiiilH,  U'bkb  ai'i-, 
,'wov,i-.  iiiu],.|.  til.,  ooiilrol  of  till.  Nigi.ll- 
L.u-,.  Klivlii.-  vlvVn  form  uIko  iiii  iutorefit- 
•,fi  i.viUiTv  in  II.-.  ..xhiljitiim,  Mr.  P.  T. 
I.  i.i.  of  K\  -U'r,  slu'wing  ii  sj«fi.ui  in  wliicli 
u\  nuiuU'i'  (if  clock*  ure  wurk<.d  hy  otU' 
'^ulnlor.  111.,  whole  MtTaiiK>.|iimt  being 
Li,..-trir!illi'  Hi'lf-iLctiii^,  noithcr  the  regulator 
iT  lilt-  cItHilis  r.^iuirinK  wiu'liiig.  soUinjr.or 
-ij.istiiiK.  Mr.  K.  Wobstur,  of  St.  Join's 
I'lMi.l,  cxIiiliitH  nil  iimiDgomeiit  hsving  b 
iuiiliir  object,  liut  wLicli  can  bo  applitdtu 
Kistii.g  oluuks.  AmougBt  the  misci-lli.iR'oua 
thibilj  ;iw  si.vt.fal  cleQtrJc  till  te'l-tnleH, 
lii-.li  ar«  said  to  bo  capublc!  of  rccord- 
ip  the  amoiiutK  jilicediuUie  (ills,  and  to  be 
}  arranged  that  tlie^  caiuiot  br  falsified. 
[r.  Brailsford,  uf  the  TliauieB  Conservancf. 
[hibits  his  water-level  indicators  as  adopted 
y  tht' Conservancy  board,  which  arc  adapted 
u-  use  in  water- reservoirs,  tants,  steaiti- 
^l«iB.  and  tidal  wayit,  indicating  the  fluc~ 
inti'jnfl  in  the  height  of  wuter  at  anj- 
quired  distanci'  b>-  nieaneof  a  sing's  wi|.c. 
'.rM-.ti.  Chubb  will  add  variety  t  J  the  Exhi- 
tiou  by  their  exliiljit  of  the  patent  eleotfie 
lue  lock  for  snfi:  und  ttroog-rooui  doors. 
Ilia  time-lock  in  so  arranged  that  it  can  b^ 
t  Ui  ojieii  or  close  tlie  loot  at  any  desiii.J. 
HCB  -that  is  to  suy,  tbnt  eTen  with 
e  key  t'ii.  lock  cannot  be  torneil 
■'ii-lit  diirint;  certain  hoars.  Dr.  J.  H. 
"iiig,  of  Tnluit  in,  shows  a  sjHHiiiii'.n  of 
-'■trie  ciigi.iviiig  in  hardmi.d  steel,  uiid 
111  a  Nij<-ciin<.i!  of  printing  bv  eli.cttit.itv, 
|.  work  of  ijir  Jo>>.i>b  Biink..t  In  IfiOZ  lir. 
.  Ki-rrell,  of  New  York,  shows  a  silk- 
Eliiig  iiiacliln",  wliicli  ii  rcgulnt'.d  and 
iitrolJi-d  by  cl-ctridfy  ;  imd  a  scngraph, 
Bilk-t'-<itiiig  iiinchinir,  which  [>..cnrds  by 
■cIrJciil  luWiM,  thii  ilrfiictK  in  a  thread  of 
k  {iHNHtvl  Lbniiifjh  it  at  the  rule  of  a  oiili 
'-JKht  iiiinnli",  A[(.Hsni.  Dun  Walti'ra  un'^ 
:  I'xliii.il  tlii.ir  iiiipmvi.'l  wiri'-covoring. 
w;hii.<.,  i.i»l  thi.  Mi-wK.  Ut-ckiv  ghow  the 
w  V'li.Hi  itiiliiction  clcotricil  luachinc 
the  i<]iiici'  at  our  (liM]KMuil  it  is  im- 
.Hilil'.  1..  .1..  nu>|.>.  than  give  i 
ix'iiil  i'l.u  of  Ihi-  oharucter  of  the 
lii'iif.liiii,   iiti'l    III    the   iiriwi'iit    time  it 

1^,".  ul,l>:L..  ..j>..i>k  of  II xhibilH  t)...|nH..lv< 

V,  t.  »  1.1.  ii.  |M,.sJtioll.     Th.  r..  am  lie 
Ktlcti  tliiil  till,  iljijiliiy  of  i-liuliio lighting 
[iliriiii:'.;  will   III!   iiiiigiiilliH'nt  in  itN  wiiy, 
'li«j«^.,iij,<.».i  loll.>itiitri>rih;biit.  cxnpt 
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InaldaWarkgOrSanltaTTPlnmbiiiK.— WlrlDB 

CloMta,  fixing.  Baffolator  CIoMta. 
flHE  flri-t  t^in^aftcr  having  ran  the  arankb  -, 
do  the  wiring.     I',  in  aTnrygeneralthtnp 

"■'  *—• '- "-    '-    the  wires  m  thej 

id  in  many  cas?» 


cotGn-ptn  for  a  pan-ehMst :  tbeae  pan*  u 

tiuiMspnn  and   at  other   cimas  haniiM 

The  latter  arc  moat  to  be  relied  upon  for  |d 


1 

with  grood  tradesDiai 
proceed   with   the    eranhi 
ft  is,  no  doubt,  an  adrastSg.. 

Before  attempting  to  fli  a  length  of  wire 
firat  secure  one  eod  to  a  nail  or  any  other  fii- 
turg,  and  with  the  pliers  rtretoh  the  wire  a» 
much  aa  passible,  that  in  without  injuriofr  the 
wire.  Ii  will,  of  courve,  be  uadtTstood  that  a 
pur  of  good  euttiDg  pliers  ara  indinptn'ahle. 
When  at  this  work  myafll,  I  always  use  two 
pnirs,  one  fur  holding  the  vire  near  the  lint, 
md  the  other  fnr  twisliog  the  wire.  Avery 
little  practice  will  tench  yon  tho  cztmt  of  tension 
'  1  put  on  the  wire  when'gtretohiDg  it. 

When  m&king   the    link^i,  iiea  that  the  end  of 

le  wire  uaed  to  twitt  round  the  main  wire  !• 
-jiil;r  tnrned,  and  each  turn  true  with  the  other, 
lotting  off  the  end  nlose  up  to  the  twiet,  se 
ihown  at  O,  Fig.  140.  Do  no*  lea»e  it  in  the 
ilovenly  manner  Khown  at  W  J),  Fig.  139. 

Under  certain  cireum'tancas  you  will  reqnire 
links  formed  in  the  wire,  as  shown  at  E  L,  Fin. 
141.    This  should  alwnje  he  lioiiv  between  tho 


M=:^p 


^^ 


IkxK'iiL    ikH    to   tho   ivhitivi 

lar.i.i.i.  «y«i Kh-iiii. 

Liii'i..  of  llii.t  IiiiKJ  a|.t 
ii^iion.  aiiiill iiiiiy  iiigiiii- 

■  I    1,-IU    lUlipllttlillKHH  tilth. 

..  U.  II  iiiiul..  Ill  thiH  bniiivh 
iriiiKf.|iiiil,|.i(;ilV.  filially,  it 
M.I..  Kihiyiiofi  Hhi-iinmi- 

«,ll       JMI      U      ll'tlllilkllbl. 
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,,li.l..tj 
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liiy  lit  I 


.i.iimI>  I'r  the 
iij  will  lllli- 
il  lifi'.  Ily  thi<  t.ini«lhi.Nii 
l.hii  i.yiia  (if  till'  itiitjority 
I'lK  mill  11,  llix  nniiiiKi'iiK'liH  '">'  <'><' 
■III'.  lifflihiiK  will  iimWily  !>•<  fairly 
.i.l>.l<.,  ImiI  w«nlis|HU<t  UiKliiiililll  will  be 

...hii.tr  II. .1  iH'fiiri-  hU  till'  I'lhilntH 

II.  1.1 i.rl   in   wiiihlUK   "iilKr.      Moan- 

.vi'i; =*■■ 


.X,.  1  ih... 


iil.llilti   whi.ih   I 


..iiibi' 


first  crank  and  the  larer  of  the  contaiue 
siown  u*.  FA,  Fig.  137.  It  is  quite  as  well  to 
plaoe  a  liuk  bvtwEeu  the  ball-lever  and  the  crank 
il  elstem  work,  as  the  hsll  often  drops  more 
quickly  than  the  valve,  and  thereby  bends  the 
wire.  The  oaus'-  of  this  is  very  simple,  vii  :— 
tkat  a  weight  foils  through  a  given  epaos  of  aii 
much  more  ijiiiokly  tbsn  throagh  the  deuset 
nntter  water ;  the  ncccsrity  for  plaoiag  the  link 
tutwe.'U  ths  first  crank  and  the  lever  is  that, 
oat  unfrequently  the  lever  gets  quickly  pushed 
lijwn  before  the  ball-lever  can  drap  upthe 
wire  :  remember  always  that,  that  which  givea 
aotiuD  necessarily  moves  Sret. 

T,  Fig,  141,  is  tho  ball-lever  aa  fixed  at  K, 
Fig.  137,  and  D,  138.  Always  fii  this  lever  to 
[>ill  the  valvo  "  plumb  " — thstii,  not  out  of  the 
ii|)r)ght.  L'vers  should  be  made  as  they 
were  originally  with  brass  standing  luga  A.  an, 
when  mode  of  iron  they  mat  and  become  stiff  is 
uttion. 

Bprlnr  Board*. 
An  C,  ici.,  Fig.  141,  illustrates  the  spring- 
IxHird  for  luttuatinj;  the  spriDg-valve,  as  shown 
■ill.,rig.  i:t7.ABia  the  sprfng,  0  the  lug,  D 
tliK  h!ver,  K  the  guides,  HFG  Is  the  rod  and 
;  on  the  rod  is  cut  a  long  screw,  which 
fs  Into  tho  eye  of  the  sluig,  in  order  to 
ti'iigthen  or  Hhiirten  according  to  cironnstaDooe ; 
H(  fl  Is  an-itlior  screw  which  screws  into  the 
H-eki't-liiik  of  t)i"  spring-valve.  The  minner  of 
[Utl.ig  the  spriug-lHiard  is  by  fixing  it  over  the 
t'jiot  the  cUom,  s>  that  the  hole  V  in  the 
liiianl  Is  vortical  over  the  spiing-vslve  link,  and 
ill.,  imd  of  the  lover  D  turned  to  suit  the  proper 
mirkliig  of  the  wire;  tho  sling  of  the  rod 
.  <iupl|.H  thn  rod  to  the  lover,  the  lod  and  sling 
-liiiulii  be  (irdnred  tosuit  the  depth  of  theeiatem, 
with  plenty  of  screw  for  the  sUng  to  allow  for 
...iltlrg  off  If  nenaMTy.      f  A  U  a  diagrmro  of  a 


.   AimabtinanTtd. 


i;nlator  psn-clusete,  fixed  ovcr  a  O-iff:  t&t  1 
»»fe  overflow  runs  into  the  bandofllKtBa:  | 
the  proper  plan  is  ti  csni«  this  pips  tiMw  ' 
"ver  a  hcaj,  as  fhown  by  fie  pipe  Of  U 
1*10  bellows -regulator,  made  with  zinc;orcJii(«: 
tho«<.  of  copper  are,  of  course,  maoh  Ikftf 
for  durability. 

Barrsnta'  Oloaeta. 
From  a  sanitary  point  of  view,  snd  afiimiii 
always  that  they  are  properly  fluli(d,tk« 
clonece  are  very  good,  and  as  there  an  bu  ar 
working  parts  everlasting,  all  thstannqW 
lire  a  good  trap  and  hopp.^,  a  cettift  a 
liUoon-shaped  basin  (Sharp's  pifero).  Idaa 
it  best  to  fix  these  basinii  over  a  pruprrli/aa- 
-truotcd  O-trap.  as  here  jou  can  lunlrtai 
■.lie  bsein  ia  Bxed  below  the  floor-liiw]  ipl 
irop  for  the  soil  from  ibe  ba^in  into  thatn;.It  ' 
liM  another  advantage,  namely,  driviairiiif 
ilie  t'.il,  as  the  water,  having  a  di^t«nl;•  of  ilo« 
2fi.  to  fall  from  the  fan  to  Uie  water- Ilea  litis 
trap,  necessarily  gaina  force  uid  kupnv 
B  oordingly. 
'-   "      lel 

leae  chmti  throuiih  a  sei 
-malt  waste-provcntiikg  eJetcm,  havie;al{a 
ui' llin.  lead  pipe  ;  but  when  this  ijnotid 
praotioable,  it  i*  best  to  work  tram  ckafd 
yiipee,  as  desoribed  in  chapter  22,  Id  nichcM 
the  valvo  is  best  fitted  with  a  regulate.,  ntia 
i' will  be  impoaaible  to  get  a  lees  quanKtj  tta 
About  two  or  three  gallons  each  time  the  hnik 
Lu  pnlled.  The  parts  of  this  vc.  tree 
foUowB-Fig.  142  ie  the  oloeet-pui,  B  tW 
leaden  tiap  ;  in  this  case  it  ahould  b^  a  Inhi 
trap,  bcciuiie   it   is    (iiod  above  the  bueaint 


fluor-liue,  and  lequires  to  ba  i 
bo.der  to  the  soil-pipe  S.  In  all 
kiuduf  woA  it'     -'^-  '      ' 
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<iT  Hj^tiiii  w.in  for  |iroiIu<unt;  t1io 
mint  li.iliilv^tiiJii-J.  I(  cou-iiiit:!! 
iiiiUitlr4il  fTyrmU,  lu  \ur)n<  a*  pos>.ibU.>. 
f.I  invn  fiuli  1.1  li«  l.y  i  w.>  rmnilt*  uf 

I'lv   t!irp,»   iTyAUlu   luid   lllfir   ;ii™nf 


■  •■\r\  |.:ir.t1t.>l  III  l!ii>  lUrivtiiMi  ut  i>oin|>Ti>:(- 

r  1.'  'A-.M'Kit  i-i'jM*!*  nvr^  TPVi^MCd  rolri' 

< oiUilIoiiui^— IhAtiHlii  hif,  (m  iitiuo: 

■y.'v  luiiilli's  wi-ni  npjiltiit  tw.i  tninn  ilini 
-iii.t  ■  t'''>itii>'1>Ti>ivK>tir<'.imttii<  other  two 
H.l'i.,-:      TliL'ta,'    oM'rinr  lufovolltii 

-  •■  .1-  .oi.-.!.uiii.Mt.-.l  will.  111,.  «irlli,  tlic 
;;t..i ..  ,f  .-.Tivt  ivuU  W  i-.>uiu.vti:il  wilt 
A  '  1>  :. -  .'f  a  llolE/  m.i.<l>iue. 

n-.ui  :- •  nr.A  ,.|iirt.'  wore  iW  i<uIk-I:iiiv>..| 
■!:-.:!l',.I  »i!(        Wlwti   IW   i>  «iliv!.  polo  of 

'■    ■ -.  i  Vir.;'   i-    i-.>muvl<.J  wiih  ihi' I'opppr 

•■ -I-:  ttiiIilW.'rj*r»lf.iiVBiliiiilK'i'oniu' 

-■  •.■■:^li  (>n-»Min.,  nati  tho  ci'tnlhvpilv 

■  '..TriiikV,,'.  ilu>  i>ryst»b  t<-ud  to  (iiliitp 
:■      .:\..    li    ivrnjinViiaiiii,    utiil  t}ii<  Iotft 

.:  ■:*  '\vi'ni-i'.i-in(runitmvHM.iiE  iw«WKn>, 

-  ■'■..rn  inlit>.ii,>st1iiiiitilittitioii.    When 

,  ■:  •'■.•in*.l:in.'.va».'»,  i!it'i-li-Flri>mrt<>r 
.  -.'  .^  ■ .  .1.  \{  Am  d£tvi'Ik>n  ..f  the  tt.ii-iui> 
•,        :'_„•    .rj  -uXr    ivutrMl    uiiJ  iill  ibo 

■'.■T.,'.',M-.i.'n  vj»  iHtcptiHi-  cvi-n  wilh  a 
7:> -i-vt.!;!-.;.- 10  K  ^I'lrk  of  hi.lf  <i  iftilli- 
;■ -.oi;;- :,■   Iv   i.ciijmrlioual  t,>  tlicilif- 


.-iUo 


iporilvi'uf  mayui:utli 


proportioD  of  iron  is  umully  prcimt,  ud  in  km 
caiHi  tiacei  of  mougmnua.  iron  Kpptkn  la  ta 
univerMlly  present,  to  n  limited  ext^t,  na 
calonileii  cafcipiu  and  uagonita  coatajniiu  tnaa: 
while  >ome  uniplei  of  limesCoDeH  uid  nurUet  oa- 
taJD  >  very  large  proportiotr.  MeuaiieM  ii  ml 
unfrequentlf  met  witli,  ■ome  Idoiu  of  outii 
oviiiK  tlioir  colour,  in  great  meunre,  lathe  jn. 
eeuce  ol  thii  miaeriL  Itaooouiaoml  oecamaceii 
ce:[tiun  QiuU  bu  kliesdy  be«n  ref  ened  Id.  Hi^ 
□«e[a.  in  the  form  ol  cnrbanate,  u  an  almMtCM- 
■tant  imporit;,  but  the  ptoportionii  otHm  iiMd 

frequently  reacheiOi  per  cent.  Such  a  mixIniH 
the  latter  would  be  rsgaidedafl  a  carbmat*  of  Bit 


Phoaphorio  acid  ii  a  iMt  constant  imniitrttM 
magntda,  although  fraqnently  mat  witB.  """^ 
eipeeieily  >oda,  us  trnnantlj  preacnt  ia  am 
proportion :  but  a   double    oartKwala   of  al^m 


Tlu-  electric  current  from  the  Pacinotti  muchina  ii 
Iwl  by  thnso.  wirca  to  a  gluaa  troueh,  containing  a 
iolutioa  of  cyanide  of  lilver,  in  cyanide  of  potasiium, 
aud  t1iTuu;{]i  trhicb  eolation  it  panes.  The  copper 
plate  conneoteJ  with  tbe  uegative  wire  becomes,  a) 
you  ece,  imiiiodiately  coated  with  a  UDitotm  or 
coiDpuct  lilin  ol  reduced  tilrer.  This  ia,  in  fact, 
the^ocdinary  process  of  olectro-plitiuj. 

yaw,  lor  the  isolation  of  calcium  by  tbe  agency 

of  olectric'ty.     Limo,  as  you  know,  is  a  compound 

~  *  calcium  aud  oijgcu  ;  but  it  is  more  coaienient 

docompaio  the  chlorida  than  the  oiidc.     In  thU 

lall  iron  crucible  there  is  aome  calcium  chloride, 

D  compnuud  being  kept  in  a  state  ol  fusion  by 

cana  of  a  small  gas  furnace.    The  positiTo  wire  of 

0  Paciiinttl  machine  being  noir  contieeted  with 

the  crucible,  the  negatire  wire  ia  joined  to  a  piece 

of  iron  wire,  which  j  iitt  peept  out  at  the  cud  of  a 

clay  pipe-ateui.  The  end  of  the  piiw-stem,  through 

which  thu  irou  ucgative  tertniiiil  paiaea,  ia  now 

placed  juit  tiiiJor  the  surface  o[  the  fused  calcium 

i:hlondu,aiiJ_Mr.  Uarkervrill  sgoiu  sot  thu  gu- 

luotor  iti  action.  Every  now  and  then,  those  of  :  iu»i«  »  tiu;  ho 
yon  who  urc  well  placed,  may  notice  u  sligUt  flash  carbonate.  .  while 
oa  nbeod  ut  I'llcium  becomes  detached,  riaus  to  the  origin  are  contained  in  ordinary  ch&lk,  meatBii^ 
■urfucc,  aiul  burns;  but  in  order  to  catch  ahead,  it !  ihella,  coral,  and  alaoio  unmeniae  other  tiaaari 
ia  iieccMiry  to  lower  the  heat  till  the  calcitim  I  tbe  coldom  curbonate.  Calcium  inlphite  ii  Ml 
rkkuidi.  near  the  surface  is  on  tho  point  of  solidity-  I  unfrequently  assodatad  with,  the  carbooal^  ui 
ins.  ^~uw,  tlid  wire  on  being  liftud  out,  buarswilb  I  the  prasmcs  of  aenull  proportioa  of  ■alphattka 
it  u  minute  bL'Ud  of  colciom,  but  it  is  far  too  amalt  i  not  an  extremely  important  influence  as  Tigak 
fiir  yuu  t.i  Bva.  Still,  never  miud,  it  can  bo  muda  j  the  industrial  uius  of  the  minaraL 
miiuifcal  by  iti  A'orks,  it  will  dvcompoaa  Vi-ut<;r,  aud  |  Those  limeatonea  which  contain  -orfaait  % 
Ihii  reacti'iii  may  bo  mudo  obrious  tu  you  all.  Ou  ,  purities  naturally  lose  them  when  they  ate  '  ' 
the  slu;;u  I'f  thu  lunturu  is  a  auiall  trough  of  water,  .  with  free  acceu  ol  air,  aain  a  mnffir,  focuu  ^, 
tbiit  the  niiuute  bead  uf  calcium  has  been  |  aud  when  theae  aamplesof  aballa  and  black  mull' J 
'  "  "*  •'"•  f'""'i  ^Mrtfi.'..  i»  I  -ra  Krm^.i  ,'n  tviu  (jjjj  mulUs,  a  porfrtlJy  v^  J 
■i^aa  you  will  see  if  yoilngli:  ■ 
ctUM  ia  over.      Tbe  pWiili 

-.        , „ I ._-iy  (hella  ate  due  to  a  diflratlia  (I 

llitru,   then,  is    isaLiteJ  cuiduni,    the  i  light,  on'ing  to  the  ridged  uatuco  of  Che  iDdLi. 
uothina  aereganb  iuduslry  and        Carbonate  of  calcium,  or  cjrbouateolliie.a*, 
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ix  f-na*  ab.^u;  oue  fjurte-^nth 
r.:.  .-f  the  known  mawruls  uf 
i  :he  earth:  an  enormoua  |>r^- 
.;  i:  :<■:  BtMlj  7'i  elementary 
L:  kL3wc  to  chenltta.  uuithat 


T"^:"; 


■:z.'y  i  per  ceiit,  of  ihi-  mi'tnl, 
r'::irat.  i  .naittio^rof  citli '.>ti  uud 
.  ;-.'l':i:.i:',  01  cuomileof  lime. 


'  I  readdy  bo  obtained  in  a  tl 

ufewition.       Hare  i«    a  cold,    au 

ut   of  :  boluti'ru  of  calcium  chloriilo, 


,  und  often 


which  willtiiiHl 

1  01  ajuiuoi  oariHinata.     T<ib  HalUiH 

idjiitata  of  ealCBum  carbonated     ~ 

itoutof  pieoipitation  that  is  a^ 

'oid  of  cryatallius  form.    It  iril^la 


-  of  the  world  iu  muuctal. 

Li^ii  »f  Itio  iniuuta  bead  whivh  wus  proJi 
miuut'.n  UL,-o  liui  involred  no  auuill  a 
wuri:,  altiiuuKh  tho  beud  did  iii.t,  iu  altp: 
u~E'i;>li  ai  Liucli  ua  a  quarter  ol  u  );(a:n. 

Turn  iiiivi  to  the  abuudanC,  van 
ex.juifi'i.ly  b'uuliful  corbountool  111 

iiidits  uf  which  OTS  before  you.  Ili'ro  it  is  iu  the  -  alowly  change  tu  caldte.  If  the  _ 
amoriihuus  atale,  aa  liiuti^touo,  yonder  as  coral,  !  tulc-ta  place  at  a  low  temperature,  mg 
und  here  in  clear  and  colourlc«s  rliombohedral  |  Couligrada,  the  precipitate  would  hi*s 
njulals  uf  catdle,  or  Icjland  spur.  A  ihomb  of  j  dowu  six  moleculea  of  wntcr  of  h;drsttn; 
Iculautl  sjiar  ia  now  placed  ou  thu  stiRfl  of  tbo  lau- I  on  the  otber  hand,  these  ' 
ti'lUtaU'l  bi'liiud  it  a  black  abode,  in  wbieh  ia  a ,  precipitate  is  thrown  di 

■muu  ruuud  bole.    This  hole  being  focuste.l,  two    LryataLlina  fgrm  of  araj, .  __. 

Imagaa  are  I'.MJuCtcd  on  the  screen  ;  the  crj-slal  of  -  chjugea  to  caldte.     The  f  .iimatian  oli 
pparha(iu[,"  Ih'.'ptopertj'of  bnabiugup  aray    '   '  .  .     -. 

, ...  iu  ti-rntiiit  *.t  tb*    bj^ht   inl>  tiro   parts — double  refraction  this  » <  i.iai:i.-]i  ui  nuuut 

ii  :::;:.■  rjl:  anJ  the  si-'btofi  culled.  WhvU  the  rhomb  is  tiiniud  round  to  the'  by  iirecipatiou, 
h.>-  iL(irc-land=laddini«l'«it'''at  of  Aicutcerot  aeircle,  tho  direction  of  thn:  white  powder, 
.rl'i.ai,r.ilaifktTarellerrc.  >  bKaklog  Ujiis  changed  from  horizoutui  toreitical,  i  ordinary  adds, 

::.  1.    C'ald':;u.  cften  in  rhe   na  ronway  cbjuie.    The  Kicol'a  prism,  which  is  .  dioxide.    Here     

:'rjtf:  iut>a!mcs:anv  by- '  M  canilrucled  of  Iceland  tpar  aa  Iu  cut  ulf  one  cf   lumpeof  carbonate  of  iiiii.' 
itti  u.iniil.  T<'2L'ti^'{i>.  or  *  tlu'iorays,  ia  a  valuable  inbttumeut  to  theeiivri-    and  yonnsa  that  on  pouciru' 
::.dvtd  tl-  d.;*lm:t  tofln'liniantitl  idiykioist,  aa  it  enables  him  to  obtaui  a.ihloric  u.id,  an  immedi^:., 
'iti»iu''.re<se:i'ijllTdepni-  1  bnudle  of  polwriacd  raya,  witnout  ao  much  losa  of    diuiJe  Cakes  plooo,  this  p^s 
■  is'.ru  b>:!i-till  it  btotell  jl'sbtaaiiiuruliGdiumanyolhctcasM.  As  regards  i  of  the  bell  Jar.    A  taper  iutrodui^ 
•  -Las  wh«i' it  i)     y«t,hi   its  aryttillographic  properties,  oarbonateof  limeia  iiuedLitcly  extiuguiahed,  aud  a  si    " 
:-.:>.it<.iK.vla'.  ealeiumi-i  a   dimurpbout :  that  is  toBay,it  cry^tulliMa  iiitwo  tu-  i  akui  balloon  tilled  with  air  Hoats 
;  ■'..  II.  com^Juati'n  eilcium   compatible  furma;  calcite  beloutpn{>  to  the  hex-  :  thehtuvy  csrbou  dioxiila. 
:":■  ae  totLin-,    PrcVxUy,   "8W'4Uysi'jm  ;  and  this  other  kind  of  crystilliue  '     Calcmm  citboiiata   ii  praoScally 
■''r^iii'/'lif-i-P'-l.r.d'/f  !  "Iduni  cirbunai*  which  is  called  aragonito,  beii;  ...... 

::.  ti.s  wi.-!':  of  the  world. :  rttmtcd  t.>  the  trimttrie  sjatein.  What  is  raor 
:..-'i'.  ii  a:i  c-jti'-me  cf  l^e  ;  thias  tiro  cry atailino  forma  of  carbonate  of  coldu 
.•  H.npLrv   i.'iry;   and,    dilturas  rbjcarda  speoitic  gravity  and  spociBc  hi 


bypEi^I 


i<uied  b)  tbe  preieuct  of  organ 


ia  a  taiU.'l»E  . 
wilh   a^    lib 


dillur  as 
1 1  Ordin'i-. 
I  ■  nraiua  uf  csilcite,  while  aragouite  Id  ci 


pitt  of  Ihs  

er  for  ita  solution; 

bla  alkaline  leaotion  to 


it  tbo^ 


-.*  I- 


_.  ,.     Soma  cii  the  ipedmcne  of  the  ao-cillod  ailit^ 

bvdiei  wLi'.'h  i  Hniusbjiiui.aru  curi;iui,  small  uoJulea  of  limeatone 
'lz  —t'i"'i''  <  b-.'iiii;  a  ■,;InmuTatcd  together,  ioui<: thing  after  Che 
■  ■  ■■•»n-'-.  -h* :  l«lit-JU  of  the  roe  ol  a  fish.  Occasionally,  hut  not 
iTv'nibj ■-■.;»•! ;  alw**'*!  Ibeto  appeoia  to  be  a  minute  uuck-us  to 
-^'tr:  ^tv.  ^r,ii  t-^ich  of  the  ffraiua  or  nodulea.  t'arbniiaCe  of  lime 
!-.i','ii--r-i;  ii  ofieu  a«<ai-iAte>l  with  carbonate  of  laiiguesja ;  the 
T  j"-  r II uTi]  jir'Ji'Ottii.u  of  Carbouito  of  mojineBia  varjiuu  from 
[f  -^;I  ^..t',1  LithUit  up  t>  oci^tQ)  per  eeiit.  The  mjguesiau 
'  .2-iniiK  '"  '■  MUitV'iaiiti  !>ru  Mll>'d  d.-lomites,  aud  some  of  theui 
(L"i*«-T*lvy.J- J 'TTO  vi'aibi-j  l-uilding  itoL«<.  cic«lli.iit  uuilitits 
iLq  Lyirr.^a   '.rmin;{  frjm  Yorkshire,   N..tiiuKhaTuihii 


it  if  heated  to  rcdnsH  a:::.] 
1  aolidifyiug.  forua  a  tu 

,    Youi      ■  '^ 


-ntia^m'taj" 


.->tLei 


.fbdhi  I 
high  state  of  p'li 
notable  impurilie 


the  solution  is  quite  clear  umi 
pmaiag  a  aCrtani  ot  cacb»u  dl  i 
awhile  depoutuf  c.ilt:ium  cul 
thrown  down.  At  a  ceruiiu  pout,  *i 
aider  that  the  whole  of  tbe  In  -  — 
the  form  of  carbonate,  a  mm 
spondiug  to  the  sjlubvlity  oi  i 

coutiuue  to  pasa  the  stream  ol 

.U    aud  it  will  be  aeui  that  thi-  c 


'is  wLich  I  calcium  i:uibonats 

;  in  waMr,  1  ^j^^^!'.:-'  ^'±^.1 1'^V.f^}}?. 
:  ij^iits  tht  wiiU-fcabwn    ' 


with  whicl 


:  In; 


I  in  th-^  cr 


u  please,  the  efCect  o 
of  catbouate  ol  lima 
e  that  t 


niajn-esiuin  liifht." 
y.n  ttiiiii'ilati'iiiotcal- 
■•  ueU'in  t>(  ^iMitiicity,  it 

1  i;i> '.iniral  iiittildcan  b; 


mbiuationaithai-ottuiuof  the  ;  dpitated,  or  thrown  do v 

e,  f'^.rnJu.c  a  cildum  silicate.     Luy  it  aim  s:    cirbea  dioxide  le  driven 
inxaiiabiv  pieiLUt  lo  a  greater  or  less cxtcut,  ricei.t   no  longer  hold  tho  carboui 
u  coloutl'.ri  tr  tranipiTeUl  specTunusof  calcspar        Ihu  eipRUBant  givw 
uid  ar-a  .nit,,.     Wbtu  mckuI  Ouly  to  the  titeul  [  many  nearly  pure  vui 
jtouei.  reeut.,  it  du=i  :i>t  caert  any  matf  rialin-  i  oocur  in  nature,  nater, 
Buencaouthe  c,^m;r.;.l  value  of  the  catbouate  j  come*  in  coatart  with  .u>»ur 
[.f  lime :  .H  hlv  rate,  as  tv^arJi  the  g^meral  apl.h-  i  md  uuaoiTes  a  putiou  of"  it 
[;ati<.LS  ■.!  the  mineril ;  bat  when,  on  thi  itTi- 1 .  "n  u*  water  11  eXHjMd  to  c 
l,:,n.i. . :.,  V  ia  pr^-enl  to  a  M.n.i  iiw!  \-  ti;.iit.  Ibir  1  f^r  ibe  a^patatum  of  the 


,du«io.t.«J33    C.; 

iuj  (,(  csJooB  "^S    h^  , 
;outaiBiB(|(so*J5     V, 


the  catbsnata  of  lima  ia  depodled  ia  ><' 

- •"'-     W  often  happ«B*W 

I.  stomp  wilicanMlHl" 


^ WJJJ 

rable  I  pk -ative  puritT.    It  ^ton'b^fau S^JjE 
lotable'-cncect  anoLitne-stnmpwilleanMlHr-' 
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<  hole  in  a  ohalk  rock,  i 
•bla  Duttn  ohuges  the 
Htil  the  ooDtiiiiuUy  ne; 
utranated  water  produo 


mpoand  ii  formed  when  ileoked  linie  jg 
o  the  eii,  anii  it  hurdsoa  irhen  mixed  with 
ncneoTer  it  poumea  oonudgrfthle  im- 
inralntion*- 


the  andktiini  of  j  smonnt  ot  owl  in  the  black  olaud  that  hung  OTei  time  regioni  of  North- Wcatvn  Europe  wonUl 
^UrwithauboD  thadty.  We  had  bow  data  that  were  not  anil-  probabl;  fall  ai  lowaathmtoi  correnKiDdinir  lati- 
ed  aolTont  aodou  able  to  Coont  Bumford,  andeatimatiDKthsBinoiiDt  |  tndoi  ia  Ameiioa.  lu  the  erent  of  that  alreara 
I  a  notable  effect  i  of  aoal  bnmt  in  donuatie  tireplaoai  dnnu<;  the  patt  i  beieK  diverted  out  of  the  Xorth  AtlauUc,  the 
rear  at  6,iHjO,000  torn,  Profenor  Roberta  oou-  I  Polar  ouireuta  flowioi:;  aonth  would  of  coiirao 
bidsied  that  the  loot  in  the  pall  that  mifiht  han^  i  oooupr  tha  greater  portion  of  the  ooniiic  lurfnoe 
over  Londun  in  a  ainBia  daj  would  be  equfiulent  |  ta  the  wvt  Of  iu,  and  hence  our  weit  and  aonUi- 
to  at  loiat  SO  torn  of  ooal,  wbile  thera  waA  ||[ood  i  weat  windi  woold  be  cold  and  nup'nial,  Wero 
the  half-burnt  I  >uoh  a  cataitrophe  to  happen  we  ma;  bo  aure  (bat 


unple, 


-a  flue  form  of  chalk— which  ii  prepared 
iliuK  and  waahinf  ohalk.    When  tliia  ii 

ith  linieed  oil,  it  forma  pntty^-a  earn  ent 
o(  eipacial  value  to  the  gtaiier.  The  pre- 
alkgjf  Jie  pharmaciit  ;ia  merely  a  ooie- 
pared  whiting,  and  here  lue  aamplaa 
ud  Eoloored  tor  uie  aa  faoe  powder. 
e  of  carbonate  of  lime  ia  the  soda  prooHu 
mcmaybetakenaaanciainpls  ofitauaa 

iapartiint  chemical  iuduatriea;  but  the 
Ube  ul  carbonate  at  lime  coniuta ,  in  ita 
eot  oa  a  aource  of  lima  for  building  pur- 
-liulkii  often  uaed  to  tub  on  aurfacei  with 
of  iuoiaaaing  frintiou,  aa,  tor  example, 
tight-iope  dancer  ckalka  bii  boota.  or  a 
Jayer  chalks  the  end  of  the  cue  with  which 

thuball.  Theleatber  faciuL>a  of  tbewind 
IU  oigaa  ore  ofti^u  chatk..d,  iu  order  to 
the  teudcDc;  of  tha  air  to  eacupo,  and  Ur. 
lajuat  LUiauKedaueiperimeuttoilluatrdtil 
u  greater  efteetiTaneaa  of  ehalkad  leiithcc 
I  tuather  in  pieTMiting  the  aacapa  ol  wind 


fsar  that  the  oarbon  ii 

form  of  carbonic  oxide  goa  wai  at  laaat  Hie  tii 
aa  much.  Heinaiited  on  the  fact  thai  the  preac 
of  aoot  waa  liwuj*  an  indication  of  imperfect  oo 
buation,  and  therefore  ot  waate. 


'A8TE  IN  COUBUSTIOir. 

rrCUB  on  tbia  iuhjefit   wat  delin 
■feasor  W.  Chandler  KcberU,   F.R.H. 
e  Abatement  Eahibitian,  ,'juuCb  Kcuiit 
)  lecturer  pointed  out  tbut  the  work 

a  of  the  exhibition  ' -'      - 

*a*  a  eonlinuatioi 
ittmtion  ot  Parlii 


THE  OULF  STKEAU  AHD  TEE 

FAVAKA  CAVAL." 

By  Jas.  Qeieie,  LI..D.,F.K.S.,  &0. 

NONE  of  the  great  "rirera  of  thaocEan"  hai 
been  ao  freuuently  and  oorefully  studied  ua 
the  Gulf  Stream  of  the  North  Atlantic.  Ita  uonrae, 
iti  depth  and  breadth,  ita  temperature,  Xc,  have 
all  been  lalnriouBly  inveatigated,  wbile  ita  inRu- 
ence  on  the  climate  of  Noith-Weatem  Europe  boa 
tonaed  a  very  (ruittal  anbjact  of  discuuion.  The 
origin  of  tho  Btreamiawsll  known.  The  Curibbtan 
Sea  and  the  Gulf  of  Mexico  ara  full-cti.ir^ed  with 
the  heated  watera  of  the  great  Equatorial  c  uirant, 
and  it  ia  froni  thii  broad  and  deep  reaurvoir  that 
the  famoua  Gait  IJtieam  iiiuca  bf  the  Str-iita  of 
Florida  to  How  in  a  north- eaatrrly  direction  to- 
wards tho  coaati  of  Europe.  At  the  uarroweat 
place  iu  the  Stmiti  the  atream  mcaaurea  JU  ttitute 
uiiteu  in  biFiLiitli  and  l,!liuft.  iu  d^ptli,  Irnt  it 
{gradually  niili^iia  as  it  pajsea  nuitli  until  it  sptc:icl} 
uut  OTeraucuormouaana.  It  Las  be»i  prrfrctly 
well  aacertiuucd  thit  the  nupeiticial  stratum  cf  the 
ocean  thruuRbuut  the  whole  v.^at  anica  bctwo^ti 
the  great  Dank  of  Newfouiidlohd  and  Ihn  coaala  of 
Fiaucc  baa  a  higher  tempenturs  than  tbu  normal 
of  those  hititudta,  and  is  Having,  persiitently  iu  a 
northerly  and  north-aaaterly  direction  lowanli  the 
ooasts  of  (iroenlaud,  Isahmd,  sud  Sjiitjiberiren. 
<1  by  It  ia  doubtful  whether  all  this  boily  uf  lic^ited 
'  '  \  passed  through  the  Straits  of  Fkirida, 
pbyaieiita  hsvo  maiDtaiuiMl  tli  '  ~   ' 


the  SoOD^ananPeniaaulaanda  large  pirt  of  Ol 
own  ishuull  would  not  be  habitable  by  riTiliaeu 
maD,  while  Iceland  would  become  aa  innccaaaiblo 
oa  FraoE  Jveef  Land  i>  now.  Our  om  ahores 
would  b«froit>bonnd  for  a  large  port  oi  " 


Un  the  other 


sppen 


III,  if  wu 

._ ^  _.   „,«-  flow- 

— „ —~  North  Atlantic  to 'he  lai«ely  increavd 

iuTolume,  there  can  be  juat  oa  httle  duubt  that 
the  olimate  of  North-Weatem  Europe  u.iuM  lie 
much  improved,  and  otou  Spitzbergou  und  Xoraya 
ZouUya  Diight  be  rendered  Ht  abudca  Sjt  uvitiied 

Strange  oi 


it  may  appear,  tho  roeorda  ot  )i<^Qlo^ 
.....u.s  U4.  uiit  such  cliaaRtB  in  tha  '.a:;.ita  ot 
North-Weatem  Eorapo  huTe  actually  LdHiuiietl 
within  n  comparatively  recent  pcrioJ— citiLiuiy 
within  tha  hnman  epoch.  Thus  it  fill  ui.i;  ivtll 
ascertained  that  at  a  time  when  lU'lt  (.;:■(«  c( 
mtn,  unacqnainted  with  the  U'o  of  n'i,'(:i:. ,  Htro 
huulrng  reindeer  in  Southern  France,  i.  T-^tarua 
in  >'iirthpTn  Europe  waa  burled  i>r.i!<  r  u  [>rcit 
aheet  of  ice— a  TOrttablu  ui-r-!:'  .•j'""'- hk.  lliow 
ifo-sheets  which  cover  up  auuh  eitpnsiru  .T.jihiu 
the  Arctio  and  Antirclic  nipiLjim.  lli :  ii'ivlhii  jt 
lliut  lima  approached  the  alurui  of  Nor.i  -V:.  ,tt.-u 
liurfppo  ho  would  havj  tucomilciol,  POr,i.>  .'.Jimlis 
uutsidu  <if  ttiu  praieut  western  ahor.  s  i>t  Iiiusi.u 
iiuil  tha  Ilirbrides,  a  vast  vertical  wall  of  Ic.:.  liiu 
that  whiah  confronted  Sir  J.  Clark  Il.-i-'.  •.■:v\- 
modore  Wilkca,  and  the  l'/i.i',',,n/te  iC^i.-uitiun, 
.mil   burred  all  approach   to  Ibo' Aiitj  e'i'.'  polo. 


jally 


t  ware  enaeavoimug  to  atreamed    out    of    the    Gnl(    of    Mosic,.     Thew    "i"  w^uj 

on  af  that  which  occu-  writers  have,  tlierafo.e,  held  that  a  Etoppage  of    I,f  V  J" 

.miiit  in  ISID-JU   when  the  Gulf  Slrram  would  have  only  nu  induit^aimal    '"K™*  ' 

loiuti-a  to  oousiiler  the  pifod  upon  tliB  h-enorjl  lemperaturn  of  tin  Xortli    „  j "! 

.™j  .. n  yuhhc  henlth,  and  in  AtUntio    and    the    climate  of     North-Wtatmi    "'"'  ^" 

.another  committee  inquired  into  tho  Europe.    Tbia  Tiew,  however,  Iiaa  been  comj,  lately 

d  expediency  of  preventuig  the  nuiianee  o„raot    by    Dr.    Ctoll,    who«e    eatimiitH    of    thL 

S^       .£1'  f  P°"  ?"  """"''  ?',°"  enormous  healine-power  of  tho  Onlf  :-troam  la 

evldsnoBof  FarMla7,whoezureaaedhia  „„„  _.„  Bpm.rallv  aco.nteii      Are.ir.liiirr  tn  tlii- 

:he  ledDCtiDn  at  amokafnu^  «nl  lli^.«  ""^."/'. 5^^.'!:™'?. ._..?'_?.-.  ft''.  .".,'•  '"  PJ 


h..u»e.  could  "b.  eteiW  inTwrV  ■  orCrcoW^d  bvS^^^^^ 

..•'  A,  v^^  in  th.8d»0l  of  Min4    %^^t  S^t^of  a  ^str*!Lm  TXhVS. 

t^':tr:^^J::f^,l''.^^:Lt^l\^    l,0U0ft.d...p,ilowinB,ttharatoof4u,il.sa. 


ha  cITort  uoir  being  made  for 
moke.  The  School  bud  been  ot^ociaieii 
wi.rk,  SirH.  de  la  Bache,  ita  founder, 
.yon  I'lay/aJr,  ita  Bret  frofeaior  of  Chem- 
iii<,'  iu  ISJIi  made  u  valuable  repnrt  to 
iiinj*.  in  which  thpy  said  that ''  Jt  cannot 
meut  be  queatioued  that  tho  continued 
■f  smoka  ia  an  uunecesMry  conaequenca  of 
■  o  of  fuel."  aud  that  ';  asan  ah.tract-  Eve^'if 
»  du-pensed  with."     Alludi--  '- 


Hibernian  ice-wall  he  would  hav     .    

lie  atood  ou  the  verge  of  an  iDtorminnbl''  |  iiiii  of 

siiju-  and  ice,  extending  eastward  an  I..-  r.:  tyc 

cLulilTsach.    Hereond  there  upon  thn  lat  horizon 

would    have  observed    a    few    iucni'.iu  ribii: 

rocky  hills,  represtuting  the  upper  porlioii..  li  uur 

'•'->■—•  mountain  a— for  the  ieo  which  The-.  Larinj 

gmunda  was  not  leES  than  3,IJUIj:;.  luick. 

Hud  ba  advanosd  inland  until  bo  rva-hi. '.  li.ors 

rocky  heights  ha  would  have  found  tLu  i  '■-  iiTiin 

HWeepiag  away  in    all    direolions,    m-.i    i''.J:.dcd 

ouJy  by  the  huriiou ;   and  bad  ho  <:  ..u-u.A  Li> 

jourocy  towards  tha  East,  iii'roi-.i  "s-...*    ,.  lov 

■iiii.nuiv    '''■-'  '"rmin  Owan,  ho  would  have  .I'li-..;  .-I'l^d 

^^tl-hii    nolhiuK  to  break  tliu  u 

.'!™,'"_''J^    arnroached  a  low  line  ( __. 

laikin^  tlio  situ  of  tho  iot-i  uriBnl 
.'icanUmavuiu  I'uninsnlu.  Af^'r  utfaii.iiu  iheio 
hilli.  Lad  our  luisviniiry  wanJurcr  iio'.r  ^IIll^edhis 
couruB  towards  tlie  Suutli,  ].■:  llll:^t  ..li.:  havo 
timveraed  a  liistunce  of  inqru  ILaii  'f'lO  n.\'.-  s  L^ioru 


uud  geologist,  the  total  quimLty 

'  brSlui^Md    TPio-.ohed  a  low  line  of 


li.j* — a  tepipcraturo  which  gradually  falls  at  the 
current  gous  north  notU  it  is  conlud  down  to  iit 
least  10'.  This  estimate  gives  us  5,.iTil,  0-^0,000,000 
cubic  feet  of  water  per  hour,  and   ronseqnentlv  ,.  ., .         ,         ;.     -  -   - 

lb,  iot.1  ,«.„iii, '.I  h,u'  tra..i™3  !„■';  ,»,;^.s„.';s.«.te.'."i'.':sr;s'i,s 

tlie     TropiCH     by    this     curreut     amnuuts     u 

'"  "'    W.OdCOOO,  1)00,001)  foot-pounds  per  diem 

■      -      .linlf,  thi 


I   tbiugB  the  A 


iJonta and ■mluiili  (viiieh 

ic  of  lofty  elGvatinn^  ut  Cuulrjl 

rii  Europe,  and  u(tlKlow|[rouiidR 


It  oan  bo  dispensed  with."    Alludiug  to  stoppsgo  of  Iha  Half  Stream  would  still  de'prive   "{  .""'  l"Rhcr  latitiule.)  ooaawcl  the  W-ljins: 

rta  in  this  direction,   Profesior  Ituberta  tha  it^utio  of  a  uumtitv  i,f  1ii-it  cji.iil  tn  Mn      ?'""»  and  valleys  of  n^ddlo  turoiK— 11  I!  .r.t  I.ku 

for  leai  ooBtauicd  the  deacriniinn  i,f  a  i,»  thiitnj-M  "-    v^        vv    j    .u      ■""  ""^  1  .Switzerland.  JKc. atKlpiu«iandai>rucc-!f)aii.„rith- 

rnMlimail  lu    on    •innlra  n,..l    in  ,.Ki..l.  >•/  V''."^  t"  "•■ !„,     j„      Vnrll1.R4at.1n     1?«i,i<u.       nLII.       -,.'..,-..,. 


Ut  wms  SO  perfect  th^t  "  inc 
II  burned  m  it,  neither 
lercon."    I'robably  tho 
a  aiaoke  uuisanea  was 

his  lecture,  Prof  esior  lioberta  gave  at    ^X 
h  the  chemical  aud  physical  reaaona  for    j-fuice 


1  red  herringa    AtUu 
at  attemp-  - 
Ida  by  Ja 


the  pa 

0  the  Xurth 

Ic,  (ivcr  ttic  Burlace  of  which  it  apreads  for 

ly  thouaaiidB  of  aquore  n.Ucs.  miibt  have  a ' 

inwerful  iiiHasnM  ou  the  climate  of  Ihnsg 

>  to  which  its  haat  is  brought  by  prevalcut 

'"''is  ia   the   case   mi're   especially  with 

own  islands,  Norway,  kae  f  aiiics,  and 


thuld  purposes,  i 


combnatinn  of  a 
encrally  usvdiurhi 

Hi  by   tha  evoluti 

d  hyilrogun.  These  compouuda  becnoiu 
.  thu  presence  ul  air  iuto  othera  which, 
Dg  more  stable,  contained  lea)  carbon, 
bun  becamo  separated  in  the  Uocculeut, 
iditiiu  that  lOHbtituft'd  amokc.  This 
ided  carbon  could  be  burnt  only  by 
a  supply  of  air  at  a  aulTiaiently  high 
ire.  After  all,  tho  quautity  of  carbun 
I  comparatively  small  wbau  compared 


t  with  aa 


aud  aonth- westerly,   and   these,  as   they  t 

Hcroaa  tho   Atlautii-,    fllch   warmth   nnd  mil 

from  the  Gulf  Stream,   which  they 

Ihey  pass   over  us   in  their  coarie 

Nortb-Saat.    How  very  materially  ■ 

thus  aSecttd^  will  be  readily  seen  if  we  compare 

" "   ~      ~     ■'■ '  -       '  ■    nparaturea  o( 


Norlh-EsttEin   fVaura,   i 

Sluttou,  Arctic  fuz,  lemmin^r.  niarmnt^ . 
wtiu  the  prevailing  Uiimola  of  tlioio  i  e,;'.. 
wu  tliiuk  of  the  couditiaiiB  whicb  uuw 
I'lirnpe,  can  we  conctivo  ot  uny  t'.tr.tv^t 
thou  that  which  is  hUggratLil  )i]'  tho  f -  w  : 
are  hare  wunmoriscd  ■•  Instead  of  Ih 
navies  ot  wor-abips,  ooean-linerB,  and  '. 
which  DOW  emwdita  waters,  tbe^<!a' 
kail  forniarly  its'  fleets  of  im-ll<>-.<, 
walrus  haunted  tha  cohbIa  «[   Xiirth.ii 


.JLZi.  ivl   hardly  ho  dimbu  d  that  ijii-  Gulf  Mr.' 
iwnrus  we    ^„^„-'  :,  „^„,     i.,„i    „„    ,,r,(„„„„  j,. 


:xI;ti;u';o  in   IL:i  :;orth 


rope.     Thus 


1  same  latitudes  of  North  Ami 


Wli 


fff. 


■  mom  ol   -  eOl?  P.,  vrhile  at  IlaUfnx  liouri.hBd  luxuriantly  m  regii-ua  whero  ....vmu- 

, Scotia),    in    the    soma    latitude    (N.    hit.  ""'  "o*  e^"*-     Thus    m  the  ne.Hh!,oi;r-^>.ii  of 

y  small  whBC  compared    44^  31)'),  the  winter  mean  is  ■¥ 'iZ-C,  aud  that  Of  I'ans  tha  Dg-lree,  tho  Judas-tree,  tho  Jan-. f  of  ll«. 

lUjjh  which  itwaidu-    Bunnner  +  Gi-i'.     Again,  at  KillvbfC"  (IrKlond),  Canary  Islands,  and  other  Southern  spi,.;.;,.  i.iunJ 

y  cubic  foot  of  tho  densest  amoks    j^  n     Ist    ol«   ;iM'     the    wintw    b-nipwuturo    la  aconKOuial  haUlat.    The  (Juoary  Imr.  1  ili.t*  not 

Ktain-     +41. i^^  and  that  ul  summer  +  SST"— the  wiutfr  i  Si  JW  further  north  now  llinu  Hour  Ioukmi.  tii  tl.o 

and  summer  means  of  a  conesnonding  liititullo  on  I  "orders    of    tho    Mediterrauoau.    It     11  .wi:s    in 

tho  Labrador  coast  biing  -^  .i  and  -I-  41i'n«ppo-  wiutiT,  and  re jieatcd  f nists  would.  Ibc;  I .  c,  prc- 

lively.     Uncamnru,  at  Wick   (X.  lat.   3S  2.V)  tha  vtnt  ii  rMiroduciug  its    kind.    Thl^    lii',      -,.lant 

winter teniueriture  is  -I- 33'.^°,  i.iul  thnt  of  siminicr  luimvrt^  tlouiuLod  near  Paris js  thai  »  .(..Ucp; 
-7  5li'ii',  while  at  Hebron  (Lahrndor),  in  N.  lat. 
53"  10',  we  get  a  winter  menu  of  —  .'1  l",  and  a 
summer  mean  of  -fliil''.    Xow  weie  the  Gulf 
Stream  to  be  stojipud  tho  tomper^i^te  I't  the  mori- 


)md  been  abundantly  proved.  The 
eierteil  at  letijrth  to  tho  work  of  Dr. 
ind  eipruucd  his  holiuf  that  tor  domestic 
vc  nh'juld  ultiiu:ilely  adopt  Dr.  Sitmens' 
iivtrtiu);  our  fuel  iuto  gas  and  buniiu»it 
Lce  quite  separate  from  that  in  which  Ibe 
roilue^d.  Couut  Rumfoid  had  said,  early 
utury,  that  hu  never  visited  London 
iahiu^  to  be  able  to  compute  thuimmemo 


-   «  iu  .Xjjiltiim 

I'Vintc  must  have  been  nlremtly  R-:uti!.  Uuc- 
uver,  wo  know  from  the  chorueror  or  i:i-  ;ildnts 
with  u-hioh  the  Canary  laurel  wnii  iKH.'eiatLd  in 
that  rejjion   that   thu   elimute   must   Lave  bean 
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asaupt  from  astnniaB — the 
M  ity  not  M  hot,  and  tha  wintan  ««•  vaiy  mneh 
■tUdar.  The  Iwd  and  lTMh>w«t«r  ahdk  wbleh 
II  with  that  -         - 


itiuU,mnoe 


id,  Fisnea,  &g.i  waia  Uppopotami, 


-.:up7    tha   teinpvata   latitndaa  of 

Bnivpa.  Thkt  lucli  Bsoiiil  climatic  ccnditicwa 
wan  dna  in  lu^a  meuura  to  a  |rnat  itunaaaa  in 
the  volume  ol  waim  watai  flowiog  into  tha  North 
Atlautia  «eaoi« Juit  a«  oeitala  aa  that  the  Aratio 
a'iaiata  ot  tha  Qlaolal  Period  wu  Iwgd;  indDcad 
by  a  Tai7  ooniidaMble  deereaaa  or  enn  an  entire 
Itoppt^  of  Oiat  heat  •bearing  oonent.  The 
preeenea  ol   man;  Hadilarruean   ihall*  in   " 

■Bciant  raiaad  beacher  -'  " — " ''   "- 

imoa  ol  moMoI-ban 
Spitsbergen,  the  appri 
coaata  <d  Sootland,  the  Firbee,  and  ladanO,  of 
•Mtbein  apaaet  ot  shell- Bih.  and  the  preeauoa  ol 
iaolatad  MMBiee  ot  nnthern  mollnici  in  the  QatI 
of  St.  Lamranoe  are  all  indiojitiTe  of  a  formor 
ii  greater  inflni  ot  warm  water  into  Nortliam 
u  thaa  li  now  tha  oaae.  Thoia  remirkatde 
iei  of  Sonthem  *peai«  are  linng  erldenca 
ot  the  lait  epoch  ot  axtrunaly  |[aii«l  eonditionii 
'moadis  North -Waitam  Eunpa— an  epoch 
whiob  graat  li>rest  giowtba  orenpraad  wide 


M^onath, 
Eoloaiei  a 


Moantridl7  will  not  oeonrlor  many  Uiaaaanda  of 


t'"**^  o'  *^'  RBuial  inBnaaoa  of  onr  Iriendljr 

Oolf  Stream  in  the  immediate  future.  And  whoi 
wa  ndact  upon  the  magnituda  ot  the  lubmsr- 
gaoM  of  Oabal  Aoarioa  whioh  would  ba  raqnirad 
to  dirart  that  atieam  into  tha  PneiQc,  wa  maj  be 
equally  raaanirtd  that  we  are  not  likely  to  mffer 
Inm  iti  loH  in  our  day ;  lor  before  it  ODuld  ba 
ieuibly  diminiih^d  in  voluoia  by  thia  maana  tha 
lethmui  ot  Dmsn  would  need  to  be  aunk  to  a 
depth  of  not  leu  than  SOOfC.,  and,  perhaps  e*rn 
l.WOIt.  Wfl  may  tharefoia  contemplate  with 
parfaot  oompoinre  the  tormation  of  any  number  of 
oanala  botom  that  ietbmui.  The  great  work  of  tba 
lamou  Frsneh  eugineet  will  hkve  aa  moah  effect 
uaou  the  Qnlf  Stream  and  the  climate  of  Korth- 


ralalng  the  aannal  tampariti 


driU.  Tha  angla  of  aquaM-Mntm,  O,  f(>  *wy 
hard nwt«iaI,ihonld baa  Uttla  mora oUbb* thu 
that  Aown  in  FIff .  t.  Inany  emM,  it  abouldbeol 
good  matuial  and  wall  tampered. 


loikinFi'g.  1,  Tha  part  B  i«  flttad  in  vlaae  of  Iti 
'naiy  tool-nit,  and  ataal  jaw,  C.  Mieh  hai  b 
V-ahuped  notch,  ia  fitted  to  the  part  B  at  0. 


A  accew,  i,  pasa«B  tbnnigh  tha  npw  and  of  Ike 

Cirt  B,  and  bean  agaioal  tha  Jaw,  C.    After  what 
u  already   baen    aaid   in    conneotlon    with  b 


will  be  readily  i 
Id  Fig.    3    tha    hand  tool.    F,  ii  employed  toi 

iteftdying  tha  ihaft  and  bringing  It  to  a  castn. 

Thii  tonl  ii  bent  to  form  a  right-angled  notehfn 
inR  tha  ihatl,  and  when  in  nieit  iitupnlgd 
e  tool-reat  after  the  manner  of  an  ordinaiT 


by  the 

hand  Inmiag-tool. 

I  IWotk  that  ii  too  large  to  b*  i 


AKATEUB  KECHAVIC3.- 

(Coii(i-,i»ri/™n.p.  422) 
Sluta  oonoemlng'  CentriDs  and  Staadylns- 

TO  oentceaoylindricil  piece  of  matil  readily  and 
aconrately  ia  a  Tenr  almpla  mitter  when  the 

woikmania provided  witf  '-' '-"-  '----' 

tor  the  parp-na,  and  It 


mauw  ol  tha  nnivenal  iqnara. 
A  diametrical  line  ii  dnwn  along  tha  toncM  ol 
tha  aquare,  the  wiwk  la  thai  turned  throa^i 
anartar  ot  a  mrolotian,  and  anothtr  line  li  dnn. 
Tha  inteneotion  of  theee  Hue)  will  be  tha  MBbi, 
at  leaat  appronmately. 

Thu  point  ma;  now  be  marked  with  a  aedn 
punch,  and  the  work  may  ba  taeted  in  ■  latha.  If 
it  ii  found  to  rarolvg  truly  O"  *^  eantiM,  it  aaf 
be  drilled  :  othenriaa  the  eentn  mujt  be  contetid 


ItgiCDSlD  ttl'.  X , 

the  InuT  i>T«l  Outrr  HvbHdea,  the  Orkney 
Shetland  tbl-uil^,  all  Norway  up  to  tha  eitceme 
y->Tth,  anil  u  >il  eztfurire  areai  which  to-day  lie 
(n*>ni«r^d  ia  Qm  >ei. 

TTt;«,  it  will  be  •'.en  bow  greatly  the  climate  of 
Kor-i.-Wntera  E'lropa  hu  tieen,  and  mt;  yet 
afain  be.  modif.ei  by  cbasgea  in  the  How  ot  the 
On'.l  Stream.  X«n,  if  we  glaoce  at  a  in».p  of 
America  it  will  be  obaarrad  that  only  a  narrow  neck 
of  land  evpante*  the  Oulf  at  Mexico  from  tha  wa  ten 
of  th?  Pacific,  and  it  it  conceiTable  that,  were  thia 
iitbmui  to  be  lubm'rged,  the  graat  body  ot  haat«d 
water  that  at  Tpraient  finds  its  way  north  througi 
the  Stniti  of  Florida,  might  flow  directly  into  th< 
Paei&i:  Ocean.  There  ii  no  eridnics.  bowerer.  tt 
■how  that  the  ttarrier  ol  Duicn  bat  been  thai 
•nbmergni  within  anyrecmt  geological  period, 
conaequently  tha  gie   '    '       '  "" '" 

thu  way. 

Dr.  Crofi _^ 

pbyticaj  muUtioDS  wbkb  jKv>mpiiii<^  ■ 


Lave   b>.-eu  tironpht  about 
Tbej  were  m'M  probably  induced, 


engine-latha  or  even  an  emgiaa-raat  ia  aTailable  ; 
bnt  to  do  it  eaaily  and  properly  in  an  ordinary 
plain  foot-Utbe  may  puzzle  fome  of  the  amateur 
mecbanicianB. 

Although  »ama  ot  theas  msthodi  are  well 
known,  £ef  will  neveithelaai  ba  daioribed  for  the 
benefit  ol  lome  who  may  require  tha  informalion. 

Tha  method  of  centring  ahown  in  Fig.  1  ia  one 
of  the  molt  common  where  tha  lathe  ii  provided 
irith  an  engtne-mt.  A  forked  tool,  A.  ia  clamped 
in  the  lool-poit  in  lach  a  poiitioa  that  a  Ime 
drawn  from  tha  point  of  the  tail  centie  will  bluet 


of  the  rod,  b*ing  ceutrod  with  a  alight 

Smiure,  the  tool  A  bein^  at  the  iima  time  mOTsd 
irward  by  the  acrew  of  tha  enaiDe-reat  until  Che 
rod  turni  imootbly  in  tha  fork  and  the  aquan- 
pointed  centre  bai  found  tba  centre  ot  tbo  rod  ;  tba 
Uil-»pindle  ia  then  moved  lortrurd  until  the  cavity 
ia  iufE^ieatly  deep  to  permit  ol  itartiog  the 


with  the  centn-punoh,  and  the  work  agtln  tNtl) 
'n  the  lathe. 

After  centring  br  any  of  theaa  mathodi,  ttt 
•mtre  muet  be  dniM  and  counteTBank  wA  * 
juitable  tool,  ao  that  It  will  fit  the  latha-ontt^  » 
abown  in  Fig.  6.  The  aniila  of  the  Iathe-e««IM 
ahould  be  aizt;  dacreai.  To  inaura  nntfoimtf  h 
everything  pmtainlng  to  the  ceotrea,   the  ociln 

Snge,  ahown  in  Fig.  T,  ahonid  ba  oaad  tor  glHl| 
a  requind  angle  on  the  lathe  centrea  and  on  At 
drills  uaed  in  centring. 

The  matter  ot  eteadyin^ 
being  turned  in  thela&e  ii  often 


The  matter  ot  eteadjfin^  long,  ilender  radi  vUa 
II  often  perplesisf . 
be  done  toVcrablT  wA  h 
the  manner  iQuitrated  in  Fig  8.  Tlia  f^ik,  H,  i 
Bupported  bj  the  atindard,  I,  which  ia  inamtad  b 
the  locket  of  the  reat  loppoit,  J.  H«  dirka 
■hnwn  in  Fig.  2  may  be  uicd  tn  a  airailar  wv- 

Fig.t' repreaenta  a  atead j  rvat,  tha  MnetrwtiDB 
of  which  will  hardly  need  explanation.  For  lilU 
work  it  miTbemadeot  wood:  tha  upright  KOf 
lecured  i<  tlie  cron  piece.  L.  which  rntt  nBSa  the 
lathi-bed.    The  slotted  irieco,  11.    ara  •djoAlb 


XNOLISH  mOHAinO  AND  WORLD  Ot  BOOSat:  No.  >I7. 


....       IB  (fiB  and  poaiti< 
Wbsn  it  ii  requirad  to  mpport  s  hac 
I  i«  not  ronnd,  the  lleen,  N,  thowa  in  "'  - 
employed.    It  (lipi  Dvarth*  abaft  mi 
I  in  the  (t«adT  nut.     The  bu  li  cootiad  by 

d  dance  ahown  ia  Fig.   U  i(  ntrd  wb 

■r  nundrit  lathe  ia  nut  at  hand.     A  piece  cd 

■ipa,  Q,  ii  held  by  the  cbuok  P,  and  ia  sscureil 

tet  actair  in  the  alsBve  B,  whidi  ia  joumaled 

i  itandard  S,  and  cirrioa  the  chuck  T. 

ia  anangsmeiit  may   alio   be  employed  [or 

itrea  of  the 


V  TO  UAXE  A  CAHEEA- STAND,- 


{et  luch  a,  one  aa  1 


t  a  total  coat  of  a  Uttln 
e  uaed  the  ataod  for 
«ediugly  trail,  it 
'- autly  bow -- 


»9iarT  til 
liflicuft  hi 


begia,  then,  at  the  beginniag.  The  win 
ia  beat  loi  the  puTpow  »  Eogliah  aah:it 
17  bsavy,  ia  extremely  tough,  and.  at  tl 
ime,  toleiably  «uy  to  sorK,  beaidea  beii 
to  Jook  nt.     Bo  aura  that  you  get  Enffli. 


of  itrsnKtb,  aod  U  much  aoftor  and 
roiL  Uian  tbo  English  variaty ;  for  thu 
a  Tery  often  uk<I  by  carpeDten  ioataad, 
very  jioor  aDbatituta.  Obtain,  if  posiible, 


dfroi 


of  t 


t,  at  laaat,  generally,  1 .  ,_„ 

The  piece  of  wuod  1  got  waa  in  the  (itni  0 
ifc  abiiut  an  inch  and  a  quarter  thick,  aui 
feet  long,  and  I  rippud  thu  up  tDyaelt— 1. 
deal  of  labotir  very  ninch  loat,  for  had  I 
it  to  a  Btwmill  they  would  have  cut  It  to 
a  lew  miuntea^ar  little  or  no  charge,  wheiaaa 
g  it  with  a  hand-iaw  took  aevBral  houra 
y  bard  work.  Tbv  stand  I  moda  wa*  about 
net  niue  iuehea  high ;  thin  ii  a  little  above  the 
height  of  oamera  atanda.    Each  leg  wt 

Eecea:  a  lower  thick  one.  trhoao  dimeni 
I.  by  I,>LU.,andtwu  upper  thin  piscea  placed 
:h  aide  of  the  lower  one;  tbeir  dimeoaioDa 
iin-  by  jin.  HaTing  aawu  theie  nine  pieces 
my  nliLlc,  I  ptaneu  them  all  carefully,  then 
ed  the  comara  a  littln,  aud  aand-uauercd 
thit  ma4e  tbom  moie  comfortable  to  hold 
ariy  in  the  hand,  beaidea  maefa  improTiog 
Ippearance.    Then  both  eadi  of  all  the  tbui 

ad,  aiid  tlien  cum';  whiit  I  tbiak  waa  the  moat 
■MIDI--,  fart  of  the  whole  pfooeaa^that  ia, 
•  i  tho  eudd  of  each  piece  witb  bnui ;  it  baato 
ta,  or  they  would  split  anuy  wheie  the  apikoa 
triangle  bm  ioierted. 


dnlladin 


pta,  I  found  that  tha  followipg  ia  the  beet 
D  do  thit: — Take  a  piece  of  thin  spcing  brass 
of  tha  breadth  of  the  end  of  the  piece  of 

t'>  be  bound— that  ia  in  this  Daae  half  an  inch 
H  sniall.  and  Ijin.  fji  Ibe  large  piacae,  and 
four  uichea  loug.     Drill  a  bole  near  each  end 

piece  of  braaa.  than  open  the  J!iiwa  of  a  vice 
^  wiU  just  dau  the  wood  withOBtthebraat ; 
a  bniB  icToaa  the  opening  of  the  jaws,  and 
lac  the  pieoe  of  wood  down  upOB  it  mtil  it 

up-in  the  wood,  then  bore  nolea  thronak 
-'-"-'^-" ..       ---t  flfmty    - 


.    perform 


I  be  quite  tight,  "and  tba  wood 
com  the  end.  Wbea  tbia  ia  done.  }'0u  have 
■  piBCearesdj  to  put  together,  which  I  did  in 
jDwinf  mjumar,  mJikiug  each  leg,  as  before 
Md,  of  one  thick  and  two  tbin  pieces :  bore  a 
t  one  end  of  each  piece,  and  another  about 
inches  from  the  same  end,  tfaBO  take  some 
inch  diameter,  < 


ailyb 


LDilm 


hot  a: 
it  threi 


i.  Tbii 


,1  tolloiTs  :  to  make  the 
Bmall  square  pieae  of  brass  (a  blank  waahei 
qnare  dooa  very  well),  drill  in  that  a  hole  in 
a  piece  of  the  thick  wire  will  juit  fit  tight; 
older  it  in  with  aapirit-lainporUunsenbtinier 
>  tolder  is  good  tha  head  nUl  never  came  oflj ; 
crew  about  balt-an-tnch  of  the  bolt  at  the 
end,  and  make  a  nut  in  the  aame  way  ai  you 
Che  bead,  but  aciaving  it,  of  course,  instead 
Sering  it  oo.  Then,  to  build  op  the  lags, 
be  two  tbia  piecei  aod  one  thick  one,  place 
Ki  that  the  bolcB  at  the  ends  of  the  tbia 


o^.inthcr, 


the  bolt  thningh,  and  aertw ,. , 

the  lag  in  a  atata  in  which  it  will  fold  upon  ine 
alightaat  provocation;  to  piavent  whioh  another 
pin  ia  put  throngh  the  other  aet  of  holea.  whieh  are 
at  the  end  of  the  lliick  piece,  and  eight  inobsa  from 
the  ends  of  the  tbin  piacea;  this  ana  may  be  a 
aimple  pin  at  thick  wire;  a  bolt  would  be  on- 

When  the  three  l^a  are  built  up  in  tbia  way,  all 
that  is  needed  to  complete  the  stand  ia  the  triangle 
at  the  top.  This  it  beat  made  ot  biaia.  but  tbat  is 
both  trouUeaoins  and  rather  eipcDBive,  as  it  ia 
'.  wood,  which  is 
than  send  it  to 
a  QmssIouQilBr,  and  bavo  it  cost  in  brass.  Aceoid- 
<»g'y.  1  made  Lbe  triangle  for  my  stand  of  wood, 
Bud  it  doea  very  well.  'Che  wosa  I  used  was  birch 
one  inch  thick,  and  the  method  ot  making  it  wai 
thus.  First  make  an  eqailataral  triangle  of  about 
nine  inches  in  the  side,  then  cut  off  aboot  two 
inchea  ol  each  angle,  and  cut  out  the  sidee  of  Uie 
triaogte  iu  the  form  of  tha  arc  of  a  circle.  The 
"   -  -'-'■    ■     to  have  what  we  might  caU  threi 

rough  Focb  lit  these  10  aucb  a  wa; 
tbat  when  the  tiiaugle  is  laid  Hkt  the  holes  may  be 
n/  inlal ;  tbroujjh  each  bole  drive  a  thick  wire, 
■ving  about  half-sD-ioch  projocting  at  each  eni* 
order  t.<fii  the  legs  tatb<s  triangle,  bore  holt 
the  free  ends  otthe  two  tbiu  pii^aea,  and  fit  tha 
to  the  prajecting  bits  ot  wire  above  mentioned ; 
ID  the  two  pieces  of  the  leg  must  be  pulled  to- 
:her  a  little  below  the  Inaagla,  and  hied  there, 
limpleat  way  to  ilu  this  ia  by  meaos  ot  a,  saiall 

wiin  the  head  projecting  a  little  dooa  quite  well. 

Kow  we  have  the  stand  complete,  oioept  for  the 
paints  of  the  legs,  which  most  bo  made  by  a  blaak- 
smith,  in  the  loim  ot  cone)  ot  sheet-iron  to  ba 
acrawed  on  to  the  lees.  1  have  mysall  mode  each 
-    ■      •  '  •    ■  '■       a  difficu^ 


hookai 


smith  will  moke  ot 

In  apeaking  ot  the  binding 
I    lega    with    brass,    I    recommended 
'    spring    broas, 


h  birder 

common  broaa. 

Then 

re  that  i* 

sed  should  bsol 

the  eoma  matet 

d,     it 

t  standi. 

m.d«  carefully 

and  toUowiag  1 

be  bet 

and  should  beai 

banlOUponnda. 
elf,   withODt  Its 

I  can  ait  on  tb 

n    oorrespon 

aspeotiug  wb 
cast  in  Engis 


THE  GREAT  BELL  FOB  ST.  PAUL'S. 
le  great  bell  f  01 

_   _ ded  byawoU- 

jent,  Mr.  W.  8.  Frank),  of 
had  an  opportunity  of  peraon- 
at  is,  we  believe,  the  largut  beU 
ud.  It  is  ataniling  mouth  Dp- 
foondry  of  Messn.  Taylor, 
Loughborough,  and  struck  aa  it  stands,  the  dam 
is  almost  too  deatuuiag  for  the  oar  in  auch 
proximity.  The  w>right  of  the  bell  la 
ITi  tone  ;  ita  diameter  at  the  mouth  Qft.  Gin.,  and 
thickness  at  aoondbow  8]  in.  The  bell  itself  eiceeda 
height,  bat  from  tba  lip  to  the  top  of  the 

ja  It  meaanraa  Bit  lOin.     Our  Gorrespondaot 

says  tbat  th>  note  is  E  flat.     A.t  present  the  bell  is 
-* — ''''ymaani  ol  an  iron  ball  weigbiug  GOOlb., 

. alung  by  a  obafa  to  an  overheaa  girder. 

When  the  question  for  a  btf  bell  for  St.  Puul'a  waa 
iteil  there  were  objectiooa.  It  waa  said 
Chapter  had  got  a  bell  of  ' "—  •— - 


which  was  destined  for  the  bell  would 
certaioly  come  down^  that  the  nughbou ring  men 
of  bunneat  woald  be  disturbed  ia  their  operatiooa ; 
that  nobody  in  Epglaod   could    cost  a   big  bell. 


This  las' 


■oigbiDg  soma  1 


ttietsctority 
lentuen  tous  una  a 
IB  great  ball 


_. .  ia  tour  tone  heavier  ihor 

at  Westminiler— has  actually  been 
factory  manner  by  a  Lsiceiterebire  &rm.  Tbere  ia 
an  idea  in  Eagland  tbat  all  big  bells  are  Decessorily 
named  Tom.  Peter,  of  York,  and  Harry  of  Can- 
terbury Bufhco  to  couQ  tec  balance  the  Tama  of 
Oiford  aud  ot  LUicolu.  Tout  or  no  Tom,  bow- 
rer,  the  big  bell  ot  London  outweighs  its  rivals 
both  of  Lincoln  and  Oxford  by  many  a  ton.  It  is, 
'  '.  insigiii&cant  beside  Uis  vaal  and  paitly- 
moiislors  of  Moscow,  but  with  tbo  groat 
bella  ot  Western  Eorope  it  can  vie  very  fairly, 
vor,  it  ia  aaid  to  be  aicellent  not  only  in  size 
quality,  which  may  bo  frankly  admitted^ 


e  of  tl 


E,  Beckett,  calculatiug  the  weight  of  the  great 
Busaian  bells  by  their  dimenaious,  mokes  the  great 
>--<<  -f  Moscow  2^0  tons  iu  weight,  and  another  IID 

,  but  practically  these  are  balls  only  in  name. 

The  great  bella  ol  VVestero  Europe,  those  of  Itonen 
(deaUojed),  Olmntz,  and  Vienna  alone  exceed  the 
weight  of  the  '  "      -"  -"'  --'-  *--  -  *- 


(  bell,  and  tbat  only  by  a 


Fronde  baa  somewhere  called  balls  a  special  and 
chacaeteriitic  creation  of  the  Middle  Agea.  They 
are,  no  doubt,  specially  charaetMiatio  of  that  aide 
ot  the  Middle  Agea  which,  if  not  tba  moat  hiilori- 
oally  true,  is  the  most  poetioally  impraaBva— its 
mystical  end  romantic  aide.  The  oandoaion  that 
they  are  out  of  place  in  a  madam  town  ia  a  hai^ 
and  an  uDpbiloaopbiail  one.  Except  in  a  vesy 
couQned  tptee,  and  at  too  tow  a  level,  bella  arel^ 
no  means  iQtrusive.  When  Big  Ben  waa  hong  the 
aame  propheciea  ot  evil  were  mado,  and  vrithajlhie 
drawbacka,  exaggerated  aa  they  have  been,  Ben 
has  boan  long  accepted  as  a  rather  pleasant  ingre- 
diantofthe  •Irfiiilfu  of  our  modem  Rome,  than 
which  the  old  one  oould  hardly  have  been  more 
noiav,  OS  it  probably  waa  not  wealthier,  and  cer- 
tainly not  half  so  smoky.  A  rival  at  the  other  and 
of  the  Embankment  will  be  far  enough  oS  to  enter 
to  no  indecent  oompetition,  and  the  greatar  mxe 
tha  new  bell  wiQ  enable  it  to  maatar  the  louder 
- .  ar  ot  the  neighbouring  atreeta,  though  wood  and 
Bsphalte  have  coma  to  its  aasistance  faeforebaod  iu 
tbat  matter.  Only  it  it  to  be  boned  that  the  tower 
wiU  be  well  looked  to  befi^re  the  beU  is  hung. 
Report  has  it  that  the  Midland  Riilway  is  Bhy  of  a 
paaaanger  some  eighteen  tnna  in  weight,  and  soma 
9ft.  high  bv  lOtt.  brood,  and  that  the  bell  wiU 
have  to  ba  brought  by  road,  meeting,  let  ui  hope, 
with  no  opposition  from  alarmed  highway  boards, 
and  not  crushing  in  nkora  culrerta,  cellars,  and 
other  traps  of  their  kind  than  is  reuonabls. 


SCIENTIFIC  NEWS. 


'nii«d  Statee  has  loit  BE 

an  bononr  to  hiaadopted  oountry.  Prof.  Draper 
was  loruiit  Bt.  Helen'a,  iuMay,  181 1,  and  after 
studying  chemlatry,  pbyeioa.  and  mathcroatioB, 
ho  emimted  to  the  Sulea  in  1833,  without 
t  iking  his  degree  at  the  UniverBitv  of  London. 
Tbroo  yaBTB  later  he  graduated  &I.D.  of  the 
Uuiverliity  of  Puuiuylvania,  and  almoBt  imms- 
diatelr  after  was  appointed  Profesaor  of 
Cbamutcy  at  a  college  in  Virginia,  whence  ha 
removed  in  1830  to  take  a  Bimilar  poft  In  the 
University  of  Maw  York,  Since  1868  Dr. 
DcapsF  hod  retired  from  active  duty  as  profesior, 
bat  hie  pen  oontinnedalmoatas  busy  as  in  earlier 
years.  Between  1834  and  1874  he  published  no 
fever  than  flfty  roemoira  of  aoientifia  value, 
and  Binoe  the  latter  date  othera  have  boon  ool- 
lected  and  pnblisbed.  In  1S7S  he  wa*  awarded 
the  Romford  Medal  ol  the  Amerioan  Acadway 
of  Sciences.  Dr.  Draperie,  perhape,  moatwidely 
kiLOwn  by  bis  "  Intellectual  Dovelopmaat  <a 
Burope,"  an  abstract  of  which  worlc  he  read  at 
the  Oxford  meeting  of  theBritiab  Ajfoclation  in 
18S0.     Dr,  Draperdiedinhia  Tint  year. 

Inconnoction  with  a  oonrseof  Cantor  Leotnrea 
whioh  Ciptain  Abncy,  F.R.S.,  will  deliver  be- 
fore the  Society  of  A'ti  on  Jan.  SOtli,  Feb.  6th, 
'  3th,  and  20th,  tt  is  iutended  to  hold  an  exhlbi- 
ionof  phatograpbic  applianoea,  whioh  will  be 
lept  open  until  the  end  of  FobmarT.  Intending 
'ihibitom  ahouid  apply  to  Mr.  U.  T.  Wood, 
he  scoretary  of  the  Society,  for  partioulara. 

Amongst  the  oondidatai  for  the  chair  ot 
Natural  Hialory  at  Edinburgh  University,  va- 
cated by  Sir  C.  WyvUle  TLomion,  are  Prof.  E. 
Ray  ijankeater,  Prof.  John  Young,  and  Hr. 
Patrick  Oeddee,  now  lecturer  in  zoology,  and 
demonstwtor  0*  botany  at  Edinbargh,  The 
appointment  rests  with  tho  Home  Secretary  and 
the  ondowmenl  from  the  Purlinmentary  grant 
ia  £l60  a  year.  The  income  from  feea,  however, 
ia  Tarr  large,  amounting  to  some  thouaaods  of 
pounda. 

It  ia  Btattd  by  one  of  the  "  London  corretpon- 
dents  "  that  a  "  chronological  reform  "  id  being 
discussed  by  the  leading  European  astronomers, 
i.e.,  the  introduction  of  Greenwich  time  aa  a 
lutifonu  standard  fur  all  nutiona.    Tbe  proposal 

a,  wo  are  told,  met  with  a  great  deal  of  favour 

Oermany  and  Rnuia,  and  also  on  the  other 

aide   of    the   AtUntin.    For  Mtronoioioal  sod 

maritime   pnrposea,   It  would  doubtlejH  be  an 

advantage  to  refer  always  to  Q.  M,  T.,  and  thftt 

c  anspoct  Is  all  tbat  will  be  attempted. 

Tha  British  Musemn  meteoritee  have  been 
Tanged  In  the  minerologioal  gallerr  of  the  now 
Natural  Hietory  Kluseoin  in  Cromwul-rosd,  and 
Mr.  Fletcher,  the  keeper  of  the  mineralii,  has 
prepared  a  "goido,"  whioh  contains  an  ex- 
cellent introductoiT  essay,  and  which  the 
TraaMeii  haro  leened  at  the  ^nim  'A— wsa-^jraB^  - 
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IV   I 


iii.tUr.'1-iil...lxLViiUiMiiiiiLkmK 
•  ■>^.m:>ri  .1  i  \|<»riniinlii  wirli  riiuili'  anil  Knimi 

•.\-l.nu'ill,-l''.  itlul  llHli-  iiiiuIk  tlu)  TUHUlU  hiiuwii 

•ii.i  t*  "U-.-rtl  n.'iiuu"  in I'iniitii iii'il.  'I'lii-yiiKy 
t^f.  ih.' (.■lli>Hiii|r  iiWH'lu-iiiiui  nru  wihtiiiiUhI: 

.\«».iti:v  l.iki's  jiliioo  nil  thn  UFKiKlxi  pliitf,  willi 
;fc.-y.u.,l...-ti>.ii,.(  Hi,l,,hiit..  .■(  lp,i.l.  Til.,  iir... 
.ii..  ."..  ..{  ihi.  Mili.hiil.>  ii(  Ion.!  Ik  ril^.J.iWy 
•,\.;-.ii*i..-  Ill  ..filur  ilial  lli..  .■lirtr^i  Hhiml.l  ].n  rn- 
:n>,-.l  l,.r  n  .iHU.i.'iit  liiilK  111  Ih'  prmltuiilly 
«\wiiK.'.  I'll.-  luviMtiiilarH  (i.iiiiil  llml  iliiriiiK 
■\.>  '..'Ui;  )vti.HU  i>(  ri'iHwii  rii'iiuiniuiiiicil  hy 
VL.II1..-.  lUi'  |<>'ni\iJi>  I'u  ilii'  li'iul  pluU)  ii  wb'jllj 
■/rr  i'.-AU'".:  iiSio'ly  Ji'n'.ruy.-il  liy  loiinl  uiiliim 
'*y.'\  i!i,>  f.irmiilii'ii  u(  n  jinipdrliiiniilB 
iM-r-.;  i'(  .uli>li.iii>  iif  l,ml.  Tliis  iwtiim 
-.*  riihtfr  ii  KMiii  limn  n  Iiwn,  f..r  in 
;\.-  v..  \;  *;ii<oihi'  Miljihulo  in  ruUucod  byi'lrritm- 
'.t;;-  ^iv.Iroin'H,  nml  Itiii  ftiuminC  at  liui-ly 
irt-..l.'i  W.l  .miwUd  of  biiiitr  iHTiuidii-i-a  w 
lE.-tvJi'J.  Till'*'  rtiM'iiwiliuii  buvo  aa  inipurLiut 
^w*nU);  i>u  tlio  fuiun-  uf  thu  "  uuuumuktur." 

M.  K>>y:iii'r  hu  lu^o  hdiuo  iiiipn>VL>ini'tilH  in 
tli  I'^uii.-  n-1' .'Hilary  bulU'iy,  wLiuh,  tliou(,'b  in 
'niA!:>r-'>>f  li.iiil,  «ri'  iniiiorluut.  Uu  fuund  tliat 
%>.ft^.:  ..iViTinjM  of  tha  (iIiiUmi  bn-umu  rulten 
Tifry  *,,!i.  jnd  liuM  nubHtitul«d  a  kind  <if  hwik 
■whi;h.  aftiT  wvpnI  numtha'  trial,  he  finii 
£i.:i'.j'=l  (.ir  JnrHljility.  Ho  r]imi  inwrl-H  llio 
j'.Vi- in  ii-l,ijw  jiini.  Ml  HH  to  olHU-rvu  wliethiT 
^i-,--n>  -[v-ii  r.!i  ivitli..ut  aiMurliiin;  rlii' fv.n- 
W-i;*,  If  >-0M;>vl-  .ir.'..-l.upbutii.-<iiiitWiil.it(!-, 
tii>'T  .  .:V.«  '....  .i!  ,ni,T,  u:,-,  iijiil  -ho  ni-tiou  .,,■  IW 
."i!v-  i;.- I=L'Lvi,ii(.ii 
,  anJ    :j 

Tto  Li»-i-rpj..l  .\..,iKi(»lioQ  of  Scimccaud  Artu 
h:Lj  Li  "  iiiiiiii;;il  tTiiiin^'  '>  on  the  4lh  iiiHt.  iu 
;Le  ,;.:.jon  ..f  ihf  I'liUli  .miouio  Hall.  The  lion. 
*t-^,.  ITr.  \V.  J.  L)  Cjutvnr,  taid  tliat  by  Ihe 
^xiJ^i  ls-i>  iht  .Wii-iitioa  b.>ped  In  have  it 
ti^dini!  oft^ivir  uuu  und  ii  StudcntH'  Club. 
Ti.-j  pi^-^n.initiw  i-'t  lUo  eTminit  iuuludtJ  a 
Mk-ruin  ^•i  Li;.'!.->  !4>-imu!>i-,  Mr,  W.  U.  Duvic, 
J-Jj:.,  l.tlnif  tbi  d*.-^i>!up4iiyiBt. 

TL«  C'jur..::!  of  iLi,-  Mi-teoroloKii^^I  Soritty, 
hivin/ dp'TL-miiucd  u^vni  holding' un  Kxlibiliun 
T^   AL«Dh.nifM-    Ht   tb--    InititDtion  of  Civil 

..v..-ain;f     Ji     -SI.,},     IJtb    ,.i-xt,      tho    Coin- 
liu-Ke 


.,(r.:n.l  a  j,tr  >i,iui(,  ;!  i-lOO  for  Iho  bent  Byntem  of 
ulviitrir;  liKlitiu;;  d^r  mineii. 

ACiiDiiiieotilrjb-Ema-,  51.  doMcn*joi™lT,liaB 
Ul-ily  Btuilied  tbn  'iin-KiTun  whtlher  the  lower 
(Tii-ta'^tani  dii-liuirni-h  TOlounii'  Ha  eipeii- 
mriili'il  ihlpfty  with  lume  of  Dabinus,  a 
irirrhipFiI''  ciuslacuan,  aliM  Homa  marine  cgpS' 
IHHl.'k.  Thi]  little  i:rat.tiircii,  ini-lofcd  in  a  Twael, 
mtmed  fully  slivu  to  tho  differenca  bttwetn 
lllfhl'jf  uiy  kind  and  darkness;  fur  wherea*,  in 
th>i  ikrlc,  ihKy  \rtm  Boattsrcd  Throuxliuut  the 
vii-w],  tlHiy  BtwayN  t|r<>lbercd  iilnut  a  ray  of  any 
liKhli.i,rainfffruma«lit.  M.  do  ller»pw»ky  con- 
HidiTH,  h'lwctiir,  Ihttt  it  la  exoluirively  tbc  •fiiaiilili/ 
(if  liirht,  not  tlitj  -/"iility,  that  ^Sti.i-ta  tbcni. 
L'xini;  tvo  ulllr',  Oni.'  to  atlniil  white  ligbf,  the 
iilhcr  i;iiluurcil,  he  found  that  the  crustacvaus  pre- 
fom-d  ihu  fomiur  liifht — nil  gHthcring  loaud  it  if 
ihu  Miliiiu-t.fl  litiiit  wHH  dei-p  red  or  violut.  and 
Mut  of  [bun  if  ihoculuor  was  bri||chtred,  yullow. 
or  enien.  Thi-y  aln-aya  preferred  a  bright 
liicbl.  like  y.'lhivr  to  a  uombre  oae  like  riolcrt. 
When  two  myit  of  eijual  iulnnBily  weniudmitteil 
the  urn^tBi-L'uu.'i  gathered  in  nearly  i»)ual 
□niuberH  ubout  tlium,  whatever  thn  uuttire  of 
(he  rolourf.  Tbi-re  i",  thi'ii,  iitcording  lo  tbi- 
uuthi-T,  B  immt  ditfuieDCii  in  tha  rnodo  of 
pemptinuafli^hi.bolweealheliin'erururitaceaDH 
and  man,  and  ivi'n  bt'Iweiii  tlicm  and  uutn. 
While  «i>  we  differtut  coloum  and  ihrir 
dillercnt  iii1i'aHitieM,tlio  cmataaiiauB  eeeonly  nnp 
o'llonr  with  ditferuiit  vatiutionij  of  inteuhity. 
Wi'ptTKi  ivi:  i-oloura  MKolour.-:  Tbey  only  perceive 

EI(cliir;ir)- iiinox\- UHed  in  ralub^r  oiiDrStionn 
in  tht'  L':iii'  vulhy  for  ImnPiiiiKMuni  f  turct'.  At 
the  warkii  uf  the  Ci>iiipii(rnii^  do  lu  irt;rr<intvr>', 
two  oonnvi'tiHl  Qrailiine  mikuhiuei  uio  vmpliiv'd 
to  work  a  ilriini  whiob  aluudH  at  tho  head  uf  mi 
inclii-L'd  pluuo  IIU  inalrcH  lonjr,  und  luLving  n 
{pTidinnt  iit  O-IUrlni.  piT  metre.  The  ginw- 
utor  in  1,200  nietTTH  from  thu  drum,  and  ubuvo 
ground.  The  loud  raiwd  ia  about  SOO  kilu- 
KraiiimBi<,  and  the  uw-tnt  ia  aeoaoipliclitd  in  n 
minute  uud  a  half.  Tb.]  work  froen  on  with 
great  n-^'ubirity.  Thu  utartiug  and  atopiiir^' 
oiin  bi>  duuii  H9  frenfly  ai  dci^irDd.  I)y  lueim-i  iit' 
a  ipiIvanuMiipe  in  the  circidt,  one  can  ti-U  u>. 
'  what  ill  bcin;;  done  at,'  the  fai'^liiip, 


cella  dttockod  ratain  their  green  and  their  tiul 
BCtiviiy  longer  than  the  otben.  The  phtu- 
ipUiinedbj  tbafiuigus  oounterbalu* 


1,'  the  n 


':k 


:rre-oentn;a.  (ireen  alf^have  a  vtKt^im 
period,  during  wliieh  they  rotiin  this  (olrar 
very  intense,  then  tbey  grow  yellow  andlgm 
durable  jpores,  after  which  the  Tegettti\t  p« 
die!<.  In  licbtua  tho  fungiia  prevenid  this  ittA- 
□pmcot  of  fpoiea,  und  mi  favonr.'t  the  lift  of  ll» 
alg:i,  Flawcriug  annuals  aimilarly  nuy  it 
preii(:Tved  many  years  by  pioventiun  U 
flovuring. 

For  automatic  annouuaoia^tit  of  fire  in  ihntn^ 
Prof.  Obcrnier  propose  9  to  stretch  homptnthnai 
overthe  whole  of  the  upper «taKe-Bpuce,pinIU  j  ] 
to  the  eoBits,  tbet»  threads  bcin;  fixed  ix  tm  C 
enJ,  while  the  other  pasjies  over  a  roller  -^  -  ^ 
attached  weight  within  a  ca-^e.     On  the  b< 
of  tbo  case  is  the  knob  of  au  electric  nu 
which  in  pressed  by  the  falling  weight  whs 
the  thread,  ia  ruptured  by  flime.    kj  limpba. 
ran^m&ntfl,    this  ii  made  b>  have  the  fulluwnf 
elfeotK;   (Ij  lolegraphio  tmnounoement  uf  in; 
(l)  descent  of  the  fireproof  curfain  (the  nnri 
affecting  On  olectromagnet  connected  wjibiy 
(3J   opening  of  a  largo  spertnre  in  the  «^ 
roof  by  an  eleetromagaEt,  to  let  ont  H^iiie  mi 
piiioke,  and  [4)admiaBion  of  water  to  tlu  iU|t 
from  a  oiBtom. 

In  au  iirrang^mi'iit  uf  telephone  i  lU  ia  vlii^ 
n  bell  i-i  dupuu^J  with,  Kerr  lichu^it.  d 
Urcsluu  fmniahos  the  induutor  emj'loyvlfr.r  Ai 
microphuno  with  an  iutempler,  by  wiiiih,  ■ 
preallire  of  a,  contact,  thn  ciureut  uf  thn  lUiir 
phono-battery  ia  sent  by  a  i-eoud  piib,  mI 
producea  attematin;;  currents  whi<;!i  gii< 
Huund  in  the  telephone  of  the  further 
I  liven  with  great  diiitince^  it  id  not  mothuj 
I  on  this  ajstem,  to  increase  the  battery  puvcr* 
(tording  to  tho  resiatanee  of  the  Vmc.  Tbr  ntiy 
liii  dtrhOiibcd  in  uriCCDtnumberof  ifiNy.' 


polioo  order  .'^MriiM  ii 
'hich  may,  scd  UuHe  wU  ^ 


1  to  d.L  .ijijiantua  In  urinir  npuu  ihu  tii.ilory 
rm^tii  t'.-i'ri  uni  ti>  their  aiuiUli<i.itiuTi  him 
v..-xt.-n<'.  'Ill-  ( '.,Riiniit>:i>  will  alHU  )i'>rl(id 
.V    a'ly    i.t-w     iiii.'t:'i>rdiit;ii"il    Npjuiratui' 


uivuD  period  (at  prevent  unknown  to  itfl,  thedc- 
u      j^^   intrrrpi   will   'i'""!^''  <>'  ^^  '*"  ^7  coiil-tiuoke  from  any  I(k^>- 

I     >^  .  —    motive,  boiler  futnaee,  or  oth^r  ituurua  will  be 

treatvd  an  a  niiademcanour  with  appiopriatt 
penwlticn.  The  manufac^turstK,  who  naturally 
tbink  tbomwlves  uggrieved,  argue  that  no 
Knu'kc-ctinsunier  at  prcM'nt  in  Jii-e  is  pcrt*i:tly 
adiipii'd  tu  [heir  wonts,  but  it  ia  rightly  pointi  d 
out  thiit  tlio  demand  for  improve mont,  onco 
eiealvd,  will  Hion  be  answi'rtd,  uiul  that  tbo  long 
years  of  "durkneiia  and  dirt"  whitb  tlio people 
of  Citiciniiuti  have  endured,  may  properly  be 
wcighwl  iiicBitiKt  thu  tompurury  incuuvenience  of 
ufcw  individuals. 

.Vn  »Ue  lugiucer  of  the  Paritiun  Guh  Com- 
IKiuy  lui^  Im  en  studying  the  uuiploynient  of  uul-e 
III  furnawM  of  oianufuctoricfl,  und  ia  saidtuhave 
itrrivcd  iit  vi-ry  aatiafHutory  reault*.  At  ilie 
i:lii  niicol  work  of  tlio  Rue  Curiiil,  coke  is  used 


a.s-.n  t 

think  ibat 

..■«  i<^u 

r    ha-bi.n 

I. Und. 

3r  Siilkuw-Jcv  r.,. 

'.'.vid.-n 

clliiy  ■uAmeiiuiii 

x.iird  t 

ema-terxf 

l:A     ■ 

'I'htt 

.I'.i'lli 

n  ..1,  '."iinl 

.'-■  lb- 

fl..-l.-".re 
..:rt..,-' Th- 

■ f,'"  ■■-■ 

'J'i 

inly  !.  ft  I.. 
..,   be  i.,.,- 

I      A    recent    ] 

'.  nulouring  mattors  whicli 

[luuy  not  be  used  in  produc .. 

j  nrttcles  of  food,  (Hie  liit  appears  ii 
lAif.,  No.  51).  A  Saxon  paper  ta^t,  ^t 
I  tbiituugh treatment  of  the  iiuoitiunforlbevhJi 
I  Uitrninn  empire  ia  very  de»ir:tb!e.  At  piM 
I  iHilour  ia  pronounced  injurious  iu  oa*  1 
I  niid  permitted  in  another.  Tbc>i  the  I 
I  ordiT  f orbidi  couhiocnl  red,  where:is  i  in-  n( 
claa-es  of  this  oolour  diiitin)fui>lii.d  in  &in  - 
is  th'sro  pronounced  haTmlc.-i'.  I:i  Iktlii,  i  ; 
luo  utid  s  ip  uoluuri',  that  contain  u;<  anectiic.NI 
I  be  used  to  colour  artioles  uf  food.  Tkb  '' 
coluunt,  however,  are  ofl«n  prepur(.d  vilk  Ii  T 
aid  of  KBltA  of  tin,  and  this  i*  not  a  dui:w'  ^ 
indillerence,  at  Imst  tin  cegiiril*  ehiLtrcu.  0>  r 
t:t  r-culoiira  f  urtlur  require  atieniii.  u  in  a  cMfl  ; . 
at  the  aubjeot.  In  tha  present  abita  of  tUA 
the  appioval  of  toya  coloured  with  Uak  r 
O'liilaiiung  no  arstTiio  (Olgr.  used  for  W  •  ' 
more  nrticlca),  is.  inadmiiuiblr,  tincr.  vHt  - 
aniline  red  with  urceuic  ia  forbidden,  stiiliwM  ^ 
u'itbont  arbonic  is  not  plsced  iimenjlheLi)  ' 
colours^  onilino  yellaw  i.n  forliiUdea,  s 
trreen  oonditionally  allowed.  Bnillne  Uu  if  '_ 
meiiLioned.  And  tbs  reriu  ciilfiu^,  i.«v  ■  ^ 
eommnnly  recommended  as  h:irBilcM,  i 


fill. 


.nd.lJ 


now  recosruiaid  to  be  QompIe:i 
lurdiug  to  the  tliocry  ul 
r,  tbul  they  coD»i^tof  an  alga,  and  i 
It«-         - 


I  From  K  measnrement  ot.  lung-iMpsfitr  iitl 
I  boya  and  314  girls  of  pchools  in  St.  ret<:t>l4  ^~ 
r  Dr.  Xagors^  concludes  as  fullen  --^  ^ 
!  eapacity  of  the  lung",  relativelytoihewi^'j  r\. 
.  till?  b<]dy,  is  about  lid  eubL'  eeuliunrresfut  «•  v 

~  >  of  the  wiifrhi  in  b-.i>-s,  and  37  (*  l    \ 


.i"l.  ti 


1  irirlK. 


1  pr.;poi 


rr.d 

nV. 
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'■u 

lii 

II  iH 

■y  tbiitiheHlL'ii,  thua  ombtiiccdby  ftpara- 
-IH',  i)ii'  only  n.utinuca  to  live,  but  innrca«-3  snil 
ntiiltiiili<.'.<.  aii'l  i«  uppareatly  euilowed  with  m  w 
viu'iiir.  Til"  Kiniu  b]i^  okme.  becomes  di*- 
.iiolijured  mid  dii-iippMnioiilLa  return  of  the  dry 
l>"ii-<iii;  bir  in  ill-'  Uelien  aluti-i*;  often  perripi-^ 
f'.r  y.«r-<.  1%  li  <-  In-  ri  Mdd  by  yi.  Kee»,  thiit  th'  re 
a^  n'l  otli>  r  »<.'-b  •iwii  known  ;uf  vegetative 
a<:iivity,  that  i',  teiiitr  prolonijed  Bader  the  in- 
llueiin:  iif  H  imr.ioit^,  :  bit  U.  Cjiuu  has  lately 
eiilM  uttiiiti-n  toMmral.  Thus,  maplea  on- 
•.ft-  n  atiaeki  d,  lito  in  ^uiumer,  by  an  Jb>^ii/>»  "< 
'vbi~b  f>i"-ii)iii.'n  th?  under  Hiirhiee  of  the  Uaveii. 
>  The  p;iri.'.  Ihi;i>  (cuupied  rrmain  irwen  when  the 
:  ,.  .1  ,f  rie-  t'iifh'ii  witbertd,  and  even  after  (be 
I  I';.if  h  ■:-  f  ilieri.  SiniiUrly  with  a  parjsite  whii-b 
I  "11  III.,  \i  :ivi-.  iUi'l  fruits  '.if  ])ear^  a]>p!c*,  Jcc. : 
liiid.iil,  thofa-.'tiavwy  scner.ii;  theehtcK.phjll 


of  the  height  iu  boys,  and  to  the  irqnart  ul  -^ 
height  in  gitla,  'J  ho  ratio  btiween  «eigfct  ■ 
1iing-r.apauily  in  nun  n  nearly  cosMiai^.* 
vuriatiuna  arc  dud  mainly  to  the  nv 
[[Uintity  of  fat  o^mtainod  in  the  bcdv. 

A  Leipsic  firm  haro  lately  ptmiJt^ 
arrangement  which  would  ot'teu  be  M 
weleODie,  especislly  in  large  el lii-*.  TUt*' 
siouU  room  with  ^Iwu)  desks,  into  Hhithig* 
nuiy  go,  und  for  a  trilling  chsr^  be  Mnj^ 
with  m»terials  for  writing  a  letter,  -* 
envelopes,  WTappora,  &c.,  a«  re<juir«d. 


r:cnii-?r  steam  ahould  not  be  dii.-haifrf  i*| 
briek  chimney :  the  ateun  will  diiinttfnli " 
mortixr,  and  the  ohimncy  ba  injured. 


KNGLISH  HEOHAinO  .tBl)  WOSLD  Ot  BOmSOB!  Mo.  Mt. 
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CTEBS  TO  THE  EDITOS. 


•t  tf  amy  Laur  mnmimtlr  t»t»rttd,  wa  Mif  » 


-    JT  mush  ■  [oBoUin,  tka 

tfalDgi,  knowi  nil  man  Oaa  whet  arajbodr  doa, 
■t,  to  baap  >  dntUi  with  thl*  uwa  plUusi  of  kk, 
idataka  to  mtta  Uia  vbok  bodr  o>  ^r*l»> :  &Tla> 


horizon,  ft  ]t  beoaoie  it  ii  not  in  the  Ueridiui ;  and 

he  must  shittithy  the  proper  azimuth  screw  until 
Kllitui— high,  low,  and  drrampolu  alike— RiTe  the 
■ame  ernir.  JIoieoTer,  refcactiDD  hu  nothiDE;  to 
do  with  the  nmation  ol  time,  ■lthoai;h  locgitude 
hn).  Inasmuch,  though,  as  on  the  da;  when  thsse 
linen  will  iLppaar  the  diffmeace  in  the  i^quadion  for 
a.  whole  hour  ot  longitude  ii  only  0  030  second, 
or,  ta  other  ward),  the  equation  at  the  Laud's  Kud 
on  thiit  day  woald  exceed  that  at  Orsenwich  by 
■bout  0  358  second  ;  thii,  like  "  the  wcijiht  ot  the 
Elephant,"  in  the  celebrated  problem — "maysofely 


A  gosd  mtrror  of  ennal  apertnre  onght  to  be  ob- 
talaable  toi  -CIO,  and  each  of  the  four  objective 
■nrfaces  shotild  not  coit  mom  to  fignie  than  th» 
fase  ot  a  spraalum. 

But  in  these  pages  we  are  not  oonceniGd  with 
price!.    If  an  amatuur  finds  his  efforti  snccaeaful, 
id  labou 


and    t 


neriec 

StndBDta  et  Fbjiical  SA 
the  AtUntlc,  will  maum  the  loss  ot  that  i 


iFHBTS  WITHOTTI  HONOITB  — AU- 
IH&TIC  aSCOSD  07  TB&NSITB  BT 
:£CIBICIIT  Oa  PHOTOQBAJ'H'Z'— 
IB  FIOUBB  OP  AN  OBJ20r-ai.ABa 
BBFBACTION-THB  LATE  DB.  J.  W. 
BAPEB-KBBSSHIUS. 
•SO;.]-Tni!  advent  ot  the  year  18S2,unaccom. 
A  l)j  u^iij  and  wondeis  ot  auy  sort  or  ds- 
tiDD,  miij  possibly  serre  ts  undvceire  a  few 
«r  a  vary  few]  ol  the  Cooiunctiou  of  the 
I  Pluiiela,  Great  Pyramid,  and  Mother  Ship- 
'olk,  who  BO  Btrauuoiuly  iusisted  that  the 
L    muse,   might,  could,    would,   and    should 


Ic. 

Drier  and  original  investigator ,  Di 
J.  W.  Draper.  By  the  ordinary  Kngliih  reader 
Frofeasor  Draper  will  perhaiis  be  best  leuiemberad 
OS  the  author  of  that  able  ■' Histnry  ot  the  ConSict 
between  Eeligion  and  Raence,"_  whiiJi  hue  rnn 
through  such  very  numerous  'editioos  in  the 
"  International  SclentidcSjCiea."  It  is,  hnwever, 
from  hi3  "SdontiHc  Memoirs,"  pnhliahed  *ome 
three  yean  ago  in  New  York,  that  the  beat  idea 
wilt  be  gained  ot  the  real  origiualitr  and  exccUfuca 
of  his  researches,  many  alleged  recent  "dis- 
CQveiies"  having  been  anticipatt'd  by  him  jeora 
ago.  I  remembisr  at  the  time  whi?n  the  alleged 
"  tranamutatiaa  of  metals"  waa  being  most  im- 
pudently pnffed  and  advertised  in  every  London 
iiBwspiipec  that  could  be  got  at,  inviting  attention 
in  thsSB  columos  to  Iht!  fact,  that  in  November, 
ISiT,  a  piper  by  Dr.  Draper  appi'arad  in  the 
m/M.,j,/,!,;,l  ,V,F.7a;j,(r,  detcribing  the  method  by 
which  he  succeedrd  iu  couvertiuj  silver  ioto  a 
subitanoe  which  reflected  yellow  li^ht  snd  refused 
to  diasotve  in  nitric  add  ^  and  thia  alTurded  only  a 
igla  illustration  of   his  auticipitioD  ot    "dis- 


latienoe,  and  machaoieal  aptitude  whieb  can  pio- 
uuee  a  apeoulnm,  ought,  if  rightly  directed,  to  pro- 
duce a  good  ubj  Hct-glau. 

With  regard  to  tbs  mathematics  ot  tho  subjest, 
I  have  endeavoured  to  eiplaiu  the  published 
methods  of  eomputing  the  curves.  If  an  amateur 
doea  not  know  and  cannot  obtain  from  a  practioal 
man  what  are  the  nccossiry  radii,  his  only  resvurca 
is  to  compute  them  himself  by  any  of  the  rvcognlsad 
methods.  He  cannot  work  on  the  principle  of  the 
"aurvivai  of  the  fittest."  For  moderate  apertures, 
spherical  corves  ought  to  RivB  sitiafaction,  but  with 
larEB  glooss,  they  doubtlaEa  hsva  to  bd  altered. 

We  are  not  concerned  with  iha  queition  whether 
or  not  it  is  cheaper  for  tho  amateur  to  make  than 
to  bay.  The  correction  of  an  objective  for 
chromatic  and  spherical  aberration  ia  a  acientiSc 
prublcm  which  is  well  worthy  of  lengthened 
■'     '"  '      this   matter   1   [~"   '*   """ 


s  Mr.    WassoU    < 


reffard  t 


If  the  weather  whi 
toancnJiS  ISSl.     Poasibly  the  return  of  a    P-  "1)  has  OB  joyed  baa  borne    any  reacmhUnce 
more    New  Y«»r'.    Days    may    even   dimly    t*  ^''.f  w^ich  bos  prevailed  in  the  bcil.fy  whence 

. ._  ..  »i. -.L-L.   .,._  ._..ii  _.  _  3.  ...._■     I  write,  he  will  not  wonder  at  the  non- redemption 

of  my  promise  to  look  at  Merseuiua.     Armed  with 

tho  information  supplied  by  his  last  query,  though, 

1  will  attack  this  object  on  the  flrat  available 

opportuuity. 

A  Fellow  of  Uie  Boral  ABtranomioKl  Soolatr. 


le  of  them  with  the  truth  of  a  dictui.. 
r  GBac|:o  Airy'a,  which  I  ouce  heard  him 
—that  •■  the  worid  wiU  lust  tor  our  time." 
lay  reply  to  the  i|ueation  with  which  "Orileric 
"  Concl'idea  leticr  I'JiDG  (p.  Wt)  by  aayiiig 
in  the  existing  state  of  our  knowledi^e  of 
ed  electiicity  and  photography,  I  do  not  tbiiik 
either  could  bo  advautjgeousty  employed 


ntjgeouatv  employed  m 

.utomatiu  registration  of  titar  Tranaits.  Hia 
',  however,  boa  led  me  thiukiiig  over  the  sub- 
and  it  aecms  to  me  that  if  Transits  are  ever 
>  recoidiid  electiicaliy,  aeleninm  —  if  it  be 
Ib  (of  which  I  am  ignorant) — would  ha  the 
rial  Ot  which  to  construct  the  wires :  as  tbu 
•g  of  tiie  h'ght  ot  the  star  upon  each 
oa  its  image  CToased  it  would  slightly 
its  conductivity.  And,  as  a  phutogriiphic 
oi  of  recording  tiausita,  mi;(ht  not  a  aedes  of 
taively  Hue,  clear  liuca  Le  ruled  upon  a 
sly- blackened  plate,  immndidlely  beneath 
h  a  chronograpbic  cylinder,  coveted  by  some 
■moly  aenaitive  mntcrisl,  waa  rotated  at  the 
er  ratel"  In  tliia  cose,  as  the  starlight  floabed 
iit<uieously  tluough  the  lino,  it  would  impress 
lage  upoa  the  aensitive  film  beueath,  and,  as 
he  orainary  chronograpbic  apparatus,  the 
U  might    bu    read    olt  to  '01— or  even   -(ML 

to  a  certain  extent  illuatratitig  a  statement 
1  by  Mr,  Waaacll  in  letter  19J08  (p.  101),  it 
bo  worth  while  to  mention  that  I  was  told  by 
itl-kuowD  aElroncmcr  (since  dead)  how  Mr. 
wgbam'a  S?in.  object-glapB  waa  brought  to 
imparativQ  degree  of  excellence  which  it  ulti- 
!y  attained.  It  was  aimply  by  aacertaining 
a  aystem  of  diaphmgoix  and  patchcKJ  whiE 
'.^ulur  parts    of    the    gloss    produced    faulty 

111  ii,'.ia  done  (so  m^  informant  aaiured  me^  m 
'ua  parta  of  tho  objective,  it  ia  pretty  obvious 
the  prodncliiiu   "  ot  a  true  spherical  surface 

certainty  "  had  exccediugly  little  to  do  with 
iltimata  performance  of  the  iuatrumeut  of 
hlamsjiakiDg. 

"Uunal^'  (query  4.iG57,  p.  412)  will  turn  back 
e  volume  and  page  from  which  he  does  me  the 
ur  to  quote,  ho  will  find  tbat  I  was  speaking 
t  efCeot  of  refraction  iu  altocing  the  apparent 
ion  of  a  star  (as  shown,  by  the  cirdLi  of  an 
toreal)  when  that  star  is  at  some  diatance  from 
deridion.  "  Gimel  "  ia  surely  awarathatthe 
lal  circle  dcaeribed  by  a  atar  is  inclined  to  the 
ion,  while  refraction  seemingly  raiaea  a  body 
enJiculorly  to  it.  Htiuce,  the-effcct  of  lefrac- 
on  a  atar,  either  Eoat  or  West  of  the  Meridian, 
shift  it  obliqiiuly,  bjth  to  its  proper  hour- 
1  and  poraUel  of  Declination.  Five  minutes* 
f  of  a  Celestial  Globe,  with  its  North  Pole 
ited,  say,  .M  ;;0'  above  the  wooden  horizon, 
make  all  Ihisi  ckar.  On  the  Meiidisn  though 
ole  effect  of  rcf  raction  ia  to  elsvata  the  ntur, 

in  LO  way  whatever  to  affect  its  seeming 
.  ascGusion.    It  "Oimel's"  transit  [the  axis 


[]!i(;OS.V-I  JV  < 
which  will  also  be  i 
Cloud  aud  fog  seen 


certain  ayatom  must  be  fol- 
lowed to  produce  the  beat  reanlts.    It  it  gButirally 
assumed  that  many  pain  of  curves     "      '      '" 
from  spherical  error,  but  I  fancy  thiit 
raction  tot  both  chromatic  and  spherical  erro 
auly  be  utt.iiiied  by  a  very  limited  number  of 


a  ran  be  free 


THE  TBAFEZnrS  OF  Gi 

Iintln.]— TitE  eiisteuce  of  coi 


:  itia 


y  diflloi. 


always  made  so  for  tbat 


>f  incidence  and  reflection  ai 


of  the  cone  along  thi 
or  the  point  of  tho  cone  to  bis  eye,  and  Ihia  being 
lix'-d,  the  same  angle  will  alwaya  be  required  ;  it  is 
probably  very  nearly  a  right  angle,  but  its  bting 
absolutely  so  is  not  important. 

T  simply  alluded  to  this  in  my  la<t.  aa  aome  ob- 
s?r»era  give  themselves  great  trouble  to  ascertaiu 
if  it  is  a  right  angle,  thinking  tbia  is  npcesiary  to 
good  deffiiition,  whereas  the  only  n^ally  important 
point  is  that  the  axes  of  the  refl-^cted  cone  aud 
eyetube  should  be  perfectly  coincident. 

Au  ellipse  cut  at  ii°  will,  when  seen  at  J.'i",  be  a, 
perfect  circle,  and  this  is  the  only  tiat  whether  the 
eye-tuba  is  00°  with  the  large  tul^e. 

Wheo  testieg  whether  the  two  axM  are  coin- 
cident, it  ia  desirable  to  make  the  flat  perfectW 
concentric  with  the  mirror,  say,  at  focus  of  2tlU, 
and  then  it  it  ,fs  eqaolly  so  with  the  eye  draw-tube 
pushed  right  in,  and  also  pulled  out  to  lowest 
]iiwcr,  it  maybe  considered  correct,  unless  Mr. 
Skelton'a  plan  of  the  pinholes  bo  adopted,  which  ia 

If  they  are  not  ccincident  -that is,  not  cnncpnlric 
at  the  dillerent  focnaea — the  eye-lube  must  bo 
altered  to  moke  them  so,  the  flat  being  msantimo 
kept  concentric  with  the  minor. 

Fordingbridge.  T.  Wastlake. 

IEL.es  COFB  UATTEBS. 

pply.  a , 

utiuotion  ia  finished  he  may  haiu  luuiruim)!  lu  raj 
on  object-glasses.  It  tha  working  of  apscula  oan 
be  made  more  »  acienoe  than  au  art,  cmuot  the 
cams  be  done  iu  tha  case  ot  the  o.g.  ^  It  is  never 
bkely  that  an  8jin.  gUsa  can  be  mode  for  it'il), 
seeing  that  the  rough  disc*  wqu^i^  goat  mote  than 
that ;  bat  ten  timai  tbat  odk^^^^  leema  an  ex- 
travagant price,  being  about  ili^^-[  BOCh 


why,  i!  thej  really  czi.t,  they  should  have  been  «0 
jienistently  iuviiible  of  late  y«ara  in  powerful 
telescopes,  Aa  aome  ot  your  readers  may  be  in- 
clined to  aeurch  during  tlie  present  apporitiou  ot 
Orion  for  these  faint  points,  I  give  a  churt  of  the 
'rrapeziiim,  ahowing  the  position  of  all  that  have 
been  eoen  by  two  persons  ut  least.  Tbe  aii  well- 
known  a:ara  are  lettered  accordinji;  to  ^'a  nomen- 
clature, E  b-iiig  the  fifth  star,  discovered 
by  l;,  and  F  the  sixth,  discovered  by  Sir  J. 
Il.'rachcl  at  Kensington,  tiimo  iut'.Testing  notes 
(in  these  objects  will  be  found  on  pp.  IH  and  ID 
of  the  "Corrections.  &c.,"  to  the  '•Iliudbook  of 
Double  Stars,"  OX,  remarks  of  themsguitudea  ot 
Eaud  P,  '■Lsgrandear  osaigni'e  par  nion  pf  re  it 
11  en  moyenne  de  pluiieurs  tatimations  taites  i 
linrpat,  estaujourdhuibeauconp  tropf.iiblu;  rnlon 
moi  tant  E  que,F  pourraitpreteiidrc  a  la  grandeur 
lO'D  da  I'vcbella  de  mon  pere."  Tliia  haa  certainly 
lieen  the  caie,  at  least  as  far  as  my  ottsBrratioui 
go,  during  tho  lost  tan  yeata.  T  hive  numbered 
lite  other  objects  from  1  to  7,  in  orrt-r  of  All  for 


t  reterei 


r    obvii 


there  is  a  slight  aneertainty  iu  the  exact  poeition 


>r  thru) 


of  then 


new 

of« 

m 

of  the  di 

grima  tbe  di'crepa 

ciesare 

°r 

1 

s  first  set 

n  by  Gmithnisen 
,  nt  iift.  focus.  p< 

■a 

.  rtfiactt 

by 

Schwabe.  01 

objt 

t   h 

< 

in 

not,  aa  fa 
lithuiaen, 

Utr.Jnhr.,  1811,  ■ 

noticed 
ud  KtHe 

No.  2.  This  atar  appears  to  have  b«-n  detected 
by  tha  lata  Ur.  Salter  aud  another,  i;ilh  a  Uia. 
reflector  by  Bird,  on  Dec.  Otb,  IViil,  and  Jiuiuary 
2.1th,  1870.  No«.  a,  4,  and  Q  al.o  aj^p.-ar  to  have 
been  asen  on  theae  two  occa-iorta.  and  va  January 
■.iilth,  I87U.  It  is  not  etated  whether  the  obacrvera 
had  any  knowledge  of  prior  obaorvationa.  (Den- 
ning, Ksni.isH  Mbciuski,  January  I'A,  1871,  and 


Vh,.ri- 


■I.  No. 


Jn  i(*ii7  M.  A.  d'Abbadia  announced  the 
diacorerr  by  M.  Porro  (a  Pai  uiau  o|)tioinu)  of  a  new 
atar  (No.  3)  iu  tho  I'r^'pcK'um.  He  first  aav 
it  with  the  aid  of  a  refrsetor  of  hia  onu  COo- 
strucbon  of  SOjin.  opi^rtnre,  and  4Uft.  fucus,  poirer 
1*200.  It  was  coriuiuly  fainter  than  6  and  7, 
which  M.  Porro  a»y>  he  olao  saw.  He  aaw  it  on 
another  occasion  with  u  'Ma.  rtfractor  of  lift. 
focus,  power  GIW,  and  on  March  lAth,  1N'>7,  he, 
and  another  person  uiioocu-'touied  to  obserring, 
again  perceived  it  with  the  laige  telescope. 
{.Mu'ilhl^  JXut.  XVII.,  ur,).  The  author  of  the 
'  UiBgram  showa  a  atsr  in  about  the  poailion  of  No, 
'  'i,  which  ia  called  Sir  J.  HeiscbelS  and  Iwuth'a 
'  atar :  bat  it  so  It  is  euormnnsly  miaplaoed. 
Porro'a  star  is  also  said  by  M.  d'Abhndie  to  have 
I  been  seen  by  Seecbi  at  Hume  on  Feb.  ID,  1857, 
I  but  I  con  find  no  mathoiitj  fur  his  assartion,  or  for 
I  hia  diagram  knd  remarks  on  p.  IIG6  ot  the  lODe 
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Jajt.  ia,  IM.'. 


Tolume.     S««cl>i 


tiraeh*  rwi&  OH  ottim*.    Vettii; ':    .    .    .    Taie 
iiivcci<  di^ilciv  una  atflUotla  nol  Mntio  dal  Ira- 
oiilian  of  rorM' 


Hnggiiii  on  Jan.  GUi.  Tib,  mi  Slh,  lEl>G,  witii  *D 
Sin.  nfnetor  uid  a  KbIIdci  at  GO  :  E.  F.  t.  ancl  (i, 
bring  alM>  litibl^ :  and  on  Uio  8Lb,  Mr.  S.  Kincud 
ob*MTcd  E,  F,  a,  4,  and  0,  in  company  wi'li  Br. 
RDSGict.  Xi).  6  hai  ilio  been  srea  bv  Mr, 
Sftlttr. 

Tfo.  4.  Seen  hj  Dr.  Huggina,  Jan.,  1SG6,  ud 
b*  Mr.  Stltet  IC/.,  ^'o■.  3  tM'),  alaJ  bf  Ui.  Gill 

SRer  Majcaty  ■  Aitrononier  t.t  tliB  Cspe),  irith  a 
Jin.  lotnctor  by  Boia,  poirer  105,  on  Feb.  22nd, 

So.  S.  Diieorend  by  Da  Vico  and  Dumouchel, 
at  lbs  Jriuit  Collega  at  Some,  with  tha  Glin.  Cau- 
eboix,  of  $H,  toeua,  powera  GS  and  1  jl,  ou  Feb.  14, 
1839;  Ihisobject-alasa.hovaTCi.  vaaaptto  ahow 
falta  imasoa.  Inil^ptndcutly  diaeovetLd  by  tbe 
Ula  Mr.  Luatll,  with  hie  Itt.  nCtctur.  at  MalU, 
ca /unary  ::3tb,  lSG-2.    Hedeicilka  it  ubeiBga 


certainly  eziit,  wonid  form  a  cb«ck  againat  aelf- 
dreaption  in  any  ona  andeavouiiDg  tu  detect  the 
minnia  pointa  in  tha  Trapezium. 
Jan  eth.  H.  S. 

ASJUSTMSNT     OP    RBFIACTINa 

TaLBSCOPBS. 

[10611,] — A  FEW  months  aince  then  were  many 
Isttera  in  youi  TiiluataLa  joumal,  upon  the  theory 
o(  tbs  "adjiutjoent  of  mirror*"  ;  youthen  kindly 
iuasrted  luma  ramarlu  of  miae  upon  that  subject, 
and  now,a[teisomecou>ideralion  and  eipeiiment, 
I  Tsnture  to  oS^r  to  amateur  obaFrrert,  through 
joor  pagaa,  tba  fallowiug  practical  direction)  ti>r 
rrAiiivy  upon  tha  oidinar;  but  inautScIent  adjuit- 
m'aot  adTutd  by  tbs  optlclaua. 

I.  To  oompleca  the  adjuatmant  of  the  alier-On- 
kUm  mirror:  o.  maik  ii  ctntral  apot  A,  on  the 
miiTor;  £,  aacertaia  the  diam«t«fr  of  thn  rcRactfd 
image  of  the  flat  <^ii  ihe  mitror,  and  Ibtn  maik 
three  other  tputa,  B,  B,  B.  on  tbs  mirror,  one  in 
tbedirectiDD  of  each  of  the  aJjuating  icretrs  of  the 
call  i  r,  bf  tha  adjiutin^  acraira  bring  the  8,  B,  B 
apota  into  poaition,  a*  in  abjra  diagram,  bidtcted 


2.  To  inaura  the  axia  ol  tha  aTa-tub*  ha| 
paiallel  to  the  axia  of  tha  rellactad  OOM  «f  U|bt 
In  addition  to  the  omal  pin-hola  adjnitiBg  qa- 
iec«  C,  intert  at  the  otber  end  of  tha  ajt-Ut 
aother  diic  with  oentral  hide,  D,  nthailHK 
-id  then  obaerra  whether  tha  lafiectad  iaan  B  gt 
the  Sat  ia  oratral  thmngh  both  holea,  C  and  0-il 
not.anditaaUghtaltaratiaa  of  lh«  flat  dotaM 
eoTTEOt  the  error,  than  altar  tba  poaitioB  td  ia 
■appoit  of  the  eye-tube,  until  tha  imaca  of  tba  It 
ia  central  at  all  diataocaa  and  while  the  eye-talaii 
rotated . 

Thoae  who  carefnUj  follow  tba  aborg  lUiKtitM 
after  adjuating  in  tba  uual  way  will  find  ttat 
teleaoopea  in  abaolulely  perfect  kdjnatment. 
Soutnamplon.  X.  A-  »»lt<w. 


L19G12.1—r>r  treating  of  tha 
ion  in  the  atraiKbt-atroka  m 
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^«t° 


J«tA 


#B 


,i.— --i^ 


;,^r  OK  J-'SWQ-X 


full  mantiituda  Itui  than  tha  alxth  itar  ,F>,  and  by  thecircum[eri:ii:e  of  the  K.^ectiiii  imai^  of  lb: 
aboDt  0-IOIha  of  ite  ilialano*  from  C.  i.Mt:i/fu  flat,  when  aeru  iLrough  the  utuil  a.Jjutting  v^n- 
Jflvri,-,  ico.,  LW.     .tf„«,-*.-.,  ,^■.;..  xxii.  lo*).  hole  evepie:e. 

iSo,  il.  DiacuTcred  by  l>e  Vico  anJ  DuDKachal  -  These  'pirta  on  the  mirror  cio  be  of  any  riz.;  auth 
'.ilia  foiov),  ma  alao  by  Fono,  Uaggint,  and !  aa  cau  lie  clearly  s<.(ii :  Ihey  eau  be  made  br 
^ler.  I 

Xo.  7.  I>iaooTerod  at  the  Ame  time  aa  Xo<.  3 
and  6  at  Ilia  Uomui  College :  leen  alio  by  Porrv.     | 

It  will  be  aveu  that  th^  (Tidince  for  the  existence  i 
ol  theie  ubJBcta  ia  prtliT  circuicstaiitijl :  bur.  on  I 
tha  other  hand,  it  ii  almoat  imp.  triole  to  under- . 
itaiid  why,  it  they  exiat.  (hey  tli>.'Ulil  be  ao  seldom 
leen;  and,  »heni«ea.  Tiaibla  uiually  with  iustru- | 
menta  of  crmparaliTely  amail  aprrtura.  U, 
I^iDOnt,  LiapuDor,  Bond.  ISecchi  Iwilh  the  pos-  i 
nbla  eiceptiou  rela'i'd  undrr  Xo.  3;,  the  Parions- 
town  obatrrerB,  aud  otbrra  hare  beeo  unable  lo  , 
detect  them  wheH  making  rareful  and  detailed 
■tadieeot  the  n-girm.     Ol  mair  vrrj  careful  oh- 

■pring  of  l^.iT  uiiil  lali'r,  but  ncTvr  nw  a  trace  of 
^ono'a  aUr  or  ui.y  ut  the  oiLeii.  ,Tk(  ll--o>ta , 
oboiTTeta  in  ISSl'  nii.l  (|.n.babHj  PL^no  in  1^>:  \ 
laiied  to  gee  the  I'ltU  alar.)  Tbey  bate  be*n ' 
inTiaible  to  ^tr.  llonihaiP.  while  ua^Dg  tha 
l^jlD.  Chicago  refractor,  on  iH-ca^ijur  wkeu,  ''bid' 
rbe  01b  »tar  ilM'll  lnvu  duub'.e.  with  a  iii>:aiice  of 
.  ,  it  could  n.it  b;ive  been  uret!;.>k^''  cr  a  star 
Lanng  one-tenth  o(  it*  light  fjil  :j  have  b<«u  ue- 
lectM.  aoil  thry  are  «|uaUT  iutitibia  in  tha  i^'.'in, 
at  WuLi;:gt»u.  I  may  add  that  I  bare  mytelf 
■"    '  ■  "  ■■"  m  freiiuoatly  wiib  larga  ff-ttti 


It-Atd 

but  LaTe  Lerer  ifec  a  trace  nf  them"    N'eTartbe. 

laat,    1    ho^    that    Mraira.    Bri:ce,  Franki.   iul 

.iLtra  of  your  rraden  pouraaiug  teleaeopca  of  cou. 

kidtrib:-;   afirture,  will  gire  theje  objec'a  tbiii 

ifWaai^Lai  attention.      It  would  be  iottrriliug  i- 

Ihey  or  oth*n.  wbe n  lot-king  for  the.e  at.ct.  would    re„.o^„g  the  lilrerine  with. 

WBd  .i^ch-a  otr  Oiioi;i.  and  U>a  faint  .tar<  tear.    ,,„  a^,,  br  a  apiU  of  lO 

iBijth  draw*  10  atari  lo  aod  between  tba  nou^  * 

*  ~  '       ■  ---'  Orioai*  and  the  litue  m- 


the  least  injerT 

rolled   »oft  r*P*i'-  'b 

eiBci  pctrtioncan  be  marked  off  fromaa-raJK] 

r6n  laid  over  the  mirror  without  touebinB  it.  re 

Schruter  J3._with  hii  l^is.  radectar;  1    iog  apon  the  metal  r' 


w  of  theae  faiat  (tan,  which  i  faamadraxBctly. 


tbe^  can  be  act  oat 
1  which  fl»  *poti  MB 


atraigbt-itroka  maehina,  I  ihaBU 


do  away  witb  tha  tondMirfc 
tha  formation  of  rings  on  tha  apeculoiBi  MJ  Di 
will  give  uB  tba  opportoni^  to  look  nte  Oa 
Konenl  effect  of  the  aide  moUmk.  Bat  waari 
firkt  know  what  tha  piiaeipla  canaa  of  li 
before  we  ran  Judge  whetbor  Iba  lU«  motM 
rtal  cure,  or  a  care  at  all.  I  wonld.  tha 
briefly  say  that  the  chief  causa— bat  Iqr  aa 


9  nneqna]  state  d 


the  only  c 
poliahing    t 

pohsher,  and  tbia  aUts  of  the  face  ft  the  ^isha 
has  the  power  to  impeeca  ittelf  en  the  face  tf  cbc 
(paculnm  in  the  form  of  rings  el  bobb''*  nd 
nlleys,  aceotdin*  ai  Ifae  surface  ef  the  rcliAB 
that  conea  OTer  these  mounds  and  *aIIeT*faaiha 
or  more  cnt.  It  will  be  inteicoliog  asd  attnstnt 
to  leani  how  thit  cmee  aboat.  aE-i  Aew.  hMtod 
by  eiperimnits,  we  shall  bare  car  (vaTicli  :«>  Eirf 
with  ibe  flrmncas  of  the  anowled^  cf  th^  law*  cf 
Natnre.     We  will  luppcse  an  exa^r^etatad  rasa,  te 

make  theenmplemoraea-'* *  — •— -.     • 

Pig.  1.  ABCD  ba  the  ft 
third  ila  satnral  siie  of  6in. 

(6ia.]  tor  all  dt  enariacBtam  aciM^aat  •(  ili 
_  _r«iiiain,    and '  I    k«ii      to      this      aaia    Iw 

aU  my  a  "^ -  "~*  ' 

pare  one 
tuithor    • 


IhaTe 


ofthaai 

takoapla 

tha  face  of  tha  spaealoB. 


saaaf  AaaaB**  mt 
Tl»  B.fct^.  wa  *■ 


Jan.  13,  1882. 
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no  cut  Jia. 


anppoie,  bo*  lui  uinulu  ring  of 
TUmiing  midwHv  between  ibi  cent 
f etenoe ;  in  Iftct,  wa  rnxj  auppau 
clcuiout.  Itii  nprcHntBd  in  the  figucabythi? 
ibmded  ling,  £  FH  ii.  Tlin  ittaigbc  htroke  ia,  My. 
ona-thiid  llie  dinmeter  dI  tha  ipeeulum  ;  noir  tbr 
whola  of  tba  matinu  i>l  Ihe  oentie-line  of  tbii  ring 
of  no  cut  will  be  le^iniented  by  tha  donbls-haaded 
arroiTi;  tbeipecuLuoj,  of  ooune,  ma *e>  round  on 
ita  own  azi*  ill  the  wliilH,  Noir,  it  ia  arident  thmt 
the  crntre  line  of  the  zona  of  no  uut  on  the  faoa  oE 
tlic  poliaher.  ouiti  right  and  luft  partrepreaeutod 
io  its  motion  by  tha  arroirs  GH  and  £F,  keen 
aJmott  entirely  oil  a  eorreBponduig  znne  on  the 
face  of  the  >|i«culum  duhug  the  whole  ol  th<< 
•iToka,  lapiaKuted  by  tha  nirawsGH  andEF^ 
which  aie  teen  to  ba  aJmoit  entirely  iaoluded  in, 
the  ibaded  xone ;  the  coiuequeuce  i*  that  thU 
coireapondlug  loua  on  tha  tace  of  the  ipaculum  is, 
during  about  two-£(iba  of  iti  revolutioD,  from  G 
tol^andtrom  F  to  B,  leaUring  little  or  no  cut, 
and  ii  thanfora  left  abore  the  general  larel,  and  k 
■  ring  mound  i*  formed  oornnpooding  to  tbe  ring 
tit  no  cat  on  the  faca  of  the  poliaher.  'Noir  lei 
UB  trace  the  elFeot  repraaantail  by  tha  arrowi 
toirarda  the  centre  line  A  C,  and  wa  at  onct 
prraeive  that  tbe  ring  of  no  cut  baa  iti  effect 
diatributeil  over  a  Urger  area  or  ions  on  thb 
faoa  of  the  apcculum,  and  dosa  not  alwaya 
keep  on  the  abided  zone,  and  would  be,  tiiarefora, 
iMa  efleotiTe  in  leafiag  the  lurfaoa  of  tha  apaealum 
rsiaed  ;  bat  it  would,  nercrtheleaa,  extend  it*  in- 
fluenco  aa.tar  aa  the  iliiowb  eiteua,  which,  aa  tha 
apeculum  revolTed.  wauM  take  in  a  circle  ha* 
K  diiunctci  I  J.  Tliia  itilluanca  woald  rapidly  __ 
creaio  from  Oil  and  E  F,  for  it  Kill  ba  obterred 
that  the  aecoud  arrow  ia  ouly  about  thrra-tDurtht 
of  ila  time  on  the  ahadud  ring,  while  the 
third  arrow  ia  only  about  onc-Uiird  it 
on  the  ihaded  ring,  while  with  the  other 
there  ia  not  ao  rapid  a  dticieaie  of  tbair  atay 
on  the  ibaded  ring ;  thua  the  mound  formed  on  the 
face  of  the  apcculam  would  rapidly  deacend  from 
G  H,  than  Imgi^r.  aud  jjiadually  dio  out  at  a  dia- 
meter equal  to  I  J.  Thu  in  rcpcMBtited  in  Fig.  2, 
which  u  a  Hction  of  the  rpeculum  produced; 
where  tha  reaullant  mouLd  ia  rspreientsd  by  tha 
dark  alcTation  on  the  face  df  the  apeculum,  tba  in- 
Sumod  would  extend  inwarda  as  far  aa  the  noaU 
cirole  round  tha  ceutre  of  Fig.  1.  The  amateor 
abould  thorougUy  raiater  thia,  foe  it  will  then 
teach  him  the  all- importance  of  kaeping  tha  fac* 

of  hia  poliaher  with  eneciiiatn '  -'  -   ' " 

ita  are*.  I  do  not  wiNh  to 
long  ;  but  I  do  not  thiiik  it  ia 
impreaa  again  and  again  on  bit  mind  thi 
poit*nt  pomta.  Of  courae  tha  above  ciampLc 
txa^eiated  ono  ;  but  mnat  amateurs  Rot  their 
poliaoti  into  zouea  uf  uuaqual  cut:  liuga  are  tb(< 
oanaequence,  anti  they  do  not  kni'W  why  :  they 
think  there  ia  aome  mystery  about  the  prodi-'^' 
of  tbeaa  riuga  tbiit  it  ia   impouible  for  the 

'»,  to  uudprstaud.     [  hope  in  my  f lltu^^ 

iipiain  neverjl  other  cauaea  Of  riogi ;  anii 
indcntaud  the  ciiui(>,  the  remedy  readily 
tug^etta  itieU,  and  a  ^reat  deal  of  auuuyance  ia 
avoided,  and  Ihu  ffork  becuntes  pleaaant  becai 
r.  If  they  Ret  rini 


my  letter  tob 


latten 


ceitain.    Amateurs  ai 


tthi! 


il,le  ti 


off,"  M  they  lay,  «hin  thry  ouly  ipread  them  oyer 
a  larger  azea,  and  thut  muke  them  leaa  yiiible  to 
thtir  compaialircl^  r'lugh  mode  of  teating  toe 
them.  iMdeHuiticuiauot  good,  aud  they  cannot 
tell  why.  Now,  there  ia  no  ui'ed  for  ringa  at  all  to 
he  formed,  to  ha*a  to  bo  run  i,S.  The  proper  way 
to  cure  a  diaeaae  is  nut  to  i^pcead  it  oyer  a  larger 
area  of  the  body  in  a  diluted  form,  but  to  remoye 
ita  local  caiiue.  Xow.  let  ut  see  if  the  appliciLtion 
of  the  aide  motion  will  lemore  the  mound  we  ha.yc 
got  on  our  euppoted  apeculum,  or  only  apread  it 
ovar  a  brger  area  in  a  diluted  form.  I  will  not 
trontila  the  Editor  tn  niaha  another  drawing,  but 
will  tn  to  explain  tba  elTect  uf  tha  side  motion 
from  FI^.  I.  Lat  tbe  ainatenr  coucdire  the  arrow 
OB  which  repreaenla  thu  whole  motion  of  that 

Et  of  the  ring  o(  no  cut,  in  the  potitiou  where  it 
the  greateat  effect  in  the  production  of  acorre- 
■ponding  ring-mound  on  tba  speculum,  to  be 
canied  outwiid  by  the  side  motion  aa  far  as 
P.  Now,  it  ia  evident  that  bora  it  wuuld  atiU 
have  the  same  elletit  iu  producing  a  ring,  but  only 
>  little  larger  one  aa  the  apeculum  turned  round  ; 
DOW,  BB tha  arrow  would  not  tie  allowed  to  stay 
Uitig  in  thia  pobitiou,  ita  effect  would  itit  accumu- 
lato,  and  therefore  would  not  ba  ao  great  aa  if 
alio  wed  10  remain;  it  would  be  carried  back  to 
O  H,  uid  from  thence  to  a  correapondjng  diatanoe 
on  the  other  tide,  any,  ai  far  ai  the  third  arrow, 


would  cor- 
paiticular 


b*  leNCOed  tnt  being  mnred 

btliig  allawed  to  atay  long  there 

napondinglj  leaaan  ita  effect  on  1 

put,  hot  never  laaaen  ita  detiimantal  effect  foi 

mwntfiti  and  ao  we  aes  that  the  wbola  effect  of  thia 

pMt  ol  the  ling  of  no  cut  ia  only  distributed  over 

•  laigariOBa:  the  tffeot  would  be  that  the  ring- 

ummd  would  not  be   ao  hii 

Mvt,  btd  it  wonid  be  |mndi  broader,  an 

Wf«c  aia>   of  the   apeculum   would   be 


mentally  affected,  and  what  definition  would  bt 
gained  in  decraaaing  height  of  ling-monnd  would 
be  lost  iQ  hariug  a  larger  area  of  bad  Bgnra ;  tha 
alteration  thua  produced  on  tha  face  of  th^i 
speculum  is  ahowu  in  Fig.  3.  I  hare  baeu  forced, 
after  long  eiparieooe  and  deep  thought  on  thi' 
aubjecE,  to  the  conduaiou  that  the  aide  motion  U 
no  help  to  01  at  all.  I  know  some  amateurs  think 
they  gat  rid  ot  tbe  rings  by  putting  on  the  aid? 
motion,  but  tha  reaaoa  ia  their  meona  ot  testing 
are  not  delicate  enough,  or  they  ere  not  thoroogbly 
varacd  ia  tha  indications  of  the  teetiogs,  and,  there- 
fore, the  lowered  but  extended  mrmnd  eacapet 
their  notice.  The  ring  ia,  I  grant,  much  leaa  diatinct, 
but  it  can  be  aeen  to  be  apieod  over  a  larger  area, 
and  thua  the  aide  motion  becomea  a  delusion  and  a 
because  tbe  enemy  ia  not  so 
riaible  to  tha    defective  sentinels,    aud  therefor^; 

lought  to  have  been  driven  away ;  lint  he  ia  only 
hiding  by  lying  atretched  on  the  ground,  and  taking 
aim  there,  inatead  of  ^taadJiig  upright  to  do  hi-i 
work;  a  snare  becauae  it  diverts  theattention  froni 
tha  real  cause,  and  therefore  from  its  real  cure, 
which  would  be  the  removal  of  the  cause,  to  thf 
apreadiug  of  the  ill  effects  ot  the  oonoentrated 
ring  over  a  luger  area,  only  to  foim  a  broader 
ring.  I  would  rather  have  my  enemy  in  the  opeii 
field,  if  I  really  wanted  to  anbdua  him,  than  hiding 
among  the  graaa,  although  to  just  keep  him  in- 
yirible  to  the  outer  worU,  by  jnat  keeping  him  at 
bay  in  hia  hidiug-plaoea,  may  be  tar  leas  trouble 
than  extirpating  lum. 

I  will  DOW  give  a  oouple  ot  examplea  of  actual 
eiperimmta— ene  aa  to  the  effect  of  the  aide  motion 
on  rings,  the  other  the  effect  o(  movinc:  the  speou- 

alwaya  paasaa  on  one  aide  ot  the  umtnt  of  thr< 
apeculum.  Fig.  4  repreaenta  a  . 
lum  piodnced  without  side  moti 
in  a  certain  condition,  which 
have  to  refer  to  and  explain  herealter.  I  put  thu 
sida-motioD  or  so  u  to  carry  tha  mound  B  into 
tha  valley  U  C,  and  the  valley  BC  ovar  the  mounda 
B  and  C,  and  10,  ot  course.  lo  the  aame  effect  ob 
the  other  aide,  with  tbe  valley  C  D,  and  the  mounds 
C  and  D.  Now  the  effect  wna  that  tbe  moonda  and 
valleys  were  obliterated,  hut  a  riiigy  waviuBss.  it 
I  may  be  allowed  ao  to  describe  it,  ooeupied  th^r 
plaoe,  ahowing  that  there  waa  a  struggle  whb 
should  leave  bis  mark  behind  him,  aa  it  were, 
going  on  iMtween  Ihe  causes  ot  mound  and  valley 
actmg  altamatel;r  over  the  same  area,  and  wher« 
ono  could  leave  tua  mark  he  would,  thua  causing 
the  ringy  waviaeaa  1  aaw  aa  tbe  result  of  putting 
on  the  aide  motion.  I  have  thus  often  been  driven 

way  to  get  peace  - 

only  puts  one  bad  e^iei;L 

another  equally  bod  effect 

but  that  ihe  proper  way  ,  .... 

remove   the   ountendiug  parties  altogether ;  then 

the    land  would  be  oatiirally  at  peace,   and  no 


up  the 
llott 


,  by  the  poliahe: 
ouditioD  I  ahail 


the  loud  of  a 

one  way  t 

he  oppoaite  direction,  j ' 


I  poliahsr  will  always  paM  on  one  aide  ot  tha  aanbe 
I  of  the  apeenlum ;  the  aide  motiun  ecoeutric  being 
I  fixed,  the  nme  effect  would  be  prodaord  bj  the 
aide-motianecoentriB  being  fixed  onona  aide.  The 
former  was  simply  the  eaaiaat  to  do  with  my  form 
ot  machine.  Fig.  Orepreseutstheteotionof  a  speou- 
lum  produced  b^  a  polisher  that  had  the  same  eanie 
of  rings  acting  in  ib  centre,  as  that  which  produced 
Fig.  1,  only  the  oauae  of  the  ring  mound  &  E  wai 
removed,  the  result  being  Fig.  G  ;  now  I  placed  the 
apeculum  axis  on  which  it  revolved  an  one  ^e,  to 
that  the  centre  ot  the  valley  B  C  should  come  under 
Ihe  centre  of  tbe  poliiiher  in  ita  atcoke,  which  c«ntre 
of  the  poliaher  waa  producing  the  mound  C— i.e., 
I  moved  the  apeculum  on  cue  aide  to  the  amount  of 
half  the  dlataoce  B  C.  tbos  throwing  tbe  mounds 
into  the  valleja.  The  effect  waa  that  the  moonda 
B,  C  and  D,  disappeared,  and  a  ringy  wavinesa 
took  their  place,  like  as  in  the  cen^  of  Fig.  -1, 
which  I  waa  not  satisfied  with,  and  the  reaolt  waa 
that  after  tcores  of  experiments,  the  examplea  I 
now  give  being  only  types,  1  hod  to  dlnot  ay 
attention  to  the  primary  causa  ot  theai 
invent  a  remedy  which  enabled  me  to  | 
side  motion  altogether  as  unnecessary. 
Mnaleni*  think  that  the  side  motion  muat  ba  aome 
good,  and  I  waa  reluotant  at  ene  time  to  give  it  up, 
until,  by  praelioal  oonaideration  and  theoretical,  I 
am  now  fully  convlnoed  that  it  ia  no  nae  vhateysi, 
but  rather  a  snare.  I  never  use  it  now,  and  am 
never  troubled  with  rings  except  by  accident,  and 
then  I  at  onoe  know  the  cause,  aud  therefore  the 
proper  remedy.  I  have  the  moat  perfect  control 
OWT  the  flgure,  and  it  never  takea  me  longer  to 
figure  tban  the  time  I  am  poliahing  the  emery- 

I  have  up  to  thia  point  been  rather  theoretical ;  I 
Impose  in  my  next  letter  to  be  a  little  more  prac- 
tica3,  and  treat  of  the  cause  of  the  above  ringa,  and 
how  to  avoid  them  in  the  true  way— that  is,  bj 
removing  their  oauie.  It  must  be  observed  that 
the  rings  in  tha  above  examples  were  produced  by 
one  on^  of  five  causes  of  rings  that  I  have  dis- 
oovered,  each  of  which  I  hope  to  take  up  aeparately 
and  treat  of.  H.  A.  Waaoell. 

Addenbrook  Villa,  Stonrbridgs. 

IXPnaS  HANQANESB  AND  TBB  DAH- 
OBBS   OV  OXTHTDaOaBV  QAB. 

[isai3.]— Ix  reply  to  Mr.  Qeo.  G.  Blockwell. 
and  to  youi  excellent  extract  from  tbe  Jtiiinml  of' 
I'hotmjra^lKj,  I  do  not  believe  that  nuuigaueae  it 
ever  intentionally  adulterated  with  coal,  aoot, 
charcoal,  or  other  bydrocarbons  ;  navertheleia,  I 
know  that    auch    aru    occasionally   found    i~    "' 


and  no  coal  w 


lequahty  of  surface  postibi 
what  the  effect  ot  the  amonnt  of  aide-motion  I  had 
to  put  on  to  obliterate  aa  weii  aa  I  could  the 
mounda  and  valley  in  tbe  ceutre,  waa  upon  the 
valleys  A  B  and  D  B,  and  the  mounds  A  and  E. 
Now  it  will  be  obserred  that  theae  mounda  on- 
farther  from  B  and  D  than  B  C,  and  D  are  from 
,  and  therefore  the  amount  ot  lide- 
.  would  carry  O  into  the  centre  of  tha 
B  C,  woald  not  carry  A  into  the  oaotre 
valley  A  B,  and  that  A  and  B  had 
alt  a  valley  to  contend  with  on 
sides.  Theoousequeuce  was  that  A  and  E 
could  bo  only  broadened  out  on  their  outsides,  and 
only  partly  lowered  on  their  insidea  to  the  general 
'  d;  the  fact  ia  it  required  more  side  mo tion  tc 
terate  the  valley  A  B  and  B  E,  than  for  the 
valleys  BC  and  D  £,  becauae  the  former  ware 
~"        "         mit  waa  that  tbe  teatiuga  ahowed  that 


valley   1 
of   the 


i  £  aUll   1 
broadened  out,  t: 


foe  aa  Ion 


iayoul 


s  diaputing  like  n 


en  the  remains 
ringy  wavinesi 


luuds  and  valleji 


inch  ul 

"         d  valleyi 
._.    nor   the 

_.  ._ the  alight  but, 

ting  that  delicalH  and  careful  testings  oho  wed; 
forcibly  impraaaed  on  my  mind  this  truth, 
that  tbe  proper  way  to  cure  the  disease  was  not 
tbe  side  motion,  by  which  the  tendency  to  create  a 
mound  waa  corrected  by  putting  the  tendeney  to 
create  a  valley  over  it  and  lia  rernj,  and  this 
action  waa  moat  incomplete  where  the  vaileya  were 
difTereut  widtha,  for  what  la  partly  effective  in  one 
)  ia  not  enough  where  the  mouuds  and  valley 
farther  apart.  Now,  the  proper  remedy  is 
avidanCly  coustitutiooal  and  not  surgical.  We 
~~    '  '       ^'       '''  nditiona  so  that  no  tendency 

md  any  where  on  the  face  ot 
the  polisher;  then,  ot  course,  no  ringa  will  be 
prodnoed,  and  there  will  be  no  need  of  the  aide 
motion.  The  aeoond  example  I  shall  give 
will  Ulnatrata  the  effect  of  using  all  aide 
UDtioii— Lb.,  the  moving  of  that  put  tA  the 
manhina  that  holds  the  apeanlnm.  and  on  iriuckltl 
nrolvai,  on  one  side  so  that  the  omtn  cf  tha  I 


supplied.  It  was  alt  a 
myaiery,  anu  an  open  verdict  waa  returned.  Talking 
to  a  mechanic  00  the  subject  some  years  after,  he 
told  me  that  that  manguiBSe  bad  been  ground  iu  a 
large  mill  at  their  works  for  the  chemist,  and  thi* 
miU  in  ordinary  nae  waa  for  grinding  coal  into  duat, 
to  be  blown  into  a  blut  furnace.  Of  course,  tha 
causa  is  now  obvious  ;  the  leaidue  ot  coal  in  the 
mill  had  mixed  with  tbe  first  hopper  full  of  manga- 
nese, and  (eut  to  the  theatre,  tha  remainder  beug 
tree.  Sinoe  Uiia  accident  I  have  discarded  manga* 
neae  altogether,  and  used  common  sand,  such  aa  is 
used  for  a  kitchen  floor,  alwut  tour  parts  by 
measure  of  pot.  chlorate  to  three  ot  sand.  It  ia  a 
little  slower  in  its  action,  00  rush  or  sudden  in- 
crease in  volume,  andmakeseicellent  gas.  Copper 
retorts  are  expensive  and  soon  used  up.  A  Papin'a 
digester,  with  the  satety-valve  knocked  out  and  a 
bent  iron  tat>e  screwed  in,  ia  cheap  and  excellent. 
I  make  tha  lid  air-tight  with  a.  sheet  ot  paper,  with 
a  big  hole  in  tha  oantre.  I  find  that  small  and 
ijieap  bntM  volvaa  about  the  size  ot  a  big  mnah- 
toom,  made  by  Mr.  Cbodwick,  Prince'a  Ironworks, 
3alf6rd,  each  attached  with  rubber-tubing  to  the 
jet-tubes,  make  explosion  in  the  bogs  actually  im< 
possible,  aa  the  gasea  can  pais  freely  to  the  jet,  but 
neither  can  ever  return-  1  forget  tha  pnoe,  but 
believe  about  os.  each.  You  may  do  what  you  like 
with  your  weights,  boy  or  oUierwiaa,  on  explosion 
by  inteimixtun  is  an  absolute  impossibility. 


[I9GI4.]-Advibtihq  to  my  letter  (19579)  nndst 
this  head,  and  to  O.  O.  Blackirell>s  (ISUO)  in 
leferanca  thereto,  I  wish  to  point  out  that  my 
warning  waa  expressly  addressed  to  *'  student!  M 
nhemiatoy,"  who  prssumably  do  not  obtain  their 
[diemicals  from  wholeaale  dealers,  and  do  not 
purchase  manganese  by  the  ton.    To  ihtm  I  repeat 

That  oxide  ot  manganese  is  sometimes  adul- 
terated I  know  by  my  own  experience.  Tirioe 
during  the  lost  10  years  I  have  met  with  badlf 
eophiiticated  samples.  One  was  pnrohasad  bj 
innelf .  the  other  submitted  to  toe  for  analyail. 

The  lollowing  qnotatiaQ  from  Boacoa  and  ScdiOT- 
tamoier-s  "  Troafisa  on  abemislry  "  0877\,  V^*-^ 
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|>sn«ii  mu>t  ne  Kt  k  gliuiM  thtt  th*  onlf  way  to 
piaTSDt  tuch  errara,  i>  tu  cotubligh  an  absoJuta 
tnaehaulDal  black,  and  tbiu  nadBT  tueh  soddmti 
k*  tboiB  at  Fboilee,  Detford.  and  Caaonburf, 
impouible.    A  vptj  iiitnmtlaK  diaftram  bu  been 

Sblithtd  lo  illuitralx  the  impoHibUity  ol  more 
in  one  train  being  in  any  block-Mction  at  tbe 
«i[na  tim«,  in  db>sb  where  tbe  eleotrical  BVat>m  oF 
tnterloaking  ia  in  d«8.  a«  on  the  Lnndou,  Cbatham 
Knd  Dnvar,  and  Uotropoljtan  Diitriot  Rulweya. 
And  it  i>  diown  that  unlesi  three  signalmsn  per- 
tnilt«d  trains  to  pass  three  out-door  rignal)  at 
danger,  againat  thtee  arm  gnlTanameten.  and 
thrpe  block  indieBlin  n-hich  lock  the  leTera.  or,  io- 
Clnding  the  locked  Inre.-i,  no  leei  than  firtirt  yj't- 
gvvTilf,  the  Canonbnry  diaaeter  could  not  have 


The  verdict  of  the  Corcmer'a  jary,  bat  been  re- 
Gclred  irith  eenaral  •atiafaction,  more  eipMially 
becann  the  blame  ia  clearly  sbown  to  reit  upon 
tbe  compani^a'  complicated  codea  of  instmctiona, 
•nd  alan  bccanee  colther  aignalman  hai  been  com- 
mitted for  mannlanithter. 

Tbe  yetdlct  olao  forma  a  Teiy  naatnl  preoedent 
for  fntore  caaca  of  a  simitar  nature. 

Your  reader*  will  at  ouce  aae  that  when  aignal- 
Knen  at  Butacough  Juectioa,  Leede,  aod  Canon- 
bury  are  acquitted  when  they  bare  mado  •imple 
mi-lokm.  it  would  be  moat  unJDst  to  puniah  those 
at  Deaiord  and  Taypnrt,  who  hare  coraroilted  the 
MmavTDiB.  Thewhole  of  tbe  aocidentameDUoned, 
•I*  the  nealt  of  the  eompaniaa  nOKleatiD^  to  pro- 
Tide  tboae  well-known  appliaocea  whiob  nave 
been  ao  often  recommended  by  the  Inspectoia  of 
Uie  Board  of  Trade.  Under  these  drenmetancea  it  is 
ntUfMtonr  that  the  juries  are  eipreaatng  in  (lieir 
vardiota  the  opinioo  that  tbe  railway  Harvaata, 
Ougfat  net  to  be  punished  when  the  true  eauaea  of 
Ibe  aoddenta  an  due  to  the  neglect  of  the  com- 
liuiiei.  Clement  E.  StrettoD. 

Siia  Cobnrs-atreet,  Laiccator,  January  Gth. 

a.  N.  OOOQS  SNOINE8. 

[lDC28,i— Inreplyto'TroaHorae"  I  gi^e  the 
dimenaiOQa  of  tbe  Great  Northern  gooda  engines. 

niimeter  of  driving- wheftla .' IS  1 

„            oylindeis 1  T 

„             atroke  3  4 

Tractire  foroe IBfiib. 

Centra  of  leading-  wheel  to  oentia  of  driving- 
wheel  3  -i 

Centre  of  driving  to  oeutre  of  trailing D  2 

Xeagth  of  connecting -lod U  9 

Total  length  of  engine    3H  1 

■Width  between  framea 4  IJ 

„       outside        „         7  0 

3Z2  tabea,  diameter  =  Uin.,  pitch  ■=  ^in., 

length n  8 

Heating  aurtace — 

Tubes 1,210  aq.  ft. 

FireboB 113  eq.  (t. 

Fiiegrata  area  =  13:. 

Diameter  of  boiler  4  3 

Length  of  baml  U  4 

8reboi    C  2 

AVeigbt  in  working  order— 

On  leading  wheela 14     0 

,1  diiriDg      , U    16 

„  trailing      ■    11      fl 

Tottd  weight  40     0 

174,  640,  612,  619, 193  are  eiamplaa  of  thia  daaa. 

They  pull  an  aTeragelu«d  of  50  waggons  (G'2'5toDa] 

■t  a  conanniptian  ci'4711>.  pm  mile. 
■-  E.  P."  atatea  Ka.  6  u  a  7tt.  aiaglc-at 


ia  a  wins  tank  and  totally  different 
in  Bppearanie  to  the  old  claaa.  The  wheels  are 
ftft.  2iD.  disrooter,  and  cylindsra  ITi  by  21 :  t«o  of 
CM  are  out,  Nos.  6ofl  and  e%e_fanr  more  are 
:pected.  They  work  the  Bradford  local  traffic  on 
th-  new  line  tn  Hilitai  with  grmt  aatiriaotion.  I 
incloae  a  sketoh  of  one  of  Iheie  tanki. 

Meteor. 

APPASATnS  FOB  CONTBOLLINO   THE 
PLOW  OF  lilQUIDH. 

[1DG29.]— We  notice  on  reading  onr  deaeription 
the  abore  that  we  aro  madetoeay.  "that  tor 
u.  we  find  it  to  very  ■■  the  deniity."  whereas 

compoaitor  did  not  noticaibnt  abould  have  written 
inveraely  aa  (he  squani  riot  of  the  denaity,  as 
forexample.eappoaclheiuatmmenttobe  ret  forgaa 
a.g.  ib,  air  being  t  00.  then  ia  pauiug  air,  let  the 
anjonnt  indicated   be  10  Oft.  per   hour,  the  cnrreat 

quantity  acluaJly  paajiog  =  10  x  ^  /  —i.  = 
7  feet  perhoiir.  Of  courae,  where  great  aocuracy 
rpqnired.  the  lempTaturHimd  bammnter  ha»e  tu 
<  noted  ;  but  this  will  not  \tt  reqoired  in  the  caw 

ol  tiqniclB.  Thorp  »oA  Taaker. 

THB  SOST  BCONOKIOAI.  BTBAM- 
BNaiNS. 

[19630]— In    some    inatanOPs  where  add iliocal 

Sowar  ha»  been  required,  in  worka  driven  by  aeon - 
anaing  sloam-fnRina.  an>n-condenaiDg-9ngine, 
working  at  a  higher  ttriilar-presaure  baa  been  added, 
and  the  wnata  or  eihaaBt-iteam  therefrom,  con- 
veyed into  the  low-preaBure  boiler  of  the  coudffO!- 
ing-engine,  in  which  the  steam  li  "cooked  up" 
again,  greatly  decreaaiog  the  quantity  of  fuel 
required  for  the  Utter,  ond  !u  fact  ntiliaing  and 
aaviBR  nearly  all  the  heat  that  would  olherwiae 
have  been  thrown  away  inthnrxhaDat-atcauof  thx 
high.prasSQTO  enaino.  Thih  p'nn  was  fint  adopted 
by  a  firm  at  Sheffield,  about  thirty  veara  ago. 
Cooper's  "Hotpot"  engine,  made  by  Walter  Mav 
and  Co.,  waseihibited  at  the  International  Kxhibi- 
tionof  ISGi,  and  from  its  undoubted  merileobtaiued 
honourable  mention.  At  tho  aame  time  I  there 
eibibitad,  end  wan  awatded  a  prize  medal,  for  au 
engine  which  1  bad  patented  the  previona  year. 
Tlie  eibauat-ateam  ttata  a  amall  oyliurier  was  con- 
veyed iiil3  on  inlerhcattr,  or  tubular  chamber  aitn- 
atcd  in  tbe  amoke-boi  of  the  engine,  by  means  of 
which  the  partly -condensed  atenni  from  the  high- 
preiauro  cylinder  waaeipandBd  or  gteatly  increased 
lu  volume,  before  ent'iing  the  low- pressure 
ayliodBi.  from  which  thca'ram  waa  discharged  into 
the  chimney  in  a  dry  state. 

The  ioterheater  waa  of  considerable  Capacity,  in 
order  to  obtain  uniformity  of  preaauie,  and  the 
ateam  in  the  tmall  cylinder  was  cut  off  or  expanded 
down  ti>  near  the  preasTiro  in  the  heater,  ao  that 
nothing  was  loit  by  a  auclden  fall  of  preaiure  in  the 
tranafer  from  oneeylindei  to  the  other ;  thia  allowad 
the  cronka  'o  be  placed  at  ligbl  anplee,  the  oreea  of 
tbe  two  cylinders  bning  to  propoitioneJ  as  to  give 
equal  power  to  each . 

This  form  of  engine  obtained  aoma  notoriety  bj 
being  afterwards  applied  to  the  ateam  yaohl 
Drci-houiid  belonging  to  Mr.  Lancaster,  M.P., 
of  Wigan,  to  replace  former  ouea  that  were  extra- 
vagant of  fuel.  The  interbeater  was  ao  arranged 
that  a  separate  Are  was  employed  to  heat  the  ateam 
from  the  email  cytiudar,  in  its  passage  to  the  con- 
denaiog  ■cylinder.  Tho  effect  of  this  lire  waa  Br 
cpnaiderable  that  it  waa  conataotly  naed  a>  a  necea- 
aity,  and  proved  that  much  more  waa  required. 
>h.n  t^  Ictfip  the  interbeater  merely  hot  by  a  warD 


tiona  required  in  the  eoatraet  woM  ainplw.  Its 
working  bmlec-piaarar*  waa  to  be  liMb.  an  k 
•qaare  inch — the  higbiat  palilalia  tn^  omntM 
at  aea ;  and  the  an  gin  a  to  be  fwondad  with  DMlMh 
surface  condensara.  All  Ihia  waa  dlaElad  aM»- 
torily,  and  the  engine*  we  atill  in  naa. 
The  system  having b««Biao  far  mmd.l^ml 
ito  nenotiationa  with  Kma  parfiaa  for  BMl^ 
unae^rand  tbia  bronght  to  light  tto  fact  tWi 
rinr  claim  eiistw]  for  the  aatna  ananyan^Kt 
lilet  patent,  thoogh  no  engioe  om  thia  |itaUi 
had  ever  been  eonatrncted  before  thota  aadalf 
myaelt.  Finding  that  1  coold  not  hold  anoufdy, 
I  took  no  further  stepa  to  push  the  engiae  ■* 
e  for  tbe  benefi'  of  othera,  and  Ina  M 
_  till  quite  recently,  it  haa  lamunad  a  <■! 
letter.  But  dnriHg  the  laat  few  jreara  a  naatW  d 
going  steamers  have  beem   fitt^l  Witt  aaffaa 

Jii»  principle,  and  their ="  -—  ^— 

venial:    f or  > 
ogine 


ight  aoglaa. 

Any  dimcalty  of  atarting  wbea  tba  Srn  oa 
^  the  oentre.  is  got  ot««  by  k«tiog  Mas  < 
from  the  boiler  into  Out  large  cylinder  bf  ■  ■»  1 
plemantary  valve,  which  ia  oloaed  aaiocaiaifeji 
angina  is  fairly  going. 


BEFLIES  TO  QUHBOa 


ipMlfuUf/  rtqtutUd  t»  DwatvHs 
lAe  litUavinHtAir  tf**'  ^ift 


[4;>2:.i  ]— L  O.  &  D  B.  Bofftoaa.- 
toesnot  specify  wb>t  particuluia  hetaj 
nvD  a  brief  description  of  theleadingtn 
ingice  on  tho  L  C.  &  D.B.  lat  The^K 
lumbered  from  SI  to  04,  built  by  K4i 
Ulaagow;  so  named  because  tber  — 
.catch  rivers  and  itlonda.  Tt.  . 
coupled  in  front,  the  driving-  ■ 


iacket. 


beginning  of  1S30  it  waa,  but  ia  now  an  S-footer. 
Tbe  old  No.  6  was  renumbered  40.  Another  7- 
fnotar  which  he  bat  omitted  is  232,  statiDned  at 
Pelarbnro'.  No.  3  is  an  8-tootm  aad  net  a  tank  aa 
"S.  P."  saya.  It  may  interest  "  Iron  Hone"  and 
"E.F."tu  know  tbatanaw  atjle  ofO.N.tank 


After  thia  I  got  my  engioea  into  aoFie  notice,  and 
oonstructbd  aiz  pair  on  tbl<  principle,  five  non-cnn- 

vesael  termed  the  Jitnali  Ttdi'inio,  employed  in 
Briabone  Harbour.  A*  thia  had  to  work  in  sail 
watccinaeosutry  when  fuel  wu  dear,  thacondi- 


loide.    In  SI 


en^nea  e 


a  leiii 


aatha 

.  1.,  the  atioks  ta 
being  22iB.    These  engine*  hava  a  tH 
casing,  with  aafety-valvea  thereoiL  aad 
ia  at    the  emoke-boz  end  of  boilar. 
haatiog- surface  is  856  6  sq.  ft,,  and  f' 
tubes  of  t;in.  dismeler.    The  tank  is  . 
lupported    by  a    pair    of    trafHo^Vl 
d-ith    Adam's     patent     axle-boir 
bhnv  are  used   toT   running   ottie 
re    mainly   employed  in 
between    Victoria  or  Holbi 
They    also    lake    the    Ho 
portion  of  the  Granville  and  boa 
tweeo  Holbom  and  Henie-bill.    J 
tank  engines,  designed  by  Hr.  V 
built  by  Neilsoii  and  Cki.     ThM 
inaide  bearings  to  all  wfaeela,  aide 
bunker  bsbip  carried  on  a  t 
driving  and  teodini 
6ft.  3in.  d~ 

len    __    

etroks.    Tha  boilar  la  *       

dome  on  oeotre,   and   BamaboWaa  a 
QverflreboitasiM.aiidoe — —-"*>•-»■ 
The  beating- surges  is. 
The  tanks  hold  063  gals., 
cubic  feet.      TiiB  engines    bavs  ■ 
gear.    The  tractive  iota,  L.   Vltt 
engines  era  amongst  the  moat-iian 
amn*  of  Ihem  having  perfonned  tt 
Theaa  oiigiuea  are  nuiDbandfM«# 
lUl— 112,    101    aad   102  an    '""   ' 
vacuum  brnki'.    There  ara  ai 
numbered  (torn    l(i3-17*,    ' 
Leeds,  which  are,  I  believe,  0 
and  which  are  fltted  with  a 
caginea  run  on  the  Metrbpalitanw 
VietoiiB   or    Clapbam  Jacclioa,   I 
street  or  G.  N.  R  .  or  M.  K.  8i-^ 
work  the  Cryatal  Palaoe  trafEe  ' 
Uooaate  -  street    and    tha    C 
"O.  O."  require!  o*y  (nrlliarl 

wul  endeavi 
[45296.]- 

Toa-Joluta.  

afflicted  with  tfaa  abova^  I  aafa  tmW  ,  „  m< 
tollqwing.  It  ■•  Dajaolsd "  wkba M  tjoLti 
nails,  be  mnit  not  allow  asr^li^'  Ma:iBa 
.  .... *»!f!  »<«." 


[  betici^^ 


IT  other  tank 


lypaitoIlhanalloBtil 
method  ot  oura.    Siaaaid  all  evinsv* 
that  are  unoomfaitabbi  far  Ika  IM« 
regards  ItBgth  or  bnadth.    Wa**lk 

"rami  water  with "   "  "~  "" —  "^ 

1  which  a  li 
f«tf  for  five 


tar  with  soap,  Umk  IB  dM  ■■• 
a  boadfuld  Mil  h  ttiM* 
vaiainmM,  dqr  tlw  talpV' 
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B  is  a  narrow  base-board,  held  down  to  the  bed  of 
the  lathe  by  tbe  T-rest  bolt ;  C  is  another  piece  of 
board,  hin^jed  to  the  base,  at  D,  bj  means  of  two 
common  lunges ;  the  end  of  this  board  is  pro- 
longed, as  shown,  for  the  attachment  of  weights, 
for  regulating  the  preisore  of  the  cut.  By  means 
of  four  wooden  steips  the  end  of  the  swing- board 
is  made  into  a  box,  to  tiie  bottom  of  which  the 
a^te,  or  other  body,  E,  is  cemented  with  hard 
pitch.  Over  the  top  of  the  box,  and  surrounding 
the  slicsTj  is  fixed  a  '*  eatcdier,"  E,  which  is  merely  a 
slip  of  tin  or  sheet-brau.  HaTin^  got  the  work 
cemented  down  in  the  right  position,  the  base- 
board is  slid  along  the  lathe- bed  till  the  edge  of 
the  slicer  fails  in  the  place  of  the  desired  cut.  The 
box  is  then  half-filled  with  fine  grinding-emery 
and  water  to  a  rather  thick  consistency,  wbioh  is 
constantly  carried  under  the  edge  of  the  slicer  into 
the  out.  Weights  are  hung  on  to  the  tail  end  of 
the  board,  according  to  the  pressure  required  by 
the  material  to  be  cut.  Another  slice,  of  any 
thickness,  is  obtained  simply  by  advanoing  the  base- 
board and  clamping  fast  again.  This  arrauge- 
ment  requires  some  attention,  to  see  that  tbe  emery 
falls  into  the  cut,  and,  that  the  edge  of  the  slicer 
does  not  run  dry,  ebe  it  will  fire,  and  p(*rhaps 
oiiuse  the  wurk  to  orack  and  fly  asunder.  Where 
motive- power  is  available,  a  far  better  slitting  or 
edging- mill  is  shown,  in  principle,  in  Fig.  2,.  which 
requires  no  attention  till  the  cut  ifl|fii'tdied.  A  is  a 
vertical  spindle,  driven  by  the  pulU^,  B ;  to  the 
bottom^  of  this  spindle  is  attached  tne  slicing-diso,  C ; 
at  D  is  a  spindle  cnxried  on  a  swiug-frame,  as 
shown  in  the  plan ;  this  is  brought  up  to  the  edge 
of  the  disc  by  a  cord  with  attached  weights,  car- 
ried cvdr  a  pulley  ;  E  is  the  substance  to  bo  cut ; 
F  is  a  shallow  box  or  tray,  filled  with  emery  and 
water  to  the  consistence  of  treacle ;  both  the  work 
and  the  slicer  are  wholly  immersed  beue&th  thi^. 
The  emery  is  kept  well  m  circulation,  constantly 
flowing  over  the  work.  The  position  of  tbe  cuts  is 
determined  by  raising  or  lowering  the  spindle,  D, 
and  fixing  b^  the  collar  and  set- screw  on  the  top 
bearing.  This  spindle  may  either  be  set  fast,  or 
allowed  to  rotate  slowly ;  it  is  used  either  wav  in 
a  machine  under  my  charge.  In  a  large  machine, 
four  swin«;r- frames  are  set  round  the  spindle  A,  so 
to  that  one  slicer  or  grinder  acts  on  them  together. 
— F.  H.  Wkkuam. 

[45580.1-~Sea-Wall.-~Thi8  is  a  job  that  wants 
doing  well  if  done  at  all,  more  especially  if  yon 
have  any  property  likely  to  be  sacrificed.  I  have 
forwarded  a  sketch  that  will  give  some  idea  of 
what  is  wanted  to  make  a  good  job  of  it.  If  you 
have  plenty  of  beach,  broken  bricks,  clinkers — 
either  furnace,  foimdry,  or  brick-kiln  clinkers— 
or  pottery  waste,  or,  in  fact,  any  rubblo,  break 
them  up  to  about  2in.  or  3in.,  and  pass  through  a 
fin.  screen — ke»p  the  fine  and  coarse  separate— 
and  when  mixing  for  concrete  use  2  of  coarse,  1  of 
flue,  1  of  sand,  and  1  of  good  Portland  cement : 
this  is  to  be  weU  mixed  dry,  and  wet  about  as  wot 
as  damp  sand,  and  flUed  into  the  following  boxes. 
These  box-ends  are  made  of  lin.  elm,  with  deal 
sides,  the  sides  slipping  into  the  ends  tenon  and 
mortise,  kept  into  plaoe  by  pins,  ns  shown  in 
Fig.  1,  A.,  llin.  deep,  Uiu.  wide,  23iu.  long;  a 


r/ 1.  / 


r/ccf 


i     2  3 


»3 


t' 


■i  ■-'  ■'' 


<7'  riM 


in  situation,  at  angle  45^^  or  30°,  as  the  case  ma^ 
be ;  I  should  not  put  in  less  or  more.  Fig.  4  is 
the  face  of  work  and  the  quoins  in  a  vertical  line, 
if  it  face  your  weather  quarter ;  but  if  your 
weather  quarter  is  to  the  nght  or  left,  build  with 
your  quoins,  at  an  angle  of  45°,  to  either  right 
or  left ;  the  foot  of  your  wall  should  butt 
up  against  some  stakes,  driven  in  about  4ft.  If 
you  Know  of  any  dealers  in  tord  wood  or  lop*nngs, 
you  may  find  plenty  of  stuff  not  to  be  despised  for 
the  job,  as  beech,  oak,  or  birch.  I  have  seen 
plenty  of  it  about  6ft.  long,  and  before  being  rift 
from  6in.  to  Sin.  in  diameter,  and  some  good 
straight  stuff,  about  3in.,  that  will  do  for  A, 
Fig.  5,  which  should  be  driven,  as  shown,  as  thick 
as  you  can,  and  left  standing  about  1ft.  above  the 
gpround.  Fig.  4  diows  you  the  best  way  to  carrv 
it  up— not  in  a  straight  course  or  line,  or  you  will 
have  your  bank  full  of  water^pockets  every  tide, 
but  on  an  incline,  and  well  pug  behind  with  stiff 
day  before  the  tide  oomes  in  again.  Make  the 
joints  with  2  parts  of  sand  and  1  part  of  Portland 
cement.  The  frame  for  measuring  the  proportions 
is  shown  at  Fig.  6.  It  consists  of  four  frames  9in. 
deep  and  3ft.  square.  The  bottom  has  four  angle 
pieces  made  fast  in  it,  so  that  they  may  be  lifted 
off  one  after  the  ottier.  In  the  first  frame  put  the 
small  rubble ;  then  the  other  two  frames  put  on, 
and  fill  with  coarse ;  then  put  the  top  one  on,  and 
fill  up  with  sand  and  cement ;  then  take  the  frames 
off  one  at  a  time,  and  when  all  is  clear  of  your 
stuff,  well  mix,  dry  and  wet  up ;  but  inind  nut  to 
wet  like  mortar,  for  more  than  one-half  of  the 
concrete  is  spoiled  that  way.  Have  suflicient  boxes 
for  the  job,  and  mould  off  just  slightly,  ramming 
It  in  until  you  find  the  water  make  Its  appearance 
upon  the  top.  In  two  days  knock  the  pins  out 
of  tennons,  and  slightly  tap  your  boards  with 
wood  mallet,  and  take  away  mould ;  in  two  days 
more  turn  upon  their  edgo  and  tap  bottom  board 
off ;  next  day  turn  over  upon  the  other  edge,  and 
in  a  week  from  the  time  they  were  cast  they  will  be 
fit  for  laving.  The  stuff  should  be  wet  upon  some 
scaffold-Doard  or  pavement.  Keep  all  mould  or 
humus  or  clay  carefully  out  of  your  concrete,  as 
it  will  render  it  rotten.  1  he  stakes  at  Fig.  5,  B, 
should  be  good  stiff,  rift  stuff,  and  about  5ft.  long, 
driven  in  within  a  foot  as  close  as  you  can.  Bound 
the  wall  should  be  finished  with  a  coping  course 
as  shown,  and  the  top,  if  clay,  should  be  removed 
to  Gin.  deep,  then  made  good  with  furnace  clinkers 
at  bottom,  and  2in.  of  clean  beach  and  sand,  the 
top  covered  with  gas-tar,  which  will  stand  some 
washing  if  put  on  at  the  proper  time,  and  thus  you 
will  have  a  wall  that  will  be  likely  enough  to  last 
through  many  storms  if  the  wall  face  the  south,  or 
so  as  to  get  the  sun  upon  it  to  got  dry.  If  the  face 
of  it  is  given  a  few  coats  of  gas- tar  it  protects  the 
joints  and  angles. — Jack  of  All  Tit.\jDES. 

r45G01.1— De  Meritens  Secondary  Battery. 
— ^The  plates  are  merely  placed  upright  in  the 
cells,  about  jin.  apart,  two  in  each  cell,  which 
need  not  be  larger  than  is  necessary  to  contain 
them.  Connect  oy  wires  and  binding-screws,  or 
lead  strips  and  clamps.  For  method  of  arrange- 
ment see  textbooks.  The  order  depends  on  the 
nature  of  the  charging  current,  and  the  work  to  be 
done.  I  am  sorry  to  be  unable  to  send  further 
particulars  of  motors,  &c.,  un  account  of  want  of 
leisure.  If  you  havo  suflicient  electrical  and 
mechanical  knowledge  to  choose  the  good  and  re- 
fuse the  evil,  read  .Urquhart's  book  (Crosby 
Lockwood),  it  contains  good  hints,  and  others,  on 
making  a  Qramme  machine.  A  thorough  account 
of  its  construction  (the  ring  and  armature  is  the 
chief  point),  with  working  drawings,  would  occupy 
four  or  five  of  these  pages.  With  regard  to  your 
question  (45C05),  addressed  to  Mr.  Lancaster,  see 
last  vol.  of  Proceedings  of  lust.  O.E.,  which  I 
presume  you  have.  Paget  Higgs  gives  a  capital 
article  showing  how  to  calculate  all  dimensions  of 
cores,  coils,  and  wire  for  electro-magnets  of  any 
strength  and  for  any  current.—  A.  Tsotter. 

[45G16.]— Boring.— If  "Drill"  will  make  a 
step-drill,  as  shown  in  sketch,  and  take  it  through 


[45G22.J— Sprlnff  Balajioe  Safety- Valve.- 
You  do  not  give  me  any  details  of  sise  of  boiler, 
&c.,  so  that  all  I  can  do  is  to  send  yoaa  abMi, 
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bottom  board  is  fitted  into  the  frame,  and  a  piece 
(as  shown  at  B)  in  e'lch  end,  and  Iield  thero  by  a 
X>-fiiu;  these  form  a  key  when  laid,  and  con- 
venience fur  handling  with  grappling-irons  (see  C) 
to  transport  them  by  to  where  they  are  rec^uired. 
Fig.  2  is  the  way  they  are  laid  and  bonded,  as  to 
farm  a  Meriea  ol  quoins.    Fig,  3  is  the  wall  so  built 


in  one  cut,  he  will  make  the  best  job  of  it.  I  have 
found  it  so,  and  where  I  have  been  very  much 
cramped  for  room  and  tools.  Above  all  thmgs,  do 
not  Kiind  your  bit  too  proud;  a  32nd  clearance  i^ 
oQOugh,  and  dou*t  crowd  it— <  r.,  not  greedy;  let 
the  drill  be  for  thickness  in  section  j^  at  point  and 
g  at  last  step.— JjLCK  of  All  Tjiades- 


showing  the  balance,  &c.  The  size  of  the  paiti  I 
will  give  on  hearing  proportions  of  boiler,  Jre.  As 
you  will  see,  the  spring- balance  is  pretty  tuih 
mode.  You  take  a  piece  of  brass  tube  of  snitiihb 
size,  and  inside  it  fit  a  rod  and  block  very  mmk 
like  a  piston,  as  shown ;  at  the  bottom  end  of  tiM 
tube  is  a  casting  with  a  lug  to  it,  to  which  a  bk 
goes  to  couple  it  with  the  boiler  shell.  At  the  too 
end  of  the  tube  is  another  plug,  screwed  in  sm 
drilled  for  the  rod  to  pass  through  ;  a  spiral  sorim 
being  inclosed  between  tho  block  on  the  roa  s&d 
the  screwed  cap  gives  the  moans  of  producing  tke 
desired  pressure.  When  put  together,  thespxisK 
should  hie  just  long  enough  to  fill  the  box,  but  not 
to  be  in  compression;  the  red,  after  pasdog 
through  the  cap,  is  screwed  and  passes  throagh  ss 
eye  on  the  VtUve- lever  ;  a  braes  nut  taking  on  to  it 
by  lifting  the  block  compresses  tho  spring,  aadso 
gives  the  pressure.  Tho  tube  needs  a  slot  cut  is 
one  side  for  about  four-fifths  its  length,  in  whieo 
slides  a  pin  to  carry  the  index  pointer.  If  the  tubs^ 
therefore,  be  graduated  as  tho  spring  is  oomprsHad, 
the  index  should  show  the  pressure.  But  to  gd 
this  graduated  correctly  requires  very  accurate  ad- 

I'udtment.  The  lever* valve,  &c.,  I  assume  joo 
:now  how  to  construct.  The  spring  is  madsbj 
coiling  a  piece  of  fine  steel  wire  round  a  mandrils 
little  smaller  than  the  size  of  the  screw,  as  whrn 
taken  off  the  mandril  it  will  be  a  little  larger.  Ai 
the  spring  expands  after  being  coiled,  it  should  ke 
hardened  and  tempered. — Sunlioht. 

[4562').]— Angular  Aperture. — One  of  the 
simpleiit  and  most  accurate  mothoJs  of  measoziqK 
the  angular  apertures  of  dry  objectives,  without 
the  use  of  si>ecially-coutrived  apparatus,  is  thst 
known  as  Dr.  Robinson's  (**  Proceedings  Bofsl 
Irish  Academy"  [18^],  pp.  38-47),  which  ii 
briefly  as  follows :— A  pencil  of  parallel  rays  ii 
projected  in  the  direction  of  ihh  axis  through  thi 
eyepiece,  and,  after  the  crossing  of  the  rays  in  ths 
focal  point  of  the  objective,  is  received  on  ascTMi 
placed  a  few  inches  oif :  the  angular  diameter  of  tUi 
luminous  disc,  measured  from  the  focal  point  of  ths 
lens,  will  be  tbe  angular  aperture  of  the  objeotivt. 
For  low  powers— «.//.,  those  below  ]in. — the  angular 
measurement  should  be  the  arc  subtended  to  tht 
eye  supposed  to  be  at  tlie  focus ;  but  with  highK 
powers,  the  front  surface  of  the  objective  maybi 
taken  as  the  apex,  and  tho  angle  will  then  be  vsiy 
approximately  accurate.  For  nieasuiiug  voy 
high  apertures.  Dr.  Robinson  reoommended  thst 
the  screen  should  be  made  to  travel  '*  in  a  oylindne 
surface  concentric  with  the  focal  point"  {Qimrt. 
JuMni.  Micr,  Hci.,  III.  [Woo],  p.  104).  Wlk 
those  objectives  having  a  **  correction-ad jaat- 
ment,"  it  is  usual  to  measure  the  apectois 
at  *' closed,"  and  again  at  **oi>en"  poiat 
SunUght  is  most  convenient  for  tnis  method; 
a  sheet  of  opaque  paper  with  a  small  hole  ihoold 
be  alid  on  to  the  tube  at  the  eyepiece  end  to 
obscure  the  direct  light  from  the  screen.  TIHtt 
immersion  objectives  some  modifications  an 
needed,  for  we  here  require  to  know  the  annlst 
aperture  in  the  immertiion  medium,  or  other  aan 
medium  with  which  it  can  bo  compared.  Now,  ths 
more  modem  immersion  objectives  take  up  (in  ths 
words  of  Prof.  G.  G.  Stokes,  *'  On  the  Questknol 
a  Theoretical  Limit  to  the  Apertures  of  Microoeapi 
Objoctivfs,"  ritfe  J>itn-h"l  of  the  Rojal  Micn- 
Hcopical  Society  I.  [1876],  p.  139)."  a  pencil  of  x«ji 
emanutiug  from  a  radiant  immersed  in  wataoi 
balsam  of  wider  aperturo  than  that  which  in  sidi 
a  medium  corresponds  to  ISO' in  air,  or,  inoChK 
words,  than  2 1;,  whero  it  is  tho  critical  angle."  b 
order,  therefore,  to  obtain  a  measurement  of  watt* 
turo  in  water  or  balsam  wider  than  that  whiu^ 
such  a  medium,  corresponds  to  ISO^  in  air,  «• 
must  first  of  all  get  rid  of  the  limit  imponijf 
the  critical  angle.  If  we  trace  floometriMlfr 
tho  air  -  pencil  of  180^  through  a  itali* 
of  water  bounded  by  parallel  pUnML  W 
tiud  tho  angular  extension  of  the'  pwD  b 
about  1'8^  ;  in  balsam  or  crown  glass  it  ii  d^ll 
h-r,  it  follows  theu  that  neglcoting  Um  iBMl'ft 
light  duo  to  absorption,  and  to  the  RflHtfliMl 
the  surfaces  of  entry  and  exit,  tho  ffnufl  #^|tf^ 
water,  or  b2°iu  crown  glass,  coiteipo<ifl»  fe  |liy^ 
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nil.  It,  therefoFO,  we  inouure  tbs  aperlure  uf  tiie 
bightit- angled  dry  loat  in  irutDT  or  in  a  body  <'f 
crown  gliiaa,  H-G  BLa.ll  ulnuja  oUiiu  Una  tliiu  I'S" 
or  82"  tCBpectively  ;  any  widot  nptrtura  t]i»u  ',i.i' 
in  WBtar  or  !S;i' iu  crown  tilaa»,  being  cruatur  Ibn.D 
2  r',  ot  twice  ttie  criticitl  au;tlo.  la  CiiuKqjcintly 
greater  th»D  corri'apoiida  to  l.SIl"  ja  air.  To  obtaiu 
•nch  mcniummentj  wb  must  h^va  rccourga  to 
ipaoial  meana.  If  a  nearly  hemiaphericnl  lean  of 
orown  f[Uu  bo  c^mdntad  with  balnioi  ob  a  thin 
slide,  ao  that  tfae  CBnlra  of  curraturo  in  on  the 
upper  luriaee  of  tlie  iiilter.  tha  obi^otivo  may  be 
comiected  with  tha  centre  by  tha  imoieraiou 
medium.  Dr.  Ilsbinian'a  metliod  ii  then  np' 
plicabla.  aiiil  tha  readiu;;  will  ba  the  angle  iu  nowu 
eU«*.  If  a  tbirlE  ;ilute  of  glait,  .'iiu.  or  r;iii.  iu 
™(["'i  "ay  a  poliih"il  glniB  papar- wuiRli I .  'in, 
:,  faaTGitBuuderaidBfinely  j^raund.  orif  iifi^u^- 
iper  bepjutvil  thernnn,  the  upper  Burfd.i:e  mi  v  liu 

"    and  Dr.  Kobinaon'a  method  will  pnij^gt 

a  inminaus  due  on  the  ground  aide,  wliicb  uiiy  be 
mttrked  olf  snd  theu  measured  with  a  »,:a\o  of 
tanganti;  auil^hle  irumrrsioD  msJiu  mmt.  of 
oonrie,  Iw  uaetl  to  connect  tha  objuctiTe  with  the 
upper  aurface  of  the  Rlasa  plate.  Aifrrturivi  ax 
hlgli  aa  114^  in  crown  cIuhb  huve  thus  bu^u 
meaauted.  I'lufL'sor  Alib-^H  Diolhod  of  ^1D^«1l^in[T 
ei  mu'<:  hu  couHidvr»d  to  eupursedu  ull 
but  tliu  detaileil  pxpliLnatiou  of  it  waiilj 
viiiuiu  thii  lultnc  far  bayoud  the  limiti  of  the 
EdUor'a  hn»:  ■:-/..-• '/.-Ak.islv. 

[4MI2.]— Qieen  Uould,  — I  would  inform 
"Uardaner"  Ihatto  remove  ((reen  mould,  soraTiinK 
will  avail,  but  w.iu't  prevent  itsfcrowth;  □I'tlhcr 
do  I  prartically  know  what  will,  exaept  dryuuas. 
I  had  two  wiuilowa  at  the  back  of  in\  honee,  the 
brii^work  of  n-hioh  |;otTBry  gicBii.  To  dry  il,  I 
■cmpedDne.  and  thsu  did  it    over  with  the  silici 

ria,  which,  for  the  time  I  lomuined  Ibpro  k>'pl 
brickwork  clian :  but  I  doii't  kuow  Low  it  hxa 
amwared  aiiice.  At  any  rate,  it  ia  ebeap  and  eiieily 
tried.— Zijivu.  Tnoi.  Scorr. 

[45053.]  -Old  Violin.— Your  instmmcat  Feems 
to  beoDB  of  thooH"VioUBd*amour."  It  in  good 
preaervation  and  hiudiome  it  mi^ht  futch  miincy 
far  a  coUeclion,  but  it  id  qiiitu  oliaoltte.  — C.  1'.  T. 

[W(i6l).]  —  Uydianllo  Hammers.- Aa  there 
aiB  two  etmatructiiini  that  urt  applicAbla  to  your 
(loery,  will  you  kindly  r«itato  it.  L)o  you  w^kut 
to  know  particulira  roHncclini;  hydraulic  tta  upiuit 
Biaichinery,  luch  an  uinl  for  forging  purpruea ':  Or 
do  fou  refer  ta  the  hydraulic  ur  wutui-hamm'T 
OKd  inEiDBiiin'iita  iu  phiiicn,  in  connection  with 


Notei  OQ  Plumbing  *'),  tha  c.-.pi.,_  ^. , 

out.  This  ia  often  tha  caio  wh-iu  the  axtatlie  pro' 
perly  roond  tlio  lu^a  or  bmu-worb.  AU  c^xitaiuen 
■hould  be  properly  veutitntod  olT  tha  top  {bbb  la^ 
ortidua.to  appear  in  thu  "K.  M."].  To  iirovl 
whether  the  pau  tijihous  out,  mike  a  small  hoi. 
through  the  potty  at  or  near  tho  pillar  suppoi'tiiii 
the  diah  whereiu  tli"  pu'.l  works.  If  thu  wate: 
then  goes  out,  it  iiinat  Iw  a,  fault;  pan.  Uitku  thi 
hole  good  agoiii.— P.  J.  DaviiiS. 

[4.^6Ci.]  —  Water- Oloaet.  —  Aa    "  Plato's  ' 
,.  ..  ,_  _.  ._  .   _  _  ., ^^  be,  wlii-ii  tbi 
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round,  owiii^  to  the  crank  bciuK  not  at  the  right 
angle  that  trpe  the  pan  up'f  It  may  have  liueu 
beiit.  or  the  counenting  nid  that  conneota  to  tho 
handle  muybe  tio  short  a^  to  not  allow  tliu  ji.iu 
to  go  horixrjutal  aftvr  being  tilted,  onscijn-'iitly 
water  will  only  stuud  in  tlis  pin  t-J  the  huEht  of 
the  loweat  part  of  the  Tim ;  or  it  may  be  that  the 
water  is  partly  eiphoued  out.  See  the  aiticlcra 
on  "  riumliing^'  nnw  appearing  in  "  Oura,"  which 
explained  tliia.- Wuukixu  Tou. 

[4.>C62.;— "Watsr-Cloaet.— To  'Tlato."— The 
<!MUe  is  tiiat  B':>methiu;(  hai  oeiumulat^d  round  the 
lerer  of  piu,  wbure  it  works  through  the  eociUiner, 
whiahistiius  kuiit  air-ti;;ht,  or  nearly  aa.  Now, 
when  the  water  lljwaovor  tha  pan  there  ii  a  pujtial 
vaouum  formed  in  the  coutoiu'^r,  which  draws  out 
putof  the  water.  "l'iato"CLn  remedy  tbii  by 
dlilliag  amall  hole  int  i  th'i  eoutuiutr,  or  by  earryiui; 
small  pipe  from  samo  out  tliraiuli  wall  will  Lolpto 
ventilate  the  container  at  the  same  Hue, — To^  the 

[IfiOiJJ.j^Kuetc- That  "J.  M.  I)."  ia  deficieut 
in  the  art  of  playing  "  rmdam  haimouy"  is  not  tu 
ba  regretted.  That  he  i.<  deScicnt  in  the  art  of 
extempoiiuiig — and  by  this  1  meanworbi:L^  uut 
miiaieBlidaMar  aeqaoucea  in  proper  harm  ry— is 
to  ba  regretted.  The  inferior  muaicianf,  v.ho, 
when  they  sit  down  to  "try  a  piano"  can  lii!iuTu«r 
op  and  uown  tor  an  hour  on  difFereot  oliaids, 
■aonldnet  beobjectaof  Anto  "  J.  M.  B."  14*^ 
Mtnre  him  a  MNiirio/i  wonld  br  prate  bla  iOh* 
o  thia  point        ' 


onid  br  prate'  bla 
itueoBflliM^ 


taale.     I  had  batter  tell  "  J.  M.  B."  at  onoe  that 
the  art  of    fextcmporiaiog   on   invented    or    g 
themes,  in  a  way  at  once  agraaabla  and  conia 
able  to  the  abjv<i  ruloa,  ia  more  of  a  gift  thai 
ac.iuiremeut.     The  grammar  p^rt  of  it.  liowc 
Clin    In    acquired.       I   can   acjrcsly   naiumi  ' 
"J.  U.  B."  hu  atudied  barniouy.     Kid  bu  i 
no,   hu  would  hive  besD  uble— certainly  to  a 
ext?nt~ta  play  harmonio  pri>greajions  and  mod— 
tioua.     It  Tonr  correspjndent  really  wishaa  to  be 
able  toaiti^Dwn  to  tho  piano  and  ciCcmporise  logi- 
cally and  grammatically  upau  whatever  takes  his 
fancy,  he  cannot  do  bettn  than  atudy  haimonj. 
If  nothing  else,  it  vill  give  hitn  a  rcadiuesa  lu 
di-sling  with  chords,  and  their  inveraiona  ;  and  he 
will  uudontand  their  relation  to  each  other.     I 
abonld  ailvinu  "J.  M.  It."  to  procure  Uanialer' 
"  Uusic"  (Usll   and  fiaua,  5i.),  or  same  harmony 

F rimer— aay  Dr.  Siuinor'a  (Nurello  and  Co.,  Si.) 
f  hu  woutd  coiucientiauslv  studv  thesa  works, 
ho  will  have  gained  no  'inconu'lera'ile  kuow- 
[u.lge  uu  tho  theory  of  muuo.  It  h  self- 
'ivideut  that  the  mental  ellort  reii^iired  tu 
lurmoui/ie  themna  graminatieaUy  will  tamiliariat 
the  Bludtut  with  boiub  of  tho  resonreia  at  his  com- 
Tuaud  when  hu  uttempts  citemporiaatiou.  Wlibu 
"J.  a.  B."  can  add  a  treble,  alto,  and  tenor  tu  n 
given  boss  two  or  throe  times,  oacli  settiux  to  be  u' 
i>  iDOiked  oh^Lracter  (not  a  aueceasiun  uf  meaning. 
leaa  hatmouiea)  nod  free  from  coDsucutivD  -iLlis  aui 
Uva.,  iii.,  he  will  be  suriiriBed  to  tind  how  muci 
eoiier  it  ia  fur  Liiu  to  play  correct  litrmriuiea  <jl 
tho  piano.  Thus  the  m^re  thoT'>ugh  is  hia  kuow. 
ledge  o(  bann-jny  and  in.idulation,  the  better  will 
La  be  able  t-}  ixtempoiisd.  If  to  hia  knowledgi 
he  iidda  good  laate  and  a  trua  p- rcoptioa  of  th> 
beautiful  io  luuaic.  he  umy  in  tinii^  ba  able  tt 
iutereat  himioli  oud  others  in  develupiug  iuJii':u' 
ideas.  If  he  hu  any  musiiSil  ideaJi  of^hi.|  owi. 
they  will  not  lite  iu  interest  by  being  first  iiiadj  tt 
pjas  thruujjh  the  ordeal  eiacted  by  muaical  tbeorji 
Kn.:h  idoaa  would  bs  improved  anil  ciplndud  i 
■ubji'cled  to  the  teata  o£  Ihuory,  and  would  uu 
(uults*  they  wero  WJrtlilEaa)  be  restiicted  iu  unj 
way.  They  would  comj  out  purged  ol  theu 
irrtgularitits,  and  would  hencefotth  atind  o. 
fall  aoc^rdiug  to  the  iutriu'^io  wurtli  and  bntuty 
ut  tho  uclody.  In  concluaiou,  I  may  aUjtgeat:  that 
-■  •■">■'  "-  "  -™._n™  i..  musicil 

^^_risatiou 

iu  ita  higbcat  di^velopmcnt.    Therefore,  the  woutd- 

liu  Unnimelahuuld  make  himself  a^uaintcd  with 
oonnti  rp'iiut,  fiii;ur,  and  tho  general  principles  ef 
cumpob.tiouand  tnubical  form. — U.  L.  I'lsilu^s. 

[4.J0fl-).]— MubIo.  -You  cannot  axfempori*  un- 
leaa  you  hava  the  divine  gift.  IMucation  will 
ajaietyoa  if  yon  have  the  gndua.  Can  you  per- 
form mentally  i  I  cut  always  have  a  line  concert, 
and  hear  each  instrument  in  mj' niiiid's  ear;  this 
bas  always  been  ID  except  in  eicku-.as,  I  think  I 
am  to  bj  cuvied.  "  tiji  iron  bara,  a  prison  moke.' ' 
Cau  you  transjiosd  a  song  from  one  key  into 
anotlier  V  or  play  it  iu  a  minsr  key,  or  in  a  ^ 
tion  of  triplets!-    But  all  these  ([uo-tiona  an 

unlcji  you  can  crtate  a  musical  idi;a— a  simpk 

will  do.  Try  Mozjrt'a  variatioua,  and  you  wilt  see 
whit    I   mcin.      Very   simple,   very   grand. 

[l.jiiij'j.]— To  " SanllKht.''— An  ennine  with 
lUiu.  cfliudt.-r  will  have  a  piston  area  of  iniOu 
pquaro  luchea,  whilst  the  2iin.  cylinder  boa  on  aroi 
of  4.i:;';tD  sqiLareiuoliea  1  ao  that  the  lurgor  engiiii 
would  have  more  thin  double  the  piston  area.  Uul 
this  ia  not  the  whole  of  tho  data   we   get.    Atj 

Jreaiure  of  2iJlb.  evury  cubic  inch  of  water  pre. 
uBiiS  1,-Jsl  cubic  inches  of  steam  with  a  tbeoretici 
tn>-ehanii:al  efluct  equal  to  '2,t^olb.  raised  one  fooi 
high  far  each  cubic  inch  of  Waiter  evaimratad  wit! 
th-j  lUin.  cylinder,  and  401b.  presaure;  every  cubic 
iuoh  of  wattriuprcseuts  GT^I  cnbic  incliea  of  Bteair. 
with  a  theoretic^  mechuiicat  effect  equal  t}'J.:U  lib. 
riused  r'liu  foot  for  each  inch  of  water  ev.ipocitffi. 
Ai);uiiig  Initn  theae  dati,  it  is  seen  that  thu 
small-at  (-yliiiApr  wsuld  bo  the  moat  economical 
far.  A  low-preasuro  gives  bnt  little  chance  of  Cjki 
iidvautiige  of  th^  cip  msion :  and  aild  to  thia,  th  .. 
the  auialler  oiigiuu  ii  run  much  faster  than  tho 
largnr  one,  tlid  aiUautage  iu  favour  of  the  lliin.- 
uyliiider  becomiia  more  and  more  striking.  Kvun 
this  is  by  no  miuiua  all.  There  are  many  mori 
reosons  I  could  givu  rou.  all  shawing  theadvan. 
tii;tii  of  tho  sniillur  cylinder  and  the  higher  preasnre 
— SuKLmirr. 

[l.'iuGK.]— HorizODt&l  EnKlne.- Your  cylinder 
has  i'.li)ii  Fquare  incheaof  piston  area.  On  bare 
theory,  it  should  be  juat  over  1-h.p. :  but  do  not 
expect  to  ggtsoehuatot  it  except  uniW  very  oi- 
ceptionol  ooadiBani,  Tbe  engine  in  question 
wonU  )<■  tm*  aBnal  to  2;.  mun-piwor  by  (be 
n^''  WO"''''—  "rovideditis 

*■  -T,  im  par 

lug  it  up 


nnlley  on  the  eoanter>ehalt,  take  a  strap  to  * 
larger  pulley  on  the  machine.  By  this  meaiu 
yon  may  utilise   yonr  engine  for  the  purpose. — 

[l.^UTO.]— Bngllah  Olook -Spring. —I  expect 
your  aprinn  ia  in  fault  Asoartain  how  many  turns 
of  the  barrel  are  required  to  wind  the  cluck  from 
tbe  "  down  "  to  the  top.  then  take  the  barrel  oat 
of  tha  frame  and  put  tha  squire  end  of  tbe  arbor 
in  the  vice,  and  aee  how  many  turns  it  is  capable  of 
making,  itnppoas  yon  require  seven  turns  and  the 
spring  can  make  H^,  then  I  should  oBt  it  up  j  of  a 
turn;  th^t  ia,  after  tlie  Una  is  all  wooud  on  Uie 
barral  you  turn  tbe  ratch  ]  of  a  turn  up.  The 
reason  for  tliia  ia  that  you  UBS  as  much  of  the 
middle  of  the  pull  of  the  spriug  aa  you  can, 
leaviug  ]  of  ■  turn  to  spare  both  tap  and  bottom. 
It  your  spring  dous  not  mike  a  tarn  and  a  half  (or 
at  least  a  turn)  more  than  you  waut  whun  winding 
the  clock  up  yon  must  exchauje  it  fur  one  that 
doea,  aa  the  apiing  must  not  wind  full  up  to  the 
top  or  run  down,  ao  oa  to  loss  all  power  at  the 
bottom.  ITse  horp-stting  instead  of  oamman  oat- 
gut.— E,  Pahh. 

[45IJ71.]  —  Wood-TumlnB.— Xo  atsy  ia  re- 
quired; they  are  first  roughed  with  nougeand 
finished  wiih  the  apokeahave.    It  is  held  on  top  of 


spaks^iave  between  thumb  and  forefinger  of  right 
h4Ud,  the  thumb  traveliiug  on  tbe  rest  below  it. 
Qugeraboldius  both  together.  It  will  take  a  lot  of 
praotice  to  make  anything  like  good  work.— Wood 


[4MT3.]-Violln, -Swiss 
after  numberleai  eiperinients  lo  p: 
vibrationa  for  belliea.     PeaTWOod 
by  the  old  makers  (or  backs, 
am  now  generally  used  for 


haa  been  proved 


iple  aud  S; 


Sycimore 

tha  beUy 

and  back  are  jointed  or  not ;  but  aa  tlia  grain  of 
the  belly  should  be  cloauat  in  tho  centre  and 
gradnilly  widen  ta  the  oddes,  it  is  d'Hl-ult  to 
obtain  a  whole  piece  that  fullils  these  couditionl. — 
C.  I'.  T. 

[4)0'.'!.]— Tlolin  Soundboard. — A  soundboard 
must  have  a  iipriug.  Tliiuk  over  ibis  for  ten 
minutes.  Wa  can  gi^t  aapriugfrom  hurd  wood, 
but  huvs  to  thiuit  iljwn  ao  mnch  that  i: 
t  :0  wide,  auduat  quick  unouith— viz.,  for 
board.  The  spring  must  Ui  as  powerful  aa  a 
thick  hard  wood  cau  give,  and  vet  bo  oh  elastic  and 
quii'ka.SDaofl  wood  oiu  give,  fiote  tliis  in  a  drum- 
head which  has  a  soft  medium  (vellum),  but  it 
ti:>bt£ni^d  to  elaiti^ty-  llieu  boCt  wood-  Is  tha 
)io-til  it  could  bo  atrained.  but  thia  cauu'jt  bsdane. 
What's  tho  remedy  i    Vurioua  tliickueiaea  accord- 


sat 


:x  the  di 


;r  of  111 


ired.    A 


ttiiB  problem  hasyottu  be  givi_.     

besides  tbi»,  the  actiou  and  reaction  haa  to  be 
asBured  by  (he  Burronndin^s  of  the  aiuudbaard, 
which  addi-udumsare  the  foundation  uf  tune.  So, 
(he  aouudboard  makes  the  Boui.d  of  tlie  string 
vilmtious  louder,  but  tbe  reaction  from  the 
wciifht  attached  to  the  edges  of  tho  soundbotfd 
makes  the  tone.  Tho  aaid  weight  represents 
tem.ii>n,  I  think  we  ought  to  say  weight  ia  lin- 
siou,   for   a   tightuued    atring,  when  loaded  or 

pitch  and  sounds  hif^isr. 

' -a  p^wer:  henoeooasa 

a  treble.    You  don't 

believe  it '    The  Guards'  drum  ia  heard  bcioes  the 
irk  long  before  the  fifea  or  othsr  wind  iuatm- 
of  the  Crystal  Palace  orgaoia 


tharoia  weight  ther*iap^wer:  I 


Mig  b 
The  _.__ 

loticcd  loug  before 


le  themi 


ir  inside  the  iuatnuncnt  1 


juilding,  whil* 
etekwer.    Ike 


Uiingto 

do  with  thia  reaonance,  but  it  is  weight  or  loMoa 
tL>Lt  di.es  it,   which  is  equvalsn^  or  nors  this 
i^quiealent,  to   energy.     Beoldei   th«  bMs  tM 
Gonlaiua  all  the  othora,  as  honnoaie*  toitfAuda- 
meulal,  allinone;  hot  ivdnoe  its  tegtk  to  nati 
a  treble,  and  you  takeaway  itiwmr of  fsMiuM. 
In  a  soundboard  we  ha*s  ■  •an,  ^'^"V^^*?^ 
with  an  upportunirtcf  adding  ••4?'*H^^ 
without  aiojiing  tha  vDmilDa.  aod  Kbtnuag 
the  tone.    l>iatadad>b  mt  Ikat  a  tioUi  (Mud* 
boiiTd  should  be  mid*  to  loani  D. ''  ^*M" 
atruck  or  tapped  briM  *tof,  owl  *•  »,«• 
half-tone  lower  OTk^ber.   Haw  ««  ••  ««  »• 
t-ineofabox?   ByiB5Bi^itn««l*^'W»f 
{a 'ceUo  will  do)  t«»i  twocW^  Iw*.  WW- « 
iu  unison  tooafhK  th*  iMw  ■><■  n^'^uh  :-'  t" 
box.  The  bM*—***"!**  •»*•"<»''»-'?'■"■-■ 
tu  tha  sttiflA  and  tkBtftorti  the  what*.    1...--J.'. 
think  it  II  e«iM*  is  t»"  «  "^  ■  "•'' n' :  ■ 
boorf  toDof  C:  a  01^  to  t^O.  **!■■■''■'■•.■' 
tho  lowmimmwUA  woftaw  er  f  .i/a^-  ■       ■■•< 
oUwrnotN.  IlatUwsr  ymimiki'..  >  ..-.       -^-^ 

(asabo^Utri  to«ennd.tb«  hi^br  ^^.'.  '.  '<;', 
tou^  OBltk*  lUeker  tk«  lower  it  wi.'  -  -j'l.j.  ,■■■> 
inrnHuidiag  lltiDis  and  toe  eene; '.Ui '  ■^''!^^& 
WMd,  wiswtrffii  role  >'■  '':•  •>»■"  ■^.''"t.'tfl^ 
■yttta  lOnDdboard  is  bo-^t  •'"'.[p,^^ 
_  nh,  I  should  make  a  "'""LpJ  "^ 
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off  in  thou  p«rta  that  augkt  to  vibrate  moit. — 

FlUDLEB. 

14507*.]-!..  and  K.  W.  Bng-lnea.-No.  1840, 
"Fegaiuj,"    ia    out   now   in    Bziiteiic«,    tha  now    lead.— 
"Pegaiua''  lisingSo.  48a,a  "PrecedBnC,"  ' 
lt>60.    The  old  000  had  (out>ide)  cyliadi 
20,  7ft.  "ungle  "  diiviug-flheela,  oataids  Deannga    ^ 
lorUadioK  and  trailing- whseta,  and  wat  built  Iit    , 
Mi.  Trevithick,  the  deiignec  o(  the   "Cornwall/'    ''. 
about  1E4S.     Her  numhei  oiigjnallr  wa*  not  liMO.    .„ 
I  do  not  know  what  it  wa^  howevar.— W.  B.  P.        "," 
Skbbit'BUiia.—    thi 

— o— J   bran   and    watar; 

■bna  in  it  toi  two  01  thiee  dayi,  then 

ai  alum  ind  ioi    -' "      "" 

b»ing  been  tskei 
thoioufihly  clean. 


1  apeed  and  light  woik. 


[4.'i(jS2.]— Variable  8tar«.— Algol,  in  tha  head 

:  Moduaa,  chauKea  couliuuully  fruin  the  fiiat  to 

fuurih  maKuitude ;  and  iha  time  talceo  up 

1  itA  greateat  diminntion  to  ita  leaat  ia  faimif, 

.  mean,  to  be  2d.  2(lh.  49m.  3a.     During  foui 

la  it  giaduall;  dimtniahes  in  iuatie,  which  it 

vera  during  tha  aocceeding  four  boura  :  and  in 

I4JGT7.]— How  to    Sreu    Skbblt'BUsa.—    the  ramaining    pact  at  the  period   it  iDTariably 

r.*-  tr^oatha*  mnYna  iwfen   anil   wHtjtr '   «nAk  ths   preect voB  iu  gfeatcat  loatTO,  VJid  aftcT  tho  oxpiia . 

II  lib.    tion  of  the  twni  ita  diminution  attain  commencea. 

akina,    According  to  observationa  of  Mr.  Figot,  the  degree 

irapad    of  brightneaa  of  thia  stsi  when  at  ita  miniinum  ia 

\a  a  coat  oi  uia  mutura  aproad    rariabie  in  different  perioda,  and  he  ia  of  the  aame 

.  ioaida,  thia  icmainiug   on  18    opinion  with  regard  to  its  brightneia  when  at  the 

houn,  after  which  tbey  an  to  ba  dried  with  the  full ;  but  whether  theae  difTerenc^a  ratuia  regu- 
fleece  outwarda,  and  if.  poiaibla  in  the  ann  ;  when  latly  or  not,  baa  not  been  aatiafactarily  doteimiued. 
good  BWitobiDg   and   binahing  the   — Acositb. 

"  [45C82.]— TarUble  Stara.— The  exact  time  in 

which  Algol  cbangea  froni  a 


lfl3 


)t  the  bath,  mui 


■mpietc.— DuaiY, 
[45G7S.]~Teatine'  for  Araenio  In  Capper. 

Oxidiaa  two  r-  -■- '  "- ■" ' 

with  fuming 


f  strong  anlphuiic  add,  and  ei 


cubic   creaae  together  di 


o  that  il 


4th  magni- 


,   add  wattr,  allow  the  liqnid 

and,  and  filter  into  a  fluk.    In  case  the  insoluble  will   be   able 

portion  oontoiu  sulphate  of  lead,  repeatedly  boil  Uakoce. 

in  a  dish  the  raaidoa  with  dilute  bydiocbloric  add,        r.-,-oni       t> * i  "tt t„    »v-n..». 

,    Tea,  as  it  has  been  dona  at  my  homo  for  twentj- 
fiTB  years.    Of  courae  aloaming  ' ' ■'  — 


rashtd  with  hot- 
water,  dried,  and  weighed.  Warm  tha  fitUate  U 
about  70',  and  paai  a  eurnint  of  suiphurelted  hy- 
■    .gen  ,■■■'-  ■     ■    " -I 

allowed  the  liquid  to  ataud,  pour  ths  sapematan't 

liquid  through  a  lilter,  and  wash  by  deoantation  m  ,^  _  „._  ,  .,_„., 

water  oonlaiuing  a  httle  aulphurotled  hydrogen ;  "fZthahottST 

waahhack.into  the  ii«k  the  smaU  portion  o;  the  '^^^^^ 


aoout  ,1,  anu  pass  a  ouritma  or  smpnu™.™  nj-    coking  aa  boiliug  ;  but  ioate^iag,  you  retain  all 
drogen  through    .t.      The  copper,  1-d,  bumutb.    the  goodneM  cnd^fl.vour  of  the  m«l      A  pieca  of 


X  of  GOlb.  about 


aulphide  adhering  to  the  lLll«r, 
precipitate  with  a  mode-  **'"  " 
of  potassium  sulphide ; 
liltlaowha'* 


to  the  tiller,  and  amUy  heat  the  •^''■'-™  "■  !'/»^",  V  "vrv^fl-T;!.  ,i;„■ 
moder.tely  ioncentrati  «Jation  0"  '*•*  "l"''.'^-,h^'^,w^"fth^. 
^1' ;.,'''Krl  '"L"^/'-^;  t   ^M<  i'%^^  a  ™^l  Xk  to  drJ 


r  ataudmg 
ioaide  of 


.  „ _o  drain  off  the 

from  conileaaed  stesm.  Fibh  ateamara  are 
preveui  any  copper  rrom  lemaimug  m  aainuon,  ^j-  j  j^y  ^^^^^^^^  y,^  haTing  a  jacket 
and  again  tdter  ;  Hlter  off  the  .ulphidea  o(  araemc    „uuio|,  ^un-Ji  them,  in  whiuh  holes  iSb  punched 

Bice*B  of  sndium  carbonate,  evaporate  the  whole  |  w'"  ^^       ' 

to  complete  dryuesi,  and  fuie  in  a  ailrar  diab.   The  i  "''"■ 

lulphida  of  c-.'pper  containing  ths  small  quantity  I  [45083.]— Variable  Stem, —Algol  (right  aacen- 
of  lead  and  biauiuth  ia  dried  and  transfiirrad  to  |  aiou,  3h.  Um, ;  declination,  +  40°  ■27').  Tbia  atoi 
a  porcelain  basin,  and  diaaulTed  in  nitric  acid.  ,  may  be  aeeu  every  night  in  the  northern  henu- 
Eiaporats  the  aolution  to  a  amall  bulk,  add  chloride  aphere.  It  ia  uauaUy  of  the  second  mag.,  bnt  in  a 
of  ammonium  to  dissolve  the  bitDrnth,  and  than  I  period  of  !^.  20h.  4Sm.  -55s.,  it  goes  through  a  moat 
dilato  BDlpbuiic  ncid.  I'i,ur  off  the  clear  liquid  romaikable  cycle  of  changea.  These  changea  com- 
throuEh  a  lilterwhriilhc  precipitate  bascoraplBtcly  i  nienceby  a  gradual  diminution  of  the  bnghtneaa 
aettlcJ,  and  iiuickly  wsah  two  ur  tbraa  timta  with  ,  of  the  star  from  the  second  down  to  the  foiirtt 
a  little  water  containing  a  dmp  or  two  uf  aulpboric  magnitude  in  a  period  of  three  oi  four  houn.  Al 
acid  ;  riuae  the  lead  autphate  ou  the  JUter  by  meone  Iho  fourth  magnitude  the  atar  remaiua  tor  twenty 
of  alcohol  and  wath  the  filler  paper  Iluouahout  minutaa,  and  then  begins  to  increase  in  brightneai 
with  alcohol.  Do  not  mix  tLe  alcoholic  waabtags  |  again  untU,  after  anothar  interval  of  ihtee  or  four 
with  themainqnantityof  thefiltrate.  Thebiimutfi  hours,  it  rtgaiua  the  accond  magnitude.  Algol 
is  beat  preoipilateclaj  carbonate.  Nearly  noutcaliae  I  CQUlinues  ai  the  secaDd  magnitude  for  about 
the  filtrata  containing  the  copper,  and  a<!d  eicosa  ,  2d.  13h.,  when  the  sam< 
of  ammonium  carbonate,  gontly  warm,  filter,  dis-    uiencea  anew.    Ths  foUi 


tiark  room,  bo  cut  to  siie,  and  kept  in  a.  bos  n 
book.  To  take  nn  impreasion,  all  that  ii 
necessary  is  to  tuke  a  small  piece,  a  little 
larger  than  the  leaf,  aay,  place  the  leaf  na 
It,  and  make  a  temporary  printing  trama  by  naisg 
two  sheata  of  glasi  uf  tbe  required  siea  ;  betwem 
tbem  place  the  aensitiwd  paper,  and  on  it  the  IttL 
>"ow,  having  the  aaeond  pitCB  of  glass  on  the  ' 
slip  a  rubber  band  over  each  end,  which  will  1 
iiU  firmly.  Now  expoaa  to  diffused  li^ht  and  i._ 
amine  from  time  to  time,  when  by  lookiuf  throuk 
the  plates  it  will  be  aeen  when  the  dataili  of  Xbt 
leaf  are  well  defined.  Bsthar  overdo  than  otherwiat. 
*Iow  remove  from  the  glaaa  platei,  and  quickly  alip 
into  a  box  or  bonk  until  the  evmlng.  Tim  In 
candle-liftht  immerse  the  prints  in  a  latuitlcl 
aolution  ot  hypoaulphite  of  aoda  in  water.  lUi 
\rill  remove  Uis  unreduced  ailver,  and  nukatka 
print  ptTmauent.  After  soaking  in  tho  byp» 
nolotion,  well  wash  in  plain  water  for  Bcnral 
hours.  Tbe  print  so  fixed  will  ba  of  a.  brick-rid 
colour  generady.  This  is  no  datriment  tor  aoae 
porpoaet;  but  It  youdeaire,  I  would  tell  you  how  la 
lone  thepiiut  ao  that  it  might  ba  the  aamacolosrtt 
an  ordinary  photograph.  I  have  aeen  aouie  baaoli- 
(ul  photographs  in  tbia   way  ot  leaves,  eipacialty 

[45086.]- Taking  Leaf- ImpreaaloDB-— Than 
lire  several  metboda  ot  preparing  tho  papor.  Tbi 
siinpleat  tor  yourpu'poae,  though  ana  ot  ths  oldnt 
mathoda,  ia  Mr-  Talbot's  drat  method,  which  I  hart 
iiyaeU  used  tor  the  aame  purpoae — viz.,  fat  takiBg 
the  delinaatious  ot  dried  plauita,  particulaarly  the 
fama,  sea-weeda,  and  tbe  Ii«bt  gruaa*.  Takt 
jtuperfins  writing-paper  and  dip  it  into  a  wnk 
uolution  of  common  ult,  and  wipe  it  dry.  by  whitA 
the  aalt  ia  unifarmly  dispersed  through  its  auitaea. 
Then  spread  a  solution  of  nitrate  of  silvac  on  au 
Furtace  only,  and  dry  it  at  tha  Ore.  The  loliUiga 
should  not  be  saturated,  but  six  or  ei|[ht  timas 
ililuled  with  water ;  when  dry,  tbe  plata  la  fit  for 
uae.  Mr.  Talbot  saya  "llua  paper,  it  properly 
made,  ia  very  useful  tor  all  ordinary  phntogauie 
purpoaea.  For  example,  nothing  can  be  mora  pel- 
tact  than  the  itaogea'it  givoaot  leaves  and  flowen, 
.(Specially  with  a  summar  aun,  the  light  Py^ 


lolve  the  precipiti 


mixed  with  copper,  i: 
iiid  agaii      ■  ■ 


,  which  c 


cipitatea  tbe  biamuth  as  pure  ci 
copper,  and  heat  gently  for  aon 
and  ignite  tbe  predpitate,  and 
triaxide,  taking  care  to  detach  the  "dried 
c.mpletely  as  ^oaaible  In.m  iho  papi 


luth   aulpbute 

if  nitric  acid, 

lie.  which  reprc- 

luiiato  trra  from 


M  of  heliocentric 


■[ies  of  changes  com- 
ng  aro  the  Qreenwich 
ot  Algol 


h. 


before 


iucineration.  Boil  the  srilutioncoi 

add  caostjo  soda,  and  cuntiuuii  boiliug  ui 

solution  is  frca  from  ammonia;  litter,  wasl 

ignite,  and  weigh.     Thi>  give)  the  uercen 

C' pper.     Should  it   be  uecnaary  to 

centage  of  ariinic.  the  fuiad  masa  c 

sulphides  of  orarnic  and  antimony  would  hLivetobe 

treated  aeparataly  for  that   purpoae;  but  I  have 

S'ven  the  estimation  [if  the  copper,  which  I  think 
e  eaaier  of  the  two  operati^na.- F.  I.  C. 

[4jli79.1-ChUlod  Car-Wheela.-Uae  ordinair 
iron,  and  allow  the  nualinga  Vi  remain  in  the  chill 
until  cold.- C^T  Juox. 

[4q07li-]- Chilled  Car-WhMl*-- If  ■■Q.illo' 
haa  ju>t  a  few  whecla  to  make,  ha  could  nee  Ifo.3' 
pig.  with  a  good  proportion  ot  haril  acrap.  That 
IS  what  I  have  used  lor  contractors'  tip  wsggana, 
and  they  atobd  well.  It  he  ia  going  is  tor  makiug 
car-wLatls  in  large  quantities,  perhaps  he  wiU 
take  a  leaf  out  uf  sotiie  Yunkee  foundiy.  where, 
I  am  told,  about  '20  sotla  of  pig  are  used  together : 
juat  after  castiug.  tike  oil  top  box,  and  bare  the 
arms  all  rouiiil  and  betweeu ;  tat  them  stop  in 
until  nearly  or  antiialy  cold.— Wobuno  Tom. 

[456S0.]-aoft   Mrt^.-If  Babbitt's  meUl 


-P.  I.  C. 


Febroary  1, 


, Fhotographa     Ooloiued     with 

Water-OoloarB,- Water-colours  are  extansivaly 

diy'  I  '''^'  *"''  *^titiB2  photos.     I  could  gii-a  jou  a  tats- 

'        •,(  \  ot  information  on  the  Biibjecl  liiil  time  and  apac; 


tbrough  the  leavea  delini 
■    ■         vea."   Torendei  .   . 

be  again  washed  with  aalt  and  wat 
iitterworda  wiih  the  same  solution  nt  niti.i,Lc  ui 
slivar,  drying  it  between  times.  Mr.  Qoldoil 
I  Bird'e  method  consists  in  using  200gr.  [nearly  )fitX 
I  of  aalt  to  a  pint  ot  water~-aoaking  the  paper  in  S 
.  —taking  olT  BupetH  DO  us  moisture  between  fold*  cd 
bibulous  paper,  nr  by  a  cloth  ;  while  still  damp  to 
'  be  wa^ed  on  one  aide  with  a  solutioa  ot  20gr.  ol 
foaed  nitrate  ot  aitver  (lunar  eauatic)  in  oji  uunM 
,  af  water,  and  hung  up  in  a  dark  room  to  dry. 
This,  Mr.  Dird  obaervea,  produces  a  rich  malbeny 
tint.  To  take  tbe  imagea,  place  upon  a  flat  ior- 
'  face  a  piece  ot  the  photographio  paper,  with  the 
'  prepared  aide  npwarda,  upon  this  the  object  to 
ba  dalinoated,  and  cover  it  with  a  piaea  ot  plata- 
glaa* :  expose  thia  to  diSuaed  daylight,  or  still 
better,  to  tha  direct  rays  ot  the  aun,  when  that  part 
'  ot  the  paper  not  covered  by  the  object  will  imau- 
'■  diately  twcome  tiuf^  with  a  violet  colour,  and  it 
'  [he  paper  ba  good,  m  a  tew  minutes  pass  to  a  daiii 
'  brown,  or  bronze-black  colour.  It  must  then  M 
'  removed,  as  no  good  will  be  gained  by  kaaping  it 
longer  exposed ;  on  the  coi^rary,  tha  dalicat* 
potts  yet  ancolouied  will  become  in  asma  de- 
gree affected.  The  photographic  paper  will  no* 
show  a  more  or  leaa  white  and  diatinet  rApreienGa- 
tion  of  the  object  chosen.  To  fix  ths  drawiDf, 
I  wash  the  photographic  drawing  with  a  aolation  « 
hypoaulphite    of     aoda,     no     mattar  '"     *'^" 

I  attcugth  ot  the  aolution,  and  befori 
preparation  tor  fixing  the  drawing. 


_     _     Colouring."    by  Newmao,    price   la,,  ii 
hich   water-tints    are  fully    dealt  with.      The: 
inther    mode,   by  using    dry  powder 


i:ovioa  will  gei 
pnwder-ooloui 


L-olly  obtain  far  better  results  with 


to    tk* 
using  thi* 

.._ „  „.       ahonld  W 

loaked  foraminateor  two  iu  hot  water,  whilk 
ot  itself  removes  a  large  portion  of  the  silnf 
chloride  that  is  to  bo  got  rid  of.— F.  I.  C, 

[  I. iGSG.]— Taking  Laaf-ImprMBians.— Tat* 
two  pieces  uf  glais  iiud  tour  Amerioaii  spring  Vff' 
get  a  piece  ot  prepared  paper  and  soma  blotliiif- 
paper,    clean    tha  gloss,    '   ~   '""    •■--■-  -    -* 


paper  0 


[15aSl.]  — Fbotorraphs    Coloured.- 


a  the 


>  gill. 


b   a  Mjit  tag.     Ust' 
ig,  pour  plain  collo- 


_  waahed  on,  and  finiaheJ 
and  hauda  with  a  flne-pcintKl 
to  give  further  particulora. — 


a  a  mixtnts  ol  about  10  tin,  I  copper, 

t  cappvr  Bnt,  than  add  lin,  then  ,  .„  _, 
I  Aaiv  iaiown  laad  by  Itself  make  [  dark 


1  antimmy  ;  melt  c«p«r  Bnt,  than  m 


ones.  The  firsts 
by  stippling  Iheti 
sable.  Shdlbeg: 
E.  A.  B. 

[4.i68ti  ]  —  Taking  Leaf-  Impraaalona.  —  I 
should  not  advise  you  to  prepare  your  own  paper. 
It  will  not  reconipenae  you  tor  the  time  au.i 
trouble.    Yon  ahoiild  buy  stUBitigad  albui 


a]  dealer  wiU  supply 


n  Iha  a 


TOUT  ,    ._  , 

if  glau  on  the  top  ot  tha  leaf: 

Eress  them  together,  and  put  a  peg  at  each  oomar. 
et  it  remain  in  the  light  till  the  papar  that  Cin 
be  seen  round  the  leaf  has  turued  very  black,  than 
remove  it.  The  act  at  placing  and  remoTinfth* 
prepared  paper  muat  ba  done  in  a  dull  hght, 
or  by  candle-light-  Yuur  babt  plan  ii  tn  gat  your 
paiier  reoHy  prepared.  Till  jvu  aia  ready  ta 
finish  the  prints  you  should  keep  tham  in  a  dad 
place.  Xow  take  a  tube  of  chlunds  of  gold,  l^.t 
diasolve  it  in  IS  drachma  uf  water ;  aosr  taki  a 
plate,  see  that  it  ia  clean,  pouroce  draehm  of  gold 
into  a  jug,  bicarbonate  of  soda  4gr.,  water  (pan) 
8oi. ;  wash  yuur  prints  in  two  or  thna  ohaofaa  Of 
water  till  they  do  not  colour  the  water,  then  |4»a 
your  prints,  lace  downward,  in  tha  gold.  LM 
them  stay  till  they  areadeepchooolatolDokm^thw 
remove  tKan  and  place  them  in  w«tw  ante ;  wiA 
them.  Hake  a  solutioa  of  hyposalftmal  soda 
3oz.,  water  8oz. ;  place  the  prmn  la  thi*  lor  IS 
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wuih  them  veil  ia  fioih   vntei 
iry  hoar  for  12  hours.     Dry,  »oi 
k  rtiroh.— E.  A.B. 
itlDit  OoromSTclal   Nitratea.- 


The  onlar  tuba  baj  a  ahott  riot  out  in  it,  bo  th«t  a 
brui  bracket.  A.  ]u«t  slides  in  it  nicely.  This 
bracket  is  icrowed  to  the  inner  tube.  To  the  outer 
tuba  is  alan  acrewed  a  loniewhat  umilar  hcacket, 
B,  whil«t  through  the  bo»«  on  it  passes  a  very  fina 
screw,  forming  part  of  the  milled  head.    At  the 


percentage  oi 
s  by  which  thi 
Is  depends  oil  1 
Mr,  T.ibB,  thai 


One 


»Tary  by  Dt. 

Slutu  ooTeted 
ig  foimatian 
and  the  liberation  □(  hydrogen. 
1  is  the  simpler,  paihapa,  and  ai 
y  to  detormiuD  the  percentage  at 
.phuric  acid,  except  lor  ^eater 
iBcriptiou  of  the  ^rsparation  of 
nitriLte  and  potaequm  chromata 
unnecessary,     '  -i.-i>    »!...« j«-« 


I    of  I 


cry  {^r^iitle  heat,  a  few  grai 
len  the  mosg  is  sufficiently  liquid- 
t  he  talien  to  moderate  the  beat 
le  salphates.  and  partiouh  , 
'  bo  partially  volatilised,  which 
the  result — pour  the 
n  basin ;  powder  it  i .  . 
■der  into  a  tube.  Into  a  platinum 
wo  or  three  grams  o(  quatti,  in 
this  to  redness,  and,  niien  cool, 
1^.  Add  about  halt  a  gram  of  the 
no  weigh.  Intimately  mix,  with  a 
the  nitra.le  and  silica,  not  allowinj 
a  adhero  to  the  gU  " 
icible  till  it  attaiun 


;  theotra: 


;oth( 


y  heat  the  r 

ivemiuu„. 

1  when  coM,  weigh.  The 
UDBS  the  amount  of  nitrii 
iromata  and  boras  may  hi 
lercd  silica.— F.  I.  C. 
^eatliiK  OommeTclftl  Nitrate  of 
.DJDg  this  substance  aa  a  aour  ~  ' 
the  litriol  manufacturer,  the 
line  is,  of  course,  the  peraentage  of 
laent  in  the  sample.  Perhaps  the 
I  of  doing  this  is  the  following;  and 
-  precautions  it  gives  results  sufli. 
ie  for  tecbnionJ  purposes,  it  may  suit 
«tter  than  some  of  the  more  com. 
■us.  In  the  first  place,  detarmint 
e  of  rDQislure  by  gently  heating  ( 
ity  (four  or  five  grama)  at  the  sampli 
inum  crucible,  until  tlie  salt  begmi 


loible, 
I   weigh.     The  loss  ii 


eight  gives 


ipring  at  its  upper   enJ  bears  acainst  another 
ring  soldered  to  the  hody-tube.     The    spring  is, 


'H  the  milled  head. 


It  differ 


iilly  a 


tn  crucible  abi 

at  to  rBdness,  Dool,  and  weigh.  Add 
of  the  dried  and  powderwl  sample 
gh,  to  ascertain  the  exact  amount 
ipeiiment.     Hix  the  cnateots  of  the 


;rucible.  cool  in  the  desiccnt-ir, 
a  weight  indicates  the  quantity 
Iried  sample,  and  knowing  the 
re.  it  is  ean^  to  calculate  the 
loid  ptasBDt  iQ  the  original  un- 
conductiog  the  above  ptooesB 
ot  to  heit  the  crucible  beyond 


to  hack. 

■/i-ifir  or  Emimcirxx'i-  Some  of  fhi 
.89  have.  I  know,  keen  illustrated 
in  those  papers;  but  I  cannot  from 
the  7tt.  express  engine  has  been.  1 
refer  hack  at  the  flrat  opportunity. 

[odal  Engine*. — A  drawing  to 
O  W.  HsprBBS  passenger  engines  is 
186  of  iw/iiif/r.  Vol.  XLII. ;  see- 
given  on  psges  202  a 


[49603.] — LeclaDche  Battery.— Some  months 
back,  our  friend,  Mr.  Lancaster  seat  a  sketch  c'  - 
similar  battery  to  ihe  one  yoo  now  ask  an  opin 
:  bot  his  was  in  the  shape  of  an  inverted  cc 
.  ith  the  lino  cost  te  correspond.  I  presume 
selected  tbat  shape  so  as  to  eipoea  the  larj 
'  of  surface  poss  hie  :  but  be  did  -  - '  ' 


'ioUn  Fega.—The  pegs  mutt  be 
glass-paper  till  ihey  fit  well  in  botli 
ob  thera  with  chalk,  and  work  thi 
0  the  holoa.-C.  P.  T. 


Hon  Kotlon  for  Uloro.  Stand.— 

.  be    able  to  properly 
etch,  thi     '        '  ■ 


you  think  of  makic 

—  a  thin  sheet  ot 

thick  wijuld  da 


,    you   s 


rest.     It 


tnte,  ud  if  the  apprei 

'—' 'xt  and  not  also  to  his  (the  dead  maiter's) 

,  &o.,  the  apprentice  is  free.- Woksiso 

Tom, 

[ 4.^705. ]— Master  and  Apprentice.— A  grest 
lal  deptmdi  on  what  ia  said  in  the  indanture,  for 
apprenticeehipa  are  now  vastly  different  to  what 
tbey  were  in  the  old  time.  Technically,  the 
Loudon  ouitom  is  f.ir  an  apprentice  lo  ramaiu 
bound  to  the  widow  so  long  as  she  carriea  on  the 
r  the  executor  may  find  him  another 
tact,  the  apprentice  may  demand  that: 
for  obviontlv.  if  a  premium  bad  been  paid,  and 
the  master  died  soon  afterwards,  the  apprentice 
woald  be  at  a  loss.  So  far  ae  the  law  atanos,  bew- 
Bver,  the  death  ot  the  master  terminates  the  inden- 
ture, wbicb  is  in  the  uatureof  a  personal  agreement ; 
but  I  believe  that  if  a  premium  has  been  paid,  the 
xecutor  must  either  Bad  a  new  master,  or  refund 
proportiouate  part  ot  the  premium.  The  matter 
I  one  tor  arrangement,  or  fur  settlement  by  the 
lutom  ot  the  town  :  but  if  the  apprentice  to  de- 
ires,  he  ts  clearly  free,  aa  the  master  being  daad 
an  obviously  no  longer  tutBl  his  part  of  the  con- 
tract. Only  then,  no  ptiition  of  the  premium  can 
be  claimed.-  Svs,  Djft. 

{15703.] -Kaater  and  Apprentice — As  a 
general  role,  npou  the  death  ot  either  the  muter 
or  the  apprentioe,  the  indentures  are  diasolved.  In 
thecasepot  by  "B.  S.,  Ipswich,"  unless  the  in- 
dentures oipecially  provide  othurwiae,  they  are  at 
on  end  Qpoo  the  death  of  the  master,  and  the  ap- 

time  with  the  widow,  althoogh  aa  executrix  she 
carries  on  the  same  business.  A  contract  of  ap- 
prenticeship is,  ol  course,  s  personal  matter;  and 
DO,  upon  the  death  of  either  party,  it  determines. 
It  the  apprentioe  wishes  to  sjrve  under  the  new 

Kiprielor.  he  must  enter  into  fresh  indentures. — 
ED.  WBTnBBFiia,ii,  2,  Greaham  Buildings, 
Onildhall,  London,  Solicitor. 

[WTOG.]— Piano- Strlnga.— See  reply  toapre- 
cisely  similar  query  on  p.  141  (N>J.  tf61)  of  tbii 
volume.— W.  H.  Davisa. 

[45T0S.]— BamovlDK  Bnmt  Ola^^from  Oaat- 
iDgB,- It  '•  Founder  "  will  state  the  kind  ot  cast- 
ings he  wisheato  mske,  I  will  endeavour  to  aaiist 
him.     Prevention  ia  butter  than  care. — Cast  IBOM. 


pattern,  I  should 
ting-pappr,  much  less  than 
purpose  being  only  to  pre. 
'om  ihi  zinc  and  solution 
and  maoganeso.  By  the 
way,  ^0  not  bother  with  fnko— it  ia  false  economy, 
tor  I  was  in  conversation  with  the  manager  ot  a 
rks  the  other  day,  and  be  says  he  has  quanti- 
ties tbat  ha  caimot  give  away.  "  B.  F."  Bays  ho 
thinks  this  form  of  cell  easily  made,  and  I  tail  to 
ly  advantage  ovor  the  oraioary  upright  form. 
Alao,  bo  has  a  very  great  difficulty  to  contend  with 
before  he  can  make  one,  that  ia  the  conneotion  to 
cirbon  [rio'  a  plate  of  coke),  in  the  bottom.     I 


.  not  kno 


after: 


ny  yeara-  prai 


corrode  through  or  become  loose,  and  be  veiy  difH 
cult  to  repair,  —  As   AaaociATS  of  the  Socist 

OF   TbLEOBAFH   EHOIIIEeitS. 

[4.5700.]— Tools  for  Bendlnr  Iron.— You  d 
not  say  the  form  yon  wish  the  iron  to  take,  bi 
merely  mention  hoob  and  fiat  iron ,  If  yon  will 
ssy,  T  will  endeavoor  to  send  a  aketch  for  tho~ 

[16704.]-  CaBe-hard«ntnff.  —  A  cheap  and 
clean  way  ia  to  pet  a  pennyworth  of  prossiate  o  I 
potash,  beat  the  bearing!  to  bright  red,  well  rnb 
with  ,tha  potash,  let  cool  to  dull  rod,  then  dip  in 
water,  put  in  endways  and  quickly.  Use  a  char- 
ooal  ttre,  or  heat  in  a  sheet-iron  cylinder  Over  a 
foige— not  in  the  open  fire.— 'WoBKtMQ  Tom. 

[40704.]  —  Oaaa-hardenlnir  Bloyola  Bear- 
IDBB. -There  are  several  ways  of  hardening  bioycle 
bearinga.  Tho  best  and  moat  effective  is  tt 
them  in  an  iron  pot,  covering  them  with  fine  I 
dost,  and  subjecting  them  to  a  gentle  red  beat  for, 
say  from  one  to  three  hours.  This  will  carbonise 
the  iron  according  to  the  time  allowed  in  the  fire. 
When  taken  ont  they  shonU  be  turned  into  cold 
water.      Another  way   is  to   pound   prniaiate   of 

rlasaium,  and  when  you  have  heated  tliB  beating" 
the  Bro,  Oovor  thB_parta  intanda^  to  fee  hardened 
tube  slides  truly  another  short  tube,  with  the  powder.  This  will  UottBlj;  "*"  ''"*' 
'ewstheoastingwhichearriss  theo.g.  I  yon  have  spread  it  well  over  and  *^^gf(ed  It  to  tun 


[4.'i7O9.]-0ildinK  Solution.— Daaigna  or  or- 
naments of  any  kind  cud  he  produced  on  glass  ol 
ivory,  by  painting,  with  a  very  One  camel-hair 

B^ncil,  nitro-mnr^te  of  gold  ovnr  the  designs. 
old  the  glass  or  ivory  thus  painted  over  a  bottle, 
in  which  riydrogen  is  being  gonemted  ;  in  a  short 
time,  the  design  will  shine  with  considerable  bril- 
liancy, and  will  not  tamiah  upon  expoanre  to  the  air- 
Tbe  thickneea  of  the  coating  of  gold  id  not  mora  than 
the  10  millionth  port  of  bjl  inch.  Another 
method,  in  which  the  use  of  hydrogen  is  dispensed 
— '*-,  is  to  mix  gold  powdor  with  borax  and  water; 

paint  the  Unea  and  oraamenls  with  it-    When 

quite  dry.  the  glsia  is  to   be  put  into  a  atove, 

'    ated    to    a    high    temperature.     The    borax    ia 

rified  and  oements  the  gold  with  great  fitmnesa 

the  glass.    To  make  Kold  powder,  put  into  an 

earthenware  mortar  some  gold  leaf,  with  a  little 

honey  or  thick  gum-water,  and  grind  the  mixture 

till    the    gold    la    reduced    to    extremely   mmute 

ticlea ;  when  this  is  done,  a  little  warm  water 

_.l  wash  ont  the  honey  or  gum,  I'oving  the  goU 

behind  in  a  pulverulent  state.— F,  I,  C. 

[4i7I5.]— Valvea  — How  do  you  know  that  it 
_  not  the  piston  that  is  leaking,  and  what  tests 
have  you  applied  i  By  •'  valves,"  1  presume  yon 
refer  to  the  sUde-valves,  and  not  the  pump-valves. 
It  tbe  slides  are  leaking,  it  not  muoh,  it  might  ba 
rectified  by  Sling  and  reaotaping.  It  grooved  at 
'I,  it  will  need  to  he  replaned.  If  the  leakage 
trifling,  then  scraping  would  perhaps  put  it  to 
rights.  But  if  youare  not  well  up  in  soaping  ■ 
lurface,  do  not  attempt  it,  but  employ  a  com- 
petent mechanic.  If  the  pump-valves  only,  it 
would  not  be  so  difBoult  a  iob,  eepeoially  if  the 
— '~s  arenotot  tha  ■'baU"class.  Bat  take  m J 
e  and   do  not  attempt  to  meddle  with  the 


r4.i7ia.]-oid 

Thonderer"  was  an  engino  bu 

matructed  by   Uessra.    Ilawthi 

being  that  of   M< 


that  elaas  of  work, 
do  mischief  that  would  cost  you 
(team  wasted.— ScsUOBT. 
Eofftnea.  - 


built  ly  Brunei,  tfii 
in  1837,  the 
paleat  balng  that  ol  Mr.  x.  r..  tiaiTisoB.  who 
later  on  bocamo  cliief  engineer  to  the  Norih 
Eaatnm  Railway.  Tho  boiler  was  on  a  aeparata 
iii-wheeled  frame,  the  engine  proper  runumg  in 
frout  wiik  four-poupl.'d  fift.  wheels.  The  cylindefi 
ivprs  16ft,  bj20't.,and  theshaft  spur-gearid3iol 
>n  tbe  driving  axle^  tbua  making  the  driving- 
<heela  revolve  as  rapidly  aa  it  tbey  had  bean  IBfl. 
in  diameter.    Boiler,  44m.  diam. ;  135  tube*,  1|la> 


r-f    MVTH^^rc   tSZ  WCBID  (W 


;  wi^v(w 


No.  877. 


Jax.  13, 1882. 


-•   .    ..-  »*  i:  T.r*  %.m. .  thpn 

.-    r-  ;ar«»  i*  half- 

' .  ita'...  Vii*  -wish 

-■-•    ▼--'-  '-i-i  h  1.1  been 

-  •    "  "■  t:.  :  -  ?  -.-^i^* .     liar ly 
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.     /\       .     ,»•  •  ••'».•:  rvwHTOiUy  in  the 

^  .  ,.  /v  •• '  t'r.u'  which  I  couKl 

"^  r     :,-•.,*  w  •**«. "t  wouKl  do  80  with 

*    *    ;,■  -      -u:  *h  "uU  vou  not  be  able 

;.^"     •     •    l.i/s  num»»ers  you  may 

.     .  ^,,  .  .►.-.^he*  .1  ilriwinR  1  will  do 

.   .  .vs     •  l-'iv  v.r    t.^  comply  with  the 

...  ^  .;^  /?  tbi*  'v-.irii»».    I  reprct  I  have 

,.,.,    .ji:WKUW.     In  ono  catalogue  I 


have,  it  is  priced  at  17s.  Gd.  for  a  fdnffle  liatst; 
bat  it  could  be  made  at  half  the  price.    It  ii  eiflid 
an  ''  Aphen^esoopn.*'    In  the  first  place  it  rsfiini 
the  limelight,  as  tho  illamination  of  the  ojmPBt 
object  by  a  less  luminous  source  of  lisht  pin 
worthless  results.    The  lantern  if  placed  wiliia 
back  to  (or  towards)  the  scene.    Theamaate 
itself,  when  used  for  a  single  lantern,  hai  in 
sides.    Two  adjacent  sides    are  perforated  lA 
circular  apertures,  fitted  with  cylindrical  UAm4 
Tarnished  tin,  of  the  size  of  the  tube  which  klii 
the  objective  of  the  lantern,  bo  that  when  the  i|. 
jective  is  taken  from  the  lantern  it  may  bsninif 
over  one  of  the  tubes :  the  other  ^hoold  be  iS^  i 
enough  to  admit  tho  tube  of  the  Iicteni  hm 
slipped  into  it.    The  two  perforated  sides  iktf  | 
make  equal  angles  with  the  fifth  bide,  vbf«tb 
opaque  object  is  placed,  illumiziated  bytbilii. 
tern-lamp. — F.  I.  C. 

[4.)729.]— Chilled  Cast  Iron.— If  "BobJh' 
Will  state  the  kind  of  castings  ho  wishes  t7eh^{ 

will  gladly  assist  him  if  poHsible.    f *-' 

4oG7U,  if  it  suits  your  case. — Cast  Ib( 

[4'>729.1— ChUled  Oast  Iron.-I  can  Ka*| 
understand  what  "  Don  Joan  *'  waiit^  tohwjj 
if  he  is  a  moulder  he  knows  that  iron  is  eOsitj 
hardened  hy  coming,  while  in  its  melted  samj 
contact  with  cc>ld  cast  iron,  and  that  the  ironiisifj 
chilled   on   its  surface.     For  ^nm'i  castiBgi,!] 
heavitr  the  chill  used  in  propor*.i-*nto  tbevei^f  | 
the  casting  the  better,  for  if  it  in  light,  thed«p!ktf  1 
the  chill  will  be  sha'low.     The  f>urface  of  tbe^^l 
should  have  a  thin  wai>h  of  the  be.<it  bUdliLJ 
mixed  np  with  fine  thin  clay- waf>h,  or,  if  smiD, n| 
with  oil.    Portions  of  the  casting  that  c/nsm 
want  chilling  must  have  a  sand-mould :  fitati 
re>{uires  chilling  must  have  iron  moulds,  and! 
always  tho  moulds  are  made  part  sand  sod  ii 
'*  Dun  Juan  *'  will  be  a  little  more  speciii:,li 
try  and  give  him  the  desired  inf  ormahoo.— Wr 
C((i  Tox. 

[45734.] — Concertina  Toninff.— It  is 
sible  to  say  without  seeing  it.    The  tongMi 
be  BO  fitted  as  to  pass    ft-eely  throogli  tkii 
aperture,  but  not  too  small.    The  tnigof  i' 
also  bo  firmly  riveted.      The  tongue  beii|i 
thick  or  too  thin  (more  particularly  the  latts)i 
cause  the  note  to  be  less  full  in  tone  thsn  tksi 
You  may  soon  find  out  this  fault  by  a  csiefii 
amination  of  its  next-door  neighbour, 
or  below.    See  first  that  it  is  firmly  rivslsi 
steel  note  should  be  filed  gently  and  slos^i 
quick  anil  rough  filing  will  rob  it  of  its ' 
spring.    Let  mo  know  further  how  yon 
I  after  this.— G.  Fbyeb,  Swansea. 

!  :  15705.]— Water  In  Gas-Pipes.— I  ban ! 
and  still  have,  a  similar  case  to  that  Tou  ids 
It  is  a  most  difficult  matter  to  locate  the  spcti 

.  The  water  lodges,  except  the  pipes  are 
The  plan  I  adopted  was  to  survey  thecovnel 
and  to  run  a  fine  bradawl  into  the  likely  di?iil 
p'pe.    If  it  is  right  the  wat-cr  runs  out.  la'' 
'^'a;  the  best  way  is  to  insert  a  stopcock,  ibI 
rh'?  water  may  bo  drawn  oflp  at  intervals.  01 
Y.y\(*  does  not  produce  any  water,  it  is  Terr a^ 
plu<r?ed.     I  tried,  some  years  since,  to  cad1 
tc*<}al  point  of  collection  of  water  by  soimi;  1 
-'w'^n.f  to  tho  conductive  po^er  of  the  p|i^l 
f  .trnJ  it  a  delusive  way.     The  best  ihisj  hf 
b«?re  tho  pipes  at  any  likely  dip.— Sryu-iirr. 

;  IJ;:;').]— Water  in  Gas-Pipe.— Oh, yes.Ii 
::i'lojginjf3  onco,   and  was  tr-^ubled  m 
•.h-^  *arae  way.    Flicker,  fiicktr,  th.»  gas  w*-*i> 
fOTietimes  it  would  go  out  altrtjfther.    '.'ai 
pl  lint  bein^  made,  the  dear  ol-.i  landli<if. 
without  number,  would  say,  **  Ol:,  yes.itiii 
ful :  I  have  had  the  gas-man,  and  bcdoescct] 
what  to  do — ^it  is  aTwa}*s  the  same."   Ifsbsl 
the  truth,  it  would  have  been,  she  rejoice-i  M^ 
that  not  so  much  gns  was  burning.    Reffledr\, 
a  piece  of  indiarubber  tube  (thin\  having  tuBj 
tho  bunirr,  I  tied  one  end  tii»htiy  ca  tb*li  "^ 
then  I  {;ot  tho  servant  las-i  to  lirizi?  me  the  I 
nc//Io  of  which  I  inserted  in  the  other  end  ^i 
rubber  tube,  aud  after  giving  t  wo  or  three  < 
oiis  pu (¥.•),  nut  went  the  lit;ht'<  all  the  bonis  • 
aud  uliio  tho  water  in  my  g.u-pipe,cui^^ 
d-iublo  annoyance  of  my'laudLuiy,  as  shebHlj 
party  bf  low,  an«l  I  was  burning  mors  gas.  l^^j 
—  WoiiKixa  Tom. 

[457:30.1— Trusteeship.— Where  thaiiiai^] 
there  is  always  a  trustee.    The  surrivoag  tr^i 
acts  in  tho  place  of  himself  aud  his  foB*^ 
trustee,  aud  can  execute  the  tru$:  so  f ir  ai  t£*i^ 
is  concerned,  quite  as  well  as  h-y  could  vte* 
CO- trustee  wa3  alive.    Oa  his  dt;}:hth  hiseuc^ 
or  heir  and  executor,  or  heir  and  admi&itfntti' 
thu  case  may  be,  wiil  t:*ke  his  place  nttusij 
trustee  be  appointed  if  neede<L'  If  *'C.O.'*^, 
ail vi^rtis*)  his  address,  or  comuionioatadafcltotf 
at  i;>a,  Fenchurch-atrcet,  I  khall  beiacsthsfir*1 
give  him  any  further  inf onaati:?:!  in  aj  psf i^*" 

J(  us  ALKX.  OLI..VRD. 

[I57o0.]— Trusteesliip. — In  the  csm  ^|9 
"  C,  <  >.,**  the  proper  eooxsa  is  to  appoiat  ai^ 
trustee ;  and  no  other  war  ean  be  to  safe  cr  ss^ 
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'^ 


miaLIBH  HBOHAinO  AHD  WOULD  OF  BOIXHal':  Ho.  877. 


[noa  racsat  itatntea  thii  ii  not  at  kU  a 
Kr.  Bot  sren  u  mattsn  itud  than  ia 
tar  upon  tha  ile&th  of  the  trnitae,  the 
1  dsMnnd  u  tnut  proparCy  to  hii  legal 
in,  Thaie  ii  no  way  of  •bowing  that 
it  itook  ata&di  to  a  Irtttt  aocmmt,  at  the 
tagland  will  not  notica  an  aqnitable 
itnutee  aught  make  a  dHlaratioo  by 
e  bald  the  (took  upou  tnut,  but  an  afS- 
I  ba  Diakeu.  To  appoint  a  new  tnutae 
)Iu;  and  there  ■honid  always  ba  two 
laaat,  lo  that,  on  tha  death  of  one,  the 
akaatauTiTor.— Pbsd.  Waiaxsnstj}, 
BiUldingi,  OaildbaU,  London,  Solid- 

-Tmataaaliip. — The  proper  cotine  is 
a  new  trnntaa.    The  lurriving  tmitee 

>  oontrol  over  all  the  fundi,  and  caaaa 
laaas  rare  where  a  eola  tnutse  ha>  ap- 
tmat  maney*,  and  the  defalcation  haa 
icorered  tor  yean,  h*  haying  paid  the 
at  of  bid  own  packet.  The  deed  of  ap- 
lead  not  coat  mneh,  aa  it  could  be  en- 
le  lettlement,  and  the  eipansa  could  be 
ng  a  portion  of  tha  itoek.  II  a  new 
lot  kppointad,  a  mamorandmn  oi  tlia 
ihe  inTaatmenta  night  bo  endonad  on 
mt  and  ngnad  by  t£s  tmitee  (  but  thii 

>  taeurl^  againit  hia  dealing  with  the 


AST)    SCIEHTZFIC    NOTES. 


rBioyolaa,— With  the  New  Year,  aaye 
manafaoturan  will  ba  r»>iaining  Iheir 
'ol  the  anauing  MUan,  and  ridan  in 
I  ba  on  the  look-oot  for  the  good  thingi 
Cany  intending  pnnihaaan  will  donbt- 
)  oe  wondering  "  whU  tbay'is  going  to 
id  thaia  aia  many  ^pa^ant  onee,  wo 
fully  anticipate  a  general  redaotiou  in 
iUi.  In  thu,  howerer,  they  are  mi*- 
loagli  we  (rften  aae  writan  in  the 
and  oyding  papan  very  sagely  urging 
u  that  machmca  of  the  vary  Beet  quality 
made  and  aoldfor  .tIJ,  and  then  yield 
d  profit  to  the  manufacturer.  Tbit 
mnda  vary  wdl  to  thoae  who  hate  never 
Lg  lo  do  with  "the  trade"  or  with  any 
ingeoneani,  and  it  certainly  plantibie 
he  caaiial  obaerrer,  who  begin*  to  ealcn- 
t  of  material  attar  having  aacertainad 
ir  pouud  of  ateel  and  rubt»r,  and  hav- 


ttia  t 


hia  r. 


satdatac 


a  upon  the  coat  of  labour  and  the 
to  produce  a  tnachine,  and  having 
k  figure  on  thia  point,  teti  the  two  to- 


<  well  0 


"  the 


8  nianufaotui .  . 

ine  thui  reokoued  out  it  neceataiily 
7W— nr  £6  to  £8— and  the  acieutiBc 
;ouco  thinks  he  kuowa  everything,  and 
r  ilea  about  tha  enormoui  profit  mann- 
luat  mahe  on  good  machines,  bringing 
hening  argummt  very  often  the  pro- 
em, "  If  a  machine  can  be  made  and 
ill  they  are  in  Wolverhampton,  how 
ahould  a  good  machine  coat  of  double 

liM  Food. — Whan  cream  ii  added  to 
and  the  nizture  ie  curdled,  it  fomit 
leeae  at  double  Qloueeiter  and  Stilton, 
milk  slone  la  uted,  the  cheeie  ia  len 
called  Cheddar.  Wa  then  get  inferior 
a  aingle  (ilouceiter,  Cheihira,  and 
At  firat  every  variety  of  cheeta  it  toft, 
tastelaHS  bat  by  keeping  it  undargoet 
d  ia  eaid  lo  be  ripe.  The  change  it 
ipon  the  growth  oi  fungi  and  tha  for- 
stty  acida.    I'lactically,  it  amonntato 

Sulate  the  nutntioua   part  of   laiUc, 
a  this  fiuid  aa  the  higheit  type  ol 
it  it,  at  animala  will  auitain  life  for  an 


mar  aaid  aoiue  montht  ago  that  a  pint 
s  equivalent  in  nutritive  power  to  an 
ittau  chop  :  and  at  a  pint  of  milk  will 

oz.  of  chccae,  we  have  a  highly  con- 
nd  cheap  food.  Celaint  wrote  1.600 
I  f  avooi  of  a  peonliar  couipound  which 
oade,  and  whioh  connntsd  of  a  mixture 
td,  honey,  and  oheeae,|and  which  he 
[food;  and  in  some  intaraatjag  letters 
ired  in  the  Tiiiten  a  ehort  time  ago,  we 

an  old  Wykehamiat  that  the  boya  70 
ad  for  their  breakfast  bread  and  ahaeae 
id  again  at  nine  o'clock  they  were  fed 

manner.  The  Italiant  live  to  a  great 
leeae  and  Indian  com.   In  fast,  around 

Como,  theia  two  fooda,  with  a  little 
,rlic,  form  the  ataple  food  of  the  people, 
ha  comoLon  people  eat  snormouily  of 
ih  yoD  can  buy  in  tka  form  of  a  goi^ 
tad  milk  being  f a^u4  late  tha  akin. 
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QUEBIES. 


[War.j  -  Wotilan      Kanaflwtara. 

r«Tfl8.1-TliBrmometar.  — Will  any 
infonn  ma  how  to  reniw   the  marks  ot 


kind  nmder 


Iisrwl-Oattle  Barlitnff  Tree*.— It  there  an; 
ompoeition  lor  robbinf  treat  with  to  prevent  ImrHa,  or 
ithEruiinali,  fmm  fatrklofr  them!    Anj  dtectutl  pre. 


kind^Kiy  what  ihr  effest  of  this  n,  aa  I  have  not  k) 
[l.'nil.] -Civil  Service  Strlotnras.— WUI  mi 


Im  I  light  I    Ttk 


ikinit  Ma  of 
1'IiIh  vwmx  lo  be  the  water  thunpin^  In  tbr  pipa 

l.iHsinir  tbrjvifh  thepipur.    Howcaathls  be  BtomMd  T — 
AHiTti'i  Otmii  Gti.o.a. 
[U7I4.1  —  Cnitoua   Uatbod  of   Suotlon.  .-A. 

Bin.  Indiu^bber  piping  oror  tt«m  of  vetael  ffoli^  fall 
ipwd.  dropping  the  oUht  ™d  into  bilgen.  tod.  bj  these 
ni»n>  ndiml  ths  wttcr  arinin  from  tleak.  Ue  uent* 
it  (armed ;   I  rrfud  the  idu  h  tlmud. 

LiterpuoL 

[Ifi7is.)-Artlfl«lal  Limba,— I  thonld  like  very 
...uch,  and  I  have  no  juubt  that  ■cveial  olhan  would  bi 
highly,  and,  1  ua  ture,  Intinictlvtl]*  intanetad,  If  toy  of 
-'^ur  nnnnpTlihpd  eoTtatpoadonta  would  Blvc  a  paper,  or 
Lpcn,  on  the  tb'ivF  nbjeet  for  applioaticm  for  *^  Sjmat " 
inaQons.  Thlabianch  of  art,  1  ubkiitqulntaadeallB 
It  loDdlr  fOTfTRit  dewlopnint  in  manrnspHts.nipKh- 
_  ir  io  tbe  DBtnnl  imitutiuu  ul  the  "  Tnido  Achilla,''  and 
j'liDtAi&o,  I,i4trmJaircad«T.andItmtiin!atiuiB,wau]d 
be  Id^lr  pic  iHd  1 1  sw  a  tertf  ■  of  mutt  naef  dI  and  ia- 

-* -vejnlormatinn  on  Ihii  lubjeet  fordiffeientapiilKa.- 

The  bfH  to  oiled  makers  are  behind  time  Rnatlf, 
ion.-'y.  H.  jj  '"'•'^"  ■™'"       -lequueamote 

t.l-Oxalate  of  Iron.— Cm  tnj- nsider  obUrn 
-ft. .. ._  . . ._..  _,  z„g  ,„^  ^. 

How  li  the 
ikuaof  luge 

[1S74S.]— XoniLtlnir  XovravlnKa-^^'nlcd.  a 
D  tbo  mount  dry  they  bnlge  In  the  onBiaving.  If  I  dump 
jtoullthtpei.-J.W. 

[WTifl.l-Qaaaa.— Will  "Sunlight,"  or othBi»,«oB«r 
lis  fallowing  T -What  in  dslail  In  the  nature  ot  [he 
hemteal  ehanye  in  tbs  gmim  doling  rftpljmtiDn  an  Uk 
vnago  la  men  mid  horses  \  ALsu.  what  is  tho  remit 
f  the  ennbuiCian  of  lib.  of  otdiurr  guupowdect— 

[40790.]— SxpanBicQi.—What will  ba  thaeffeetofa 
redunlou  of  piossuze  from  30iu.  to  IOIb.  of  the  ksiro- 


l4Sr4rt.l-C_ 

le  br  telling  me  huw  to  make  oislmCe  o: 

;4.1T47.]  —  Platinum      Auslrain.  • 


vahima  of  a  mtt*  of  gat  under  a  ivdnt 


Mt^rf 


[4«rsi.|— PraaaTTlng  AualgMmatlon  on  Zlno 
BattaiT  Plates.— Car  —  — — '— —  ■-• 

on  tins  pltteil     Abont  a  mt 

Blthoagh  not  aaed,  my  betterr  _ 

caluor  andpartly  eoreied  with  a  white  rrystalliae  snb- 

tcanee.    What  it  the  pcobabls  cants  tnd  remedr  of  tldt  T 

-J.  W.  B. 

[4lirfil.]  —  Bttftenliiff  H^rd  Inni.  — Wanted,  a 
ptBDlioalaad  ettcieBl  meansol  wftoiJBghird  Iroa  ■>  Uiat 
.,..  ^ .-^ _^_  ^f^  heiog  plated  in  ■ 


sMng  magnetic  &ekl.-3.  W.  H. 

[4aras  ]-TakiBK  Out  PlatOD. -Will  tone  of  "  oure" 
teu  ms  the  correct  wty  ot  taking  out  and  upltdng  a  nl^ 
tanMln.ditra.t   It  Is  one  of  iTttber  tad  PlitiB'  maku.— 

[48754.]— Pollahlng'    CoTsra    of  OTllnden.— 

WW  is  the  best  for  polittalng  and  keeping  bniflit  the 
aewt  of  blgb-pnsnite  eyUndecdt— ALriii. 

[4(ITiu.]— ImwoTBd  Qaillrht— Oarbon  Snb- 
■tltata.— WilUUlifrt  Sallh  please  give  me  the  promt 
f or  the  prapoiatlon  ol  chioro-duimue  lu^!  Aid. also. 
h,wltisuasd  u  at  to  g«  tho  peifecUr  white  light  of 
woudeifDl  power  I-Gu-Waaii  MisAnss. 

[4fiT(M.]— Btaya  t,  Oorpnlonoe.  7  Home  few  yeara 


MacBAiic  aa  to  wearing  sttyi  for  tarpalsaee  audio- 
digertiDD.  The  majority  then  reeummtiidid  HBtlsBB 
to  weir  stars  or  a  wide  leethar  belt  with  a  6nmA  stad 
buBi.  I  should  be  obliged  if  tome  g.nllemen  who  have 
wum  ttayi  for  that  purpost.  would  say  what  their 
oploion  DOW  is  t  1  am  getting  mueh  too  eonuiant— It  la 
Lot  want  ul  eieniia  or  too  mueh  sailnf.  I  liave  drunk 
no  malt  liqacK  or  wine  fur  the  liit  ten'n  jem.  I  ahould 
be  gltd  to  teosntiB  what  kind  of  auyi  or  belt,  if  any,  it 
tbetDOitaidtable.— Old  Hciimiibeb. 
[UTU.]-BrUn.-Can  ai 

uodtr  loUeiriag  cirsumsttnoca  1  -The  river  I 
tcnnt  with  high  ttesp  bonki,  it  ia  subji^  to  naoas.  ana 
It  suah  tious  eaitjea  diwn  large  trees,  ait.,  which,  aeeu- 
muLiIiDg  against  the  suppona  la  tbs  middle  of  the 
ttita>m  of  tne  ususi  kind  of  bridge,  causes  them  oon- 

peasiem  brii%«  Ksubl  be  best.  Tha  bridge  mosl  be 
capable  nf  benTing  a  loaded  wsnm,  and  be  raodciato  in 
(uu.  Qood  timber  can  be  had  at  a  low  price,  and 
oufkided  Itbsvr  it  alto  ch  ap.  Mf  farm  being  dividod 
b«  the  liver  is  the  eante  ol  my  rt-iajring  u  bridge. 
Wauld  a  I'untujn  bridge  t>e  ditttoult  to  put  upt-H. 


[4STB8 . 1  -B>7-TraaB.  - 

inatrtn-Hodis  hair  tr  ~  ^" 
IWlb.  ot   hty  l»t< 
Length  3It.  Ul 


anst be prcfrlded  fur  _,  -—- „  .--—  --- 
rsrked  by  man  or  bonspower.— U.  I.  E. 
14HKI,1  'Nolly  Fan.- Would  some 

U9W  one,  uaklDg  tutdi  a  taiibls  uuiss 
^larko't  ImntDved  Bahlele  fi^a.    It   ia  ^1 


Lvcma   givB  me  plain 
adequact  profit 


iw  two  Mnlth's  1 


Dynamo  •  EIi 
iahl,"   or  enyoDS  o 


«  yet  seen,  would 
itiDuldlH  shout  1 


e  mva^I    And.  how!    Sid,  Wheia 
Hialsl    4th,  Uiw  full  dlreMMnt  foe 

nd  liying  doratheflwc.    Ur.n-ltr 
width  sives  drtalledin 


[4&I61.]— Boat—Tabamaola.— I  ai 


ig'bott  to  carry  a  12ft.  n 


t  theti 


_, anttoanaun  tl _, 

■iM,  It  etn  be  lifted  od  of  the  boat  through  the  deck, 
■t  aad  all,  and  yet  be  anfilrlenti}'  Urm  wfwn  la  place 

—  jupport  the  meat  withaut  shroodn  or  forsaUy.    Depth 

foHslipOi  dccktutop  if  keel, Stt. 2ia.    AnyhlntawJU 

luah  obiig»-P.  B,  n. 

[411703,]  — Htaam  Tricycle-- Can  any  trader 
tniorm  me  If  It  Is  ptsetwsble,  hiving  only  unt  eogine 
bu  this  purpose,  to  use  a  djwhnl  snd  ttaumit  the 
power  from  lune  to  dnviugaxle!  Dj  doiiK  Ibis, can 
perfect  oontrol  be  kept  over  masUue  1  Could  it  be  speeded 

-  ■ ' — -]  hour ;    A  iketsh,  showlag  the  b>st  poai- 

thc  dy vhei'l  Bod  rnguii^.itill  oblige -Sris- 

hive  a  C  ditioDet 


tuning  of  the  instrument.  That  whlob  appears  to  me  the 
m«t  SitBcult  Is  to  Ifaid  a  Btindaid  Inntnioent  to  tune  Iv. 
I  have  a  good  It  flat  cltrionel,  and  I  might  gat  It  neati* 
Dorrect  hi  gcCting  eomeune  to  blow  tlia  B  flat  whUal 
tricil  esrji  note  on  the  sew  one ;  but  It  Is  a  known  faet 
that  tome  man  blow  aharper  or  tiattar  than  otheia  m  the 
Hme  Inttramaat.  I  m&bt  alto  tane  It  to  a  fHend't 
harmonium,  tot  I  have  doubtiM  to  Uanxraetasse.  Will 
"  brotbar-worker  "  plase  pam  an  oplBian  on  the 
ingi— It  It  poiriUeto  make  apittk-piiia  after  tha 
sr  uf  an  uigan  pipe,  about  UE.  lau(,  lo  apask  aa 
, :a.^ L_ .J  ^  iJiding  itiniper, and 


otboc  method  for  otiiviiit  at  the  dariiad  oA  willgmtly 
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teaaibontiM.,1/ What  i<  thteamomtit.  ,-... 
atbt  (iTBi  to  n  b;  Ihs  Uowi.  JupiUr,  SiUun,  ud 
Auu  vhoi  f  <wo  nndw  ihc  hw  nwltUou  «lih  tlw 
aakcd  •)«  :  ,1  What  li  Iha  Mnnn'iTe  hgbt  ginB  bf 
ilieMiuB  anJ  lb*  pUiuti  Duud  wtxB  tbe  latttru* 
itltti  It  the  tckacop*  to  th*  appamt  die  of  the  Hood 
~-«BT,  hilt  k  OifTH  =  3)  'VhsC  allinuiM*  lo  the  iMaiid 
^•MBU  been  Hilda  te- lOM  <il  Ugbt  in  tlie  tclaovpc  .'- 
S.  H. 


r,  XiwT,  Wn* ;  the  data  i 
li,  CoBuoodoK,  CeptKqri 


applying  htat !— L.  V. 

[<Brs7.1— "D.  H.  O'a"  Onrhead.— Bclogr  ra-f 
deaiRnuorkaTtai  ODC  ot  theae  Stt  d  Id  a  lathe,  I  hare 
■BwU OB* Ir>«n  tM  inatiuetioiu  in  tlie"  BM,"  witfatbe 
ntMptioa  of  tbenpplemcataTy  nKlcuv-fiamf,  which  pait 
ot  the  apparatna  I  eaanot  qnite  nuke  oDt.    Wltl  "D.S. 


Wa  do  not  wiib   to  diK 
HdU  lo  ba<*  "lOM 

B.     (VcanppcHliT 

1  h.p.  nirtmthat  TOO  daalrt  ta  OK 
It  t>i  ba  (tond  np  for  nae  at  nML 

_. alUnnnlaialffljimm  mtrtilir 

ibii  of  ^Vitia  battoKa.    Tou  viU  And  uA 


qualltr,  DO  vhitenio^  pi 
■Uof .    Tika  melbijd  pur 


uugb  tlw  Boat : 


■ddnaa       but  m«  p.  Hi 


in  thi 


{Sereial  taback  idoBKi; 
XXXIli;-A«*T«i-a.     iBeennB 
iben  and  prei  ^ 


no,  Ian  volmnc,  and  don't  ApoUa^goLd 


CS' 


Xhcllidluj 


..„.. J.   Daltsn,     Duke.    I*4».11p.   Hl.    ... 

Heoic  Hnlth,  Keetnt.  l^mtdnle.  llumaatfa.  Medea, 
KaatodoB,  Uafntt,  !tlabe>l>-.  M'ak.  I-e^auf.  Ealopian. 
TrpboB,  lalitnian.  Tnfalgv.  TuLid ;  the  ahedi  uf  Atlai, 
Alaric.  Bunnah,  Ckraetieu',  (.'oimnodoR,  Councillor. 
C^BBlna,  Oakeile.  Henld,  HariwieVe,  Hulrh.  T^tuna, 
TiifnaiTiTTi  Hammolb,  Mailboiongh.  Uo^net.  retitl, 
Pegaani  '18«0  ,  flir  Alexander  C'vckbnni.  Bedgvnek. 
Iwalgar,  Znii  ■— PioMia. 

iUTOI.J— K*dic&l  Coll  —To  Ml.  LAacAim.— On 
HaiH,  iatU>>>ug-VDadi>iring  of  a  medical  ouil,  but 
DOtpaMkolan.  Ivut  to  uiblg  ■.  gnod  ona.  Would 
ytm  phaaa  gin  na  th*  foUoviur  paiticolan  T— LenMb 
li  nil !  Sua  of  nwl  cnd>  t  whit  laui*  oon  and  dia- 
mofer  \  How  manr  linua  ihould  brown  papa  bo  wound 
for  aikioB  con  T  FHmuy  Xo.!  Anl,  bow  many  timr* 
WDind  oa  eoie  !  Wiiat  Bombai  of  the  diffaieat  wlm  I 
Aod.  bow  mueb  of  eaob  to  nuke  rix  or  tight  powen  t 

libillpDtidiBw-tubein,  and,  would '  *— ' —  "- 

batter  atptratet    Or.  wduld  it  do  a 

win  pnJariiaR  a  htUet    Thr 

-     n  (icb  ■tud,  -       ' 


ft  I  hi 


n  the  >-oi 

-. .1.     The  ■iiue  beloosa 

iDgbmie  brake.  Ibe  L  ud  a.W.  htic  BuaneofSatlVi 


«  beioosa  to  the  Wal- 


i,  but  how  are  ther  ■: 
■      ■■     lobeflied!   I 


Jie  cote  end,  the 
rant  all  Joining 


d  anrccdat*  a  fi 


UET71,}— Aix-Fimp.-To  "  Bchliokt,"  oa  Othkis. 
— Tho  buuct  of  the  air-poiap  of  lay  ujodanaer  it  worn  ao 
bad  that  bi  patdwr  waiar  la  bout  ol  backet  It  nuu  poat 
-      -  ■-  "  si  hop«."ifuo- 


wbat  to  do  lo  it. 


It  to  drlTan  tiom  h>ck  end  of  nialon.  I  [<-ta:c<l  1 
1  alna  of  oiginc  daiinff  tho  hollaaya,  and  ahonld  hi 
dMM  Uu  pomp,  bat  ttA  not  tioie  to  do  ao.    I  fiat  13 

Mi  tbt  nh(i|  bat  I  bqM  to  ban  Min.  whoo  the  piuap  la 
done,  mil  It  luolr*  tu  so  to  tha  workahon  t  Or,  can  I 
doitmnaKT  I  halo  got  a  good  lathe  if  Ibit  kotan* 
uae.  Can  it  be  done  ana  BatuidaT  afternoon  I  Whatil 
tba  beat  thUw  lo  pack  it  wtth  f-U.  C. 

[U7T1.]  — a.  E.  Bnclaa.  —  Vanid  onw  coha- 
^ooJant  klodlr  gin  paruen'an  of  TSa.  SM  Gieat 
haitecn  puaenaar  eoaina  I  And,  ■■•  wheia  atituiiHl  '.-- 
B.W. 

l45IT3.]~TrMiUTe   Force    of  Looomotlva.- 1 


_.    _    „  ..^ __3,C70,8M, 

Ml,  Ills,  and  11«._C.  □. 
lU776.]~-aiaalDr  S'asI  to 'Wood.— Wonld   anj 


la  liquid. 


liutiJa  tipa !— Looa  JtmttM. 

[UTTfl,]— Sore  w-Outttnff. -Would  the  ingenloat 

eontil*iasa  fur  KicwcuCtiog  deitribtd  br  It.  Uindler 

'ISWI.   page    <9S1     b*  appBeablo   far   euttjng  lauib 

thraadal    If  lu,  woald  ha  kiadlr  give  parl^ulaial- 

iUTTT.I-PaxaAii  I.USP  Beatrvolr*.— I  Sn<i  • 
good  deal  uf  annoianu  from  panlBn  oil  creeplngu 
the  outer  inifaca  of  lamp  nteivulr4.  fcc,  nod  diuppi 
Ij  there  aof  varniah  or  malonal  reprllcat  tu  the  liqi 
ot  other  means  (:f  pi erentini  thial— X, 

ItSTTB.J-ai  Id  Cbiael  —Will  aof  levler  kindly 
intorm  nie  Iho  beat  method  of  hudpoiDg  aod  levpenng 
a  caat  ateel  Ck>lik  chlael  lor  ■  edge-haamer  uve,  an  1  hare 
great  dilflculC)'  in  getting  Ihem  lu  itmd  I  -  J.  d.  Q. 

[ISTTD.]— Iiarraat  Wheal  of  O.W.  Enslnaa.- 
Cao  UTODe  glT?  me  the  diameter  of  Ihe  Uiv»t  wheel  an 
aarO.W.B.  angina  !-J.S,u. 

1*8790.1— BngJue  Tor  LEHineh.—'Will  "  Snnlight." 
OTaBTreader,pJvi>cla(airanie  if  •a crairine with aingla 
erlfadcr  3ita.  atrokc  br  Ihn.  lata  would  do  to  dnv.- 
lunch  left  long  by  Ott.  wide  t 


FT  proportjii 


[«Tai.l-«ii»lna-Whlatlo.-Ao  -ojiQe  on 
id  l^ochorch  linti  auuiuLi  two  nu  en  wl»B  it  whiatlva- 
rtthtK  pioducvd  fium  oueoi  two  belli  I  And,  wLaieii 
a  adtanlage  I— Humiaic. 

[Wei.]-0xr-H7draiBii     DiaaolTlnff     View 
*  —  ' — a.- Will  '■HuoUgni"  be  kind  enongh  to  lufoim 


i;   light! 


[<HtlS.)-EslIlt    f  bOtO^apll.  —  I   hare  an   old 

Conlditba  copied  by  phutographf  ur  any  othtr  n 
Aay  aanKtian  would  be  kbd^rGteiisii.-H.  T, 

[4II7St.l    — 
"P.lt,A,8," 


_t«7«).]-To  1 


:.W.  E.Da.7iaa.- 


employed  by  thi 
I    iLe  ■ulphurooj 
chamben  t     Aiao,  ] 


ire,  Nuw,  thai  active  I  wiih 
-wire  the  nTSt  Jive  higher 
know  ii  the  number  of  viri 
J  notei  la  one  ocUi-ewill 
,  befom  1  miut  twain  with  a 
the  lop  end  I  vtjh  to  leave. 


It.]— Chdvanlo    Action 


Bctb'W-Tto- 

A  nt^  Uer  that 


«  full  puUcDli.-  , 

In  tha  nput  iwaed  b;  thr  Hoaid  uf  Tnde.  Bee  p.  U, 
preaent  Tolame.J— Doax  Juiax.  iThf  pntilinn  lata 
beobtiined  only  by  ipp^viu^  to  the  Binler  Innrojie 
ComtBaiea,  and  Okt  oeid  men  of  eiperienee. ;— H.  D. 
(Clean  tha  nut  alt.  or  uae  n«w  wtrea.  Seap  itdn. 
We  aood  thin  paper  Ibink  poetl  in  inetted  panb 
was-f-  H.  B.  B.  .Vny  of  the  urdinarr  aiaa  anppbtl 
torbalteiT  D«;willdo-ur,SiuSiD9.  Abaut4toBn., 
aooording  to  aiae,  and  alij  aaejiding  to  cnncDt.  Sn 
dtflnlU  leply  can  be  given.  — ".  n'sia.  i  ffe  da  not 
knew  how  po>t  wine  ii  made.    IE  la  anppned  to  be  Ibt 

Fiduel  at  certain  klcdi  of  gmpee  ifiuvn  (a  8palB  ml 
rtugal.  Sea  a  cyclopaedia.  Um  ia  nutde  (nD  alnbll, 
obtained  by  dMilmK  nccfairioa  tad  •taiehy  aiatlai ; 
the  tplrlt  ia  reetifled,  flavoand.  aDd  redueed  to  tMK 
and  piina.     Pfopetty  it  la  con       -    -  '  ■     — 

Juniper  btrriea  or  oil  of  turpentn 
the  wi'ite  ■yiupa  andnulaaaei  ol 
ia  made  only  where  sugar  ii  f 


per  botliinied,  and  wan  kept  In  i 

>pallar(oi,  rathe-.  Ihei ~-  - 

knife  like  chalk,  md  __. „ 

plambago.    WiUaonic  reader  Undly  lell 

rhatttia!    And,  npUn  tba  chemical  (-■'-     •     - 
troDHwpper  Tullalc  eonple  immerBLV  ' 
precantJan*  nboold  ba  taken  whea 


""^t  with 
ippeui 


.  BLI-Witeit  tVbaC 


and  Blukwcll.  Ooiai  and  Brown,  or  10010  <4  tbt 
other  large  mukir^  might  tike  [t  i^i.  VoawillOad 
Uujr  iddrtHea  in  tlie  DuectairO-AK^aut-  \fftUil 
to  find  Uie  aen'enci  in  which  yoa  wiah  the  uilnBaM 
Uoa  to  be  latrudueed.  We  tlitak  the  otbtt  BatMr  bai 
been  nffldrntly  rplied  to.;— J.  Bnn.  {TOBt  iB- 
fomant  in  wronf .  ai  you  wUI  vaey  aooa  flnd  ant  K  yaa 
b^o,  and  it  geta  10  llie  eaza  of  iha  E' — " "^ — ^.-. 


Aiawias  TO  coaEzspoBSEiTa. 


_  _  it  aUrUMKl  u  l»i  El 

*/  Of  BmLiaa  Kiouvio,  n,  Xhrinock-ilrul,   i 

jtaen  to  ooBUBPOiroiim. 


abletoname  aidiipovnerormaiiufieturer  who  woidl 
laketbcnuiter  UP..-A.  y.  (Write  to  tha  Stoatnj 
of  the  Civd  Seiriee  riuiinilialnn  Land  n,  B.W)- 
JawiLLia.  ITonr  wtadowi  are  Me  aip-ttoW.  IW 
mnatgetventilitiai ' ■••.—  •i. . 

llieue  ooata  £1  ei.  or  U  in 
aoU,  and  la,  we  bcliere.  ninei 
each  y«ar. )— Li' ■  ■> . 


*.) 


,    lYou 


I.  Villi  OB  OM  MaofOapi 


rilaof  ttapapaalriaBd  pal  draw- 

aa  CB  nvaiatt  plieaa  ot  pwer.    t.  Pnl 

aad  «lm  anaWMiBj  qoirtM  pal  (he 

«._  .wd^Hllaa  rtttaaoarfaitawU**^- 

eaiatta.    S.  Ho  Ann  la  aid*  (a  toawOnf  tott 

dS»mt  oa  qiHiiM  aakdag  tor  . 


alTi  aad  pBl  draw-  """penny  umn. 


7  an  oaly  appcnr  in  tfci 


'S^Si^S^^:^SStuS^!S:ti^^^^-^i   TraXFTTL    AXS   8CIMTIFI0    NOTO 

■uh.    I.  HoaaeattoanMi^faaadBcntionaltaadinUai  ... 

tat iiiiialliai  la  ananed  thrasA  tha  poet.     >.  I.attan 

mt  to  ooirnoDdanta,  nndei  aora  to  tha  Edltoi,  ait  X^pJ  QiwrlM.— Ur.  F.  Manlar  WathaiMd 
ae»  farwardadj  and  fto naaaa  a*  eanaapoudairti  are  na*  hfti  kindlj  Bonaantad  to  •nivez  auf  lapj  qoada 
fti^  to  luijuliiB.  put  by  our  raadsii,  and  hai  oomoia&oad  tliii  wad. 

■  >  iH_M_  h  -i.ii.n. «_— , ta hh.!  w.  a  Th.  "■  Welhetfcld  to  Oia  editor  of  tba  OtmmtnM 
«I^£M^to£E?^£r^1<iulSJ^ta  iaw^»»«/(Loi»don:  WimimCatB>.jiMtto~ri 
ZTiniaaal^i^aSttiBii^S^taoeMiT^ttwIlhqaat.  lor  tha  lltk  lim^  aad  vhlah  to  •.  moat  omM 
HaiB  ntt  M  an  Inilirliil  abora,  whiah  are  oaly  ofladi-    Tolama.    Tka  book  ootitaioi  aa  alnwaac  to  IW 

_..__. .  __u...,.  II — ... — u .-,_.. —     raar,  with  the  tuaal  intonaaUoa  and  the  iMd 

Ixtira,  togadiar  with  on  aoaljaia  ot  the  praatlad 
(tetnlei  of  ISBl ;  biuti  dq  evidenoa  tor  plaiatil 
and  datanlaat ;  piaatical  point*  and  raomit  (■>• 
in  banknptc;,  liqoidatioit,  and  oompoaitiaB  with 
crediton;  the  now  praclioa  in  probata  and  adnm- 
iatntion,  with  hinta  tor  sxecatoia  and  adnuait- 
timtora;  uaeful  hiuta  on  County  Conrt  bn^MK 
wiUi  tofina  ot  partionlara,  ka. ;  the  Cnatom)  aad 
Inland  Bevenua  Act,  ISIl ;  the  AlkaU  Aet  aal 
tha  Conrejancing  and  Iaw  of  Pn^ertj  Ae^  eoa- 
plata;  tha  BiUa  ol  Sala  Aot,  1878,  oam^Mi^  wU 
note*,  toima,  and  ncent  deoiaio&a ;  tha  Emplnjin' 
LtaUlit;  Act,  1830,  compteta,  with  rulea  of  fc^ 
oadura,  formi,  note*,  and  aaw :  the  UifiM 
Womoi'i  Pioperty  Acta,  I8T0  and  1ST4,  complat*. 
with  notM  and  oaaei  on  wifa'i  aapiraU  eatata,  nd 
hnaband'a  UaUlity  lar  wife'i  debta  ;  ccaittaeto 
wit>i  infanta  \  impHjOiinnmt  for  debt :  rcoant  xM* 
imarelal  oua* ;    aolidtor  ■  coata  aad 


_  -S.  0.  Johnwo.^. 

3(a|iildirr.— a.  I),-J.  E.  Thomowin.— <jeo.  tiavli.— J. 
I<iiU.~  t.  B.  ¥.  -rinndicditulf.— Flaaterer.-ii,  Itoa- 
wea- E.  U^Tlincr.-C.  AlmuiDilo.-LL.U  A.— Omefa. 
-G.S.h-.lliM.    Mlneh.— W.J.  L.ncotter.— .■lljmuiKl. 


1.  .\XXIII.      It  u 


V  tbiak  tbil  any  lubjcct  hu  been 

-W.  11,  A.     CfhB  que-tioamibDOt 
cana>ii^  ootxf^iUoDp.  IDC. 


Hold  b  cold  cbiael  fiimly  to  ita  out  withoat  »- 

maving  it  at  ererj  blow.     Thi*  will  inereaat  th* 

effectivene*!  ot  the  tool,   and  there   will  hi  b« 

dangsi  ot  breaking  by  a  foul  blow. 

•        To  clean   greaM  tr^im   bulta,   motetan  them  in 

beniine ;  rollin  aawduit,  and  bnuh  aS. 
'       To  fit  a  key,  unoko  the  blank  orcr  j,  candle. 
.    Inaait  it  Into  the  kayhola,  and  praae  it  hard  asaiHt 
.    tha  wardi  ot  tha  lock.    Tha  tadvitatkma  m  tha 
\    Mnokad  portion*  will  ihow  where  to  file. 


Jan.  20.  1882. 
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LAWSOH'S  B0ILER-EXPL08I0H 
EXPERIMKNT8. 

WITH  the  view  of  discovering^  some  of  tlie 
more  recondite  causes  of  boiler- ex- 
plosions,   cxx)eriments    have    ocoasionally 
been  made  in  this  country  and  in  the  United 
States,  which  have  helped  to  explain  a  few 
of  the  most  puzzling  incidents  of  these  con- 
stantly-recurring  accidents,    and  x>08sibly 
those  conducted  by  Mr.  Lawson  at  Pittsburg, 
during  the  last  summer,  may  not  be  the 
Ifiast  valuable  of  them.   We  have  previously 
briefly  recorded  the  results  of  his  experi- 
mentB,  the  main  feature  of  which  was  the 
fact  that  a  boiler  was  made  to  explode  by 
suddenly  releasing  the  pressure — that  is,  by 
simplY  opcnine  a  valve  admitting  the  steam 
to  a  closed  cylmdcr.  Before  the  well-Imown 
experiments  at  Sandy  Hook  were  made,  it 
was  held  by  many  that  the  sudden  opening 
of  a  large  valve  in  connection  with  a  boiler 
containing     highly     p  essed     steam    was 
sufficient  to  cause  an  explosion,  but  the  com- 
missioners of  the  United  States  Qovemment 
applied  this  test  ten  or  twelve  times  and 
faued  to  produce  any  effect  whatever— the 
steam  simply  rushing  out  without  atfccting 
the  boiler  m  any  way.    So  long  as  the  flow 
of  steam  is  continuous,  the  rapidity  of  the 
esfoape     is     not    dangerous;     but    it    is 
oontended     that     given     a     boiler     the 
leater     contents     uf     which 
to    flash    into    steam     the 
pressure      is       removed,      a 
meet  is  produced,  if  the  flow  of  steam  is 
as  suddenly  checked  as  it  is  started.    In 
othor  words,  the  sudden  stoppage  of  theflow 
acts  as  a  blow  given  on  every  square  inch  of 
tiie  boiler  surface  covered  'with  water,  and 
this  blow  is  assumed  to  be  irresistible.    This 
view  is  met  by  the  fact  that  water,  however 
highly  heated,  does  not  all  flash  into  steam 
at  once,  when  a  valve  of  limited  area  is 
opened,  and  that,  no  matter  how  suddenly 
tae  flow  of  steam  is  checked,  it  still  acts  as 
an  elastic  cushion,  though  it  may  have  a 
pressure  of  300  and  more  pounds  per  square 
inch.    Another   contention  is  that  if  cold 
water  be  injected  into  a  boiler  so  as  to  come 
into  contact  with  the  steam,  the  latter  is 
instantly  condensed,  the  pressure  is  removed 
from  the  water  in  the  boiler,  and  an  ex- 
plosion  follows.     Tlie  supposition  in   this 
case  is  that  the  steam  is  so  instantaneously 
condensed  that  a  sort  of  vaomun  is  formed, 
which  is  filled  as  instantaneously  by  a  por- 
tion of  the  wdter  flashing  into  steaon ;  but 
there  is  no  evidence  that  water  flowing  into 
the  steam- space  of  a  boiler  can  condense 
steam  imder  pressure,  and  there  Is  no  reason 
to  suppose  tiiat   if   it  does   condense  the 
steam  it  can  rob  it  of  its  clastic  properties. 
Mr.  Lawson,  however,  contends  that  many 
ex^osions  have  been  caused  by  tiie  water 
striking  hot  steam  instead  of  hot  iron,  and 
that  many  attendants  have  been  unjustly 
oensured  for  negligence.    In  this  connection 
it  is  not  impossible  that  he  thinks  explosions 
caused  by  shortness   of   water  have   been 
brought  about  by  the  feed  suddenly  turned 
on  coming  in  contact  with  red-hot  iron — a 
▼ery  common  idea,  but  one  that  is  not  sup- 
ported by  proof.    So  far  as  all  experience 
teaches,    steam  i;)  not    generated  suddenly 
and  with  explosive  force  when  water  touches 
red-hot  iron  in  a  closed  vessel,  and  though 
boilers  are  burst  and  sometimes  exploded 
through  shortness  of  water,  it  is  not  so  much 
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because  the  feed  has  been  incautiously 
turned  on,  as  because  the  crown-jilate  of  the 
furnace,  havingbeoome  hot,  is  weakened,  and 
coming  down  rends  at  one  of  the  seams. 
Where  the  plates  are  of  good  tough  iron  they 
are  forced  down  without  rupturing,  as  the 
records  of  our  boiler- inspecting  societies 
testify  in  hundreds  of  cases;  but  there  is  no 
reason  to  suppose  that  the  pumping  of  cold 
water  on  to  the  red-hot  plates  does  anything 
more  than  damage  the  iron  and  rapidly 
develop  steam— unless  we  are  to  assume  that 
the  water  coming  into  contact  with  red-hot 
iron    is    decomposed    and    is  subsequently 


re -composed     with      explosive     violence, 
a    favourite    hypothesis    which,     however, 
scarcely  holds  together,  because  in  the  event 
of  decomposition  of  water  in  the  presence  of 
red-hot   iron  the  latt(T  immediately  com- 
mences to  combine  with  the  oxyg^.    Still, 
boiler   explosions  do  take  x>^<^<^i  ^^^  ^^ 
simple  explanation  that  the  boiler  was  not 
strong  enough  is  satisfactory  only  so  far  as 
it  goes ;  the  question  that  has  to  be  solved 
is,  why  the  bioiler  should  yield  all  at  once, 
instead  of  giving  way  gradually  at  some 
seam  or  weak  place,  and  so  establishing  a 
leak  that  would  relievo  the  pressure.    The 
usual  answer  is  that  a  boiler  always  fails 
at  its    weakest    part,    and  that  a  rupture 
having   once   been    effected,    it    proceeds 
so    rapidly    that     an     explosion    is    the 
result,     as     distinguished  .  from    a    sim- 
ple burst.    Where  one  part  of  a  boiler  is 
so  weak  as  to  fail,  while  the  surrounding 
parts  are  strong  enough  to  withstand  the 
strain,   we  have  a   simple   burst — a  mag- 
nified  leak — the    steam    escaping  without 
doing  any  injury,  as  in  the  case  of  a  tube 
giving  way,  to  take  the  simplest  instance. 
It  is,  however,  no  very  difficult  matter  to 
find  in  the  records  of  the  boiler-inspection 
companies,    accounts    of   boiler-explosions 
which  are  inexplicable,  except  on  the  simple 
hypothesis    that   they   were    not     strong 
enough;   but   the  fact   remains    that  the 
experiments   made   at    Sandy  Hook,    and 
those  carried  out  under  the  direction  of  the 
Manchester  Steam  Users*  Association,  served 
to  show  that  it  is  not  an  easy  matter  to 
explode  a  boiler  even  when  the  pressure  is 
excessive.    Leaks,  flaws,  and  ruptures  can 
be  made,  but  an  explosion  cannot  bo  caused. 
Mr.  Lawson' s  experiments,  which  did  result 
in  the  explosion  he  was  trying  to  produce, 
were  carried  on   in  the  grounds  used  by 
the   U.S.  Commissioners  a  few  years  ago, 
the  bomb-proof  huts  being  still  in   good 
condition.    So  far  as  they  go,  these  experi- 
ments prove  either  that  Mr.  Lawson's  boiler 
was  equally  strong  at  every  part,  or  that 
there  is  something  about  steam  ooilers  which 
is  not  yet  fully  imderstood.    The  boiler  on 
which  the  test  was  made  was  a  simple  shell 
with  flanged   ends,  the  latter  bemg  jin. 
thick,  while  the^shell  plates  were  of  3- loin, 
iron,  all  of  the'  best  quality.    The  heads 
were  tied  together  by  a  one -inch  rod  firmly 
bolted,  and  care  was  taken  to  keep  the  fire- 
line  considerably  below  the  water-line,  so  as 
to  avoid  any  chance  of  over-heating  the 
plates.    The  length  of  the  boiler  was  6ft., 
the  diameter  30in.,  and  it  was  filled  with 
water  to  within  Gin.  of  the  top,  so  that  there 
was  very  little  room  for  steam.    We  have 
no  data  as  to  the  riveting,  but  supposing  it 
to  have  been  only   single  riveted,  by  the 
formula  P  »  T  x  c  /  D,  the  bursting  pressure 
would  be  3291b.,  T  being  thickness  of  shell, 
c  a  constant  taken  as  1097  for  wrought  iron 
single-riveted,  and  D  the  diameter  in  quar- 
ter-feet.   Mr.  Lawson  says  he  calculated 
that  a  force  of  from  400  to  5001b.  would  rend 
the  boiler,  but  the  U.S.   Government  rule 
made  the  bursting  pressure  62dlb.,  and  put- 
ting the  iron  at  ilie  tensile  strength  which 
some  experts  allow,  it  would  be  7121b.  to 
the  square  inch.    The  results  of  the  experi- 
ments may  possibly   have    convinced   the 
experts  that  uieir  estimate  of  the  strength 
of  the  iron  of  which  the  boiler  was  made  is 


rather  high,  but  it  shows  at  any  rate  that 
the  older  rule  adopted  in  this  country  is 
much  nearer  the  truth  than  even  that  wmch 
gives  6251b.  as  the  bursting  pressure  of  such 
a  boiler  as  we  have  described.     Theoreti- 
cally, we  know  that  a  boiler  strained  to  its 
bursting  point  should  give  way  at  all  parts 
around  its  oiroumference  at  the  same  instant; 
in  fact,  be  blown  to  atoms;  but  in  practice, 
as  the  experiments  above  mentioned  showed, 
there  are  mvariably  lines  of  less  resistance 
along  which  the  fractures  ^,  leavii^  large 
portions  of  the  shell  often  mtact  and  appa- 
rently uninjured.    It  is  said  that  Mr.  liaw- 
son's  boiler  was  blown  into  a  number  of 
small  pieces :  it  was   *'  rent  in  twain  four 
times  transversely,"  though  one  of  the  heads 
was  foimd  with  a  portion  of  the  entire  cir- 
cumference of  the  snell  still  remaining,  and 
not  a  rivet  loosened.  That  latter  fact  would 
seem  to  show  that  the  boiler  gave  way  all 
at  once  from  weakness ;  but  we  must  finish 
the  description  of  the  conditions.  The  shell, 
6ft.  by  30m.  was  built  up  in  the  ordinary 
way,  and  petroleum  was  allowed  to  fiow 
into  the  furnace  by  gravity.  The  connection 
between  the  boiler  and  ^e  cylinder  was  a 
2in.  pipe,  which,  about  30ft.  from  the  boiler 
contained  a  quick-lifting  valve  operated  by 
cord  and  pulley  from  the  bomb-proof.   This 
valve  must  have  been  very  close    to  the 
cylinder,  which  was  closed  at  both  ends,  and 
had  only  a  small  cock  for  letting  out  steam 
and  water.  A  government  steam-gauge  con- 
nected by  a  iin.  pipe  was  fitted  in  the 
bomb-proof,  about   40ft.  from  the  boiler. 
At  the  first  tes*^,  pressure  651b.,  the  index  of 
the  gauge  vibrated  to  an  extent  of  15  or 
301b.,  which  continued  at  each  trial  made 
when  the  pressure  had  risen  10  or  151b. 
When  a  pressure  of  1651b.  was  reached,  the 
bolts   of    the  cylinder  head  stripped  the 
threads,  and  the  experiments  were  brought 


to  a  close.    The  vibration  of  the  gauge- 
needle  varying  from  20  to  30lb.,  almough 
the  gauge  was  separated  from  the  boiler  By 
40ft.  of  iin.  pipe,  proved  that  a  great  com- 
motion took  place  in  the  boiler  every  time 
the  valve  was  opened ;  but  there  is  no  ground 
for  Mr.  Lawson's  supposition  that  the  gauge 
represented    only^  one-tenth  of   the  efifect 
produced  in  the  boiler,  or  that  that  effect 
was  in  the  nature  of  a  concussion.    How- 
ever, having  repaired  the  damage  and  satis- 
fied   himself    that   the  boiler  would   not 
explode  until  a  pressure  of   about  4001b. 
was  reached,  the  experiments  were  resumed, 
and  tests  made  at  pressures  of  260,  300, 
335,  and  3651b.,  the  "  boiler  remaining  per- 
fecUy  steam-tight,  not    a  joint  leaking.*' 
When  tiiie  gauge  indicated  3801b.  the  v^ve 
was  suddenly  opened,  and  a  report  similar 
to    that   of   a  large   cannon   was   heard, 
followed  by  the  rattling  of  falling  debris : 
the  boiler  had  exploded.    No  water  could 
be  seen  on  examinmg  the  sjiot  immediately 
afterwards,  and  the  boiler  if»elf  was  in  frag- 
ments.   A  pressure  of  3801b.  is  equivalent 
to  a  temperature  of  about  440^  Fahr.,  so 
that  we  can  readily  understand    why  no 
water  was  found;  but  it  is  not  so  easy  to 
understand  why  Mr.  Lawson  should  assert 
that   the    boiler    was    exploded    by    the 
concussivo    effect    produced     by   opening 
a  valve  in  a  2in.  pipe,  the  steam  having 
only  a   few  feet   to   travel  before  it  was 
stopped.     The  boiler  in  question  was  no 
dJonbt  well  made  of  the  beat  materials,  and 
it  exploded  just  as  theory  says  it  might  be 
expected  to  do,  when  a  pressure  exceeding 
the  calculated  amount  was  reached.    The 
formula  gives  the  bursting  pressure  as  about 
3301b.;    this  boiler  fail^l,  and  failed  aU 
over,  at   3801b. ;    the  experiments   conse- 
quently prove  nothing  more  than  that  when 
a  boiler  is  already  strained  to   its  fullest 
extent,  a  very  little  commotion  amount  the 
steam  suffices  to  cause  an  explosion.    It  will 
be   seen   tiiat   the   question  turns  on  the 
strength  of  the  boiler;  by  our  formula  it 
was  very  much  leaa  ^JmmclVti  ^Sas^^bss^^scosassBis. 
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metliod  oi  I'stimiting  sanctioned  ia  the 
United  Stnicv,  and  n'e  Ku^pect  that  the 
majority  of  euginecra  will  regard  Mr. 
Lawscin'^  exppriiiifiits  an  puppoaliiiig  the 
oonclusions  anivrd  at  in  the  tnxthoofca 
Mth^r  tbuii  tlie  ideii  of  a  concussive  eBect 
which  ia  irrcsisti1>te,  l^'or  such  an  experi- 
ment to  suppoi-t  the  -views  of  Mr.  Lawson. 
it  will  be  neuessnry  for  him  to  show  that  a 
boiler  which  could  stand  the  hydraulic  test 
up  U\  say,  JMlb.,  can  be  exploded  by 
merely  opening  the  Talve  leading  to  a  closed 
oylinder,  when  thn  gunge  shows  a  pruHsure 
of  only  3801fa.  He  will  then  have  made  an 
■nt  whiuh  will  deserve  the  attention 


of  boi 


lilet-umkeiB  and  atea 


SHE  TOTAL  flOLAK  ECLIPSB  OF 

JUIT  29th,  1B78  ,■ 

SLOWLY,  but  perhaps  not  thelcra  surely, 
is  om'  knowludgc  of  Bolnr  Physicn  being 
i'.xtonded  by  HiicccHsive  observatioua  of  those 
gtsnd  and  imprcrsive  phenomena,  Total 
Eclipses  of  the  Smi.  Nor  does  the  Eclipse 
of  vhich  the  rfoords  lie  before  us  appear  to 
^iiild  mnch  to  any  of  its  predecessors  in  the 
interest  of  the  olwervations  whiuh  were  I 
made,  or  in  that  of  the  deductions  which 
have  been  derived  from  them. 

From  the  noble  quarto  volume  of  426 
pages  iiEued  by  the  Auierican  Qovcmmont, 
we  Ilium  that  the  prcpiirations  mode  for  the 
study  of  this  KoUpae  in  those  purta  of  the 
United  Slates  lying  in  or  near  the  line  of 
totality  vera  roost  extensive  and  complete; 
uo  less  than  twelve  sepanita  expeditions 
having  talcen  port  in  the  observationK,  and 
nports  of  various  importitnco.  togothur  with  ' 
a  large  number  of  ekctches  appearing  from 
no  leas  than  ninety-three  observers,  some  of 
them  ladiL-B.  As  is  pretty  well  known, 
Bcvenil  of  our  own  countrymen,  including  ' 
Uessi's.  Hopkins,  Lookyur.  Iiodt-r,  Penrose,  ' 
Bimyurd,  and  Schuster,  erosaed  the  Atlantic  i 
for  tiie  pnix>oFo  of  obsi'rving  the  Eclipse  of  i 
ISTK.  Mr.  I'twose,  however,  is  the  only 
otie  of  thc.-i'  who  ooutributvB  to  the 
Voluaii^  of  the  U.S.  Nafal  ObsorvBtory; 
Dr.  Sehuiiter  having  given  an  account 
of  his  oli^Tvations  in  the  AU-nMtj 
Natiirt  at  tlif  Bnyol  Astronomical  Society 
(m  did,  in  fact,  Mr.  Penrose  too),  and  Mr. 
Uanyiird's  observiitions  having  only  just 
l>et'n  is.'^iied  in  ii  separate  form  by  the  Society. 
The  first  thing  which  n-ill  stnlre  the  render 
who  possesses  any  fumiliaritv  with  Eclipso 
literature,  in  the  curious  dint'rcuco  bctwn-u 
tiio  drim-in^r,  of  the  Solar  Corona  of  ISTIt 
and  that  of  1^70.  Its  most  miirked  feature 
in  the  more  recent  eclii>se  is  its  enormous 
I'stanEion  in  tb"  equatorial  regions  of  the 
Hun.  nnd  its  cnniporativij  absenEo  in  his 
Poluv  rt'pous.  There  is  a  practical  con- 
S'.^nsus  ot  testimony  that  the  outer  corona 
terniUiFitt.'d  on  the  western  side  uf  the  Sun,  j 
in  a  bind  of  fish-tail  bifuroation ;  a  struc-  j 
tore  existing,  according  to  ii  few  of  the  I 
numerous  drawings,  ui  the  eaateiii  part  of 
the  equatorial  Corn  an  too.  Coriously 
radiated  tldn  streaks  of  light  are  Bho«-n  by 
some  of  till!  obsivvers  as  issuing  from  the 
Sun's  [lolsr  regious.  As  we  remarked, 
however,  in  Tivicwing  Mr.  Ranyard'a  ad- 
inirabli'  Bel  ipse  Volume  (XLI.)  in  the 
M-iMiin  of  Ilie  Boynl  Astronomical  Socit-ty 
(EX'iLisH  Ui:l]iamc,  Vol.  XSXI..  psgt! 
'IT-V ,  then'  is  nothing  more  curious 
tb:iu  to  note,  under  wlukt  a  tetaUy  dif- 
fident ai^pL'Ct,  two  persons,  even  drawing 
sirl,-  by  side,  may  delineate  the  same  object. 
lu  the  American  Volume  fac»iniile«  of 
the  original  sketches  are  given,  and  while 
some  obsfrvers  appear  ti>  have  noted  aucu- 
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ratcly  the  difference  of  intensity  betwi 
that  part  of  tbe  Corona  immediatt.'1y  c 
cumjacont  to  the  sun,  and  tbe  fainter  outer 
one  to  which  the  projections  of  which  we 
have  jnit  been  speaking  belong ;  others  seem 
to  hu.ve  seen  little  or  nothing  beyond  the 
bright  and  narrow  Coronal  Ring,  which 
neitrly  followed  the  Sun's  outJine.  It  may, 
thousb,  now,  we  think,  be  held  to  be  an 
established  fact  that  this  extension  of 
Coronal  matter  in  the  direction  of  the  Sun's 
Equator  ia  a  characteristic  of  periods  when 
there  oro  few  sunspols ;  the  wonderfully 
curved  and  complicated  structure,  and  the 
more  equable  distribution  round  the  Sun 
indicated  in  the  ISTO  photographs  luid 
sketches  pertaining  particulaily  to  periods 
when  sunspots  are  nmnei'ous.'  We  may 
remark  thBtProfessoTKewcambingeiiiou*ly 
shaded  that  part  of  the  sky  in  which  the 
Sun  and  Moon  were  situated  at  the  time  of 
totality,  by  means  of  il  dice  mounted  on  a 
pole,  and  by  thus  hiding  the  central  and 
more  brilliant  part  of  the  Corona  was 
enabled  to  trace  a  narrow  ray  of  faint  light 
■G°on  oacli  side  of  tho  sun,  "  Ihey 
struck  me,"  says  Professor  Newcomb,  speak- 
ing of  tbese  rays,  "as  having  a  great 
resemblance  to  a  reprawmtation  of  the 
Zodiacal  light  on  a  reduced  scale." 

There  can  he  now  no  doubt  that  the 
Coronal  polarisation  is  radial,  and  upon  the 
present  occasion  it  appears  to  have  extended 
without  diminution  down  to  the  very  linib 
of  the  Moon  itself.  In  1S70,  some  of  our 
readen  may  possibly  remember  that  it  dis- 
tinotly  become  weaker  as  it  approaohcd  the 
lunar  limb.  Polariscopto  photographs,  taken 
at  La  Junta,  Colorado,  seem  to  indicate  that 
in  1878  polarisation  decreased  sennblyfrom 
the  Moon's  limb  outwards. 

The  spectroscopic  observations  appear  to 
point  to  tho  conclusion  that  the  m*]or  part 
of  the  light  of  the  Corona  was  reflected 
light.  Mr.  Sanynrd  succeeded  in  taking  a 
jihotograph  of  tbe  Kclipse  with  what  he 
colls  a  "  slitless  spectroscopic  camera,"  con- 
sisting, in  effect,  of  a  flint-glass  prism  of 
45°  placed  in  front  ot  a  very  short- focnssed 
object-glass.  He  had  made  elaborate  pre- 
parations for  photographing  tho  Corona  in 
II  camera  of  13in.  aperture  and  74in.  focal 
length,  belonging  to  Mr,  J.  Kennedy- 
Es^lc ;  bnt  after  one  plate  had  been  pro* 

Krly  exposed,  the  thoughtless  mischief  of  a 
y-a.'tsistant  consed  the  camera  to  be  moved 
oS  the  Sun,  and  the  remaining  plates  w^re, 
ot  course,  failures.  That  Mr.  Banyanl  did 
not  immolate  this  youth  upon  the  spot, 
would  seem  to  speak  volumes  tor  his  Chris- 
tian forbearance  and  contiol  of  temper.  It 
is  curious  and  interesting  to  .idd  that  the 
vrrj-  accideutiil  shifting  of  the  tiun's  image 
on  the  plate,  while  taking  the  Spectroscopic 
photograph,  has  supplied  us  with  most 
\-alu:ible  evidence  of  the  nature  of  the 
Coronal  light.  It  is  evident,  from  a  study  of 
this  photograph,  that  the  light  by  which 
Ihe  Coronal  im^ige  was  impressed  came  from 
the  region  of  the  H  line  in  the  Solar  spec- 
trum :  in  other  words,  that  it  was  light  ot 
the  same  rctrnngibility  as  that  by  which 
ordinary  terrestrial  photographs  ore  pro- 
duced onthe  sensitive  material.  Hence  the 
inference  is  obvious  that  the  Corona  must 
consist  of  diserete  particles  reflecting  com- 
mon sunlight ;  and  not  ot  glouing  or  iii- 
CiindcKccnt  gas  at  all. 

We  commeneeil  by  saying  that  the  itndy 
of  the  phenoaieiui  of  suL-cessive  Ecliijses 
has  addtil,  and  is  adding,  to  our  knowledge 
of  the  physical  coii^ititmion  of  the  Sun.  It 
does  so  directly  in  a  way  which  must  be  at 
oncu  apprehensible.  It  does  so  indirectly 
by  furnishing  hints  to  future  observers 
I  exacily  what  to  look  out  for.  Let  us  hope 
I  that  the  lessons  thus  taught  will  not  be  lost 
upon  thoee  upon  whom  the  pleasant  and 
I  important  task  of  obierving  the  Total  Bblipr' 
ot  May  I7th  will  devobe. 


economy  lu  the  mannfaotoie  of  the  lanma  \j 
eimplifying  the  blowing  of  the  glass  glubi^ 
--'  aectmdly.to  damp  Uis  leading  wiream — 


ESISOK'S  NEW  ELECTRIC   LAKPfi- 
T^UBTHBK  improvaiDfnts  inhisfnoaudsBoent 


■7"  V      -  -      ■ 

which  latter  alio  iaclndes  an  account  ot  hisanr 
ore  lamp.  The  object  of  that  part  of  the  i&nn- 
tioD  shownbyngs.  lasd  2  ia  to  seonre  incraosed 


laast^bfc 

aa^^ 

iled  DJ  BSi 

'^lis  seaiuisBHvs 

IftLiniuni  pnt  Ml 

par,  takW  Ihs 

IB  oonnaettoBfe 


easily  and  oheaidj  to  tL_ 

tiridges  as  Vuj  are  temed.  The  blowar  tahv 
the  glass  from  the  meltiag-pot,  and  diapM  Itsi 
seen  in  Fig.  1,  laaving  an  opening  large  «ne«^ 
to  allow  the  cacboa  to  be  passed  into  t*"  ~'~'" 
The  leading  wiiea  are  laid  tbraugh  a  gl 
seen  in  pcwitioii  in  Pig.  2,  whiiSi  haai 
parttofiUupthsori&wileftinFig.  1.  Tb»wimt 
at  one  ana  are  fl'in^  sei ' 
glass  OTOond  thran.  Wher 
place  tho  leading  wires  are  of  pUtu 
either  aide  they  are  of  ooppor, 
form  of  copper  ribbon  where  the  o 
made  with  ths  carbon  filament,  in  order  tl 
they  may  be  wrapped  around  Uis  biidgaaBl 
have  abnndanoa  of  aDrfooe  aoDtaot.  Thi 
wires  being  sealed  in  the  tabs  and  oaDnsetsd  to 
thebridge,  the  latter  is  passed  into  the  ^oki 
and  the  two  psits  are  finnly  attariMJ 
by-  melliiig  the  glass  around  the  bulb  or  i^ 
largement  of  the  tube.  Another  (eatnza  of  tUi 
improved  lamp  is  a  modifioation  in  the  oaitxn 
filament  it«eU,  vhiah  is  so  made  as  to  hava  a 
less  reaistauoe  at  one  terminal  than  at  the  otha. 
When  carbon  filaments  are  used  for  lighting  by 
inoandescenoe,  it  is  fooad  that  the  carboa  il 
oamod  from  the  nagative  to  the  positive  end — 
phenomenon  which  haa  I>een  deaeribedM 
electiioal  oattying. "  Tha  amount  depends,  it 
appears,  on  tha  raaiktanoe  ot  the  filament^  tha  ds- 
fiTse  ot  inoandeeoaiee,  the  E.  M.  F.  between  tbe 
olamping-wiieaar  eleotrodas,  and  the  oondiliaD 
ot  the  vacnnm.  To  obviate  this  difficulty,  ai 
for  as  is  poaaible  at  pTeiBnt,IIidison  makes  one  end 
of  the  carbon,  the  negabve,  thicker  than  tha 
□iher,  BO  as  to  rednoe  the  reustance  at  that  and 
of  the  bridge  ;  bnt  he  aaya,  definitely,  that  in 
the  preaent  state  of  the  art,  it  is  impossihle  to 
manuf aoture  a  carbon  whioh  will  not  eventually 
destroyed.  The  tubs  seen  at  the  top  of  Fig. 
_  is  for  attaching  to  tho  vamium  apparatnl, 
and  when  ths  globe  haa  been  exbsuatad  m 
otherwise  coopletod,  it  is  melted  off  and  analad. 
aaseeniuFig.  2.  To  prevsnt  any  serioua  in- 
convenience from  failure  of  lamps,  azrangemrants 
have  been   made    by   whioh  two  can  be  plaaed 


fvuiw,  and  on  tha  faihm  of  oaa  tks 
onnait  will  b«  automadoally  switehed  to  Ihs 
other.  Thve  an  asvatal  wayaoIoaRjIagnt 
this  part  ol  ths  invntka ;  hat  Wig.  1  <rtl  p»- 
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haXAf  MTV*  to  explain  tbat  and  lome  oOier  fea- 
tuea  at  th«  Bjstom.  m  it  fhows  bow  ona  Ismp 
majr  b«  put  out  wiOioat  extingnUbinK  others  in 
the  Krlea.  A  B  is  the  main  circuit,  C  tbe  fifld- 
mfteiuit  oirnnit  with  the  resiiitanoe,  and  D  u  a 
denved  cironit  irith  the  alvotro-dynunometei  I 
inaeited,  G  is  tha  ganerator,  and  >  <  are  Bwitohea 
whioh  can  ba  used  to  short  ciniait  the  branohea 
6,  T,  8,  10,  and  in  the  oaM  of  8,  ttie  lamp  id 
duiorii  ahort  -  airenit^d  and  axting^iihed, 
I    illoatratod  tho  ntaani  prorided 


wuh  a  pivoted  armatnTa,  and  a  rcBistanoe  ahont- 
ciicait.  In  tha  ordinaiy  condition,  when  the 
lamps  are  at  work  the  magnet  ia  exoited  and 
keeps  the  armatore  np,  thus  breaking  the  reaist- 
ance-oiranie,  bat  ahonld  a  lamp  fail,  tha  ciroidt 
ia  mometitarilf  broken,  the  armature  diopaon 
to  the  loirer  atop,  aiid  the  onrrent  pawtn 
through  the  mbttnoe  ahtnit  Iniitead  of  tiirovBb 
the  lamp  bnnoh  circiilt.  To  prevent  tnc 
Uaokenlng  of  the  glau  globe*  hf  the  dgpoeltloi] 
of  carbon,  Mr.  Edison  attcbae.to  each  laapa 
•hurt  magnet  or  a  cod  sf  wire  which  attraots  the 
Ughljr  clactrifted  carbon  raponr  downwards 
towaida  the  tha  clampa. 

Hr.  Edlaon  haa  also  patanted  some  Impi 
■MBti  in  an  laa^e,  the«bief  featai«ot  whioh  ia 
ratttUBg  OB*  or  both  earbena  araniid  thoir 
hncitnaiBal  azai  at  *  high  speed — some  two  or 
ttuMttDanitd  revolntiotia  a  mlmito— the  object 
of^UAU^to  iMitm  a  ateadjUght."  Asa 
^etorha[aieB  a  Padnottl  ring  orcloakwork. 
Bneh  an  aiiBngement  appeara  to  vsneoeaaaiily 
•ospUoate  an  already  oosplicated  devioe,  and 
Itb  doBbtfoI  lAether  the  advaatagM  to  he 
aate  for  the  extra  cart  and  Ua- 


objectiTe,  and  aliding  within  A  for  the  eoarso 
adjaitment ;  E  a  third  tube  which  suppliea  a 
fine  adjiutsicnt.    Within  B  is  a  apnng  tnbe 


lighting  lailway  eaniagea  he  thought  tha  mo«t 
(eMlbla  arrangrment  would  be  to  navs  a  amall 
ore  cslla  toi  each  oanian. 

working  the  dynamo  might 

be  eitrenuty  nnple.  The  irmature  might  bu 
attached  to  one  ot  the  ulec  of  the  oarriage. 
Whenererths  carriage  mored  Oiere  would  b«  a 
cnmnt  ol  elaotridty  generated  if  the  droolt  was 
oloead  through  the  lamp  and  (tore  cella.  Wbantha 
«eUa  ware  Idl  thn  oould  be  thrown  ont  of  action 
automatieatly.  Ta*  aama  dynamo  could  eadly  be 
Applied  to  Btore  cnrrent  in  another  let  of  odu,  to 
be  used  tor  the  working  of  an  electro- magnette 
biake,  whifh  m«ht  b«  «(  great  power,  with  mry 
■mail  abatraction  of  the   motire  powgr  of    the 

igine^  for  the  prinoiple  of  aoosmuluion  h< 

i-  _i 1  — >YantageouiIy.    W 

Bcanweratobe  ii 
notyetateltliid  gugitloa,  but  it 
waa  cenaiu  mat  whenerec  (if  erer)  tb^  were  ac 
driven,  electric  itoinge  of  energy  would  play  an 
important  part  in  bringing  it  about  Some  people 
hod  the  idea  that  b;  meani  of  store  cells  the; 
■hould  hare   portable  eleatridty  aztra^n^cr 


which  holds  the  slido  C  iDpouCion.  It  id  etnted 
in  the  Journal  of  the  Koyjl  Micruacopica! 
Society  that  this  "hardly  leaves  anything  t« 
be  dealted,  where  an  inatnunent  ia  necessary 
which  haa  to  be  in  reality,   and  not  in 


ployed— a  daily  supply  of  eleebically  stored  energy 

deliveied  aX  their  dooK  like  milk,  Oie  empty  ceUe 
to  be  taken  away  when  the  full  onoi  were  bicnght. 


E.M.S., 


FODEIT    MI0RO8C0F£S:-a)  BAITS. 
(3)  BWIFT-BSOWV'S. 

FIQ,   L  shows    a    small    poeket-tniormcops 
darlied  by  Bait  and  Son,  ol  Birmingham, 


Mr.  Prank  Crisp,  for  the  use  of  the 
above    figures,    thus    enabling    us  to  at  ~ 
"  B.'s"  query,  No.  4S3T5,  p.  2S0.— Ed.] 


THE  SLECTAICAL  STORAGE  OF 
EVXBQT. 

IK  a  lectors  ddivered  bcfma  tha  Kewoastl; 
Literary  and  Ifhilosopbical  Bodety,  last  week, 
Mr.  Swan,  after  duKribiiig  what  was  meant  by  th^ 
atoiage  of  eleetrid^  said; — 

What  they  waslad  was  to  have  anngv  so  stored 
that  the  elaolria  currant  might  be  aetnaily  waiting 
to  paaa,  ready  to  flow  at  any  moment  when  the 
channel  in  whichit  bad  to  i^realate  wsa  completed. 
Happily,  there  wni  a  way  of  obtaining  an  electii: 
current  in  aveiy  direct  "«"""■  by  means  of  atcseil 
ohsmical  eaecgy.  This  dieuical  enecgy  might  t 
deimant  for  aa;  length  of  time  and  gin  no  onl 
ward  sign  of  power,  and  yet  in  aa  instant,  as  b 
the  touch  of  ama^cian  s  wand,  it  iprang  int 
poirarf  dI  action,  ftc  William  IhonHon  had  mad 
carefal  nuaanremvits  of  the  energy  atored  in  tb^ 


apfJied  lo  pfoda 
'on  of  cdls  woul 
iwaa  lamps  dado) 


lil^t,  at  this  rats  ona 

£'y  anffioiaot  current  fc~   ' 
honra.    Two  things 


ton  of  c^Is  would  eapely  anffioiaot 

lamps  dadoD  A  honra.    Tt  .  „      -  -- 

ttoa  this— Brat,  that  Dnlaaa   flte  price  at 


ti  Uftber 


for  tha  anamination  of  urinary  deposits,  blood, 
&c.  Tha  micToeeopels  of  the  componnd  aehro- 
matio  form,  prorided  with  a  |in.  objeotlve, 
glvbig  a  magnifying  power  of  IID  dlunelsrs, 
foonselng  by  a  abort  sliding  tube,  and  is  Intended 
to  be  held  In  the  hand  as  Hgnred.  A  condensing 
bus  ia  applied  at  the  lower  end  directed  upon  a 
-white  reflecting  aurfsoe  (t.g.,  white  paper).  The 
ohjaot  elide  la  put  into  a  alot,  and  ia  held  firmly 
by  an  inner  oylindrical  tnbe  preeaed  down  by  a 
^ral  ^ring;  it  can  be  released  by  raiaing  the 
kuoba  at  eltber  ride. 

Kgs.  3  and  3  show  a  more  oonvenient  form  of 
insbiunent,  made  by  Swift  and  Son,  at  the 
mggeetion  of  Professor  Or.  T.  Brown.  It  is 
provided  with  a  mirror,  O,  which  can  be  re- 
moved whan  desired,  and  the  piece  which  ia 


wldch  auch  cella  wan  aold 
the  inlrindo  value  of  the  a 

were  made  and  their  Maple ,^ , 

thslr  cost  need  not  be  pc^ubitory  of  their  uee: 
second,  that  the  bulk  ana  weight  irf  a  sat  of  ceil 
to  do  aar  eanaiderable  amount  of  work  would  be 
too  great  to  admit  of  the  idea  that  it  would  be 
nradiaaUe  to  more  then  f«r  the  pupoaa  of  dwrg* 
log.  In  socae  exeaptional  oases  toe  cells  mi^t  be 
oairied  from   place   to  plaae,    just    aa   gar    — 

ooeasionaUy  oanied  in  bags.    It  was  mndi    

easy  to  oarry  the  electric  current  from  a  fixed  and 
distant  dynamo-electric  madiine  to  the  stole  oelli 
by  maans  of  wires  than  to  carry  the  calli  to  where 
the  dynamo  waa,  just  as  it  waa  aaaiar  to  carry  gai 
to  a  distant  place  in  pipes  than  in  a  metal  gai 
,  holder.  Then  were^  however,  special  oases  whare 
.    store  cells  might  wiu  adraotage  be  carried  to  a 

distanoe  to  he  charged,  and  one  such "-** 

' "^ --'tmiffl"^-* — 


i.-uujt  likely  that  mia  idea  would  be  roaliaec- 
ITiere  wm  no  form  of  energy  so  easily  cunvayed 
to  a  diitanCB  aa  the  enartty  of  electricity,  and  to 
tUnh  of  carrying  it  about  iu  boxea  inilead  of  aend- 
ing  it  on  its  distant  journey  through  wires  was  to 
ignore  one  of  iU  meet  vafaaUe  prepertiM.  The 
probability  waa  that  in  every  heuse  Ughted  by 
electricity,  there  would  be  a  Bx»d  eat  of  cella 
Docupying  a  place,  and  peAape  also  a  space  not 
unlike  that  which  a  water  dsten  oeeupiad  in  a 
house.  These  cells  would  be  in  a  eopiwunloatian 
through  insulated  and  hidden  wirsSi  with  a  main 
centtS  electric  supply,  and  would  either  be  kept 
charged  by  oontisual  conaaotian  with  the  main,  aa 
their  water  daterae  were,  and  with  a  regulating 
appliuioe  equivalent  to  the  antomatio  feed  of  a 
water  cistun ;  or  Uie  ouirent  would  be  tuned  OB 
for  afew  houn  each  day  until  tha  cell*  of  one  dis- 
trict were  fully  charged,  and  then  the  current 
would  be  turned  on  to  another  district  to 
charge  cells  of  that  district.  With  re- 
tetenca  to  the  apphcatiMi  of  eleotricitj  ^  tc 
the  production  of  motin  power,  I ' 


a   power  from  motiTS- 
'uoedelectiidtr.    Still,  there  were  caias 

le  eoonumy  of  producing  motive  power 

on  a  very  large  aeale,  and  the  facility  with  which 
this  power  m»bt  be  sub-divided  and  diatribnted 
by  means  of  eleatrid^  would  make  the  r^roduc- 
tion  of  motive  power  in  thia  roundabout  way  both 
lonomical  and  convenient,  notably  in  cases  were 
t  no  great  distance  from  a  town  or  populous 
iatrict,  requiring  motive  power  for  indusbi^  pur- 


ope  ( 
of  wind  and  the 

development  ot 


pnetloally    sarvioeable    inthe 
— "—    power.    It  was  quite  a 

■      ^y  « 


lertainedbj  thoie  whohad  leaat  knowledge  ol  (he 
queetion— that  electricity  would  one  day  eupersede 
steam.  The  potsibillty  of  this  could  not  bedenied, 
bat  at  the  same  time  it  was  equsUy  undeoiable 
that  tfaey  wen  a  long  way  from  such  a  rerolu- 
jj  diange.    They  did  not  even  eee  the  road 


?2rSs.' 


utheri 


__  coal  mines,  when  it  might  be  found  eonvaiieat 
to  em^^  small  store  oells  in  portable  eases,  and 
to  scald  them  to  a  safe  and  central  part  of  the  pit. 
where  a  dynaau  might  be  flxed  for  chantng. 
portable  case  of  store  cdls  aad  lamp  o<  this  Ui 
were  eihiUted,  the  cells  bMng  some  belonging  1 
Proteeeor  Heischel.     Hie  oese  waa  oairieo  by 
leather  handle,  and  the  tai^  wUdi  condsted  of 
clear  doable  slaaa    globe,    esttlrely    eloeed.  ai 
guarded  bj  ettong  wire,  waa  attached  to  it  I, 
means  of  a  wlre-eondootoc  ol  eonaUeiable  length  ! 
eo  that  a  miner  might  hang  vf  the  lamp  where  he  i 
was  working,  and  pUoetheelurncellsa  little  dis- 
tance away.    Ihe  light  emitted  oy  the  lamp  was  I 
clear  and  mooh  snperior  in  quaUty  to  the  light  of  '  ^ 
an  ordinary  safety  lamp,  and  the  lecturer  reauAed, ! . 
as  air  was  not  required  for  it,  and  as  the  globe  was 
air-ti^it,  it  wu  a  safety  lamp  iu  the  striotat  sense  |  i 
of  the  word.    He  thought  auo  it  would  have  tha 
I   advantage  of   being  as   eoonomicil   lamp.    For  | 


, — „_inily  and  skill,  waa  yet 

wasteful  of  energy  to  the  last  degree.  Sir  WiUiain 
Amwtiong  htd  put  down  the  waste  of  heat  in  a 
steam-engme  of  the  bast  oonabnotioo  at  90  per 
oeait.  Only  ID  par  cent,  of  the  beat  stored  in  coal 
and  aotuaUy  erolTed  was  utilised  in  the  re 
motive  power.  This  enormons  wBst« 
aaietgy  in  the  steam-engine  certainly  Isf 
hope  that  some  even  mare  aeonomlcal 
oroduaing  eleobicity  than  that  poaaeasi 


OS  siLVEBnro  labge  kibsoss.* 

By  A.  A.  Coxxoa,  F.B.A.S. 

THE  anticipated  diiOcuIty  at  silvering  large 
mirrors  face  dowDwardaiu  Uie  ordinary  way, 
caused  ma  to  adopt  the  plan  of  aitvaring  the  mirror 
ot  my  three-toot  reflector  face  upwards,  in  the  cell 
in  which  it  had  been  mads.  At  flnt  a  fairly  good 
lilm  of  silver  was  got  in  thia  way,  and  a  aouroe  of 
some  anxiety  waa  thought  to  be  got  over,  aa  tha 
removal  ot  the  ailver  at  mtervala  ol  about  one  year 
\raaal<ravB contemplated;  batanbseqnentattenpts 
10  successful,  and  I  detttrnmed  to  try  us 


•  Fiomtlu,  UsMN.1  S<iiSw>,'%..Wi,. 
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noTel,  I  propon  to  dtactiba  it,  mpvdally  u  I  h>TO 
little  doubt  tlut  tha  um  of  luge  leflecton  will  ai- 
t«iid.  After  oounderiiiB  the  Tariovs  mechuiicel 
meuu  Uut  conld  ba  uwd  to  hold  the  mirror  by  tlut 
«dge  Of  back,  oi  both,  oa;  of  which  woaU  b« 
to  the  great  objeotion  that  they  might  ba 

Btraio  of  a  meat  injurious  kindTui  ■  »ey 

would  not  become  apparent  till  perhapa  too  Iat«, 
I  decided  to  nee  the  Dreunre  of  the  atmoaphers 
by  the  applicatioD  of  aomathiiiB  in  the  uatnr' 
01  a  large  luckor,  from  which  ua  air  eonld  1 
withdrawn  to  set  the  neccHary  hold  On  tha  baok  i 
th«  mirror,  which  in  thii  oaia  ii  abont  37in. '_ 
diameter,  41iti.  thiok,  and  waigha  over  four  hundr«d 
posndi. 

To  cany  out  ILii  idea,  I  had  made  a  eait-lron 
box  or  cell,  ronod  in  ■bape  and  about  30in.  in 
diameter,  the  rim  or  tide  being  tin.  deep.  The 
edge  of  thia  rim  wis  turued  quite  flat  and  tme, 
ana  gioored.     Fig.   1  ahowa   aide   view   of  the 


■ppufttni.  For  tha  purpoia  of  attaehlns  Uke  lift- 
ing g«ar  thTM  laga  wers  cait  on  the  bottom,  and 
iron  eyei  were  fitted  Id  them-  Two  nnall  tap* 
WON  Axed  in  the  bottom  of  thia  box,  to  which 
conld  be  attached  flexible  tubing.  One  of  tbeie 
bipi  doled  the  conneotion  of  the  Doz  with 


about  V2ia.  long:  mercury  if'mg  poured 
atood  about  hoJf  -  way  op  a  rough  nauu  un 
tha  board  to  which  the  gauge  wu  Uxed, 
enabled  the  prcsiare  to  be  roaa  o9  pretty  closely. 
The  othci  tap  doiedthe  connection  of  the  box  with 
tlic  apparatus  tor  withJiawing  the  air,  which,  in 
the  fint  ciie,  waa  my  lungi ;  but,  a>  there  waa  not 
a  back  prenure  TsWe,  it  wu  (onnd  convenient  to 
uae  a  amall  air-pnmp,  sach  as  is  used  with  a  Tin. 
bell-i;lasa;  aufiicieuc  eibnaaticn could  saaily begot 
by  the  lungs  to  lift  tbe  mrror,  with  additional 
preaanre  tor  latety.  An  indiambber  ling,  aboot 
tjin.  wide,  and  the  diameter  of  the  boi,  waa  prO' 
vided  to  make  the  joint  between  tha  eue  of  Doi 
lUid  the  back  of  niiror.  The  box  itself  might 
hare  been  made  much  aballower,  but  I  thongfat  it 
advisable  to  have  a  pncautionagainit  tha  accidental 
breaking  ol  the  gauge  or  indiaiubber  tubea.  The 
method  of  using  this  apparatos  was  aatoUowa: 
tho  miiTor  was  takpn  oat  of  the  cell  and  tnmed 
face  down  □□  a  soft  bed  prepared  for  it,  the 
indiarubber  ring  placed  central  on  the  back,  and 
the  box  on  tha  ring.  On  sucking  tha  olr  out  at  the 
box  the  pressure  made  a  perfeetly  tight  Joint,  and 
any  drsired  degree  of  exbauatiou  conld  be  made 
and  kept.  Two  pulleys  were  huog  from  a  beam 
in  my  woikihop,  one  beiog  attached  ''-■■' 


tween  the  ed'e  of  miiror  and  rim  of  box  by 
a  flexible  band  in  Bu>:h  a  way  that  the  mirroi 
would  Im  free  to  more  up  or  down  for  a  abort  dis- 
tance, in  turning  the  miole  over  the  pressure  ol 
air,  aa  aoon  as  tbe  mirror  had  dropped  oat  of  thi 
box  the  little  neceaaarj  diatuca,  would  exactly 


le  other  eve.  Bv  thi 
nld  ba  put  on  edge  o 
per  angle  to  enter  thi 


h  was  hnng 


_     ,  „        o-lhirda  of  tho  waigbt,  tbe 

Other  being  attached  to  the  other  eye.    Bv  tbii 

arrangement  tha  mirror  could  be  ~ 

. in-,    or  at  the  nroi 

any  air-bnbblaa  or  float- 

.._)  hnng  np  o»er  the  liox,  waa  mada  to 

register  about  5m.  of  mercory,  and  the  mirror 
hoisted  from  ita  bed,  turned  on  edge,  gleaned, 
4iC.,  all  tha  opemtions  being  done  in  the  same 
order  «s  is  usual  in  silTcnng  smaUer  mirrors. 
The  back  of  the  mirror  haa  a  polished  sur- 
face,  yet  tha    huld    of    the    indiarubbar  under 

"■-     preuure     ''• —      — ■* "~"    •*—-"• — 

•-%  suffie 

poaitiOE  ..._  .._ 
boen  Ttry  greal.  Of  coune,  great 
to  keep  tbe  watsr  from  getting  on  tbe  back  of  the 
mirror  and  into  the  joint.  A  sketch  is  given 
(Fig.  S,  section  showing  joint)  that  will  complete 
the  explanation.  The  appLicati'^  of  this  prindple 
in  a  mora  perfect  manner,  eipeci&IIy  for  mlrron  of 
DOmparative  thinuHi,  would  natunlly  be  to  make 
the  box  large  enough  to  hold  the  mirror,  the  rim 
acting  aa  a  lupport  to  the  mirror  when  edgeways, 
and  ooming  up  to  aboot  one-halt  the  tbicknaas  of 
•dga,  whan  Uia  mirror  back  waa  close  to 
bottom  of  bos;  Uus,  bj  making  «  Joint  b«- 


Inrthar  extension  of  the  idea  would  be  to  . 
peraunent  call  that  is  always  provided  tc  _ 
the  Israra  and  platea  act  aa  tha  box  would  di 

and  this  pi 

larger  teteacope. 

8eveivl  different  proceeaea  of  ailvering  were 
tried,  but  good  results  could  not  b«  obtaiuKl,  per- 
hapa because  tbe  timperaturea'  tha  time  I  made 
thetriala  waa  vary  low,  baing  from  60'  to  G6'  F., 

'  from  the  redndng  agent  not  being  oorreotlj 

Aftar  tome  experiment^  I  found  the  followiog 

proeeia  answer  vay  well,  and  as  tha  solutiona 
seem  to  keep  wall,  and  are  easily  made,  it  may  be 
worth  mentioning. 
Separate  solutions  were  made  of  nitrate  of  silver 
d  caustic  potash  in  the  nroportion  of  loz.  of  each 
lOoi.  of  watar.  For  the  nduciu^  ngent  glucose 
„i»  UBod,  and  a  lolutioii  of  jri.  iu  lOui.  of  watar 
waa  made.  These  three  solutions,  or  any  qusntity 
in  the  same  proportion,  with  liq.  ammonim  and 
distilled  water  being  ready,  the  proper  quantity 
was  determined  on  upon  the  basis  that  the  aboTa 
qnantitie)  would  be  sullicient  for  2^0  >q.  in.  of 
iuiface.  and  used  in  thv  following  way  : — Ammonia 
was  added  to  tha  solution  of  silver  till  the  tuibid 
.Lppearance  firit  produced  had  quite  cleared ;  the 
potash  aolutdou  was  then  added,  and  ammonia 
ikgain  added  till  the  mixture  was  nlaar.  Then  a 
iraak  solutton  of  silver  waa  added,  drop  by  drop, 
fill  the  Bppaaranee  was  decidedly  turbid  again. 
The  mirror  which,  before  beginning,  had  been 
lowered  into  thadiahalroadycontaiaiug  tha  proper 
funoant  of  diatilled  Water,  waa  now  lifted  up,  and 
the  above  mixture,  together  with  Uie  gluooae 
lolntion,  poured  in  and  stirred  well,  and  the  mirror 
rrarefutly  lowered.  At  a  temperature  of  atwut  SG" 
ii  flue  film  was  got  in  43  minutes  on  thathrea- 
(sot  mirror.  I  hare  uud  some  of  tha  same  aolu- 
dons  at  various  times  to  ailver  small  snrfaoei,  and 
dnd  I  canget  a  good  film  in  much  leai  time,  par- 
tioularly  if  the  temperature  is  a  little  higher.  No 
iloubt  for  higher  temperatures  some  modifioationi 
JTonld  have  to  be  made;  but  the  use  of  glucose 
lUows  a  more  certuin  determination  of  tbe  propor- 
lioDS  proper  tor  certain  temperatures  than  any 
mixtim  ut  sugar  end  acid,  the  active  properties  of 

which,    as   a  reducing  ageat,    '-'-  --' 

changeable. 


capadtj;  are  required.  In  tha  ordinazy  ira"wp 
locomotive  the  boiler  dta  inaida  tlis  framaa,  tndui 
nacenary  water-spaoeaat  ^thar  aid*  of  tha  flnta 
greatly  raduea  the  width  of  the  firebox.  Am 
watar-spaces  are  made  as  email  u  is  eaaMmti 
aafa,  in  order  to  get  the  ocMaaMj  orate  inriua 
To  overcome  oneeTilanothetiaiotroaaGad.  °-1hn 
have  reoentlv  been  placed  upon  th«  top  of  th 
frames,  whiok  admits  of  Iheiz  Mng  made  as  wUa, 
or  wider,  if  neoaasaiy,  than  the  ontmda  at  tks 
fnunea.  ThisiuinoTamaitadmitaof  awidwfct- 
box  and  largac  w»ter-spacM  ;  bnt  tha  bolkr  A 
higher,  and  the  depfli  ol  the  firebox  la  TWjwd 
tedncad.  To  ovarcoma  Uwae  objeoliona  t£a  nn 
deslm  baa  been  adopted.  Freah  coal  la  plaead  jol 
withiQ  the  door,  and  the  Jarring  of  tha  coal  oat 
the  inolined  nates  when  the  locomotiva  ia  nnmH, 
feed*  tbe  coal  ahead  aa  fast  as  it  ia  rcqidrad  to 
snpplv  tbe  Are.  It  is,  therefore,  highly  nacaauiy 
that  the  flreboi  ba  made  deeper  at  the  front  eart. 
Tu  accomplish  this,  the  frames,  instead  of  bda| 
mada  straight  upon  tbe  top,  ore  inclined,  so  as  to  alls* 
the  grata  ban  to  be  placed  quite  near  the  bottos 
of  the  boiler.  The  boiler  is  strongly  boltad  to  thi 
oylindtc-aaddle,  which  is  formed  of  two  piaesi, 
*Boh  oyllndec  bmng  east  aolid  with  the  aaddla,  sal 
bolted  togethai  at  tha  eantra.  The  bank  part  eflhi 
bofler  la  atnog^  anppoitad  by  tour  link^  wUd 
allow   a  free  axpanaion  witnont    springing  thi 

The  Uiia  worked  by  these  enginaa  QinaUr  eoa- 
•Itt*  of  Ave  ear*— viz.,  one  bag^iga,  one  axpnw, 
one  Pollman  drawing-room  0M^^  and  two  irii- 
narr  paauger  ooactJM.  IHth  thi*  train,  **d  aai- 
withstanding  tha  fact  that  the  unoka  ataak  ia  wWI 
inclosed  within  the  tmok»*boz  to  prarant  ttanriaf 
Ore,  plenty  of  steam  is  generated  at  aU  jaita  if  tti 
road.  Tbe  distance  from  Jenar  Oitr  ta  BaanJ 
Brook  is  32  miles,  and  tha  lagnlkx  aekadal*  Um 
>^-Mn  (tatioos  ia  3T  vinnte*.  Thii.dirtBiM*  t«i 
mn  by  No.  IGO  in  S3  minntaa.  ^hzaa  nh) 
apoa  tha  roata  hare  been  mn  in  2  inlimlai  sod 
i*i  aeconds;  the  same  diatanoa  la  fieqnBtlT 
MVered  in  21  minute*.  The  qnickeat  mile  ever  ra 
bjF  thblocomoorewasln  45  second* — timid  betataa 
lule  potts  with  a  stop-watch. 

Diameter  of  boiler— waggon  top.. ..  Siio. 
Firebox  sides, corrugated, length..  I2Siin. 
Width      „  „  „     .,     <3Jin. 

Depth,   front  „  „      ..      difia. 

■■       ba-±  „  „     ..     4-2iio. 

Tubea,  iron,  'So.  12,  wire  gauge  ..  SOD. 

„        diameter Wn 

„       length llft.5iin. 

Orate,  watar  tabes 2|in. 

„      area  in  square  feet 3S 

Heating  nirfaoa  in  firebox ItS 

„  „  tubes l,m 

„  ,,  total 11,330 

8t«iun  pTsasnn  per  aqnare  inch llOtb, 

Wheal-)M*arigid,driving-whaeliTft.  6ia. 

„       ,,       „      toUI 21tt,  Sin. 

Weight  of  lOMmotive  in  working 

order   93,0001b. 

Cylinders,  diameter 18in; 

„  stroke 34in. 

Driving-wheels,  diameter 6Sin. 

Truck,  1-whseled,  swing  boUtar- 

Diameter  of  wheels 32in. 

The  bailer,  firebox,  and  all  axles  of  Otia'  ataeL 


THE    FASTEST    AUEKIOAV    LOCO- 
MOTIVE. 

THE  following  details  of  thenewaipras*  engine* 
on  the  Ceutrul  Railroad  of  Kaw  Jnsey  are 
tbitracted  from  tbe  J:i»ricvT,:  .VicAiaul,  and  will 
ioubtleia  interest  many  of  our  reader*.  The  loco- 
motive litely  built  b;  the  Baldwin  Looomotive 
Works,  of  I'hiladelphia,  for  tho  Central  Eailroad 
if  Xew  Jersey,  was  designed  particularly  for  fast 
passenger  service,  auO  is  considered  by  the  builders 
to  be  their  best  design,  combining  more  desirable 
ieatures  than  any  other  style  of  locomotive  ever 
built  atthair  works.  Four  locomotives  of  this  design 
[via.,  two  with  ISin.  k  Siin.  cylinders  and  two 
withlQin.  x  2tia.  cylinders)  arenow  running  upon 
the  Centra]  Bailroad  of  S.S.,  with  the  object  of 
determining  which  of  the  two  cixes  is  the  better.  In 
general  appearance  the  new  locomotiTes  resemble 
me  usual  atyl*  of  first-class  ei^t-wheet  engines, 
bat  with  some  very  important  miprovemants.  In 
order  to  supply  steam  to  larger  cylinders,  a  larger  I 
(umaoa,  more  heating  ssifaoa,  and  greater  bouse  | 


AMATETTR   KECHANICS.* 

(^CbatiiiHtd  /run  page  445.) 
Botary  Oattera. 

THE  saring  of  files,  time,  material*,  and  pa- 
tience by  tbe  emplnment  of  aneh  rataiy 
lUtters  as  may  be  profllablv  used  in  coanediaa 
with  a  foot-lathe,  can  hardly'be  appraciattd  bjoo* 
who  has  never  attempted  to  uae  Uua  elaaa  of  tWI** 
It  is  astonishing  how  much  very  hard  htbonl  mar 
be  saved  by  means  of  a  small  circular  aaw  lika^i 
ohown  in  Fin.  1-  This  tool,  like  manj  ottsa  tr> 
scribed  in  tbis  series  of  articles,  can,  in  moatia- 
stancee,  be  purchased  cheaper  than  it  can  b*  made, 
and  the  chances  are  in  favour  of  ita  beinw  a  mm 
perfect  article.  Howerer,  it  is  not  as  ilfflwilt  It 
make  as  one  migbt  suppose.  A  pioM  of  shast- 
!leel  may  be  chucked  upon  the  faca-nlatr,  or  Oaa 
iroodan  block  attached  to  tha  face-plate,  whan  ll 
may  be  bored  Co  fit  the  saw-mandril,  auul  rat  ia 
'ircular  form  by  means  of  a  suitablo  hand-taal 
It  may  then  be  placed  upon  the  mandril  andtomri 
true,  and  it  is  well  enongb  to  make  it  a  liltls 
thinner  in  tbe  middle  than  at  tbe  periphvy. 

Thero  are  several  methods  of  tornung  Ui*  ttath 
i-in  a  circular  saw.  It  may  be  spacvd  »"■!  fliad,  si 
it  may  tra  knurled,  a*  shown  in  Fig.  2,  andttm 
rjed.  leaving  every  third  or  fourth  tooth  fcRttd 
by  the  knarl^  or  it  may,  for  soma  pnipo***,  hs 
knurled,  and  not  filed  at  all.  Another  way  of 
fanning  the  teeth  is  to  employ  a  hub,  i 
like  tut  used  in  making  c"-  — 

•  nam  the  Bei-DiM  ^sht 


Jaj.  20,  1B62. 
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Jig.  3 ;  ths  difFsrence  betveen  this  hub  and  the 
oxbm  oae  referred  to  is,  that  the  thnwd  haj  one 
•faraiKlit  aide  carrMpODdiuE  « itb  the  ndiol  (ide  of 
the  tooth.  The  blaak  from  which  the  uw  u  made 
!■  plao»d  on  a  rtud  projsotiiie  from  a  handle  made 


ihiopporti      .  .  , 

tMth  mie  formad  if  the  oaftan  on  the  hab. 

Tlia  uw,  tftaf  Qie  teeth  an  formed,  may  be 
bwdinMl  Kid  tempered  bj  heating  it  alowlr  until 
It  aitt^nt  a  dietrf  red,  and  plongiag  it  nraight 
down  adgewiee  into  omL  deM  water.  On  remor- 
fiV  It  Iwn  the  water  it  iooald  be  dried,  and  olnned 
irUh  apiSMOf  amerj-papei.  and  iti  tamnir  drswn 

to  a  pniple,  orer  a  Bonie 
flaaie  of  an  alcohol  lamp,  ur  ux 
JM8.  naimall  law  ahown  in  Tig. 


ot  plate  of 


together.    Another  methoi „ _. 

illoatrated  by  Fig.  11.  A  aimpls  leTer,  foloramed 
on  a  bar  held  b;tlietool-poat,ii  drilled  and  tapped 
in  the  end  to  teceive  the  aarew.    After  adjninng 


To  make  a  ontter  at  thii  kind  ia  more  difflault  than 
to  make  a  aaw.  and  to  do  it  readily  a  milting- 
maohine  would  be  required.  It  may  be  done, 
howerer,  on  a  plain  loot  lathe,  by  employing  a 


gnlde  to  the  p«tt«m  which  cairiea  the  work  to  be 
operated  upon.  The  principal  uie  of  thia  con- 
trivanoe  ia  to  ahape  the  edra  of  curved  or  irregular 
metal  woA.  The  casting  to  be  flniahedia  faatened 
— by  oaaMot  II  amaV,  and  by  olampa  if  laree — te  a 
pattern  haTing  azaotly  the  ihtpe  reqnlred  In  the 
nniihed  work. 

By  moring  the  pattern  in  oontaot  with  the  table 
and  the  mandril,  while  the  latter  Mnlre*,  tlw 
edges  of  ths  work  wiU  be  shaped  and  inished  at 
the  same  time.  By  snbslitating  a  conical  oatto: 
for  a  qpliudrical  one,  ths  work  may  be  bsrelled; 
by  nsing  both,  the  edge  mar  he  made  smooth  and 
square,  while  the  comer  ii  beTslIsd. 


Thcee 


Dg.  8. 


from  a  rod  of  Bne  [steel.  It  ia  very  naefal  for 
slitting  abiMit-hrua  and  tabea,  slotting  amall  ahaf  ts, 
nloUng  acrewi,  Jtc,  Being  qntte  amall,  it  hsa  the 
adrantage  of  hanug  few  teeth  to  keep  in  order, 
and  it  may  be  made  harder  than  thoae  of  larger 
diameter.  A  series  of  them,  Tarjiog  in  diomerer 
fnm  one-eight  to  three-si^htha  of  an  insb,  and 
varying  ooiuiderabty  in  Uuckuasa  will  be  foond 

>  eotteis  or  aawa,  with  the  exception  ot  the 
one,  may  be  Died  to  the  beat  advantage  m 

iea  with  a  aaw-table,  like  that  ihowa  in 

8.    TUaiiaplane  iron  t&ble,  having  a  longi- 

lal  groove  in  Its  face  to  receive  the  gniding-nb 

of  the  carriage  ihown  io  Fig.  9,  and  a  tranaveise 
noOTe  numlBg  half-way  aoiosa,  toreeeiTea  alit- 
Sng  gauge,  aa  ahown  in  Fig.  3.  The  table  in 
■•ppMtea  by  a  standard  or  lEank,  which  fita  into 
tite  tool-reac  socket.  The  gaw  mandril  ia  sup- 
parted  between  the  oentrsa  of  the  lathe,  and  the 
tawptojeota  more  or  tees  through  a  alot  formed  in 
the  table.  The  gange  aervea  to  guide  the  work  to 
be  slotted,  and  other  kinds  of  work  may  be  placed 
om  or  against  the  carriage,  ahown  in  Fig.  9. 

It  li  a  very  aimple  matter  to  arrange  gniding 
^eoee  for  ontting  at  any  angle,  and  the  saw  table 
may  be  used  for  either  metal  or  wood.  The  aawi 
for  wood  differ  from  those  uaed  for  metal ;  the 
latter  are  filed  atiaight,  the  former  diagonally  oi 
Seaming.  Amaug  tbe  many  oiea  to  whinh  metal 
HWt  may  be  applied  we  mention  ths  slitting  of 
sheet  meiala,  splitting  witee  and  rodi,  slottiBg  and 
grooving,  niekiug  sorswa,  &o.  Fig.  10  ihowa  a 
holder  tor  receivuig  acrewa  to  be  nicked.  It  ia 
nsed  in  couneclion  with  the  aaw  table,  and  ia 
tnoTed  over  the  aaw  againat  the  gauge. 

To  fadlitate  the   removal   ot   the   acrewa  the 


EOTABT    CUTTBHS. 

T-shaped  enttei  and  ualug  a  holder  (Fig.  T)  having 
an  angular  groove  for  cuceiving  the  oyLmdsT  on 
which  the  outting  edRsi  are  formed.  The  blaikk 
can  be  spaced  with  anfflcitnt  acaoracy.  by  meana  of 
a  fins  pair  of  dividers,  and  after  the  first  groovs  la 
out  there  will  be  no  difllaalty  in  gettiug  the 


NKTAL   SElFmO. 


■Dffioisntly  accurate,  as  a  nib  inaerted  in  the  aide  of 
the  gnide  enters  tha  first  groove  and  all  of  the 


One  of  the  beat  spplicationa  of  this  tool 

in   the  amalt  engraving.     In  this  case,  a  table 
similar  to  the  saw-table  before  deaoribed  Is  nip- 


Ths  tool  'shown  in  Fig.  12  might  propedy  be 
called  a  baml  aaw.  Itia  made  by  drfu^  in  the 
end  of  a  ateal  rod  and  forming  Uie  teeth  with  a 
file.  To  avoid  cracking  in  teiapenng  a  «™«ii  hole 
abould  be  dilUed  through  tbe  aide  neat  the  bottom 
of  tbe  larger  hole.  To  manre  the  free  woAing  of 
the  tool  Ifabould  be  tamed  so  that  its  ontting  edge 
will  be  rather  thisket  than  the  wvtioii  b^ind  ul 
This  tool  should  be  made  in  vanoos  sisea.    Tools 


SOME.'OP  THE  IirsnSTBIAL  USES  OF 
THE  CALCIUM  COHPOVHDS.-II. ' 

Br  TnoiUH  BoLAB,  F.C.S. 

THE  composition  of  the  ordinary  carbonate  of 
lime,  as  repreemted  by  chalk,  iaezpreesedby 
the  formula  - — 

OaCO,. 

Ca  stands  for  40  parte  of  caldom  by  weight,  0 

for  12  parts  of  carbon  by  weight,  and  O,  tor  thna 

times  sixteen,  or  4B  parts  (3  ozygsn.    ']^iu  we 

Calmam 10 

Carbon  13 

Oxygen 48 


These  figures,  when  added  together,  make  jut 
*  Being  as  Absbaet  ot  the  Cantor  Lectmea  ddlnwia. 


KNGLIBH  HXaEANIC  AND  WOBLD  OF  BOIEHGlEt  So.  978. 


Jak.  20,  lua. 


IDO ;  ■□  ttut  duUk  contoiai  10  per  cant,  ol  uJcium. 
WbcD  GUbonatc  of  lime  ii  heated  to  ledoeu  audcr 
flTcunble  ciicnmituioei,  the  wbota  of  Iba  carbon 
Iki  ctl  in  companj*  tritb  two-thirili  □(  the  oxygen  : 
thogaieoni  pioduet  thui  conitituted  being  ciulcd 
Mlbrn  dioxide.  The  whole  of  the  raldum  ic- 
vaJnibcliinrJ,  united  irith  onc-thiid  of  tha  oxygen, 
this  campound  being  ordinary  lime.  In  lyraoolic 
luguage  the  decomposition  ii  thus  npnuentod  ;— 
CaCo,  =  CaO  +  CO,, 

TbfMiymboltimplj  that  IDO  parte  by  weight  of 
iBkinm  carbonate  ipUt  op  into  50  paiti  ot  lime 
and  44  pails  of  caibon  dioxide.  AlthoaEb  the 
dininDtion  of  weight  which  a  limeatone  undergoes 
vhea  bnimyl  ia  44  per  cent,  or  mare,  as  moiatuia 
kod  orgu.ic  matter!  are  often  preHmt,  the  rsdaction 
as  regards  Toiume  is  much  leu — sa;  some  14  to  'in 
percent. 

Hare  is  a  imall  fragment  of  carbaunte  of  lime  in 
the  form  of  marble.  You  aee  that  the  hut  □(  this 
blowpipe  ii  directed  on  it  for  a  few  seconds  oiJy  ; 
but  Itis  BuHicea  to  effect  the  dBcomposition  of  a 
conuderable  proportion  of  the  caibonale,  so  that, 
when  it  is  pluFtd  on  a  ihent  ol  damp  acd  strongly 
oolouredwd  hrmna-faner,  angoroua  bluecolouia- 
tlon  is  iamedutaly  fozmad  laund  the  iMtwial 
Althon^ttecwfanMta  ti  Ums  ia  ao  readUy  da- 
eompo-ed  by  heat  under  theae  dreanutances,  it  ii 
qoilE  possible  to  expose  it  to  an  eqoally  high 
temperatura  without  JecooipositiDn  occuniug  to  ~ 
notable  extent.  If  carbonate  of  lime  is  heuted 
ttimtta  in  a  closed  iron  tube,  it  simply  fuses,  oi 
teau-aiyataUiDt:  oMi 


of  cirboQute  ol  IL 


liln  maibe.    If  it  ii 

•tmcipberic  presiore,  the  decompotili< 

treoiely    slow,    unleii    the    carbon    dii 

liberittd  is  removed  by   lomu  means.      Thia  lut 
iait  is  Ttry  wtll  illustrated  by  snexpeiimeut  .L_l 
it  will  be  easy  ti  show  you.    Heia  is  an  iron  tnbe 
whirh  passsi  ihrDugh  one  of  Mr.  Fletc'      ' 
gaa  furnaces  iur  beating  tabes,  and  lli 

Kcked  lalErubly  full  ot  tragmeute  c 
1  few  mmuies  the  tnbe  will  be  healed  to  bitgLt 
lodocss,  and  yon  will  oolice  that  the  eTolutiou  of 
carbon  dioxtdu,  ai  maaaurwl  by  the  occaiionai 
bubblca  which  pau  into  the  gu  jar,  is  eilr«mel} 
■low.  Iiolice  the  ttl«ct  now  of  puaing  Bttam  ovi!i 
the  bcal<d  cjrbouateot  lime.  A  ravitTeTnlution  ol 
dtrboodiaxidi)  lalcnplace,  audtbe  leetdviug  jjr  li 
almost  immediately  fOleJ  with  the  gas.  A  siteau 
of  ail,  or  other  gaaeous  matter,  will  produce  l 
similar  eiiecC ;  bat  steam  ia  most  witably  cITictiv. 
iu  eipeditiag  Itiedacompoatiuu  o<  heated  cacbQUHti 
of  Lime  into  iiEUe  ^nd  carbcv  dioxide,  lu  i  similar 
way,  the  decniitpofitLonmay  lialaoiliatfad  by  a  re- 
dDRtion  of  the  pressoie;  ai,  for  eximple,  when  Iha 
liihrated  carbon  dioxide  is  camliuually  iiunOTed  by 
■eons  ot  an  uir-pamp. 

A  Tfiry  faiith  tiunpcraturo  ii  cot  by  an)-  meani 
aecc-sary  for  ciTccluig  the  I)i;>iougb  itecompositioii 

— 1 ..  ..  lima;  u  nii,ilurale  red  haat  being 

,  if  ttbcr  coiidili'ins  are  favourable. 
__  mpLd  curreuc  uf  steam  may  ba  con- 
10  TuiuiMi  the  tune  neciwary  for  the  decom- 
WMitiMi  to  oue-eiehlh,  and  a  knowledge  ol  this 
tact  has  led  some  to  euppase  that  a  notable  ad- 
*Bntjj;s  is  gained  by  the  buining  of  damp  timo- 
atoae.  Tbu  aupposition  seems,  bowsrer,  to  be  uu- 
louuiled,  as  niiu  uiiy  readily  believe  Hhirii  it  'u 
borne  iu  mind  tbut  the  greater  part,  ii  not  the 
whole,  uf  tbe  watermuit  be  driven  t.S  long  before 
the  hejt  riifuin  il  for  effecting  the  decompusition  ot 
the  CJibonala  ia  reaidied.  It  appears,  huweTcr,  an 
advantage  t<>  i-Lice  water-tmugas  iu  the  air-ways 
of  th(ifUTUSC>.'<i  iu  which  lime  is  burut.  Iu  cou- 
iwBtisa  witlnLla  jtuint,  it  must  not  be  forgott'U 
that  iDuh  lUkli  as  wuod  and  ea.il  oontaia  a  notable 
portjon  of  hydiogin,  and  when  this  bums,  water  is 
lonned 

Your  attciitiou  vrill  next  bo  called  to  some  dia- 

The  JrdWiiig  nhiuh  is  now  projtuted  mi  the  screeu, 
raj.rcstuls  uue  (<f  the  most  priuutive  lime  furnaces, 
bat  a  furni  aiill  iu  actual  use.  It  oousists  merely 
ot  a  dome'Sltnpiid  beap,  which  is  t.)  or  IHit.  ae^o^s. 
and  is  budi  u|i  of  alteroata  layers  of  fu^l  und 
limtstono,  and  eovetod  with  loam,  eictptiug  the 
extreme  tjp  aud  jn  Dpaoiag  at  the  bottom,  nhicb 
leads  iutu  a  tun ui.1- shaped  clinuuel,  liadin^  acr^isi 
the  bottom  of  tbe  heap.  Altliough  this  piimitivu 
lime  furnace  it  verr  wasteful  as  regard  fuel,  tbeie 
arGO':cuiuD«v.'Uiin  itis  themostcD  *  ' 
nmt  tor  burning  liii-_. 

lue  null  liii-.trm  slide  represeots  a  rudimentary 
shsi:  fumaci-.  uud.  in  most  ciueD.  sucb  a,  furnace  ' 
01  the  limestone  rock  itself.    ItcoD 
Ic'.tiii  shaft,  about   14ft.  Lndiaateti 
.ind  a  half  times  as  deep,  asm^ 


of  the  train,  just  after  it  has  paised  Weatcombe- 
park  Statien.    The  next  slides  represent  improve  - 

'-  on  the  aimpla    shaft   furnace,    a    firebrick 

„  being  mtroduoed,    the  mouth  being  aome- 

what  contracted  :  while  methods  cf  ioaerliug  sticks 

wood,  so  as  to  lead  tba  draught  c^iually  through 

a  various  parts  ot  the  mass,  are  shown.     The 

diagram  now  before  you  sttows  another  step  in 

advanoe,  a  grate   ot   fiie-bais  being  iutroduoad, 

and  a  permanent  arch  ot  firestone,  or  other  refrae- 

'~ry  material,  instead  of  the  temporary  arch  built 

1  out  of  the  limestona  itself,    llany  forms  of  in- 

rest  must  ba  passed  over  without  oaniideraUon, 

order  that  yon  may  he  onabled  to  study  than 

ruaces  which  are  coutinuons  iu  their  action— that 

IS  to  say,  are  kept  conatantly  burning,  fuel  and 

trash  Umcitona  beins  added  at  the  top,  and  the 

burned  hma  removed  at  the  lower  pirt,  without 

exlinguisbiug  the  fire.     In  the  case  o!  the  lama 

'  lapreieiiled  on  the  screen,  you  n-ill  notice  tl 

ipiug  arrangemont  fur  stopping  the  draught 
time  of  extracting  the  burned   lime,  the  hot 
hma  Ix^ing  raked  into  the  cooling  obarabers,  which 
are  proviiled  with  veatilatiug  sbafts,  iu  order   ' 
facihtato  tha  operation. 

It  41  probable  that  a  notable  tutors  it  bafora  tha 
^—«  at  hnnmg  lias  by  naaui  of  gaaeoas  f isal, 
generated  by  rachan  appaiitssatthatof  .Siemi~~~ 
ipecially  When  this  method  is  carried  out  in  c 
inelion  with  the  principle  ot  the  ling-iuroaCG 
snular  kiln.    In  kiliis  ot  this  dtecription  the  t 
lamber  may  ba  i«||arded  as  a  riag  or  cloned 
«ailplr>ecd  in  a  horizootal  poaitiou  ;  but  this  i 
~  led  not  ba  round,  it  being  more  usuallj  formed 
ta  an  ohlosig  with  roundad  comors.    Tbe-fire- 
laonel  or  ring  may  be  regarded  as  bting  built  up 
efanumbcr  or  segments,  aud  a  cut-off  or  damper 


may  Ij 


ted  between 


nay  t 


Each  segment  has  a  direct  crui 
with  the  miin  chimnty:  which  can,  howc 
cut  off  by  means  of  a  metal  btll,  which  dip! 
ring-aba ped  vestel  coutaimng  sand— a  formi 
whicb  is  extremely  uietnl  in  funmci 
■Fgmenl  con  also  be  upened  so  >a  to  admit  tbi 
exisiaal  air  or  limeatime;  and  fuel  is  addei! 
through  small  holes  in  the  top  of  the  nog-system 
yow,  imagine  that  una  of  thti  dampers  or  dis. 
phra^rms  is  inserted  between  two  of  the  segmeub 
BO  as  to  bloDk  the  ring  at  that  point,  aud  that  ihi 
segment  on  one  aide  of  the  damper,  say  tba  right' 
hand,  i*  open  to  the  air,  while  that  at  the  ottaei 
side  i<  aonnectsd  with  the  ohimuey.  If  the  die  ii 
DOW  lighted  at  the  open  srgmcuti  t)>o  dome  o! 

the  adjacent  segment,  or  thai  oi 


thecbimney.  Things  beiug  allowed  to  go  on,  • 
'  '  '  .rrived  at  wheu  the  maximum  of  com- 
rcated  at  a  point  midway  iu  the  urcuit, 
Iha  damper.  When  this  in  tha  ease,  Iba 
bero  the  lire  first  began  ia  Baptlad  ot  its 
lime,  and  freah  limeatone  put  iu ;  while  at  the  same 
'  dtad,  ao  aa  to  add  this  teg- 
eaul  of  the  series,  the  chim- 
iiigr  hnini  then  nnniinnti  il  with  it,  aud  lha  air-way 
of  tha  nest  wgrnaot  on  tha  right  is  opeueil.  By 
proceeding  in  Una  way,  the  puint  of  maximum 
combustion  cau  be  kapt  nearly  npjioidts  the  dia- 
phragm er  lUmper,  nnd  that  air  winch  actuates  the 

*. , —  -Ties  considerably  heated  in  its  passage 

a  which  is  already  burned,  wuilu  the 
impitt  a  cousideiabla  proportion  ot 
eat  tu  that  maleriml  which  has  not  yet 


ts  of  a  cylii 


aul  about 

huri»untnl  ch_.. ..      ---    „  

ilom'.'  at  liuieetone  is  generally  built  round  about 
thb  place  where  the  hoiiiuulal  cbauiiol  opem 
Iho  iihafC,  s'j  as  to  allow  an  nppniiimutjiy  i 
distribution  oE  the  heat.  This  form  of  fu: 
works  very  siti.ifiietorily,  if  carefully  mau' 
and  very  many  I'i  tbem  are  in  regular  use  all 

tba  country.     Tliose   of   you  whi  travel  oi 

IkintU  Eistein  Boilway   towards  Woulwich  muy 
tat  ona  I(y  lookiag  out  ot  the  tifbt-hond  window 


<  other  s: 


t  tba  d 


beloTi 


fusing  action  ot  Sie,  the  intenae  heat  of  tha  sleatrit 
arc  only  serTing  slightly  tosottanit.  Thiiinlui- 
bihtf  is  taken  i^vantage  of  in  the  lima  fnlliM*  d 
Denlle :  this  apparatus  being  nsad  tor  mdlfaig 
~latinum  and  other  highly  iuliisible  metala.  Ha* 
a  smaL  one  which  will  serve  for  melting  bait  an 
ance  of  platmum.  Tha  metal  is  pUoed  in  th* 
.  oUow  of  the  lower  block,  and  Qm  flama  <lt  a 
powerf  b1  oiy-hydrogeu  blowwipe  ii  mada  to  tabt 
at  the  top,  as  yon  now  see.  Ton  notioe  how  Ihl 
incandescent  lime  glows,  thii  glow  being  tha  will- 
known  limelight.  Her*  is  one  of  the  usual  uni^i- 
1  for  wodndng  this  light.  A  jot  of  eeal>pi 
■aed  Gy  a  &na  stream  ot  oxygen,  and  tho  shin 
ilniab  flame  ia  allowed  to  impmga  on  a  ■sail 
oylindai  ot  quick-lime  ;  this  bacoming  insandss- 
cent  almost  immediataly,  and  giTiDg  out  th>  fadU" 
liont  light  which  yon  now  see.  The  limdlght  fi 
being  used  in  this  mogic-lantem  for  projeoliug  ths 
photographic  reduclious  of  diagrama  on  the  screen; 
and  as  the  light  in  question  is  highly  actinic,  it  ii 
of  freqaant  ose  in  many  phutographio  operalionli 
and  notably  in  making  aidorgemente.  It  ia  veiy 
probable  thai,  before  long,  the  limelicht  may  com- 
pete wtth  tha  eleetiio  light  tor  the  illnnumtion  d 
luge  bdldingi  and  open  placei- 

Inm  and  Btwl  mar  be  satiafaobMilj  «at  inliM 
asad^  The  (Wehrist-ThoBiM  pifluuw  tna  ttwdi- 
phosphansatian  of  iron  is  well-known  to  jon ;  Iks 
convotarbeing  lined  with  lime  biicka,  which  take  of 
the  phMphorua  during  the  aperation  ot  "blsa- 
iag."  One  of  the  bricks  used  ia  oo  the  table,  aiu 
yoti  can  examine  it  for  yonnetw.  it  ia  ooalel 
externally  with  pitch  as  a  piateotian  a^juttts 

When  liine  is  biooght  into  oootut  with  water, 
combination  soon  ensues,  and  heat  ii  aiolTCd;  s 
whita  powder  contai&iug  CaH^Ot,  andoosoBauy 
known  as  slaked  lime,  bfing  tha  IMOU.  Tha  h«l 
BTolndby  the  slaking  of  lima  haa  bean  knows  ts 
eanse  flici,  and  one  occasiaaallr  laaa  woikmo 
oootdng  breakfast  or  dinner  by  the  IkMt  of  a  bc4 
of  slaking  lime.  When  lima  ia  tiaaly  ^cpaaedb 
the  air,  it  aaoD  ^sorbs  enough  mtar  to  beoosu 
alakad,  but  at  the  same  time  it  abaorba  eailuiite 
anhydride,  and  is  pirlially  conTBTted  into  orths- 
sarboLSte,  CinCO,  -r  i  HjO,  a  substance  which  il 
exceilemly  wtll  aOaptcd  lor  making  mortar. 

Lime  dissolves  iu  ubout  SdU  porta  of  cold  waM. 
bnt  is  somewhat  lets  soluble  iu  hot  water,  so  that 
when  this  clear  lime-water  is  boiled,  it  wiU  depc* 
apartioDof  itslime.  Tba  principal  uae  of  liniEU 
taking  mori^r,  and  in  this  case  sand  ia  ase^ 
>uly  to  prevent  the  cracking  which  waoU 
happen  if  " — 


The  waste  ol  he.it  il  s^ 
Iructed  annular  kilo,  that 
s  seven  per  csat.  of  fuel  ii 


SB  at  the 
of  lime  ' 


Seve 


!S  OS  little 


aooppr 


...  Of  limt 

I  to  unite  chemically  with  a  potttn 
I  layer  of  true  ailicate  ol  lime  baiag 
formed  louikd  eaak  grain  ol  sand.  The  eOBTMBia 
ol  the  lime  into  oaibunate  tokaa  place  wltt  o^HM 
slowness,  and  appaata  to  play  a  acoondafj  part  n 
relation  to  the  hardeuiag  prooeea,  aa  aainplBS  01 
murlor  taken  from  Ibe  gieat  pyramid  iti  Egjll 
were  found  to  contain  free  liom. 
The  proHmce  in  lime  of  certain  foceign  badiea.BI 


irposa 


.    , .  o'lide  of  iron,  ilhcs 
eiercisea  a  remaikable  iiidi 

oi  mortar  made  with  il,  su ^ 

a  degree  drpfuding  oa  many  arcumatancea,  Its 
property  of  settiug  under  water.  :Such  a  liiasii 
ordmaiily  called  hydruulio  lime. 

At  Pazzuoli,  in  Italy,  a  rsmarkable  Toleaut 
ptndnot  called  puzfoiana  is  found,  this  matsrid 
consisting  princially  ot  silicates  ol  cakin*. 
aluuininm,  aud  sodium.  Wbeu  this  puuolanaii 
intimately  mixed  with  on  ordinaiy  or  ■"  ''  "  "' — 
hydrauat  "- '  "  -•■•■■=— 


is  obtiiiued,  which  p( 


leral  known  aa  trass,  and  which  not  oaly 

is  found  abundantly  on  the  bonks  of  the  fihiae, 
hot  also  ocoura  in  Ireland,  ia  an  auklogOBS  ob- 
s'oncei  and  it  is  largely  used  in  soma  psita  al 
tiermany  aud  in  HoUiuid  for  makiDg  hydraalM 
mortar.  Finely  powdered  lilica,  gloaa,  or  ligUlr 
buruad  clay,  m  a  state  of  minute  division,  p<» 
sesses  similar  properties ;  but  in  the  present  dlT 
hydiaulic  cements  are  mostly  obtaiufid  eithal  VJ 
the  caiefel  calcination  of  impure  limeatoaa,  al 
iuuud  in  nature,  or  by  the  use  of  artiticial  miitans 
— hay  of  chaUc  and  clay — made  up  to  tba  rtqaind 


cemaut  burning  is  pettotmed  on 
s  likely  thnt  Ibis  system  will  C[>m 
inio  nse,  eiiutr  with  eolid  or  with  oasauus  foe 
It  ia  not  at  all  neoesaary  that  the  aharioi  chimue 
should  be  built  iu  the  midule  of  tbe  ring  system,  a 
represented  in  the  dis^rsm  now  on  the  sorarn 
only  when  ft  is  onttido,  some  ot  the  chimue 
ehannels  must  be  a  little  longer.  If  one  wishes  I 
increabe  tlie  tiun-ont  of  a  ring-furnace,  it  i 
merely  utcesssiy  to  use  twu  d.>iai>ers,  and  keep 
each  b]i1!  of  the  f  umaos  m  independaBt  aalion  ;  but 

iu  such  a  cnse    ths    air  passes  over  a  Isas  leugth  , ^ ___. 

ot  lliiiahed  lime,  and  the  products  of  oombuslion  i  Enormous  quantities  ot  tha  ao-oalled  Fortlwl 
are  leu  perlcclly  denuded  of  tbiir  surplus  heat  I  cement  ora  now  mauufuctured  in  thia  and  other 
by  resrOTi  of  ihe  shorter  length  of  unburued  I  countries  by  mixing  chalk  with  riTer-mud :  aad, 
matnial  river  which  tbay  pass ;  there  it,  therefore,  <  after  the  moss  has  dried,  burning  until  imiiftal 
teas  economy  of  fuel  tlmn  when  cue  tire  is  kept  1  vitrification  sets  in.  The  mass,  beioK  now  ludy 
bnning  iu  each  1  umaca.    il  tbe  liu^  or  aunular  i  ground,  forms  an  admirable   hydraulic  mccW, 

.  .   __.  ; . .  I 1,   n.—  ..  -n  __.„..  1  ^ijgQ  mixtd  with  water  and  sand. 

Tbe  cement  ordinarily  called  "  Roman,"  iamadi 

from  the  uodules  of  hitibly  fsrrugiuaua  and  T^ 

ipounil  of  oxyscn  and  I  impure  limettone,  knowu  as  aeptaria,   wt«h  an 

ide  ot  raldum  '  found  iu  tbe  Thames  Volley,  ana  it  aeta  with  gnat 

double  the  i  rapidity.  , 

ig  piopertiea  ot  lima  knbe* 

.  obtaining  compact^mMBrt^' 


Well,  now,  lime  is  a 
calciuin :  but  bei-ides  li 
there  is  another  oxide 
proiKirtioii  of  oxgeu. 

.._.    _,_     ^y^(    .. 


t  tha  bibir 


,   _    ...J       The dephoFphori 
iterest  out    rendered  ai        ""' 
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EKOLISH  XEaOANIO  AND  WOBLD  OT  BOIKOBt  H*.  STS. 


jiboiphorui,  BflsT  wbicb  the  comnimtinJj  fueibia 
phoBpbLda  n  haaCnl  m  p«vdend  uattf  u&bl  all  tha 
"phoiphorus  becomee  removed^  As  on  mdir«t 
munu-e,  limu  pueiew?»  tome  valua,  dMomposinji 
dlicktu,  diiiutegratiiig  bigumio  mattar,  uid  de- 
■tcoying  iuMOti.  As  an  ^gbtit  in  v&hout  chcmiml 
indutrUM,  Uois  buldt  ob  impartaut  poaitioii :  its 
nan  In  tauniug,  the  piepimtion  of  tbe  caiutic 
slkaUaa,  the  l!b«ratioii  of  umaoiua,  uid  otbuT  pio- 
BBMM,  bOBg  nry  coiuidentble.  With  leipsct  to 
Ita  biMJiij  on  thii  irOD  iuduitr;,  mj  letnun  most 
be  daftinHl  until  tbe  ntiliution  of  iba  fiunmra  alkg 
la  otmttiatd.  Sodjs  kinda  of  glue,  u  for  fpzuDpla 
tks  hud  Bohemimik  TBiietj,  coutaiu  A  ooliaidmbiB 
propoatioo  of  lima ;  uid  powdared  Umo  ia  ofte& 
■uai  in  fteUag  dolioate  tutielea  of  steal  irbiatt  it  ia 
Bodaainbls  to  oil.  In  ttaii  caaa  it  moat  efieetDallT 
pntsnta  mating. 


SCIENTIFIC   SOCIETIES. 

SOTAL  ASTBOHOMICAL  BOCIKTT. 

fTlHE  JuKiuij  meeting  wsa  bald  at  tha  Society' 

I        Boom*  >t   BnriiDgtoD  Hooie  on  FHdftT,  1 
13lli  inat,   J.   R.   Hind,    Eaq.,  '-'--'    •-  ' 


Han;  Eammbe,  Esq.,  DitrbaniNubJ;  Major E 
8._Qoidoii,  It. A.,  Bujil  Carriage  Dcpannteut 
BoralAiwniO,  Woolwich  ;  T.  Huida,  Esq.,  B  A 
IB,  Caitle^itceat,  Cailislo:  .T.  N.  HirriBou,  Esq, 
"         ■  "         ;    Alftod  Mornn 


Baling. 

Eaq^  C.E.,  StdnBj.  Now  .South  Wi 

H.TMk™.  K-q.,  KiuK'a  Korton,  m 


m  1  a.  a.  ItsBkiu.  Esq..  B.A.,  SS,  St.  Jaim-a'a- 
__aet.S.W.:  I.  BobetCa,  Eaq.,  KtinuciHe,  Ma|t- 
hnll,  Linrpool ;  Captain  M.  tiilt,  4H.  Cliftori-bia, 

"'     '-■--' '■    -1  the  Bav.  W.  J.  Wilby, 


St.  John'a-wood 
B.A.,  U.tLS.  C/i'    .      . 
•iMtad  FallovB  of  tlui  Sui...^ . 

Mi.  Chiiitia  read  anTeial  pupen  giving  accsutita 
of  obaeiTatioiu  of  the  tiuiuit  of  Mdtcutt  uI  the 
7th  of  November,  1881.  Mr.  EllBr>-,  whoobaerTed 
At  Uelbonnie  with  an  ISiu.  refractor,  nir  a  nbito 
■pot  at  the  centie  of  the  planat'i  diao  daring  Ibf 
whole  time  it  waa  upon  the  aun.  24o  dutartian 
waa  obaarred  at  ingreu  or  egreta. 

Mr.  Tebbutt,  who  obaerTed  at  Windaor,  Now 
Sontb  Walaa,  with  a  IJin.  refnctor  and  negsbive 
Bjopieca,   sair  no  black  drop  at  cgren,    ~     '     ' 


1  the  o 


9  of  I 


Cat's  diwj,  which  at  one-Uine  , 
then  DDt.  Hq  watched  fat  a  brighter  balo 
anmnd  tbe  planet,  but  was  unable  to  de tact  any, 
or  ao;  trace  of  a  aatc-llite. 

lb.  Nuninga  Ran  aud  aeyeral  fiieuda  obserrad 
tbe  trantit  al  Vazin(;apatain,  but  they  do  uut 
mention    any    black    diop  or  ligament  ai  being 

TUbla. 

Tit.  Maunder  was  call'd  npon  to  read  a  note 
n  tbe  employment  of  photngraptay 


thetr 


not   ISS 


luid,  di 


oOiniBg  Irausir,  the  soli 
to  ita  maximum,  and  there  ia,  therefore,  a  hi^h 
prObabiLitj  that  a  fair  number  of  apota  and  facuTic 
irill  he  Tisible  upon  the  sun's  suTface.  Tbe  planet 
will  croaa  tbe  >ud  at  nbont  t2''aDuth  of  heliographic 
latitude,  and  the  limh  of  V<;uas  will  extend  aa  fat 
a*  37"  Boath  latitude.  This  »  not  beyond  the 
limit  of  tha  zone  in  which  apota  an  oaouionally 
aaan ;  aud  though  it  is  scarcely  piobabia  that 
Vaniia  will  pais  over  a  spot,  she  may  probably  pass 
orei  faculiu.  The  objrct  of  tha  note  ia  to  auggeat 
that  undur-eipoted  photographs  ahould  be  trikon 
at  the  various  Btatii,ns  by  wbicb  tha  parallax  of 
tba  planet,  aa  obsetred  upon  auob  aolat  details, 
may  be  determined,  'the  great  diificulty  m 
maaauiing  tha  photographs  taken  daring  the 
Transit  of  18T4  wai  found  to  arise  from  tbe 
laet  that  the  litt'^t  '^f  Uib  aun'a  disc  fadea 
ofl  my  rapidly  towards  tha  limh ;  so  that, 
in  order  to  get  a  good  imprsiiion  of  the 
limb  it  is  neoesaacy  to  giie  a  long  ezpoeare,  and 
tha  oantral  portiona  of  tha  diso  are  OTer^aipoeed- 
Bnt  foe  the  method  now  propoeed.  it  would  only 
ba  ntceaiaty  to  give  a  tiiKbi  expoeure,  and  the 
panllax  o(  theplimet  may  be  determined  from  any 
taro  itatioua,  whether  the  place  of  tbe  planet  ap- 
poara  to  shift  towards  the  limh  of  tha  bud,  or  lo 
anj  other  direction,  if  there  are  auitahle  daloila  in 
thalmmediata  neigh boorhood  of  the  i>Unet  from 


the  position  of  Venus  on  the  enn  to  a  spot  or 
faanla,  you  are  mare  likely  to  obtain  a  detlnite 
reaolt  than  if  you  aimply  refer  it  to  the  limb, 
bMBuse  tro  find  that  the  limb  of  tbe 
tolai  dito  depends  upon  Ibe  collodion  employed. 
Tha  abaorption  in  the  aolar  atmosphere  aeema  to 
lie  ehieS;  in  tha  rrgion  of  tbe  spectrum  between 
1  U,  and  constquently  if  any  departi 


tage  in  obMCving  tha  position  of  Venua  aa 
pared  with  spola  and  laoalm  ia  that  tha  boiling 
appearsnai  of  tbe  image  is  moat  intanae  on  the 
liiab.  In  obianing  in  London  we  are,  as  might 
be  eipectod,  very  familiar  with  this  dreadful 
boiling  appearance,  and  frequently,  vben  the  limb 
is  laoat  dutoited,  the  spate  aud  faouin:  wall  within 
the  disc  are  quite  abarp  and  clear,  and,  thaiaf  ore, 
the  podtion  of  Venus  will  be  better  referred  to 
tbom  thantothalimboftheaun.  If  it  ia  intended  to 
takaphotogiaphadnring  tha  eoniingttanait,!  would 
*Bg|[aet  that  they  should  ba  token  on  alaiBsaoale. 
for  tha  faonlK,  and  tbe  nuukinMa,  fraqoently  caUad 
willow-leaf  marldnga,  come  out  much  batter  when 
the  photographs  are  taken  on  a  large  scale,  and 
witb  ehott  axpoanre,  aaJonaaen  waa  the  Srat  to 
point  out.  We  have  been  making  eiparimante 
lately  with  one  of  the  photo-heliDHraphs  employed 
during  tha  transit  ul  VeuU9  of  ISii,  It  was  ar- 
ranged ao  aa  lo  give  a  solar  image  of  4in.  diameter, 
but  we  Hud  that  it  gives  a  much  better  laotiira 
when  the  solar  image  ia  made  ilia,  diame^.  It 
naeil  to  ba  thought  thnt  it  waa  better  to  take  a 
pntty  dense  ptiotograph  and  develop  it  rapidly, 
bnt  WB  find  that  moat  detail  comes  out  with  an 
under -eipoaed  picture  which  dues  not  coma  out 
immt^diately  on  being  dovckiped,  but  nhicAi  needs 
to  ba  iiitensilied,  and  tbe  details  slowly  brooght 
out.  buch  datoits  at  aome  diatance  from  the  eolai 
limb  would,  I  think,  make  very  good  fidodal 
pointa,  and  for  this  reason  I  atuch  great  im- 
pr.rtanca  to  tha  paper  which  baa  been  read. 
(Applauae). 

Mr.  Christie :  The  anggcetion  of  Mr.  Maunder  ia 
of  great  vuluu,  aud  I,  for  one,  ahoulS  be  aorry  to 
see  photography  neglected  altogether  in  the 
comjug  transit.  If  yuu  can  gft  u  good  spot  pretty 
near  to  Venus,  you  will  be  able  to  rely  span  the 


means  of  tbe  long-focus  method  which  the  Amari- 
caua  adoptfd,  and  ibia  will  ba  a  great  advantage. 
1  cannot  quite  endone  all  that  Ur.  Lockyer  bos 
said  abont  tbe  neceasity  of  having  a  lar^a  image. 
I  think  that  good  rosulta  may  be  got  with  a  lin. 
image,  if  sulliciontattcntionia  given  to  improving 
the  mechanical  oiFans  forgettingshort  ejtpoeuree; 
that  ia  on  eesantial  poiut  in  tbn  auoceaa  of 
JuDHen's  method.  He  need  the  large  image,  and 
H>  diminished  Ibe  light ;  but  the  came  result  may 
ba  obtained  by  uauig  mechanical  means  which 
weald  give  a  shorter  expoauie. 

Mr.  Itauyuril :  With  regard  to  the  boib'ng 
appearance  which  Mr.  Lockyer  has  referred  to  as 
especially      '" "- '^-'-    "  -■"■—• 


from  inequalities  in  the 
re,  aud  it  caunot  be  supposed  tl 
any  great  difference  in  the  an 
ling  in  pasfiug  over  a  dutai 
f  a  degree  fromtfaelimb  ottha  s 
tbo  dine  :  the  heated  currents,  u 
e,  and  produce  the  as 


produce  ao  easily,  tha  oya  recognises  at  once  any 
luLiiuality  in  the  circular  limb,  but  it  does  not  ao 
easily  recMgiiiae  distortion  of  tha  apota  and  faculii'. 
becautawudouotknow  their  tiact  shape.  The 
effect  of  this  diatortiDn  might,  hatrevat,  to 
a  great  oxtcul,  ba  got  nd  of,  if  several 
photogiapbs  of  short  ex|>aiure  are  taken  at 
abort  iutirvala  and  afterwards  comjHUod.  Un- 
fortunately,   tha    boiling     appearance    '-    —  ' 


arkcd  w 


n  tbo  Bi 


,,.._  __  .__  , wliioh^ 

S.rallui.  rhotographa  taken  by  the  method  which 
.  Jduaaen  employed  will  need  to  bo  given  very 
rapid  exposures,  iu  which  al!  the  dintoriion  of  the 
moment  of  eipoaure  ia  recorded,  whereas  tha  aye 
takei!  note  of  the  meau  poeiliou.  The  chief  reason 
of  the  success  of  M.  Janucu'e  photographs  arises 
from  tbe  fact  that  the  part  of  the  sulai  spectinm 
near  (i  is  tbe  flrat  to  imprrsa  iuelf  upon  the  photo- 
graphic plalo:  and  to  M.  Praxmowiki  ia  due  the 
credit  uf  prrceiviug  that  this  fact  mitilit  be  mode 
use  of.  The  idea  was  adopted  by  Juitsen,  and 
Frazmowski  arranged  for  him  a  tystem  of  lenses, 
ao  aa  to  throw  au  image  which  would  be  practically 
perfect  for  tbe  (J  rays  upon  the  plate.  Looked  at 
with  the  eye,  the  sun's  image,  as  seen  upon  tlie 
plate  in  this  Junsaen  instrument,  is  not  optically 
good;  but  the  photographic  efface  ia  so  sharp, 
because  the  plate  ia  accurately  placed  iu  the  focal 
plane  of  the  O  rsya.  This  would,  ul  caursn,  bare 
tu  be  atteudi:d  to,  and  I  have  no  doubt  that  the 
facuhc  aud  miuuto  markings  might  bucomo  very 
good  iiducinl  pointa  tor  measurement. 

Mr.  Knoliel  said  probably  many  of  the  FbHowb 
have  sEau  a  paper  hy  Prvf.  Harknesa  compuriug 
the  leaulta  of  iha  diffwaot  malhoda  of  deti^rminiug 
the  aun'a  diatauce.  Id  it  be  deduces  a  very  small 
probattle  error  lor  the  photographic  results.  I 
should  like  to  ask  the  Astronomer  Koyal  whether 
the  photographic  method  will  bo  adoplod  by  the 
Euirlish  eipcditiona*:' 

Mr.  Christie  :  I  really  cannot  say  whether  pbo- 


grapby  ahould    not   M  employed   agaii 
wonid  not,   1  believe,    be   too  lata  now  nj  uiaiui 
arrsngementi   to   uaa   the   pbatographic  m«tl»d 
partially. 

The  Fresideat :  Perhaps  J  had  better  take  this 
opportunity  of  nuntiomng  two  matlna  which 
ocoui  in  a  latter  I  have  received  from  Ftoi. 
Wiunacke.  It  will  ba  of  soma  interest  to  Fellowi 
uf  tbe  Society  to  know  that  tbe  bright  comet 
which  was  a«n  in  June  and  July  is  still  well  withm 
the  range  of  bis  large  refractor  of  20  EnfUih 
inches  aperture  ;  he  examined  it  laat  Saturday  aad 
Sunday,  and  states  that  it  ia  30  socDuda  ia  diamstei, 
and  equal  in  brightness  to  a  star  of  ihe  l-H  mag- 
nitude. Owing  to  the  bad  w"""'""  >--•—---•■  — 


Lg  periodic 

theae  lata  obaerratienB  are  of  great  value  in  da- 
lermioing  a  aatiitactory  orbit. 

Mr.  Olaiahet  read  a  paper  by  Mr.  Watson,  giving 
an  oocount  of  an  obearvation  of  the  two  aatelUtoa 
of  Mora,  made  with  a  12in.  lefractot,  on  the  12nd 
December,  1S81. 

Ur.  Common  aaid  it  woaldbeinteraating  to  know 
whether  Mr.  Wataon  observed  two  ataa,  one  on 
eithar  sida  of  the  planet  and  in  the  neighbonrhood 
o(  tbe  aatellitea.  Two  such  atara  were  visible  On 
tbe  22ad  of  J>ec«mber.  and  they  were  daoidadly 
brighter  than  the  aatellitet,  so  that  it  was  poailhla 
thev  might  have  bean  taken  tor  them. 

Mr.  QIajgher  lead  a  panarbyMr.  Lewis  Swift  on 
tba  ■'  Marops  Nebula."  Ut.  Bwift  cpusideied 
his  nebula  waa  one 

jbservationat  aatrom—^.      .  _       ^ 

which,  to  hii  eye,  could  be  euiilv  seeu  witb  a  im. 
teleeeopo,  and  which  yet  could  liot  bo  doloct«(l  by 
Mr.  Buruhamwith  hia  great  iostiumeiit  at  Chicago. 
Ha  wished  to  suggeat  a  poasible  reason  for  the 
diacrcpanciea.  With  a  faint  object,  like  a  nebula 
of  aeusible  magnitude,  its  visibility  is  not  increased 
by  ma^ifyitig  it,  while  tha  brightness  of  stars  in 
the  ueighboiithood  would  be  increased  by  tha 
larger  aperture,  so  that  the  cyn  mi^bt  ba  dusxled 
and  rendered  unfit  for  obeening  tiiint  oieai  ol 
light. 

Mr.  Common :  I  am  very  glad  to  find  that  an 
Ametiein  hss  taken  Americans  to  task  for  not 
aeoing  this  nebnia,  I  was  certainly  very  aurprisad, 
onreadingMr.  Haugh'aandMr.  Bumham's  paper, 
to  hear  that  they  could  not  see  it  with  their  clear 
AmerioBo  air  and  large  instrument.  It  la  certainly 
very  visible,  and  of  conaidarablo  extent.  There 
are  soma  observcra  who  have  traced  it  aa  extend- 
ing all  around  the  Pleiad os. 

The  Pnsident ;  1  have  found,  from  a  pretty  long 
experience,  that  those  obaerveis  ivho  are  beet  able 
to  diatiiigoiah  faint  poiuta  of  li^bt,  auch  as  Mr. 
Bumham  observes,  are  not  always  able  to  distin- 
guish faint  uebuiic.  What  the  cthbb  is,  I  don't 
know;  but  1  have  (rcqueutlj  tb^-trved  that  it  is 

Mr.  Ranyard:  Mr,  Swift's  idea  that  taint 
nebnliD  may  be  less  visible  with  large  apertnrea  on 
account  of  tha  eye  beiog  dazzled  by  the  light  col- 
lected from  stars  iu  tbe  neighbciurhood,  aeemi  to 
me  to  be  a  new  one,  aud  Ibare  ia,  no  doubt,  aome- 
thing  in  it.  It  may  be  easily  abowii  tliat  Ihs  light 
of  a  nebnia  of  si'uaible  area  cannot  ba  mide  brigUer 
OS  compwed  with  the  sky,  by  uaingatilescope  how- 
over  large.  Even  when  tbe  wholi*  pencil  from  tho 
object-glass  is  used,  thereis  somulosjof  brightness, 
owing  to  reflection  and  abaotptiou  of  part  of  the 
light  by  tbe  lenses  of  the  instrument,  aud  I,  there- 
tore,  doubt  all  each  obietvatious  as  that  referred  to 
hy  Mr.  Common,  of  the  nebula  extending  round 
the  Pleiades.  If  there  were  euch  a  nebnia,  it  would 
be  mora  easily  seen  with  thn  naked  eye  than  with 
tbe  telescope,  and  would  ba  visible  to  everybody. 

Mr.  Chriaiie :  In  order  to  uae  a  power"  so  low  a> 
Mr.  Swift  mentions,  it  would  be  necessary  to  con- 
tract tbe  aperture  of  Mr.  Dutuham's  reflector,  and 
by  using  tbe  centre  of  auch  an  objert-glasa  which 
ii  of  great  thickaeas.  there  would  ba  coDsidera^tle 
loss  of  light,  owing  to  absorption. 

Mr  Mattien  Williams  :  As  (p  the  possibility  of 
distingaishiug  taint  objects  by  means  of  a  tele- 
scope, 1  can  quite  conroborate  what  Mr,  Banjunl 
says.  Oiice,  when  observing  tbe  cone  of  Etna,  an 
seeu  from  Malta,  through  tha  mists  of  the  horizon, 
1  tried  to  eoe  it  more  distinctly  by  uiing  a  telescope, 
but  found  that  it  eB'irely  vanished  uu  being  mag- 
nified. It  btauda  to  reason  that  there  must  always 
ba  some  loss  of  light,  owing  to  rcllection  and  ab- 
lOMjIiou  by  (ho  Icuaea  used. 

Tha    meeting     adjourned     at    balf-paat    uina 


BOTAL  MICKC8C0PICAI  SOCIETY. 

THE  fourth  meeting  of  the  preeentsesiion  of 
tba  above  aociety  was  heU  on  the  11th  inst., 
at  King's  OoUogB,  tflraud,  W.C,  the  Preaident 
(l'(ufe8.or    r.    Martin    Donoon,    F.lt.S.,)  in  tha 
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.umulmaaUnaln  Fsbrawr  ww  iMd, 

In  uootdauM  with  &•  4ltE  bja-kw. 

Tba  noddutloM  an  m  follom:— Pndd«nt, 
Piof.  P.  K.  Daneu ;  Vice-Preddnti,  Prof.  r.  H. 
Bklfonr,  Dr.  Br^tbw^t*.  R.  Hadnn.  ud  J.  W. 
StapliBDioii ;  Traunmr,  ur.  Lionel  BmIq  :  Saore- 
tanei,  0.  Staward  and  Frmnk  Criip  ;  Ooandl,  O. 
f.  Fox,  J.  Olaiabor,  A.  da  8.  QuimaraaDa,  J.  B. 
iBgpan,  J.  H^aU,  Jua.,  A.  D.  Michael,  F.  H. 
Waid,  T.  CTwiilte;  and  aa  naw  numban,  L. 
Dnjtiu,  J.  W.  Ororaa,  Di.  Uillu,  and  W.  T. 
Suffolk. 

Tie  Piaaidaiit  gara  notice  that  at  the  Dsxt  meet- 
fais  an  altaiatian  would  be  pNpoeed  tu  the  b^-Uw 
Mluiag  to  &apajment  of  aabaoriptlo&i,  ao  that 
FallMra  elaolad  ui  ai^  month  after  nbraarf  woold 
oalj  be  eallad  npon  to  p^  a  ptopottknato  part  of 


.  Criip  exhibited  Beoh'a  miner')  blnocnlai 
-JMOpa,ml«ad«dfoiroii^hn*ainaie<Ud,  and 
a  fbotogittl^  by  Ur.  Jeuunga  of  '001  gtain  ot 
■neaio  x  400. 

Ur.  Btdc  ublUted  and  daeorfbed  a  neir  achro- 
natbi  oondenMr  fOi  dij  and  immettuai  obJectiTsa, 
with  five  diltacent  fnot  lenaea,  lat  in  a  dmrn, 
capable  of  being  rotated  Ofmaeontivelj  otk  the 
baft  CMnUaatioD,  and  ^nw  apwtnM  Iron  T*  in 
atrtollirint^  CliSv\J  lis.  Beok  atated 
'■^\t  the  mods  at  aettinK  the  front  lanaea  avoided 


thi  iiinaiiniilimiiiiiilhai 


inr  the  front 
nUgUieimmi 


lb.  Stewart  eiUblted  and  deieribed  a  ipaoimao 
otOomdiLlnxathoTeateiiiMNmiQataBof  Uieaarth- 
AWB,  and  explaiuad  Uiair  mode  of  erowtb  and  da- 
Telopmeot,  calling  atteotian  In  the  apineB  fre- 
■wDtl7  olMMiijd  npon  then,  and  wUehbe  inclined 
10  btllen  mn  femi-^fe  entlaBlar  »p«odag«a.  and 


not  panwitlcaftaclunenti,  ■ 

MtTjT  W.  Stetfhcnaon  read  a  paper  "  On 
li^  ObjMta  En  Thoqiborui  and  In  a  Solntioa  of 
Bmiodioa  ol  Ueronrr  and  Iodide  ot  Potaaniun." 
In  whieh  be  ez^aioad  in  detail  the  mathoda  which 
he  hadfanndUiema«t*aooe«rfnl  fortbepnipoee. 

Hi.  Stewart  thought  that  tha  biniodide  would 
proTS  of  T«j  great  ralna  aa  a  monnting  mediaiii, 
on  accannt  of  B&othn  of  ita  qoalitice  not  allnded  to 
in  the  paper,  namsl;,  iCa  chemical  propartiea  aa  aa 
antiaeptic.  He  beUerad  ha  waa  oorract  in  laying 
that  it  poaaeeaed  the  Talaable  power  ctprswiring 
tha  oolonra  ot  many  delioato  Tcgetable  tuaaaa,  and 
that  ehlorophyU  waa  not  ohangtd  by  it;  bloaa 
would  b«  fonud  to  fade  a  little,l>ut  red  waa  kept 
well,  and  he  thought  that  the  fluid  promiaed  to  be 
at  Breat  Talae  in   mountini;   anch  organiiou  u 

Sthe   beauty  ol    which    waa  ao  gieatly 
by  aaeiiig  them  in  their  natoraf  green 

nie  Fieddent  taid  it  ocoorred  to  him  that  thaaa 
flnida  nigbt  be  alio  of  great  oee  in  enabling  any- 
one to  aea  othar  diffioult  objeola,  inch,  for  inrtanoe, 
a*  ccccolith*.  They  wera  very  diffionlt  to  aaa  in  the 
oidioBiy  v»j,  Md  he  would  aoggaat  to  Ur. 
StaphoiBon  to  try  whether  they  might  not  be  made 
"— * — Taeaailybj "  "' — ^  — -j; i.^i._j 


at  the  thread  di 


nded  upoB  the  apinuareta  whIeh 


ntlUdng  the  Fnll  Aperture  ot  Wide-angled  IiO' 
tnaraian  ObJeotiTes." 

Ur.  Forreat'i  Compreaaorium  (reoeiTed  3lat 
October  laat,  and  aoeidentally  mialaid],  wu  ei- 
bibitad  and  deraribed .  It  ia  deaigued  with  a  view 
to  oheapaaai,  and  diffen  from  the  Wenbam  Com- 
preaionnm  in  the  action  of  the  apriag  and  acran 
Mlna  rerened,  lo  that,  initaad  ol  the  apiing  pntting 
on  the  premure  and  the  acriw  releaaing  it,  the 
acTBW  puti  the  preuure  on  and  tha  apring  releaiea 
it.  It  ii  dained  that  thi>  iu  practice  wiU  be  found 
anadrantage,  aa  it  euablai  tha  obaerrer  ' 
lAat  preanira  ia  put  on. 

Ur.  Criip  referred  to  tha  enoueoua  ■tatameutt 
Skat  had  bONi  made  aa  to  theauppoaedadvaatagu 
ofUaulat'i  blue-glaia  alide*  in  "shorteninR  the 
wate-lcBgthi,  and  ao   giTing  iDcreaiad  naolTiBg 

Cwar."  The  fadTwa*  Uiat  Uuy  wera  intended  to 
niad  with  objaotiTea  affeol«d  with  chromatic 
aberration,  the  perfonnancs  of  which  waa  tharebr 
greatly  improred.  Alettei  from  lb.  Hauler  waa  read 
to  the  meeting,  iu  whieh  ha  uuntioned  that  tha 
Una  moont*  would  be  found  uaetul  in  the  oaae  of 
delicate  histological  prauiationi.  Tley  alao 
agreaably  modified  the  otdiDary  yellow  light  at 
gaaandonlampi. 

Ur.  Kitton'a  note  on  the  nM  ot  sum- juniper 
tor tDOsnting diatoma  wai  read.  It  haaanindax 
latannediate  between  water  and  baliam,  and  ia 
aoluble  in  methylated  ainrit.  Preparation!  may 
be  at  onoe  tranafenad  from  tha  spirit  to  tbe  dia- 
MAndgnm. 

Dr.  Anthony's  paper  "  On  th«  Thraads  of 
Splder'a  Wabe,"  wa*  read  by  Tti.  Btawait,  en. 
larited  copiea  of  the  iltnatnliana  being  drawn  upon 
the  blaektmard. 

The  PrtBident  said  that  Dr.  Anthony  had  cer. 
t^nly  exeretsed  Rreat  iniquity  in  his  methodB 
of   proemian.     He    beliared    that    the  nature 


« thread  depended  upoa  the  ■ 

naed,  and  that  whan  a  large . 

need  the  thread  waa  non-glut 

-    ' "-'■•^  -'■  thai  In  watdiing  the 

apider  npon  a  fly,  ha 

... rat  Huptian 

itity  of  fioai 

nd  toward*  the  Sy  it  beeame  tn 

Attar  a  while  tha  fly  b  - 

[hen  the  spider  used  some  u 
OMdall  Ave  tplouarets.    Ha 

be  had  aeen,  that  the  qa»n' _,  __   ^ „ 

web  depoided  upon  wtiat  the  spider  wanted  to  use 
it  far,  aad,  aeeording  to  thia,  be  used  mora  or  leaa 
of  the  if^nnerela. 

Tha  Freaident  inquired  wheths  Dr.  Anthony 
should  not  hafa  naed  tha  word  ' '  ahe  "  in  speaking 
of  the  spldm.  Waa  it  not  the  female  spidai  who 
spun  the  weba  ? 

Ur.  Stewart  aaid  he  had  ollen  aeen  the  male 
ijHez  in  the  middle  ot  a  web  waiting  (or  hi*  pray, 
and  always  thought  it  was  hia  own  wsb,  tor  he 
oertainly  wonld  not  Tentnn  Into  the  web  ot  a 
femala,  lowing  Tery  well  what  hiitate  would  be. 
Be  behered  that  the  ec^anation  glnn  was  quite 
oorrect,  and  that  not  oaly  were  the  different  teat* 
diRataot  in  tons,  but  the  glanda  inaida  them  were 
different  iu  itrnclnra,  ao  aa  to  be  aUa  to  prodaoa 
different  kinda  ot  threads.  Ilie  oroaa  thnads,  it 
oigfat  b«  obstrred,  contained  an  axis  ot  com- 
paiatiTely  hard,  dry  thread,  which  waa  erccoimnly 
iilaitie,  and  the  ontafde  portion  waa  glutinous,  like 
iiirdlima,  and  remained  ao  for  yean.  Ilthethnad 
waa  stretched  thia  wonld  be  seen  to  be  the  oaaa  ; 
the  galatiDOua  portion  wonld  break  up  into  beads, 
and  would  reartaugs  itself  when  the  tension  waa 

Ur.  Beok  said  that  it  was  quite  easy  to  aiamine 
Iha  different  hinds  of  weba  which  were  spun  by  a 
itpidsr,  and  if  thay  allowed  the  spider  to  run  oat 
one  ot  the  glutinous  threads,  they  could  obaarre 
the  formation  of  the  wab  and  thaglobnlea.  He 
had  had  frequently  to  use  spiders'  web*  for  the 
sroet-Unes  of  transit  initmments,  tor  instance,  and 
Om  kind  they  used  wera  not  at  alladheelre.  Any- 
one who  had  watched  a  spider  encaaing  his  prey 
would  hare  noticed  how  antiraly  the  web  aeemad 
to  be  under  command,  and  that  then  appeared  to 
be  a  remarkable  power  of  changing  the  character 
of  the  web  at  wilL  Tha  spinning- organs  were 
far^  highly  developed,  and  wonld  form  a  very  good 
inbjeot  for  a  monograph. 

Mr.  Crisp  referred  to  the  reaearches  of  the  Iter. 
H.  0.  U'Uook  on  epiders'  weba.  (See  Jounial 
B.U.S.  II..  1379),  p.  ao9,  and  PriK.  Acad.  Nat. 
3a.  Phila.,  1881.) 

Dr.  Uatthaws  inquired  how  it  waa  that  tha  sjudei 
dropped  or  dirided  hi*  web  without  using  hia  jaws. 
and  DOW  it  was  thnt  he  climbed  up  hi*  web,  if  It 
was  composed  otglatiuous  threads  r 

Ur.  Beck  said  that  a  spider  did  not  always  use 
glutinous  threads.  Tie  radial  line*  of  the  web 
woe  not  glutinous ;  neither  were  those  which  ware 
uied  to  tie  the  web  fast  to  neighbouring  objects ; 
bnt  only  the  tranaveiae  lines. 

Ur.  Michael  aaid  that  anyone  who  watched 
a  apider,  would  aee  that  he  took  great  care  not  to 
put  his  foot  on  the  transvona  linei  ot  his  web  ;  but 
that  iu  running  across  It  he  always  walked  on  ttu 
radial  linea  only. 

Mr.  Ciiip  aaid  that  iu  a  Utter  to  Mr.  Uavall,  Dr. 
InthoDT  bad  anticipated  Dr.  Uattbew'i  query 
u  to  the  diTiiion  ot  the  web,  and  piopoaed  to 
ihow  iu  a  further  camiunuicatianou  the  apinnerata, 
that  the  apider  did  not  nee  his  jaws  for  tbe  pnr- 
poee ;  lint  that  there  waa  a  apeoiaL  apparatus  at  the 
and  of  the  spinnerets.  The  diagram  accompsnylnB 
the  letter  illuatntin);  thia  appantns  was  enlarged 
upon  tbe  blackboaid  by  Mr.  Stewart. 

Mr.  Badcoek  eaid  be  had  brought  aoma  apeci- 
ruena  of  Lophopiii  cri/ilalliiin'  to  show  what  migbl 
be  found  in  the  depth  of  winter.  A  pond  Ic 
Eppiug  Forest  a  ftw  days  ago  had  what  lookei] 
like  a  mass  ot  lucgi  iu  tba  middle  of  it^  and  on 


SCIENTII'IC  NEWS. 


THE  satellitaa  of  Uan  hare  apparmthrw- 
oapad  neaiiy  aU  tha  telcMopM.  Fnf. 
Aaaph  Uall  aneoeeded  inpieUn^npIMKoao 
:iaT.  15,  andUr.  Common  alao  Hwthaoste 
satellite  on  December  1.  Prof.  Hall  thonghtbe 
>>btalned  a  glimpat  ol  Phoboa  in  HoTambar,  bnt 
rwnld  not  be  oeitain.  As  the  planet  ia  faTvnr- 
nbly  situated  fot  obaarvatloua  of  tha  safalliw 
nearly  to  the  end  ol  the  month,  it  ia  prohaU* 
(bat  snffident  ofaaervationa  bare  bean,  or  wiU 
be,  made  to  determine  their  plaoea.  Prof.  Hau 
has  found  that  tha  place  he  oompntad  far 
DeimoB  waa  near  the  actual  pomtJon. 
Herr   Honuteln    hae  oonunnniaated  to  the 


quantity  ot  Pilij:ou.  He  thought  that  naturaliata 
cttm  failed  to  find  things  because  they  did  not 
look  for  then  In  tha  winter.  Tha  pond  in  questian 
oontained    nothing  of  auy    consequence  In   the 


Ur.  Badeooli  wee  the 

The  Fieeident  then  adjounied  tbe  meeting  lo 
February  B. 


I>annatlna.— Under  the  name  ot"  dermatiue,' 
Tbe  Morris  Patents  Engineering  Co.,  ot  High- 
street,  Birmingham,  ha<a  intioduoed  a  cement  foi 
I  joining  leather,  indiarubber,  &e.,  which  bsa  met 
with  much  favour  in  factories  aud  woikahopa  ''- 
Austria.  The  cement  ia  melted  snd  applied 
tha  aame  manner  as  K'^e,  and  a  belt  thui  joiaed 
ia  learlr  fnr  work  iu  about  twanty  minutes.  It  i^ 
curtaiuiy  the  bnt  cement    for   leather   we  have 


Marohea . 

chinki  that  the  number  of  tlioae  with  a 
at  over  25  geographioal  mHea  ia  < 

and  that  nrobabiy  all   such  i 

lteforel859.  The  number  of  aataroida  «tthl 
(Uameter  leaa  than  five  miles  eeema  also  to  be 
*ery  email,  at  leaai  in  the  porta  of  tbe  aatooU 
50110  nert  Mara;  in  the  outer  regiona  nnt 
Jupiter  there  may  be  a  nora  oonsidenUi 
uumber  ol  theae  very  email  bodiea.  Hert 
asteroids  seam  to  have  a  diameter  botweot  Stt 
and  1  a  mile*.  The  aveia^  number  of  natamldl 
with  a  diamater  of  five  to  ten  milea  diooomad 
lually  within  the  last  SO  yean  ia  about  thna; 
number  of  ihoae  of  10  to  15  milea  i1iaiii<w 
about  I-B.  Thus,  should  no  teleaoopea  giaat^ 
mora  powerful  tlian  the  prraent  onea  be  naed  ia 
fntura  In  search  forthoae  bodies,  wo  mar  ezMM 
moderate  "find"  of  aatenlda  wIb 
diametsn  under  fire  or  over  16  geogtspUail 
milM,  while  a  oouaideTabIa  inoreaae  of  tbOB 
with  dlameten  of  five  to  15  miles  nay  befaNM 
for. 

The  apvcifioatton  for  the  dome  of  tbe  Farii 
Observatory,  t«  be  erected  in  the  new  gtonnd* 
for  tbe  large  telescope,  haa  been  itsned.  TM 
diameter  U  to  be  fioU..  a  oompleM  tun  U  to  be 
made  in  ten  minutes,  and  the  meehaniam  il  also 
to  moTo  a  aeat  carrjing  two  obaerrera.  tbt 
motive  power  may  1m  a  falling  weight  ot  ft  gH- 

Amougst  recent  appoinbnenta  to  the  ITioml 
School  of  Sciecoe  aud  Boyal  SduMtl  of  IObm 
are— J.  F.  Uaia,  U.A.,  D.So.,  to  bo  aasiatnt 
professor  of  mechanics  aud  tnathematica  ;  F.  0. 
Bower,  B.A,,  to  be  lecturer  on  botany;  F. 
Rutlay,  F.G  8.,  leoturar  on  mineralogy  ;  and  J. 
R.  Smith  to  be  instructor  in  mechanioal  draw- 
ing- 

The  Royal  Badety  has  received  k  anppk- 
mentiry  note  from  Mr.  Button,  of  Ballarat,  b 
whioh  he  deaoribea  an  improved  form  of  Ul 
storage  battery.  He  uses  a  ooppar  oaso  sh^W 
like  a  Orove  oell.  A  lid  ot  pacaiBned  wwd 
snpportt  a  plate  of  lead  amalgamatad  bj  ml^ 
amy.  The  liquid  ia  a  aolution  of  enlphala  rf 
copper  to  whidi  one-twel(th  of  anlphmio  add 
ie  added.  The  presence  of  thia  free  a^  !■• 
prove*  the  cell  at  onoe. 

In  Jnrgensan  and  Lorana's  magnoto-dMblc 
mactine,  the  field  magnet  is  of  horaeahoa  ftta 
with  an  annular  armature  of  wire  otnl  MsHoil 
The  novelty  consiata  in  the  employment  of  a 
central  Htationary  electro -magnet,  acting  as  " 
inner  field  magnet,  Iniide  the  ounnlar  armat 
and  formed  an  two  bar  maniet*  pUood  ci^ 
wise,  end  haviuK  tbeir  north  polea  and  MMtk 
polee  respectively  united  by  pole-piaoea.  TOi 
interior  ma^aet  id  carried  on,  or  ia  unittdtSi 
a  stud  projecting  from  a  brocket  on  the  fnM, 
and  has  ita  poles  opposite  to  like  polea  of  A* 
outer  field  magnet. 

An  ingenious  rauilent  of  Pea&aylTania  hM 
conceived  the  idea  of  utilising  what  ia  knowBM 
the  "  pulse  -  xlae  B  "  for  obtaining  motiTa  pu*V> 
A  wheel  is  made  up  of  a  number  of  bnlM«aA 
conuected  te  the  one  opposite  by  a  tab*,  wUA 
forms  two  spokes  of  the  wheeL  The  alcoholfa 
the  bulbs  iv  vapocijicd  aa  the  wbrel  revolnfc 
and  rising  into  tlie  upper  bulbs  the  top  part  ■ 
the  wheel  is  made  heavier  than  the  rwat,  and  ■ 
it  revolves  by  gravitation  \ 

Prof.  Nordenskjold  parpoaes  making  anottiV 
Arctic  expedition  during  the  Doming  nuHA 
the  main  oliject  being  to  prove  Ihii  nfiasHiilHj''' 
regular  communication  with  the  oosst  ^ 
Sibnia. 
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Sir  C.  M.  Lanpaon 
i.  toethod  of  ntuUiiit 
saklskmi.  Ttie  bUd  U  fed  over  a  ^ife-edge 
bar,  BboTB  wUoh  are  the  ^aid  oomba.  A  wire 
itKtched  ov«r  the  bu  meets  the  biistlea  or  long 
bain,  and,  being  raised  to  incandasoeiico  by  as 
eleobdo  carrent,  burnfl  them  oB. 

With  regard  lo  the  pist  year's  bistory  of  the 
Paris  Aoademj  of  Sdoaces,  ws  nete  tbat  three 
meiniMn  hare  died — viz  ;  M.  Delesee,  and  U 
Salnte-Olaire  Derille  [both  in  the  section  a 
infnenlogy),  and  M.  Bouillaud  (in  medimne) 
bUo  two  oonewcnuieiita,  viz  ;  U.  Kahlmann,  at 
LiUe,    and   H.  Pierre     of  Caen   [both  in  nirai 


Cordoba,  a  cone«poiidsDr.  M.  Btanohard  haa 
been  elected  rice -president  for  1SS2.  Tb< 
jinniiaire  du  Bureau  da  LatifiliiileM  for  1832  oon- 
taiiu  an  aocoDnt  of  all  cometi  observed  daring 
the  la^t  decode,  important  duta  in  thermo- 
cbemUtry,  a  resomi^  of  what  ia  known  about 
intra- Her corial  plaueta,  a.  fae-iimilt  of  M. 
Janaaen's  photograph  of  the  oomat  of  last 
Vnminei',  &o. 

In  St.  Louis  arrangements  have  lately  been 
tnada  for  diatdbutiun  of  hydrogeD  gaa  for  heat' 
kQg  and  power  porposeaCaooardiug  to  theLawpro- 
cess  already  applied  in  Yunkoiti  and  Winchester, 
H.Y.)  The  works  are  the  lacgeet  in  tbe  cooatry, 
and  when  completed,  will  have  a  capBoity  of 
300,000  feet  a  day.  The  gas  is  Dot  adapted  for 
iUnmitiition.  The  coat  will  be  ToO  dollar  per 
l.OOO  anbic  feet.  AnUuacitocool  is  fed  to  an  up- 
right generator,  where  it  is  worked  up  to  a  whiu 
keatby  meanaof  a  powerful  blower.  Super- 
heated steam  is  tlien  driven  tbrough  the  furnace 
ftnd  thence  through  superheating  ohambera  and 
carbniett^rs.  In  its  passage  the  geaerateil  gas 
is  washed,  and,  after  passing  through  a  aeriea  of 
tile- pipes,  it  reaches  the  coDdenser  aud  is  ready 
for  distribation.  Tho  surplus  is  cDnducted  to  a 
Kaaholder,  haring  a  capacity  of  30,000  cubic 
ceet.  Connection  will  be  made  with  manufdo- 
tories  through  ordinary  ISin.  iron  pipes,  laid 
lUuierground  likeordiuiuy  gas-pipas ;  for  private 
boKUBB,  smaller  msiiiH  will  be  used.  The  con- 
dmaation  is  bo  small  that  it  Is  not  thought  ne- 
cessary to  encase  the  pipes  in  aaph«ltu™, 
oemant,  orother  n on -c  inductor.  Applications 
for  Huppliea  are  already  in  eiceaa  of  the  power 
bf  the  oompany  to  meet. 

A  ben's  egg  subjected  to  artificial  incubation 
in  a  amatl  vessel  hermetically  closed,  became 
covered  in  sLx  days  [AT.  Dareate  lately  found) 
vith  green  spate  ol  fungus- growth.  On  opening 
the  egg  a  few  days  later,  there  was  also  found  a 
thiokiui  growth  of  myoelia  [fungns-tubes)  on 
the  membrane  next  the  shell;  aod  no  traoe  of 
embryo.  With  sixty  other  eggs  of  the  same 
Boniae,  mmitarly  treated,  tho  result  was  much 
the  same  ;  sometimea  the  fungus  permeated  tho 
whole  interior.  Whence  came  this  vegetation  P 
From  spores  in  the  air  of  the  vessel  or  on  the  in.- 
terior  surface  of  the  latter ':  Or  spores  deposited 
on  the  egg  between  laying  and  incubation  'f  Or 
epores  imprisoned  in  the  egg  while  It  was  being 
formed  in  tlic  oviduct  (egg-passage)  of  tho  hen  P 
From  numerous  fxperimeut«  M.  Darestoialed 
to  adopt  tbe  last  of  theiie  views.  Foreign  budiea 
have  often  been  found  in  tbe  interior  of  eggs. 
U.  Dareate  has  himself  noticed  unmiscafasble 
particles  of  bran,  Imm.  diameter,  in  tbe 
Albumen  :  and  the  spores  would  be  onV  about  a 
thousandth  of  that  size.  They  might  quite 
easily  enter  from  tho  douca  (or  common  oavity 
At  tlieend  of  the  digestive  andother apparatus). 
Theie  fact!<  recommend  cteaaliness  {U.  Dareate 
points  out)  in  poultry  yards. 

Some  ouTtous  results  in  electrolysis  bave  been 
lately  obtained  bySig-nori  Burtoliand  Piipawgli, 
Uaing  electrodes  of  relort  cnrbon  (or  of  wood 
purified  in  heat  by  chlorine)  in  an  apparatus  for 
dvoompoaitJOB  of  water,  they  found  tbe  carbons 
attacked  and  tlie  liquid  twocme  black.  With 
1,200  Daniella  acdn$  for  a  month  without  in- 
t«imption,  the  liquid  acquired  an  acid  reaction, 
and  oompoQndfl  of  the  benzo- carbonic  series 
wene  formed ;  moUitio  acid,  with  its  derivatives, 
and  a  dark  Hubetanoe,  oomponGd  of  carbon,  hy- 
drogen, aodoxygen,  little  soluble  in  water  and  in- 
soluble in  alcohol  and  chloroform.  Tbe  some 
rMilItt  were  had  with  several  ooid  or  alkaline 
Bnlatious.  When  graphite  is  used,  the  liquid  i« 
not  ooloured. 

Fi>r  photography,  eapeoially  of  the  kind  called 
■nstsnianeons,  it  is  very  deiirable  to  have  » 


means  of  regulating  with  precision  the  tin 
exposure.  An  ingenious  apparatna  for 
purpose  hat  been  recently  deacribed  by  Colonel 
tiitert  to  the  Sccictc  d'Bnconragement.  It  ie  in 
a  small  box  which  oan  be  easily  adapted  to  any 
camera.  There  are  two  shields,  one  above  tb  - 
other,  controlled  by  springa  which  t«nd  to  lowi 
oneandraiae  the  other.  A  obronometrio  oonnler ; 
in  the  front  part  of  the  box,  and  preasnta  its  Aii 
below  tbe  objective.  Tho  act  of  bringing  the 
index  to  the  time  of  exposure  required,  applies 
two  catches,  one  of  which  holds  the  first  shield 
raised  and  cloaing  the  camera,  aud  the  other 
holds  the  seoond  shield  dowu,  but  ready  to  rise 
at  the  right  moment  after  the  first  has  gone 
down.  The  index  of  the  counter  is  liberated  by 
aqueezing  a  oaaut^hoao  oaptule  at  the  end  ot 
a  tube.  As  it  moves  round  the  disc,  it  at  once 
libcratJS  the  up]>er  shield,  without  shook,  so 
opening  tbe  camera;  and  when  it  reaches  zero 
it  liberates  the  other  shield,  which  closes  the 
camera.  Withthia  "chronometrioobturator,"  as 
Colonel  Sebert  names  it,  the  timB  of  exposure 
can  be  regulated  to  a  fraction  of  the  hundredth 
of  a  second.    The  apparatus  is   fignrod  in   La 

A  good  imitaticTi  of  various  organic  elements, 
such  aa  cells  and  tubes,  clear  or  partitioned,  or 
with  granulated  contents,  &o.,  \*  obtained  by 
MU.  Monnier  and  Vogt,  iu  suitable  liquids, 
through  double  decomposition  of  two  salts 
brought  together,  Tbe  liquid  may  be  organic, 
as  inorata  of  lime,  or  inorganic,  aa  aitiaate  of 
soda.  One  salt  should  bo  diaBelred  in  it,  the 
other  present  in  solid  form.  The  form  of  the 
products  ia  constant  in  relation  to  oiystalline 
salts  (as  much  so  as  any  eryatalllDe  form  of 
tnineralB]  and  it  U  a  means  of  very  delicate 
analysis,  enabling  one  to  detect  minute;qiiantities 
of  certain  substanoes.  Sulphates  and  pboa- 
phatea,  as  u  rule,  give  tubea,  and  carbonates,  cells. 
With  exception  of  sulphates  of  copper,  of 
.  ot  zioc  and  of  niokel,  the  pseudo- 
organie  forms  are  only  produced  by  oonoouise 
of  anbatanoes  met  with  in  real  organisms;  thus, 
while  aucrate  of  lime  gives  these  forma,  sncratea 
ot  strontian  or  baryta  do  not.  The  pcoduate 
have   true   membranea    dial;  sing   in   a    high 

A  Frenoh  ecientifio  expedition  to  the  coasts  of 
Lapland  oommenc«d,  it  is  known,  last  spring. 
U.  Fouabet  has  lately  published  Uie  resiUts  of 
some  measurements  of  sea  temperature  that 
ireremade.  The  heating  of  the  aea  in  the  road- 
stead of  Vadeo,  in  Jnue  and  July,  was  found  to 
ba  about  9°  in  fifty  days,  or  nearly  0'2°  a  day. 
Soundings  off  Vad&i,  and  in  the  Varangerfjord 
verified,  for  that  advanced  time  of  the  year, 
what  M.  Mohn  had  proved  for  winter,  viz. —  a 
cooling  influence  of  the  ooaet.  This  wan  per- 
ceived as  for  at  one  and  a  halt  miles,  and  to  a 
depth  of  about  310ft.  at  Vadsii ;  it  appeared  in 
adilterence  of  about  1"  at  depthsot  65  to  tOOft. 
In  the  open  sea,  aa  well  as  at  tho  coast,  a  very 
regular  decreaje  of  temperature  with  the  depth 
observed  ;  and  M.  Atohn'a  obsecvation  was 
confirmed,  that  at  the  cuaiit  in  summer  the 
temperature  sinks,  down  to  a  oertiia  depth, 
thereafter  rising  till  tbe  Irattom  is  reached. 

Of  Sir  William  Thomson's  compaai,  M.  Fa^ 

spoke  the  other  day,  in  terms  of  high  praise,  in 

Frenoh  Academy.     "The  new  compass,  the 


he  said,  "  have  everywhere    been 
received   with    a   sort    of   cuthusiaam.      Tho 
nautical  men  whom  I    have  oonaulted  on  the 
subject,   are  unanimous.     It  is,  they  aay,  the 
last  word  on  the  question  ;    it  is   the  defini- 
tive   Bolntioo  of   the   problem,   even    on   our 
ships    of   war,    where    the    deviations  of    the 
mpaiB      threatened    to    put      that      precious 
itrument    out    of     use."         M,    Faje     com- 
'nded  to  nari^ators  a  treatise  by  Lleat  CollM, 
the  regulation  and  compensation  of  oom- 
•aes,   which  deals  fully  with  this  important 
itter  and  expounds  the  new  methods. 
rhe  petroleum  industry  in  the  Tronscaucasus, 
•onth  >a  Bussia,  boa  now  attained  ooloeaal  di- 
mensions, and  at    Novoroasusk  telegraph  and 
aleetrio- light  apparatna  has   been  set  np — the 
latter  to  hght  up  the  bay,  lo  that  operations  of 
loading,  kc,  miy  go  on  by  night  as  well  as  by 
day.      A    special    wlegraph  wire  for   Bourse 
-  -..—J  1^^  \ioaji  fixed  ^iween  Paris  and  Bord- 
At  the  Berlin  Upcra,  telephonic  experi- 
ments dmilar  to  thoae  in  Paiia  ate  being  mode, 


the  telephone  used  being  the  Bell- Blake.   Ahall 


when  trumpets  or  oymbals  are  sounded  in  the 
muaia;  oil  other  aonnds  are  then  masked.  In 
the  town  of  Sydney  100  telephones  ore  tiow 
worked  by  the  telegraph  department.  In  the 
case  of  a  recent  destructive  fire  In  Lyons,  tho 
telephone  waa  the  means  of  bringing  fire-en^nea 
to  the  spot  with  remarkable  promptitude. 

From  recent  observations  by  M,  Lanlaoii  of 
TouloDse,  it  appears  that  something  very  like 
tuberoulcais  is  produced  in  the  lungs  of  dogs  by 
a  nematoid  worm  oaUed  SirongiliH  vamrum. 
This  creature  Is  developed  in  tbe  vessels,  and 
each  egg  deposited  in  one  of  the  smalt  branching 
arteries  produoes  about  itself  an  aooumnlation 
of  matter,  the  minute  structute  of  which  is 
exactly  that  of  tuberoulosiB  properly  so  called. 


[jSrebs  to  the  EDITOB. 


[rt<l>  iH^teUai 


B  nqwBfOli  fir  murMt—ti 
UUar  wpHUWIf  rtfutu  AM  d 

hbhImMh  Ma«M  «■  Awn  IV  •>  WHW  ••  pa*"'!-] 

^n  WHW<H«i»>  fknU  h  •MMmJ  Id  tt*  HDmii  4/ cy 

■aun  Ham^no,  81,   TariMielt  ttrmi,    Otrmt  atrial 

:a. 

All  Asfiia  —d  Am-iJIm  0r4trt  uittmM  AfvUt  ■> 

*.*  /■  aritr  iQ/atOUalt  rffttmat,  ttii  i  umtt^mUM,  wta 
HM*f  4/  muf  £«Mr  vnitwlv  towrUd,  viU  Mig*  ti 

_u — 1 —   ™.  ._  gf  g^  iMUt,  U  (hII  •■  OU  pft  (• 
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C0IIB8  OF  e  DBAOOSIB. 
,]— Hay  I  call  the  attention  of  some  of 
_  aarous  oorreepODdeat^who  are  wockiag  at 
stars,  to  the  qnealJon  ot  tho  magnitude  ot  c 
Draeenia. 

Tbis  star  has  been  oontinnally  obierved  from 
l7SDtathe  preoent  time,  and  the  diveiaily  in  the 
eatimatna  ot  its  magnitudes  is  certainly  vary  strik- 
ing. Herachel,  in  hii  manuicript  notes  in  ITSO, 
"  "Small  star,  extremely   small;"  and  in 

lardly  perceptible."    HarsebBl  and  South, 
,  with  inatrumcnts  3)in.  and  Ain.  apertum, 
with  "  Meoeutes  are  of  the  utmost  liiffloulty,  *c.'' 
jet  rate  it  at  10th  magnitude  ;  while  in  theaatnmn 
of  the  same  year  Struve,  vritb  the  B«lchenbaeh 
Circle  calls  it  6'9  mag. ;  the  same  observer'a  esti- 
mates in  the  "  Mena,  Microm,,"  between  IS30  and 
1833,  vary  from  8*5  to  7  &  (on  one  ocoasion  by  day- 
light T'O)  ;    Smyth,  in   1833,  calla  it  9-6;  Dawes, 
iu  1843  and  1848,  makes  it  8'D ;  in  18.36  Dambowski, 
"    ,  acd  Seochi,  80  ;  in  18,5!),  Morton,  9  0  ;  Doner, 
IBS?  and  1869,  makes  it  8  1),  but  he  ha*  2  eetima- 
DS  in  1871  on  the  same  day  ot  8-0  sad  6  S,  and 
the  same  day  in  1872  ot  7-5  by  night  and  7-0  by 
f.  Wilson  andSeabroke,  in  1873  and  1874.  caU  it 
I.    Cincinnati  obeervarsin  1877  and  1878,  7-0  and 
7-5 ;  finally,  my  attentioD  wis  speoially  drawn  to 
twoause  I  find  a  reoord  of  my   having  obsarvod 
.  .  risibility  in  snnihine  at  8.30  a.m.,  on  the  nth 
March  in  1S78,  with  a  Bio.  apertore  silver  mirror. 

I  am  not  able  to  make  lurther  observationa  at 
present,  but  think  it  would  be  worth  while  asoer- 
talning  whether  this  roiiiei  may  ba  a  variable  of 
abort  period. 
There  also  appears  lo  be  some  difference  of 
linioD  as  to  the  magnitude  ot  the  principal  alar, 
id  it  ia  altogether  omitted  from  Lalands's 
oatalogue. 

I  have  to  acknowledge  my  tndebtedneas  to  Ur. 
Herbert  Sadler  tat  some  of  the  retermsei  above 
quoted.  B.  O.  Jobnaon. 

OOLLISIOH8AMOXaTHEPLUraTOIO0. 

fl»633.]— Lv  Tkbhieb   baa  shown   that   it  Is 

CbaUe  that  the  total  mats  ot  the  planatoids  1* 
than,  I  beliave,  1  that  of  the  earth.  Whanoa 
UwiB  may  ba  2,000  millioo  planetoids  aaoh  flra 
milea  ia  cUamater,  and  halt  as  denae  as  the  Mith. 
Now,  tbeir  average  density  Is  probably  vary  mnoh 
Ibh  than  this,  and  tka  diameter  of  an  anormoua 
unmbar  <rf  thsm  also  ia  probably  less  than  five 
miles,  BO  that  the  above  number  is  t,  vary  reason- 
No  planetoid  can  in  general  come  into  collision 
with  another  nnleae  tha  orbits,  the  one  proieetad 
i^ion  the  plane  of  the  other,  intersect. 


470 


■NOUSH  laSOHANID  AND  WOBLD  OK 


:  «#»  MB 


Jan..  20,  188S 


Hie  neatert  number  of  planetoidB  is  no  doubt 
eolleewa  about  the  oentral  portiona  of  the  ring. 

Lei  Hi  aeoortun  the  proliabilitjr  that  any  one  of 
ttw  large  aateroidi  now  known  (about  220  in 
nvBber),  may  oome  into  ooUiaioo  with  tome  one 
or  other  of  the  smaller  fm^enta  during  a  year. 

This  may  hi^ipen  owing  to  secuiar  more- 
ments  of  node  and  perihelion  to  all  those  pairs 
whose  orbits  haTO  not  eue  entirely  outside  the 
other. 

^  Taking  into  account  the  oongestioa  above  men- 
tioned in  the  central  portions,  it  will  not  be  an 
unfair  assumption  that  a  collision  will  be  possible 
upon  the  average  some  time  or  another,  oetween 
any  one  of  the  krger  pfatuetoids,  aad  one-fifth 
of  the  rest.  Proceeding  in  a  similar  manner  to 
that  adopted  in  letter  19464,  in  solving  a  somewhat 
similar  question— namely,  the  probability  of  the 
earth  ana  some  comet  colliding  in  a  given  time, 
and  supposing  the  average  |>lanetoid  period  to  be  6 
years  aod  average  mutual  inclination  to  be  15^. 
We  find  that  a  collision  may  be  expected  for  any 
one  d  the  larger  220  planetoids  once  in  about  100 
veare,  provided  that  a  collision  takes  place  when 
ihe  omtres  of  the  two  p^netoids  are  distant  not 
more  than  30  miles  one  from  the  other.  So  that 
amoaiT  ^^  whole  220  large  planetoids  two  eoUisions 
per  annum  upon  the  average  would  take  place, 
adopting  the  eibove  assumptions.  Upon  examina- 
tion of  a  table  of  the  magnitudes  of  the  planetoids, 
it  ^pean  (hat  in  the  densest  portions  of  the  ring 
their  avwage  magnitudes  is  markedly  tiie  largest, 
which  would  seem  to  be  a  consequence  of  such 
collisions.  Such  frequent  collisions  may  appear 
rather  remarkable  ;  but  they  would  no  doubt,  be 
much  more  frequent  in  the  central  portions  than  aa 
regards  those  planetoids  which  come  nearest  the 
eaxth,  and  whose  observation  is  appropriate  for 
determining  the  solar  parallax.  Bat  even  in  these 
cases  the  possibility  of  such  collisions  inf  rodnoing 
an  unknown  though  probably  small  perturbation 
in  the  position  of  the  planetoid  must  give  rise  to 
acme  uncertainty.  W.  O.  B. 

OHBAP    MICBOS0OPS8. 

[19633.1 — ^Ths  microscopes  of  which  you  have 
been  gooa  enoueh  to  supply  cuts  in  recent  volumee 
are  only  available  to  the  select  few,  the  cost  being 
considerably  more  than  the  great  majority  of  your 
readers  who  take  an  interest  in  matters  micro- 
scopical can  afford.  ^  Probably  even  the  Society's 
£3  3s.  instrument  is  beyond  the  means  of  many 
readers.    There  seems,  however,  to  be  no  reason 
why  such  readers  ne^d  be  deterred  from  securing 
much  of  the  pleasure  that  falls  to  the  lot  of  owners 
of  expensive  instruments.    There  are  in  the  mar- 
ket, I  believe,  instruments  costing  less  than  20s., 
and  which  have  a  body  made  to  incline  at  any 
ani^e,  are  supplied  with  powers  (in  combination) 
of  about  1|,  1,  and  iin.,  a  condenser  fitted  to  body 
or   stage,   and  are  inclosed   in  wood  ca«e.    The 
powers,  of  course,  are  not  achromatic,  and  are,  in 
consequence,  looked  upon  by  mioroscopists  as  mere 
toys.    Suoh  an  instrument^  however,  will  show  a 
large  majority  of  the  objeota  figured  in  any  of  the 
microscopioal  manuals,  and  would  be  found  useful, 
as  a  collecting  microscope,  if   the  owner  should 
afterwards  purchase  a  more  expensive  instrument. 
I  wirti  some  reader  who  is  practically  acquainted 
with  the  cheap  instruments  to  which  I  refer  would 
describe  the  beet  of  them.    I  don't  mean  any  of 
those^  with  a  non-incliuing  body.    Probably  few 
opticians  keep  such  microscopes ;  but  I  have  seen 
them  in  fancy  shops.    It  stems  to  me  that  a  good 
increase  in  the  number  of  microscopists  might  be 
secured  by  encouraging  the  purchase  and  display 
of  such  microscope e.    They  might  be  brought  into 
notice  by  use  at  the  soirees  of  the  various  societies. 
Few  of  the  objects  shown  at  such  soirees  could  not 
be  displayed  by  such  means.    The  present  tendency 
is  to  **go  for"  expensive  instruments ;  and  from 
what  I  have  seen  at  soirees.  I  Hhouid  say  that  for 
one  microscope  costing  uuder  i'3  3s.,  there  have 
beeoi  20  costing  at  least  £lo ;  and  I  don't  remember 
seeing   one    which    would    have   cost    less   than 
£2  lOs.  O. 


JXTPITEB— MABS. 

[19C34.] — The  motion  of  the  great  reddish  spot 
of  Jupiter  continues  to  slacken,  so  that  the  longi- 
tude of  the  spot  in  refen-uce  to  the  assumed  first 
Meridian  gradually  inert,  ast  s  ;  but  any  attempts  to 
determine  the  rato  of  this  increase  and  other 
variatioiui  of  the  motion  must  remain,  for  the 

J )reBent,  merely  preliminary  attempts.  The  fol- 
owing  list  of  obstrved  passages  of  the  spot  across 
the  middle  of  Jupiter*s  illuminated  disc  is  a  con- 
tinuation of  that  on  page  279,  and  contains  the 
results  of  observations  contributed  by 
D.  =  W.  F.  Donning,  Asbley  Down,  Bristol ;  lOin. 

rcfl.,  power  460. 
Gw.  *=  G.  T.  GwiUi>im,  3*3,  Lansdown-crescenty 

Bayswatt-r ;  6iiu.  redector,  power  200. 
W.  =  A.  S.   Williams,   1,  Medina -terrace.  West 

Brighton ;  5iiu.  refl. 
also  one   passage  observed  by  Mr.  T.  Q,  Elger. 
Bedford,  ajin.  refl.  ^ 
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6  58 
8  40 
6    6 


12  44 
8  30 
8  33 

8  34 

14  17-5 

9  20 

0  43 
8  25 
8  27 
8  32  5 


11  43 

3  33 

13  18 


Obs. 


W. 

D. 

D. 

W. 

W. 

W. 

W. 

D. 

D. 

^- 

Gw. 

D. 

D. 

W. 

W. 

D. 

Gw. 

D. 

Gw. 

W. 

W, 

D. 

D. 

D. 

D. 

D. 

W. 

D. 

W. 

Gw. 

D. 

W. 

W. 

D. 

W. 

D. 

D. 

Gir. 

W. 

D. 

D. 

D. 

D. 

D. 


Pf.E. 


Co 


die;     Fott.  £. 


11 
359  0 
3o7-8 

11 
2-9 

2-3 

1-5 

3o9-9 
2-4 
30 
2-6 
50 


0-7 
3-9 
1-6 
1-2 

51 
4-4 


4-5 
2-3 


30 
30 
5-4 
90 
60 
5-8 
59 

4*6 


e 

o 

341 

15  5 

— 

17  7 

— . 

3C-I 

168 

331 

_ 

38D 

16-6 

34-7 

17-7 

— 

16-2 

31-9 

3ia 

18-9 

364 

19-6 

36-7 

17-6 

344 

17-9 

34-8 

20-6 

34  5 

19-0 

36-2 

19-3 

u-o 

19-9 

36-8 

17-7 

35-S 

..». 

«» 

20-7 

35« 

SO-6 

17-0 

33-9 

19-6 

38-5 

191 

34-8 

19*3 

— 

21-3 

«- 

23-2 

3S-» 

18*9 

35-8 

II 

37^ 

21-3 

38-2 

200 

— 

19  3 

36-2 

19-2 

— 

20  7 

— 

— 

38-8 

181 

361 

20-5 

37^ 

21-7 

38-« 

24- 1 

4i^ 

206 

— 

22-7 

— 

240 

385 

21-9 

43-1 

20  9 

36*6 

^  Of  the  white  equatorial  spot  the  following  addi- 
tional  observations  have  been  communicated  by 
Mr.  Denning  and  Mr.  Williama.  The  **  corre- 
sponding longitudes,"  under  the  heading  870*42*^, 
are  those  of  the  system  with  which  the  observa- 
tions of  the  great  reddish  spot  are  compared ;  while 
the  longitudes  under  the  heading  878*48®  are 
directly  comparable  with  those  given  in  the  last 
column  of  the  two  lista  previously  published  in  the 
EiroiJBBMxcHAMioof  Feb.  18,  p.  564,  and  Nov.  25, 
p.  279 ;  so  that  a  comparison  will  show  at  onoehow 
far  the  motion  of  the  white  spot  aooorda  with  the 
assumed  daUy  rate  878'48^  corresponding  to  a 
period  of  9h.  50m.  6*68.  The  fluctuations  in  the 
brightness  of  the  spot  require  circumspect  atten- 
tion,   b  bright,  y  faint,  v  very. 


1881. 


Oct. 
Nov. 


Deo. 


5 
7 

14 
15 

(17 

22 

22 

23 

23 

23 

27 

27 

28 

28 

29 

29 

1 

2 

3 

7 

7 

7 

8 

10 

12 

13 

13 

18 

20 

21 

22 

22 

23 

24 

24 

29 


Passages  of 

White  Spot.    Observer, 
h.  m. 

12    3 
16  37 


Corr.     Long. 

870  42«878-48* 


5 
11 


56 

32 

13  11 

10  44 

10  47-5 

6  25 

6  26 

16  16 

8  45 

55 

27 


8 
4 


14  18 


9 

9 

11 

6 


52 

54-5 

55 

44 


12  14 
4  41 
4  45 

14  33 

10  20 

11  2G 

12  30 
8  12 
8  12 

6  12 

7  26 
12  54 

8  33 

8  40  5 
4  11 

9  43 
9  44 
7  60 


h 
rb 

I 

% 

rb 

h 

vtb 

b 

b 

vrb 

ri'b 

rvb 

rb 

rb 

rib 

% 

b 

b 

rvb 

vvb 
rb 


Williama 

i» 
Denning 

»i 
Wilh'ams 
Denning 
Williams 
Denning 
Williams 
Denning 

Corder 
Denning 
Williams 
Denning 
Williams 

Denning 

>» 

It 
Corder 
Denning 
Ck)rder 
Denning 
Williams 
Dfuning 
Williams 
Denning 

»♦ 

Williama 

Denning 

WiUiams 

Denning 

WilUama 
Corder 


303-9 

37-7 

344  1 

337-8 


338 
282 
284 
276 
277 
273 
243 
249 
237 
235 
244 
226- 


7 
o 
6 
5 
1 
7 
2 
2 
■7 
0 
7 
2 


210-2 


■7 
6 
7 
1 
5 
1 
9 
5 


202 

192 

160 

163 

158 

156" 

136 

116 

1110 

1110 
70-7 
66-3 
450 
37-6 
42 
29 
20 
21 

344 


1 
6 
•7 
3 
•4 


25-8 
27-2 

26  4 
30-0 

47  6) 
30-9 
331 
31-0 
32-1 
321 
31-2 
37-3 
32-4 
330 
29-3 
30-8 
316 
32-4 
30-1 
280 
30  4 
291 
33-3 
30-6 
'26-7 
27-8 

27  8 
27-1 
29-3 
27  8 
27-1 
31-7 
25-7 
26-7 
27-3 
30-1 


1882. 


Jan. 


Paeaages  of  Corr.     Lqb^ 

White  spot.    Observer.  870  42<>  878-41* 

h.  m.  <«         A 


3 

5  44 

Kf 

Dcm 

0 

7    5 

vrt 

G. 

12  34 

it/ 

7 

8  13 

f 

9 

9  27 

h 

10 

5    8 

ih 

3001 

25-» 

2898 

3! -6 

2790 

30-8 

271-6 

30-0 

257  0 

81-9 

250-8 

323 

The  following  ia  a  continuation  of  the  ttsft,  en 

Sage  351,  of  the  times  wheu  the  assumed  Fiat 
leridian  of   Jupiter   peases  the   middle  of  the 
illuminated  disc: — 


Feb.    1 


h.  m. 

6  18-5,  Feb. 

16  14-2! 

2  9-8, 

12  6-5 

22  1-2, 

7  56-9 

17  52-6 

3  48-3 1 

13  440. 

23  39-71 
9  353; 

19  3l0i 

5  26-7 

15  22-4 


I 


8 


10 


181 

13-8 

95 

6-2 

09 

66-6 

12  52-3 

22  48  0 

8  43-7 


1 
11 
21 

7 
17 

2 


h. 

10  18 

11  4 
14 

12  0 
10 
20 

13  6 
16 

14  2 
12 
21 

15  7 
17 

16  3 
13 
23 

17  9 
19 

18  5 
15 

19  1 
11 
21 


m. 

39-4 

351 

308 

26-5 

22-2 

17-9 

13-6 

9*3 

50 

0-7 

56-4 

521 

47-8 

43*5 

39  2 

34  9 

30-8 

26-4 

22-1 

17-8 

135 

9-2 

4-9 


Feb.  20    7   a*fr 
16  56-3 
25SH> 
12  47-8 

22  43-* 
8  3M 

18  34'» 

0  22-i 
10  17-8 
20Uift 

6  9nl 

16  4-9 

2  0*7 
1150*4 
21  5H 

7  47-9 

17  43-^ 

3  39-3 

18  85*9 

23  30-7 


21 


22 
2? 
24 


25 
26 


27 

28  '3  39- 


Mass. — ^The  position -angle  P  of  the  aidi  of 
Mars,  the  Areographical  latitude  of  the  centnef 
the  disc,  the  diameter  of  the  disc,  and  the  amovt 
^,  and  position -angle  Q  of  the  greatest  defect  ol 
lilomination,  will  l^ : — 

1882.  P.        Lat.     Diam.        </.        a 


Feb.    3  332*5  -  20  11*3  0*6 

13  332-8  -  1*')  10-7  0*7 

23  333-7  -  0-C  97  0  8 

Mar.    5  335*0  +07  8*8  0*8 


91 
91 
92 
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tn 


Approiimkte   timea,  vhun  gome  ot   the  most 

maifeed  ipotB  oF  Man  will  bo  neai  the  Central 
nienilUu.     lull-  p.  CI. 

h.       h.  I  h,        h. 

Fab.    1/   7-8  M  12-9       fob.    15  r    90/10'5 

2/    S-4  u  13  5  I  IB  r    9  Q/ 17-1 

3  /■   PO  tf  14-1  1  17  rf  *-G  r  lOa 

■ly   B-(i  a  M-7  ;  18  rf   S-a  r  lO'O 

6/  10-a  a  l.j-3  I!)  rf    S'a  r  11-5 

C/10'9  a  ie-0  211  rf  84  r  121 

7  r    I'p/  1I-.T  21  rf    7-1  r  128 

E  r    4-6/1'J-a  '  aa  i/   7-7  r  13-4 

P  <■     63/12  8  23  1/   8-3  r  ]*-l 

10  r    6-B  /  13-4  21  i/   8-3  r  US 

11  r    6q/  U-1  J5  (/   9-6  r  l.r4 

12  r    7-2/lI'B  '  MG  «■  10!  r  lO-O 

13  r    T*  /  lS-3  !  27  a    i-1  •!  lO'S 
11  r    8-4/  16-0  '  2S  .(    6'3  rf  ll'B 

A.  Mutli. 
GG,  Limbeth-Toid,  S.E.,  Jui.  U. 


DOXTBLB-EABBSSICBOPHONSS—PHO' 
TOOBAPHIO-THE  LAHTESN— !.&». 
TKBN  SLIDE-HOLDSS  -BA.D  KAN. 
OANSSB,  aOOD  WISHBS,  &o. 

[1D63.5,]  -1  viDE,  tiro  ui  tlirea  je«ra  «B0,  n  boi 
tatepboniri  iscaivsr,  with  i.ot  ouly  tiro  Tihisti"-'- 
pUtsi.  but  nith  ou«  on  GTeiy  aquiu-a,  liz  in  i 
bot  after  lepeated  triul.H  luj  iiJterstiaua,  I  gai 
oil  as  B  b«d  jiib.  Iiittuuil  ot  gutting  clearer 
■rticuTiitiou,  it  gfvia  n  ni'^ru  cuntuieil  Maud.  J 
would,  Chcrifure,  ailviHi.'  "  L.  G.  l<."ta  giTSUpthi 
idek  of  a  doubtu-sorerl  miiTiiiihaue. 

Inaniwei  to  "  Pyro"  {lyl!)Sj,  I  may  toll  hia. 
I  am  Don-  workiug  duI  a  iiow  form  ot  tripod, 
tbat  will  be  oompact.  and  ul  the  uine  time 
quite  iteudy.  I  will  give  fait  pirticutan 
the  moment  it  ii  sp-i<\y.  aud  kUd  of  the 
iniprOTemenU  I  hare  nuili  to  "  Li;  Merreilleui 
Pyro  muit  gauge  e^JlU!u^^■  ft.iiii  cijPBriiuice.  WL_._ 
I  wrote  the  ioitrucliuLi'  in  ILe  Butnuer  time,  the 
light  was  Terjr  dilTi-ruut  ludiecd,  audinuewiuitiuc- 
tiona  there  will  bu  u  mi^tU<  id  of  litaiDjt  expasares  to 
Kpart  otiiaei;ond;  thii  I  itUI  communiuito  when 
wiitten  out  aai  priiiled.  1  hire  mida  all  Icindi  ot 
ambxellBBluidB.  lu  tact  ray  fattier  wu  tha  flrat  tu 
make  an  umbrella  ataud.  uuil  bincu  his  daath  I  hayo 
made  a  number  ot  difFuri  ut  t'lrmi  ot  umhrella  and 
walUug-Btivk  itandi,  bu!,  :iit  prtseut,  nothing  tliat 


lulJ  li  __ 

pleaae  me  before  aendin);  il  outtn  the  pubhc.  The 
newataud  torLe  Uervctiliux,  &<:.,  haa  the  front 
leg  adjuatable,  and  llio  other  Uga  clamp 
iiiati;  on  to  a  new  form  of  liiauKliH  t^uB  holdiut; 
the  camera  Teiy  Snnly  itijvrl ;  tbia  cau  be  in  pirt 
Applied  to  the  older  furui  pf  il.iuj.  I  would  net 
recommead  :k  ball -and -e  i  ki't  juiut:  wuusnl  to  put 
them  on  all  the  standi,  but  found  them  to  bi'  a 
Duiiancein  morewaji 'Ji^iu  one.  In  H-orkiuK  with 
iij  platea  for  the  fira^  liiu.',  utiiateura  ihould  not 
think  that  thoy  con  put  n  pi'jt'.'  into  alids  and  rnu 
away  and  Ixku  a  good  pli-il  >  iu  tive  minutes  with- 
oat  any  prerioua  oipcriuii'L'.     I  hare  knoivu  of 

la  where  uit  aninldur  hua  gone  and 

a  aplondid  photo  ri)>l>t  utray,  but  he  hud  Srat 
red  all  the  uutrncUuue  :  theu  koewiag  whet 


to  expect  and  when  tc 


..  the^  haTO  worked 


IS  hii  legs  off,  and  Iwika 

at  the  inatiuetions  attur  hi^  boa  dereloped,  or 
ntber  trird  to  develop,  '.he  plate.  "Moke  haste 
slowly,"  then  you  will  siiccl'l'iI.  and  abiiTe  all,  be 
clean ,;  uae  plenty  i>(  iriitir,  eapeaially  after  the 
plate  ia  fixed,  aud  allow  it  to  dry  alowly,  not  by  a 

The  lantern  i^  beiug  im'trovcd  year  by  year. 
We  ore,  ot  couiae,  devoting  ouiselvea  to  the  ob- 
-taining  of  the  greatest  aiuiuut  of  tight  in  the 
smalleit  poesible  compn<!.  We  do  not  require  a 
great  mass  ol  Bame.  makiu^t  tcerything  too  hot  te 
tooch;  but  the  amallest  i>ui°ib]e  Ijcht,  with  per- 
feet  combustion  and  vonliluliau.  This  I  haro  an- 
dearoured  tu  obtain  iu  my  latest  lamp ;  it  ia  a 
tbree-wick,  with  perfect  Toutilalion,  and  the  cam- 
bmtioD  ia  aa  perfect  as  1  can  get  it  up  to  now. 
It  aeems  to  me  to  bo  wot^c  than  a  farce  to  state 
-that  a  lamp  gires  Bo  nii-iy  caudlea,  when  in  all 
probability  ruab-ligbts  uoulil  be  nearer  tbo  majk. 
A  geotlemaD  who  introLtuc^iI  a  lantern  aomelime 
a^o,  and  advertised  as  aa  miiuy  candlea,  told  me  ha 
did  not  know  what  a  rarliiiDieutary  candle  waa.  1 
am  of  opinioa  there  are  a  fuw  olheia  in  the  world 
who  don't  know  any  better.  Tbia  ought  Dot  to  be 
in  oar  age  of  auppoaed  aciuuliSc  ncouraoy  ;  but  as 
long  w  people  musthava  Eniaethiag  big,  I  auppoae 
they  wiU  be  able  to  get  it. 

Aa  to  my  lantern-slide,  if  nnyoDe  would  like  to 
make  one,  I  will  giro  iuatructiani  and  drawings 
bow  to  make  it.  1  hai^  been  satisfied  with  the 
lesulta  of  sale,  and  will  now  be  pleased  to  Give 
workias  drawings  bou  ■■'  ilide  and  disaolveT  for  a 
nnglo  lantern.  The  n't.'^  iin  be  made  by  any 
one  witb  a  fair  knowledge  ot  tools, 

I  am  more  than  iivr,iriKeil  a>  the  letter  ot  O.  O. 
Blaokwell,  1958C,  re  MangauBae.  I  can  tell  him 
tlukt  I  have  hr  d  odtilterateil  aainplet  from  three  ot 


thelargeat  bouaeaia  the  trade  (wholesale  cliemigta). 

ot  the  wall  a  thick  iron  caatinft  put  up  to  with- 
stand the  force  ot  on  eiploaion  if  it  btbt  occurred, 
and  the  other  aide  op«ied  oulsida.  The  force  <rf 
the  eiploeion  tore  thia  2cwt.  ot  iron  out,  and  dtoTe 
it  into  the  wall  on  the  oppoalle  side  of  the  room, 
two  peraoQs  narrowly  escaping.    A  sample  ot  this 

.in  —  cant,  oarbon  from  analysis, 

-     •«:l.H.|, 


d  four  gardena 


ig  used  oat  of 
the  retort  burst— one  half  wis 
away,  I  couiJ  giveaoveralmori 
explaiions.  NowlhaTsgiTen  .  ._  _  .  . 
the  ouly  simple  and  satisfactory  method  of  teating 
themanganete;  the  teat- tabe  method  gi Ten  by  A, 
U.  Sowatd  ia  not  aatiatactury.  With  pure  manga- 
neae  it  sometimea  ocbdtb  that  the  eiolatian  ol  gas 
at  the  bottom  ot  the  tube  is  great  euougb  to  blow 
tbe  whole  or  nearly  the  whole  of  the  compound  o' 
All  that   ia   necessary  ia   to    pnt  a  apoonlul 

fire  until  the  shoiel  ia  nearly  red  hot,  then 

Srinkle  a  few  cryatala  of  chlorate  of  potash 
a  manganese ;  it  the  chlorate  simply  fuses, 
manganese  ia  aafe;  but  it  there  ia  an;  blate  the 
sample  is  dangerous  and  mutt  not  be  used.     By 
mixing  a  tittle  soot  with  some  good  manganeae,  "-- 
chlorate  will  at  once  fire.    Test  evory  sample, 
would  not  believe  onybndT's  word   about  m' 
ganese.    TsM!TeBt::    Tesi!!:      Then  it  wilt 
your  own  fault  if  you  have  nu  piplosion. 

One  word  as  to  the  New  Year.  I  con  oaa 
"Sunlight"  I  have  no  wish  to  be  anyth 
bat  B.  aincere  friend  to  bim  and  si- 
reader  and  writer  to  our  pages.  I  would  rnp 
what  1  said  at  a  lecture  I  gave  the  oL 
d.yoii  "How  wo  Think":  ••  1  want  J""  ^to 


idea,  and  if 
from  my  lecture.  I  shall  be  i 
mcmbir  that  tliere  la  aomethiug  elorod  iu  every 
lin  bofure  me  that  is  in  no  other  bmiu,  and  1 
,nt  you  to  give  of  that  store  to  others  le.  ~ 
te.  and  receive  from  them  acme  knowli 
pae<eaa.    In  giviug 


,rl,.t 


it,  aud  liavo  bfuome  better  oiitnelvi 


W,  J.  Laneaetor. 

NUTRITIVa   TALUB  OF  FOOD. 

igiiriij.]— I IV  glad  to  find  <•  Xun.  Dor."  ha*  act 
the  ball  moving  on  the  above  auhject,  aud  I  hope 
nthera  will  keep  it  going.    The  toed  of  humanity 


iountriea  tor  the  neceasair  supply  of  many  of  her 
irdinary  articles  of  looif;  fhia  will  bo  seen  by 
Eaglaud's  breJid  and  batter  bill  that  abc  piya 
yearly  for  such  articles  as  wheat,  maixe,  rice,  i:o,, 
'  also  buttir.  bacon,  cheese,  and  bulchtr'a  meat, 
unleaa  a  little  of  the  aame  care  U  b^stoweil  on 

pals  in  aea-Koing  steamers,  the  day  muy  ccme 
when  we  shall  have  tJ  pay  heavily  for  our  watto. 
""  I  real  truth  is  that,  as  a  rule,  we  "  five  to  eat,  iu 

fdace  ot  eating  to  lire,"    Thia  ia  goodfortho 
ical  mas  but  l)ad  for  the  patient,  and  the 
ient'i  pooket.     1  do  not  hold  witb  thoM  who 
rtify  the  natural  appetite  to  aupp  >rt  one  ot  the 
msny   "isms."   bo  it  taetotaliaai,  vegetarianiam, 
-    — -r    other    ot    them.     Aaceticiem    is    out    o( 
ure  never 

roper  use,  not  the  impiopsr  abase.  Cbemiats  may 
ij  down  the  law  as  to  what  man's  requirements 
ri-,  as  to  the  quantity  of  carboit  and  nitrogen  re- 

icTCiio.  t)no  may  say  that  10  grsius  ot  carbon 
nd  Ij  grains  of  nitrogen  ore  required  Inr  each 
ound  weight  of  man ;  another  msy  give  ditTorent 
uanti ties  aud  proportions,  but  there  issomething 
loru  t'l  ba  done.  As  "Nun.  Dor."  sensibly  re- 
larks,  "  we  have  to  consider  aometbing  more  with 
sgard  to  the  value  of  food  than  bow  much  carbon 

lu  aesimiliite."  Never  ware  truer  words  apokeu. 
hove  made  many  experimenti  in  feeding  animsls 
t  all  aorta,  myulf  iacluded,  and  h»ve  realised  the 
ruth  of  that  remark.  Chemists  tell  you  of  the 
value  in  orbanaceona  matter  ol  wheat  or  oab-n 
.  jut  try  and  feed  young  cattle  in  the 
strawy  aid  witb  atraw  atone,  and  you  will 
get  nothing  out  of  tbe  atraw,  either  into  the  cattle 
"■  out  of  the  cattle  in  the  shape  of  manure 
.  rth  oartinz  an  to  the  field.  So  it  is  with  man. 
Try  and  feed  him  either  on  maiae.  wheaten  flour, 

*-neal  alone.     Ua  may  exist,  but  he  does  not 

tbe  diemjetry  of  his  food  ;  but  tiive  either 

the  bullock  or  the  man  somotbing  iu  the  shape  ot 
pioklea  <if,I  may  ua«  the  term),  that  makea  bim 


reliah  his  food,  and  Bssiiailate  it,  the  whole  aipaot 
will  be  chaaged.  Give  the  atiaw-led  bollock  his 
pickles  in  the  shape  of  a  small  q-jantit;  at  tomipa, 
mangold  wonet,  or.  better  still,  pea  or  bean  meal, 
or  give  tbe  oatmeal,  maiae.  «r  wheaten-fad  man 
hia  luckles  in  the  shape  of  milk,  cheese,  buttm,  or 
animal  food,  the  rehah  will  be  given  asd  the  food 
siaimilated,  and  the  digestive  organs  will  do  tbdr 
work.  Asfor  as  I  con  toe,  no  tight  and  £sit  rule 
can  be  drawn  aa  to  man's  diet :  what  fattens  cae 
may  poison  another,  Uy  exp'rieuea  hoi  tad  me  to 
the  coQcluiioQ  tbat  man  should  cat  whotarar  h« 
likes,  but  in  moderation ;  using  noderataaai  in 
qaantity,  ha  will  soon  find  out  the  qoility  of  food 
he  can  assimilate  best,  aud  he  will  not  be  long  in 
ditoQ*ering  that  tbe  appetite  is  moat  pleasotAly 
excited,  and  life  reodfred  most  enjoyable  by  anb- 
atanoeajwbkh  are  eomimrcinllii  cheapnt.  Vp  to 
'  my  fifty -eighth  year  I  never  studied  the  whole- 
somoa  m  any  way,  further  than  in  always  finishing 
with  an  appetite.  I  indulged  ritber  too  freely  in 
wine  and  spirits,  hut  never  to  feel  nnoomfortable. 
From  my  fllty-eighth  year,  and  my  retirement 
from  my  profession,  I  commenced  the  atndy  of 
fuel  and  food,  and  I  have,  d  urine  the  last  eleven 
years,  tried  total  abstinence  of  Alcohol  in  liquor, 
and  of  animal  matter  iu  tiMid,  end  I  have  found 
botb  of  them  ananited.  I  found  that  t  could  not 
change  a  life's  habit  by  rule  an'!  line.  I  found  I 
required  a  moderate  quantity  of  animal  food  to 
digeat  the  cereal  or  vegetable  f  oo'l ,  which  must  ever 
be  tbe  mainstay,  it  a  man  wisliea  te  preserve 
health.  For  yeara  I  have  not  aveiaged  foar 
ounces  of  cooked  meat  a  day :  on  some  dijs  I  take 
None.  My  main  mesl  i<i  ontmeil  porridge ;  but  the 
inducement  to  assimiUtiou  is  milk,  and  my 
picklea,  sometimes  snit,  aouietiravi  marmalade, 
troncle.  or  sngar,  J  d><  not  fliiil  it  either  heating 
orpiLllingon  the  appetite.  Ai^iin.  I  ofl«D  and 
often  moke  u  meal  of  brcuil  and  ohee^,  and  to  my 
mind,  a  more  appeliiing  anil  aatiafj«tor;  meal 
cinnot  be  made  thin  of  g-iod  rich  Cheddar  and 
well -made  bread,  not  li>o  new.  Quod  cheBse,  a* 
Dr,  Kitchener  says,  "mikes  theliest  brood  sauce." 
Her 


your  food,  BO  that  jou  a1 
atroying  yonr  reliah  on  s 


food,  and  chaogiag 
lya  relish  it,  and  not  ile- 
ituro  day  by  taking  too 
iu  mind  that  r"--'  ''' 
'<rouB  food,  but  1b»t  tb9 
cirbonoccous  will  not  iiiaimitate  without  nitro- 
genous for.d  in  cerlain  proportiona,  but  that  these 
froporlioni  must  unt  bei^xcvpded.  The  nilrogeuona 
unit,  although  the  moit  ajipntiBiiig,  must  not  be 
indulged  into  cifss;  mstiuct  leache!  tbi-  rustic  to 
eat  bcana  aud  lit  b:Luou,  unit  the  E^n-ptii- 
tellab  to  tube'  oil  when  ho  can  get  it  witli 
his  tick  bulling  and  it  woubl  als.i  tell  the 
well-to-dii  orer-tcil  Eiii{tiahm,tn  that  he  caunot 
with  impunity  indulge  tti  larifu  quau'jtiei  of  animal 
food  rich  iu  nitrogen.      Ilypuitcupliy  is  quite  a* 


rophy : 


■at  fri« 


doctor,  atid  tL«  wont  ouemy  nf  tbe  lutlint,  ia  the 
mdulgeucJ  in  highly  uitmsonisj.d  fnuJ.  The 
ctieals,  in  seme  sliupe  or  aiiolhur,  should  form  tha 
kaae  of  buiaau  fo„d.  In  point  ot  value  for  money, 
tbey  stand  iu  this  order  :  —  Maize  first,  wheat 
second,  and  oitmoal  thitd.  The  appetisine  ad- 
juncts Mimild  be  uecd  an  (and  tre'ited  us]  picElea — 
not  for  tha  purpO!o  of  making  a  miu  unt  more, 
but  OB  a  menus  of  excitiii;;  the  saliviiry  glauda,  and 
causing  the  food  to  assimilato.  I  have  not  seen 
the  American  work  on  the  aubj'iols  referred  to : 
but  I  bare  had  by  me  tnc  yara  the  works  ot  ths 
late  Dr.  £dw«rd  Smith,  au.i  in  one  of  hia  works, 
''Praotical  Dietary."  will  lie  found  the  money 
value  compared  with  tbe  iiuttilivu  value  of  almost 
every  ortii'le  of  food.  1  trust  others  of  your  con- 
-  "  iton  bfiiides  "Nuu.  Dor."' aud  Dr.  jSdmuuds, 
take  this  subject  uo.  and  ::ivr'  u>  their  views 
and  experiences. 


ShodH  Box. 


SCREW-CUTTINO. 

[10637.1— Hatino  c-nd  Mr.    ll.niilcy's  method 

(lll.iUI)ot  cutting  screws  in  an  i.tdinurr  lathe,  I 

think  the  following  device,  which  I  filled  up  about 

two  years  ago,  and  whti^h  has  ausWHred  very  well. 


litai 


,  that  it 


...nsides 

irewLtb  I  spud  a  eki.idi  ot  it,  dr.iwn  from 
mry.  A  is  a  pnmll.l  r..ller  of  oak  or  other 
hardwood  about  3tn.  diniiii'tir,  and  almost  the 
same  length  ai  lathe  aud  perfe^illy  pvallel  to  same. 
The  left-hand  end  is  councL'tcd  hy  tl  uut  band,  B, 
to  one  of  tlie  pulleys  ot  moiidril,  which  sb'Uld  be 
exactly  the  time  diameter  «a  the  pulli'y  on  the 
roller,  so  that  they  may  revolve  nt  the  s.iuie  speed. 


pulli-y  rf  volvps,  it  diivea  the  ial,->r  A.  k 
oonneeted    with  C,    niovsi    Ibe  aliile-r 

so  that  by  using    pulleys    of    certain    

(which  can  be  easily  cnlunlBted)   oarreapanding 
motiona  ot  the  alide-ieat  are  obtained— ia.^U.  *, 


ENQUBH  HEOHANIO  AND  WOHLD  OF  BOtENOBt  Ho    B7S 


binpiiUaruputoii,  a  Urge  thrcul  will  1m  out, 
and  if  a  ndkll  on*,  then  »  Bas  thrsad. 

If  ft  {■  nqoind  to  oat  a  laft-hand  ■crew,  aU  that 
bM  to  ba  dima  ii  to  crOM  Uie  gat^band  B,  when 
U«  lUde-TMt  will  moTe  intliaoppoiits  direotioii. 
To  ant  inrida  nrawa,  fii  -  ~  - 
pUo,tlUBiiu>Teilid«-t 
dkanga  Ibo  tool  and  pn 
alwMitikiiiKoaM  fn  n 
tiiat the  tool  dron  loth 
tlui  buidB  ihonldBlip,  pi 
bMpthMt  ti^t. 

WhcnnaingnnallpnUera  on  lUda-Tort,  thobaod 
D  will  be  looM— this  oau  b«  obTiated  b;  havlnft  a 
B  pulle;  which  will  taka  up  the  la^ . 


cnned  and  written  aboat,  u  it  aeem)  to  me,  ad 
Haiueam,"  for  who  would  ''ever  choou  inch  a 
lather"  Peihapi I slionld not haveiued  thnaworde; 
but  it  aeems  to  me  that  he  muit  be  a  Tory  thin- 
akinBed  writer  who  woald  take  offence  at  nich  a 
remaik.  The  Oilraymaf  be  all  that  ii  taid  iu  ita 
faTom,  and  may,  netwithetanding  ita  oowt.  of 
metal,  do  ornamental  ic»ping  to  pwleation  :  but  I 
repeat,  Who  woold  choow  BUch  a  lathe  ?  CerCaioij 
not  I.  Whereai,  had  I  the  ohdce,  I  wenld  ■■ 
oartainlj  ehooie  an  AimatmnE  I  aod  I  almoet 
ventnre  to  ny  "J.  L."  would  hlmulf  give  it  the 
prefsTonoe. 

EoWBTBi,  laying  iwordi  aiide,  I  tliank  "J.  I.." 
tor  hii  oonbibntion  on  thie  nbjeot  \  and  though  I 
foel  mywlf  qnite  inoompetent  te  write  a  papra,  a* 
tnggeeted,  I  win  ehow  that  my  wiih,  «  expreiied 
in  my  letter,  wai  ml,  by  not  rof  oiing  or  delaying 
to  hdp  in  the  dltninioa.    I  can  only  n.y  that,  ai 


9,  tha  fanlt  ia  ladueed  tii 
to  sat  np  to  ipeed,  lad 

..  little  hardet  to  itop  at  ■ 

-but  other  than  thcie,  I  (recoUect- 

ingl  am  not  en  ornamental  tnmer)  oao  think  of  Be 
inBuperible  objeotion  to  the  lathe  oa  thii  head,  tM. 
of  coona.  we  luppoee  the  mandril,  &c.,  to  be  well 
etted.  Bat  it  Beene  to  me  that  a  good  deal  el 
oruamenMl  toming  ii  dona  from  tho  overhead,  ud 
that  Bi  thiBiBoiraoged  BO  that  by  merely  loweriig 
the  frame  overhead,  the  band  to  the  tool  in  elide- 
rf  et  IB  Blackened  and  thni  the  motfon  etopped  on 
the  initant.    Hence  in  this  clan  of  work,  the  mus 


re  out  onl«ide  BcnwB  with  01 


a  itrong  bw^-geared  one,  which  I 
ro  yean  ago,  and  to  which  I  apphed 


ii  a  section  of  left-hand 


Myli 
mads  aboat  two  ^eai*  o^, 
■omsthing  I  behere  qnite  new. 
nearly  flniahed  the  poppet-head,  I  f  onnd  there  wae 
no  way  to  clamp  Uie  poppet,  whioh  made  me  think 
of  the  following.    Fig. 


"J.  L."  hae  had  the  drawings  and  M9.,  and 
already  fanned  his  opinion  on  the  merits  and  faolti 
of  the  latter,  I  wish  be  oould  have  let  as  hare  had 
the  beneSt  01  it  withoat  farther  disonsiion. 

To  dear  the  aabjsot,  let  me,  then,  at  the  ontset 
state  that  we  do  not  want  a  diBCOsuon  on  the  de- 
fects of  oombinatiou  tool*,  whioh  are  fairly  enoogh 

itatedby  *'  J.  L."    There '  "■ ' * 

-  -■ '^^-lon 

10  perfectly  or  cxpeditioosly 


«Ld  of  head,  E  is  the  casting  in  which  F  alidea, 
Q  is  a  steel  ring  (part  of  the  indde  of  which  ii 
■erewad),  shrank  on  to  the  caiting,  H  a  cut  iteel 
oona,  X  an  iron  nat.  When  the  nnt  is  tightened 
tt  torcM  the  oone  H  between  the  poppet  and  the 


Having  seen  nothing  of  the  kind  before,  although 
it  soar  not  be  new,  I  thought  it  might  be  intaieet- 
ins  to  some  of  70DI  nadcn. 

JMO.  11.  B.  S.  KlUee. 

THB  AKICBISONa  LATHB. 


I  dU~«Ute-"Wa'&Ta  had' Oilny's^a^ dli- 


ai  a  lool  dBBii^ed  for  one  dsse  of  work  only — but 
then  this  is  all  beside  the  mark.  The  man  who 
propoisB  buying  a  combination  tool  hu  tkkrak  oil 
this  into  coneideration,  and  therefore  he  does  not 
need  te  be  told  ho  must  aaciifioe  sometluDg. 

What  we  wish  to  dlsoosi  ia  the  Armitroni^  cora- 
bination  lathe  :  What  are  ib  faults  or  dcfioienciei 
—as  separate  from  those  common  to  oU  oombina' 
tioQ  tools  ?     What  are  ih  meiits  P 

The  flnt  objection,  then,  which  seems  to  b( 
brought  gainst  this  lathe  ia  that  it  is  hardly  pos. 
■ibie  to  make  it  equally  Buitable  for  oraamentsl 
work  and  sober  hooeet  melal  work.  Ia  this  a 
am  not  sn  ornamental  worker,  so  1  can  say  nothing 
worth  listenine  te ;  hnt  oa  "J.  L.'s"  objection 
seems  to  lie  chiefly  on  its  rcqoiring  heavy  flywheel, 
I  aak.  Will  this  fault  be  safRdrnt  to  condemn  the 
tatheasonomamenialone?  If  the  wheel  is  not 
balanced,  ita  weight  can  communicate  no  tramoi 
to  the  bed  or  mandril  when  driren  at  a  fast  nle. 


objection  is  entitd;  temo*Bd,  and  there  r 
oiJy  the  slight  difficulty  of  gettinf  np  spaed. 
Ihumbly  submit  this  for  the  opinion  of  axpoti: 


_._ _,, ..ith  many  t 

!ctB,  diif  reputable  ornamental  work.     Coild 
Armitrona's  da  the  same  for  those  who  might 
like  it  better  Uian  the  Qilrajr  P 

That  a  hcaiy  flywheel  is  nntnitable  for  wood- 
tuning  I  cannot  admit,  and  hen  I  do  not  need  to 
■ — I  a  tyro.    A  lathe  driting-whoel  is  By- 
ran,  and  does  ran,  wlQi  Tary  little  tsiu- 

peed,  no  matter  what  the  work  ia-    I  fasTs 

(onnd  wood-turning — anka*  it  ba  some  finikiB 
thing,  sQch  as  a  toittJag-neadla  or  aoma  ottit 
tUng  ot  email  diometa^-qoila  at  heavy  work  as  ■ 


posed  t« 
bonini 


than  at  wood.  To  keep  op  the  high  speed  nee**- 
sory  for  wood,  I  mauitain  yon  require  a  geid 
— .'-•..  .--.  yo„p  flywheel.    A  Ught  wheel  mekn 


weight  i: 
kfUugir 


But,  Iea*iiig  oat  oraammtsJ  wor^  to  wUA 
"J.  Ii.'s"  objection  mai/  apply,  will  this  latt* 
require  a  bcaTier  diiyiog-waMU  than  anjiBvw- 
cutting  Isthe  of  the  same  height  of  centra  ?  If  it 
dees  not,  is  not  it  an  advintage  to  hare  a  htts 
whieb  ii  as  good  for  metai-tnraing  and  mmw- 
cutting  as  oni  only  intended  for  th?se  two  pit- 
|ioBcs.  and  yet  which  can.  if  the  amatenr  doelnt  it, 
be  fitted  with  an  attachment  which  will,  on  n 
emergency,  do  a  bit  ot  work  for  which  he  osanot 
supply  himsilf  with  a  speoial  tool,  tdthct  fiea 
want  ot  fundi  or  space  in  which  to  place  it  It  he 
hadltf 

If  it  does  require  a  drive; 


thoueh  it  may  do  it,  bat  tor  sooh  work  ai  anyMt 
woald  bny  which  ia  ordinarily  adTcrlised  M  "s 
•elt-ocliug,  screv-cuttiDg  iatbe  "  f  I  have  a  smsl 
hand-planer  myself,  and  yet  I  feel  th^t  there  in 
soma  jobe  in  wbicb,  it  would  be  a  great  help  ud 
convenience  to  ma  to  have  the  power,  even  at  sobs 
little  trouble,  of  coaverting  my  lathe  into  a  ih^ 
ing  machine,  and  I  snppoee  there  are  other  ams- 
teara,  who  have  not  a  machinist's  shop  at  thsir 
elbow,  who  have  felt  the  same.  Ot  oonraa,  BOrt  ' 
drilling  cui  be  done  in  Ibo  lathe,  with  work  ssf- 
ported  at  right  angles  to  the  bed  ;  bat  even  is 
thiugs  that  can  be  done  in  this  wsj,  I  ventnri  ts 
say  lor  more  time  Is  spent  In  arTanKinr  the  wort 
to  the  right  height  and  at  right  angle,  than  woold 
suffice  to  fit  on  the  bed  the  Armstrong  dnUni 


The  head  on  wliioh  I  am  doabtfnl  is,  at  to  Ihl 
amount  of  power  abeurbed  by  the  thzee  ntt- 
wheeU,    oa  elated    in  my  first  letter.     If  Ivll 


>  waMftd 
■sibleMMt 


.jlisfled   that  a   Uttle  inc 

drivitg-wheel  would  overcome  this  poenbleds. . 
I  thick  the  othets  are  not  very  seriona,  and  Ikt 
more  than  coaaterbalsaced  by  iho  nuuij  adnaf- 

I  know  pretty  well  what  "J.  K.  P.'s  "   Drirfm 
on  combinaliotts  in  general  are.     But  I  b . 
that  he  doea  not  cDudemn  tbem  abeolatelj  i 
■,  that  he  has  himself  supplied  n~ 


a  ope  baa  been  disappointed  beeanae,  tfaTosgb  til 
deidgn,  lomamost  OMnl  and  conTenlait  attadmat 
cannot  b!  fixed  to  ai 


lerwisegood  Is 
dB~-Ii  there  ai 


Fredk-  Oane. 


[19639.]— IM  reply  to  "W.  P."  No.  4W76,  tt  h 
Lsoapsary  to  have  complete  plane  with  diaeMiSM 
(  his  aUde-rest  and  saddle,  in  order  that  I  ceaH 


juttinff  lathes.    It  it  drawn  totslli 

tor  a  Jin.  centre,  and  a  tew  leading  djmeatiansan 
given.  1  will  presume  that  mr  desuripticee  it 
"Oan"  of  September  30th  and  October  Utb,  UU, 
have  been  caret lUly  read. 

The  bed- plate  of  the  atlacbmesit.  AA,tamtdt 
deep  and  hollow,  »o  that  it  can  easily  be  est  ai 

» :A_aji to  about  ain.thlefc.    Than 

r,ny  60  teeth  of  10  pi 


Jam,  so,  1882 BNgLI8H  MBOHAMIO  AND  WORLD  OF  80IENGB:  No.  8*8 


^  ^it-  *^  "^  ^'  ■^'">  wilh  .  bowoBono 
«dB,  an.  diwnater  »nd  2iii.  long.  B  and  C  ue 
i^  «^  k«yed  to  t»kB  »  IJin.  Wt   proridrt 

fS  ™»  iMied  *liB«li  an.  fitt«d  by  tbs  horn-  to 
mMaoathe  toft-hud  aide  of  the  fimmB:  wh«n 
pMd  for  tbumg,  u  showD  in  thera  dnwiiiKt.  the 
ottta»whBel,B,  i.  idle-it.  u«  i.  top«mit  of  the 
«rtJlMnffraiiont,convenieut  dittanw  from  Ue 
iw"«f" "^^^  ■'  ' ''""Kilt  iBlo  petition  btt-eeii 

J™?^^T'"'V'*  crank-pin  m.,biXdi«t.<l 
fWtenaifli  of  Blroke,  or  b  bolt  may  be  labatitnted 
■CNwed  into  uy  one  o(  a  anitable  nnea  of  tapped 


ft  V  '  Sa  in- 


holaa  on  Ua  face,  uul  *o  diirs  the  iib(»tcd  dotted 
l«rar,FF;  th«  wheel  D  alio  driTM  the  driUhj- 
Oa  ImrgiMT,  O  H.  The  vibratinit  lever  F  worki 
OB  the  projaoUng  •m,  I,  uid  moat  aim^  aotoate* 
Oa  Aapw  hj  a  toothed  aeetoi  and  rack  (formarly 
■howB  In  Fig.  5).  For  the  abort  Uths-ilidei  no* 
■p  ojHmon,  ao  L-ahaped  braokat  castins,  IfN, 
will  b«  aaitabla.  The  lower  fasa  U  bolted  to  tli» 
•UdOiWid  the  Tartical  face  bolda  tba  eliding  or 
KliB|ue  ad  jutting- bolt,  L,  to  the  oanneoting-rod. 
K;  the  end  facp,  N.  of  the  bracket  carriea  the 
upper  elide  of  the  alido-reet  by  i to  qoadraiit  plate 
and  aonwa.  A  hinged  toal-holder.  O  (deuiibed 
Oct.  38),  ie  thowu  in  poiition.  Bi>  a  long  pin 
acwwed  through  the  end  of  F  with  a  look -not ;  it 
ia  diown  now  oat  of  gear  with  tbe  arm  T,  whioh 
oaniM  tha  pawl  P.  aotoating  the  raohet-whsal  T 
of  tke  ddll  feed.  The  eorewt,  B  and  3,  alio  Mrra 
ong  armt  of  tbrifret- 


,  .  rt  of  the  frame,  may  be  oi 
Tanlent  to  drive  direct  withoat  tt 
tha  oonneoting 


Itij 

lonneoting-rod  will  not  «iily  olear  tha  driTU^ 
;,  and  the  adTaGtegoa  of  a.  qnick  return  are 


0  the  wheel  O  being 


and  oamot  rioiokly  reply  to  inquiriea.  I  mav  men- 
tion that  t  have  placed  my  desisni  at  tba  diipoial 
OftbeBritannlaCompaDT.  Coichester,  whopropoie 
taklDg  Dp  the  ioTcntion, '  ahonld  there  be  euDlidait 


r,  Dec.  ISth,  1881. 


J.  A.  Annatronr. 


meani  of  geajisg,  wb  j  not  do 

ploying  a  pinion  on  the  mandril  abaft 
tannodiata  and  tbe  driTen  wheel  aaem  beat  of 
eqaal  lin ;  bnt  I  think  the  third  ilandard  ahoold 
be  adjoatable,  eo  that  any  aizsd  wheel  might  ba 
pat  on  the  driTing  ahatt. 

A.  leaa  oomphoaled  way  of  giving  mation  to  the 
■lide  wonldbe  to  drive  it  direct  from  tbe  adjoat- 
able orank-pin  by  uieani  of  a  oonnecting  rod. 
Thia   however  would  not  give  a   quick   retom 

With  regard  to  the  drillinK  appantai.  I  do  not 
like  the  gearing  amngement.  Snoh  a  drill  b^g 
intended  tsr  light  work,  and  needing  a  very  quick 
■peed,  tbe  noiae  from  ao  many  toothed  wheel*  would 
b«  Tery  diaagrarable.  A  pulley  on  the  driTing 
abaft  conoeated  with  another  on  the  beriiontal 
bevel-wheal  apindle  would  aeem  better  adapted  for 
a  light  drilliog  machine.  The  fiet-aaw  motion  ia 
eaaiiy  explained.  Tbe  two  hariionlal  bare  of  the 
"     dmrneararigidlyoonnected  to  thorookerann, 


o,and  oonld  beadfantageonaly  appliad  to  many 

If  the  Britannia  Company  are  going  to  bring  oat 
UajDT  Aimationg'a  invention,  I  hope  we  ahall 
have  aomepnoticalpatticulatafromouioldfriend 
"  O.  J.  hr  Ordarto  Vital. 


OKNAKBITTAI.    I.ATHB-THRBAS8. 
[19611.]— 1>  Ut.  Evana'  valuable  artidet  npoi 
oinamaulal  lathe-work,  refeieucea  auch  ai   '' J< 
thread,"  ■■N-tbiead,"  &c.,  fraqaentty  oocnr,  and 
wntuae  amateun.    Will   Mr.    Erane  kindly  lai 
what  theae  deaignationa  are  daiived   from,  anc 
give  na  a  table  ahowing— 1.  Lilt  of  all  accews  ddk 
oiad  by  him  in  omamental  work.     2.  Namber  oi 
thieadapec  Inoh  to  eachacrew.     3.  Anglsofpomt- 
"-'  with  which  aucb  threada  are  oat.    4.  Extent 
rhioh  tbe  topt  and  tbe  bnttoma  of  tha  threada 
laft  flat,  are  rounded  of!,  or  otberwiaa  modi- 
?    And  will  he  kindly  add  one  paragraph  ei- 
plaining  how  thaae  modiBoatJoni  of  tbe  thread  are 
soonrataly  produced  ;  and  another  paragraph  of 
lemaiki  upon  hia  leaaona  forobooiing  Iheae  par- 
ticular threada,  and  the  advantagea  which  thay 
poaaeu  over  othen  in  vogne— aay  thoai  of  Whit- 
«rorthortbaUnitwl8t\tea?  J.  E.,  X.D. 

LATHBS  AND  LATHE-XAKINa, 

[I9Si2.]~I  HAD  intended  writing  on  thia  matter 
iMt  weak,  but  waa  prevented  by  the  ufoal  imaame 
of  boaineaa  at  thia  timeot  year.    Poaalbly  my  ex- 


coat  of  a  aepaiate  machine,  which  both  aa  to  apaad 

— '  -ower  will  do  the  work  more  Mtiafacterily.    I 

only  tmm  a  "metal  "  poitttot  view;  bnlU 

i  think  aa  I  do,  it  will  be  quite  nSdent  to 

aocount  for  t^  apathy  io  qoeatiOD. 


ipeakonly 
olhera  thin. 


LVVSB  FOWSB  A7PZ.IBD 
BIOTOIiS. 
[19643.]- Ymr  kindly  inaerted  In  the  UxcHuno 
(laat  July),  a  letter  ot  mine  on  tha  dafeote  o(  the 
Uoycie.  Permit  me  to  reopan  thiinibjeet.  Why 
ia  the  bioyole  atill  only  a  falr-weatliet  maohine  t 
Surely  bManae,  to  to  ipeak,  tlie  cart  baa  bom 
eontinuoBily  impnred,  while  tke  hone,  or  diiv^v- 
power,  baa  iMen  aa  penittently  nealeoted.  1^ 
motive-powar  ola  bicycle— via.,  the lider'a  weight 
thrown  on  the  treadlea,  ought  to  auffloe,  properly 
allied,  for  overcoming  ten  tiioea  tha  reaiatance 
-«-„.j  L j_  _ii_i. bring  the  bicycle  to 


THE 


..lered by  roada,  which nt.. „ ___j 

a  atandatill,  or  cauie  it  to  be  laid  up  for  the  w 

Whenever,  and  wherever,  ordinary  wheeled  oar- 
riaget  mn,  bioydea  ought  to  run,  if  only  driven  by 
■rood  lever  pnwar. 
Sinoe  imting  my  laat  letter,  I  have  ridden  the 

.1-    1 j,3 I.; — I.     ._.     .v.    "j-Mile," 

r  travelk) 
mud,  enabled  me 


ii-dnven   bicycle    out,    tbe   ' 


in  riggiDg  and  unrigging 
contrive  it  that  thay  are 
me  ot  the  other,  or  even 

lae,  which  may  reanlt  in  a 

if  time  instead  ot  a  loaa.  Thua,  with  a  aelf- 
acting  lathe  I  have  rigged  a  pulley  attachmont  for 
nliding,  which  it  available  without  removing  any 
if  the  change- wheala  ;  halt  a  miuute  ia  enough  to 
mattere  foi  ...     - 


almoat  daily.  A  ioumey  (among  o 
throaph  twenty  mifea  ot  Noifolk  mud 
to  taat  tbe  power  and  value  of  arena  1 

levti.     The   inveutora    of   the    "Fj 

thrown  away  a  valnaUe  principle  by  a  bad  appli- 
cation "'  >•  *«  41.^-  -...a.i-.A  Tk.:.  .^(...1  rm*.^ 
low. 


,   tbe-'FadU,'' 

by  ehortening,  thoold  be,  though  nearer  reaiatance 
point,  their  ODnneoting  rod.  Fnlornm  and  realat- 
ance  being  that  brought  nearer  the  lever  end  at 
treadle,  wonld,  eapecitUy  if  curved  vp  ti  taddU^ 
"""  a  jxnvar  of  leverage.  Whether,  bowevar, 
Fadlt "  be  Improved  or  not,  bicyoliata  mutt 
to  inaieaaad  lever-power  at  the  aonrce  of  aH 
tutum  ImpcoTtmnt  of  llneii  madiinea. 
^  have  avoided  all  leforesce  to  the  levei-driTtn 
itraordinaiT,"  and  "  Devon  Safety  "  Uoyala^ 
becanta  thdr  Imn  com^^etely  fail  in  obli^nliiK 
any  intreate  of  driving  powtc  over  the  ordinacf 
oruik^aclion  machinea.         Olarloal  BloroUat. 

TBZ0TCIAS-DOUBI.B  SKITINa. 

J19G44.]— I  UC  aure  tha  opinion  of  Mr.  Sontt  it 
nabie,  and  in  reterenoe  to  traction  engine!  tlill 
"  '  "    thiapaper devoladm~~~ 


ing  upon  anyone's  toei,  aak  him,  s 

-' — ' ition  ;  How  iait  that  t»         

differential  gear,  ai  in  the  tricyolM 
do  not  both  I      -"-'■■■  >--- 

over  any  obatacle  that  c 


enough  I 
range  mattere  for  aoraw-cutting.  Again,  I  hai . 
[]9640.]—THEniaremany  EOodpointa  in  Major  »  email  (too  amall)  hand-pluiiug  maobiue,  whioh 
Amttrong'a  novel  and  ingpnioui  arraaaement  of  I  ^  have  fiiedbehindthe  lathe-bed  on  the  right-hand 
lathe  aceeiBariee;  bull  thiukbiemode  ot  applying  rod  ot  the  table,  with  which  I  can  do  any  work 
tbapower  will  not  be  found  altogether  latiitactory.  <  ntquired  and  drive  the  Uthe  by  foot  at  the  aame 
Wiut  three  equal  wheels  tba  speed  oi  the  tool  i  time.  Itaeenuta  me  that  tbe  coat  in  money  and 
would  be  loo  faat,  unlcM  the  back-gear  was  in  lubaor  ot  planiog  and  aooh  like  attacbmenta  to  a 
kotum;  andif  it  it  neoettaiy  to  reduce  the  iptodbji  I^itheiWonld  in  moitaatet  nearly  or  qoite  cover  tht 


iple  queetion  :  Haw  ia  it  that  t' 

i6id  .by  differential   gear,  aa   i_   __ 

apoken  of,  do  not  both  equally  alimb   and  orive 

1.-1.-..  ,L.... ijj  thewayP    My 

.      .  mot  be  dmiled  1^ 

any  diiintereatad  angioeer  who  teata  it  in  the  ««y 
I  have  daacribed.  It  ia  very  eaiy  to  expatiate  on 
the  beantie*  and  perfaatioai  of  balanoe- gearing  in 
tha  tame  manner  aa  pertona  of  undoabted  ax- 
perienoe  taatlfy  to  the  auperiority  ot  gatlight  vema 
eleotrie,  and  declare  it  to  be  far  auperior.  It  it 
perfectly  true  that  with  the  immente  power 
(which  may  be  multiplied  to  any  extent)  of 
a  traction  cngiao,  diflerential  gear  may,  at 
a  rule,  meet  every  raqniramont ;  hut  I  con- 
tend that  a  tricycle,  with  its  delicate  Umita- 
tioD  of  power,  deaervee  the  fulleit  and  moat 
eaMfolatudy,  leat  evenaooiuuMofpower  atai*z:) 
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upon 


s  wuted.  I  am  lure  tba  reodeis  of  the 
."  am  gntalul  foi  tbo  ip&ce  Kiren  them 
.is  inbject,  and  it  duccvoB  the  TH17  fullest 


Mr.  (iciitc  does  not  attempt  to  aniiror  my  srga- 
iment,  far  I  oontuB  thftt  the  tuTninit  pairen  ol  the 
'^  S^lvti/'  vapeciaJly  where  the  reaistaDOe  from  the  ' 
grouud  is  ecgaal,  ta  be  very  excellent :  but  I  am 
■ure  that  I  wuuld  not  uccifice  oue  ounco  of  driving 
poirrr  in  t.  Btrsighttoiward  directiiin  loronepoanil 
of  Ruperior  power  in  tarainp.  lo  turniug,  it  is  not 
«pecd  nor  poireT  whicli  11  required— mora  fre-  ' 
^uenlly  the  biska  hM  to  be  aaeil ;  but  I  contend, 
u  atniEhtforwud  ranniug,  ire  require  and  tho- 
lonsbly  nae  np  ererr  oonco  of  preaanra.  Now, 
"  170,  vbo  "  itill  raiteiatea  old  fallacies  with  aU 
the  aulhuri^  of  prored  fa<;(a,"  confeisea  a  great 
ileal  of  my  argument.  Ha  italra  that  aucb  machinea, 
wben  ridden  li /q  "  Otto."  go  abend  striugbtly,  but 
oolj  "  when  the  reaislance  on  the  two  hides  of  the 
machine  is  iqual,  but  more  or  lese  wavy  and 
eiTstic  na  the  reaistancea  vury  'with  tho  state  of  the 
r:«d'^ "  :  So  far,  I  oould  iiot  slate  mj  caae  more 
plainly  :  iodeed,  f  am  auniriaed  to  hear  that  each  a 
imall  difleience  as  the  aute  of  the  road  ahould  bo 
far  allor  and  apoilthedouble-drinDg  powna  of  the 
Vino  »a  to  compel  "  ' ' ■' 


[a  thru  goea  o: 


wheel  touches  tho  road,  il 
aacei "  '.  80,  if  a  brick  i> ' 
wheel,  and  it  reqnirea  one 
to  cauie  the  n ■     ' ' 


it  the  It 

■a  thoaa 


uit  it 


it  the 


f-wheel  touches  Iho  ^roand  it  will  ei]u 
the  r^a'staiioB  "  !  That  is,  either  it  will  reino*e  the 
bijrk  or  it  willpnt  a  limilai  obstncle  iu  front  of  the 
other  wheel.  "173"  cannot  mean  thia.  It  cannot 
«qiBlisa  the  Tenetance—hence  his  misbike.  I'u- 
fortuu'itely.  it  will  not  ctbd  ecgaalise  the  power. 
Allit»i!l  do  is  Co  put  aa.  inim  esse  a  train  on  Ibe 
Bteerinsr- wheel,  and  in  proportiiii  to  tho  omouut  of 
...  _:ii  .!._  „(^tnc«s  of 


wvighi  upon  it  and  strain,  ao  n-LII  thi 

the  wh>'eJ,  which  nsedd  at  leait  on  ''quril  amount  \ 

pow.r, lie  felt,  as  in  the  '■Meteor,"  op  other  aingli 


4riTer  under 


milar  circumitancaa. 


Now  I  baTc  tested  tbis.  auJ  what  I  state  ii  that 
the  wheel  with  the  brick  against  it  will  not  have 
anf  more  power  to  mount  tL:il  obstacle  than  the 
wheel  of  a  "Meteor"  machine,  which  is  not 
drinng  under  exactly  aimilar  circumatanoea.  Any 
of  your  readen  can  teat  thie  :  i(  is  ai  email  qnet- 
tion,  neither  is  it  of  small  ccasequence,  but  the 
wheel  which  haa  tho  greatest  resistance  (upart  from 
as  uaelesa  as  a  paralysed  arm  of  a, 
a  pujh  a  load.  I  io  not  ask  for 
iB»niuooi»ii,  niHmereapiQiona;  let  "170,"  whl  evi- 
dently undcntandi  my  asiortion,  eiplnin  whetbsr 
this  il  true  or  not.  After  au  inimeUH!  amount  ol 
liding  and  testiag  diliereiiiial  gear  fur  aorae 
(hiiuands  of  milef,  I  aay  it  ia  the  very  weaktst 
fonn  of  double -d:i vine  now  in  vogue. 

66-Iuch. 

BAT.A2I0E  OB  SIFFEBEIfTI&I.  OBAB. 
:of  the  letters  on  thisaubject  in 
.iutain  that  in  tbe  "Salvo,"  in 
certain  oircumatancet,  one  ^heel  maacB  to  bo  a 
driver,  and  acts  iu  precisely  the  lame  manner  as 
the  fice  vn«el  iu  a  tingle-drirei  machine. 

Now,  if  this  be  ao,  theia  ii,  for  the  time,  no 
pressaro  exerted  by  the  piuion  npoii  the  oarr.'spODd- 


lug  bevel-* 


.    J- wheel  mi)[bt  hu 

-. — - —  t  with  tho  piuion,  without 

producing  uny  change  iu  the  mechauioal  elTect ; 
which  ia  ab-unl.  for,  wore  this  done,  it  is  evident 
that  tba  pinion  would  simply  run  rouuiJ  on  the 
Other  bavol-wheel  without  driviaj!  anything. 

The  fact  is,  IhiLt  in  this  gear  the  pinion  ia,  at 
web  instant,  a  lever  of  tbo  third  order  with  equal 
■nns.  The  poner  ia  ^plied  at  t]ie  cenlrs,  viz., 
the  ilud  which  eanies  the  pinion,  and  tho  reaist- 
aneei  ace  applied  at  the  ends  of  the  equal  arms, 
Tiz,,  tlie  teclh  in  contact  with  the  beTel-wheels ; 
UieratoTe,  the  pressures  upon  tho  tcetb  of  theao 
wheels  are  al\v.iya  (neglecting  friction)  equal  to 
one  another,  and  the  driving  forces  siertod  upon 
the  two  driving-wheels  are  hkewiae  equat. 

It  follows  lr<im  tbia  Chat  it  the  road  tesistaneea 
be  luiequal,  there  will  bo  a  strain  upon  tba  eteer- 
ing-whecl  proportional  to  the  difference  of  thnie 
reaiitances.  The  driving  force  transmitted  to  the 
more  rtsisted  wheel  is  not  sufficient  to  overcome 
the  res-islauce  without  some  help,  which  help  ia 
aupplieil  through  the  atoerer.  The  force  tranamitted 
to  the  leai-rasiatad  wheel  is  in  excess  of  the  reeirt- 
ance.  and  tbo  eii«ts  ia  neutraliied  by  the  ateerer, 
and  tbcouRh  its  aotion  is  transmitted  lo  the  more 
resisted  wkeel.  The  strain  thus  thrown  upon  Uie 
ateerer  is  equal  to  bait  the  dilTcrence  of  t*  -  '  ' 
aueea  muliiplicd  by  tbe  distanee  beti 
driving- wheels,  end  divided  by  tbe 
betweeu  the  dtiving-aale  and  the  axle  of  the 
ateerer.  Eipreued  algebnically— S  e  J  (K  ^  R'l 
D    P'. 

Tbia  is  veT7  different  from  the  mult  which 
ibould  have  if  the  most  resisted  wheel  were 
drivingst  all,  aa  maintained  by  "60iu."  in  "E.I 
of  December  30. 

Again,  U  the  road  raaiatanoe  be  eqaal,  and  the 


atbel 


acy  of  the  macbme  tc 


he  loregoiog  cases  I  have  negleoted  friction 
gearing.  It  is  probably  very  alight :  but 
ver  be  its  amount,  ita  tvault  is  favourable  to 
iiteut  in  tbe  first  case,  causing  a  slight  addi- 
tional power  to  be  transmitted  to  the  wheel  which 
needs  help  ;  while  in  the  aeoondciiBo  itisuofavour- 
able,  causing  the  same  to  be  tcaiitmitted  to  the 
ionei  wheel  on  the  curve.  All  tho  phenomena  in 
D  o(  ths  "tialvo,"  which  I  have 
myself,  or  heard  of,  are,  I  think, 
deducibie  from  tbe  principles  which  I  have  ondsa- 

Similar  ooutiilerationa.  miitali'  viutaiidlr,  a,ppi.y 
'  the  dilTeiential  gear  of  Hillman  and  Co. ,  and  of 
le  National,  by  both  o(  which  similar  rcaulM  are, 
a  doubt,  attained. 

Now  to  obaugo  the  subject.  In  "  E,  M."  of 
mlight"   expresses  an  unfavourable 


opin 


luof  t 


antral  dm 


gprinoiple.     War 


aee  the  performance  of  the  tricycle  I  use,  and 
upon  which  I  bivo  travelled  rn any  tbouBand  miles 
over  all  sons  of  roada,  he  might  perhaps  modify 
hi:)  opinion.  It  is  a  centrnl- driver,  tbe  seat  being 
iu  front  of,  Biid  jiartly  over  the  driving- wheel.  It 
is  diiveo,  not  with  bcll-cniuke,  ai  in  the  "  Singer'' 
machine  referred  toby  '- !>uulight,"  but  with  con- 


Wm.  Sindon  Blood.. 


than  tho  one  I  am  now  writing  of,  and  n- 
quires  mote  power:  hut  in  writing  for  amatans 
1  thought  it  best  to  give  weight*  Si  Wire  tor  tlia 
smallest  practical  machine  that  would  give  an  an 
'igbt,  and  my  ligurea  are,  therefore,  aomewhal 
Dwer  than  the  aotuul  results  I  have  obtained.  If 
ha  is  thinking  of  building  a  machine,  and  dcolda 
what  form  he  is  going  to  make,  I  maj  be  aUe  ta 
live  a  hint  or  two  which  m<y  be  useful;  but  I  bava 
purposely  written f'ni'ii'/i'y.  as  diSeient  fonns re- 
quired slightly  altered  proportions.  S.  P. 

BUBCTBIO  IiiaHTIKQ— ITS  FIBB  BUZB 
AMD  THSIB  BEUBSIB8. 

[l!)aiS.]-l!(  the  able  article  on  tbii  aafajstl 
ooutributrd  by  president  Henry  Uarton  to  tka 
Snaita.-'j  Km/iimr,  and  abstracted  by  joniBj^ 
iaiua  oi  Due.  Kith,  are  enumerateil  manjattk* 
„  -         ■  ....         nUric- 

ing  agent ;  but  one  has,  I  think,  beau  oviriooksl 
by  him. 

From  Paris  cumea  the  raport  of  an  aoddent  of 
a  singular  nature,  wbioh  ia  atated  to  have  occumt 
at  a  talephonestatiiu  there.  An  atttndant,  havi^ 
opened  oommunicaliuu  with  another  station,  waa 
awaiting  a  reply  when  an  autrusb  of  flame  aid 
smoke  waa  observed  from  Iho  tube  containing  ttw 
wires.    The  flro  quickly  apteud  to  the  Walls  of  Iha 


very  few  "'  " 
the  maki 
"Anglo. 
What  I . 


}  doubt  that,  here  and 

.   there  may  be  found  1 

i^ht  b»  able  succesof  ally  to  tackit 


>,  that  SI 


that  thei 

expenditure  of  great  time  and  labour  in  order  to 
assist  them,  with  the  certain  result  of  inducing 
others  to  lose  a  great  deal  of  money  and  workin 
attempting  a  taak  beyond  tboir  power. 

1  feel  pretty  sure  that  the  exceptional  cases  can 
Snd  better  iufoimttiuu  for  Ibemselves  iu  the  ex- 
amination of  misbines  than  can  leadily  be  fui- 
nished  by  writers,  unless  these  ore  actually  en- 
gaged themEclvcB  in  the  work ;  and  I  doubt  it  such 
a  writer  ia  t  j  be  found.  Tboy  prefer  to  keep  their 
acquired  knowledge  lo  flemjelves. 

As  to  mf  own  id-^aa  on  this  matter,  "Angln- 
Dane  "  {Vjsi'.b,  y.  iiir,j  exactly  expreasea  my  mean- 
ing- For  myself,  I  prefer,  and  Ivell  canhemuet 
useful  by  turning  fr,im  technicaiities,  useful  to  in- 
dividuals, to  the  dilTusion  of  scientific  principles 
iutercetiL-g  to  tbe  multitude  of  thinkiug  rendtra, 
and,  I  may  add,  much  mure  in   the  line  of  my 

t  have  hod  somo  the  ugh  ts  of  doing  what 
"  Anglo- Done  "  suggests— writing  a  bud k  on  the 
dyn amo- machine ;  but  tho  task  fngbteusme— itis 
so  large;  and,  furthermore.  I  could  not  act  in  that 
matter  aa  I  like  to  do  :  Ihst  is  to  say,  bs  perfectly 
snre  of  my  ground  brcanae  I  had  traversed  it  all 
myself.  If  no  one  belter  qualified  for  tho  tni" 
turns  up  in  out  pages|  I  may  paiaibl;  undertake 
when  I  feel  more  tqnni  to  it,  as  I  am  collecting 
every  piece  of  iuformstion  available  on  the  sabjocl 

[10047,]— "E,\i!SESTEsQumEE"»sksfDrfurOip 
parliculara  of  riynaniiM.  Before  answering  thcae 
I  must  oDireot  his  figures  somewhat,  6l)lb.  0 
No.  12  wire  have  a  B.  of  about  l-o.  not  a.i,  ash 
calculates.     The  resiitinea  of  tbe  No.  Id  ia  cor 


siy,  Ii  ohm.  Tho  oost  oi  the  ironwork  will 
vary  with  tbe  form  of  onnslruntion  adapted,  and 
tbe  speed  required  will  depend  on  the  aams  point, 


of  the  « 

With 


I  lo  tbe  h,p,,  this  can  be  approii. 
■    '  ■         ".e  II.  and  current       '"'- 


nth  the  : 


int  very'  long) :  field  magnet 
l-in.     ToU\,  7  0  ohms,     Thi  , 

iirrentof  II)  amp>Tes,  vrill  re- 

., ...  I    1  Jl  ■38,000  =  11     I.)  h.p,: 

with,  aay,  anotlipr  J  horse-pnwer  for  heating  iron  -' 
armature  and  friction,  gives  r.i  b.p.,  an  actual 
rrqnired.  It  will  bo  advisihle,  however,  to  pr 
vide  rather  more  thau  Ihivioatarting;  for  in  case 
lamp  working  bsdlv,  a  greater  current  will  pat 
and  extra  power  will  be  required  to  overcome  : 
"  E.  E."  will  nite  that  my  machine  gives  a 
greater  current  and   higher  eleotiomotive  loroa 


hadbeen  ' 


_  ihed  until  cousiderabW 
.a.  Ou  investigation,  it  wasromid 
a  subway  beueath  the  atital 
-    -    ■"   -      The  onl- 


up"u  tho  intlommuble  coveriug  of  the  teiephant- 
wires  running  alongside.  The  flimea  apoad 
quickly,  and  sion  iBiirJi«d  tlis  ufhce. 

In  view  of  the  poasibilitv  oi  olh-r  acmdenlaola 
like  nature,  t  would  sng)>e9t  the  advisability  ol 
covering  gnllapercLn  oojiitd  wires,  when  ii  -  -"-- 

which  is  at  the  eirc 
uidty  and  li 


time  a  bad  conductor  of  alsi 
id  a  eubstauoa  both  infnnb 
bustilile. 

I  do  not  know  whether  any  experiment*  in  fli 
direction  have  bei-n  msde  ;  il  they  have,  I  think 
would  bs  ol  interest  %'i  y<  ... 


ta  have  been  appliti 


■r  readers  to  learn  what 


h  what 
Alfred  W.  Sowaid. 


THB  BLAOEBUaK  ACCIDBHT. 

[IfltilU  ]— CoLOXKi,  ToLLi:tD'3  loug  looksd-fiT 
report  upon  the  blackburu  a  ililaion,  tofrether  witk 
UiB  minute  of  the  Bnard  of  Trade  at  the  Conadl 
held  on  the  11th  iiist.,  bcioro  Ur.  Chambvlai^ 
M.F.,  president,  havo  just  bees  publiehed.  Tka 
opinions  expressed  by  CjI.  Yulland  have  besn  re- 
ceived with  surprisr:,  owing  to  the  fact  that  thn 
ure  directly  coiitriry  to  tbe  verdict  of  the  jniy.  u 
your  readers  will  refer  to  last  voU,  p.  Guii,  ttsf 
will  find  full  detaiia  of  the  expertiaaita  which  wnt 
afterwards  ooudueted  to  tnst  tbe  action  of  Ikt 
brake,  and  in  mv  IeI1-?r,  p.  G8  of  the  present  vd., 
theverdictof  the  jurv  i^  quoted  aa  follows:  — 

"  The  colliaiou  <vh^  caused  by  the  loose  wtaHnf 
of  the  signals,  aud  tli<!  eieesiive  speed  at  whiobtta 
Manchester    train    waa     being    driven   iota  tkl 

I  may  mention  (bat  I  vinited  the  acena  of  Iha 
diaaater  aa  soon  as  pouibls  after  it  occurred,  aMk 
a  view  to  obtaining  information  to  bu  naed  inaaM 
any  of  the  railway  servanta  were  wioa^ 
blamed  or  sent  for  trial  upon  a  charge  ol  noa- 
slsnghter.  HoweV'T,  after  eiamiuing  theaitn^ka 
and  the  wrecked  vehicles,  I  uould  not  help  —mf 
that  the  two  sienalmen  and  the  driver  ol  tts 
express  had,  to  say  the  least,  o'lnmitted  VMT 
serious  errors  of  judgment.  It  will  be  rememblnl 
that  tbo  driver  stated  that  tbe  WeatiBghaisi 
Btake  did  not  act  wh^ii  required ;  but  thara  il  Ml 
])roDf  whatever  that  this  was  correot,  moraMW- 
ciallv  when  we  relcr  to  tbe  fact  that,  when  Mai 

-  -'      '        '        tha  brakes  were  found   in  j|ii*< 


order,  and 
no  detect  of 


whrn 


rry  port  was  taken 


_  _  ,      xistsd.      

therefore,  aurprise  is  expralMd 
that  Col.  Yullsnd  boa  aecepttid  the  diiver^a  taa 
statement  as  correct.  The  minute  of  the  Boall 
of  Trade  is  a  most  important  documeat.  It  it 
there  pointed  out  that  Ci>l.  Yulland  oonoludee  tkit 
some mechaniani  of  the  brake  had  beoomaontat 
order,  but  the  President  remtrkx;  — 

"This  ccncluaiou  H  not  fuaoded  en  gnohdilid 
and  positive  evid'-nce  ss  to  plaoa  it  beyond  doaM 
but  ou  iufnrenccd  drawn  from  a  roriely  of  ciravi- 
stanoH.  On  the  oili'r  hand,  there  is  avidance  thai 
the  brake  was  in  oriler,  anil  had  acted  proporif  M 
inmey  at  the  preceding  stations  at  srnichtta 


Thi 


a  had  stopped." 


important,    otid    ) 


readers  will  at  once  see  that  th'ere  ie  not  th^MI 
proof  that  tbe  brake  failed.  Tbepreceding  aM* 
at  which  the  train  stopped  was  Over  Darwe£ta» 
there  is  evidence  to  prove  that  the  biakSalrf 
properly.  Now.  the  fact  that  tbe  driver  wliiall' 
to  take  off  the  brake  on  his  train,  and  •taCl* 
that  station,  is  moat  oonclumve  pnof  tbat  tj^l^ 
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-WM  in  good  order  at  that  tioje,  utid  &laa  that  the 
ooopliaga  wera  prupeil;  couaeoted,  and  that  the 
maiu  brike-pipe  tbxoughaut  the  tiun  (uid  cuu- 
K^ueotljr  the  auiiliary  leatitTUueJ  were  oh&rged 
with  compieuad  &ii. 

Tha  dutamoe  fiom  Orer  Dortren  ta  Blackbuni 
only  klMUt  three  milca,  uid  theie  is  nothinK  :__ 
*1kiw  that  uijthitig  happened  tO  the  biaka  wheD 
nmuiDg  between  tboie  btniicni, 

Snppoae,  tar  the  eake  af  argumeDt,  that  a,  hoae- 
oonplmg  hkd  been  pulled  apact,  or  bnnt.  or  IbuC 
mii7  injturj  had  been  done  to  the  brake,  what  icould 
thamnlthaTe  beent  Simplj'  this;  The  preuare 
ia  tlM  fanke-pl)ia  waald  be  dagtrojed,  cauiln);  nil 
tha  piMoni  in  the  triple  tbItcb  to  instantly  more 
Atnm  tad  open  a  direct  pa'aEige  ftom  Iha  auiilisty 
THM  Foira  111  the  brake -ojliniiers.  and  instantly 
i^iply  the  brake  automatioallT.  Thii  fact  ia  no- 
wbwe  ntaie  clearly  explained  thao  in  tha  ofScial 
raport  of  the  IiaDcnabire  and  Yoikihire  Railway 
Company'a  own  eipeiimenta,  conducted  at  Oii- 
boniODth«14th,  151h,  and  IGth  July.  13S0. 

It  ia  eaay  to  aay  that  the  mcohaniani  of  a  brake 
faM  baeoma  ODt  of  onter,  but  we  all  know  that 
when  any  apparatus  a  out  of  order,  or  don  uotaot 
aa  nanal,  theia  maat  be  some  cau-ie.  and  eiptvrt 
workman  can  alwaye,  upon  atoajutatiDUt  Hud  out 
'Where  the  tiilure  ia,  aud  pradui:e  Uia  defeotive 
part ;  now,  in  tbe  Blackburn  caie,  every  part  o( 
tho  bndcQ  boa  been  examined  by  moat  mpert 
offlcjala  and  workmen,  and  the  reeult  ia,  Uiey  find 
nothing  wrong ;  Iharef  ore,  it  appeara  to  me  to  be 
•nry  unfair  to  conclude  that  a  brake  boa  failed  to 
act  when  no  deteclire  port  can  be  produced,  or  any 
proof  given. 

In  the  ncit  ssasioD  of  Pailiuoieut,  the  advccatea, 
of  brakca  whiih  ore  nou-auti'uiatic  and  do  not 
foUU  the  Board  of  Trade  CLiidiri[,us,  iutoud  to  da 
all  in  their  power  (0  i;ct  the  cJobratcd  ruWif  ioi/a 
wiQidrawn  or  modified. 

The  oaucludiiig  aoutenco  of  Hi.  Cbamberloiu'i 
minnteatatei)  cicurly  Ihat  "there  ia  no  reason  to 
Wtthdraw  the  opiniaus  tbpy  (the  Beard  of  Trade) 
have  previoualy  «prnaid  na  to  Iha  coniiitiona 
which  ahould  be  ottierved  in  praviding  brake 
jiower  for  paiaenger  trains." 

Tbia  aunoLUCemeut  will  be  re  ceired  witb  ratia- 
faction  by  all  tboae  who  doaiie  to  >ea  efficienl 
brakaa  adopted  aud  the  numbei  of  railway  ac- 
ddents  reduced.  Clement  E.  Stretloii. 

Saxe  Coburg-atreet,  Leir^slvr,  January  IJth. 

IKFCSB        KAKQANBSE  DIOXICB, 

AND    THS    DANQBSS    OF    OXTQEN' 
KAKIN9. 

[196B0.]— Ih  refertDce  to  th'a  matter,  the  letter 
3l  "Priam"  {13613)  iu  


m  the  ilril 


< oirgen 
li>-j  ahould  bare  the 


lector  mentioned 
Journal  of  J'/iotcjii-/i/i;i, 
ga»  for  the  pnrpoae  of  mi 
optntoai  danger  of  whii 
fnlleat  knowleilga.  "  Fii: 
Bum  ont  of  thouaatida  of 
fo  whioh  human  life  ia  jeiiiiardiBEd  by  a,  wunt  of 
tha  kmowladge  of  the  aimple>t  principluaot  aciencs. 
X  do  not  mean  to  iuiinuate  that  the  peraon*  who 
nound  the  manganeae  in  the  toiU  in  which  cool 
bad  baen  pretioualy  ({round,  had  any  idea  of  Ihe 
toaifnl  oonaeqntucea  that  miithC  result,  and 
which  in  this  case  actually  did  reaolt  from  their 
igaonuce,  or  that  tlicy  were  niunufaetuting 
Ml  most  eiploaire  mixture  ;  but  it  ouRht 
to  ba  a  warning  to  ihoae  who  make  aiygen  ioi 
Outgic- lantern  diaplaya  to  bo  enreful  from  wbam 
thay  gat  their  maugunuae.  Where  thare  ia  ao 
graat  danger  to  the  uuiuiiiatsd  aa  there  ia  in  the 
tsaaofactnre  of  oxygen,  the  materiola  ougbt  to  be 
obtained  from  leipouaible  lieolers.  Make  the 
dealan  leapouaible,  and  thtre  is  little  doubt  a 
aexiouB  danger  ia  remuved.  I  feel  aure  that  Mr. 
Hackwali  would  be  ready  to  guarantee  the  puritv 
Df  theraangaueae  he  supplied,  mid  that  he  would  sell 
it  in  very  muuh  amollec  quuntitica  than  by  the  tun. 
Under  these  circumalaucei.  a  luutumiat  tiiigbt  go 
with  bigh  apirita  to  nhow  tint  children  and  hia 
(lienda,  or  the  puiahiuuora,  "  J.ick  aud  tho  Btan- 
Stalk,"  or  "Little  Bu  Peep,"  wilhuut  having  the 
anpleamnt  auapicidn  that  it  was  within  the  rauge 
of  poaaibility  that  he  might  boTe  to  be  brought 
home  on  a  abutter.    I  ibUbt  pniut  out  that  tUere 

duit— yiz.,  charcoal,  bits  of  btruw.  aud  chipa  of 
wood  which,  at  a  rule,  get  into  the  Tnauganese 
When  it  hia  been  rorelesvly  krpt  after  it  lias  been 


^^if^Vm; 

mber  the  oulv 

oxplo^ 

on  I 

ever  had  when 

making  oxygen.     It  occ 

u>( 

leienteen  years 

am,  ahortlj  after  1  bad 
laiboratory  in  the  north  o 

"be^n  appointed  to  a  large 
J^ualond.     I  waa.amoDK 

thafiratl 

nturai,  elperi 

oxygen,  wbvu 

he  retort,  wlii 

li  «ax 

fort 

uuately  a  gloaa 

battered  to  at 

parliole  of  it, 

«Tento  thestoppM.  eve 

bL^in^ 

u  again.     This 

CMued  m 

tho 

^.tll 

s  from  which 

Uu)  ingre 

ienta   were  U 

keu, 

I   Boon  found 

Uutt   my 

uredecoaa.)r. 

ue    else,    had, 

DO     doubt    iDodrerttntly,    h 

en 

mistaking   the 

I  sand,  bL-causa  il 


witb  odvan 


bottle  oontaiuing  the  manganese  and  the  ttottle 
containing  the  Bone-black:  and  that  the  bo"'- 
although  oiigiuaily  properly  labelled,  now  .._ 
taiued  mixtures  of  these  two  aubatooces.  Such 
things  aa  this  are  not  uucooimDn  in  laboratories 
where  the  ctudents  have  access  to  the  bottles.  I 
always  found  that  ground  glass  la  ptetarable 
'  1  be  got  cleaner.  Wher 
ays  be  thoroughly  cleaned 
V  il  nearly  as  i;reat  as  with  uupure 
The  utility  ol  tlis  sand,  which  is  used 
Lge  even  when  mauganese  is  used,  " 
to  preToiit  llie  tnmultdom  cutli  of  the  gas 
sand  is  a  bad  conductor  of  heat.  Theresbould 
jiut  ns  much  aaud  by  bulk  as  of  the  other  two 
cooatitueats.  Ai  to  the  retort,  I  uia  a  very 
simple  contrivance  when  making  oxygen  in 
huge  quantity  for  the  lantern,  and  it  is 
perfectly  safe.  My  retort  ia  the  shape  of 
a  truncated  cone  ;  the  delivery  tube  is  iniettad 
Uterally  near  tlia  top.  In  the  centre  of  the  amall 
circular  plate,  which  actewa  on  to  the  top  of 
truncated  cone,  and  forma  tha  lid,  is  inaertei 
abort  tube;  un  that  is  Qlted  ti|;htly  a  piece  of  judio- 
rubbec  tubmg,  not  too  thick,  bsvinga  tigbtly- 
filling  cork  fitted  into  its  upper  end.  This  ia  i 
perfectly  safe  oxygen  retort,  explosion  or  do  ex- 

Elosion,  aud  we  ahould  never  hear  ol  people  bain^ 
illed  by  the  burating  of  retorts,  for  the  resistaoc 
of  the  iudiarubber  is  so  aoormoualy  leas  than  that 
of  the  iron  or  copper,  that  cork  and  tube  would  b( 
blown  to  atoms  before  the  metal  would  be  affectsd. 
I  would  adrise  eipeiimentera  not  to  sit  on  th( 
sort,  far  really  I  have  seen  aome  that  aeemed  st 
tatuated  aa   to  hang  round  the    retort  all  tht 
se  the  oxygen  woa  l>£ing  oiada.     From   L'Oft,  tc 
ft.  of  tubiug  should  be  used  between  retort  and 
.a-bag. 
A  fellow  ofthe  Inatltnte  of  Ohemlatrr. 


Ihe  13th,  pii|;eB  11^1  aud  4  . 
atudenta  of  vhemialry  il  perfectly  clear 
quite  agree  witti  him  that  they  dou't  purchase  by 
the  trtti,  nor  from  wholesale  dealers.  My  object 
was  til  inform  such  and  other  conaumera  that  a 
thoroughly  reliable  oxide  of  manganeae,  apeeially 
prepared  by  me  for  oxygen  gas,  can  be  had  fron 
me  direct  in  aa  small  quantities  aa  irrrn  jhhihi 
paciil'  ami  iipunnii  to  any  rjuonlity.  This  para' 
graph  in  my  lastreada  from  "  UT  per  ton,"  and  was 
an  error  iu  troascribiuH  the  note*  of  my  shorthand 
Clark,  for  which  I  beg  lo  apologiio.  Whilst  I 
atiU  maintain thatmangimeae  giinders whoae trade 
ia  apecidcally  to  do  not  adulterate,  it  is  quite 
possibla  that  if,  as  aome  do,  get  moDguiese 
^ J     ^..     _    ..  :_L,-__,    njjn "     which    grtnda 


an  J  thing    c 


HDondent,  " 
rith  suitable 


he  RBie  stated  by  your  coi- 
(I9dl3);  bat  it  is  clear  that 
nitable  manganese,  ground  in  mills  apeeially 
set  apart  for  Ihe  purpose,  such  occidenta  are  next  to 
impouible. 

As  previously  slated,  I  am  tha  largest  imparter, 
dealer,  and  jfiinder,  by  own  milln,  bpeoialEy  erected 
for  aud  daily  gnudiiig  mimganrae,  which  insures 
utety  ;  but  in  adi'itiou  thoreto.  I  give  special  al- 
tentiou  to  the  seleation  and  prepiration  of  ore 
suited  (a  this  and  every  other  purpose  to  wbicb 
manganese  is  adapted,  and  will  guarantee,  per' 
(ectly  suto,  my  manganese  for  oxygen  maJun^. 
Uinif  and  powdered  ghk-a  are  meutianed  on  sobsti- 
tutss  for  munganese,  but  they  both  require  a  great 
heat,  aud  bven  then  are  of  very  slow  action ;  be- 
aidea,  they  do  not  diacbuge  all  the  oxygen. 


IQ,  Chapel-stiest,  Liverpool. 

19652.1—1  RAVE  read  the  variooi  letters  on  tho 

)va  subject  with  great  intereat.      The  idea  of 

ngouese  being  adulterated  wiih  coal-duat  ia,  I 

ievc,  a  popular  delusion.      I   have   had  many 

,    irs'   eiperienos  aa  an  analyst  and    teacher  of 

chemistry,  and  hare  never  met  with  a  specimen  ao 

~    itaminated,  nor  have  I  ever  yet  hod  an  accident 

preparing  this  gsa.    I  beltBve  the  cauie  of  tha 

ijority  of  espluBions  iu  oxygen  relorta  is  more 

mechanioal  than  chemical.     I  have  had  opportu- 

I  of   examining  the  remaiiie  of  three  eiplo- 

.   .  and  bare  found  each  to  base  been  canseii  by 

the  blocking. up  of  the  leading  tub^.     The  mixture 

'  manganeie  and  chlorate  f  rottis— or  rather  spurts 

■Tcry  much,  and  if  the  temperature  be  high,  tba 

tube  IS  almost  bound  to  become  choked  at  the  end 

if  the  operation.     It  it  were  a  rule  to  clean  ont 

this  tube  with  wire  before  charging,  I  think  we 

ahould  hear  of  fewer  aeddeuts.    1  always  use  a 

large  Bunsen  burner,  as  a  aource  of   heat ;  and 

although  tha  evolution  of  gas  "  ~"' ■'  " 


a  the  ri 


le  choked. 


I  the 


leading-tulw  is  not  so  liable  to  b 

Another  precaution  should  be  i.uibu — >ui.,  vj  uas 
dry  retort.  The  residue  ia  often  diaaolved  out 
ith  water,  and  the  retort  ia  used  at  the  next 
Jeration  with,  perhaps,  a  few  drops  of  water  re- 
auung.    Let  anyone  f oae  n  little  chlonte  in  » 


the  retort,  with  more  diaasboos  at 
IhoB.  W.  Dilakwa,t«r, 

Lecturer  in  Chamiatry. 
. —  Laboratory,  School  of  Medidn^ 
Edinburgh. 

BTHOXO  hixzuasT. 

[19653.1— Ih  reply  to  the  correspondent  "Lan- 
tamiit,"  ISSOG,  askme  for  full  particalare  respect- 
ing the  above  liftbt,  I  refer  him  to  the  Ilrilii/t 
Journal ^f  nolo-ira^Ai/,  Feb,  iSth,  ISSi.audthe 
ENOUBn  Mscsasic  a  week  later,  where  he  will 
find  it  fully  described.  J.  Mener. 

TBa  BBBLIKEB  TIOLIH. 

[19(154.] — NoTiCDia  the  intereat  which  ia  mani- 
fested by  your  readeis  in  my  improTsd  violin,  I 
wish  to  t«ll  you  that  I  am  preparing  exact  draw- 
ings and  deacriptionaof  my  iuvention  which  will 
enable  experimenters  to  avoid  some  errors  in  con- 
structioo,  and  to  make  them  familiar  with  the 
details  of  how  to  proceed  in  order  to  get  the  best 
results.  Fur  thj  prestiut  pormit  me  to  say  that  I 
can  prove  oU  tha  allagatiouB  made  by  me  in  tha 
apecification  of  my  Engllah  patent — viz.,  that  the 
tone  of  every  violm  made  acvordiug  to  my  inven- 
tion exhibits  all  the  elements  of  a  liiat-cloas  iustm- 

modiGed  in  loudness  if  the  wood  of  the  violin  la 
not  well  aeaaoncd.     At  present  I  use  the  ordinary 

within  2iu.  of  the  neck,  aud  thinned  olT  towards 
Iha  free  end.  Underneath  this,  my  new  string- 
holder  or  resonator  is  Hied,  and  beid  to  the  body- 
by  a  screw  paasiog  about  2in.  from  (he  neck, 
through  the  back,  and  through  a  hole  in  the  belly 
about  jin.  in  diameter,  so  sa  uot  to  touch  tha  wood 
of  the  belly.  Tbe  back  of  the  violin  is  strengthened 

middle  of  the  liolin,  and  scoping  down  in  a  curve. 
The  resonator,  before  the  strings  r^iie  the  end  up- 
warda,  lies  S  '        ' "    ■" 


id  aa  high  as  possible  so  ss  to  be  n<ar  tha 
belly.  The  resonator  ia  about  T-Uiin.  thick,  thin- 
uui)'  down  to  about  tin.  lowunls  the  neck,  and  ia 
well  rounded  on  the  upper  aurtacs. 

Z.  Berllnar. 
Boston,  C.S.A.,  Deo.  i9. 

isrvBtrcioTx  ahd  the  fatevt  i.awb. 

[l9G.>i.]— Althouoh  fairly  iutroduoed  by  the 
editoiial  article  on  the  first  page  ol  No.. 879, 1  fear 
that  tha  aubject  of  the  Patent  Laws  as  a  whole  is 
f.u  too  wide  for  profitable  discus^un  in  "Our" 
pages.  If.  however,  such  diaonssion  were  confined 
to  the  one  item  oi  "  Fees,"  I  think  it  quite  possible 
that  some  definite  conclusion  might  be  resohed  that 
could  be  turned  to  account  when  the  Uoveramant 
redeem  their  pledge  of  bringing  forward  a  Patent 
Bill;  and  I  would  therefore,  with  your  permission, 
start  a  correspondence  on  the  atnve  particular. 
The  article  of  last  week  had  the  Society  of  Arts' 
Patent  Amendmeut  Bill  as  its  basis,  and  the  Pre- 
amblo  of  that  Bid  is  referred  t«  as  an  ■'  excellent" 
one :  and  ao  it  is.  At  tbe  dipcuoion  in  the  Sooietj 
of  AJts'  rooms  it  met  vrilh  still  higher  commenda* 
tion,  for  Admiral  Selwyn  (who  ia  Chairman  of  the 
En gliah  Section  of  the  Permanent  Committee  of  the 
totiyr,,  do  !■•  rropriiHi  IwliftritUr)  con- 
sidered it  "  one  of  the  finest  ever  drawn," 
Your  article,  however,  does  not  mention  that 
Sir  Frederick  Bromwell,  the  Chairman  of  the 
committee  who  prepared  the  Bill,  in  his  reply  on 
the  third  evening  of  tlie  discuaaioo,  on  tba  part  of 
the  very  men  who  drew  the  preamble,  diaparaged 

□littae  would  ''probably  abondou  it '"  The  reason 
given  for  this  procedure  was,  that  "  when  the  Bill 
went  forward  it  might  be  a  matter  uf  contest  and 
of  argument  whether  the  preamble  was  proved  or 
not."  Had  there  then  been  any  indication  iu  the 
diaaossioD  that  such  conteat  and  argument  might 
ever  arise  ?  None  whatever  ;  not  one  liogle  word 
had  been  uttered  against  tbe  pynsmble.  Aud  OS 
to  its  uot  being  proved,  why.  ell  Patent  Law  reata 
-'-  "--iog  "  highly  imporduit  for  the  good  ol 


the  a 

all  poaaible  ai 


lould  reofivo 
oeot:-'    (The 


Patent  Bill  was  not  the  questioti ;  tlie  preamble  of 
the  Society  of  Arts'  BiU  stood  already  proved. 
We  must  then  look  further  to  discover  the  reuoa 
ofthe  iibandoument,   and  I  think  it  is  to  be  found 

logical  equivalent  of  Ihe  pruamble  was  that  the 
grant  of  patents  should  be  free,  and  that  there- 
fore tbe  preamble  aa  it  stood  was  not  logically  the 
Sreamble  of  a  Bill  that  for  the  grant    '  ■     ' 

eraanded  £li  10a.,  but  woa "■ 

some  otlier  Bill  not  put  fotwi 


476 


KNQIJBH  MBOtTAyrO  AND  WGBLD  OW  BOIBNOE!  Wo.  878. 


f ct  the  ooutoittas  to  luTa  dona  nndtc  llioM  dMQni - 
•tMMea  woold  h>v«  ba«a  to  retBin  tha  preuobla, 
and  maks  the  Bill  loginUf  conmpoii4  with  it  hj 
altedng  the  noTUon  aa  to  faaa,  lo  that  Dm  gruit 
of  MMDla  Aiould  ba  free.  Afnud,  hoiraTer,  of 
aooh  racognitian  of  the  equalitf  of  men  before  the 


Eunblea 
t  doae, 


_,tIiaBi 
inthabt 


(Otatiliifaed  hia  cUim  and  adTertlnd  hli  invention, 
mlRht  either  work  it,  sell  it,  or,  if  he  pleaaed  to  do 
DGithar  with  it,  might  shut  it  np  in  a  giMi  cue 
and  plftT  "  dog  In  the  muigsr  "  wilh  it,  with  Jott 

,-  make  deer-parka,  &e.,  ol  their  pro; 

af  IKit»to-flolii»  for  the  g '  """ 

the  inventor  being  r "■ 


Addren  In  this  paper,  T  will  name  to  him  flu  earn- 
ponent  porta  of  an  exfoliating  prepatatioB,  wUeh 
iraa  tried  bv  the  Southampton  and  lale  of  WIiU 


le  ii  alao  being  tried  by  the  Ooranmeait,  ai 


,    iLftar  haTiBg  been  o 


,  o<r«c  tirelta  monm.— 0. 


inTcntion,  the  absoidit;  oforawing  a  money  line 
between  odb  InvtBlioi)  new  and  marltoriona  and 
aao^ar  uuveiii>|  ezaolly  the  lame  daaotiption, 
btjitTTT  the  inTentor  of  one  !■  too  poor  to  pay  aujr 
few,  tAiitt  the  iarcmtor  of  the  other  out  pay  theee, 
ia  in  no  w«t  got  rid  of.  Ai  one  of  the  ipaakei* 
••id,  leferring  to  Dt.  Slemena  well-known  remark 
Htoitibeingiii  tbapnblla  inter lat  that  an  inven- 
tion found  in  the  gutter  ihonld  beoome  a  penonal 
umieilj — if  two  men  foond  eaeh  an  invention  in 
UM  gotter,  and  to  one  of  them  who  oosld  pay  oet- 
tiin  moneyl  pioteotion  wm  granted,  wlillat  to  Qte 
ottniAo  ooud  not  it  WH  rdoaed,  that  then  A  law 
lAloh  thna  aiUbarily  baetowed  pcotaotjoD,  thongb 
Oat  law  might  pnfMMdly  beie  ft*  eziitonea  on  the 
expediencT  of  proteetlng  iavantion  m  inTcntion, 
nuly  ewad  not  for  invention  aa  eDch,  hot  only  for 
Bw  payment  of  feea.  HowtheSodetyof  Arte  will 
•ventnkUy  word  the  preamble  of  theii  Bill  remain* 
to  bo  aean ;  but,  for  m j  own  part,  examine  the 
qwation  in  vhat«*er  way  I  c«n,  I  And  no  eeoape 
fnm  llie  podtion  that  the  grant  of  Mtcnt*  ihoiiid 
be  bee.  JLUqnande. 

PATXNi  LAW. 

[19656.]— If  I  find  a  diamond  or  a  ooal  mine  on 
my  property,  no  one  qneiliona  my  right  to  it,  and 
tM  law — BO  far  from  requiring  the  legal  ealmblUli- 
ment  of  my  claim  to  ownenhip— promptly  inter- 
fatei  in  m;  favoni  wilh  any  one  who  diapntee  that 
claim.  This  itate  of  thioga  haa  ariun  from  the 
raoognitiaD  that  a  reapeet  for  the  lighti  of  pro- 
peaty  ia  in  the  end  beat  for  the  generU  weal. 

If  I  find  an  invention  in  my  brain  ii  It  not  alio 
wall  to  recogniae  it  u  my  property,  and  why 
Aoold  I  be  oompelled  to  employ  fagal  aid  at  large 
ezpener,  to  eatabliab  my  ownanhip  in  what  ii.  by 
•U  lawi  of  expediency  and  political  economy, 
alnady  mine? 

In  Older  Ihat  M-oalled  "  real  property ''  may  be 
put  to  the  beat  uae,  it  ii  found  eipedisnt  to  re- 
OOgniae  it  aa  belonging  to  aome  definite  on-ner  or 
Ownera ;  vho,  alter  eipeuding  capital  and  labanr 
to  make  it  prodnotive,  are  leg^y  and  morally  re- 
oognlaed  aa  entitled  to  whateTer  profit  their  fellow 
morfaUa  are  willing  to  give  them  for  theirprodoo- 
tiona.  Olharwiae,  who  would  expend  labour  or 
CAldtal  OD  anything  farther  than  hia  immediate 
"  hand  to  mouih  "  wanta. 

The  same  idea  haa  been  aptly  applied  by  Dr. 
Slemen*  to  inventiona,  when  he  said  that  if  a 
potmtially  Talnable  one  lay  in  the  gntter  no  one 
wonld  {rick  it  up. 

The  right  of  an  inventor  to  the  product  of  hia 
Uboor  (for  inveotiDna  are  not  the  raaulta  of  any 
apontaneon*  generation  prooata)  ahoold  ba  itriotly 
Kuarded.  The  conmaDism  which  would'  make  all 
invantaona  public  property,  atrikei  at  the  root  of 
that  etrong  recognition  ot  individual  tight  whioh 
la  the  baua  ot  aodil  progma.  The  idea  that  a 
now  ioTentioD  ahculd  be  public  property  for  the 
good  ot  the  natioD,  bee  just  aa  much  aenae  m  il 
a*  that  a  new  honae  ehouLd  be  public  property  for 
the  benefit  of  all  the  tramps  and  vegmbouda  whc 
have  neither  ability  nor  induitry  to  build  for 
themaelvea.  Who  would  build  liouaea  or  work 
ont  inventiona  if  this  were  the  lawF 

Calling  a  patent  a  monopoly,  and  therefore 
inlquitoua,  i*  only  like  giving  a  dog  a  bad  name — 
to  hang  him.  A  monopoly  ia  tbe  reatriction  to  one 
.  person,  or  a  few  peraona,  of  what  faiilv  belongs  to 
■U,  or  would  pndnce  ■  greater  total  of  good  ir 
left  open  to  alL  A  patent  is  the  legal  recognition 
of  ownership  already  fairly  existing. 

To  descend,  however,  from  generalities  to  de- 
laila,  I  would  sugnst  that,  inatead  of  the  elabonte 
and  costly  methods  at  present  neoesnry  to  legally 
eatabliah  this  ownerahip,  the  mere  fact  ot  having 
flnt  invented  anything  should  legally  conatitati 
ownenhip  in  it,  and  the  sole  right  to  all  profita  da- 
livable  from  it.  It  may  be  objected  that  therp 
would  be  a  diSicnlty  in  provinjc  priority  of  invendon. 
I  think  there  would  be  mncti  leaa  difficulty  than 
■ppaaia  at  flrit  sight,  and  what  there  was  woulil 
be  balanced  by  the  freedom  from  the  veiatioa' 
and  non-productive  expenditure  ot  legal  energi.' 
•1  present  gomg  on.  But  granting  the  objection. 
thai  let  priority  of  publication  constitute  owner- 
■hlp,  providing  tha  publiaher  cannot  be  piored  a 
plajparist f rom  the  ruil  inventor.  Let  a  janrnal 
be  ipecially  provided  tor  descriptions  of  new  in- 
vtDtionB,  lo  have  a  carefully- compiled  subject- 
index,  iiuch  a  publication  would  have  a  luge 
cilculatioD  ;  but  a  diarge  per  line  for  each  iniei- 
tiou  could  ba  made,  so  ua  ro  prevent  commuDica- 
tioDs  ot  unreaaonalile  length  or  ul  no  real  value. 
Tlia  iiifentor,  having  ttiui  by  one  simple  pioceaa 


ir  sell  it  within  reasonable 
..p,  after  all. 

. inventions  diffor  from  other 

manufactnred  arliclfs  In  that  the  maoufaetuKT 
muit  pureliait  the  right  te  poaaesa  what  he  makes 
liimselfP 

Let  not  England   any  loogar  class  under 

head  whisky  and  in"— "  —   —  "' ' 

for  a  prohibitory  tax. 

Belfast,  Jan.  i. 


s  fit  commodities 


KEFLIE3  TO  QUERIES. 


imMfyB^i  rtquaM  to  aiMfiew,  m  «•** 
tha  fitj*  ohJ  Huatlsr  af  tlu  ffmlf  —lud. 

[450J9.]-O«niilna  Parts  (n.a!— This  can  b« 
made  by  throwing  one  pound  of  eochineal,  pre- 
viously ground  to  powOer,  Into  ten  gallons  ol 
water  and  boiling  it  for  about  three  honra  ;  aftei 
which  three  ounces  o I  caibonste  of  soda  and  half 
on  onaca  of  alum  aie  added,  and  the  whole  wall 
stilled.  Having  remained  at  rest  for  ac 
Che  dear  liquid  is  draw^  off,  and  mixed 
white  of  two  eggs  and  again  boiled.  A  coagnlni 
ia  formed,  which  when  the  ebullition  ceases  soon 
falls  to  the  bottom.  The  clear  liquid  (from  which 
red  lake  is  prepared)  is  poured  oil,  the  reaidne 
thrown  on  a  filter,  well  washed  and  dried.— F. 
Sasksb  Cooke. 

[15075.]- AimatronK'e  OomblnftUon  Lfttho. 
A  reply  to  this  query  will  be  found  among  the 
letters.— £i>. 

[45151.1— aiaea  (17.0.)- When  the  mixture  of 
the  ingredients  tor  making  glass  is  thrown  into  the 
Inmace,  the  moisture  is  expellad,  part  of  tha 
oarbonic  add  driven  ofF,  and  the  inflammable  sob- 
stance  oonanmed;  at  the  same  time,  an  action 
takes  place  between  the  ailioa  (sand)  and  the 
alkaline  matter.  Qraat  care  is  taken  not  to  apply 
too  much  heat,  otherwise  a  conaidarable  part  in 
tha  alkali  is  driven  off  in  vapour ;  and  the  mixture 
it  >1<n  mijatontly  atirred,  to  allow  tbe  whrle  of  the 
)oui  matter  to  be  oonsamad  by  ita  ooming 
„  ..-itact  wilh  the  air.  All  the  carbon  being 
driven  off,  tbe  remainder  (glass)  is  a  mixture  ol 
Che  silicates  of  soda  and  lune,  the  arienio  aimply 
maklng'thsm  more  tuaible.  There  are  alao  present 
traces  of  sodium  sulpbidSj^  Fodiam_hypoeiilphita, 


[45338.]— FTaaerratlTa  tot  Iron  Bhlps^-I 
perfectly  agree  with  the  remarks  of  C.  W.  OiffBii 
respecting  the  answer  ot  "Nun.  Dor.,"  aodal- 
thoDBhai  present  it  seems  a  ebimera  lo  dMeonta 
remedy  tor  the  prevention  of  banxanlea,  wsad^ 
Ac.,  it  maybe  done,  and  perhapa.the  foUowfag 
hint  may  be  ot  advantage :  In  tJomwaU,  eemt- 
timsa  large  heap*  of  mnuaio  an  eartad  on  a  V^ 
plot  from  the  mines,  and  left  tb«t*  some  tbi 
Mm*  being  eold,  after  they  hsre  bMB  eaiU 
away,  for  year*  no  vegetation,  not  a  blade  id  ga% 
grows  on  the  spot.  Might  not  this  ba  lahM 
advantage  of  f  My  idea  is,  after  applying  a  paW 
to  prevent  oorrodon  of  the  metal  bottoeaa,  to  affly 
a  very  adbenve  sticky  paint,  and  then  danb  it  ant 
with  finely- powdered  mundic— J.  KKntau. 

[IsaTS-l-Water  in  aaa-pliMa.-<ThiB  iaeawd 
by  the  pipe*  paasing  through  a  wa«m  room  nd 
then  into  a  cold  one,  or  opan  plaoe.    Thefaalnl 

a  light  vapour,  and  is  aftarwf 

■'      -  'a  thenfii 


Buipoiae,  poaiam  njpoi 
&C.—F.  B&SZBX  COOXE, 


[45299.]— In vro wing  Toonalla,  fta. 
peroeed  "Homeo'a"  letter  with  pleast... 
ahould  like  to  be  informed  if  it  ia  the  use  of  th< 
talt-bath  that  (nablFB  him  to  dispense  with  [Kiul- 
ticing,  and  will  it  not  cause  anneoesFary  pain  tc 
an  ulcerated  toe  ^  A  a  such  an  able  oorrMpoudent 
on  affectiona  ot  the  toes  has  made  bis  appeaisoct 
in  >-  Oori,"  I  hopa  thiic  I  shall  not  be  troubling 
too  much  by  aaking  "  Homeo  "  to  favour  me  with 
a  reply  to  my  query  on  corns,  161T9,  page  21S.— 

Canoro. 

[45309.]— Cbemlatrr  of  Alcohol  (U.Q.)— 1 
sm  not  aware  that  there  ia  any  book  specially  on: 
tbii  subject;  but  "Dual"  will  find  a  good  deal 
about  it  in  "  Miller' a  Organic  Chemistry,"   ""' 

~     matinn   in    "Allen*!    I 


densed;  the  water  then  finds  ite«»y to  theoMMl 
low  part  of  tha  pipe.  The  gai  in  paaiing  ahag 
the  pipe  forces  the  water  np-bill ;  tM  wttw  tbM 
falls  back,  and  so  keepa  on,  eauBLns  tha  liaU  «r 
lishta  to  jump  in  uniatmwith  thaiiaang  ■adbUtac 
cf  tha  water  in  the  pipes.  Condauation  tllM 
place  immediately  it  enter*  the  oold — i.e.,  i^ 
""'".rT  Ipoaing  a  service  laid  on  from  the  hoasa  to  Ifct 
'™'.Wh;  further  end  of  the  yard  or  garden,  jon  will  flad 
1  _  I  the  water  in  the  pipe  within  a  tew  feet  ol  the 
house,  and  none  farther  down  the  yard.  "Aa  saaa 
rule  holds  good  with  brackets  naai  windows; 
water  ia  always  found  close  to  tha  vmll  at  Uw 
bottom  of  ihe  pipe  leading  to  the  braokot.  KavtC 
blow  tha  water  out ;  always  find  out  where  it  ^ 
and  then  fix  a  siphon  to  receive  it.  Wot  iMtM 
give  more  trouble  in  this  respoot  than  dij  onat,— 
W,  DvHxiir. 

[45384.]  —  Friondly  Society  TaJnatlM  — 
"  Seoietaiy"  evidently  ,  undereaLimates  tha  diS- 
calty  ot  the  task  be  proposes  to  undertake.  Wa 
beat  oonne  will  be.  In  thti  first  Instaoce,  to  obtsa 
a  "  valuatioB  f orm  "  tloni  the  Friendly  Sodelia^ 
otHoa,  S8,  Abingdon. street,  S-W.,  when  he  wiUl* 
better  able  to  see  what  information  is  reqniiai. 
This  form,  I  may  mention,  has  to  be  filled  V 
properly  and  completely,  as  it  embodiea  tha  rsaaW 
obtainaa  from  the  actual  valuation.  A  menMMa. 
dum  haa  lately  been  iasned  by  the  chief  ragistrarea 
tha  subject  ot  valoationi,  wherein  matters  aia  BMds 
clearer  thou  could  be  done  here,  and  "Seeretaiy^ 
bad  better  ask  for  a  copy  of  this  at  the  aao*  tva 

[4G411.]  —  Bendinff-over  Xdrea  ot  Th 
^.Q].— If  "Amateur  Tinker"  will  take  an  tU 
tin  vciael  with  turned  rim  and  open  with  a  obval, 
the  modus  operandi  will  appear  quite  aimple ;  nw 
cloee  again,  using  a  wood  m«ltet ;  next,  try  wlft 
email  pieces  ot  tin,  until  a  good  rim  oaa  ba  mada; 
keep  tbe  bend  true,  and  there  is  no  dilEanl^,  brt 
I  in  dl  eaaea  put  in  wire  and  Gniah  tho  rim  bate* 
attempting  to  bend  into  ebapa  for  any  vaaaai,  Ii 
the  cose  may  he.  For  example,  cut  a  atrip  of  tia 
lOin.  long  and  2in.  wide  at  one  end,  and  ll}ia-Bl 
the  other ;  now  neatly  turn  the  edges  ovat,  ioMl 
tbe  wire,  and  close  down  with  matlet ;  now  baM 
into  shape  ot  jug-handle,  keeping  turned  (dH 
inside,  end  aee  result.  An  old  croquet -malU^ 
rasped  round  on  one  face,  mokaa  a  capital  tool  £> 


unalauT.— Os  Guasd. 
[464T4.]— Kllna.— I  do  not  think  then  ii0 
Lirk  which  treats  specially  of  the  eonebmctioB  aM 


!tul  information  in  "  Allan's  Com. 
ercial  Organic  Arndj lia."— F.  Buieb  Cooke.      '  management  oi 

"  ■"  IS  nolhiug  very , _ — , 

[4&33S.]  — PreaerTatlve  for  Iron  Shlpa.-The    may  ba  used,  though  the  high  heats ,  _. 

.-.   _.-=._...=„  jn.  ,.„w.  -i.jp,  jjt,  Clifford  oar.  I  porcelain  work  are  not  required.     Tho  indusB^k 

«,il«l  nit  .nrf  Arv.r.    fn  (jot  ,0  limited  thst  it  would  aoareely  nay  u^ 

one  to  publish  a  book  about  tho  kihu,  but  tberea 


use  is  red-Ieid  mixed  with  boiled  oil 
(no  turpa).  tbe  iron  must  previously  be  cleaned 
wilh  petroleum  and  benzoline.  then  washed  withi. 
mixture  of  water,  twelve ;  sulphuric  acid,  one  ;  and 
wiped  dry.  This  ia  an  anti- corrosive  composilian  ; 
but  it  Mr.  Clifford  requires  an  anti-foulmg  com- 
poaition,  it  will  be  considerably  mace  difficult  tc 
give  a  aatirioclory  reply  to  hie  query.  Overahnn- 


.ke  aa  *   

tionary,"  and   I  tbiuk  also  in  Span's  ''  Encyrie- 
pcadia  ot  the  Industrial  Arts."  A  vint  to  Stamterf 

orWatcombe  in  Devon  would  be  the  b«t  way* 

get  really  trustworthy  ioformation.-Xcx.  DOS. 

[45494.]~Blcycle  Ciask— If  it  U  keyed  ^ 


_^ppen  tho  iventor  will'  nndonbtadly  confer  a  '  — Eaa^B. 
great  benefit,  and  ^ould  reap  a  rich  reward.  1 1  [45603.] 
have  been  e '■ "' —  ' "■—  " " 


u  expetimeuticg  fi: 


[45603.]  -Printing  Preaa— P«war  Baqnfnd. 
.This  query  ia  one  of  the  indefinite   kind.    Ws 

,  ,         .    ...■e  told  what  the  machine  ii  to  do,  butnotawmt 

and  Iba  best  composLtions  in  tbe  market:  they  were  i  about  ita  conttcuctioii.  If  it  is  one  ot  the  ordiaaiy 
all  (about  110)  eubmer(ced  on  May  8,  but  not  one  o>  news  machiaea,  working  one  side,  with  a  rMpe* 
ttiem  was  dean  on  the  lat  of  July.  Tbe  best  com-  eating  table  worked  by  rack  and  pininn,  ena  m», 
poaition  in  thn  muket  la  Jaity'a.  but  it  ia  verf  with  tho  help  of  a  My- wheel,  could  ■' drive"  it fv 
expcuiive.     If  Mr.   Clifford   will   advertise  his  |  a  short  time,  and  at  a  slow  rate ;  but  to  gat  lis  Id 


',  I8P2. 
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du^  out  of  it,  trhjali,  I  mppou,  would  be,  laj, 

800  to  1,000  iwTolatiana  »u  hour,  an  enEiae  oi  not 
laM  tLau  hftlt  ■  horM-poirer  would  tw  needed, 
■ad  it  would  ba  adviublB  to  tuve  one  thkt  could 
nTB  &  f all  hone-powef.  Ai  to  the  qasitioo,  "  ii 
ueM  mny  difffrence  really  between  1  H.P.Bteam- 
'"•  ukd  1  H.P.  gM-»ngiDB,"  it  would  be  m 
'ea  little eiplaDktioQ,  One  taone-powor 
)  tiDouDt,  nhetber  obtained  from  &  gaa- 
<uiguM  or  ■  iteuu-flDBiue  ;  bat  >  aDC-bune  alevD- 
engiiie  might  be  ciptble  ol  exerting  2  or  3  hone- 
powsr,  Mcording  to  the  preiBute  of  tbe  eteun, 
wUdi  fa  >a  impottuit  factor  in  caloolatiDg  the 
power.    I)  Uutt  what  "Power"  meuia ?— Nir:f . 

[Ue04.1— Blaotrloal  Ourbona— Of  the  utiul 
method  punoed  by  M.  Oaudoio  in  the  piodnotion 
of  hli  ouboa*  I  cumot  pretend  to  spesk  :  bat  oot- 
■id«  the  fMtory  it  i>  underttood  that  they  ue  mule 
of  itiek*  of  wood,  whinh  ue  plaoed  in  ptumbain 
ntorti  Ud  elowly  he>t«d  to  OriTa  off  the  volmtiU 
natter,  the  SimI  deiioutioa  being  mode  at  &  veij 
higli  tnoHntore  in  m  redudnf;  almoiiphere.  Pte- 
'*Ioa*  to  that  lut  prooeti^  howarer,  the  partly  ear- 
booiMd  iticki  ue  eoaked  in  a  eolation  of  aoidi  oi 
■Ikaliea  to  reinoTe  uiyioipuiiliee  from  the  wood, 
Hmm  etiohi  of  eaibonlHd  wood  are  eoaked  in  the 
ouWdoi  of  hydrogen  and  tbe  chloridee  of  (xrbon 
DOdarnteHUTs  untn  their  iMita  are  eomplel«ly 
ftUrd  with  a  homogeneoue  depoiitof  neuly  pure 
'  oubon.  Oandoin'e  patent!  were  taken  oat  in  1S7S 
and  1877.  The  Snt,  howerer,  refen  to  the  method 
<rf  grinding  the  cuboniied  wood  to  a  fine  powder, 
and  thai  aralomBratf ng  it  nnder  high  preaeiiTe  — *"^ 
andztnre  cKcarbon  obtain  ed  from  piteh,  fat,  or  i 
SInM  the  latter  date  no  doubt  Qaudoiu  haeimpioTed 
on  the  pTOoeeeee  dsscribed:  but  praotieallf  "  ~~ 
fmmd  tutt  the  aecret  of  mnking  good  earboiu 
in  tkvoBghbr  pDrifriog  tba  raw  material  and  in 
■VBdevinff  the  Bticke  perfectly  honiogeneooer 
Betort-dutt,  finely  powiltred.  miX'sd  with  a  email 
quantity  of  oottl-ilQBt,  and  monlded  up  will 
treacle,  &c.,  makes  eiceilent  carboni  when  p 


I  of  Gaudoia'apatente. 

r^SSOS.]— Oleanlac  Woollen  Oooda.— Dirt 
jieldf  readily  Co  ammonia,  and  gieaae  may  be 
remo^^d  by  an  application  of  beuzino,  taking  it "" 
with  blotting- paper  and  a  wimi  iron.    Turpeuti 


ideia  to  refer  to  Vol.  __ 
3  and  217,  dicectioni  e 
arlj  erery  conceivable  at 

[M63S.1- 


-S.R. 


mag 


I    T.  S.  EoBlnea    In    the 

Jt.— The  MineheBtereipreu 

vrtticb  oaae  into  oolliaion  at  Bltckbura  waa  drawa 
by  ai  trailing  bogie  tank  engine,  Ko.  71,  and  the 
■nnns  that  wai  run  into  waa  ■ '  VeiuTiue,  No.  Gii. 


T  E.  SnUCTTO.**. 

a  Thermlo  Vantllator.— 
10  pldio  a.  il  might  bi 


[465U.]-TalV 
•IcBtdionp.  301  ii 

tboM  can  be  no  difBculty  in  UDderstandini 
Rmngement.  A.  4ia.  pipe  ia  connected  L.  ... 
nppor  and  cloeed  end  with  the  almoBphei'Q,  and 
fonna  a  "  chimney  "  to  a  gas-bumer.  A  2ia.  pipe, 
connected  at  ita  ion-er  end  with  the  atmoapbero, 
and  paoing  throHgh  thn  upper  end  of  the  4in. 
pqie,  Dringafreebair,  whicliit  diachorgea  into  the 
jTKnn,  warmed  by  tbe  hsnt  of  the  gaB-bnroor. 
Obriouily  the  action  can  be  rerened,  and  no 
portion  of  the  producta  of  eomhailion  will  enter 
Kho  room,  A  Biinaen  burner  ia  the  best  arrange 
merit  though,  I  should  think,  instead  of  (he  Dams 
ahown  in  the  cut ;  and  I  think  very  much  with 
"  O.  B.  in  Italy."  (45352),  that  the  spparatiu  may 
be  a  good  rentiiator,  but  can  do  little  to  "  warm  '' 
K  room.— Ntra.  Dob. 

4*5677.]— Air- Onrrenta.—Tou  cann 
ly  draw  air  down  the  due.  the  very  fact  of  tbe 
Iiot  ail  atcendiag  the  Hue  would  altogether  prevent 
ooldait  deacendLng;  there  ia  no  convsction  in  a 
fine.  Now,  you  can  easily  bote  a  hole  through  tbe 
ohimney  totheouteidsiOr  if  the  chimney  is  betweai 
two  houaea,  you  could  carry  a  2in.  pipe  under  th( 
-floor  dther  from  the  front  or  the  back  of  the  hou« 
and  oalry  it  through  atove  into  the  room.  Thi 
only  way  you  can  uti  iae  tbe  Sue  is  to  divide  it,  and 


[45593.J— To  Mr.  X.anoa8ter. — I  hare  given 
the  drawings  yonaiklor  below,  and  tbe  information 
to  awble  yon  to  makethe  rulator.  A  ii  the  wheel 
made  of  faiaaa,  and  ahould  be  ^iin.  diameter,  carried 
by  a  spindle  betweeu  two  A'a  :  this  part  you  can 
Imtld  np  to  yonr  own  taste.  The  six  pieces  of  iron 
6,  t.  Sea.,  should  each  bo  2iD.  long  by  jin.  wide  ; 
they  most  be  lorewed  to  the  circumfeteuce  at  the 
wboel  10  that  they  oreihang  equnUy  ou  each  tide — 
thii  ia  to  allow  them  to  go  over  both  pole  a  ol  the 
electro -magnet  in  the  sketch ;  only  one  half  of  the 


jlsetm -magnet  ia  ahown.  The  cores  of  electro- 
magnet <t  diould  be  made  of  lin.  iron  rod  aorewed 
into  tba  iron  pUte  d :  the  two  corea  ahonld  be  IJin. 
apart,  centre  to  centra.  The  bobt«ne  IJin.  long  on 
each  oore,  and  l|ia.  diameter  top  and  bottom, 
the  wire.  No.  13,  being  wound  on  to  a 
depth  of  one  inch  from  top  to  bottom ; 
then  yon  mu«t  make  a  sort  of  cog-wheel  of  hraat 
■ —  *■  tba  apindle  carrying  the  wheel.    This 

shonldbaso 


coga  as  they  revolve.    This  e 

piece  of  ebonite,  and  attached  ._    ..._ 

A'a  carrying  wheel  (^).  Tba  epnog  is  held  to  the 
elmnita  by  tva  screw*,  the  upper  Dae  Imiug  at- 
raD|ted  to  give  tbe  spring  ila  proper  elaatidty  and 
poiitiou ;  the  wire  at  the  bottom  of  apring  goo*  to 
the  battery.  Another  wtro  from  oue  of  tbe  A'a 
goea  to  the  electro-magnet;  tbe  other  one  (W) 
goea  to  battery.  Thns,  when  oommutalor  lonohos 
spring,  then  ths  current  from  W  goes  through  tbe 
tog  into  apindle,  down  one  of  the  A'a  to  eleotro- 
mngnot,  and  oot  through  the  wire  (Wl ;  Ibua,  so 
long  as  cog  toncbee  apring,  ao  long  the  eleotro- 
maguet  ia  magnetiaed  ;  consequently,  it  J'  ia  same 
distance  from  tbe  core  of  eiectro -magnet,  but,  at 
the  same  time,  nearer  than  cither  h  or  b\  it  wilt 
bo  pulled  along  uo'il  it  is  immediately  over  the 
care ;  then  the  cog  will  be  away  from  the  spring : 
nooatreat,  nomagnetiim.  Tbemomentomgaioed 
carries  H  on  nntil  the  spring  tonches  next  tooth  in 
commutator;  then  A"  ia  pulled,  and  ao  on.  This 
motor  you  will  &nd  to  be  verycilective,  and  will 
work  well  with  one  cell.  The  arms  oarrylag 
vacnum-tabe*  mnat  ba  sorewed  into  ebonite.  One 
arm  is  oonneoted  to  tlie  spindle  carrying  wheel  (u;, 
the  other  arm  is  oonneoted  to  a  piece  ot  toblng  on 
'"'  '"  '  on  epindle,  against  wMch  ~ 


—  W.J.  LAira*HTRR. 


-No; 


[4)60.;.]— To  Ur.  I^ncaster. 
pulsion  wonld  not  be  201b.  in  lbb  blu-wiiuii 
eieited  by  an  eloatro~mBgnet  upon  a  piece  of  iron  ; 
there  is  alio  the  attraction  eierbrd  by  the  piece  of 
irou  upon  tbe  magnet,  Thus,  anppoae  we  take  the 
amalleat  electro- magnet  1  gave  meaaures.  ^c,  for. 
and  send  a  very  weak  current  thiongh  it  that  will 
only  enable  it  to  bold  lib.  of  iron  ;  then  I  double 
the  carrent— the  magnetism  of  the  core  ia  as  the 
fquue;  thus  the  electro-msgnet  would  buld  4tb. : 
and  it  I  make  tbe  current  three  times  the  atrangth 
UB  at  fint,  then  the  attiactiun  becomes  auSicient  to 
enable  tbe  electro- magnet  to  hold  9tb. ;  and  so  on. 
You  will  see  in  a  moment  that  the  repnlaion  of  one 
magnet  apon  another  ia  very  diSerent  to  the  at- 
traction exerted  mutnslly  between  a  magnetised 
bar  and  an  unmagaeUsed  bu  of  Iron. — W.  J. 
Lancabteb. 

[456D&l-DiBBolTlnr  Oold  and  Stiver.— Try 
3  or  4  parts  of  bjdrochloric  acid  to  I  ot  nitric  acid, 
the  whole  diluted  with  an  equ&l  bulk  ol  water,  for 
dieaotving  gold.  Chloride  of  silver  is  best  prepared 
by  precipitation  from  solution  of  nitrate,  either 
with  common  " 
wash  and  disai 
aiiun.- PSOTOB. 

[t6SD8.]  —  DlaaolTlnK  Oold  and  Sflver.— 
To  make  chloride  of  gold  (AuCI)  dissolve  gold  by 
boiling  it  gently  in  1101,  and  then  gradually  adding 
a  bttte  HNO].  When  all  is  diaaolved,  evaporate 
theliriuid,  when  yellowish  crystals  ol  the  trichloride 
(AnCt,)  will  be  deposited.  Collect  these  and  heat 
thum  gradually  to  about  17li°C. ;  they  will  loae 
chlorine  and  furnish  aatona  chloride  (AoCl),  a  pale 
yellow,  iparlnglj  soluble  compound.    Be  oarefnl 


saltot 


[46610.]-To  Mr.  Lancaater.— (1)  Ton  will 
gam  uothlDg  by  increasing  tbe  snifaco  of  tbe 
corea  ;  better  even  to  reduce  them  if  you  want  to 
get  a  great  power  in  a  small  compass:  hot  for 
□rdinaiy  pniposas  the  coies  should  be  one  dia- 
meter uiroufhout.  (2]  hW  tamp  will  not  work 
with  Leclancbe  cells.  (3)  For  the  first  and  reeond 
in  the  series,  two  pint  cella  will  be  ample:  tba 
third  and  fouctb,  you  will  require  two  quart  Bod- 
aens ;  fifth  and  siitb,  four  qtiurt  Bunaeos  ;  seventh 
and  eighth,  six  qnarts ;  ninth  and  tenth,  ail  qouts. 
Shall  be  pleased  to  giro  you  auy  more  Inlormation 
on  these  points. — W.  J.  LiNCiBTSB. 

[45619,1  —  Bleotric  Wght.  — (11  The  eight 
gallon  Bunien  would  not  be  so  effeotlTe  as  33 
quart  cells;  tbe  probability  is  that  eight  galloa 
obUs  woold  fuse  some  ol  the  connections  for  yon, 
to  begin  with.  (2)  Ton  can  coat  the  tines  with 
melted  paraffin,  or  eoTer  them  with  pitch  on  the 
norfaoeenot  to  be  oied.     (3)  Bj  economising  tho 


nitrie  add,  yoo  woold  economise  the 

~ It  wonderfully  by  reducing  the  . 

ittery  to  perhaps  a  couple  of  hours 

fight 


current  wonderfully  by  reducing  the  woikiaeol 

tp«  a  couple  of  hours  innead  of 

(4)   An  are  lamp  would  Riv« 
'     Bansan  odls.— W.  J.  IiUl- 

[4-7G2S.]— Oarboniaed  Bilatol  Boarda,- Ton 
would  be  unable  to  mako  the  snail  carbon  filament* 
for  the  incandescent  lamps,  unleaa  yon  had  the 
special  apparatus  necessary  for  carboniaing  tbe 
small  portions  of  board.  You  cannot  bend  them 
about  in  any  war  yon  like :  they  become  brittle,  and 
eannot  be  handled  with  impunity.- W.  5.  Lis- 

[45624.]— OeUtine  Platen. -Do  not  attempt 
to  make  gelatine  plates  unless  you  have  plenty  of 
time  and  temper  to  loee.  Yon  can  buy  good  plate* 
now  at  Is.  6d.  per  dozen,  {-plate,  and  I  caa  asaore 
you  if  you  attempt  to  make  them  yourself  they 
will  cost  you  donble  the  money,  and  the  chances 
are  you  will  ipoil  n  lot  ol  cbemicAls,  glasses** 
well,  before  you  will  be  able  to  turn  out  a  work- 
able plato.  The  making  of  gelatine- plates  is  not 
a  pleasure,  I  can  assure  you.  There  are  so  many 
points  to  be  watched,  and  however  careful  yoa 
may  be,  there  is  sure  la  bo  something  or  other 
cropping  np  that  will  perhaps  spoil  half  the  batch, 
and  away  they  go  to  loss  account. — W.  J.  Ll>- 

145324.]- Gelatine  Plates.- A  little  practice  ia 
of  course  oeceaiary  to  enable  anyone  to  coat  plate* 
sncceasfnlly,  bot  Dlberwise  it  is  a  Terr  simple 
matter.  lahould,  however,  recommend  F.  w." 
to  prepare  a  stock  of  plates,  and  use  them  dry 
rather  than  moist.- — PnoTOB. 

[45G32.]—01eogmpha.  — Probably  UackanBd 
by  hydric  sulphide.  If  ao.  they  are  bent  cleaned  by 
moderately  dilate  hydric  peroiids  (H.O,).  This 
oxidises  the  black  aulpbide  ol  lead  to  while  *ul- 
phete.    Try  a  comer  at  first.- Pobctifink. 

[4663r),1— Mapnetia  tnd notion.  —  To  Ub. 
LufclBTBB.— The  magnets  you  mention  would 
give  an  induced  current  snffiaiant  to  deflect  a  gal- 
vanometer when  armalaca  was  withdrawn  :  but  as 
to  4  quart  Bunsons— why,  it  would  require  at 
least  half  a  doz^n  l.Sin.  horaeehoe  magnets,  bolted 
together  with  armature  and  bebbins  to  rotate,  to 
produce  a  current  equal  to  4  Buosens,  and  it  would 
not  be  an  easy  task  to  make  the  armature  revolve. 
If  you  would  like  to  make  a  macbino  to  give  cur- 
rent equal  to  4  Bunsena,  1  aball  be  pleased  to  give 
you  the  working  detaila, — W,  J.  Luicabteb, 

[lo637.]-Fauity  Electrlo  Bell.-Tou  have 
aometbing  wrong,  but  tbe  dtScuity  is  to  point  out 
just  the  wrong  spot.  Could  I  see  the  arruugsment, 
1  might  rectify  it  in  a  moment.  1  fancy  tha  cor- 
reBt  may  be  too  weak  to  pull  down  Hag  in  indica- 
tor when  yon  use  a  trembling  bell.  Wilb  the 
single  stroke  the  current  ia  not  broken,  and  BO 
nulls  down  fias  eisilv.  Just  nut  a  piece  ot  cork 
t_. i.___^ .1,11   ._  .1....  ii.„ .  _iii 


it  be  broken  by  bell,  then 
a  Bag,  no  doubt,  will  fat 
Limner  vibrate— -moaning,  of   { 


letlha 


then  tho  probabUity  is  the  daff 

w  bring  a  cell  close  to  belL  and 

conple  up  abort  circuit ;    bell  will  ring,  and  flag 

wilf  drop.     If  this  oomes  out  as  I  have  stated,  put 


ibort  circuit ;   bell  will  ring,  a 

If  this  oomes  out  as  I  have  statcu,  yui. 

snotber  cell  at  the  other  end,  and  all  will  go 
well  again. — W-  J.  Lakcisixg. 

[45&10.]— Tidal  Common  toatlon  between 
IilTerpOOl  and  Manoheeter.  —  1  am  mnch  Ob- 
liged to  "Working  Tom"  for  his  ua<>ful  commn- 
to  enable  him  to  afford  more  deliui to  information. 
With  regard  to  tbe  elevation  of  Mancbeater  above 
Livarpoolthe  Iwd  of  tbe  river  Irwali  at  a  paint  juat 
below  Throstle. next- Weir,  Maoehester,  ia  (ilft. 
above  the  sea-level,  and  it  is  4{ltt.  above  the  point 
where  the  tides  intersect  the  stream  at  Wootston, 
about  lOmitesfcom  Maucbestar.  It  ia  clear,  there- 
fore, that  tha  depth  of  cutting  at  tbe  MuokMAKC 
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<nd  wQold  bava  to  be  Gift,,  to  penuLb  ai  tho  tida 
MCendiiiB ;  bat  wbftt  I  wuiC  to  get  nC  is  Che  nuge 
of  tidee  in  Ibe  proposed  faubour  of  Muicheiter.  I 
underetaDil  tbat  a  bigb  Bpruig  tide  iwi  33tt.  at 
Xiverpool,  IGitC.  at  RuQconi,  and  Sft.  at  Wuttni;- 
-'--        With  regard   to  a  ouibI  riftht    "" 


^T  nun  Ihoueht  tl 


the 

orIit^rid™''t"thi^*  boie™,7t'i»i^™- 

kble  to  baTe  recDurae  to  ItKka  between  Lirtrpoal 
and  Manaheitin.  Since  Mr.  HamJLtou  Fulton 
mt  forward  bis  tidal  narigation  Kbeitie  before  the 
Manchetter  Cbambei  of  Commerce,  moat  people 
ihjkTS  given  up  the  uolion  of  lockage.  With 
referen»  to  the  tottige  of  aailiDg  veuela,  tnga 
would  baTe  Id  be  employed  wbioheTer  plan  were 
adoiit«d.  But  tbe  fact  la,  the  M&Qchceler  Tidal 
navigation  ;:idieme  would  be  iueompirabl;  better 
■nited  for  towaga  than  any  canal  on  the  kwk 
pdnciple.  Beeidea,  in  conuectioa  ivtth  the  Han- 
-clxater  butiueia,   which  ia   mainly  canduoted  by 

taitej  to  iteam  unvigalion.  Now,  a  canal  with 
loaki  would  ocojuion  Teiutioui  dulayi,  while,  with 
■  (raa  tidal  cbuinsl,  Btaaioen  would  cnme  up  to 
Hanohutei  onoue  tide  without  hilnb.  I  may  juat 
mantioD  that  aiuoe  ISGG,  the  aggregate  sCeam- 
toooage  ot  the  United  E!ingdom  has  iwrtiuni 
liT  nearly  250per  cent.,  while  in  the  eame  period 
the  aailing  tonnage  haa  {licnaatd  by  fully  one- 
looitb.  or  ^0  per  cent.  Tliia  indicate!  it  coualaut 
nplacement  of  aailing  tonnage  by  steamers.  Tbia 
wul  gire  a  freeh  icnpetue  to  the  conai duration  of 
the  msaiia  olimproviiig  inland  commuiiicatiou  with 
the  aeo,  owing  to  the  eoae  with  which  htiomera 
oan  ascend  iuto  the  interior,  againaC  even 
«  itrong  rivBT  current.  —  MEBJUTt,  Maucheattr, 
January  10  Ih. 

r4SC4I.J-I)Brk  SUdeaud  Lena  far  Camera. 
— Aa  it  is  evideut  you  me  not  au  adept  in  the  uso 
of  carpeuter'a  toola,  it  wuuld  he  u  wjstn  ut  tiujo 
□D  your  part  to  try  to  make  a,  duik  alide.  Yau 
Ihonld  look  oTcr  the  back  Tolumea  of  the  Me- 
CBJJiic:  then,  baling  an  idea  of  the  exact  thing 
you  want,  write  anolher  query,  and  I  will  help 
you,— W.  J.  LAScasTKa. 

[46648.]— Indaotion  in  Telaphcme  OlroutU. 
— YoQ  will  be  unable  to  ao  balance  the  carrente  in 
the  two  wires  at  te  praotioally  eliminate  iuductiao. 
Better  separate  the  wires  ae  fat  aa  you  cuu  spnrt. 
01,  it  you  could  da  it,  nia  only  tbn  oua  wire  aud 
oaupte  to  eatth-plate  for  rotum.  If  yau  hure  two 
different  wires,  then  '•  da  not  think  you  could  do 
better  than  tu  h]uig  them  aa  widely  apart  aa  poa- 
■ible  OD  the  poles.  It  ia  not  the  induction  cauaed 
by  telephone  transmiiaioa  that  ia  hoaid,  but  the 
current  fur  iLaiting  hells  ar  the  corrent  in  the 
aeigbboutiug  Itlegraph  wire.  This  cauaea  uu 
Annoying  in duotioQ.  If  eipeuae  was  not  of  moment 
then  the  cluu'ilo  Hue  for  each  wuuld  be  uiefcrable. 

— W.  J.  LiJ-CiSIEB. 

g.gefiD.]  — CorroaioDofWroDirht.IrouFl&teB 
you  could  eaat  thu  plates  with  melted  purHlliu 
JOU  would  at  once  prevent  them  from  bOLOuiuu 
maty.  Thoirou  pUtes  will  rait  in  water  only,  ^u 
that  the  getting  nd  of  tlie  acid  would  not  do  any 
good.  Protect  the  metal,  then  you  will  be  aaf«.— 
W.J.  LA.vc.\STeu. 


<the  more  worn  the  batter),  after  which  pahsb 
with  the  baud  and  rotleuatona  ajid  water.  Fii-iali 
off  with  the  luuid  and  dry  rottenatone.— pKoa:<- 


nd  mude  of  workiug  oi  bfdraulic 
bammera,  such  as  are  used  in  iruuworka.  I  believe 
tbey  are  used  m  the  plaue  ut  thu  stoam-luimmar. 

[45Glil.]-Oollo41iJn  Dry  Plate s.-Theao may 
be  prepared  either  with  the  tiathor  with  emulsinu. 
H  "  F.  W,  D."  wiU  sUte  which  method  he  prefsrs, 
I  will  give  (omiula.',  -PuoTts. 

[45U61.]— fJoUodttm  Dry  FUtea.— You  cin 
make  collodion  dr^'  plates  in  a  doiEea  different  waja 
OE  more.  One  of  the  eimplest  methods  ia  to  make 
up  a  atrong  hath,  40  grains  of  ailver  to  tbe  aun>:e 
at  water,  then  coat  with  collodion,  put  into  bttb. 
and  when  tiiken  out  of  bath  awill  lirat  with  diatilled 
water,  then  with  ordinary  wattr  until  all  greasi- 
neia  is  got  rid  ot,  thnn  pour  over  the  plit«  a  stronit 
•olutiou  oI  collee,  with  a  little  angiu  in.  Let  plain 
dniu  and  dry.  then  uae  intho  ordinary  way.  Y  u 
can  ]]n.servQ  the  ^hite  with  albumen  beer,  or  a  lut 
Ol  thiuga  each  auid  to  be  thu  best,  but  thu  coITae  ia 
almide.  alwsya  at  hand,  and  gives  go^d  reauILs.— 
W.  J.  LASC.ViTEB. 

[4507-5.]— Battery  Oarbona.— In  answer  to  J. 
Uislop'a  c|uary  addreai-d  to  Ur.  Albert  ;^mith,  rr 
tattery-curboni,  tbe  following  ii  tbo  method  I 
iiavo  adopted  with  perfect  succesa  for  llitt  plates 
tin.  by  4iu.  by  Jtu.  I  cruahad  a  qunutity  at  gas- 
Mibon  Icoka  would  do,  but  haa  a  highei  leaist- 


mately  with  about  holt  Its  volume  of  flawers  oi 
'  '  UT,  I  laid  it  in  >  l^er  ot  ^in.  tbioknesa  in 
ip  of  a  hisouit-tin.  This  was  laid  on  a  stove 
till  the  aulphur  was  melted,  whan  the  whole  was 
ed  to  cooL  For  rods,  I  ehould  press  the  mix- 
ato  a  biasa  tuba,  and  heat.  There  aeeoia  very 
little  lendenoy  to  atick  to  the  metal.  Thaae  com- 
'3  rods  have  oonttdotably  more  teaiatance 
gas-carbon  rods,  but  are  vary  oonvanient. — 
LL  B.  A. 

[43635.]— Cblneae  Wliite— I  was  laid  by  the 
naker  Dot  to  put  water,  but  spirit  of  wineorauy 
ithtr  white  apirit,  and  to  keep  it  covered  with 
ipirit  always.  Thia  has  quite  rnnicdied  mine, 
vhich  was  m  the  sauie  condition  ai  the  querist's. — 

flElCKWiLL. 

[4.W89.]-NamesaiidFroportloiu  of  Btvet 
Heads.— There  are  maoy  dilferent  forme  of  rivet 
'  I— that  is,  speaking  of  the  rivet  a«  it  comes 
fiomthe  rivet-mokar;  fourof  tbacomtooneattinda 
I  show  in  sketoh.  No.  1  ig  known  aa  "  Cheese,"  or 


Ciimmou"  head;  No.  2,  ni  "  Snap,"  or  "  Cup  " 
Bsd ;  sud  No.  U,  aa  *'  Corneal "  h<i,id  ;  and  No,  4, 

Couuteniuk"  head.  Id  giviuii  prapoitious, 
diameter  ot  rivet  ia  taken  as  unity,  thus:  il  =  1. 
In  this  case,  t!  =  Jin.  The  name  snap-head  may 
be  applied  to  several  foimn  ot  heada.  aa  moat 
leading  boiler  aud  bridge -builders  linre  their  owu 

near  thu  form  of  No.  6,  and  varies  in  size  according 
to  the  Hvelers,  as  it  is  po^'Slble  for  two  different 

and  not  make  the  same  size  of  head,  aa  in  one  case 
the  hole  may  be  better  tilled  thaa  in  the  otlier  ;  a 
little  ia  alao  cut  away  by  the  map  edges,  and  a 
little  waited  in  heating.  Ni.  5  ia  the  commonest 
form  of  head  madeby  theriveting-niacbiue.  No, 
2  19  sometimes  called  "  ruse  head."  No.  3  ia  the  old 
style  ot  hand-rivbt,  known  in  Lancaabin  oa 
"Piiinter,"  and  ia  still  mude  and  oi»:asionaUy 
finished  by  a  anap,- S.  Bos^veij,. 

14o69a.]— ISodAl  IiOOOmotLve. — I  mult  thank 
"  Sunlight  "  and  "  Meteor  "  for  their  kind  inlor- 
mntion,  and  should  be  glad  if  "Meteor"  wotJd 
give  me  the  dimension i,  as  I  am  unable  to  procuie 
them  elsewhere.-E.  A.  &I. 

[44603.]- Cementing  Bpeculiun. — I  ahould 
certainly  not  advise  yon  to  cement  three  pimea  of 
glaSB  together  and  then  to  uttempt  to  moke  a 
apeculuB  out  ot  Ihtm :  better  use  a  piece  ot  glass 
(in.  tbicknofSi  or,  if  you  can  get  il,  lio.  thiclraeas. 
You  nould  cement  th'e  three  im.  slabs  together,  but 
the  upper  one  in  bting  worked  would  be  aure  tu 
come  upait  aod  apoil  the  wholi-  thing.     It  ia  a  pity 

mately  prove  a  failure. — W,  J.  Liscasteb. 

[f.iCOo.J— Ivory.- Ivoiy  can  be  waihed  in  milk 

that  will  diseoiuar  it.  Wu  use  u  lot  of  ivory,  and 
of  rourae  lind  it  uiuch  more  biittle  than  Tuluuite. 

— W.  J.  LiXOiSTEB. 

[45G0S.1— Leelanchfl  Battery.— You  can  make 
a  teclBnchi}  coll  iu  the  maniiuryou  suggest.  Soma 
time  ago  I  made  a  new  form  uf  cell,  iu  which  the 
coke  aud  mangoncae  were  moulded  into  a  cup-liju 
form,  tbrn  tn  inverted  cone  of  zinc  uttaclied  to  a 
piece  of  elionitB  wai  auapeuded  over  the  celljthe 
zinc  going  dowuinta  the  liquid  about  It  in.  This 
kiud  of  cell  worked  very  Wull  indeed,  and  aa  no 
jKiriiua  cell  woe  roquireil  it  was  very  simple  aud 
wuiked  well.  You  need  not  uae  the  bluttiug-paper 
at  all,  it  will  rather  hinder  the  work  of  the  cell  than 
wire  from  the  carbon-layer 


leathar  (old  ahoa),  a  plooa  of  b«M,  pat 
in  the  fire  and  bum  than  to  dianoa^  ofc* 
equal  parts  of  charred  bona,  «bamd  laaths,  aid 
charcoal,  beat  intoa  powder,  and  pat  into  an  baa 
box,  or  anything  that  vrill  stud  ha*t^  ud  e<if« 
the  enda  over  with  day,  to  keep  it  ab-tiKU.  He* 
it  in  the  are,  and  let  it  lie  until  it  gvti  nl- 
keep  it  there  for  two  or  Ihraa  boon,  tat*  it 

rith  a  pair  of  tonga,  and  hold  it  botton  ip- 

watda  over  a  paQ  of  cold  water,  knock  the  day  eC 
with  a  poker.    This  will  not  ooat  ■mjthBg.— A 
Fellow  Wobuus. 
[457IH.]— Cue-Bardani 

inB».^5rnsh  a   small  qna ,      -   .-       

Kitash  on  a  slab,  make  the  btKrioga  r«d-hat,«ad 
nb  them  well  in  the  pmsalata  ot  potash,  andtlM 
,iut  them  into  ootd  water  UU  they  bocoma  odoL— 

[45710.]— HaKiiet.--To  Mb.  lojiesvm^-li 
you  have,  I  suppose,  the  armature,  with  boUte 
on,  belonging  to  Ihemacbine.  you  cannot  do  britc 
than  uae  it  for  magnetising  the  mapiet  witk. 
Send  a  current  through  it  from  threa  or  foncaal4 
then  lay  tbe  maguet  down  ;  then  draw  thaalaifao 
magnet  from  the  curved  end  o(  nwnet  towvdi 
the  end  of  magnet,  and  taking  it  off  both  lags  at 
the  same  time.  Then  take  ths  eleotio-iiia|a« 
back  to  curved  end,  and  repeat  the  prooea  latl 
the  inaguet  ia  quite  strong  again,  xou  will  li 
able  to  make  the  magnet  atroog  witboot  baidsniif 
and  tempering  agam.  If  the  magnet  does  not 
retain  its  magnetism  lor  some  time,  then  job  wiU 
have  to  hardeu  it  aud  temper  before  magnetiasc- 
You  will  not  uae  the  iutentity-cail  during  m 
magnetising ;  it  would  weaken  the  current,  iutasil 
of  making  it  stronger.— W.  J.  Lamcasteb. 

[4')71^.]— OontliiaotiBBnik«B. — I  aandadia*- 


ated  hi 


it  luo' 


)f  cell.     1 1 

biudiiti^-icraw  waa  fuateucd  to  tbe  outside  of  cell, 
Yuu  will  dnd  a  drawing  of  thu  cell  I  refer  to  aomu 
tew  volumee  back.— \V.  J.  Iaxc.ian:it. 

[4,5u'.in,l  —  Watch- RapalilriR.- Take  j-our 
eatape-wbeei  iu  your  left  baniii  and  a  piece  of  true- 
dat  culiing-atoiia  iu  your  right :  hold  the  wheel 
looae,  aotbat  it  will  tiiid  its  own  surface  or  level, 
pUce  tbe  fucB  of  tile  atone  against  the  point  ot  the 
tcclh;  work  tbe  Bti>iie  I'renah-poli^liing  fasbiou 
unt  J  all  the  points  of  the  tieth  buvu  been  touched, 
tbeu  bring  them  up  to  a  piint.  You  can  get  thtiii 
cat  ut  StJokalls,  G  and  it,  Chr  ken  well -road,  for  Ud. 
It  will  pay  you  beat. — A  Fkllov  WoiuiHAS. 

[4.JTO0.]— Lead  Wire.— Lead  wire  is  produced 
by  meana  of  a  kind  of  bi([  iron  ayriuge,  provided  at 
one  cud  with  a  nozzle  bored  to  the  aiie  of  the  wire 
le^imed,  and  at  the  other  with  a  screw  piilou. 


W.  SowAitn, 
[46  704  J  — OaM'Hardanfni 
piece  ol 


ing  of  tbe  brake  as  fitted  to  an  Sft.  engine  (O.IIJL], 
I  am  Borry  I  cannot  givo  a  full  description  <t  Ut 
working.  I  may  just  say  steam  eoteta  the  Bait 
pipe  from  the  boiler  at  the  top  (as  aeon  per  sksM) 
to  brake-pipes,  and  skid  tbe  wbeola,  retnnUMbf 
the  pipe  shown  Hat  to  the  larf^  pipe  in  Uia  mmp 
box  out  in  the  air.  It  is  the  same  on  tbe  8.E.K.I 
think.— E.  P. 


ylinder  to  be  horizontal,  and  that  the  piston  is  si 
he  end  ot  the  cylinder  farlheat  from  tha  auk. 
I  ciankwill' 


centre,  C.    Hie  amallcr  drela 
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X>t  the  caatre  of  the  eccmtric  or  crulk  wbich  mortt 
the  ilide-rslTa ;  Uiig  oirota  is  extKnetated  la 
diftmetcr  bo  as  to  make  the  yahoafl  liaoa  diatmcC. 
It  will  aimplify  the  eipUoBtiau  if  we  0"iiiiider  the 
falre  to  bo  woiked  bjiicruik.auchuC'B,  instead 
«t  fts  aooeutric.  Nuw,  it  tbare  wera  no  lap  and 
no  lead,  whan  the  jnitoa  u  at  the  end  of  iU  slroko. 
the  OEUik  which  woikB  the  valTs  would  have  to  be 
wt  kt  iif[ht  ui|!lei  to  A  (J,  and  weald  Le  rHpreaeated 
bj  C  N;  but  iC  ws  have  lap.  wa  muet  tat  the  valvo- 
oiuik  in  the  poutiou  CK,  nhcTo  Cl>  repierents 
ike  siDOiuit  01  Up:  if,  iu  sildiCitm  to  tba  Jap, 
we  ftlio  have  lead,  we  nsaat  «et  the  Talie-onnk 
-Mill  fuithvT  from  the  rertical  till  it  takes  the 
potitios  CB,  wheia  DB  reptaaenta  the  amanol 
of  Ukd,  and  in  this  position  tbeTalre-nank  ihoald 
be  Qnoiy  clamped,  so  that  the  mgle  A  C  B  nrnains 
oetudaat.  When  AC  and  CB  an  in  the  podtion 
-atunm  in  tlie  diagrud,  the  (team-port  at  the 
farthest  end  of  the  cylinder  will  be  opni  to  the 
-extent  of  the  lead  ;  aiid  if  the  engine  is  turned  ao 
that  the  point  B  comee  to  G ,  the  ralTO  will  he  full 
open :  tum  the  engine  still  further,  till  B  cornea 
to  L,  then  the  ralre  will  bo  is  the  same  poution  at 
L  ai  it  was  at  B— that  is  lo  laj,  the  p(«t  fatthaat 
Airaj  ii  open  to  the  extent  of  the  lead  :  if  then  we 
tnm  atiU  fur  her,  till  B  comes  to  M,  the  thIvs  will 
«kiu  the  port.  Wa  sea  then  that  the  nnRina  mnit 
tBDi  throDgh  an  angle,  BCU,  before  the  ateam  is 
■hntolT.  Now.ifwemaketheanitlBACHiBOlI, 
the  line  AF  will  lapiBaeot  the  tmvel  of  the  pieton 
from  the  end  of  the  cj'Iinder  to  the  paint  where 
tin  ateam  ie  cut  ofT  :  hence  we  hare  to  find  A  F  in 
terms  of  the  known  noantitiss.  Call  AC  =  H, 
B  C  =  r.  lap  =  L.  load  =  1.  Xow,  C  E  =  L  +  /  = 
FB,  andPB  CB  =  aiu.  BCP;  or  L  +  /  i-  = 
■n.  BCP:  or  BCP  =  »in,""  '  L  4  i"  r:  and  if 
we  add  90°  to  this,  wo  (ret  the  ^ngle  SCii  theei 
•tent  angto  Leiween  the  two  oianks,  whicli 
tiwrefoie  =  «in."~  '  L  -i-  /  >■  +  !H)=.  Aanin, 
CD  =  CK  coa.  KCU  =  coa.  TCS,  or  TCS 
=  003.  ~  ^  L  r.  Sow,  BCT  =  BCS-TCS 
andBCT  =  H  C  G  (liv  comtruction) .  Wo  have, 
tLerefore.  founil  HCli  in  terms  ol  known  nuan- 
titiea,  ud  theiefore  wc  cm  find  ita  coaine.  Now, 
the  line  AF  (which  ia  wliat  we  roquiro  to  Und) 
=  B+  Rcos.  nCCJ;  or  It  (I  +  ooh,  HCli),  we 
oan  now  aubatilnte  the  value  of  HCG  (found 
tiom  the  equation  given  above),  and  we  get 
AF  =  R  [1  +  coi.  (ain.-  '  L  +  /  i-  -r  !>«" 
'  L    r]],  whioh  B^es  with  the  verbal 

i  ol  the  result  Bivflu  id  the  query.  In  the 
preaentcaae,  H  =  ilin,.  r  =  lOiu.,  L  =  Sin.  /  =  jin. 
Bo  we  have,  after  -ubatituling  these  val  udb  in  tlie 
aboTafOHiDlaaad reducing tudsdmala:  AF  =  2I 
(1  +  CM.  (sin.-  ^-32.)  +  00'  -  eoa.^  '  ■S)].  Tlio 
u^a  wlKMB  liuB  i*  -ilfi  is  31"  4(1',  Bn<I  tho  angle 
wImm  eoaiue  ia  -5  ia  60',  .-.  AP  =^  24  (1  +  cos. 
ai"  40"),  The  cosine  of  GV  40'  U  "470  ;  so  that 
AF  =  35-4in.    Thii  shows  that  the  alcam  is  cut 

larly  }in.  of  the  stroke  of  the  piston.— 


H.  J.  C.  I 

[tSTl*.]-!,.  Y.  J 
M)  lUustration,  1  thuK  tUe   beat  means  of  gtv 
"  Centaur"  an  idea  of  the  7D  dIosb  will  bo  to  co 
i    with   the  Midland   bofiie-taDks,    whicl 


'..  Tank  Engines  — Without 


rill  i[ 


agiuo 


t^  firebox,  ho  will  have  a  fair  idea 

of  the  tanks.     The  driviug-splasheri 

«lBaed.     Like  2.i3.  the  oab  is  double,  but  atigbtly 

different  from  that  clagg  ;  and  also  in  a  few  othi 

details.     The  oapadtj  of  tanks  is  :— So.  79,  l.OIJ 

(tallODs:  So.  %j:i,  1.350  gallons.     I  am  pleased  t 

ace  your  sketch  of  No.  C.'i3.-H.  N.  H. 


IV  aea  tiom  Hawthorn 

-.     _ha  entrine  " 

oneenarateframt.. 

wheels.  Communication  was  made  between  bui 
amd  cylinder  by  a  Hin.  pipe.  The  steam -pressi 
lurd  waa  GOlb.  per  squaro  inch.  Link  motion  i 
not  applied  to  this  engine.  The  power  waa  tra 
mittedframlhecrauk-ahaftto  the  coupled  wheels 
by  spur-geariug,  ia  the  ratio  of  3  to  !,  or,  in  oth 
■wonis,  for  each  tum  of  the  orank-sbof  t  the  drivio 
■wheels  made  three.  The  prindpal  dimenaio 
wore  :  —  Cyhnderi,  diam.,  leiu. ;  stroke,  JOin 
«onpled  wheels,  Cf  t.  diam. ;  boiler  diam. ,  3ft.  Sin 
length,  8ft.  7in. :  tubea,  number,  135  ;  length,  Ufl 
diam.,  IJin.  ;  heatiug-aurface.  61G  square  fee 
flnboi,  heating-aartoce,  lUS  :J.>  square  f net ;  tot 
h.s.,  t)24-2o  aquare  feet;  gritt«  area,  17j|  squi 
<Mt:  wdght,  IZtons.— Cassiubs. 


r*o7i 


;4oT21.WPaleB  In  Eleatro-Uaffnetlc  Ha. 
— Yeu  can  easily  determine  the  diiretion  of 
from  slectro-mognetic  maohine,  supposing 
Teat  to  b4  all  in  one  direction,  and  not  an 
dog  one,   by   means  of  a  galvanomstei. 


First  determine  the  deflection  dne  to  paisagsof 
current  from  the  poaitive  element  in  a  cell ;  then 
test  that  from  the  electro -magnetic  maebino.  I 
-m  afraid  you  will  find  vonr  machine  givee  alter- 

atiog  eurTsnlo.— W.  J.  LakcIstkb. 
[4.1T22.]-AIaram.-Hemova  the  ball  and  Gt  ■ 

Old  wooden  boi,  when  t :>i.  .....  .     ... 

the  bell.  Uso  ia  second  ai 

[4.)732.] — Alarum. — I  have  procured  an  oicel- 
Icnt  electxical  alarum  from  a  peiaOD  who  deviaed  it 
.  whish  cannot  fail  to  rouse  the  haavieat 
sleeper,  and  it  "  One  in  a  Fix  "  will  advertise  ad- 
dresa,  I  will  communicate  the  maker's  name.  I 
waa  in  the  some  dilemma,  sleeping  ttaiough  every 
alarum  till  I  had  this  one. — Alabcx. 

...  ]— Baln'a  Earth -Battery. —This  bat- 
tery, which  eenaiated  of  large  plateaot  line  and 
copper  buried  in  the  ground,  was  a  failure:  aod  I 
do  not  know  of  any  earth-battery  that  baa  been  a 
Make  a  gravity -battery,  cr  a  modified 
Uaniell's;    theae  will  work   wall.— W,    J.    LiN- 

.  2li,]  —  Barth.  Battery.  —  Bain'a  nriginal 
tenaalrial  battery  lot  electrical  clocks  oonsiated  of 
a  plute  of  copper  placed  in  damp  earth,  opposita  a 
^ate  of  r.inc,  the  area  of  caoh  surface  being  about 
o  super,  ft.  I  am  vrry  K'adto  sso  dyuamo'a  coming 
to  the  front ;  1  should  much  like  to  see  a  gniid 
deactiptiuu  of  the  Biirgin,  in  the  Ekousu  Ms- 
CUAKIO.-Ll.  B.  A. 

[4.'iT3T.l— Woollen  UaniifaotiireB.-Thereiaa 
work  OD  '  WooUpu  and  Worattd  Manutacturaa  "  by 
J.  Iliacbolf.  pnbUshad  in  1812,  consiatiug  oC  two 
volumes  ;  alaooueouthe  "  I'hiloaophy  of  If  auufao- 
tures,"  by  A.  L^re.  publiahed  1835,  one  volume,  and 
ou^ther  ou  ■■  British  Manufacturea,"  by  U.  Dodd, 
publLilied  IS45,  six  volumei.  Ko  doubt  one  of 
theae  works  will  answer  "  U.  C.'s  '*  purpose.  1 
regrnt  that  meoinry  will  not  serve  me  at  present  us 
In  who  the  publishpri  are  of  the iliffertut  works. 
Thebert  plan  will  Ini  fur  "U.  V."  togotaoata- 
lo|juefrom  some  free  library,  in  wlii<:h  ke  will  find 
the  above,  and,  no  doubt,  works  of  a  later  date.— 

[4573S.]  —  Tbermometer,  —  I  presume  the 
"  marha  of  degrns  and  Sgnres  "  on  tho  scaId  are 
so  obliterated  that  they  cannot  lie  leuewed  by 
tracing  them  over  in  pencil  or  ink,  or  by  rubbing  a 
mixture  of  lamp-black  oud  tallow  down  the  scale 
so  as  to  SII  the  intentices  of  the  indented  aoale, 
and  then  rubhiag  the  superabundant  lampblack  olT 
tho  Bcale  with  a  soft  oloth.  If  this  be  the  case  a 
new  scale  wdl  bava  to  bo  made.  In  order  to 
graduate  a  tbermomstet  two  fixed  points  am  re- 
quired, the  freeiing- point  and  the  boiling- point. 
Tbe  former  of  these  may   be  asccrtaiued  l^tm- 


immeraiug  tba  bulb  and  tube  in 
boiling  water.  Uuke  a  second  mark  on  the  stem 
where  the  mercury  etauils.  The  interval  between 
the  two  file  mirks  ia  to  be  divided  into  ISO  equal 
parts.  Mark  the  freeitng-poiut  32°  and  the  tMiling 
point  180'  +  32',  which  is  equil  to  21^"  F.  Vou 
con  carry  the  graduation  down  to  tbe  bulb  st  the 
thermometer:  32'  below  tbe  fieezi  nit- point  ia  the 
iero  [0')  of  tho  Fahrenheit  acale.  To  obtain  tho 
boiling-point  with  any  degree  of  accuracy,  fit  into 


the  lii 
diameter,  open  i 
3in.  in  diameter, 
of  the  thermometer,  and  urran^i 


Make  another 


n  the  at 


,^  .  .  awrtl- 

-.^    .  be    inserted    in  an   appropriate 

aperture  at  the  top  of  this  tnlta.  Pais  Oia  stem  of 
the  thermometer  through  a  hole  In  the  cork,  fitting 
lightly,  leaving  an  inch  or  so  o(  the  stem  abovu 
Ibu  eoik.  Plane  this  tuba  over  the  narrower  tube, 
so  that  butb  of  tbormsm-iter  ia  half  an  inch  from 
boiling  water  ;  bail,  and  mark  the  point  to  which 
mercury  tiaes  with  a  file.— F.  I.  C. 

[45738.]—Thenn(imOter.— "Tenant  Farmer" 

should  tuke  the  tube  from  the  back,  and  with  fine 

ilpopor  rub  it  clean,  thi'ii  get  soma  iea  or  snow 


(if  ic 


it).  I 


will 


'ury  will  then  fall  to  fref>ziug- point.  A  i 
should  bs  miido  on  the  wood.  Now,  for  a  i 
veasvl  and  some  pure  water,  place  on  a  fire 
the  tobe  in.  Perhaps  the  tube  hod  bettei 
tOQcb  tbe  bottom  of  the  veaael.  The  meicurj 
now  atand  at  boiling-point ;  make  another  murk  on 
tba  wood  :  the  space  between  the  marks  muit  be 
divided  into  54  rqunl  diviiians  of  2  degrees  each  ; 

re  that ; 

space  may 

>mOtolO.  20,i:c.  ThH 
dull  ctalael,  aomo  dark 
ataiu  bruahed  into  them,  and  Ihn  wood  aiiain 
cleaned  with  sandpaper,  niid  thoD  vamiihed.  The 
tube  aboold  be  placed  in  the  bank,  and  the  work  is 
finished.    This  ia  FahTeahait'a  Male.— E.  A.  D. 


32,  and  bollitig- point 
be  mode  twloi      ' 


[4 5 73S.] ^Thermometer .—Be -black  them  with 
blocklead  pencil  and  vomisb.— Al-nitRT  fiurrn. 

(45739.] -CatUo  BarkloK  Troea.- No  com- 
position applied  would  have  the  desired  sffeot, 
without  entirely  daatroyiug  the  tree.  Intualona  of 
cateohu,  Sea.,  havo  baau  iiud,  but  with  no  effect. 
The  only  method  is  to  protect  the  trees  with  wire 
fenoing. — J.  KsKDAU.. 

[45T10.]— The  Pedal  Ohaok.— This  is  a  con- 


Qgiand,  but  is  n 


It  is  virtually 


[45741.]— MuBlool  Box.— Tbe  qaiuikiag  noiH 
(ctiattorinc)  ia  caused  by  the  tooth  of  tbe  oomb 
being  lifted  again  before  it  bos  ceased  vibrating. 
The  small  spring  underneath  should  be  in  such  a 
poaitiou  aa  to  coma  iu  contact  with  pin  in  barrel, 
so  aa  uoiseleaaly  to  atny  vibration  before  lilting 
the  tooth. — P]:aAJBED3iui  f. 

[43742.]-~aTindlii?Kodel  T»pe -SmiU  taps 
are  always  a  very  difiicult  thing  to  manage  nnleaa 
tho  sbi'Ua  ace  aocuratsly  bored,  and  the  plugs  are 
cuBfully  luirned,  and  uuluas  ttie  surfaces  aro  most 
carefully  fitted  no  grinding  will  make  them  tight. 
If  I  was  to  miko  a  small  tap  I  should  turu  the  plug 
lo  thai  it  would  fit  all  the  way  throuKh  the  sbali; 
when  Ave  minutoa'  (n-'ndin^  would  fininh  it.  The 
beetthin^;  1  can  tell  you  of  is  sharp  aea -sand,  which 
grinds  with  water  fairly  fust,  and  doea  not  bed  in 

[t'lTin.]  — Bydraullo  Organ-BIowar.— I  have 
had  to  do  with  more  than  one  of  tbesf,  and  could 
perhaps  tell  you  the  cauae  of  which  you  complain 
HB  an  aonnyauce.  Firstly,  the  thuiupiug  noisa  can 
be  Bioppid  by  adding  nu  air-viisaelou  the  i-upply 
•ide  prutty  close  to  tho  mitor.  XpxI,  if  the  ei- 
hfiu't  water  does  not  run  down  from  the  pirt  to 
the  drain  or  other  outlet,  add  another  air-vesiel  on 
tb"  "xbaust ;  tbut  will  tike  avaj  the  ah:ok.  Then 
Ihe  liiating  noise  ii  cinsed  by  the  vnlvf  or  piston 
ledkiuir,  or  the  throttle -valve  bfinj;  nearly  closed. 
Itcmedy :  Let  the  enuine  ritu  with  tbe  throttle  full 
open  until  the  wiud-cheat  I'a  full  so  fur  :  then  let  it 
be  so  arranged  to  close  tho  I  hro  tile -valve  alto- 
gether, until  the  wind  has  fallen  so  f^r  when  the 
engine  storta  foil  power  again.  Without  seeing 
goucriil  arrangements,  I  could  not  point  out  how 
this  could  be  applied  to  your  particular  instru- 
ment, llut  it  is  easily  dona  with  an  arrani^ment 
of  tappets  on  the  valve-md.  so  that  an  arm  on  the 
toji  of  wiud-chest  actuates  tbsm.— Su.vLiour. 

(I.'i741.)-0nrlnna  Method  ofSaotlon.— Your 
friend  is  oertoinly  right,  that  the  action  is  due  to  a 
vacuum.  The  water  aurrounding  the  end  of  the 
pipe  aots  aa  a  water-jet,  causiun  a  vacuum  by  in- 
duction. With  regiird  tn  the  qiinetiim  of  height, 
the  same  plan  would  work  up  to,  sxy,  SOIt.  or  so, 
if  tbe  pipe  was  in  ttte  t\rn  instance  filled  with 
water  or  primtd.  It  would  tlien  act  partly  as  a 
siphon,  tho  one  end  of  the  pipe  delivering  iuta  an 
attenuated  medium;  tba  vacuum  dua  to  Ibo  speed 
of  tho  water  past  the  end  of  tlia  pipe  would  not 
only  counterbalanoe  the  diHerenee  of  levels— i.e., 
that  the  water  iu  ths  bout's  hull  was  lower  than 
tbit  outside;  but  it  would  piuduoe  sufficient 
ililTcroiice  of  pressure  at  tho  one  end,  aa  Ibut  the 
Quid  would  fiow  out  at  aome  li'tle  speed.  If  yoQ 
tbe  question  I  think  you  will  find  that 

.eeded    wn'ild    be    but    lit'tfe— just 
the  dilfercnce  in  the  beigbc  of 


dliri 


ino!  wall 


laide  andoutaid 


I  then 


lel.— 


[4.5740.]— Oxalate  of  Iron.— Con  be  prndnceil 
na  lemot)  yellow  precipitates  b;  precipitating 
f.Troua  sulidiitewiUi  ammonio  oxalate. — Albiei 

[4 5 74 S.J— Oxalate  of  Iron.— Add  oxalic  acid 
^bvdrii^  oinla'e)  tn  a  solution  of  tlie  peraulpbate  of 
iron  (ferric  sulphate)  ;  a  pruclpilato  of  a  ytUow 
colour  ia  first  prciiluced,  aud  afterwards  this  preci- 
pitate is  dissolved  in  tbe  added  acid.~F.  I.  C. 

[45740.]- Oxalate  of  Iron.— To  obtain  fer- 
rous (rx.iUte  [which  1  presums  is  the  salt  "J  H.  C." 
requircB).  add  ammonii:  oxalate  to  ferrous  snl- 
phatc,  both  beinj;  in  eolution.  A  yellow  crystal- 
line precipitate  is  formed,  which  is  the  subs'anca 
required.  Filter  and  wash  with  cold  water. — 
Au-BED  W.  Son-Mill. 

[4 5 740. J —Oxalate  of  Iron.— This  is  generally 
made  by  dissolving  the  oxide  in  oiaUcacid;  but 
you  cat!  mako  it  from  tbe  aiilpbate  by  adding 
ammmia  to  tho  solution.  Oxide  of  iron  will  be 
precipitated,  which  collect  and  wash  free  from 
Bulpbate  of  ammonia ;  digeat  the  precipitate  in  a 
strung  solution  of  oxalic  acid:  th«  iron  willdia- 
Bolve,  and  you  will  have  a  solalion  of  oxalate  of 
iron.  I(  you  wiahtoobtaintha  oxalate  in  powder, 
evaporate  this  aolution  to  dryneas,  taking  care  not 
to  apply  too  much  heat,  or  the  salt  will  be  decom- 

peacd.— F.  BlBESB  COOKB. 

(46747.]— Platlnnm  AnuUffom.- 1  shontdnot 
Uunk  of  nsing  antthltii  %q).«]i>» -< ^-.-w—m 
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Jot  this  puipoM.    The  beat  way  in  to  get  a  jrisoe  of 
itont  pl&tiuain  wire,  and  make  a  rivet  of  it  iu  thn 

Sring ;  then  drive  n  umilar  piece  into  the  and  of 
t  (cretr,  and  rivet  it  over.  This  u  dooe  id  th&t 
the  area  in  ooatact  may  be  a*  largo  u  poisible, — 
SmruoHT. 

[45748.]  ~  Honntlnff  Bagn.vings.  —  Your 
nountiDii- fluid  ii  not  the  correct  one.  Oet  a  little 
liquid  glue,  or,  better  still,  a  aolution  of  india- 
rubber,  or  a  preparatian  sold  by  Itarion  and  Co., 
Sobo-iquata  ;  place  a  thin  coatuig  on  the  back  of 
the  engiaTiDg  or  phato,  put  it  in  iti  place,  aod  tub 
out  all  cream  with  a  soft  bondkeichief.— J. 
Km  Dili. 

[45748.1 — Honntliiff  BugravlugB.  —  FfMiaie 
apiece  of  ttilT  liaou:  strain  this  over  a  mooth 
daal-boaiJ  iu  mah  a  way  aa  to  ha  free  from  any 
wriiiklaB;  pnete  back  of  engraTing,  then  rub  well 
OTer  the  linen.  Let  thU  dry  overnight.  Id  the 
momiag  size  over  the  eagraTJug.  and  when  dry 
give  it  one  coating  of  paper  Tamiih.  It  tliia  should 
not  ba  what  it  required  by  the  qneriat,  kindly  let 
MM  kuoff. — O.  Fbyek. 


a  tol- 

Solida.  Br  weight. 

Potaitiuin  aulphate 3G*17  per  cent. 

„         carbonate 20-78  „ 

„          hypoautphite    ....  1.77  „ 

Charcoal 2-60  „ 

Sulphur 1-16  „ 

AnunDmum  aeaquicorboaate  .  2'6S  „ 
OaMB. 

Nitrogen 10  OS  ,, 

Cuban  dioxide 21*79  „ 

„        monoxide I'47  „ 

Hydrogen 0'14  „ 

SAphnrettsd  hydiogtu (I'23  „ 

Konhgu 0  4B  „ 

100  00 

By  volume. 

mtragen    33 -aS  per  cent. 

Ciibon  dioxide 4^00       ,, 

„       monoxide    SIS       „ 

Hydrogen  GDO        „ 

Sulphuretted  hydrogen     ....      0'67        „ 
Manh.gU 3-0^1        „ 

100-00 
Abel  and  Noble  (.Pliil.  Ti'iii^  1874,  40),  hare  alao 
inTestigated  the  aubject.    Their  reiulti  for  fine 
gtain  (Waltham  Abbey)  powder  are  :— 

By  WBighl. 
Solida.  Lowpree.      Hi|{h  pre*. 

PotaiaiDm  carbonate .')!>'39       43U3  percent. 

„  aulpbate U"2-i        21-00        „ 

„         byp->au1idiile  .    ii  30       32-07       ,, 
„         mouoiefphide .    j'12         —  ,, 

I,  autphocyi      ■        '*"'"''*  " "" 


Slide  , 


008 


2-Sf 


Carlon  dioxide 

lide.. 


Nitrogen,, .     .. 
Sulpburattid  bydiogen  .. 

Maiah-  gaa 

Hydrogen 

Oijgan 


lUO-OO       100  00 
— AUKED  W.  SowiJiD. 

^46749.]— Oasea.—Uan  and  other  hol-bli 
«niina7«  iubalo  atmoapheiic  air.  which  ia  e 
Oompoaed  of  oxygen  and  nitrof^ea  ^'^aet. 
oiy^fn.  puaiug  through  the  flue  tiaauea  which 
compoae  thelmiga  in  man  and  the  higher  animali, 
entciB  the  bloocf  anil  there  muela  with  the  eSete 
carbon,  which  ia  tbe  refuie  of  the  wear  and 
canted  by  the  vatiom  actiona  o(  the  vital  nrga 
Tbia  acIioQ  of  tbe  .lygeu  of  the  air,  on  the  lu 
blood,  mar  well  be  'compared  to  the  action 
disinffctantwhon  poured  intoan  impnrB  aower :  the 
diainfectant  aeizH  upon  the  unhealthy  and  poiaon- 
ouj  matter  ooDtaioed  in  the  lewer.  jaat  as  the  oxy- 
1  in  the  Ttioa,  which  are  the 
of  the  bfldy.  When  oxygen  unitea  with 
oaroon,  agaa  ia  loimed  (oarbonie  acid  gai).  just 
aa  in  the  combustion  which  Uket  place  iu  the  llam< 
of  a  caodte.  Tbia  gu  it  exhaled  from  the  lauKs, 
aod  thua  the  deleteiioua  carbon  ii  removed  fioni 
the  ayatf-m.  The  nitrogea  doea  Dot  appear  to  be 
chemiE&lly  acted  upon,  except  that  it  awelli  the 
lnUk  of  tbe  gaua,  and  w)t<  aa  a  rehide  for  lamov- 


06;  i^areoal,  260;   carbonio  oxide,  147; 
bonate  of  potaib,  20-78;  carbonic  aeid,  21-73:  aul' 
'  ur,    116 ;    hypGSulpbats    of    potaab,    1-77.— 

I.e. 

[45760.] — Bxitanaioa, — TheTolumeof  agaa  ia 
invenely  proportional  to  the  prasnra  to  which  it 
is  subjected.  Consequently  1,000  cub.  ft.  of  gaa, 
when  tbe  preaiure  is  reduced  front  SOin.  of  mer- 

'-  ""'d,,  will  expand  and  occupy  a  Tolnma 

.ler  than  its  former  volume,  which,  in 
this  case,  will  be  1,03i'J8  cub.  ft.  It  V  =  the 
meuured  volume  of  a  gas,  and  V  the  volome 
under  a  change  of  preaxure,  then  V  =  V  x  ji  -  30, 
where  p  is  t^e  ori^ual  pressure,  and  V  will  be 
greater  or  less  than  T,  according  as  u  ia  greater  or 
lesB  than  the  standard  preiaare. — F.  I.  C. 

4S7oO.]  —  BxpAnslon.  —  Within    limits    the 

ome  of  a  gas  varies  inversely  as  the  presanre 
,Dnit.  Therefore,  1.000  cubic  feet,  with  bora, 
meter  at  30in.,  would  become  1.600  cubic  feet 
with  barometer  at  20in.  The  formula  (DOttormDla;) 
is: — VP  ip  Ts  v;  where V  =  original  volume,  r  = 
altered  Tolume,  P  =<  original  pressure,  ]i  =  altered 
pressure.— AuERB  W.  SowiBD. 

[4fi7^1.]  —  Praserving  Amalg'amAtloil  of 
ZlnoBatterrPIatea.- If  "  J,  W.  B."  willSt  up 
hii  battery  with  hii  plataa  as  they  are,  be  will  find 
that   the^  will   speedily  become  bright   tgtia.  - 

AUBBD  W.  SOWABD. 

[457S1.]  —  Freierrliis'    AmalgamatloD    of 

ZlDO  Bftttery  PlatBa.^No  doubt  you  have  not 

put  enoQgh  mercury  upon  your  plates,  or  it  might 

be  impure  mercury  forsiiog  a  sulphate  of  lead. 

What  sort  of  bitt»ry  are  yon  aungV    If  you  iay 

I  might  help  you. — Aj.beb.t  Sxitu. 

[45751.]  —  Preaervln?    Axnalgamatiou    of 

inc  Platei. — The  safest  plan  is  to  wall  rinse 

>nr  zinc  in  water,  wipe  them  dry,  and  place  them 

a  spot  frea  from  f unea.    They  will,  of  course, 

get  a  little  dull,  bat  asa  in  the  battery  will  brighten 

Ukem  np  again.    Don't  let  any  nitrio  acid  get  on 

thftm,— S.  a.  0. 

[4575'2.]~BofteDliiK  Hard  Iron.-Make  your 

on  red  hot  and  place  it  in  an  iron  box  oootaining 

charcoal;  now  heat  it  again  and  let  it  cool  very 

slowly.  I  think  that  will  suit  you.— AlBEbtSihth 

[457S2.]  —  SoftealnK  Hard  Iron.— Heat  to  a 

oherry-red  and  plnnga  in  aawdnat,  oovbt  well  up, 

and  leave  for  several  hours  to  cool.— On  Ouasd. 

[46753.]— Taking  out  Piaton.- Tou  do  not 
say  what  type  jour  engine  is— beam,  vertical,  or 
hoiiiontal.  If  a  beam-engine,  take  ootter  oot  of 
piatun-Tod  end  and  turn  engine  round  unti)  crank 
IS  on  bottom -centra.  Itamove  cylinder -cover, 
loaten  a  pair  of  clips  round  piitoa-rod,  attach 
your  blocks  below  the  clips,  and  hoist  away.  If  - 
vertical  (crank  overhead),  the  some  process,  excepL 
crank  on  top-oentre.  If  honientat,  take  cotter  out 
of  piston-roil  end  when  piston  is  at  l)ack  end  of 
cylinder,  remove  baok  cover,  turn  engine  forward 
a  little,  put  a  piece  of  wood  between  rod  end  and 
croit-head,  turn  engine  back  until  piston  comes 
out  of  cylinder,  put  chain  or  ropo  aling  round  rod 
close  to  ^iaton,  and  hoiat  away.  1  do  not  know 
what  you  mean  by  "  uplooing."- LabOb  OiCiIA 
Vmcn. 


origmally,  the  beat  thiu^  I  have  foaod  u  floui< 
eme^  and  petroleum  mixed  to  a  pasts.  Above 
all,  don't  let  it  get  dirty  before  you  begin  your 
work.— Linon  OxsiiVisciT. 

[4o765.]~IiiiprOTed  Qaaltght.— So  many  eor- 
respondenli  having  asked  tor  particuIarB  respect- 
log  thii  light,  I  must  say  it  ia  not  Qt  to  use  in  a  room 


chromic  acid   is  as  follow*  :— Fuse  17  parts  oIN- 

chromata  ol  potaahwilh  10  parts  of  oominoo  silL 

turn  out  tbemiitoia  to  cool;  when  oold  break 

small  piecea  and  put  into  a  retort  witlill) 

parts  by  weight  of  f  ulphoric  acid  and  distil :  that 

hioh  comfs  over  is  a  red  liquid.     Now    having 

lada   your  t'hloro- chromic   acid,  place   it   in  a 

Woulll'a  bottle;  now  bring  a  glasa  tube  from  vool 

SIS  supply  down  just  to  ton^i  tbemufaoBM  Ik* 
quid  :  now  have  another  g' 
your  burner, 

,     it  gives  ol 

Place  a  refiector  at  the  bock  of  yonr  light,  IM  is 
place  of  the  chloro- chromic  acid  yoa  might  UN  U* 
lulphite  of  carbon  or  chloride  of  titiiniuni.  I  ■■ 
sorry  I  have  not  been  ablo  to  answer  beton :  Mai. 
the  present  time  I  am  very  boay  indeed,  Navfef 
the  oarbons  :  Break  your  oarboni  into  nanll  pJMM 
-'■--■"■-■ — '  peas  and  Diaka  tham  hot  in  — *""" 


M  bMt  a  flihtail   mada  of 


1  with  equal  <^wiintiBM  <l 
.  uuiv  put  jolt  aafficaent  flawM 
of  sulphur  to  bind  them  togeuiai  and  cast  thia  ia 

mould  of  iron  or  pUster  oEParie.well  rammlM 
,em  down.  Do  not  remove  tham  from  the  mooll 
itil  cold,  thflSD  are  vary  suitable  for  LedanAt 
itteriea  :  but  not  aupericr  to  carbon,  the  anlphal 
ung  a  non-conductor.— Albbbt  Smith. 
[45756.1- StaysT,  Oorpulenoe.— I  amatxU 
lat  "Old  Subscriber"  will  tlnd  neither  bI»^ 
>T  belta  to  anawer  tbe  purpose.  If  it  il 
.  le  tendency  of  hia  nature  to  be  oorpolont,  that 
tendency  wul  progress,  independeut  of  the  appUcBi- 
tion  of  the  above.  The  use  of  either  atajs  « 
belts,  when  drawn  tight,  causea  a  pressure  i^OB 
the  internal  organs,  and.  aa  corpnlenoe  ia  growQ^ 
and  not  accretion,  tbe  two  would  act  diametiioallf 
to  each  other,  and  give  the  individual  great  pailh 
Tbe  feeling  would  be  that  the  stomach  waaMsi- 
tinuolly  distended  beyond  its  normal  limit*.  I  haw 
made  ioqoiries  as  to  whether  the  applioation  of  tkl 
above  would  be  beneticial,  but  t£a  r«plj  has  al- 
ways beeu  negative.  Tbe  most  pmloeophiaal 
melhod  to  adopt  would  be  a  carefnl  i^ioetvanaB  ol 
all  tboae  thtnge  which  have  a  tendency  to  tatttti,  tti 
then  a  riKid  abatlueuoe  from  Uie  same.  We  mart 
not  think  that  wo  can  make  Nature  do  jost  asM 
please;  Nature's  wajs  are  not  alwaya  omwan 
and  those  who  atudy  her  most  can  teatify  to  UM 
■ — "-  -'this.     Along  with  tbe  abova,    we  r * 


will  mateiiaUy  check  c< 


«tkk 


ya  V.   Oorpnlenoe    and  Indl* 

3B  of  those  to  whoae  exparisaioe  Ikt 
-  Old  Subscriber  "  appeals,  I  bave  no  difflonlhrit 
ana  weiing  that  I  am  thankful  for  tbe  publican 

tight'  ladi 


I  ^  < — -        CORH       a 


ol  whatiiealW 

re  for  indigeatiou  and  ccDia- 
Ljuuui,  curpuii^uce.  \^'hethcr  It  will  anawet  tot 
corpulence  from  other  oansee  I  cannot  say.  I  haTC 
tried  all  the  forma  of  it  which  ware  recommeodadi 
and  I  have  found  that  all  that  is  necessary  Is  ■ 
much  oompiesiion  ol  the  atomach  at  you  can  lM> 
with  plaasore  for  the  firat  few  honn  of  00 
morning,  which  are  far  more  nluabla  tban  (tf 
other  time.  I  cannot  Bnd  that  for  these  naSm 
purposes  there  is  any  superiority  in  long  stM 
which  confine  the  lower  libs,  over  a  belt  wSickllM 
completely  under  them  ;  though  no  doubt  riiN 
have  some  other  advantages,  and  I  am  ind^udW 
agree  with  those  who  said  they  praferred  timt  H 
hulte  ;  and  it  is  singular  Ibat  one  oan  enjoy  IhM 
quite  as  tight,  notniUutsnding- or,  perhaps,  i* 
account  of— the  greater  diSoiion  of  pnefon.  I 
only  say  that  they  ate  not  neCBSSary.  ButwhatI 
have  olwaye  found  of  the  greatest  value,  b^ftt 
medical  <^nect  and  plcssonlness  of  internal  ■flDM' 
tion,  ia  a  peifecUy  >tiS  busk  ;  and  I  prefer  woodM 
ones  to  steel,  aa  being  lighter  and  cooler.  Iwitf 
them  under  a  leather  belt,  next  tbe  akin,  and  Sal 
it  much  nicer  than  over  the  creaeea  of  an  imdav 
waistcoat.  A  former  coriespoudeut  described  Ui 
wooden  bubkg  sa  being  like  a  very  long  andpoiAlrf 
shoe, sole,  which  ia  a  good  description,  except  Ikd 
the  lower  port  correipondiug  to  the  heel  abooSdli* 
the  widest.  The  longer  and  wider  Uiejaiea«» 
eistently  w-ith  lying  flat,  the  better  and  meire  ogb> 
fortable  they  are.  Mme  are  from  ISin,  to  \9iL 
long  and  6  to  .ii  wide  at  tbe  lowar  *w^  ui 
about  an  inch  narrower  at  tbe  upper  one.  SUyl 
ahould  have  them  rather  longer,  i  rememboiMi 
or  two  men  said  they  woia  them  20ia,  long  aid 
more,  and  rather  narrower  in  the  upper  part  thi> 
for  a  belt.  Lacing  ia  iu  every  way  better  thM 
buckling,  and  practically  takes  no  mora  time,  V 
done  in  front,  as  it  ahoBld  be,  the  bulk  bnngW 
de^ndent.  Idonat  know  what  the  "Old  Bib- 
acriber'a"  occupation  is  ;  but  I  have  fonnd,  ■ 
other  correipondenta  did.  that  one  oan  itaadlta 
desk  much  longer  without  being  fatigued  wta« 
well  laced  up  in  this  way  than  without  it,  than^ 
I  do  not  thiut  it  a  good  thing  for  taking  stroM 
exercise.  Tbero  is  nothing  equal  to  it  for  expaaf 
ing  the  chest  and  preserving  upiightneea,  pfrndal 
fouwear  the  wooden  busk, — Cuteui,  NonitrrsiA 
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[157S6.] — Stays  v.  Oorpulaace. — I  hsTo  fre- 
qaentl;  otderod  b«lti  for  corpulence :  thej  give 
great  ease  to  the  wearer  in  wilkiog,  &c. ;  also  a 
great  mpport;  bnt  I  do  not  think  the;  wonld  st 
all  tend  to  decrense  &e  weight,  which  conli  on]; 
be  done  by  attending  to  the  quality  o(  the  food 
takeo,  and  not  (he  quantity.  Any  cbsmiBt  wonld 
order  you  the  pn>i»r  belt.  The  best  laalcet  ii 
Haw,  Son,  and  Thompeon.^  J.  KbndiU.. 

[45T3T.J— Bridge.— It  ia  impouibio  to  give  a 
liMtol  reply  without  further  pBttiouIars,  or  «ith- 
out  the  prepuatien  in  detail  of  a  special  deai^D. 
A  wire  cable  Duapontion- bridge,  with  timber  pien 
and  platfonn,  could  be  designed  to  fully  anewet 
ths  porpoae,  bnt  would  leqoiie  a  guod  deal  of 
iTOnwork,  and  akilled  labuur  in  oiection.  A  imb- 
(timtlal  bridgo  might  be  constructed  entirely  ef 
tfmber  (excepting  bolts  and  plates)  by  canning 
tan-truesei  fcota  pjan  uu  each  aide,  if  the  height 
of  banks  la  Bufflcient,  Find  would  requite  far  leu 
■killed  labour  in  erection.  A  pontoon  bridge  would 
baTe  to  be  slung  down  stream  at  fiouds,  and  drawn 
intoploce  at  Bul>aideDCe.  It  could  possibly  be  cou- 
■trocted  without  great  difficulty,  but  would  haTs 
K>  many  serious  objections,  as  to  render  it  one  of 
the  wont  forma  for  your  purpose. — SiTtBCan 
Rqije,  7.  Weitmiaater-ebambeiB,  .s.W. 

[i57o8.]— Hay-Proaa.— A  simple  form  for  joi 
ptlrpoie  caold  be  conatructed  as  follows  :~Coi- 
■tenct  a  strong  bare  frame  on  wheels,  with  tho 
piilunpa]  frtmiDg,  about  3ft.  Gin.  by  Xft.,  and  fur- 
■tialiM  wiQi  rollers  a  abort  distance  apart.  Orer 
thia,  nuuuDg  longitadiually,  fii  atroug  timbeia 
(not  newaarll    '  


itlly  heavy,  but  strongly  (raioed)  at  a 


',  and  the  bottom  fomiahed 


A  atrong  lid  ia  made  of  auch  aiae  as  to  freely  enter 
Hie  box,  showingframea  on  the  top  csnying  rollers, 
trhiob  engage  the  overhead  beama  both  below 
and  above.  A  cbain  or  rack  is  fixed  under  the 
box,  worked  by  a  wheel  fixed  oo  a  shaft  nmuing 
aeiOia  the  frame,  furaiahcd  with  hand-lovers,  or 
bat-and-loDSB  gear  for  horse-pjwei.  The  action 
WDuld  be  as  fotlowai-The  box  boine  traversed 
forward,  the  lid  is  raited  automat  iciUly  by  Iho 
orerhead  beama  until  vertical,  thus  leaving  the 
box  dear.  The  wirea  are  drawn  acroes  and  presaed 
into  the  apring  olipa  and  the  sides  closed.  Tbe 
iMn  ia  then  charged  and  run  bock,  the  lid  comio; 
down  upon  it,  and  being  forced  in  more  and  raon 
nntU  the  end  of  its  traverse.  When  the  wires  at< 
twisted  and  cut,  tho  box  again  run  forward,  th< 
odaa  thrown  open,  nod  the  bale  removed,  when  i' 
ia  ready  for  a  repetition  <•!  the  operstioQ.  By 
maUiig  tha  arrangement  double,  the  action  wonlit 
bo  contiDnonB.  It  wonld  probably  be  advantageou! 
to  add  a  screw  for  Itniihiug,  as  the  pressure  ro- 
qidred  will  be  great.  An  inverted  screw-jack 
would  be  the  simplest  airangement  for  this  pur- 
poie,  fixed  directly  above  tbe  box  whea  at  the  enif 
of  lla  tiavene. — Sfenceb  Bolf b,  7,  Westminster- 
Chambers,  9.W. 

[45760.]— Motor  for  Dynamo- Blectrlo  Ma- 
olLJasa.—'Ven'  much  depends  on  local  surround 
inga.  If  you  have  a  good  fall  of  water  alyuur  dis 
p^ai  you  might  uac  a  turbine  ;  but  it  must  depeni 
on  the  available  volume  and  fall.  It  a  town  top 
plr  only,  I  should  advise  a.  gas-engine,  as  the  cos 
of  water  wonld  be  far  more  than  that  of  gas.  If 
Toa  state  more  fully  tho  water  power  yon  bsve  at 
bfli^d,  1  could  better  advise  you ;  but,  if  i'  ^ 
ample,  you  would  And  it  a  cheap  source  at  poi 


[45760.]  —  Kotor  for  Dynamo  -  Bleetrlo 
Uachtne.— If  you  have  euf&cient  water,  then  ' 
tartdne  is  cheaper  than  gas,  provided  you  don't  m 
town's  water.  If  your  machine  ia  for  electric 
ligbting  I  doubt  if  tbe  turbine  will  run  steadily 
enongh.— LiDOa  Oxau.  Viscrr. 

[46760.1— Motor  for  Dynamo  -  Electric  Ma- 
oIilnB  — Meaara.  Croisley's  j-b.p.  "Otto  "engine, 
price  £61  10s.,  will  drive  .Siemens  D  6  machine, 
with  from  7  to  10  Swan's  lamps,  according  to  ihe 
iUimiination  required.— Otto. 


, .       u  will  find  on  illuatralion  of 

tba  hand-gear  needed  with  a  eingla  cylinder. 
not  alto  forget  that  there  is  aucb  a  thing  a 
"  Boad  Locomotive  Art,"  mid  that  you 
find,  if  _70u  run  on  Ibe  cummon  road,  that 
Bome  officiou*  and  intelligent  police-officer  will 
inTite  yon  to  meet  tbe  local  magnates 
claTB,  and  who  will,  after  due  delibec  .  .  . 
tho  qnestion  from  their  point  ol  view,  and 
ai  laid  down  by  cur  talented  and  nn- 
■elfiah  Isgtalatora,  they  will  ask  yon  to  disborse  a 


given  snm  as  a  penally  tor  using  what  they  have 
nomoral  right  to  object  to.  Friend  "  Stenhouse." 
da  not  think  1  tbos  write  yon  to  damp  your  ardour; 
bat  don't  attempt  it  unlets  you  can  run  your 
machine  in  private  gronnds.  Ia  that  cose  it  will 
give  me  the  greatest  pleaflure  to  give  you  every 
assistance  in  my  power,  and  as  I  navs  had  same 
considerable  eipenence  on  tbe  question  (incladiog 


You  wonld  not  be  allowed,  nnder  the  present  lawi, 
to  run  at  more  than  three  miles  an  hour.— Labob 
Ojcki*  ViifaT. 

[j57S'l  ]-01arlonet  Tunlnr.-Tiy  your  B  flat 
clariODSt  with  B  Bat  in  the  harmonium,  and  it  they 
are  perfectlj  in  tnne  with  each  other  you  may  pro- 
bably be  aided  by  the  harmonium,  providing.     * 


good  condition  and  tune,  t  do 
not  think  that  tbe  method  of  having  a  pipe  with  a 
fliillng  stopper,  bb  propoaed  by  the  queriat,  would 
be  of  any  aasistance  in  tuning  the  clariooat.  It  is 
not  impracticable  to  make  a  pipe,  but  it  is  eer- 
lainly  uDDeceasary.  There  is  a  little  inatrument 
that  can  be  bought  in  any  recpectable  music -shop 
that  will  give  *Il  the  semi-tonea  included  within 
Ibe  range  of  an  octave.  Tba  price,  I  believe,  is 
about  4s.  Should  bo  happy  to  further  assist  yon 
if  necessary. — G.  Fetib, 

[45764,] -CUrionet  Timing. -Tho  boat  way  is 
to  obtain  a  tuning-fork  of  coucerC  pitch,  and  then 
test  yoor  friend's  harmonium.  If  you  must  make 
a  standard,  procore  a  box  lOin.  by  4in.  by  2in., 
with  a  hinged  lid  made  air-tight  at  the  edges  with 
sheet  rubber  or  felt ;  then  fasten  an  octave  of  har- 
moniam  reeds  to  the  nndcrsido  of  lid,  each  having 
a  hole  bored  through  to  the  antsidoand  stopped  by 
a  cork  when  rcquiied.  Then  get  a  tuner  to  tnne 
theae  reeds  to  concert  pitch,  supply  tho  box  with 
wind  from  a  auitable  bellowa,  and  you  will  get 
something  near  what  you  require.  The  best  atan- 
dard  of  pilch  is  Uu  '^Typophone,''  mado  by 
Mualel.  of  Paris,  which  Cnuaists  of  48  Inning- 
forks,  with  resonators  and  kavboard;  but  it  is  ei- 
pennve.  I  am  sorry  that  wind  initmment-mtking 
IS  so  seldom  attempted  by  "Ours,"  as  flutes, 
el arinets.  oboes,  and  bassoons  do  not  present  very 
great  difficulties,  end  it  should  be  a  pleasure  to 
every  player  lo  be  able  to  make,  improve,  or  correct 
defects  in  hia  iaatrument,  I  shall  be  pleaiDd  to 
reply  further  through  "  Ours,"  or  olhereby  adver- 
tising their  addresses.— Vcu^tiilTi!. 

[15767.]— Comparative  Light  of  the  Moon 
and  PlonelB.  —  Notwithstanding  the  moon's 
brightness,  she  refiecta  but  a  amall  portion  of  the 
sun'a  light  inoideut  upon  her.  It  bta  been  esti- 
mated that  she  absorbs  or  retains  for  her  own  use 
nearly  6-6Ih8  of  the  Bolir  rays,  reflecting  only  the 
remainder,  or  not  more  than  would  be  reflected  by 
"grey  weathered  sandatone  rook."  Some  of  the 
planeta  reflect  tar  more  than  (he  Moon— the  n/hilo 
or  reflsotiug  power  of  Mors  being  {  of  the  incident 
light  of  Saturn  j,  and  of  Jupiter  nearly  }.  The 
otoudy  atmosphere  ot  Ihe  litter  planet  must,  (here- 
fore,  be  nearly  as  brilliant  as  white  paper.  The 
following  are  the  determinations  (hat  have  been 
made  of  the  luminous  intensity  of  the  Hood  as 
compared  with  that  of  the  Sun :— 1829,  Walloiton, 
by  the  intervention  of  a  candle  {PA.  Tr.,  1820, 
p.  89)  1  /  801072.  136.0,  Zijllner,  with  hU  pbo- 
tometer  ("  Photometrische  Unterauchungen ") 
1.' 018000.  1846,  Sir  John  Hcrschel,  Jninter  with 
respect  to  moan  full  Moon  (JT.  -V.  XXI.)  I  ■6620. 
1 KG6,  ZfiUnor*,  with  his  photometer  ("Fhotometriache 
Unteisuohungen ")  1/5,472,000.000  n  Sun,  In 
leSSSeidel,  by  the  aid  of  Steiuheil' a  photometer, 
eatimsted  the  brilliancy  of  Saturn  at  0'4B2  time 
that  of  Vaga  ("Uulersnchungen  iiber  die  Licht- 
stiirks  des  Planeten,"  Mnnich,  4tu).  In  1865 
Zullner  has  found,  by  hia  polarisation  ]ihotcmeter, 
brilliancy  of  Saturn  I  / 130,980,000.000  that  ot  the 
Sun.  In  1S66.  Zullner  has  determined  tha 
biilliancy  of  ITranas  with  his  photometer 
{'■  Pholomelriiche  TTntersnchungen,'  Leipaie, 
4(o)  Uranns  =  1  '  B. 48(1,000, 000,000  of  tbe 
Sun.  The  albedo  of  Uranus  is  0'6<06.  (2.) 
A  little  consideration  will  sbow  that  the  inten- 
sity of  the  light  reflected  by  the  Moon  and  planets 
cannot  be  in  any  way  altered  by  an  instrument 
placed  on  the  Earth,  The  light  of  any  luminous 
body  may  be  cut  oR  from  tbe  eye  by  the  interpo- 
sition of  a  dark  screen,  but  thereis  uo  means  ot  in- 
creasing tho  intrnsity  of  the  brilliancy  of  the  aur- 
faaea  at  these  bodiea.  if  the  planets  wore  enlarged 
in  tbe  telescope  to  the  apparent  eun  of  the  Moon's 
disc  wo  should  not  receive  any  more  fight  from 
then;  the  fact  ii,  the  light  would  be  kes  inlenso, 
aa  it  would  be  spread  over  a  larger  Bpoce.  Tlien, 
lo  incresee  tbe  discs  of  Ihe  planets  you  mention, 
different  magnifying  powers  would  have  to  bo  used 
in  the  telescope.  It  Is  a  well-known  law  in  optics 
tliat  "surfaces  appeir  equally  bright  at  all  dis- 
tances in  the  same  direction,  providing  no  light  is 
slopped  by  the  air  or  other  intervening  medium," 
theietore  tbe  brightness  of  the  planets  would  not 
be  altered  it  we  conld  view  them  at  tbe  same  dis- 


tance a*  that  at  which  we  view  the  Moon,  and  con' 
seqaently  the  Inminous  intenntiea  above  quoted 
are  the  reapective  lumiuoos  inteaiities  ot  tha  Moos 
and  planeta  at  any  distance.  Finally  it  ma^  be 
accepted  as  a  general  principle  in  optics,  that  it  is 
impossible,  bf  any  optical  arrangement  whatever, 
(o  obtain  an  image  whose  brightest  part  shall  aur- 
pa<]  the  brightest  part  of  the  object.  (3,)  ThS 
ratio  for  the  central  parts  ot  the  Held  of  view  in  » 
telescope  is  abint  O'SS  in  the  beat  achromatic  tele- 
scopes. *  The  brightness  ot  ths  image  cannot  exoead 
0-83  ot  the  brigbtDOBB  ot  the  object  to  ths  naked 
eye.— F.  I.  C. 

[i6"68.]-L.  &  N.  W.  Bnginaa. —Atlas,  2150, 
and  Marlbarongb  are  stationed  at  Birmingham  ; 
Alaric,  Latona,  and  Sir  Alexander  Cockbum  are  at 
Rugby;  Caractaoua,  October.  1381,  and  Commo- 
dore, October,  18.^1,  are  at  Crewe;  Mammoth, 
October,  'til,  is,  sr  was,  at  Northampton  ;  Petrel 


her,  '74;  Cambrian,  May,  >76 ;  Centaur,  May, 
'70  :  Caithness,  November,  '61  ;  Dalton,  May,  '66 ; 
Hecate,  October, 'a!  ;  Kestrel,  May,  '79;  Lang- 
dale,  October.  '50 ;  Mammoth.  October,  '61 ;  Maa- 
~  in.  May, '79 ;  Maberley,  Much,  '61 ;  Salopian, 


toaon.  may,   i«; 
May,  '75.-PirAi 


,     L.   and  N.W.  Bnfflnea.-No.  2160 

AtSaa,  9S1  Councillor,  1108  (I  think)  Elwy,  1IG6 
Vfsie,  Can  give  you  tbe  datea  ol  many  to  within 
about  a  year,  it  that  ianeareaoogh?  Cannot  givo 
them  to  montha.  As  to  abeds,  anhject  to  altera- 
(iona  since  last  seen,  Atlas  and  Herald  ore  at 
Birmingham;  Alaric,  Bnrmah,  and  Sir  Alexander 
Cockbum  at  Bugby;  Caractaoua  and  Commodoro 
at  Crowe:  Hardwicke  and  Marlborongh  at  Bush- 
bury  .-W.  B.  r. 

'P      _ 

of  new  rings  (which  are  best 
end),  get  some  dry  sett  deal  stripa,  of  a  width  and 
thicknesa  in  proportion  to  size  of  bucket ;  oat  and 
fit  into  bucket,  betneen  cover  aud  block  {or where 
the  rings  would  go  if  you  had  anyiu).  Pare  off 
the  outside  so  that  it  will  St  the  pump-barrel, 
then,  whan  at  work,  tbe  water  will  cause  the  wood 
to  swell  out  and  keep  the  bucket  water-tight. 
Another  way  is  to  wrap  the  bucket  with  ootUn- 
rope.  Both  those  conld  be  done  at  a,  week-end 
without  external  help.  If  you  don't  understand 
sufficiently,  write  again.- LIdob  OiChU  Tutctl. 

[4.5771.]— Air- Pomp.— To  "StisuaHT"  on 
OtKebS.— It  entirely  depends  on  how  the  air-pump 
piston  is  packed,  and  if  the  pump-barrel  is  wom- 
Frcqaently  the  bucket  is  paekod  with  tiatd  rope, 
but  It  is  a  bad  plan.  If  your  bucket  is  ot  that  class, 
then  you  haveouly  to  disconnect  and  repack  aailwaa 
originally.  If,  as  it  should  be,  the  bucket  is  packed 
wiui  steel  rings,  then  it  is  certain  iliat  the  bore  of 
tho  barrel  Is  wora  oval,  and  therefore  should  ha 
robored  as  aoon  as  possible;  that  will  mean  ring* 
shrunk  on  the  bucket,  and  again  turned  up  to  size. 
If  paijied  with  rope  ouly,  you  should  be  able  to  gat 
it  out,  ropacked,  and  in  again  iu  a  few  hours,  and 
you  might  get  partly  read^  by  arranging  many 
matters  before  actually  stopping  the  engine.  Does 
the  pump-barrst  show  any  signs  ot  scoring  or 
cutting  along  the  bottom  side;  and  ii  the  bucket  ■. 
bad  fit?  That  is,  can  you  aee  over  the  top  of  it 
against  a  fight :  if  ao,  it  is  a  job  that  must  go  to 
au  engineers  shop  to  be  put  to  rights.  If  I  saw 
(he  back  cover  off,  T  oould  tell  you  in  a  minute 
whether  it  waa  a  job  to  be  done  on  the  spot,  or 
whether  it  most  go  to  a  shop  for  repair.— Suv - 


[45773.1 —Tract Ive  Force  of  LocomotlTea. — 
The  usual  rule  is  the  diamotor  of  the  c^lindOM 
squared,  multiplied  bf  the  stroke,  and  divided  by 
the  diameter  of  tbe  driving-wheels,  all  in  inches. — 
W.B.  P. 

[45774.1-0.  W.  R.  BngtooB.-163,  7ft.  wngls. 
1879;  710.  goods,  Oct.,  1872;  713,  goods,  Nov. 
1872:  1118,  7fl.  single,  Juno,  IS75 ;  1125,  7ft. 
single,  June,  1875.  Am  sorry  I  cannot  oblige 
"  C.  H."  with  the  othsrs.— N.  W.  Ealino. 

[4.;7;8.]-Cold  OhisoL— To  temper  cast-steel 
cbisals,  first  dreas,  and  allow  them  (o  cool;  now 
take  a  bucket  of  cold  water,  in  which  put  ■  hand- 
lol  ot  slaked  lime  :  now  heat  chisel  to  cherry-red, 
and  dip  Ihe  point  in  aliout  lin.,  rub  clean,  and 
watch  tho  colour — it  should  be  somewhat  of  a  pink, 
IS.,  t>etween  straw  and  blue;  now  qnendt  in 
water,  and  if  the  ateel  has  not  twen  burnt  it  should 
stand  well.- Oh  Odasd. 

[45778  ]— Cold  OhlBel— The  uaual  way  is  to 
forge  to  shape ;  then  make  hot  for  hardening. 
When  a  full  blood-heat  is  attained  din  caitl'^&- 
water  and  then  nmoW^  -waAiv* .  ■*  v^««'*- 
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old  grinilatoDe  bs  rubbed  on  the  edge  part,  >i>  as 
to  brighten  it,  tbo  oolour  can  ba  Boeo  travelliag  up 
tha  portioQ  tb&t  ii  itill  hot.  When  the  coloar  an 
the  antlinK  put  ie  right,  cool  olT  eutinly.  This 
elvet  on  fdg*  ot  ftooA  cutting  hardnna,  backed  np 
by  a  gradonlly  softer  portton.  If  you  qbc  bom 
steel,  worked  at  a  moderate  heat  carefully,  thai* 
•bould  not  be  the  Ie«at  difficalty  in  keeping  a  good 
edge. —S^Timasv. 

r4S7Te.]— I^ormat  Vbe«l  ota.W.  Bnffla«a. 
— Ie  at  nrnent  8(t.,  bat  aix  of  thaii  enginea,  Noi. 
2001  to  ^006,   brtore  altered,  and  whan  the  pro- 

Serty  ot  the  late  Biiitol  aud  Exeter  Oompany,  had 
ft.  nngle  driving-wheela.— W.  B.  P. 
[ISTSO.]— Snvtiw  lor  Iiatmoli.— Yes ;  yon 
nigktfltyoBriin.  boreejlindaf  toaa  ISft  laoodi, 
Sft.  bniB,  with  a  resnltuit  ipeed,  pethapa,  of  two 
milM  IB  boui.  Tha  (aet  ia,  the  cylinder  is  tar  too 
■man,  and  i*  altocrther  ot  inecffiriant  power.  An 
ISrt.  lanaoh  wiA  eft  beam  is  a  blatF  boat,  and 
wtnild  want  at  laaat  a.  oin.  or  &lin.  cylinder  to 
drlre  it  at  eren  a  ilaw  >peed.  Bo  not  try  the  2tu. 
one,  aa  it  would  limply  diignit  yon,  from  the  very 
•low  tpead  yoa  would  nt,  to  wy  nothing  of  the 
jeen  you  would  be  aabjeetto,  owing  to  the  want 
of  go.    I  would  gladly  tell  yon  the  neceaaary  tixa 


ONANSWEBED    QITEBIES. 


lutfHrjllif/lluir/rlliminiii'rl. 


tmn.  Snwll  DTDunoMaFhla*.  IK. 

IMIB.  "Anta»a"I.(nir1iiht  J»t,  Wit. 

tMK,  (ieulner  uf  Koith  of  ?pa1d,  in. 

1I136B.  Bnlder  Bn'lit.  t«9. 

tsam.  (Mgridsnf  Zinc  ll(Ct*r7,tl9. 

IMC:i.  CharowlBIukliifr.lM. 

is-lM.  Onan  riieumutioAoUan,  313. 

irsil.  HeuBunCcnlTiMT.  3(3. 


1IU7H,    KiBe  Barrel*. 


9  ISft.  1 


r  tha  B 


f  hnlltc 


[4STR3.]— Oxy-BTdionn  Dfeaolvliir-Tiew 
Iditttt^m. — If  abiunal  lantam,  T  ihoold  decidedly 
■ay  that  it  would  not  be  practicable.  It  it  waa  a 
caae  of  a  single  lantern,  of  good  aiie,  it  might  be 
applied ;  but  eren  if  the  b^tom  bodiai  would  be 
alle  to  cany  a  pair  of  regnlaton,  tha  coat  ot  the 
Deeeaaary  batterm,  and  Ue  ezMnae  of  workinft,  - 
wonld  be  lO  great  that  it  would  not  ba  worth  '  r 
yam  giA>K  to  tha  ezpenae  of  fitliiig  it  up.  But  ' 
wlfli  abranialit  could  not,  in  mr  opinkm,  be  aita-  i ' 
OMifiiUy  applied  at  all.  The  aleatib-li(^  will,  I  | 
think,  never  baaoniitable  for  tha  lantara  aa  tba  ' 
UmaUgbt.  I  bA*e  myttU  naad  the  alaatne  Kit  the  '  ~ 
illam&atlon  of  j^atorea  40fL  dfamelMr,  but  i 
althoogh  baantif  ally  bright,  the  dianging  tint  ot  1 1 
tke  light  WM  a  decTdad  drawback.    With  an  an-  1 1 


QUEBIES. 

[15799.]— L.  ana  IT.  W-  New  Tank  Envlnea. 
■Can  "i-^eria"  frivf  detaili  of  Su.  iMfl,  fight-wbnled 
x-eonplfd  iHilen  (irfakh  I  niiir  the  ntlipr  dnr)  utter  Ihe 
~  Hud  Y.  model  I  I  UBdaMjud  Uinr  arc  only  a  few  of 
wm  out  y^t.    Are  the  wliaeli  cut  !~li.  S.  H. 

;UT!):1.1— Olnaar  Tea.— Would  Dr.  Edmundakiadly 
IT  hoT  tbe  lea  reoomiueudad  on  n.  tOS  thould  be  kiade  t 
-C.T. 

r45TM.1— Bunaan  Fhotomster.— Wm  Kimnnu  ot 
[mr  readers  f atout  ma  with  the  de^^ptian  of  n  Hunven 
botometfrl  Aad,  alsj.  tha  name  and  dewsrlptlon  of 
OT  of  tUe  pocket  i^bsnelanaomatlnicaHdvcitiiiedT-  J. 
oLA. 

;u7W.]— Bnmlahliw  Soabbard.— I  wlnh  tabnr- 


collodioB  or  palatine  ; 

paOT*  too  thin  to  pCib.  nuiu,  iiuu    mau  •  uau,. 

numiey  tram  if,  and  a  aacond  negatita  from  that. 
Of  conne,  erery  effort  ihoold  b«  made  to  anffi- 
ciontly  intenaify  the  flnt  negative  if   poiaible. — 

[*6788.]—Wlna-Power.— Before  going  into  the 
qtuetjon  fully,  lot  me  aak  the  quetiit  whether  the 
bcality  in  wmt£  the  proposed  wind-motor  ii  to  be 
fixed,  is  a  rmtabla  one;  as  it  would  be  simply 
iubIm*  to  Bx  one  in  aome  ntoations.  Is  the  wheel 
on  ti^ng  ground,  where  is  a  good  flipause  of  open 
etrantiy,  aotbattliewind-powermay  not  be  broken 
up  hj  hiUi,  tresi,  ot  buildings.  Wind-motora 
In  the  inland  distiicll  are  likely  to  prove  but  very 
moderate  auccoseea,  except  m  mtoations  near 
the  sea,  or  on  elevations  like  Salisboty  Hain.  It 
you  have  a  suitable  locality,  I  will  endeavour  to 
help  you  to  particulars  how  to  eonstraot  one. 
What  you  want  is,  to  pump  the  water  to  a  store 
tul^  and  from  thence  it  coold  be  carried  to  any 
~  ~.  appliances.    With  a  good-siie  tank  you 

^    „ — . ..„....„. _^j. 


[4A7IW.1— aunff  nil 


KonldB      for     Plnater 

le  ^UCiiie  monUli  tor  cOBting 
rntu  for   bqiJdinr  porpovee?— 


'  .ubj„1 
aireaiijr  sppeired  wiui  ifTiM  iDitr«i,  sad  anouHi  uae  i 

[iSTa»,]~L.  and  N.  W.  BnsJuoa.— Would    som 

cnrreipoDdeDt  kindly  tell  mc  the  naiii<;<  nnd  uuml-er) 
iil*j  cinv  Bud  hpi^t  i,f  -n-hf^Lv.  of  piiirinffl  HliitiDDcd  s 
ltinnJn[rbnmand1.1ie«teT!    Also,  unmhrn  BUdniiiAesu 

[WSOO.I—Jst  Brooohes.— What  kind  of  njneuC  i 
An;  iDl..nnHlio<k  will  obliiie— Tarino  to  Lkasx. 


might  easily  work  ai 

mafihine,   or  other  i ...  ^ 

>r  is  a  very  simpla  affair;  simply  a  wood  frame, 
_  ,_lr  of  bevel-wheels,  aud  a  three-throw  crank- 
shaft to  work  the  pumps.— SumjOHT. 

[*ST90.]— To  Mr.  W.  H.  Daviea.— It  the  aix 
top  notes  are  to  be  left  on,  the  other  aizas  should 
be  in  proportion  to  them,  and  sboold  inoreosa  in  \iie 
same  nllo  as  that  given  below ;  but  to  leave  the 
decision  of  tbe  aizes  Co  the  one  that  happens  to  be 
left  an,  and  which,  after  all,  may  be  the  wrong 
aire,  seems  anything  but  judicioaa.  A  mote  aen- 
■ible  method  would  be  to  ranewthewholeot  the  steel 
•tiingB  with  the  followiug  sizes,  commencing  at  the 
treble,  6  uotes  of  No.  LI,  fi  of  U,  liof  1.^,  liof  IC, 
13  of  17,  3  of  18,  and  2  of  19  (all  murio  wire  gaugej . 
TbB  lowest  five  notas  also  will  probablv  be  the 
better  tor  renewing,  as  these  are  especially  apt  to 
gat  tubby  With  age.  It  this  course  is  decided  upon, 
they  ehonld  be  placed  in  rotation  upon  a  piece  of 
ainng,  and  given  to  a  coverar,  who  will  match 
them  with  new  strings  tor  about  3s.  Qd.— W.  H. 

[loTBl.]— Oalvanlo  Action  on  Sor«w-Pr«- 
pdlen. — The  iron  propeller  formed  the  positive 
plats  to  the  copper  bottom  as  a  negative  plate. 
ODnsaqnently,  Ihe  propeller  waa  EiiiduaUy  con- 
vertedintooddeanavarioassaltaot  iron.  Agnn- 
metal  propeller  would  be  auob  less  positive,  and, 
therefore,  much  less  affected.  I  believe  it  is  usual 
whan  electrical  acboo  ia  desired  (tor  its  effeet  npon 
Il"""t'l'*'  organisms)  to  fix  blocks  of  zino  on 
Ttiioat ptrb ot  thecoppei  bottom.— S.  O.  0. 


wBK-ji  [    1  EiHTB  eeni  tr^in^  to   oiue  one  la  n  spitit-lamp 
fteioe.  but  coiQd  nut  bucceal.    C^o'l  lib' dene  without  a 

[4S»H.1— BruIUB.-Woul.l  "  Jiik  of  All  Tnde^" 
or  aur  other  uf  our  iiiad  resJctv.  inform  tiu>  how  I  can 
brau!  (oiuig  kmn  fltiin«i)  Kiripe  uf  iroo  on  ■  lube  a  [out 
louff  sod  upwards  mthuot  ifottiug  tbe  tutie  hut  or 
injuring-  it,  u  bot  brjitag- 1  Ond  rauacn  the  tulK-  to  bend  I 

[40»n9,;— BollIn»  Linawaa,  Ac— fan  nuy  twdrr 
kindly  ioform  me  if  (hne  u  any  wiiy  of  L<Hlia^  lin-ecd 

[49804.1— Water-Gtaa    for    lUmnlnator.— mu 

any  t.t  Ibe  "E.M."  mdon  sire  me  iofurmatluu  ih  to 

inhubiruot9),Hnd  coht  of  rroaui:rion  compared  wlEb  ^^as 
power,  iiTid  much  obljee  !-lt4DiiiTit-M. 

[ist^e  1-Cal.  and  a.  and  8,  W.  Bncineo.— I 
am  much  ubligtd  to  "Cantain"  for  bis  reply  to  MOgs. 
Myol.)i-rti — '-— -_v.-.u .^.. 

6K.  liismet 


milLH  per  hour,  ud   will   Ix-  very   thankful  for  tome 

on  Biltpia  prinplplt  ba  mitaiilej    And,  if  no.  klw  <if 
armiiturv  an<l  H-U  nasnebi,  'puotiiv  nod  iliitolwire, 

i>  mHcliiDt,  vill  much  oblige  7-iriiits  JSun'iuD  TuukP- 


|4Ag07.;— Qaa-Bnalna In  what  war,  iind  ta  wkst 

amount,  du  thxy  inn'eue  thadlame'er  and  BtmkaDf  ^h. 
eneincifor  iui'reiBt-  of  h.p.T  Are  tlie  tix^  of  fyliads 
nml  utruk?  tbp'  Ktme  ^.<  the  ateani  cnjfiuo  !  I  should  be 
Ifkid  it  anyone  could  pivu  lOB  the  diarIV^I(:^  and  stroke  tor 

ind   ltad_ 

IS  blaek  on  each  fide. 

ly  kind  reader  td 


[4Uit.]-UablU«7  fbr  JtmaoMf^Xj  osiMw 
haaaRlBM  loof  to  hfa  •hop,lmilt  against  my  wAM 

•—*-•—*  lower  than  my  roof.    Duiincaatai] -• 

_  1.1 —  .• „^  goieff  throKBh' 


IUB)4.]— Onrred  I.«v«r  AppUad  to  a  BtoMli 
Mm  Its  Fork  Snd.— UiTen  two  ls«<R>  atOtaat 
iad,  VIA.,  havlnr  fulcrum  and  nowor  at  (innaisla  mil 
L'siatuoe  enui^-tant  from  fulcrum  i. '^Ettt  msK 
Fa.  1  is  n  Btriiicht  lerer.  nay  the  rhnrd  lain.  Ian|t  rfa 
tr;  Nn,  K  lerer  bsinir,  in  rarreand  len^h,  tbeaieof  lb 
hurd  in  N'o.  1.  Whtt  additlmal  power  is  ^asdlf  fc 
,  poirer  aelintr  in  both  lei — ' * — ' — - 


Ttuol.-O.J.  U. 
— LeBnl.— I  bold  a  flpid  in  oxtent  ahiat  ssM 
jrnrh  whiLh  a  milwiiy  pM-ji.  There  1<  ahito 
DiH  Hi'id,  u  uImii  u  Hainan  through  II.  M 
■d for accomin«l.tionti  patties  wboheUHh 


■vdi ;   rulvay   cump^mr    oliliged    to   bai  Wk 
;    Or,  doIbi>)'  not  r»Uy  owR  tli'jnl    ff^ 


l-BuBlena.— The 

d  msllor  with  untniHliaiH ;  jt  i„  aiMt  Ma 
,  and  U  wiOl  known  to  ulm  nt  crvry  miuiulIlM 
Its  LiMd  piDwedB  a  Dlanrnt  oalbl  a  ■aaciia 
<e«gla»riTeBijiiitbgithe«iff«i-«cil>lMi«ii'aHfc 
moves  iLlvut  vlinuonBty  i  appanntiiy  It  ■  * 
owerwhii'h  impclt  tfaa  cnvlon  forwwll.  BK 
oduttliomllorliiDilurpirt.  I  euuld  undsMHl 
i(Ali?hkathe  ricsile  oar  a  miui  often  isoAs 
nml  wUh;  but  hen  it '-  's  final.  ssLliiiJiW 
d  hiB  x-uU  over  Uie  bow  instead  ■•(  oo  tbs  rtH 
Rork-d  bi'  bast  forwaid.  Will  b^mMI 
'-E.  11.  F. 
]— Telephone.— I  have  two 

IB  unJ,  aoil  000  lel^hono  with  n 

d.  n-itb  M-mmte  )>iitt«rias  for  bella  anl 
irith  earth-- ■   ""-'^ 
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I,  w.o. 


iDff  uiy  fiijtJiar  pmitioulan  tJiHt  bimj  be  zuohut.    We 
cano^ida  wb  hope  tlie  work  mil  be,  u  It  wiU  on- 

tor  HibHribBi  It  to.  Bi',  wbicb  viIL  tiler  poblicmtlDn  be 
ni»d.  BubKiiptiima  to  be  lornided  to  ICr.  W.  Ji. 
blud,  Dutaeld.Qaby. 
""  ■  llowiDB  li  ths  remit  of  Ula  Problem  Toumer 
'■-'^-"-  '-  -  aiWUrJonriKl.— 1st  pliie, 
:i  lOe.,  UlH  F.F.Beediey.  ari 


jt  flBiihed  in  the  Jc 


■   ■   BwB 
■_BsHil 


■bortlf. 

We  nsnt  to  leim  the  detith . 

oar  Rmniiit  plirtn ;  he  dted  Jtmaiy  ttth  lut  to  the 
Hthnuof  hiaage.  For  aoiM  yean  put  Hr.  Baden  hu 
eataed  lo  laka  u  Mtlm  bitercat  in  the  gMDe,  nnob  to  the 
wmt «  «11  oheai  pl«yera. 

Tbt  death  of  tnouer  ntnan  sheaa-duet  we  u*  aonr 
to  b»*  to  iMC>d~Hr.  JuMata.     The  last  time  he 

MmeolbeCltrDf  IdodoD  c£ega  Clnb  anloM  OeBt 
Oeoi^'a  of  bat  jmt,  vbm  he  plarsd  lb.  ICiidibi.    Be 

1  aolntlana  heM  orer 


proeDce  tod  k  loaa  from 
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A  LESSON  IN  FILING. 
By  J.  H.  £yANS. 

fTlO  use  a  file  Ib  one  thinff,  but  to  file  with 
-■-  the  same  is  quite  a  difitercnt  matter,  tnd 
I  think  a  few  hints  upon  this  most  important 
branch  of  mechanics  will  be  found  of  much 
Berrioe  to  many  of  o\ir  readers. 

To  file  properly,  then,  must  be  the  aim  of 
all  who  undertake  to  do  it  at  all,  and  until 
a  flat  surface  can  be  filed  with  a  certain 
amount  of  ease,  it  cannot  be  said  that  the 
workman,  whoever  ho  is,  can  file ;  therefore, 
before  going  on  to  different  things,  let  the 
beginner  settle  down  to  his  work  with  the 
determination  to  overcome  the  difficulty  of 
filing  a  fiat  surface.  I  say  the  difficulty,  be- 
oauM  it  is  a  matter  that  will  take  some  prac- 
tice, and  now  I  will  endeavour  to  show  the 
best  means  of  setting  about  such  a  job. 

Take  a  piece  of  wrought-iron  about  2in. 
square,  and  with  a  lOin.  file,  bastard  cut, 
make  a  oonmiencement.  The  vice  ^ould  be 
BO  fixed  that  it  is  a  convenient  height,  and 
tliat  ought  to  be  about  the  level  of  £c  riight 
elbow,  or  a  little  below,  if  anvthine.  .The 
point  of  the  file  should  be  held  in  Sie  left- 
nand  and  the  handle  grasped  with  the  right, 
80  that  the  thumb  is  uppermost.  To  one  who 
has  not  filed  before  it  will  feel  verv  awkward 
at  first.  The  loft  knee  should  be  slightly 
bent,  and  the  body  must  move  in  conjunc- 
tion with  the  knee;  by  doing  this  the 
weight  of  former  is  thrown  on  to  the  file,  and 
a  pressure  created,  which  will  compel  the 
file  to  cut  the  material.  The  risht  foot  ought 
to  be  about  2ft.  6in.  from  the  left;  but  here 
a  £PKjat  deal  must  be  left  to  the  operators, 
aiKl  it  will  be  found  that  the  most  con- 
Tenient  pose  is  always  the  best ;  the  elbow, 
flhould  be  kept  well  into  the  sides,  as  noth- 
ing looks  worse  than  to  see  a  man  at  work 
who  requires  the  room  of  two  or  three  for 
''  his  arms.  However,  as  I  say,  it  must  rest 
in  a  g^rcat  measure  with  the  person  about  to 
learn.  Having,  then,  obtained  to  a  certain 
extent  an  insight  as  to  how  the  file  should 
be  held,  and  the  best  position  to  stand  in, 
fix  the  piece  of  iron  as  level  as  possible  in 
the  vice,  and  shoot  the  file  forward,  bearing 
irpon  it  at  the  same  time.  When  the  whole  of 
the  cuttmg-part  has  gone  over  the  surface 
faring  the  file  back,  but  without  the  slightest 
pressure  upon  it:  otherwise  all  the  teeth  will 
soon  be  taken  off,  and  the  file  become  use- 
less. There  is  not  the  least  doubt  that  mudh 
dissatisfaction  will  be  felt  at  the  first  few 
attempts,  but  that  must  not  be  allowed  to 
interfere  with  the  determination  to  succeed. 
There  is  no  necessity  to  grasp  the  file  in  the 
right  hand,  as  if  it  were  going  to  run  away, 
bnt  just  sufficiently  tight  to  prevent  its 
moving  where  it  is  not  wanted.  Having 
filed  away  at  the  iron  for  some  time,  upon 
examination  it  will  be  found  to  be  anythmg 
but  a  fiat  surface ;  but  this  cannot  be  helped. 
After  a  little  practice  it  wiU  be  a  good  re- 
firard  to  find  that  great  improvement  is 
-visible;  and  when  this  is  the  case,  fresh 
interest  will  be  instilled  into  the  one  who  is 
learning,  and  such  anxiety  to  accomplish 
what  he  has  set  about  that  a  little  more 
practice  and  the  difficulty  wUl  be 
overcome.  As  we  proceed,  the  file 
may  be  used  from  left  to  right,  or  vice  verad, 
I  dare  say,  in  the  course  of  using  a  bastaxd 
file  on  a  piece  of  wrought  iron,  it  will  be 
found  to,  what  we  term,  pin — that  is,  ifniftll 
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pieces  of  the  material  will  become  wedged 
m  the  teeth,  and  the  effect  of  this  will  be  to 
tear  tiie  work.  By  rubbing  a  little  chalk  on 
the  file  a  deal  of  this  may  bo  prevented ;  but 
the  pins,  when  once  in,  must  be  removed, 
and  a  piece  of  brass,  pointed,  will  be  the 
best  to  do  tliis  with.  The  files  must  always 
be  kept  clean  by  what  we  term  a  file-card. 
This  IS  simply  a  piece  of  old  carding- wire, 
nailed  to  a  piece  of  wood  about  2in.  by  4in. 
And  now,  by  the  time  half  the  substance  of 
the  metal  being  worked  is  disposed  of,  some 
advance  ought  to  have  been  made ;  and 
assuming  that  it  is  so,  a  second-cut  file  mav 
take  the  place  of  the  bastard.  This  is  much 
finer  in  the  cut,  and,  before  being  used, 
should  have  some  chalk  also,  or  a  little  oil, 
rubbed  in  the  teeth,  as  this  is  more  likely  of 
the  two  to  get  full  of  pins.  The  same 
position,  the  same  action — in  fact,  the  same 
process  entirely — has  to  be  gone  through 
with  this  as  with  the  other  ;  and  one  of  the 
principal  things  to  attend  to  is  to  let  the 
movement  of  the  elbow  be  simultaneous 
with  that  of  the  left  knee. 

Having,  then,  had  a  certain  amount  of 
practice  on  a  piece  of  iron,  as  described,  and 
become  somewhat  efficient,  it  will  be  time 
to  alter  the  style  of  work,  in  which  there 
will  be  a  deal  of  sameness ;  and  I  should 
advise  the  tyro  to  try  and  file  all  the  edges 
square  to  the  face.  To  begin  this,  it  must, 
of  course,  be  reversed  in  the  vice,  with  the 
edge  to  be  filed  iixed  at  the  most  convenient 
height.  Now  the  same  process  willaffain 
be  necessary,  and  extra  care  exercised  in 
order  not  to  hre&k  all  the  teeth  out  of  the 
file.  A  first-dass  viceman  ought  to  be  able 
to  file  up  anything  of  this  kind  without 
much  reference  to  t£e  square;  but  this  latter 
tool  is  an  absolute  necessity  to  the  vice,  and 
should  be  what  we  call  a  back  square,  which 
means  that  the  part  usually  placed  on  the 
work  is  broader  than  the  blade.  By  apply- 
iog  this  to  the  work,  it  will  show  where  it 
is  out  of  square,  and  to  get  it  true  it  must 
be  filed  on  the  highest  part  only ;  and  here  I 
mav  say  plainly  that  nothing  but  practice 
will  perfect  anyone  in  this  particular  art. 
So  far,  then,  wo  see  what  the  position  is  that 
is  required,  how  to  hold  the  file,  and  to  test 
what  is  beine  operated  upon.  I  will  leave 
this  part  and  proceed  to  explain  a  few  of 
the  uses  of  different  cut  and  shape  files  for 
shaping  up  work  of  various  forms. 

I  dare  say,  in  these  enlightened  days, 
when  so  much  work  is  done  by  machinery 
of  different  kinds,  that  many  may  look  upon 
these  few  remarks  as  worth  very  little ;  out 
to  whatever  extent  machinery  is  eventually 
brought  into  use,  we  shall  not  be  able  to 
dispense  witii  the  file.  It  is  a  well-known 
fact  that  first-class  vicemen  are  at  a 
premium,  and  the  only  reason  I  can  assign 
for  it  is  that  so  many  youths  are  now  brou£^t 
up  to  simply  watch  machinery  at  work  and 
ffrind  tools,  without  any  idea  of  ever  using 
Sieir  hands  at  all ;  this,  however,  is  not  my 
business. 

To  shape  up  curves,  either  convex  or  con- 
cave, will  be  found  on  the  whole  a  more  easy 
matter  than  a  fiat  surface,  and  only  requires 
practice  and  a  variety  of  different  shaped 
files,  such  as  pillar,  crossing,  round,  and 
half-round.  These  are  almost  as  many 
varieties  as  will  be  required  for  general 
purposes,  and  in  using  a  crossing  or  half- 
round  file,  t^e  movement  of  the  wrist  will 
be  found  to  follow  almost  the  curve  of  the 
work  naturally.  That  is  to  say,  no  one 
desirous  of  following  a  curved  Une  would 
drive  the  file  straight  across.  Here,  again, 
is  scope  for  determination  and  practice.  I 
have  filed  the  teeth  in  a  niunber  of  different 
circular  cutters  in  my  time ;  but  this  I  may 
say  is  obsolete  now,  as  such  things  are  now 
all  cut  with  a  cutter.  It  afforded,  however, 
good  experience  in  the  use  of  files,  and  was 
most  useful  at  the  time. 

Another  important  part  will  be  to  get  out 
mortise-holes;  for  instance,  the  receptacle 


in  a  spindle  to  hold  vertical  cutters.  To  get 
such  a  hole  out  quite  square  on  the  fiat  and 
ends  is  no  easy  matter,  and  the  first  thing 
to  do  will  be  to  set  out  the  lines  to  the  size 
the  hole  is  required,  and  to  g^t  an  entrance 
for  a  file.  First,  then,  drill  a  series  of 
round  holes  as  closely  together  as  pos- 
sible, then  plug  each  one  up,  and  drill 
between  each  one  again,  and  when  the  plugs, 
or,  rather,  what  remains  of  them,  are  re- 
moved, a  small  pillar  file  will  enter  ;  if  there 
is  any  part  of  the  steel  left  between  the  holes 
that  will  impede  the  progress  of  the  file,  it 
can  be  removed  by  aid  of  a  small  round 
file ;  but  as  files  of  this  shape  and  sue  are 
delicate  and  likely  to  break,  great  care  must 
be  exercised.  As  soon  as  the  pillar  file  will 
pass  through  the  space,  the  hole  may  be 
roughed  iim)  shape  by  resting  the  round 
part  of  the  spindle  on  the  vice,  holding  ihe 
work  in  the  left  hand  and  using  the  file  with 
the  right;  the  vice  should  be  slightlv 
opened,  and  the  work  allowed  to  move  with 
the  action  of  the  file ;  this  is  an  assistance 
in  making  the  hole  quite  flat.  Another  very 
good  way  to  effect  tiie  same  purx>ose  is  to 
plaeethe  work  between  the  centres  of  a  lathe, 
in  which  case  both  hands  are  at  liberty  for 
the  flle.  In  getting  out  a  hole  or  mortise 
slot  of  this  character,  it  is  most  important, 
in  good  work,  tp  have  the  ends  flat  and 
square.  It  is  true,  if  not  absolutely  so,  it 
would  hold  the  cutter ;  but  that  is  not  the 
thma;  in  high-class  work. 

"We  now  are  advancing  to  a  very  great 
extent,  and  when  a  flat  surface,  a  square 
edge,  and  a  good  clean  hole  can  be  filed, 
the  workman  may  begin  to  think  he  is 
arriving  at  a  cert^ain  stage  of  perfection. 
In  filing  up,  say,  a  square  stem  for  an  eccen- 
tric cutting  frame,  or  any  similar  piece  of 
work,  before  finishing,  the  fiats  should  be 
made  smooth  by  what  is  termed  draw-filing, 
that  is,  the  file  placed  across  the  work,  and 
instead  of  shootmg  the  file  as  before  shown, 
it  must  be  drawn  up  and  down  the  work 
while  it  lies  on  it  at  a  right  angle.  Here 
care  and  practice  wiU  show  that  it  is  not 
an  easy  matter  to  keep  the  cut  of  the  file 
straight :  it  is,  however,  onl^  a  question  of 
holdme  it  in  the  proper  position,  which  will 
soon  show  itself,  and  the  result  will  be 
satisfactory. 

In  proceeding  with  work  of  various  kinds, 
a  woi^unan  is  almost  sure  to  require  a  square 
hole  for  some  purposes  or  another,  and  a 
few  hints  on  this  will  help.  Suppose,  then, 
such  is  needed,  whatever  size  the  hole  is 
across  the  fiats,  a  round  hole  should  be 
drilled  through  a  little  under  the  size  of 
hole;  then  open  out  the  comers  with  a 
square  file.  Now  to  get  out  a  square  hole 
is  a  troublesome  job ;  but  no  great  difficulty 
should  present  itself  to  an  experienced  fitter. 
But  as  there  is  a  means  of  assisting  in  the 
progress  of  it,  it  is  as  well  to  know  ail  about 
it ;  therefore,  I  should  advise  anybody  doing 
such  a  thinff  to  file  up  a  square  drift.  This 
mustbe  made  of  steel,  cut  across  atthe  bottom 
where  it  enters  the  hole,  and  then  hardened 
and  tempered.  In  making  a  hole  in  steel, 
the  drift  must  be  used  very  carefully,  and 
not  driven  down  with  much  force,  or  the 
steel  will  split  across  the  comers;  but  for 
brass  or  gun -metal,  after  the  comers  are 
cleared,  the  drift  may  be  driven  through, 
and  a  square  hole  fiat  and  sharp  will  be 
tLe  result ;  drifts  of  any  shape  may  be  made 
for  this  purpose,  such  as  hexagon,  octagon^ 
&c.,  and  to  get  out  a  clean  hole,  that  which 
is  drilled  fint  must,  of  course,  be  under 
the  size  of  the  fiats.  In  finishing  up  all  good 
work,  the  best  file  is  aLanoa^irc  superfine 
smooth  flle,  and  when  this  is  properly  applied 
having  on  it  a  little  oil,  very  little  emery- 

Eaper  will  be  required,  and  the  less  of  the 
itter  that  is  used  the  better ;  the  best  way 
of  applying  it  at  all  is  to  have,  in  the  first 
place,  the  highest  quality  paper  to  be  ob 
tained,  and  make  one  fold  ol  vIt^'qs^^^^^ 
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I  li:iro  ofCi-n  noticed  iu  different  factoiios 
tkc  mon  vrith  a  whole  shoc-t  of  ornery- cloth 
round  a  fiU*.  Thii,  it  will  be  seen,  must 
render  thi>  surface  anything  but  flat.  Cloth 
shou!d  l>d  avoided  in  all  cases,  and  in  my 
opinion  emery-cloth  is  only  fit  for  houseznaidLf 
to  polish  fouaers,  &c.  I  am  anxions  to  cz- 
plam  to  others  how  to  produce  equally  eood 
work,  a«  may  be  done  in  a  factory  where 
ttothing-  but  the  best  is  produced,  and  as  it 
is  only  by  using  the  sama  means  and  ways 
that  this  is  to  bo  done,  I  oheerfuUy  endea- 
Tour  to  tell  what  I  know,  in  the  hope  that  it 
may  help,  at  all  events,  tiie  tyro  in  the  art  of 
ming  the  file. 

Tnere  are  so  many  things  at  the  present 
time  done  by  machinery  that  it  is  a  difficult 
matter  to  name  any  single  article  that  would 
most  likely  require  to  be  filed ;  therefore  it  is 
BAcessary  to  be  able  to  do  any  and  orery- 
tiiing. 

A  few  words  as  to  the  use  of  what  aro 
termed  saw-files.  These  are  a  triangle  shape, 
and  cut  on  each  fiat,  the  edges  beiog  used 
for  setting  the  teeth  of  a  irame  or  bow  saw. 
As  there  are  various  kinds  of  blades  to  those 
aaws,  and  some  mudh  harder  than  others, 
great  care  must  bo  used  when  sharpening 
one  that  is  hard,  and  the  files  must  be  used 
slowly,  or  the  teeth  will  not  last  to  set  one 
blade ;  then^  are,  of  course,  many  other  pur- 
poses to  which  a  saw-file  may  be  devoted, 
and  they  should  never  be  discarded,  for  when 
absolutely  used  up  as  a  file«  thoy  make  the 
best  triangular  tools  for  taming  iron  and 
tieel. 

While  I  am  on  the  subject,  I  will  just  re- 
mark upon  the  best  kind  of  handle.  1  teow 
many  amateurs  who  have  tools  of  all  kinds 
fittcfd  with  hard  wood  handles.  Now,  this 
is  f;8sentially  bad,  as  they  never  hold  in ; 
•ad  when  uting  a  Tiin.  file,  should  it  come 
out  of  the  handle,  it  would  probably  do  a 
deal  of  damage.  I  have  seen  it  occur,  and 
the  ti^Dg  of  the  file  I  have,  in  one  instance, 
known  to  enter  the  foot  of  the  workman. 
The  lieHt  handles  are  those  of  soft  wood,  com- 
mon and  cheap,  to  be  had  at  all  tool -shops 
at  H  trifliDf^  cost.  I  merely  mention  these 
points,  us  it  may  help  anyone  who  may 
tltair*'.  to  V'come  an  efficient  viceman;  sjid  1 
Hboul'l  recfiUiifiend  those  who  desire  to  be- 
'.Offi*.  *^t}<A  workmen  in  genenil,  not  to  lose 
i  liiitrl'-  o[i]i'>rtiinity  of  loam  in  g  the  art  of 


filin;;;. 


BEVIEWS. 

y  / '  Fir^t  fio'./r  i.f  Knowhdff^..  By  Fbedxrick 
O  i;t  ; :  hi  y. ,  V. K.K.  London :  Marcus  Ward 
:ind  Co. 


HfSK'i^W  j*i  a  f.yij<:  of  uuseful series  thut 
nil*i\.^    fin')  4  plwj.'  in  our  schools  with 
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fj^n'it*.  »/fv;i/,t:i;f«:  to  the  pupils,  for  it  endeavours 

Uf  Jifip'''''-  '^  UutiwleAf^f}  of  common  things, 

itful  i,tfp.iiiii:t}t\y  in  iff  be  supplemented  oy 

oraJ   <.JK;i);in;itiorj   tittd  amplification  by  the 

U'ltf.U'r.     1*1  of.    Outhrie  wantH  **  boys  and 

tfirU,   »»i»'i    *»o,    Ijy-aiid-by,    everybody,   to 

Uii'iw 'fo/fi'iMiifif;  a'ry^/tit  sfufTH  and  things," 

%fiii  Miiir<J''/<:,  i'j  thinfifHthookof  knowhidgo 

\w  Unn  ^trivefi  to  nmUt-  r:l«rar  whatHtuffri  ure, 

liiiil  how  ih'iiip^'i  itr*:  ffia't'-  from  them.     The 

|(1i«a  li  af<  <^xM-l]<'fit.  one ;    but  tlie   way  in 

wtiinh  11  i<i   worked  out  \h  not  altogether 

MiiHfA4:(«''yi  for    Die  Nfaf/riuents  miulo  are 

mmiKtiiiinN  HO  '  oii'l<  o"^'!   tjjjtt  they  aro  liable 

til     nlvii     iM"f«ioii<     iiji/#ressionj>.       Prof. 

OuUirin  liil("*i    f'/r    *'«■   ^■tth'i  things  and 

Itttffii  unihI    f''i    liori^<;-)frijJf]in;<,  fuid  at  ilio 

iiwiwi  «"»iiiin<i""^=*   *''*'*'   '•'"''»   Jji**  first  sen- 

tottM  Whk  Mileulfti* 'J  *''  "•i'^1'  -i'l  the  pupil: 

*^**  Whi^i  WiMiil  "f    w'lS'ty  ifi;if.t^r  - -ftiioh  as 

».u-»U,Wk.  Ii'iiv'i,  "'"■•'«.  j»':ar,  ttii*l  flo  on— 

Um  VwHi'tl  III  M«»  '="*•*'    ^"''  »*  ^""'■y  ^f^"ff 

\\\\\\\\\  v^'lvWiiT''"  *"*"  '"*'•"     ^^"'  ^'''-^  *^'* 

KiitWl\  W **l  twvi'  t  riptions  of  Ui. j 

im\  \\\VNik\im.  m\  "*  the  aullior 

Mllftil«i\^Ml»  itat4;ment 
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removed  by  the  subsequent  statements.  If 
the  book  is  confined  to  the  teacher,  who, 
we  will  assume,  is  competent  to  enlarge 
upon  the  subjeot,  no  harm  wiU  be  done ;  but 
if  fewer  subjects  were  noticed  and  more 
ample  information  given,  the  work  would 
be  luore  useful.  As  it  is,  it  is  little  better 
than  a  puido  to  the  teacher.  The  field 
covered  includes  not  only  the  material  of 
the  house,  but  its  finishing  and  furnishing, 
methods  of  heating,  lighting,  and  cleaning, 
together  with  notes  on  the  substances  em- 
ployed, as  well  as  on  the  food  and  dothiuff 
of  the  inmates.  A  chapter  on  writing  and 
pinting  is  included,  but  it  occupies  only 
eight  pages.  The  heading  of  each  part  or 
chapter  gives  a  list  of  *'  thinffs  to  be  seen  *' — 
I.e.,  of  the  substances  and  articles  which 
the  teacher  is  to  have  at  hand  to  show  the 
pupils.  It  will  bo  understood,  then,  that 
the  "  Plrst  Book  of  Knowledge  "  oontams  a 
number  of  object-lessons,  having  for  tiieir 
subjects  *'  things  "  and  "  stufiis  '^whidi  can 
be  seen  in  an  ordinary  house. 

The  Revisers*    English,    By    G.   Wabhiko- 
Toir  MooK.    London :  Hatohards. 

As  its  name  almost  implies,  this  book  is  a 
criticism  of  the  Bevised  Version  of  the  Kow 
Testament,  from  the  grammarian's  point  of 
view.  It  takes  the  form  of  a  series  of  letters 
which  appeared  in  a  contemporary;  but  as 
the  replies  they  elicited  are  omitted,  the  work 
is  robbed  of  much  of  the  interest  whidi  it 
might  otherwise  have  had.  Nevertheless, 
no  student  of  the  English  language  can  read 
one  of  Mr.  Moon's  works  without  learning 
something  —  generally  something  that  he 
would  not  find  elsewhere.  Mr.  Moon's  list 
of  grammatical  errors  in  the  Bevised  Version 
is  certainly  a  long  one,  and  though  some  of 
his  corrections  may  savour  of  pedantry,  he  is 
invariably  accurate  in  his  remarks  as  to  the 
rules  of  grammar.  A  perusal  of  the  book 
will  generally  bring  up  the  old  question 
whether  lang^ge  exists  for  the  grammarians 
or  whether  grammar  is  only  a  ooUection  of 
rules  wluch  scholars  have  tacitly  agreed 
should  be  recognised  in  writing  and  S2>eak- 
ing  the  language  to  which  they  apply.  The 
frontispiece  to  the  book  is  a  plate  contain- 
ing the  photographic  portraits  of  the 
"revisers." 

Our  Factories,  Worksho}>Sy  and  W(nrehmi$eSy 
their  Sanitary  and  Fire-resisting  Arrange^ 
ments.  By  B.  H.  Thwaite,  O.E.  London : 
£.  and  F.  N.  Spon. 

The  author  of  this  work  thinks  that  if  wo  are 
to  compete  successfully  with  our  commercial 
rivals  we  must  carefully  preserve  the  vigour 
of  our  workpeople,  and  he  quotes  the  account 
of  a  visit  to  the  Lowell  (Mass.)  factories 
which  Charles  Dickens  made  some  years  ago, 
as  proof  that  the  Americans  take  many 
precautious  to  secure  healthy  condi- 
tions in  their  factories  and  workrooms. 
As  the  title  of  the  book  indicates, 
it  is  a  general  description  of  the  methods 
pursued  in  building,  draining,  warming, 
and  lighting  factories  and  workshops,  with 
illustrations  when  necessary  of  the  ap- 
pliances which  have  met  with  most  favour 
from  architects,  or  are  deserving  of  atten- 
tion from  their  special  merits.  The  pre- 
liminary chapters  are  occupied  with  intro- 
ductory matters,  showing  how  the  develop- 
m(!nt  of  English  manufacturing  industries 
afflicted  the  health  of  the  operatives,  and 
compelled  Ingislative  intorfei*ence.  The 
arrangenientH  permitted  nowadays  are  uii- 
satisfaetory,  to  say  the  least ;  but  they  are 
infinitely  bettor  than  they  would  be  if 
the  law  did  not  step  in  with  certain 
compulsory  regulations.  Occupations  which 
aij;  carritjd  on  in  rooms,  the  atmosphere 
t>f  which  is  loaded  with  metallic  or 
mineral  dust,  are  well  known  to  stand 
high  in  tlie  lists  of  disease,  the 
percentage  of  workers  suffeiing  from 
X>hthisis   being    62  for    filemakers,    40  for 


grinders,  80  for  flint-cutters,  and  40  for  grind- 
stone makers.  Brushmakera,  weavers  .worinrs 
in  glass,  and  others  suffsr  severely  from 
that  disease,  owing,  probably,  to  the  dusty 
nature  of  their  work,  though  it  is  a  singular 
fact  that  coalmincrs  aro  verv  low  on  the  list 
In  flax,  cotton,  and  woollen  niiils,  mme 
branches  aro  especially  deadly,  and  general 
unsanitary  conoitioiie,  apart  from  the  nxere 
atmosphere  of  the  workroom,  help  to 
inteni^  the  evil.  Mr.  Thwaite  has  col- 
lected a  largo  quantity  of  useful  informi- 
tion,  which  is  divided  under  tbree  head^- 
viz.,  FaciMy  and  workshop  sanitation; 
Arrangements  for  the  prevention  of 
accidents  ;  and  the  Origia  of  conflagra- 
tions and  their  previsntion.  In  then 
three  *' parts,"  he  gives  descdptiov, 
mostly  with  illnstrations,  of  tbe  variov 
appax»vod  applianoei  for  ventflation,  hesiiiig, 
draining,  and  lighting,  for  preventing  aas- 
dents  in  factories,  ana  for  rendering  hoild- 
ings  fireproof.  The  book  will  consewntly 
bo  useful  to  profeasioBal  men,  and  wul  ala> 
serve  as  a  guide  to  the  mairnf aoturer  and 
faotozy  owner,  showing  him  what  lis  en 
have,  and  what  he  ought  to  expect  tarn 
those  he  engages  to  erect  his  premises.  It 
would,  however,  bo  unwise  to  rely  altogeAer 
on  the  statements  contained  in  the  book,  or 
to  adopt  the  appliances  described  witbost 
expert  advice.  Some  statements  haTS  bea 
introduced  which  do  not  increase  the  ulae 
of  the  work,  and  there  are  many  ofihot 
which  are  at  least  open  to  diqpnte. 
For  instance,  in  the  chapter  on  boOer  ex- 
plosions, we  find  in  a  quotaticm,  "At  a 
moderately  high  temperature,  heat  deoom- 
poses  water,  and  may  impart  to  it  a  most 
destructive  explosive  power,  akin  in  iti 
nature  to  that  of  dynamite."  The  allosiQB 
to  dynamite  renders  this  statement  absud, 
while  there  is  no  proof  that  water  is  ever 
decomposed  in  a  steun-boiler.  Taken  as  a 
whole,  the  book  may  be  described  as  as 
epitome  of  the  best  treatment  in.  the  artssnd 
trades  which  it  describes,  and  will  ua^ nei- 
tionably  be  found  useful  by  the  profeasiooal 
man. 

We  have  also  raoeived  Model  Taehts  awi 
Boats,  by  J.  Dv  Y.  Gbobyshob  (L.  Upoott 
Gill),  a  book  that  just  meets  the  wants  of 
those  who  wish  to  boild  aad.  sail  anodd 
yachts.  The  instructions  are  full,  andthi 
diagrams  help  to  render  everythmg  olssr. 

Whitaker's  Almanack   for  1S82    is,  « 

usual,  fuU  of  information,  and,  with  fli 
supplement,  is  enlarged  by  aearly  fifif 
pages.  It  is  a  book  that  is  useful  to  evor- 
body,  and  to  many  is  indispeDaahle.  Tm 
astronomical  notes  and  nautical  tebles  arss 

very  useful  feature. Lessons  <m  Form,  h§ 

B.  P.  Wbight  (Longmans),  is  an  elementvf 
treatise  on  geometry  based  on  Pestalovf 
system.  The  book  is  well  adapted  for  wm 
in  elementary  schoofa,  and  in  eases  whoe 
the  time  during  which  the  pupil  can  attad 
is  limited.  It  is  mainly  intonded  for  fths 
use  of  teachers,  but  is  so  dearly  wrikta 
that  it  may  bo  recommended  to  those  who 
are  desirous  of  acquiring  some  knowledgi 
of  geomotry  and  have  not  leisure  to  attend 

classes. Fifty   Years  of  Scienoe^  by  Sir 

JoHK  LxTHfioOK,  Bart.  (MaomiUaa),  is  s 
large-type  edition  of  the  full  text  of  tiie 
address  of  the  president  of  the  British  Asso- 

oiatiou  at  the  York  meeting. A  Glimfir 

through  tfie  Corridors  of  Time,  by  Ptof .  B.  8. 
Ball,  F.B.S.  (Macmillan),  is  the  full  tei;t 
of  the  lecture  delivered  by  the  Aslzonomsr 
Boyal  for  Ireland,  at  the  Midland  Instifevl^ 
in  October  last.  Wo  mentioned  this  Isdai* 
on  p.  204,  ante. 

We  have  also  to  acknowledge  the  receipt 
of  Ekmentary  Lessona  in  hiectricity  aud 
Magnttieniy  by  SiLVANUS  P.  TaoMPSQir,  DJBc 
(Macmillau)«  aud  Physics  of  Hie  EaMi 
Crust,  by  Bcv.  Osmoxd  Fiaass,  M^ 
(Mi^cmillan),  two  works  which  deserve  s 
lengthier  notice  than  we  can  gii«  hen. 
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Id  a  Slornin?  Star,  in  so  tar  as  hia  meridian 
MMage  ie  oon<wriie<l,  during  the  gnateT  part  of 
Vebniaiy  ;  but  he  Tises  between  B  and  9  p.m.  at 
the  begiiining  of  the  month,  and  at  about  n 
qoarter  past  6  at  the  end  of  it.  Hencs  be  is  very 
veil  placed  for  the  obsen-er  bofore  nudoight. 
Hit  aupilar  diameter  (-1")  Mtaaicg  senaiblj  con- 


PRACTICAL  NOTES  OM PLTTMBING- 

By  p.  J.  DiTres,  H.M.A.S.P.,  io. 

Cloast  Safe  Trapa  and  FIuahlnK  them  with 

We  eplnff -Pipes. 

T  not  unoommonly  oocnrs  that  gIoboI.i  have  lo 
be  fixed  in  the  ceatrs  of  a  Unre  boildiDtr.  on 
fctaircBite,  or  in  some   out-ef- the- tray  {jice, 
and  generally  where  it  in  a] moit  impossible  to 
take  an  ovor^ow-pipe  fnim  the  closet  safe,  and 
it  would  be  a.  gioe.t  deal  too  expenaiTB  to  run 
IB  down  by  tbe  side  of  the  eoiUpipe, — in  fact, 
would  be  picking  the  proprietors  pocket- 
Under  such  cimomBt^oag,  the  difficulty;  may 
I  ovcicame  in  the  tnllowing  manner : — Fix  an 
additional  unnU  Sin.  O-trap,  as  at  E,  Fig.  n't. 
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.S™ 

Declination 
North. 

Souths. 

h 

m 

^ 

h.    m. 

1 

5    32-0 

2  30-0  a.ni. 

5     30-1 

■11 

1S4 

5     40'S 

1  61-3    „ 

Ifi 

1*7 

6    46-1 

1  31-0     „ 

a    bO-O 

1  10-5    „ 

86 

13-0 

5    oS-O 

IS  41) -0  p.in. 

The  vi!ry  iihortaro  indiuutud  above  is  dcEcribed 
wholly  in  Leo. 

Neptune 

Is  anE.-i-iiiog  3iar,  and  may  be  fairly  well 
seen  duriiii^  iha  working  hiura  of  the  nlzht. 
Liko  Jupiter  atid  Saturn,  though,  he  ahonld  be 
looked  (or  aa  sood  after  aoaaet  aapracticBblc  to 
be  most  advantageou'ily  seen.  He  will  bo  in 
quadrature  with  the  Sun  at  6  p.m.  on  tbe  2nd. 


s-l 

Right 

Souths. 

h.    m. 

h.   m. 

1 

2    47'5 

a    47-7 

H     18G 

5    40'7    „ 

n 

2    47-8 

11    19-7 

5    2M     ,, 

lb 

2    48'1 

H      21-1 

5      l-T    „ 

ai 

2     48'4 

14     22-T 

4    42*     „ 

2G 

2     48-7 

*  as-i   „ 

Shootlac  Btar* 

Are  somewhat  infrequent    iu  February,  but 
tosiy  be  looked  for  between   the   10th  and  19th 

■Jlreenwioh     Uean    Time    of     Sonttalns:  of 
Foartaeo  of  the  Prtnotpal  Flx«d  Stara  on 
the  Night  of  FebruoTT  lit,  1882. 
Star  Souths, 

h.  m.      B. 

nCeti G    8  46-57  p.m. 

«rer«oi  0  28  30-ai     ,, 

yi  Eridaui  ..7     5     1-37    ,, 

Udobaran        7  41  33-55    ,, 

CawUi  8  20  17'6I     „ 

Bliwl  8  21     9-93    „ 

J  Un-"!.--  S  42  28'09     „ 

lOtwnio  0    0  3S-74     „ 

4uiu 0  52     021     ,, 

CafcT 10  39    0.^7     „ 

tiMrTOB  10  45    2'4l     ,, 

'  -.^Kti  11   21  65-83     „ 

'-iMMajiiria  ..12    2  50-48    ,, 

,'3jirr         '2  33  24-35    ,. 

^tlbttuxl   uf  a'tciTtaiaiiig   the  Grecowiuh 
'^^'n^*of  !9i'i"><^Tiai  of  either  of  the  Stara  in 
-"  night  in  February, 
T  the  inataat  of  it^ 
Station,  will  he 


whlcl),  of  coarse,  is  for  taking  away  any  over- 
w  tbat  might  take  place  ovlng  to  the  closet 
pipe  beiug  out  of  order.    For  a  plan  of  such 
trapa  refer  to  E,  Fig.  12G. 

when  theeo  tma.il  trape  are  fixed,  whether 
O,  (/},  or  -p,  it  ii  imperiitive  that  thoy  should 
be  properly  eupplied  with  water  every  time  the 
closet  is  UEfd,  and  that  thpyaie  lecurely  pnj- 
Uctod  ngainHt  BiphonHge. 

It  Tery  tr*qneiitly  bappeOB  (hat  when  closets 
3  fixed  in  Buch  L^lated  ponitioii.t  aa  those  just 
Mitioned,  110  pi'Biiiian  i*  tnmli  fi,r  rriirilatioH, 
Where  this  is  the  case  great  care  must  be  takcu 
that  a  good  Q-trap  is  lixed  and  made  iu  nich  a 
manner,  that  it  is  lioposgible  to  siphon  it  onL 
In  all  such  ca«ea  the  trap  must  be  made  accord- 
ing to  my  UnA  method  of  making  Q-Uap«,  i.«., 
■tnke  the  ohoek  out  as  shown,  Inil  mate  ihe  band 
Kt  Itcul  half  a'  iiiile  iffaiii  m  ths  dip  :  thus,  sup- 
pove  the  dip  to  be  4in.,  you  must  make  the  band 
Sin.,  as  the  reason  why  O  and  other  traps 
siphon  out  is  becaiiso  the  body  ii  too  narrow — 
that  is,  where  the  band  ii  only  the  width  of  tho 
dip.  The  conreiiucnce  ix,  that  all  the  water  is 
driven  out  of  the  trap  to  allow  the  air  to  pass, 
and  then  this  water  is  urged  onward  from  the 
dip  towards  the  oot-go.  N.B. — It  is  very 
seldnm  that  any  more  water  can  be  siphoned  out 
of  a  Q-trsp  than  is  contained  within  the  dip 
itaelf :  therefore,  wlien  the  trap  is  wider  than 
the  dip,  it  19  pioportionalely  more  difiioult  ' 
lower  the  water  below  iho  d'p;  an!  if,  on  t 
other  hand,  the  trap  is  made  proportionately 
longer,  the  boUod  will  bo  prctly  much  the  same, 
and  it  may  be  uon»'idered  almoatan  impossibility 
to  siphon  it  out.  But  while,  by  this  Ryttem  of 
making  the  Q-trap,  you,  to  a  great  ex'  ' 
overcome  the  evil  of  non- ventilation,  you 
with  another  serious  difficulty— usmely,  that 
traps  so  made  are  nut  aelf-oleanaing  ■  "'  '  ' 
they  ithould  be ;  but,  neverthclets,  : 
method  to  adopt  under  fho  cironmb 
only  other  thing  to  be  done  is  to  cleanse  them 
thoroughly  every  time  there  is  oconsion  to  tak 
them  up,  and,  indeed,  it  would  be  advisable  !i 
plambert  to  make  this  a  standing  rule— never  1 
reRi  them  withont  cleauHluK. 

Dut  to  pruceed  with  tho  llushiiig'  of  the  amaU 
safe  trap,  we  must  aj-'ain  examine  Fig.  1 "  " 
is  B  piece  of  }in.  lead  pipe,  the  joint,  J. 
worked  to  a  luperpuiot,  having  afuUiin.hole 
bored  iut«  the  point,  as  shown.  Let  this  hole 
be  the  largest  at  the  outntiio  edge,  and  branched 
into  the  tin.  or  11  in.  closet  supply-pipe,  asehown 
(this  may  come  off  regulator  or  other  fupply- 
'mI.  Ciroshouldbc  tnkcntolet  the  end  of  thii 


pipe;.  I 


Cixoshouldbc  tnkon 
*  Fitnn  ths  Building  . 


.    All  riehti  R' 


pipe  stand  up  inside  the  larger  one  about  lin.  or 
Jin. ;  thus,  the  water  tborougbly  iconn  tbe  aid 
of  this  pipe,  which,  together  with  the  hole  being 
ed  f  rem  the  oatidde,  prevent*  any  foniga 
auce  getting  or  lod^ng  in  this  small  bi^ 
of  the  weeping-pipe.  UHF  is  on  enlarged 
view  nf  this  pipe.  I,  Fig.  144,  illustrate*  (ka 
end  of  a  weening-pipe  having  the  outer  oA 
closed,  exoepting  the  bradawl  hole  atE.  Sieli 
'.hod  is  czoeedingly  dangorona,  aa  the  Uail 


bit  of  dirt,  &c.,  is  Ukoly  to  block  or  -wedg*  4 
the  hole,  and  sD  prevent  the  p&aaage  oftti 
ipply  tbe  trap.     N  illustrates  ths  m' 


the  weeping- pipe  si 
.    skilled  plnmMr, 
than  that  shown  at 


t  ia  generally  l«ft  I7  n 


Plumbers  Dan  net  give  too  much  attsntiwl^ 
the  thorough  flutbing  of  olosets,  for  upon  tUl 
point,  to  a  very  greic  extent,  depends  the  bcalA 
of  the  poarer-class  homes.  It  so  happanB,iB«* 
by  Providence  than  aiiythinir  el^o,  that  thcM 
homes  are  not  pested  with  the  too-oompHcairf 
apparatus  in  the  water-closet ;  hot,  on  ttl 
ooutrary,  are  of  the  very  simplest  kisA 
for  the  Tcasun  that  thoy  are  tbe  ch«v(il 
that  con  be  ohtaiaed,  and  good  rough  oMi 
work  much  the  beet :  but  even  theaa  doatf 
requiru,  and  mutt  have,  tho  proper  fliubfogi 
more  no  than  a  vllro  closet,  bManse  the  lltM 
may  have  only  a  dribble  into  the  luin,  uA 
then  it  win  work )  but  not  so  with  the  oott^t 
oloiet,  which  tniut  be  complete  in  all  pcinl^' 
viz.,  a  thorongb  supply  ana  proper  atifd  ^fi4 
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taItb,  &o.,  whes  all  will  go  well  without  atten- 
tion for  jearu  excepting  proper  tieatmeat,  no 
nuittei  to  wlmC  extuiit  it  may  be  oiiod, 

Fig.  Its  illiutia'.ca  ona  of  thammpla  oIobsIb, 
witliiry  improved  flodbing  wute-prevunUiaiul 
dphon  arrangemeat ;  89  ia  the  baain,  wbioh  may 
ba  of  any  pattern,  thongh  I  prefer  "Bharp'& 
Fla9hTim,"a9ehowuatFig.  143;  but  89,  ifj;. 
145,  is  an  excellent  baain  fjraome  work;  87  i& 
an  ordinary  cn-trap,  and  an  examination  at  88 
will  show  a  pipe,  90,  branched  into  the  heel  ol 
the  trftp.  This  has  a  wonderful  eflnot  in 
oleatuing  the  trap,  espcdallT  in  werkmen'e 
dowti ;  between  90  and  Bl  id  the  mpply  to  tbe 
arm  of  the  baain,  wbloh  ii  oontiaued  up  to  tbe 
Tklre  72,  filed  in  the  lead  ciatein;  the  water- 
waj,  76,  laadit  direct  into  the  down  pipe,  andso 
fax  acta  as  an  air-pipe  ;  but  trace  it  farther  to 
70,  77,  73,  79,  80— here  it  is  oonrerted  into  a 
•iphon ;  tbe  opoa  end  dips  into  a  lerTioa-box,  an 
■hownatBO;  SI  ii  a  imall  inlet  hole,  aaj  a 
quarter  the  size  of  tbo  pipe,  and  82  A,  tiic  air- 
nlpe ;  73,  tbe  ball-lerer,  73  A  the  wire  from  the 
bkU-lsTarto  theralTeTi;  S3  U  the  pull;  84,  ' 
8S,  S6,  ia  the  plan  of  the  valTB-neating,  nhoniag 
tlu  bridge  and  aiphon  apertnre,  SS.  The  eSeoi 
of  thia  simple  arrangement  is  that  tlie  box  83 
being  aubmerged,  soom  filli  with  water  throogh 
the  amalt  hole  81 ;  the  full-died  valve,  72,  also 
being  Bobmerged,  on  being  lilted  allows  the 
water  to  rnsli  full  boru  down  thg  pipe  44.  Now 
■but  tUsTslve,  aul  lur  want  of  air  the  water 
roablag  down  the  pipe  44,  so  to  speak,  drags 
the  wat«r  out  of  tbe  box  82  ;  bj  reason  of  the 
alr-^pe  B2  A,  tbe  b.x  beoomea  empty,  and  of 
oonrae  the  siphon  ceases  to  ran,  bat  it  soon  fills 
tLDBsaln,  and  is  ready  for  anowr  supply.  Care 
■bould  ba  taken  not  to,  in  the  least  degree,  trap 
the  pipe  14. 

{To  be  natlautd.) 


has  to  he  dene  :  but  that  i»  nat  the  case  v 
cast  iron  and  iteel,  which,  however,  may  w 
advantage  have  a  cooti»g  of ""■ 


tage  have  a  cooti»g  of  oopper  oreviona  to  .  *;"  "'  '•J '™  P»rt  that  u 
sion  in  the  nickel  tank.  Adequate  battery  |  ^  ^^*t^^°'^  ^. 
ie  neoruary  to  good  work,  two  double-  |  f<  "d  the  turned  part  w. 


NICKEL  PLATING. 


The    Elmore  dyniuno    electrio-maoldne  ia  well 

known  io  all  inzgc  electao-plating  establish- 
nenta  for  the  facility  with  which  it  lends  itself 
In  ooubination  witli  the  Teaiatanca-switcb,  to 
either  large  or  umall  work,  and  ta  tbe  deposition 
of  vaiious  kinds  of  metal  at  the  same  time.  For 
niokel -plating  especially,  a  dynamo -machine  is 
■InKMt  a  neoeosity  if  tlrst-daw  work  is  to  be 
produaed  with  eoonomy,  and  a  battery  is  t)at  of 
the  question  from  a  commerolal  point  of  view. 
Where,  faowever,  it  ia  reqnlred  to  plate  small 
articleB  oooaaionally,  Mr.  Jllmorehasmtroduced 
the  donble-oaibon  battery,  which  answers  tbe 
purpose  in  a  satisfactory  manner.  Nickel  eolu- 
doks  best  adapted  for  the  work  do  not  readily 
disaolve  the  anodes,  and  it  ia  neceiuary,  eepeci- 
aiSy  when  cast  iron  hm  to  bo  oorered,  to  use 
nnodw  with  a  snrface  far  exceeding  that  of  the 
•rtiole  to  b*  plated,  or  the  deposit  will  be  not 
only  irregular  but  of  an  indifferent  oolour. 
^10  double  sulphate  of  nickel  and  anunonia  is  the 
■alt  most  generally  used,  and  itis  highly  impor- 
tant that  It  should  be  pure.  The  tank  should 
holdatlsast  lOperoent. more  solution  than  will 
be  needed,  and  the  anodes  should  be  preferably 
pUoed  all  round  the  artiole  to  be  ooMed.  It  ia, 
we  lean  from  Mr.  Khnore's  pamphlet,  very 
fanportant  that  the  work  ibould  laoein  a  sUgU 
fllm  luoMdiaeely  after  inuaeraoa,  while  it  is  of 
equal  importanoe  that  the  depoili  ahtaild  go  on 
■lowly  uter wards.  Heuoe  the  battery  oalls 
mnat  be  aovoecCed  for  intensity  while  the  bath 
ia  being  euppliod  with  the  work,  and  sabte- 
qoently  for  quantity.  Articles  of  diflerant 
'"Isreqoire   special  treatment,  bat    " 


Dipping  In  Uie  cyanide  bath  for  brats  and 
oopper,  and  In  the  hydrochlorio  add  tink  for 
Iron  and  steel  are  operatiem  euential  to  (uooeu. 
Oiatlioniamade  to  take  a  fine  smfaoeof  niokel 
irith  oomparatiTe  ease  when  it  ia  properly  pre- 
pared. It  Is  first  immersed  in  the  potashbath  ; 
then  in  the  sulphnria  acid  pickle,  which  loosens 
the  scale.  It  U  then  thoroughly  rinsed,  and 
■ooniBd  with  sand  and  hard  bnuhes.  After  ex- 
amining it  for  sand  holea,  the  cast  iron  has  a 
final  brash,  j  net  a  dip  into  tbe  hydrochloric  acid 
tank,  a  ilaee,  and  it  u  ready  for  the  niokel  bath. 
With  other  metals,  nob  as  brass  and  oopper,  a 
p«atde«lof  hard  polishing  with  boSs  and  lime 


power  ie  neoruaiy  to  good 
carboii  cells  being  adviiiabte  for  even  theamallest 
article*.  Polished  niokel  is  not  affected  by  tbe 
oiygenof  tkeatmospbore  or  by  those  ratpfanroos 
fumei  which  tarnish  silter;  bnt,  as  many 
Ueyelo  ridoTs  have  diBCovsrvd,  it  in  rendered  dnll 
by  eipaanra  to  damp.  That,  howerer.  may 
easily  be  remedied  by  a  daily  wipe,  eraecially  if 
made  with  a  piece  of  leather  and  a  little  washed 
eroous.  It  wet  ia  allowed  to  remain  on  niekd- 
plated  good' they  ate  Bare  to  become  spotted, 
no  matter  how  well  plated  they  may  be.  The 
applianoei  used  tor  polishing  are  buffs  made  of 
w^rus  skin,  bull-ne<&  leather,  &o.,  and  boba— 
discs  of  wood  with  strips  of  leather  glned  upon 
them.  Tbe  bufis  are  used  with  a  apaoial  lime 
for  polishing,  and  the  bobs  are  diwaea  with  ksnd 
for  removing  file-marks,  fto.,  ai^d  rednoiiig  tbe 
surface  to  a  Mate  fit  for  the  pcdi^iing  bafl.  The 
preparation  ot  thi  work  for  the  plating  bath 
varies,  however,  with  tbe  metal,  but  fullpaiti- 
culars  are  given  in  Mr.  Elmore's  pamphlat,  to 
which  wa  may  refer  anyof  our  readers  interested 
in  nickel-plating. 


KECHAIICAL  DUAWIHO.-IX. 

B;  FsOT.  Jobs  B.  Swkkt. 

(CmtiHutd  fnm  ptgt  181.) 

Whole    asd    Split    PoUera— Sraoketa    A>r 

Tnmlnr  PnUaya— Old  and  Mew  Xetbods 

of  Oonitraotlnc  PnlleTi,  Xocentrto  Straps, 

fto.— Szamplee  of  Journal  Boxea. 


or  maenlioe  to  a^Miimant  with ;  and  it  mu  be 
fomi^  like  many  others,  to  now  weodetfollj  as 
the  inTwU^tton  progresass.  If  one  begin*  to  stady 
the  tubjeot  fiom  obserration,  he  wilt  ftad  an  end- 
lis*  variety  and  many  curions  eiam^BS,  with  as 
many  sidimtiflii  inesnm  (mm  the  dedgnan,  pattern 
makers,  and  moolder*  why  each  is  oorreot,  ss  be 
will  find  kind*  o(  pnlleys. 

The  foieotiflaally  correct  he  will  find  with  broken 
arms  j  the  practiwly  correct  with  broken  anus, 
and  those  that  are  all  wrong  in  proportion  he  may 
find  as  sound  as  could  be  desired. 


would  bs  too  heavy.  Hike  the  drawmg  to  meet 
the  requirements,  and  the  foondrymen  will  find  a 
wsy  to  maka  the  pulley.  If  yon  hate  the  good 
forione  to  find  a  Seller*'  puUsy  for  a  mmple,  try 
and  itudy  out  what  there  la  about  it  that  so  manj 
who  have  endeavonred  to  counterfeit  it  have  never 
found  ont— that  is,  find  out  what  CDnititates  the 
difference  between  the  original  and  the  eonnter- 
fcdt. 

The  fewer  arms  there  are  in  a  pulley  the  Isa 
likaly  it  is  to  crack  in  easting ;  bnt  )ix  anna  fee 
pnlleysot  all  omimaasiMaisa  batter  number  than 
any  other,  foe  then  the  pnlln  can  be  held  for  bor- 
ing and  turning  by  each  uternate  arm  without 
pmtinB  any  itrain  upon  it. 

By  far  the  best  method  ot  holding  pnllan  for 
bonng  and  turning  is  the  one  devised  by  W.  H. 
Ciai^  In  which  are  need  three  very  strMig  oast- 
iion  brackets  shown  In  Rgt.  2S  and  S9.    Theee 


tiirongb  Uie  Slots  oi  tae  laoe-piaia  ana  u 
■oiewi  in  fmnt,  grasping  the  arois,  admit  c 
juiting  ths  pulley  true  ^dewise,  while  the 
radial  lOrewB  coming  against  the  innde  of  the  i 


admit  of  ad- 

.     rpuU^ 
it  true  and  holding  it 


All  palleya,  hand-whsals,  and  the  like,  that  are 
ba  turned  in  part,  and  left  partly  aa  cast,  should 
"*'  by  the  part  that  ii  not  to  ba  turned.    Thus 

'ill  be  made  bme  by  turn- 
In  making  the  drawings  ot  a  pulley,  some  tima 
may  be  saved  by  drawing  centra  linet  through  the 
six  arms,  as  shown  by  the  dotted  lines  in  Elg.  30. 


Next,  complete  the  drawing  of  one  arm,  aa 
strike  two  eirelaa,  b  and  e^  through  tbe  coi 
centres,  and  upon  these  eirdas  set  off  frot 
centre  lines  the  compaHoantrM  d,  <,/,«,  and  e, 
wbioh  the  eirde*  at  the  ends  ot  each  aim  oi 
■truck,  aad  from  theee  the  straight  sides  o 


r/c  31 


can  be  drawn,  without  making  an; 
measuremeiils. 

Tha  itudy  of  the  snbjsct  of  pulleys  mar  en 
that  of  saooonal  or  split  puheys^  and  fi  no 
lesson  is  learned,  tbi*  may  ba — 1^a-.^^:IA  t^Ki 
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■    ■■ ;  -;-i'"j.nl  i>[  minor  ilotiutB,  bhiI  tho  practice 

^'■.I  ■'  i'tt^  nn  ■'.ininple  nt  iplit  pa!Iey«  that 
■"■.■.•-rf.-  'V.»i'btrulpri*licili[IcrrnPB,  when  eoni- 
■-1-r.i  ^::\  \\',  3J.  Tho  holti  ukJ  in  tha  former 
■'m^'.  1'  rfanip  tho  two  hnlT»!i  of  tho  ton  to- 
ff  "  "-,  V,' .*  VJIT™! '^  S°  '•'"'[,'"  ""ryTrell 

;'.,.  t.i„..li . 

T\ '  l.i'.T  i-iitho.!  ot  joiniD-;  tha  enils  of  the  rim 
I. ;.«  HtiMchilr  thnn  Ihu  old  way ;  and  by  rf  mavins 
.»«i#  .'(  IHp  pini  tin  t«<i  halTm  of  th«  pnUirniaTbe 
.•^'*Il'^l  liki-  II  ilDor  binso,  and  placet!  on  (he  ehaft 
niii'h  mi'Ti*  rnnTraientlj  than  if  completely  aepn- 

m*  l-.li;nj!  of  two  p«cts  tojtfthpr  arounJ  a 
Ki«ft.  ft  muiul  piGcn,  la  an  important  datail  in 
n^i-'MiW-Wi^rk,  uiil  in  employed  in  putling  to- 
$vtlln  a  Urtia  pem>ntn|^  at  tho  jnaruil  boxes  in 
nw,  to  ni'nrly  kU  eccentric-iod  etm^a,  in  lame 
'.■i>iiiiwt1nS-T''d  ondi,  and  in  many  other  placee. 

TiiT.  St  •h'lW*  a  ionmni  bni  for  !«tho  Eipindle  by 
Ssltni;  Fijr.  ai  «oraetMnB  for  tha  mime  pnrpoM 
Ny  Pmtt  nnd  WLitn^y ;  Pig.  3.^  one  of  tho  common 


Chan  20^  Fiihr.     liatwaen  thu  teethit  breaks  into 

Eiece*  without  mollifying,  and  iihen  applied  in  a 
ydiated  itata  in  connection  with  otiier  subatancea 
prodacca  an  eicalleut  dunthlo  luatra  and  protsoti 
againat  Iha  penttialicn  ol  humidity.  The  poliehing 
material  is  prapued  in  tha  fallowing  manner  : — 
DiuolTQ  1  part  of  a&ap  in  30  port*  of  bdiling  water, 
to  Uiiaadd  an  eqnal  iioantity  of  cunaaba  wax  and 
boil  the  whole  until  Uia  wax  ia  diiaolrtd,  and  looki 
■■■  Q  white  milt.  Tbeo  pour  in  a  qaantilyof  caustic, 
monia  until  Iho  millcy  acluiion  of  wax  haa 
nma  clearer ;  let  it  cool.  According  to  what  the 
,  isbing  matter  ia  intended  for,  precipitate  thia 
eolation  of  wax  with  a  solution  of  alum,  aulphate 
of  magneai^  iron,  ot  linc,  io.,  thug  obtaining  pre- 
dpitatea  of  combinations  of  sebacics  and  camauba 
wax  acids  with  the  baaes  of  the  aboTe  mentioned 
■alts.  Attar  washing  out  theie  precipitates,  mix 
the  compounds  thus  i>btB,incd  with  a  Bm«ll  quantity 
of  caustic  ammonia  and  the  preoipttatee  of  the 
desired  dolour.  To  get,  for  iastajice,  a  block  colonc. 
use  a  deeootion  ot  campeocby  wood  and  acid  ehio- 
mate  of  potanh.    It  is  to  be  undentood  that  the 

Ciliahing  matten  differ  from  thow  ^erally  nisd 
r  their  not  beine  oompoteil  of  a  nuitiue  of  beas- 
wax  and  eoap  oolutiini,  soluble  in  water  like  the 
latter,  but  ot  chemical  combinations  of  sebaoic,  and 
especially  camanba  wax  acid  with  the  oxides  of  the 
above  mentioned  salts  and  colouriog  matters. 


COUNTS :  THEIB  COUPOSIIIOB.  PUB- 
POSE,  ASL  EFFECT  UPOS  THE 
EAKTE- 

Dy  Professor  LoFis  Boss,  nirector  ot  Dudley 
Observatory,  N.Y. 

THOUGH  modem  science  has  taofiht  us  i 
concerning  the  physical  Dalnre  ^  comet  . 
~  as  yet  bien  able  to  Ciinstnct  a  theory  which 
..    _   her  complrte  ot  free  from  objeciiou.     With 
these  facts  in  view,  and  lo  far  as  pouible  within 


C". 


nv  h  lu'-ri  D••f^MI•l•:^^\,  whaluTor  that 
1  VAt%  m'fle,  b-lt  Ihi  n^ult  ia  fnr  iti'.n. 
y.  u.d  Is  th  ■  >v.rr<:^t  tl.lnii  Ui  follow.  If 
I  ■.  flifht  ■'lit,  uid  liBitn  thi  wr'inK  uni- 1" 


>  thn  »iTiiin'ili  nthtli'jrl  nf  liinint: 
,.   .(..,.,  >i.<l  l-t|(.»7>hrtt<T(.ii<i,  torn 

.  ..It ,  ir^ii.,1  linp'Milblii,  b>  Inrt .f  lh<> 

,  o'l'iM  Imir  i^ironiar,  and  thi'n  wit  it  in 
„„..  [I  SHIP  inw.    Ill"  llKlil"ntii«  '.t  tlx! 

1,1    I'M,  Will  F|Ultl|[">"<''''"l''"'In'''™'<''' 


oanDot   be   doe   to    incandeecenaa   pioduoad  tf 
ordinary  beat. 

Becent  obsettationa  with  the  ipeetmaaop*  Mn 
to  prore  that  a  part  ot  the  lift^it  from  oamalaii 
really  reflected  aunlight,  since  it  faintly  eihilsti  i 
apectium  like  that  of  othar  bodies,  which  shine  I7 

"     ted  light  alone. 

0  polsiiacope  (instmniant  for  datediDK  n- 
Qected  ught}  also  gi*ea  eTidence  which  leads  to  tba 
aamfl  ranclntion.  Tha  use  of  thia  Initroratot  ia 
ezaminint^  taint  Bonnea  of  light  ia  attended  vili 
great  dilScultiei ;  and  in  Qie  preaent  oonsMtiatj 


Beooid  of  tbo  Teleaoope. 

3.  Comets  are  seen  in  their  aimpleat  foiB  M 
taiut  patches  of  nebulous  light.  Xhej  ore  nsssb 
circular  or  oval  in  outline,  witljont  nmadaW 
difference  ot  brightness  from  csntra  to  cfiandk' 
ence.  At  a  later  etase  ot  derek>|inuiiit  the  Mall 
shows  a  diffused  bnBhtness  in  iti  o«aktnI  pnlli 
known  as  central  condensatioD. 

When  a  large  oomet  apprtmohea     th«  am,  ftt 
■truatnre  beec^ie*  fu  mora  oom^x.    Tha  oaab* 
condensation  galhm  intmaity.     Fiaally, 
disc  of  tight  appears  near  its  oentre,  wh.. 
with  a  light  approximating  tixmX  ot   Um 
Thia  ia  called  tho  nucleus. 


.t  thai 


language,  we  will  endeavour 

more  important  results  of  obaarration  and  r 
tion  upon  this  subject.  We  shall  be  obliged 
w  froely  from  tha  results  elaborotad  daring  tL_ 
'id  years  by  Bessel,  Wirn.cke,  Bond.  :Seiitou, 
/litlner,  Brcdiehin,  and  many  otheia,  withoat  rs- 
Dnca  tn  individual  authorities,  or  digiMeious 
3u  rival  theories  and  claims. 

Heteora — Ottapxiag  ot  Oomsta. 

.  About  twenty  yean  ago  it  was  proviid  that 

taiu  annually  recurring  diaplays  o(  mstflors  ore 

>  to  swsrma  of  aniaJl  Indiea,  which  revolvv  about 

I  sun  in  elliptical  paths,  so  situatci" 

._  incoanti^r  the  lurth  at  nearly  tbe 

each  succeeding  year.     These  paths  or  orbits  were 

tn  be  identical  in  aiime  caice  with  thnee  of 

weU- known  comets.   The  ccuclusiou  seemed 

irresistible  and    is    now  accepb^,   that  shooting 

ors,  or  meteoroids,  are  simply  the  offspring  ot  dis- 

Most   likely,   siirolitos    (large   meteors)   which 

sometimes  reach  the  surfaca  ol  the  earth,  ore  ot  tbe 

irigiu.      These   bodies   usually  enter   our 

lirre  with  velocities  (rulalire  Co  the  eatib) 

raujiiug  from  tneiity  to  forty-five  miles  per  second. 

c<iiire<]uence  of  the  incoucrivable  heat  which 

lid  t>e  generated  by  such   c-ontuet— manifested 

by  the  liury  train  tbvy  leave  bebinJ — the  smaller 

iteois,  however  dense,  woulil  be  at  once  converted 

:o   impulp'ible  vapour.      Only   the  larger  ones 

ODuld  survive  Iha  tmmendous  aucoanter,  sjid  leaoh 

•Still  others,  cum  posed  of  mon  fusible 

though  very  lai^e,  may  be  unable  ailbei 

le  the  mechanical  reiistonoe  ot  the  air,  01 

wudout  boat   produced.     Foitbermore, 

that  111  ry  iinlral  must  strip  ai-roUtoi  of  all  volatile 
iiiMLtac  and  Jfs  vu  ooly  refritctory  aubatanoes  b 
IIuucs.  luialysia  ot  meteoric  atones  might  givi 
iilus  ot  Ihu  real  com poni tion  nf  comets  which 
Imtiitally  iiiial.adiiig;  jant  ai  the  ruins  of  a 
ilestriiyiil  ry  liia.  wnuUlbeuoinilvxnt  thechrniical 
ciiinp^isitidu  I  (  all  the  matuiial  it  coutaiued  befc 
Ihu  liisaatur. 

ToatlnuniT  of  tho  Bjiectroacopa  and 

Polariaoopa. 

'•.  -Ihu  Spnrtniscopa  (liuht  nnah-iier]  rather  r 

itiitiy  ]i>'!iln  HDiiiu  lestiuuiny  as'io  thoiiheniii 


d  [ihy,i. 


u  of  r 


It  » 


incnndesrei 


1  Hi'Miivi'iiii'i'Airt  ASH  I'liMmnKt 
iiiianiiiHii 

't      j         ',    ,„.    |..t  ihiihltiiliass-raul 

'      ',     '!..'\L/\'.'"I.,!.'l'i|'ilMl"'r'«»'<«'t"«<i»^ 

I  l|i    ,„.  I    ill.  I    ■■•M'«  ••"'  ''•■'•»t^ 

.',1     ,       I     ■    |>l|r„.l|,^<l"l|l*    |>"M*l'll<ll*'*<**W<l^ 


lilt  the  m,lt^'r  surrouiiiliug  th 
H  h]  droson  and  ewbnn  in  one  of 
t  G»m|H<ui.da.  Tb.i  llime  of  tl 
.  whi'h  routniiiB  una  of  (he  con 
,  fpactrmn  (1i;;ht  an^ilysii)  which 
I  n'<t  iili-ut>c:ii  with.  (h»t  olianrvi 


tho  tails  ot  cornels  at  consiJerabla  distances  tma 


feasa 


Naclens  haa  no  Definite  Kkgititiida. 
Observer*  with  powerful  talaeoopM  onwllrlil 
that  tfhat  we  commonly  oall  tha  iiaelantlasM 
dutlnite  magnitndo.  It  eootinnally  maaanm  kW 
with  increase  of  optical  power.  Ilia  intumail 
that  the  real  nucleus,  if  it  conaiita  ot  a  unglasctt 
body,  must  ba  very  smalt,  and  mooh  obacnndky 
the  vapours  which  surround  it  Generally  ttl 
nucleua  appears  to  ahtink  in  aiis  aa  it  appnaita 
Iho  sun.  ilia  moat  plausible  exutaaation  isaw  W 
be,  that  with  lessened  distuica  Vnim  the  saa,A* 
reiil  nucleus  guts  butter  aiiJ  brigbier  and  lU  at 
the  aurae  time,  the  vapours  near  it  become  mofS 
transparent.  Other  eiplanatiaaa  have  bsM 
bSeiod  which  we  have  no  space  to  conuilei. 

The   Envalopea.  . 

We  commonly  find  that  the  oanut  {nelndoM 
matter  atnut  the  nndensj  appeaim  much  bcighW 
on  the  lunward  aide.  In  many  ooaes,  iiliiMiil  ^ 
mstCer  appear  to  issue  from  the  nucleus  oa  U 
eiila.  These  assume  a  variety  ot  forms,  and  sH 
almost  always  curved  Inskwanl,  from  the  dint- 
tiou  of  tbe  sun,  at  their  extramilioe.  Above  tW 
streamn,  or  jets,  are  sometimea  k«ea  one  Ot  ■■! 
arcs  ot  light,  cuncentria  with  tha  nucdana  liM 
wliichthey  appear  to  raw.de,— Jut  aawnvaei«a# 
in  widening  ctrclea  from  a  stone  dioppad  into  riV 
water.  These  envelope*,  aa  they  are  callei^  M 
supposed  to  t»e  hollow  ipharicskl  wigmsaik  4 
' '  ar,  more  dense  than  the  eamQuding  paA  v 

s  highly  important  charaeteristio  ol  flt 
ir  wbioh  surrounds  the  nnoleue  b  ■< 
e>t»bli«hed.  The  rays  of  liicht  frandiataotriM 
seen  through  it  are  not  senaildy  bent,  or  retiMtii 
This  showa  tiiat  gaaesof  an  appnoiabla  aBontl* 
It  exist  in  comets. 

Tile  Phenomena  of  ttie  T«ll. 
Tba  strange  apprannce  ot  the  tail  aad  Ms 
giKantic  dimensioui  it  aometimea  attaina,  an  vJ 
caLculated  to  arrest  the  attention  at  mankiDd.  I 
is  nut  wonderful  that  the  aooianta  ahonld  ban  tt 
gorded  it  with  trembling  apprehenaion,  Mhl 
surprising  that,  even  yet,  it  vzcitga  an  ahM(li4 
curiosity  among  the  aduoated.  and  thasupeisiili* 
terron  ot  the  igooraut.  The  mottor  of  triuakilJ* 
comtiosed  must  tie  expanded  to  an  almoat  iai*' 
oeivabie  tlegies ;  for  even  when  it  ia  iiiiHiiaa  4 
milea  in  diameter,  tba  ligtiC  of  tha  fiiiiitstf  stM 
is  seen  through  it  wiLhscurcely  diminlahsd  ta%kt' 

The  Blaek  Streak   la  tba  TalL 

i'enr  the  he;iil  it  ofteu  appeuri  to  consist  o(  tW 

streams  n(  maitor  issuing  from  cilhoi  lidealfls 

coma  with  a  djirk  channel  nf  sppuatlon  betas* 

Tha  tsij  at  thia  i»int  geiienilly  <si.pnsn  to  base  If 

is  viewed.  We  munt,  therefore,  caneluda  HBllI 
inteiior  ia  nenrly  or  qailn  frre  from  matts,  irf 
likn  ahollow  rvlinder,  or  aartUin.  ot  a.  etma,  hH 


ir  riiie  !■ 


from  tha  < 

I  and 'apeciallywi'h  small  cumett,  tbe  da^d^ 
I  IS  wlmlly  wanting.  Or  but  faintly  indiated. 
Onrred  Direction  of  tba  TaiL 
InoMertogive  en  iden  of  (ha  iltuatknotfl* 
I  tail  in  space,  b't  ua  imagine  si  lin     '         -     - 
I  euntiaually  prolonged  tbroogh  the 
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comet  iiito  ■!<«(:«  bpyriiid.  Wb  shall  Kln^B  find 
llB  tail  cxtPnifiDg  ueurljr  opnosile  the  kuu,  in  the 
m«ral  dinctiiii]  of  this  nioriiu  nation,  bat  currcd 
IOCS  or  luM  backward  trom  it,  ia  thg  diroctioii 
roni  which  the  comst  is  miTiD^r.  SomotimaB  we 
mi  morn  thuii  obh  tti) — pitch  diitiii^ishad  by  th* 
.SKIM  ot  its  bjukwird  lucli Nation,  They  haTB, 
nilMd,  bpnii  cla»illfld  an  this  graund,  mil  touod 
onfoiioablu  to  ttireu  generjl  typea. 

OrlBin  of  Oomets. 

4.  The  (asta  thui  far  pran-utvd  prove  nothinH  *■  tn 
ha  oriffiu  of  onmelJ.  That  iiuestiou  doHiauda  ita 
t«  aolnliou  mathematical  taisonini;  bued  on  tbe 
Alealmtfd  pathii  of  all  <!i>maU  whirh  bars  bceu 
ibsarvafl.  That  iliacu'sinu  ia  beget  with  great 
litBauItia,  nci)  aajet  pointa  to  no  abiolutdj  cot- 
:aiii  eonaliiBiou.  The  balance  ol  testjinoof  a^nu 
■J}  favour  the  inppminou.  that  camnts  ori^uate 
>utdde  the  solar  if  stem.  The  planets  mOTs  in 
neatly  cin'ulai:  orbiU  about  tha  auu  ;  and  uo  odb 
baa  baen  abl-'  to  rhow  why  comets,  if  the;  have 
tba  Sam n  origin,  should  loovu  id  elnuftatad  orbits, 
Bntiraly  difF-^iian  from  those  of  plimcta. 

Iiet  us  sappoeg,  however,  thtt  all  comeli  must 
have  tsken  thtlr  nrigiii  in  some  primeval  nebala 
trom  which  a  solar  (jstam  baa  been  eToIrcd,  It 
baa  been  ahown  that  the  velncity  of  a  comet  may 
be  (O  muoh  increased  by  tbe  diiturbing  aetion  ot  a 
lane  plsuct,  that  it  mar  i^pjipB  tram  the  oontiol  f 
of  Uie  sun.  and  be  nn.jsctnt  into  tbe  illimitable 
TeHioni  of  >ipace.  Thua  trend,  it  will  f[0  on  in  a 
nearl;  stniialit  liiii  tor  ovn  ;  uuUn,  p>rchauc-t, 
tome  powi-r(nl  B,iurco  nf  utrnu^tinn.  Iik<>  anothn 
■Uti,  lyini;  uear  ita  path,  itrrtts  its  fliuht.  Tiic 
poaaibility  i<f  aueb  nu  occutr>>iic«  ia  by  uo  mi-^ini 
unogiuary.  At  Icaal  one  C'lnat  {Lexeira,  ITTU}.  i< 
•uppoadd  withfTuuJ  n.^iH,.!!  tuhava  uinlurKoue  thai 
fate.  Thuro  ia  e/rry  rua-.iii  tn  hulioire  that  tb« 
Mnia  thing  may  have  hupjiuULd  in  other  auBS. 

Stellar  ConietB. 
All  argnmi'iit  lirawii   from  ohferration  and  te- 
flBOtinnprDTB  thatthoi' 


The< 

lipeten 


3  thesi 


td  by  eiparience  as  com- 

repulaioa.  Anyone  can  prore  for  himself  that  twa 
bodie*  simiLarly  sleetrified  mntually  tepel  each 
oUler.  We  know  that  the  aaith,  thiough  e9ecta  of 
eonatant  eraporotion  and  other  causae,  ia  to  some 
exteot  as  etectriSad  body.  Fur  tha  same  reaaona, 
we  afaonld  expect  oometi  to  be  electrified  in  a  much 
higbet  degree.  The  son  itaalf  certainly  eietta  an 
ibflDCDce  upon  teneiitrial  ToagnBtism.  Violent 
cammotioni  an  Ui  surface  have  oeeurrad  at  tha 
sane  time  Tith  unuaoal  diitarbaneea  of  the  mag- 
netic needle.  Electrical  repulaion  acta  in  piopor- 
tiun  to  tUTtaeas,  and  not  to  Tolomes.  Oq  particle* 
of  matter  in  a  state  of  inflnitapimal  inbdivision  it 
might  act  most  powerfully,  while  not  affaetiug  a 
Lirge  body  to  an  appcaciablu  dsgne. 

Tliaorr  of  Vormation  of  Talla. 
If,  then,  we  euppora  the  aua  and  cometa  to  be 
autnciently  and  limilstly  electtided,  wi 
'  —  ueeeHary  to  prod       "'    '     ' 


of    I 


rkward  cnrvature 
'to  drive  off  tbe  amiUnt  and 
«t  moleculas  ot  tbe  coma  to 
loe,  aoeordi 


piobaVily 

lurra  the  tail.  Sinoe,  according  Ui  our  hypotheiis, 
Tery  little  matt«r  cm  be  Ei*»i  "ff  ttom  tbe  thaded 
aide  of  the  naclKua,  wo  rradily  pi'rvairB  why  the 
tail  ehonld  be  billow  in  appearance. 

The  orbit  at  the  moriug  nudeua  bHng  cuT*rd, 
''.  ia  evid<«t  that  tbe  partinlra  driren  off  at 
uy  lime  with  leaa  than  inflnile  »olorily,  would 
snlinually  fall  more  and  more  behind  the  pro- 
mfiatioQ  d(  a  line  throuRh  tha  sun  aud  comet 
-juat  as  haa  bEOQ  ahaeiTed.  If  thu  matter 
sntaiRs  molaculea,  nrying  couiideralily  in  aixe, 
lia  largur  ours  wnuld  be  drirrn  off  with  ]i-si 
I'loci'y.  Tlipac  would  curve  baikwstd  mora  than 
niuld  ihn  liithtcr  molecules  driv-'ii  cff  at  the  saiuc 
ime:  an<l  so  we  b:irn  t)i«  inultifik-  tjila  which  bave 
roll  as  the  cluaeitlcati'in  already  lic 


kahly 


ikL  more  powerful  than 
''"uy,  we  must  nippoH 


through    I 


ha.     B«i»iniu^   tram 
thiM    tbeae    auue  are 

Hmee.  wb  are  led  to  thi 

myriads  ol  cnnieta  piojtictixi  I'ntih  from  millions  ol 

IT  to  slar.  By  mere  chance  sume  ol 
hadiii  niuet  ciime  under  the  sun's  far- 
R  puwer  aud  be  ilruwu  intaoor  plauetai; 


Pbyaical  History  of  Comelfl. 

6.  'I  he  miui  (qnnntitv  ot  matter)  ot  cometa  ia 
eonocdHl  to  b«  virv  sinili  iu  coLunarison  with  thnt 
Of  theeartb.  H'o^finiil]  it  ia  w»  enuuotsay.  Nu 
oomet  baa  bveu  foiiiid  lari;e  pnnuRh  to  viett  a 
■enaible  attraction  u]>i<n  miy  celestial  body  tuuud 
in  ita  ncinity.  Thin  fnct  cimlirnia  lbs  eoueluniou 
darived  from  triescopio  I'lumLOiiliou,  than  the  mmI, 
solar  nucleun.  il  it  eiiHte,  iniiat  hs  eitnnnelj  small. 

It  is  eertuin  thut  nu  body  eiitiiely  c  •swoa  could 
exist  in  apus.  The  cmditioui  tor  tbe  stability  of 
liquid  bodies  iu  their  primtioal  application  to  the 
■splanation  of  comvtHry  plimomena,  are  extremely 
oomplicaced  :  since  Ibny  nre  clusi'ly  asHociated  with 
ths  uuknowu  elemi^ts — iiiSiii  of  the  comivt.  eular 
ladiatiun,  aud  iihs.ilulc  li!ii.]i'iutnie  of  «p.ice.  It 
would  also  be  uitri^mely  iliiUcult  tn  show  how  n 
swaim  nf  small  budii'S  c.mld  In  prwcrved  iu  astitu 
of  equililiriuin,  or  roii-t  the  tremendous  tidal 
••tkia  to  which  it  would  lie  suhjeoted  in  thu 
vicinity  of  Una  aun.  In  fact,  we  must  view  tua 
eonTersion  of  a  comet  tlimiigh  aome  unusual 
e^taatiupbe,  iuto  such  a  sw^rm,  as  the  sure  iirr- 
Gitnoi  ot  approachiiiK  duii'ilutioii.  On  tbe  whole. 
It  la  probable  that  there  is  a  inlid  or  partly  )iiiuid 


bodyn 


uf  thu  comet.     Thi 
cxihering  pi-^oea  or  patticluB,  than  uf  a  magla  lirmly 
0«in)t  to  the  smilluess  (if  thuir  attraclire  forci 


on  bud.  Elabui 
jhterred  dirFCtion  and  form  aiifti^st  that  M'h 
clsaa  may  be  conipnied  of  ch.mical  ehmunls 
peculiar  to  itfelf.  Wo  niny  eieu  venture  to  sup- 
pose that  the  tail  ot  ^rtat>at  velocity  and  least  iii- 
clinatioTi  i>  composed  ot  hydmf^an.  The  second 
type  may  ooiitam  carbon,  with  or  withont  other 
elementa;  aiid  among  those  at  the  third,  cbloiina 
would  most  liKoly  be  fouui' 


strain 
accounted 


!t    tsil 


Thi 


which   bave    been  observed  a 
r  by  anp|ioaiug  a  repulsive  force  ii 


„       ter  thi 

power.  Tne  tails  moat  friinienlly  scuu  (scimater. 
bkg  iu  fornil  may  bu  produtiil  by  a  fuice  alijui 
oiie-nin'h  nf  that  atnouut.  winch  ia  but  little  mon 
tliaD    Huflluiuuc   to   ovcruame    the   attiaction   of 

It  will  be  aeen  Ibat  it  ia  equally  crroueoi: 
auppnae  our  great  amount  of  niulvrial  waste 
the  tdmmtnin  of  the  tail,  wLen  one  lellecb  i 
Che  trauseendeut  ligbtueaa  of  ita  atracture. 
How  Oometa  Alfect  tha  Sarth. 
6.  The  influence  ol  eometii  upon  the  eitrth 
all  probability  quite  insiguiticani.     They  may,  lik' 
the  aan.  sHcct  the  carth^s  magnetic  eniiditien,  anif 
tlins  to  snnn'  extent,  pniaibly.  Ita  meteorology.    Xc 
has  ever  been  piirBKived.     In  epile  ol 
■ "       pparitiOM 


riirkablv  public-  tveuti 


K  bi-lii-i 


.  that 


niitile  ( 


ospher 


Thu 


conoluaion  is  conlirmed  by  tolescopiu  ot 

ins  ^^  """'  '^  will  Dti'iituatly  rrucb  a  poiut  where 
tha  liquid  ur  utber  volatile  urntUr  on  thti  "suuuy  " 
sida  commenc-H  to  ovapuratu  aud  be  difluaed  about 
tha  comet.  Wilbuullijll<jKiii){  the  cotiaequeucesof 
this  evauoratioH  into  drtaili,  one  can  iiuagiua  fur 

Uon,  of  the  strtauiiug  Jeti',  aud  ot  the  nucleus 
heavily  obiuurod  by  vapnura,  iiiii;ht  he  produced. 

To  account  fur  the  b:ickwurd    curvature  uf  tlic 
JstI  and  the  peculiar  furu  aud  dirDBtion  of  tbe  tail. 

[wolhibility  thia  tuice  r.'sides  in  the  suii,  and  la 
directly  opposite  in  its  eiler.ta  tu  the  puwet  of  gnvi- 
taUoD.  But  siuce  the  budv  nf  the  cumet  obeyi  tbe 
Uw  of  gravitaUou  with  sutlicieiit  lideUty,  we  most 
fiod  a  ropuluou  which  scuubly  acta  only  uu  tbu 
moleoalM  of  gas  or  vapour. 


soms  ebon 

wrll-infor. ,._.  . 

any  real  connretiini  betwefu  them.  Byalibiinil 
and  credulous  inlerpretatioti  of  any  freqaently- 
occurriug  c-leatial    pbenomenoii,  similar   eoiuci< 

When  u  CI ^ met  i>  converted  into  met>>oric  bodies, 
which  imjiingD  upon  the  earth's  atui'isplifre,  there 
is  Bomi'  direct  thrjagh  probably  minute  tfTcCt  Some 
have  thought  that  a  sauaible  portion  c>f  thx  liu-it 
which  the  uarth  ruceiies  is  geueratcd  iu  this  way  ; 
but  the  weight  of  scieulilic  opinion  leeois  to  be 
SfiKinst  that  hyputhvtis.     Tlie  iuipict  ol  iiietcora 

and  this  IS  probably  iu  the  form  of  dust.  'Ibis 
may  be  tha  ongiu  of  the  S'l-eallcd  coBiuic  duit, 
which  has  hem  collect-'d  ut  sua  in  recent  times. 
The  tlaer  piirticles  ot  it  niuy  havo  eume  influence 
on  cloud  formuti-iu9.  iind  other  metrorulogieal  phe- 
nomena :  but  all  Ibis  il  merely  coujeotnre. 

A  more  remote  elluct  may  he  sought  in  the 
poaaible  f  lU  ol  meti.ors  and  cometa  upon  the  aur 
face  nf  the  sun.  Oiviu|;ta  his  vast  bulk,  the  sui 
'    tlrniit  an  iuiueuse  number  ot  Ui       '     " 


but  i 


;;.iu  tliai 


It  il 


r  cffei't  uutiii  Ihi' 


auu'a  heat  in   a  conntaDt,  though  tu  us,  imi>oi 
oeptihlH  shriukape  of  his  vast  bulk. 

Seme  connection  between  the  freqarney  of  Bar 
spots  audcuDitilB  h  ^e  l-een rather  vaguely  suape.-tei 
Were  the  search  for  cometa  systematically  piirsuu 
with  equal  peniitiucc  fur  a  lung  periud.  ite  mi).'! 
have  some  data  for  the  formatiun  of  a  soud 
oplniOD.  Yet  it  would  still  bo  on  open  questic 
whether  comets  cause  the  spots,  or  wbi^thcr  greati 
activity  of  the  suu  ttuds  ui  some  way  to  rendet 


Finally,  it  may  be  said,  vrith  all  d  . 
BOientiflc  decorum,  that  tha  appeawne" 
jomet  does  txert  one  most  happy  inflnn 
iiarth.  in  that  it  atimulates  the  curiosity  ol 
imd  directs  their  thoughts  to  tlia  mrire  puticular 

Dontamplatiou    of    the    glor ^ -'■'-'■ 

lurrounda  them. 


.iverbe    which 


SOMS  07  THE  IHSTTBTBIAL  USES  OF 
THE  CALCIUK  COKPOTTSDS.-IU. ' 

Bt  Thoiub  Bdi^u,  F.c.a. 

THE  anipbate  of  -"'"■■■"t  although  it  is  neithu 
so  abuudaut  nor  so  importaat  from  an  indus- 
;iial  point  of  view  as  the  carbonate,  has  propeitisi 
which  are  poihapsniore  iuterfatiug  and  aotewurthj 
in  themseWei.  Sulphate  of  calcium  is  perhapa  as 
widely  diffused  aa  the  carbouata,  being  prrseut  in 
almut  all  spring  watara  and  sods,  but  we  'In  not 
meet  with  compact  masses  of  tha  sulphate  whioh 
ue  at  all  oimparahlo  in  magnitude  nith  the  largsi 
deposits  of  calcium  oarbouate.  Iu  some  luslaucea, 
ihe  lulphats  uud  thu  carbouab?  occur  togciher  in  the 
•auie  mineral,  sa  in  tha  cose  of  tht;  no-colled  mout- 
martritu,    which   ia   so  abuuduutly    foond  iu   the 

IU  the  aiibydious  form.  When  combined  with  two 
maleculua  of  water  of  crystaltiiatiui.  it  pieieuta 
tha  variuua  forms  of  gypsum  ur  pl.'ister  stone; 
amnug   which  may  be  i-     *' '   "■'  — "■" 


orphu. 


»  uli'H 


eurly 


, forms,  often  known  as  .lUba^er;   ..  _ 

Hbruus  kiiids,  and  that  which  ia  Rrystalliaeil  in 
Hutteued  piiams,  uud  is  kuuwu  as  tcleutte.  In  ihis 
oouutry,  the  principal  dep-isit*  uf  calcium  suliibata 
which  ore  uselul  ludustiiallv  uccitrin  XutliiigLiwi- 
thire,  Lticestemhir.-,  and  i>Tby«hir>' :  but  nutabla 
qiiaatiiiua  occur  inCumb-^irbrnd,  aud  aiOBllerdepusiU 
lu  iiiati-i,  Sxat,  aud  liumersei.  Few  couutruis  uru 
without  tolerably  large  dep.bils  i.f  pjpsum  lU  one 
lormiirauotber,  Biultiwit»rluid,  th<;  lyiul,  :jicily, 
theUuitod  states,  aumeot  Ihe  South  Anieiiean  lUa- 
ipcot.     Apart  tiom 


no^le  ic 


^=u^;™..^ 


r  10  p«r  c 


with  the  aulpUatB,  but  interspersed  iu  the  furu  at 
giauis.  This  carbounts  gives  ihe  I'niii  |<1  isler  toiue 
nf  its  mast  useful  properties  aa  a.  euu>tructive 
material.  The  flat  ci^'xtaJliue prisms,  Iiki  thxainor- 
pbrtuB  masMes  of  gyi»um,  <ouiaia  CjisW  -r  'i  il,fi, 
aud  if  ]»a  rccbuu  thia  out,   it  wi:l  >',»rnii|.<>ii>l  to 

is  a  duble  lu  about  iU.i  parts  at  tLu  fro  aujcpiiiut. 

auil  III -lUii  parts  ut  water,  at  a  tuiuprr  jtui  a  al  SH" 
CeDiigradi'.  At  the  temperature  is  itlwulMl  above 
this  p<Jint,  Iku  sjlubilitv  of  thn  hnliiliit-  ol  liOM 
diminishes  until,  at  a  heat  uf  Lib'  Ciiitijiiitde,  it 
becimei,  aliuoit  iuS'ilublL'.  Thu  preM.iiie  ul  Oeltaia 
laliuD  h  idles  uotutily  iucreases  the  tiiubility  ofbul- 
pliate  nt  iilciuin  iu   water;    r-'---   ->■' '-    — 


t  ri^litful, 


a  lilth 


rhlui'idv,  o 
.    rnil^so'lio 

ithe  solubility  uf  the  <!ypiu 


._         ^  thHan:Lljtie'liW|iira- 

buriuui  and  caldum.     Tho  crj  AtalliiuLiOU  ot 
u  fniu  warm  water,  orfruui  Hater  cuntaiu- 
iydrnehli>ric  acid,  is  a  prntty  vapiili* 


„ ,„ iu  thia  gi  ibe  ci       _    _ 

will  »-w  flii^  ueedle-saspnl  crystals  ut  thp  hydraled 
sulpbutu  about  out,  aud  form  tufts  ueuly  r^iiif 


cry'tuls  of  sulphate  of  o'dn 

crjaiiiib  iu;ike  auadmirablawateriariui—    , 

of  piper.  !u  they  p  a-uaa  a  Ce'iaiu  omuUiit  uf  itrvii^ll 


diuC 


..  ^ut!hiiei>i  Ihemaelvea.  Hiimisa  sikit>I#  u 
hard  uud  ot-inj  Bulplwte  of  calcium.  Bhi';hru,jjiat«t 
f  roru  water  wiieu  it  is  eTapur.Lted  in  ^  aic-jm  Ljiltir, 
and  you  know  well  buw  aevere  :icuid..iit:t  treqULUtlj 
happuu  thr.'Ugb  tbe  undue 


.t  (urg..t 


^uiperw 


tigrade,  bulphate  ut  cakiuui  ia 


,  Uii.ni.ttei.vu: 
ire  it  l.-dl-  UcU 
aily  iiiEolubii,  ii 


e  added  sume  sodiiiin  i 


i;  .r 


d  with  u  sulphi 

a  mod-tral-ly  dilute  buIul' 

which  viU  be  added  sui _,  _- . 

after  a  lew  Miiuutua  tbu  depoaitiunoi  Ihn  e^auH 
sulphutu  will  coiumence,  thu  pieoipiUte  OOusiitiug 
of  miutite  Ticudleii,  similar  to  tbu«i  ubtii!u«il  by  de- 
piisition  troiii  worm  water,  but  somewlut  sut  dler. 
liulphate  uf  calcium  I  uses  at  a  brigh:  led  buui,  oiul 
ou  oooliug  ansumua  the  oryatalliuu  slate. 

Oue  uf  the  lujat  reuioikaLlu  circuiustou'v.'^  iu 
cuuuectiuu  with  sulphate  of  limii  ia  tbe  fact  that 
wheutlie  ccysial*  are  heated  sulll.a<utly  to  diive  off 
two-tbuJd  ot  their  water,  that  the  rraiilua  puuirses 
Ibe  pruptrty  uf  rapidly  aettiug  ur  hardvnlug  when 
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jAy.  27,  IBSa. 


n  with  ths   idded  watsr  takea 

nhoa,  &nd  that  the  original  boAj,  CiSOi  -i-  2H,0 
11  TBiaodnosd. 
men  plwter  of  Puta  seta,  oi  th«  piiitiallf  debf - 


dntsd  n^nm  nonltes  wiOi  Uia  « 

m  off  m  the  Ixkine,  a  peroepL. 

elsTabon  of  ti 


the  1>akini 

liMtia  produced,  an  eleration  of  tempe .. 

""  — *— *  -'  30»  CfntiEradB  being  oitsn  ob«r- 


Vabk. 

Thereiidiia] 


ir  of  pluta  ot  Farii  msj  be  n 


rtaaae*  bang  nntnLT  MUod  to  tbe  baked  gypa^ 
ji  the  form  ofiolation ;  aftai  which  it  in  aubjocl 
to  a  lomewhait  hi«h«~  ' ' —  """  '  " 

tamperatnTO   wU«h 
tiuter.     TboM  cen 


B  tEesne'i,  Martin's, 


)  be  capable  ot  ic 


beoome. 

The  Tjuiona  Idnd*  of  atucoo  connat  aaaentiilly  of 
plwtar,  to  which  aloked  lime  m»  have  been  added, 
.•  aolatiea  of  aixe  being  uied  for  mixicR ;  tbcae 
widiliDiiB  oaniing  the  matett&l  to  set  luffioientlj 
■lowlj  to  enable  the  miitore  to  be  worked  in  tlie 
pUtj  or  dongh  form.  Marble  -  dnat,  aand,  bri-Jt- 
oDit,  and  other  nmteriila  majr  be  added  to  atuceo 
W  order  to  modify  iti  oharactor  when  neeeaaary. 
The  appIioalioDi  of  piaster  in  its  varioua  forms  are 
nnmeroui  and  important. 

The  use  of  a  eelenitio  oc  gypsnm  mortat  is  ot 
BdvaDtagD  in  many  coaes,  the  uaual  thing  being  a 
mixture  of  well-bumsd  gypenm  and  linie :  asnaplea 
•ffhiflb  are  known  to  have  been  nied  Dvar  3^0  years 

ri,  being  now  in  eicellent  condition  and  harder 
B  the  stonea  which  are  cemmted.  In  Paria, 
variona  kindi  ot  gjpaum  mortars  are  in  general 
Oae,  raw  gypsam  and  other  LnTert  matsrials  being 
often  intwiQJLtBd.  It  will  be  rpmembered  that  the 
pUstnr  used  in  Paiis  contains  free  lime  or  caibcinate 
of  lima  according  to  the  degree  of  beat  to  which  the 


subjec 


Plaster  of  Faiia  makes  admirable  diyinR  tilea 
tot  laboratory  or  manufactDtiug  oae ;  iti  porona 
■tmctnre  rapidly  removing  and  carrying  away 
■naistnre  from  any  wot  and  insolnble  powder.  The 
operatian  of  stereotyping  atlardj  a  good  illustration 
■of  aa  important  oaa  gf  plaster  of  Fans.  Ilaru  ii  u 
lorme  of  type,  tbo  surface  of  wbioh  is  slightly 
oiled.  A  bordec  being  placed  round  the  edges  ot 
the  foniio,  you  aeo  that  liquid  plaster  is  ponret'  — 
'     tiou  of  air  bubbles  ou  the  eurface  0 

prevented  by  dabbiug  through  the  liquid 


type  being  - 


a  taw 
ivalfrom 


10  euRiciently  set 
OV.  ui  urder  to  expedite  i 
prepared  before  the  lecti 
in  yonder  gaa  oven.    The  hot  cast  is  now  ^1i 
faoe  downwards  in  this  flat  metai  pan,  which  is 
hot;  and  after  it  baa  bean  properly  secured,  ma 
type  metal  is  allowed  to  flow  between  it  and  the 
bettom  of  the  pan.    Sufficient  baa  now  beoa 
to  thoroughly  cover  the  caat,   and  this  aai  burner 
win  keep  it  melted   until   the  end  of  the  ti 
after  which  it  will  be  allowed  to  caoJ,  when 
tree  from  air  bubbles  or  detocts,  ia  likely  to 
tained. 

imitation  marble  can  ba  made  by 
to  a  pasty  consiatsooy,  with  a  dui 
ai£e,  the  required  pigments  being  added-  >i  uhl 
the  differently- coloured  plaaten  £iTe  been  Incor- 
poHited,  and  the  articles  have  become  hard,  Ihi 
material iaioaked  with  linieed  oil,  and  polished  witt 
tuipgntiiLe  and  wai.  The  mineral  tripohta,  whict 
conMtt  principally  ot  ailica,  lime,  and  protoxide  of 
iron,  yields  a  quick  setting  cement  when  slightly 
calcined,   and  may  be  aied  instead  ot  plaater  in 


soTutipn  of 


SCIENTIFIC  SOCIETIES. 


Petrolanm  In  Canada.— Petroleum  has  been 
found  ia  large  quantities  in  Hamia,  Ontario.  Aboat 
tbiet>  snd  a  half  miles  south-east  ot  the  town  of 
Sarnis,  the  usual  indicationa  of  nil  were  fouud  at 
one  of  the  borings  at  a  depth  of  OQDft.  from  the 
anrface.     Suddenly  operalioos  wore  sospendeJ  by 


the  bursting  forth  of  a  ponarftil  jet  of  gaa,  which 
became  ignited  by  a  torch  held  by  one  of  the 
workmen  atanding  at  a  diitance  of  2Dft.  or  3Dft, 


_  .  well.  The  gag  seemed  to  be  forced 
with  extraordinary  power  till  it  formed  a  volume 
of  vivid  silvery  flame,  fully  30ft,  high.  "Bat  the 
moat  remaikable  tf  ature  ot  this  very  remarkable 
eihibition,"  aaya  the  S'liniia  0/"imr,  in  desotibing 
the  phenomenon,  "is  that  at  intervals  of  exactly 
fltteen  mtnutea  by  the  watch,  there  ta  a  grand 
eruption  ot  water,  which  mingles  with  the  flames, 
and,  so  tar  from  extinguishing  them,  drives  them 
in  aheefa  far  above  the  highest  trees,  and  falls  in 
abowen  tor  a  cooaidcrable  distance  around  the 
irell.    This  eruption  of  water,  which  lasts  aboot 


THE    KETEOSOLOaTCAI     SOCIETY. 

mHE    Annual  Oeneral  Meeting  ot  this  Si 

J.  Syn        .     . 

Secretary  read  the  Eeport  of  Conncil  for 
US  i»ut  year,  which  sbawed  the  Society  to  bs  in  a 
'ery  flouriabing  condition,  for  while,   in  1871,  the 
Society  continned  ita  work  without  an  office,  ac- 
iiible  library,  er  an  Assistant  Secretary,  and  the 
mlier  of  the  Felloers  was  311,  the  staff  at  present 
very  fully  employed  conaista  of  an  Aiaistant  Secre- 
tary and  three  Compntera,  with  a^'iS  Fellows  on  the 
—  "      The  receipts  and  expenditure  in  1S71  show  a 
id  oontraat  to  the  year  just  past;  the  receipts 
aled  to  only  £2H,  agaiuat  more  than  £340  in 
iaSI.    The  expenditore  was  only   £197,    against 
"'"a    in    ISSi.    The   Society    also    now    receives 
lud  order  and  (i1imatal''gical  obaervations  from 
. .    atatioua,    the  reaulls  of  which  are  published 
quarterly   in    the  "Meteorological  Rei:ord."     In 
addition  to  the  "  Quarterly  Joumai,"  two  publica- 
have  beOQ  prepared  and  issued  under  the  di- 
m  of  the  Council,  vii.,  "  Hints  to  Meteorolc - 

g'cal     Observers,     with  Instructions    lor   taking 
baervationa,  and  Tables  for  their  Heduction"^ 
and  "  Indai  to  the  Publicationa  of  the  English 
Meteoioli^cal  Societjes,  1»39  to  1381." 
The  President  (Mr.  Symons)  then  delivered  his 
Idress,  which  was  devoted  to  the  consideration  of 
the  preaent  state,  and  fatnre  proapecta  ot  Meteor- 
"'"ly.    He  began  by  asking  in  what  respoota  is 
present  system  of  observation  capable  of  im- 
provement?   Sboald  it  ba  extended,  either  as  re- 
gards distribution  of  stations,  additional  instiu- 
OT  additional  hours  of  observation  '!     Can 
the  milliona  of  entries  at  present  made  annu- 
ally be  safely  dispensed  with .-      Thoae  questions 
ily  be  moperly  answered  after  conaidaring 
.hers — What  observations  are  being  made, 
r  what  object!-     After  referring  to  the  dif- 
pattems  of  barometers,  and  the  number  of 
-atione  mode,  Mr.  Symons  said  that  he  is 
there  are  several  grounds  upon  which  the 
mance  of  numbers  of  stations  m  exceae  of  all 
te  rcquiremeitte   can  be  defended.    In  tbe 
lace,  there  ia  the  constant  difficulty  which 
from  tbe  removals  and  deaths  ot  tbe  Ob- 
's, and  from  the  extension  of  buildings  and 
growth  of  trees,  &o.     This  render*  it  necessary 
''  ',i  we  should  have  two  or  three  stations  wherever 
deairetomake  sure  of  a  continuous  record.  But 
ir  better  and  more  soienliflo  plan  would  be  to 
choose  a  few  unoxceptionible   localities,   remote 
from  tawns,  puicbaae  the  freehold  of  a  fen  eui- 

iu  decigu  and  in  every  respect,  and  endow  tbcm 
with  moderate  fanda,  ao  that  the  observations  may. 
humanly  speaking,  be  establiahed  on  a4J  unalter- 
able basis.  That  would  bo  the  way  to  direct 
aeculor  changta.  For  climatic  purposes,  tbe 
numerous  climalological  stations  started  by  tbe  So. 
ciety  are  of  great  value.  After  speaking  of  hy- 
gFOmelers,  anemomelera,  and  oxonomBlera,  thi 
PresidGnt  referred  to  daily  maps  of  Atlautii 
weather,  which  ahould  be  on  a  si^le  of  not  leat 
than  lin.  tor  lOO  miles.  A  compilation  ot  aucb 
charts  ia  essentially  national  work,  and  falls 
wholly  within  the  domain  ot  the  QoTernment 
Office.  After  referring  to  weather  forecasta,  the 
lack  otoriginal  workers  in  discussing  meteorolo- 
gical obierrationa,  and  the  abeence  of  academical 
snoouragement,  and  the  little  proapeot  of  those 
who  devote  themselves  to  mBtaoroIagy  obtaining 
more  than  a  bare  livelihood,  the  President  con- 
cluded as  follows  — It  ia  juat  poaaible  that  the 
ore  manner  in  which  I  have  criticised  a  few  of 
existing  orrangementa  may  have  led  aomoone 
consider  that  meteorology  is  languishing, 
feeble,  or  even  moribund.  I  believe  that  the  very 
contrary  is  the  fact.  When  a  case  ia  weak,  one 
hesitatea  to  point  out  ita  weakuesses  tor  fear  of  a 
total  collapse.  No;  the  Meteorological  Society 
never  adTOnced  ao  rapidly  in  numbers  aa  it  has  in 
the  last  two  yeaia,  and  if  it  will  but  apply  tbe 
pruning-knife  to  fruitless  observations,  and  try  to 
ore  the  application  of  more  brain-power  to  tbe 
,a;f  problems  yet  unsolved,  it  will  continue  to 
leive  on  aver- increasing  amount  of  recognition 
i  support,  and  to  maintain  that  high  position 
among  kmdrod  societies  which  it  at  present  holds. 


SCIENTIFIC  HEWS. 


centif  ailAigB,  will  be  regretted  ttironghont  tbe 
whole saienti£o world.  Thefamoiuprofsisorwu 
born  near  Diiasddorf  in  1910,  and  aft«t  studying 
at  Bonn  became  aaustaat  to  StiiUer  at  the 
Anatonucal  Muteoio,  Berlin,  whera  hs  remained 
until,  in  1B3D,  be  accepted  tbe  post  of  profeanr 
of  general  and  deeeriptivo  anatomy  at  Lonvmii, 
whence  he  migrated  m  1S18  to  Li«ge.  In  ISi9 
Schwann  publifLed  bis  "  coll  theory,"  which, 
statod  briefly,  assertg  that  the  moat  different 
elementary  parts  ot  organisms  are  dereloped  ra 
one  common  principle,  and  that  this  prindple 
iaoell-tormation.  Thia  tbeoiy,  and  the  inveati- 
■rationa  by  whichit  was  snpported,  had  an 
important  effect  on  the  study  of  biology— la 
fnct  it  marka  an  epoch  in  the  history  of  tkit 
science.  In  181S.  on  the  fortieth  anniversary 
of  Schwann's  protessotiato,  depntatunu  trom 
all  tbe  important  nniyersi  ties  in  thewotld  •«» 
'  >  Liege  and  preaentod  addressee,  while  all  dil' 
ingniabed  biologists  contribnted  their  cartn  ID 
-  album  which  wasprasented  to  the  Profeam. 


It  ia  not  too  mnoh  to  say  that  Sahwann  ooonpial 
in  MologTi  the  &ame  position  that  Faraday 
holds  in  uie  hiitory  ot  electrjoity. 


is  preceded  by  a  grad 


nie  mixture  of  the 
■tion^ly  impregnated  with  tulpbtir,  produces  ellBcta 
In  OMOQT  wnicE  are  daczUng  in  their  brilliancy  and 
beanty,  varioul  shades  ot  yellow  and  purple  prC' 
domlnMt&fg: " 


AU  who  have  had  occasion  to  viait  tlie  libmy 
ot  the  Linnean  Society  will  regret  to  hear  tint 
Mr.  Kippist,  who  for  about  fifty  year*  dif 
charged  the  dntiM  of  librarian,  ia  dead.  Ur. 
Kippiat  was  bom  in  1611,  and  waa  d«ot«d 
librarian  in  1642,  his  oonnocUoa  with  the  ndatr 
dating  fromlS30.  In  1680  be  retifed  on  afnll 
pension. 

Carl  Louis  Sohwendler,  a  man  who  had  nult 
hia  mark  in  oonoeotion  with  the  Telegraph  Da- 
partment  in  India,  died  recently  at  Si^iinebsf, 
near  Berlin,  in  hia  '12nd  year.  Ur.  Sohwendlir 
was  formerly  an  ampLoye  of  Siemena  Brother^ 
and  of  late  jean  hod  paid  of-pedal  attention  U 
the  utilisation  of  currents  from  dynanc- 
lochines  for  telegraphio  purposes. 
The  international  conf  eronoe  on  the  Trsoat  o( 
'enns  cxpeditionB  was  held  at  Paris  last  Oc 
tober,  and  tbe  French  OovemmeDt  hare  pob- 
lished  the  Tssolts.  Mr.  Stooe,  who  presided 
the  British  Commission,  annonnoed  lU 
the  British  stations  wonld  be  as  toUom: 
Jamaica  and  Barbnda  (one  of  the  Caribbeab- 
lands]  in  tbe  West  Indies,  the  Bermudas  sol 
the  X'alklnnd  Islands,  ibe  Cape  ot  Good  Hopa^ 
UadagoscBr,  New  Zealand,  and  tiro  ■tadooait 
Aiutralia— Sydney  an i  Melbourne.  TheFreDok 
stations  are  ohieSy  to  the  Vietl  Indies,  MeiicOi 
and  tbe  territory  of  tbe  Argentine  Bepahliai 
The  Oannan  are  not  yet  all  seleotad.  Ik* 
Netherlands,  Denmark,  Spain,  and  Portopl 
also  propose  to  take  part  in  the  obaerratian  all 
phenomenon  whioh  will  not  be  repeated  imA 
the  twenty-first  century.  Steps  '«nll  be  lakM 
to  arrive  at  some  international  agreement  aboot 
the  flnal  result  for  the  solar  parallax,  u  ded*- 
ciblefrom  tbe  transils  of  IS74  and  1882.  Thst 
of  thia  year  oceurs  on  Wednesday,  Deceia- 
ber  6th, 

In  another  coltmin  we  reprodnce  tbo  Wsmct 
Essay  on  Comets,  a  prii9  for  whioh  wnn  OBtr^ 
by  Mr.  Warner,  of  Boohe-tcr,  New  York.  I* 
January,  1881,  ho  offered  a  prize  of  200  doUaa 
to  any  Ameriuan  or  Osnadian  who  should  dis- 
cover a  telescopic  unexpected  comet ;  bat  wbA 
comet  b  (tbe  great  one)  was  discovered,  than 
were  ss  many  olaitnants  that  it  was  iiinimiahlt 
to  decide  who  was  entitled  to  the  prize,  it- 
cordin);ly  Ur.  Warner  determiaed  to  gln> 
ipacial  prine  of  2D0  dollars  for  tlie  boet  esaayv 
"comets."  One  hundred  and  twenty-fiK 
essays  were  sent    in,    and  the  prize  v  ""  — '""" 


Tile  deep-seated  springs  in  f^e  chalk  formation 
of  tbe  river  Thames  basin  maintain  tbe  dry- 
weather  flow  oi  tbe  river,  tbe  minimum  of  which 
amounts  to  3SO,OOI),0l)0  gals,  per  diem,  of  which 
London  water  companies  bsva  Parliamentary 
powers  to  draw  110,000,000  gals.,  or  nearlr  one- 
third.  The  water  companies,  however,  do  not 
take  the  maximum  quantity  to  which  they  ace  en- 
titled, but  are  rather  increasing  their  supply  by 
sinkiiig  wells  to  tbe  chalk  and  obloiuing  water  free 
from  organic  impurity. 


On  Monday  iost   Prof.    Judd   lectured  at  V 
London  Institution  on  the  probability  of  finliiV 
cool  nnder  London.      Recent    borings    tei^ti    j 
qhow  that  it  is  not  nnlibaly  that  workable  coJ- 
seama  do  lie  beneath  the  metropolis,   and  itil 
miggented  that  trial  borings  might  ba  madctf    I 
Croydon,  aomevbore    in   the    I^rlli  ]>)wiis, tf    I 
Maidstone  and  Folkestone,  In  order  to  aettlel))'    I 
vexed  question,  which  ie  obrionsly  one  of  C* 
tddorable  importance  to  Irimdenere. 

Prof.  Dudley  ttjtcs  that  a   rod  el  iiidiim 
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existence    Iua  been  laid 


fnlly  in  an  eleotrio  lamp  for  00  hoDrs  wiliont 
change  oi  loss  of  weight. 

The  AoBclemy  of  Ifeteorologic*!  Acroatation 
is  to  hold  an  ezhibllioti  of  appUancea  — -■  -- 
the  "«ri«l  nrta"  in  Parisdurinir  the -__._.. 
of  1883.  The  eihibition  iriU  form  the  "oen. 
tenary"  of  the  BrotherB  Uontgotfier,  and  cnm- 
memorate  thoir  fnTsntion  of  balloons  in  1783. 
The  "atrial  arti"  inolnde  a  ffreat  variety  of 
materiala,  from  g»a  to  ropes,  and  barometers  to 
pooket'knirea. 

The  Cburiir  of  thi  Shmr  reporH  the  diaooror; 
at  Steeten,  on  the  Lahu,  of  a  hitherto  hiddea 
cave,  in  which  leven  human  skeletons  have 
been  found.  At  the  openinp  to  the  cave,  a 
tinge  heap  of  bonea  of  animals  and  other 
eemaiiu  of       '    '  ' 

_  The  Horch  JtiddleseK  Satural  Hiitoty 
uatioQ  has  been  established  pro.  tam.  ■ 
Ingleby-road,  GroTe-road,  Holloway,  N., 
we     eommeod    it    t*    the  attention   of   thoM 
E«aderB  who  reaids  in  the  Xonti  ol  London. 

The  Hoya!  Society  of  New  South  Wales  offers 
a  prize  for  tho  best  connnonication,  coatainiog 
the  rosalta  of  orioinal  leseareh  ur  observation, 
upon  each  of  the  following  eutjocts.— Series  I. 
(to  be  sent  in  not  later  than  twptembor  30th, 
1882)  :  •■  On  the  Aborigines  of  New  Sonth 
Walea,"  £26;  "On  the  Treatment  of  Ann- 
ferooa  Pyrites,"  £26;  "On  the  Forege  Plants 
mdiffenons  to  New  South  Wales,"  £25  ;  "  On 
tba  Inflnence  of  the  Aantralian  CUmat«a  and 
Pastnrea  upon  tho  Growth  of  Wool,"  £26. 
Serios  II.  (to  be  sent  in  not  later  than  Angnst 
Slat,  1883] :  "  On  the  Chemistry  of  tbe  Aiutra- 
Mma  Qnnu  and  Resins,"  £2B  ;  "  On  Water 
Snpply  in  the  Interior  ..f  New  South  Wales," 
£25;  "On  the  Embryology  and  Devflopment 
of  the  Marsnplals,"  £i.j ;  ■'  On  the  InfuBoria 
peouliw  to  Anslralia,"  S-Ta.  The  competition 
is  open,  but  the  ommunioation  to  be  suooeHsfiil 
muflt  be  either  wboliy  or  in  part  tho  result  of 
origioal  obserratioa  er  research  on  the  part  of 
the  contributor.  The  euccossful  papers  will  bo 
published  in  the  Sooictj-'e  Aanoal  Volume. 
Fifty  r*print  copies  will  be  fumiebed  to  tbo 
-author  free  of  rapense.  The  Society's  addrusa 
ia  Elizabeth  Street,  Sydney. 

In  a  work  lately  published  ia  St.  Petersburg, 
fierr  Kolbe  describes  a  new  method  of  studying 
and  tneatnring  colour -blindneaa.  Ey  means  of 
A  rotating  apparatus  (on  the  eamu  principle  as 
Uftz  well's  diioj,  he  mixes  pigmentary 
ooloon — red,  orange,  yellow,  green,  and  blue — 
"wifii  variable  proportions  of  white ;  and 
tneasnres,  each  timo,  for  a  person  seeing  norm- 
ally, then  for  a  oobur-blind  penion,  the  propor- 
tion  of  a  given  colour  that  must  be  railed  with 
white  for  that  colour  to  be  pfrceived.  By  moat 
SaltODions  examined,  yellow  and  blue  were 
poromved,  though  strongly  diluted  with  while, 
■whereas  red  and  green  ivoronol  perceived  unless 
nlaioat  saturjited.  The  rp\-ersi'  wns  the  case 
irith  other  Daitoniana.  Hen-  Kolbe  gives,  in 
his  work,  a  very  oomploto  bibliogrspby  of  the 
onbj'ect,  with  an  anolysiH  and  dicusaiou  of  i^l 
the  mechoils  hitherto  employed  for  study  of  the 
viiion  of  colours. 

According  to  an  Austrian  paper,  the  ntimber 
of  breweries  in  Great  Britain  in  18S0  was 
2G,IU,  in  Qennany  23,310,  in  the  United  States 
a,203,  in  France  3,100.  in  Belgium  2,600,  in 
.Anatria- Hud  gory  2,297,  in  Holland  580,  in 
BoatU  460,  in  Norway  and  in  Switzerland  400 
each,  in  Denmark  and  Sweden  2i0  each.  Tbe 
qoantity  of  beer  produced  in  GrMt  Britain  was 
Bbont  411  million  hectolitres  (the  beotol.  = 
aibODt  32  gallons),  in  Germany  about  37  millions. 
In  the  United  States  H ,  in  Anisti  ia- Hungary  1 1 , 
in  Belginm  »,  in  France  T,  in  Russia  a,  in 
Holland  2,  &c.  Russia  has  tbe  largest  breweries, 
and  there  is  an  average  proilii'^tion  of  6,B50hl.  to 
aach,Denmark6,2iOhl.,Au-;ii»-Hiiu;rnry  1,770, 
the  United  States  -1,182,  I'ran.-d  2,^Li,  U.-eat 
iBtitain  1,900,  Germany  l.'i.iO,  Norway  has  tho 
wnallott  breweries,  wichan  average  ot  l,300bl. 
The  beer  production  per  heod^.f  the  population, 
iaUtios,  IS  in  Belginm  lil.  Great  Britain  140, 
Germany  83,  Denmark  70,  Holland  52,  Switzer- 
land 31,  the  United  States  3D,  Aui'lria- Hungary 
UO,  Norway  23,  France  20,  Sweden  10,  RussU 
4,  Italy  3-7. 

The  following  oase  was  lately  reported  by  Dr. 


Helot  in  the  Rnss  il'Bjitjihu.    A  tripe-selter  ii 
a  very  healthy  Tillage  in  the  district  of  Caui 
was  accustomed  to  throw    into  a  pond  near  bis 
houBo   the    detritns    and    water   charged  with 
animal  matters  resulting  from  his  work.    This 
pood  soon  became  very  filthy  and  gave  off  Buti 
a  stenoh,  that  hmees  punng  along  the  road  near 
it  would  BomelameB  run  off.      The  oeighboc 
oomplained;  the   pond   was   emptied,   and 
waterawero  applied    as  mannre  to  tbe  Und  of 
an  adjoining  farm.  Presently  a  terrible  epidemio 
of   diphtheria    broke      out,     beginning    with 
tbo    farmer' R    family,      and     continuing    six 
months,    daring     which      It      made     nni 
ronB     victims.        Tbe      tripe  -  seller,     ca 
of  all   this   evil,    having    meanwhile  gone 
another  part  of  tbe  ooontry,  took  to  hia  former 
proolioes.  He  madea  trenchnear  bisnew  abode, 
to  reosivo  water  ob'irged  with  detritus.      After 
elflren  years,  this  ditch  was  emptied  and  the 
oontents  used  for  manure,  aabefore.    Tfaerewae 
a  fresh  epidemic  ;  but  the  mnnidpal  authorities 
stopped  the    manuring  process,   and   thereby 
limited  tbe  ravages  of  the  disease. 

When  a  sound  is  produced  naor  the  soimdi 
board  of  a  piano,  the  chorda  in  nnison  with 
sound,  or  witb  one  of  its  hannonics,  are,  : 
known,  set  vibrating.    M.  Bourbouze  has  lately 
qbserved  that  it  a  miorophone  bo  applied  to  the 
sounding-board,  tbe    Boond  transmitted  in   a 
telephone- circuit  is  conciderably  strengthened, 
and  neither  tbe  distinctness  nor  timbre  of  tho 
voice    are   sensibly    affected.      Thus,   with   a 
sounding-board    containing    three  octaves    (the 
.tent  of   the  voice),  and  ii  carbon  mioropbi 
I  tbe  side  opposite  that  of  thestringl,  he  mal 
a  very  rensiava  transmittAr. 

Some  intereeting  contributions  to  a  knowledge 
of  hysteria  have  been  made  by  MH.  Domont- 
pallier  and  Magnan,  in  a  recent  note  to  the  Paris 
Academy;  and  it  would  appearthat  phenomena 
in  hystorio  perrons,  attributed  to  a  mysterious 
radiating  iieurie  or  nerve  force  in  the  person 
producing  them,  may  be  explained  more  simply 
as  resulla  of  mere  phyaical  action,  on  a  state  of 
greatly  exalted  seoaibility.  One  experiment, 
proving  this  remarkable  scuaibility,  consiated  in 
bringing  one  end  of  a  caoutchoae  tube,  about 
20ft.  long,  near  the  foot  of  a  patient,  while  a 
watch  was  brought  to  a  speaking -trumpet  at 
tbeother  end  of  the  tube.  'The  foot  was  at  <moa 
set  In  rhythmic  motion,  the  movements  re- 
sponding exactly  to  the  ticking  of  the  watch. 
The  Jivnal  OjSfirl  atatea  that  in  ISSO  there 
ere  2n  steam-boiler  accidents  in  France,  by 
which  30  persons  were  killed,  and  30  others 
wounded.  The  number  includes  two  steamboat 
accidents,  which  hod  31  victims  (killed  and 
wounded).  Of  the  25  acDidents,  i  arose  from 
'  '      *      installation,  9  from  defective  main- 

,   15  from  bad  uan  of  apparatus,  and  3 

from  unknown  causes. 
Acrocodile  must  certainly  be  an  awkward  cns- 
mer  for  physiologists  with  apenchantforvivi- 
sectioo,  but  ve  note  (in  La  A'alurc)  that  two 
Frenehnun,  Dra.  Regnard  and  Blonchard,  hare 
managed  to  strap  one  of  theee  animals  on  a  la- 
boratory tabic,  and  measure  the  force  with 
which  it  snaps  ita  jaw^i,  when  stimulated  with  an 
electric  current.  The  upper  jaw  was  raised  and 
attached  at  ita  extremii:y  to  a  dynamometer. 
They  calculate  that  a  force  of  160  kilogrammes 
is  applied  [in  a  crocodile  about  8fc.  long)  pri- 
marily on  the  spBM  at  the  tnduf  tour  large  pro- 
jecting teeth,  and  this  cormspondti  to  nearly 
,00  atmospheres. 

A  fine  work,  on  the  Alp4,  by  M.  Civiala,  has 
been  presented  to  the  Pnris  Academy.  It  ia 
the  result  of  25  years'  diligent  work,  and  is  a 
colleclion  of  600  targe  ph'itugraphic  views,  com- 
prising 1 1  complete  pauKFamae,  in  which  are 
represented  all  the  iiitere»ting  points  of  view  of 
tbo  Great  Alpine  Chain.  A  voIuuib  of  text,  and 
two  large  topographio  maps,  acoompany  the 
atlas,  wbiob,  of  itself,  forms  ten  huge 
volumes. 
It  is  well  known  that  zinc,  in  acidulated  water, 
Oiidiwd  and  liberates  the  hydrogen  of  the 
water;  but  not  so  well  known  thata  like  action 
though  more  slowly,  of  course,  when 
in  water  containing  oarlxmio  acid,  even 
A  curious   accident,  arising  from 

,    lattly    occurred   to   M,  S*b&re,  in 

Siunt  Brieue.  He  bas  been  long  used  to  keep 
oxygen  in  a  gasometer  of  galvanised  iron,  of 
100  litres  capacity,  sunk  in  water.  Several  weeks 


recently  passed  without  his  using  the  apparatus, 
in  which  there  were  30  to  40  litres  of  gas,  and 
during  this  time,  the  hydrogen  resniting  from 
decomposition  of  the  water  by  the  zinc  in  Uie 
interior  of  tho  bell  sufficed  to  produce  a  detonat- 
ing mixture.  M.  St^bece.  soppoaiug  only  oxygen 
to  be  present,  opened  the  etopoock  at  the  top  to 
admit  a  jet  of  Uiat  gas  to  a  flame,  whereupon 
the  gasometer  exploded,  fraoturing  his  right 
band,  innndatiog  tbe  laboratory,  and  doing  con- 
siderable nusohief  to  it.  Ttie  gasometer  oon- 
tained  an  abundant  deposit  of  carbonate  of  zlno, 
and  the  author  assured  himself,  by  means  of  a 
teat-tube  filled  with  small  fragments  of  tbe 
metal  and  inverted  ovar  tbe  water,  that  the  pro- 
duction of  hydrogen  goes  on  with  oonsiderable 
rapidity.  He  now  tktoUy  vanishes  the  interior 
of  the  bell. 

It  has  been  stated  in  several  industrial  journals 
in  France,  tbataoouraBeonaagricnltariat,  inview 
of  the  ravages  of  phylloxera,  has  sought  a  sub- 
stitute for  tbo  vine,  and  ffods  sueh  i*-  a  variety 
of  red  beet — also  thathis  work  baa  received  tho 
sanction  and  encouragement  of  learned  societiea. 
This  beet,  etiouRly  saocharine.  yields  on  fermen- 
tation, a  wine  which  ia  said  to  tie  quite  equal  to 
many  of  southern  growth  ;  and  the  plant  has 
the  advantage  of  being  adapted  to  all  soils 
and  climates. 

An  instrument- maker  In  Giittingen,  Herr 
SartoriuB,  baa  taken  up  an  idea  oonoeived  long 
ago  by  Ritchie — viz.,  that  of  weighiog  by 
means  of  tordon  of  wirea,  and  he  now  fumlshee 


JjEhsbs  to  the  editob. 

lWt4e  bMIoU  MMrtw.  wyswOte  Ar  Os BfMWwtf 
■-       m  XtUer  mfttf^f  ripmUtMia 

laOfSDnoaq^Ot 


U  namttr  at  On  LeUir,  u  ikO  at  On  ptf$  m 


, ^ vrltfl  what  he  kaen,  and  se 

amdi  as  lis  knoiR,  bst  aa  more ;  uid  that  not  la  tUi 
odIj,  bol  fat  bU  otlur  nibjeflta :  Fh  nuh  a  panoB  may 
ban  siaaa  frtiealsi  kocnskdge  sad  saparienos  of  tba 
nek  a  tas^ia,  Ikat  aa  te 

.. _-, a  thsBwhat  evwraodv  loo, 

ud  le^  to  kan  a  dnttcr  irfth  this  Uttle  pttl^ao*  dI  Us, 
wOlmidBtakstawilta  fill  whida  body  of  iHnileta:  a  visa 
• ' " *— KsdadvelktfiwiciasL'' 


QBBBNWIOH    MBAK   TIUB    FOB    TBE 
WHOLB      WORLD  —  TBEBKOHBTEB 

—  COMFABATIVB  UOHT  OP  THE 
HOON  AND  FIiAKBTS  —  BBBCIIHa 
BaiTATOBEAIi— BUN8P0I3  AHD  IHE 
WBATHBB.  AQAIN  —  OOHBININO 
BBBTHS  AT  BBOMPTOH— THE  BABO- 
UBTBB  AS  A  WBATHEB-QI.AS8  ~ 
PBOFESSOB  GBAMT  AND  THE  MB- 
TEOBOLOQIOAL  OFFICE— DIVIDIKO 
A  THBBUOUETBB  SCALE— "HAZB  " 
OVBB  LUNAB    CBATBBa~BUQI.EHA 

—  X.OANS  —  1      TAUBI  —  KBASTTBIKa 


[19637.1— Taa  absurdity  of  any  attempt  to  make 

Qreenwich  Mean  Tims  uBiveisal  m  every  partof  tbe 

'tohe,    to   which  you    refer  in    your  '■  Scientific 

'B,"p.  445,  maybe  illustrated  by  aauppoiititiouB 

aple.    "Whstia  the  timet"  inquires  adrowiy 


why, 


yet  I  "  aud  tinning  round,  atraightway  goes 

sleep  Bfiain.    Nor,  pethapa,  would  it  be  much 
sier  topersnadeaman  looking  outothisquartera 
Nogpur,  that  it  was  only  2  p.m.,  when  before 
his  eyes  was  a  bciUlant  winter  Moon,  high  np  In 
thedr. 
If  •■  Tenant  Fanner"  (quety  46738,  p.  469),  will 
is  a  little   lamp-black  and   salad  oil,  and   rub 
lis  upon  the  scale  of  his  thermometer,  afterwards 
wiping  it  off  the  face  of  the  toale  with  a    clean 
piece  III  rag,  he  will  find  that  tho  diviaioni  will  be 
decidBdly  more  perceptible.    He  moat  eet  the  sur- 
face of  the  wood  as  cteau  as  he  can,  leaving  the 
black  mixture  in  the  divided,  liow. 
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I  do  not  belMT*  that  ths  nuUcTL&la  &ra  in  ez- 

iitonoa  toe  m.   c;.tegjrioal  reply  ta  aueij  457(>I 

fy.  WO}.    Tbe  lata  I'lof.  Lt.  P.  Bouil  did.  huwevn, 

dDiiiig  the  jvu  llMU,  aBtniDiiiie  the  photamettii: 

JiinitKr  at  Alf^iii  OtipoBitinu  I 

ITopartioa.        — ^^  ^^^  ^^- =  -gjg^ 

light  deentdH  a«  the  si|mn)  ul  lbs  magniffius 
power.  AH  ejepjcoe  maiiniffiag  4S  diunutsn  will 
thow  Jupiter  of  the  u-tue  >ia  ai  tha  Hgon  appeus 
-whan  Tiswed  irith  tbe  nikiicl  rjn. 

"A  Mech'tnio"  (qasry  4-i7S4,  p.  460)  ..  . 
•IvTste  ttaa  Polar  AiLi  of  hii  Equatureal  S  j°  2t'  it 
lie  it  going  to  orect  it  in  LiT«po.>l. 

Aa  I  am  laid  bf  mr  clerical  fiieoda,  it 
tion  or  axEsDaatiguot  theigiaeiihatlrequeiittep»< 
lidona  in  tlisir  (eniiDiu.  Lhat  iteratiou  ii  lUTatuabla 
ai  a  iBsana  ot  iajpneniutt  aud  enfoioing  facta,  I 
■na  going  to  act  u{»n  tbe  aisumptiOD  thac  it  i«  eo, 
and  OQCa  moru  iuiila  alleutinn  to  the  extraordinary 
divenity  of  waatber  prcvjihug  upou  the  globe. 
Soiing  the  past   two  or  thteo  weekg,    we    note 
in    the   Ifetaorologiciil    Heport    (lom    the   Boyal 
OtoenralorT  at  Qravuwico.  that  the  maanteropetS' 
tore  has  vaiiad  irum  'iG"  to  U  2'  above  the  20 
jaan'  avenge;   and   yet,  ooucunuatly  with    ' 
kbQomial  heat  iu  Eufrlaud,  we  lead  that—" 
cold  ia  10  intense  upou  the  Sahnni  tcoutier,  tbi 
Cne  day  the  Louii  column  lust  40U  Cdmela.     1! 
■oldieia  lus  dead,  aud  mart  are  it).  .  .  .  Many 
>ie  laid  to  have  purisbud  in  the  mow,  aud  the 
N  an  greaily  reda.'oJ."    Now,  it  ii  pruttj 
*'-t  aa  louj;  aa  there  ii  a  farthiiig  ''  *- 
ram  the  public  pariie,  tluit  palti 
poatotfl,  the  "Comiaittni  ou  SuUi  Pbyaica, 
Dontinua  to  ciint  foi  the   benefit  of  tbu  ]> 
tximpraiug  i!,      Hcuri',  it  the  TicB-Pratiil' 
CODBoil  laally  hai,  iu  bia  aiciet  heart,  the  tlijhtFsl 
lailh  in  thla  wrBtuhid  adnrLiii.!  »h,im,  he  mi<bt  );t'! 
Kunathinjt  for  tlia  imiiou'a  ■uon.'r  by  iitaiiotiu,; 
to  the   ■■Committ..."   I,   «i.,,IJ«   (it    tbej    can) 
whether  tbe  Una  and  bi-i  span  an  acting  at  iirraeul 
jnpon  the  Britiah  JaUuda  or  upju  Sorth  Afri'^l- 
jfliay  oui't    wall    be    aiuiultaueouily    influenciuB 

Apioposof  auuipjta,  I  have  n'lt,  for  a  verj  lotip 
time,  come  acruja  a  njure  stiilciiig  specimen  ol 
fatuity  than  that  alfurdud  by  a  1 'tt«  io  Fridny'a 
JkHfy  ycict  by  a  sentleman  ijumed  Swioton,  on 
"SmupoUand  Vuliainio  Erupti  lua,"  iu  which  the 

t^BDomena.  His  idi^a  is  "ilitt  llis  eruption  of 
VenTiuB  aiid  Etua  are  marked  hy  the  cyelaa  inter- 
Viniiug  hetwevu  The  fu>v>-e>it  nii>i  ths  moat  lunaputa 
mUiaish  liiir  )K-ri;Jf  i.f  n,(,i-,V;/  mn^  hqiu  out  or 
tiMjmn  hrfunihemiiiiiiiii,  aii-t'i,  rniUati  om  vr  titii 
J/«tw  «Ji*T  tht  «nj-„„.|  ,<n-  ft  .'^i.  ■!••  { ! ).  I  wnulii 
jnmplyinyiteattp.iH.mti.tl.,,,v„r.[^  whith  I  b.w 
ilaueiBed  in  my  nii'itatiou :  and  further  ask  evry 
coa  intcreatwl  in  the  aubj-.^it  to  compam  Mr. 
Swinton'a  liat  -if  Btupti.jna  w\h  VotVt  auaapot 
tables  in  Vol.  XLIII.  of  the  Mumin  of  the  Royal 
Aitiouamieal  Siicinty.  He  will  uot  be  very  muiiy 
minatM  iu  eoniiniiP  tu  an  txcetdiugly  d'?timte  con- 
oliuioD  ■•  the  valuH  of  litr.  S.'t  "futi." 

I  aee  by  the  papiira  that  McL-od  of  McLmJ 
has  leaiguad  the  AMiiitaiit-Si.-cri.'TatyBbip  of  thii 
Sdenoe  and  Art  D>'|iur|iiieut.  nud  that  he  ii  In  hn 
■aaaeedsd  bv  IJhIiiuhI  Dnnrlly,  u  iw  Qiteotoi  of  the 
Sueace DiTiai'Hi  '■Hfan.  uhiw ntaiuin"  biapresi-nc 
poat,   will,  la.  Aa-.i.(»i,t-S.er.-ti.rv  «f  Ibe  Jiliiri- 


------ _„-,.    .  Ni.w 

mui  HA^t.'l.i'".  J'w..H«,-i(-.  tha--McLw>d'i 
Mlaryiintiiruxlat  !.1,2W},  uud  thst  of  O.il.mFa 
XhMuwUy  at  i:it-»i;  ami  1  ihiiik  it  v«yd(^ixlilv 
Indwd,  ill  Ihn  ualii^Dal  irilur<.-a>,  th.t  Uio  uihli^ 
■honlil  ipwdil]' bu  ■iif'imuil  vb.-thi.-r  tbia  aoiiiB- 
«Aat  exMpUaiiAlly  fa»oiifpil  f,ffia-r  of  pnsin' «,■:  i., 
fee  Hia  futon.  Id  draw  '-Ii  I.'m  aoniiilly  irom  Ibe 
EsobMDer.  or  wbetlur  ho  ii  lo  forr^  any  pofi-ui 
n  attaohni  to  two  ofiiuvi,  whidi 


OfflM  U 

to  any  commou-M 

inportaut  to  be  ill 
Oieiicj  by  oua  and  tl 
peibBfii,  wo  mmv  I 
Committes  of  (inui 
atnmg-miniled  ai 


u  a  Vic 


BiomplMi. 


I   the  II 


'ProaideDt  -if  thii 
KilucutioD  BulHoii'U'.ly 
M[iiei'Z.ible  to  put  u  )>p:gm)i- 
iinua  of  iiluralism,  «:<,',,  at 
ill!  the  Britiih  tixpiynr, 
di<«lt  wiih  bya  prsEURull' 


imqnuiibbi  King,  haa  at  XnnA  ii  ri^ht  to  dvDi.iud 
tlul  the  ilutail*  of  ita  cipiudltun  shall  be  fur- 
nlikadtohiui. 

The  roceutextianrdiiiary  heiijlit  of  tbe  baiomntei 
kOSg^Utoms  tl.  n."i.Hrfc  Miilaniiigalar  untriist- 
WirthinBaii  us  a  "  wwilhT-KlaM."  On  Sunday. 
tbe  Inth,  with  Ibe  iiii-rrui y  iiuliEatinit  a  prsHiirn  nl 
3051  &Mtt.  a'«r«  the  w.-lpvtl)"  ell  .I....I.;,, 
riiiMf,  wa  had  rain  ut  tiiu  iiKti.ia  whimcg  1  wn:e.' 

In  the  Heteorolii|{icu1  cunueclinn,  too,  I  would 
bSpTCii  my  -    - 


of  Srit 


trofeMar  of  A-t: 
Glasgow,  baa  bt-an  li-inliu 
Mid  undoubted  authirit] 
tbe  ItsteDtol'iKis  •!  Hqi 
kdeqaate  return  f  >r  Ihi- 
SBaoA/J^  deroted  it.     Ths 


.   hr,   O™. 


:  Ifae  "milliuuaof  ui 


observatiuiu."  of  which  Sir  (ieorge  Airy 
apoke,  are  b<in[{  uduloualy  added  ia  at  the  i 
nbrerf  atorii!*  ulliliated  to  the  MHt'..-urribi|{i»l  Office 
I  am  not  coucetui'd  to  qU'  ati"u:  hut  that  auy  rflec- 
tualatti'mpItoco-orditiatethiBOdiaupoureliau  of 

worth  the  paper  it  wna  developed  upon  hai  e*ui 
l>«VD  deduced  from  them,  I  moat  sirenuously  deny. 
No  doubt  a  certain  amount  of  work  ia  dooa  by  tbe 
actual  stuff  in  Victoria-street;  but  the  real  head 
of  that  BtatT  (who  ia.  iu  eScot,  the  Meteoro- 
logical oRice  himaelt),  Mr.  Scott,  was  mon 
candid  than  mnie  nf  bia  defeiidan  whei 
he  wrote  iu  Gu.,.1  (IVrf.  for  lost  Auguit :— '■  M 
regaida  tbe  posaibLlily  of  reully  pTtztiicliiig  Ibe 
weather  for  tbtsa  itlauda,  weeka,  or  even  daya 

log  I  nts  to  warn  the  publia  against  tipectmgwba 
ia  olaarly  impoHible."  The  whole  gist  and  ten< 
dency  of  Profesaor  Qrant'*  apeeeh  aeeiaa  to  ma  k 
lie  towunla  a  further  appeal  to  OOTpmmnit  foi 
funda  Had  such  an  Ofipeal  been  ur^fed  by  any  o: 
the  gentry  cooipoaiug  ibe  so-called  "Heteoroloc  cal 
f ;..    -_,.,_   jtojj   Saioty,"  who  already 


e  tba 


uul  a 


of  £!,( 


t   would  (oarcely  b 


tor  thi 
needed  tbe  wisdom  of  Soloi 
miitirei  pretty  accurately.  That  any 
motives  are  ao  unimpeachable  as  those  il  Prvfouor 
Urajit  though,  shuuld.  eveit  by  implication 
aaiiction  a  most  diacreditsble  system  of  sciealiti 
meudicaucy  ia,  in  every  senw,  deplorable. 

In  hia  reply  to  query  4.iT3S  (p.  ITU)  "F.  I.  C 
igtioiea  the  fact  lhat  the  bail! ii|; -paint  of  water 
vuiies  wiib  the  baT^mctric  ijrcsaun..  The  boilii 
u^iut.  212",  in  the  Kew  Sta.idiurd  imtrumeut  co. 
reipondn  to  a  buroineirir  prESsuie  (r^ducod  to  3: 


dilTer  from  this  qi 
^  of  F 


la  to"  UW;i;u.  ui 
iammut>'r.  Thua. 


ightuf  tbe  mercury  in 

UlQiu.  wat«r  will  boil  at  IW  Fah! 
baud,  wi>Ji  tbe  bamcaeter  standing 
ut  ^l>  Uin.,  an  it  has  during  tbu  last  tew  daya,  water 
-i-oulil  boil  at  t^^V  Fob.  Tbesame  remarks  ap- 
ily  to  the  aucceediug  reply  by  "  E.  A.  B." 
I  would  join  Mr.  Soott  (i^uery  4.iS<10.  p.  4B2)  in 
is  ajipeai  for  information  on  the  subject  of  air 
ml  water  on  the  Lunar  eutface.  Wa  are  told,  in 
Rt-ct,  that  most  pmbahly  ba^a  will  be  seen  over 
arious  region  a  of  the  Luuur  surface,  baoaase  air 
nd  water  lauac—iu  boweVtr  attenuated  a  form — 
e  present  Th'  re  \  and  then  we  are  informed  that 

uiMi  of  air  and  wuter.  In  the  daya  when  1  was 
jading  Logic,  this  ustd  to  be  called  the  '■  Circutua 
ij.robs<.du." 

I  fancy  that  "E.  B.  F."  (query  4.JSI6,  p.  4331  is 
■.-..!_   — -,^^,.Q  about    the  EuKlena  propelling 

ore  I  qually  active.    Their  lucamotiun  would 

I  to  be  effected  bv  the  cuntrnctlon  aud  im-Iulit- 
of  the  whole  b<->dy  ;  Ibo  Engl  -nic  muhiug  th>!ir 

tUeir  way  tbrougb  tba  watir:  much  as  luLc)l^<9  ccuwl 

ily  my  iuability  to  reply  tii  nuery 
iM-li  til.  iHi)-  Tbe  qmstion.  in  one  hensc.  ia 
loitTCial  or  monetary  than  a  uiathe- 
1  ln.Vi>  wiraotriTies  smu  mlYertiscmoutB 
1  rubJucU  alii  <d  til  lhat  oil  which 
kn  my  aid.  from  a  publiilinr  called 
■il«iTi,  in  Liind-iii.  It  might  be  worth 
while  r-r  my  i[ii->riit  to  write  to  him  and  inquire  if 
■    ■  y  fuch  book  m  "  O,  W."  wuiil«. 

t  stall  know  tl  whatarara  ••'/^•uia"  ia 
rotorriug  in  ([upry  VOaH  (p.  i<:i).  Th-:™  u  the 
well- known  romliaiiiiiB  t»  Alili-barim  s3iue  V  ii' 
'  nmhiin  at  a  (iPtitionannle'tf  itlmul  .'i-j";  buly.iur 
irreBpoi.d.iiit  must  liavu  ou  uuCDinuioiily  ».biru 
eye,  a>  well  .ii  a  lirit-cUm  jnttrunient,  to  si-o  tU^ 
With  tSil  i.n  a.  L^lu.  <>l>jwit-gltiii.  Tbe  other 
i».*>l  ni..''  ahiiutlW'  utr.  diacovrnd  by  Iliirii- 
•  otily  vinihl"  in  tbuInrgeatiuBli'uuiiinis.  How 
/vniu"    obtain    Or    estimate    his    [wailion 

The  niuthod  of  dutcrmiiuug  tlio  cuMe  ponteuts  <it 
a.  globo  duviHeii  by  '■  P.  W."  [qupry  1-^50,  p.  JSIi) 

,-   ..  -,  -    .    .1  ijjjj.  jj  [j_  unfortuiiololy,  incor- 

- - of  a  alobo  of  311(1.  in  diameter 

ia,  almnrt  Fxactly  Mi;i7-nT  onhioli-el.  The  formula 
is  remjTkably  euKy.  Itiihiinplv:  mnltiplv  the  cube 
at  th»  diiint-tiT  by  ouc-tixlh  of  v  p-UlouJli-i,  4,-c,). 
A.  Fellow  of  the  Soral  Aatronomlcal  Soelsty. 

UEDICAI.    BEPLIBS. 

WUTB.ITIVH   VALUE  OF  FOOD. 

[lOll-H.J— Tiiia  quBJtioii  is  one  of  great  praclicat 

Inlor.nl.      Ill  my  judgment  the  valog  of  Uesb  food 

.^  vnfiiy  avi-r-cotimaled.     Taking  tbe  price  at  pure 


cousomer  Hve  shilliug!)  per  pound.  Taking  tlw 
price  ol  good  milk  at  hvefwuce  per  quwt,  tar 
wiiiiih  the  moet  aioelleut  milk  can  be  uiitiibated 
in  Loudon,  that  coiuis  to  twoptnCD  per  peooi. 
\ow  Koud  milk  coutuiiis  uue-eigbth  part  of  tolid 
residue  with  Mveu-eightba  of  water.  The  sulid 
food-matter  of  milk  tjivtetore  ouati  aixteco-peiia 
a  pound  as  against  £ve  *hilimgs  per  pound  lor  tkU 
of  leau  beef. 

Kow  milk  is  a  typical   and  perfeot  food  if  oalj 
the  cowt  are  fed  upon  a  f reah  uid  TMicd  food,  ami 

Kod  milk  is  tbe  only  fojd  upuo  which  maa'i 
alth  nan  be  Boatinuously  kept  in  a  perfect  esa- 
dicioD.  The  aolid  reaidna  of  oiilk,  tboui^h  no* 
t^oitiug  ouly  ouc-fourth  as  much  as  that  of  beef,  i> 
in  reality  fur  more  valuable  a*  a  food  matuial. 

As  to  tbo  Hduiteraliou  of  milk,  IJiat  can  aaifllj  bi 
chocked.  There  ia  in  erory  dialiiot  otLondoat 
public  analyat  attached  to  the  veetry,  and  if  aletts 
complaining  of  the  uiilk  auppUed  by  a  parliciiUi 
railk-vcBdor  be  sent  ou  to  the  public  aaalyBt  at  tke 
vestry  o&iue  for  the  diatriut— the  letter  stating  thit 
ita  writer  iB  a  wurking  man  who  cannot  aflora  tk 
eipauae  of  paying  for  the  analysiB — it  will  be  tomd 
that  tbe  analyst  will  biouulf  take  the  mattar  if, 
have  spectmens  of  tbe  milk  in  quealiou  takeasH 
analysed,  and  the  vendor  warned  or  proaacalal. 
So  much  fur  tbe  at-preaant  unappreaated  find 
value  of  milk,  and  the  melhodof  insoiing  apnUic 
i.  unadulterated  milk, 
ffer  muvti  tor  waat  of  food  btisf 
properly  aelected  may  be  divided  into  four  caB- 
gonra  1.  Theie  is  the  growing  child  and  youth. 
■i.  There  ib  tbe  nursing  mother.  3.  There  ia  tks 
fully- worked  mechanic  whoie  wife  ia  not  clenrsl 
wluilesomg  euukiug.  4.  There  is  tba  dynpsplia 
middle-aged  patitut,  who  i;mscintce  and  Diiei]^ 
fuebla  for  wont  of  proper  nutittiun. 

I.— Growing  children  must  havs  food  whidlwSI 
.pply  ttis  body  with  materials  for  aJdiiinuI 
uldui)r,  as  well  ae  for  repair  of  tissue,  and  fn  Iht 
production  of  beat  and  form.  In  tL-^  exienniB 
'  the  frame  lime  salts  ant  as  btieka  and  moits.  i 
id  are  iudispeusable  for  tbe  coustrurtijD  of  toUd 
luy  and  other  tiaauea.     Now,  Qeab  food  is  tisehv 


"ffil°l 


LguiQomt 
they      gnaw 


that    < 


Uesh  and  suck  i(J 


but      that 

their  prBT  as 
blood.  Andiar- 
erfol  aolvunt  (ct 
earthy  matter  iu  their  i^aslric  j  nice,  whicb  aoaUt* 
them  to  digest  buues  very  perfectly.  Bat  wilt 
growing  cbildreu  aud  youths  this  eartliv  bosii  has 
■  ■■-  -  '  from  grain  aud  milk  foods,  'the  rickaly 
ea,  and  stUHted  farms  that  an 
of  iar<(e  towus,  aud  f  ajiaciaUy 
jere  f  Lictorv- work  tempts  tht 
her  natural  apheru  of  work  it      I 

in  SL-lection  of  fond  aud  in  ita 
gireporation.  This  tells  etpedally  wheuevur  gud 
— "k  is  not  used  as  bu  oriicld  of    food   lor  tks 

.— Nuraiug  motlierj,  often  very  folly  worksd 
iltundiog  to  their  hgmea,  are  BUpiJlym^  toUu 
lies  at  their  breiuta  i>l  Ihem  eanhy 'mittai* 
icli  serre  to  build  up  Ihn  bones  and  framewmk 
of  their  children.  Now.  it  thoy  nuraa  their  bsbita 
upou  l)eer,  or  upon  duiih  food,  thesa  slamenJi  ge 
'    the  milk  at  the  eipense  uf  the  motbar's  oai 


those   triwna 


tissue 


Ueu 


ithers,  which  dous  nut  show  it«ilf  at  all  ia 
laciation,  but  which  is  oilun  rather  nttandat 
with  corpulence. 
.Such  motberK  gel  fat  .-indgiHSty,  are  low-s|Htit(d, 
icapahln  of  nartiou,  uu.l  of  tpn  sleeplesH  aud  ini- 
lublu ;  Iheir  teath  rapidly  soften  and  decay,  and 
their  ohildrsn,  though  often  very  fat,  ura  T«7 
Buhealthy,  aud  pT<<iie  t-i  die  of  aonmhiioB^  A 
brain- diseaie,  and  of  broui'hiljs. 

Such  woKiun,  if  th--'y  attempt  to  c^ve  up  tbtir 
n,  lirid  tlkeir  milk  ^top  and  tb^'miieivet  feal  Mil 
ire  feeble.  But  thi<<  I  huv— that  it  a,  mothar 
mot  nurse  her  baby  ni-hout  h-er,  site  is  not  fltto 
r,e  it  all,  and  tbr  child  shmild  havn  a  wet-nans, 
be  fed  upon  cow's  milk  aud  wati<r  aud  sugar. 
Bijiliog  wntur  should  be  ]>'iutcd  into  good  ciw't 
Ik— half  and  half— and  Ibia  be  evreetvued  witb 
if  Bugu.  The  food  shoiild  be  inckad 
t  of  a  cleui  bottle  jiiat   as  if  the   baby  wen 


a  the  tuil  of  Ibe  year 


il-buttcr 


iind  milk  das-a.     If  tl 


ihillicg  a  p 
The  Bulid  n; 


„..  .  a  little  baked  or  boiled 

ho  uBwl  iuitedd,  tbe  flour  being  well 
athiutoml,  and  the  milk  tben  pooad 
the  saucepan.  Perleot  nleaiiliiiaai  wat 
in  bottles,  saucepan*,  &e.,  ii  iniliipiii 
3vei]t  nourmg  of  the  food  And  illan*  ol 
If  clolH  of  curfl  coma  away  ia  Ike 
'-'-■"- —It  J*  raduort.   If 
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iha  chil.l  be  cmigtipaltd,  tbo  l<>od  mnit  be  made 

Ihiann-. 

Tho  nurain);  mother,  if  aha  would  make  geod 
milk,  muBt  livH  Inrgel]?  u|inTt  milk  foods,  aod  none 
ia  bolter  tliun  catmeiil  p'<rrid;>'  eaten  irith  milk. 
Tho  porriiljtn,  made  na  1  hnTo  htlore  dasoribtd. 
mnat  bo  cooked  iu  wii>er.  and  boiled  hnrd  foe  hnif 
in  hour,  no  M  to  be  tlinranichly  conked.  Itihonld 
Via  poured  out  into  a  yegft:i\>\a-:\Uh,  aad  sot  like  a 
jelly,  aud  ihould  con]  irithoot  a.  eo^er.  or  tbe 
itanm  will  oondan«e  npnn  it  rnirl  spoil  ilg  flnTour. 
Tho  pinidf^e  wbm  n,l,  aliiuldtfO  atmooth  luiiform 
tremulous  jelly,  not  Blaichy.  and  nnt  puty  in 
£irour;    and  fnc  fiiin  Imrniag,   smoking,    and 

8.  Tuking  Iha  workiui;  adui'.  who»e  body  is  fully 
grown,  it  will  be  seen  that  be  baa  leas  nera  -'  "^  - 
«artbT   ulta.  baiiaft  only  rrpair  of  frantot 
-vida  tor,  in  additiiu  lo  tbe  produetton  of  heat, "and 
Ihe  liberaliiiD  of  force.      The  dyspeptki  baa  ofl 
mined   bia  ctomaob    by  smoking  or  drinking, 
aomotimpfl  by  swallowing  unebewed  food  owing 
defedire  teeth.    Here  tha  rem'-diea  are  the  lu^g 
■Off  tobiGCOandaloDbcl ;  alanBotdtLnkingatraiigtAB 
«r  coffse,  and  either  tba  additinn  of  npplemeiicaij 
teeth.  ortbBuaeotfoodtbatneBdibntlittlecbBw- 
ing.    For  aJ[  anoh  pirsons— tbe  nateing  motbar, 
Ihe  fully-worked    adult,    and    tbe    dyapeptit      * 
woal'l    adriee  tke    lol' — '--    '-—'-—      - 
whiob  for,  aay  aiipenc 
iial  and  Taluftble  meal 

day'*  work.  A  aiice  of  fat  bacon,  toaated 
Butch  oien,  and  the  fat  coUwjtcd  oarefnlly. 
iMCOn  abould  be  bfliclently  cookfd,  but  not  triKiled 
op,  and  the  Ut  shouM  cot  tiste  at  all  bomt.  A 
boiled  eg)t  turneil  out  dvkt  the  bacon,  and  a.  round 
■or  mora  of  ytafirdoy'g  br-[id,  toaated  if  preferred. 
TLia  aboiild  be  van^tully  eaten,  to  that  it 
i*  Ihrrou^'bly  maaticat"d.  and  all  the  bacen 
that  is  cooked,  itirludinfi  tbe  fat,  ihould 
be  eitnn.  Then  Huith  up  with  a  large 
aanorrful  of  oalm^al  pnrriilgs,  eaten  with  a 
l«lf-pint    of    good  rich   cold   milk.      No    tea, 

ooffBi-,  or    olber    iJ^n-,   lo    breakfaaL     Tb 

■ridge  li:ft  Irom  breabiaat,  if  oiTrrcd  otot  i 
miue  in  a  cool  «ne>t  plaen,  will  lie  very  i 
aupper  tim-? ;  and  a  aauoertul  or  two,  with  auDther 
lull  pint  of  milk,  will  miku  as  good 
tnaa  oouJd  wish  to  aleap  upon. 

Tea  and  coffee  are  nice  up'in  occaiioni,  aay,  at 
'ta>  time,  whan  a  little  break  ui  the  day  ii  wanted, 
mad  tha  heayy  labour  ia  (•eii>'rii11y  done,  and  tbe 
hodj  wantirinfing  ou>.  Bui  to  ilrink  tea  orcofiRe 
»t  luaakfast  tiuia,  when  o  iiiau  bja  all  his  ileep 
faim,  in  unphiloanphlfJLl,  aud  ii  a  practice  which 
a  (mat  producer  ol  dj^'peji-ia. 

The  ttGO  uaa  of  mi'k  with  aome  penona  ncc< 
discretion.  A  Ur!t«  K\^^^  uf  milk  avallowud  am 
denly  will  form  ii>  t-.e  otomatli  a  lump  of  dens 
Oheeiy  cunl.  L'uder  tb?  iictinn  uf  tliB  stonmob 
tbia  will  turn  over  aud  orvr  liko  u  hea-ry  welghl 
and  as  the  gaitrio  jnicn  cia  nuly  attack  ita  nur 
faee,  it  digesti  voryalowlj-.  Tlia  au.me  milk  taken 
With  a  biaciiit,  a  alrcn  of  dry  tnait,  a  roll,  or  a 
■aneerful  of  potrldgn.  fonm  u  poroua  friable  dot, 
Whioh  breaks  np  nvniy  tiiiix  that  the  atomach  tums 
UoTcr,  aud  tbrnu^li  nbii^h  tbe  gaktric  juice  can 
eaailj  pusi.  Tbertforn,  milk  t'lken  with  bread- 
atuffi  i^  iniicb  more  diueatibia  than  by  itaelt.  If 
♦).-~iii,i.„  ..:i(  fniiiid  tno  strong,  a  hltle  boiling 
L>o  it,  and  a  piece  of  augar  added, 
ore  eajiily  digested, 
ig  (ooj.  life  is  improved,  and  also 
'»-ry  piirticle  of  anrptui  materia] 
man  baa  to  be  ejicreted  again,  or 
BjateiD.  T.ttn  labour  thrown  upon 
Ter.  and    other  eicratory  organs 

arid  the  spailini;  of  the  vftAl 


that  ei'-n  ii 
to  bloric  ut 
the  kidiiej 


ond  which  he  can  paa! 
amoant  of  work  wbicb 
bar  of  yean  which  be 


thrnagb  bia  body  us 

Iw  can  perfoim,  or  tl 

flan  continub    to    p: „„    „   

tliTvngh.  Therefore,  tlie  philofophy  of  milking 
tha  beat  and  mo^t  of  life  bangs  lar^^ly  upon  cjuM' 
tiona  of  diet,  and  upon  cimplimCy  and  ipareueia  in 
diet.  All  thti  will  bo  unpalatable  Qoetrine  to 
gentlemen  who  devour  so  inifb  more  than  thfly 
can  ciinsunie  that  tbty  invuka  the  aid  of  tho 
EjtotiGlr   Mhciiasio  lo  d.'Yi«B  ateya  which  will 

grown  curcuea.    Hut  I 
propoaitum    that  thn  hin 
earriea  throuab  tha  world  tbi.<  aooi 
the  gtari'.     Bi'duridiut  ealiiic  is  t 
of  the  modt  prulilic  causes  of  iltitJ! 


lay  it  down  ua  i 

y  motjgb  em 
and  decay. 


eihalatinna  of  the  skin. 

heat  of  tha  body,  li^btnest,  aii  ai  to  imjnae  on  the 
body  a  minimum  of  weight :  such  cut  i 
fii^Dralion  aa  to  impoae  upon  the  body 
iutertarenoe  with  ita  moTemeots.  Youut; 
bare  a  very  largo  aurfaoe  in  propOTtim 
hulk,  and  they  are  rery  prone  to  nutf  jr  I 
Emaciated  penone,  who  have  but  a  i 
hlauknt  of  fat  beneath  thtir  sliiiia.  ni 
clothing  than  othora.  As  a  hro.^d  rule,  flannel 
clothing  on  our  bodiea  is  cbeappr  and  healtLie 
than  firing  in  our  d veil iTiirx. 

James SdmnndH,  1I.D.,M  B.C.P.  Lomd. 
8,  G cation- atreot,  floiul-stieet. 

Air    INSZPENSIT.K      SUT     EFFICIENT 
UICBOSCOPB. 

[lO&ig.]— With  ynur  parmieiion  1  venture  tt 
submit  far  the  coosideratioa  of  the  Tinmaroui 
■ctentifia  and  other  readers  of  the  "  E.  H.,' 
whelhei  the  time  has  not  arrived  for  the  produc- 
tion of  a  i:heap,  and  at  the  sama  time,  reliable 
microscope  ? 

Tbe  "  bnus  and  glass  "  men.  with  heavy  pursM, 
haTB  bad  a  long  inniogs.  and  it  is  hoped  and  be- 
lieved that  they  have  eoet  with  in'trDments  anffi- 
ciantly  elaborate  to  saliify  their  requiremeDta. 

It  may  well  be  asked,  however,  of  what  use  is 
the  brilliant  lacquer  and  highly -Sniabed  workman- 
abip  bestowed  on  the  stand  and  other — noa  working 

.'—^    jarta?    Could  notoneoualli    ""  '    ' 

instrument  1: 


I  ID  tbe  leiiie 
■cura'fy  of  th 
iug  porta    g-narally. 


latter  to  thiiuainila  who  would 
laanst  a  Diicroicope.  if  the  np- 
cleiinr  were  likii  that  of  old 
uhl  b»  all  tha  lesa  iie..:1  of  a 
irnny  cabieet  to  ke^'p  it  out.  of 


iulli'iently 
ciury  the  ia 
'ted  to  the 


oonatructian  of 
tha  framiBK  of 

FhO. 


OHXUF  KICBOBOOPES. 
[lOOnn.]-!  tx  plea-edto  seothiaanVjectmen- 
ioued  in  yom  p^ier :  1  can  imtpine  no  mdoor  oi 
ontdoor  amasnsut  which  ean  nnpss*  tba  micro- 
tope  (or  pleasDre  sod  kaowledgo. 
To  say  that  it  ia  an  inezpnisiTe  Btauaam'>nl 
luld  be  as  misleading  as  it  would  be  falM.    But 

T  it  lliii  buliihiii  Tiiil  iiiiiniiii  bioMelf  tnlnt&inj 
'  live  objeoia,  aliethBr  belonging  to  carf^  air,  o. 
atei,  and  BBBy  a  hi^py  and  intellectual  day  will 
9  his,  in  Bssnhing  tho  oouDlry  fnr  aiid  near, 
ngering  b]|  s^Bsy  tarns  overgiown  with  weed 
varming  with  aqoatia  larva  and  minute  ani 
ill,  and  never  posnng  the  eseminglr  elaar,  still 
waters  of  a  shady  wayaida  pond  wittoiit  "-' 
ring  to  its  dirpth  in  search  at  fresh  baanti 


It  IP  cnnt-'mptuonsly  called  by  my  friend*  ft 
"Toy."  Bait  a  tur  br  not.  it  is  an  exceedingly 
nice  one,  sad  silmiied  by  those  who  have  nsed  it 
for  ita  aiesniea^  of  tltdJ,  bnndinevs,  &0.  ;  one  old 
inicroicnpiat  siyinjas  we  wsrn  viewing  the  wonders 
of  nnturBthrnuub  a  lion, 's  lUO  goiiiBas-"  ITiat'e 
a  very  nice  bttlc  tuol  cf  youn,  and  1  reckon  that 
when  you  get  a  biggnr  aud  liettcioue.  you  willoften 
00  hack  to  your  old  little  nun."  And  I  reckon  aa  to. 
It  has  a  TiimbuiatiiiD  of  three  j>awera,  English 
made,  liu.,  t,  and  t-  Of  course  it  will  not  Aiow 
tent*.  I  said  ori^iual  coat  was  £3.  I  ibauld  be 
sorry  to  take  for  it  and  its  £12  now. 

A  a  microscope  may  be  as  near  the  height  of 
ambition  of  mauy  as  a' 100  guineas  one  is  to  mice; 
but  get  wbit  yon  can :  when  you  can  afford  a 
better  j-nu  will  know  how  to  naa  if, 

Oiic>^,  when  at  the  ,Slorei.  I  wanted  to  see  an 
object,  snd  tnok  np  a  amnll  cheap  microscope,  and 
WHS  much  struck  with  the  same  iron  stand— in- 
clined at  any  angle— French  combination  of  three 
potrers,  coarse  adjustment  sliding  in  tube  flied  to 
atage,  al^o  fine  adjuBtiueot  eyepiece  drew  oot,  Hve- 
boT  and  forceps ca<e  nbout  bin.  or  inin.  "What 
is  tho  pricaF"  "iris.  6d."  This  is,  indeed,  a 
cheap  microscope,  and  surely,  with  a  little  self' 
deninl,  wirbin  the  lea'^h  of  the  many.  Ther  are 
usually  s.ild  at  about  {.'I  10).  "Yes.  but  I  don't 
belong  to  the  Btorea,  and  [  can't  afford  CI  IDs." 
If  you  will  send  your  name  and  address  to  me 
T  shall  be  happy  t<i  introduce  you,  and  yon  OUi 
then  nie  my  ticket  for  the  porpose  of  purchasing 
one.  Tku  can  ace  the  micriscopaa  withont  a 
ticket  a-  I3B,  Quean  Vintoria-alreel,  third  floor. 
Walk  in-lhera  ia  no  "■i"  who  will  atop  yoo. 

A  tarn  it  aamill  '.ike  mad'  hy  nature,  and  ahonld 
be  prefurn-:!  to  D  niiid  wht.h  ii  made  artificially. 
John  Alex.  Olloid. 
136,  FoJicbuTch -street. 

.<iiih  pleased  to  read  the 
•miiies "  in  this  week's 
idr»*<<lti.  have  some  m- 
r.  I  em  interested  in 
i  to  Bi>^d  three  guiueaa 


"lany.  but  caunr 
lymilf  villi  a.  tu 


an  hii-iru 
M.  8.  th 


Armed  with  a. 
a  end-thnnat 
erchief,  and  ub 


.1  oh  what 


<ng  rod,  a  net  and  bocft  to  Ht  ot 
nods  from  an  old  poaketband- 
It  Gin.  in  diimuter— a  bag  with  i 
ill  aet  out.  and.  miybe.  with  bii 
cope  in  bis  pocket:  a 
wonders  will  be  bring  tu  shore  from 
.    .  '   .t  marvels  will   be  eihil 
delighted  gaze,  aa,  after  he  baa  lut  tba  i 
'    learly  drain  away,  ho  has  lent  tbe  last  few 
into  a  bottle!     And  ob  !  what  bFippy  hoi 
le  spend  when,  after  he  has  Teacb>^d  buiiiB, 
has  emotied  the  contents  of  tbe  bottlM  into  a  bai 
,      '  bagged  on  tbe  sly  '.     He  b 

placed  a  small  piece  of  weodondafew  drops  __ 
water  in  bis  live-box,  aud  is  gaziug  upon  the 
ubabitonta  of  that  smiill  nieco  of  weed,  and  the 
iccup-inta  of  thoso  fow  drops  uf  water,  and  is 
>tudyiug  ttieir  internal,  but  Ironsporeut,  economy 
through  ihe  aid  ot  bis  mioroscopa. 
Maybe  he  will  witness  miuiy  desperate  lights, 
id  learn  by  eiperience  that  intelltctiLiI  aTiirnals 


e  marvels  of  His  c: 
13  ot  water. 


Wbeeldan,  Urso 
Cooko'a  "Poiidi 


power  to  put  luy  thought'*  into 
ouly  ruftr  vour  readrrs  ti  kuch 
s  "Uirvels  of  Piiud  Lifo."  John 
t  Russell -street  aud  lUt.nuoiter- 
price  2a.   Od.),   and   M.  C. 


tbe  cbithiiig  iu  which  the  b  rdy  ia  euveloped,  birgely 
detarminu  Ilia  araouut  of  thie  need  for  food.  In 
QloUuDg,  the  object  should  be:  porosity  to  the 


._. -livlgn.publiiihedat-is.  lid. 

My  microscope  I  bHuvht  at  tho  Civil  Service 
Stores,  and  it  otiginally  cost— I  say  origiuaUy,  for 
that  is  not  tha  Bipeuse  of  a  microscope— £3. 


itl  poiJcet  Itns  of  tbieo  powers, 
u  vcrv  useful,  esuedjilly  for  outdoor 
ninatiouB.  Bu-.  I  uUo  Want  to  do  more 
litb  a  pocket  lens,  but  am  debarred  by 
ms  of  micriiiPOpiis.  I  remember  seeing 
it  at  a  convGraiirione  el  tbe  Quekett 
r-juld,  I  think,  do  very  well,  and  be 
a  pric?,  ns  wdl  as  give  gondresulta 
a  fuinvrt'd  on  three  legs  (forming  a 
.     _,  aiers-  and   flue  adju9tai>^ts,   small 

st.iup,  &.^..,  cn.idfiiter.  tho  »h"le  (ulding  up  small 
and  emnirart.  I  ooijd  nit  get  any  information 
about  priiv  or  miker.  I  am  ture  a.  littli  informa- 
■'on  en  tb"  "ubjc.'t  w.mlJ  iuterujit  many,  and  trust 
may  bo  farthcoming.  C.  O.  Cooper. 


[1M62.T—H AVISO  had 
amateur,  1  xhould  l'ki<  ti  t 
tbeaubjcct  of  '■ 


n  murks  upcu 
.  ,  aug,;ti,led  by 
ineieiEiiroi  "  C."  in  vour  list  nunibr.  It  is  true 
there  iiru  KUnh  cb>Bp  iustrumHuls  as  ynnr  corre- 
spondent de^itribifa,  uosTing  Un  than  20l,  with 
nOD-aebromatie  object- i;la<.9es.  These,  howevar, 
are  not  to  he  tvL-amnivudcd  t^i  the  student.  "  C." 
siys  they  "  will  sbow  a  large  majority  of  the 
objects  'ligurnl 
muiuals."     That 

be  shown?    Ti.ur  .  -       ,     . 

thataUDh  micriiaciipea  wLuIduuly  disappoint,  if  not 
actually  delude,  tboir  piirebosers.  As  for  their 
being  "  brought  into  notice  hy  use  at  the  soirees  of 
tho  various  aooieties."  it  ia  not  to  ba  eipected. 
Who  would  cars  to  be  a  speutitor  of  such  a  very 
unsatisfactory  and  unatuw^Tivediaplayi'  Arospect- 
able  flrm  iu  Uirmmttbam,  wboao  cataliigun  ia  now 
before  me,  aupplirs  an  "improved  school  micro- 
scope," with  achromatic  cumbiuatiou  wliich 
—  '^■s  to  form  two  piweri",  and  tack  adjust- 
csiopoiiuil  budy.torMOd. :  and  a  "  student's 
j  microscope,"  with  corrected  Huygheuian 
e}epiei:o  uudaphruma'iooouibinutioufotmiug  three 
wer),  fur  ti  i<.  Anything  lowvr  in  price  I 
luld  not  advise  the  student  to  buy.  Evan  to  one 
of  Umited  means.  I  wuuld  rather  anggestthat  ba 
lauld  gn  111  tor  FOioulhiug  ni.alogoua  to  tha 
stU'lent's  model  micrcBci>iiu"  of  ihe  same  flmi, 

jittie 'i>bji-t-^ius<»,  limy  he  had  for  i'lt  3s. :  with 
flue  adjustuiDnt,  fi>r  .£^1  lilJ. ;  a'lil  with  tho  addition 
ot  polarising  apparatus  uoiaiil<4e  fir  £1  lla.  This 
is  an  insttunieiit  which  c<ial.|  bn  iitid  with  pleasure 
as  Well  as  protit.  An'l  whit  aiti-i  ,iil.  d<>tB  its  total 
uoat  icpraMutt'  Wby.scinvly  ninre  tliiu  thoprioa  of 
one  pint  of  alu  p-r  u;iy  forli  t+u'vi^iuontb.  This 
very  modwdti  ulliivnuf*  ot  I'liur.r,  nt  U.  Od.  per 
week,  Ci}iues  to  £-i  IU.  lor  thu  year.    And  (though 

what  earoett  witi'L-.r  into  the  hid;li:ii  mysteries  o( 


iiuall  A 


.citflca  with  Buch  ai 


ENOUSB  HBOHANK?  AND  WOBLD  OF  BCI&MOBt  No.  B79. 


ttme  ago,  I  hit  in  print  an 

viz.,  thftt  optialuu  ihonld  tuppW  nucxu- 
■capei  on  Oa  hira  rritem,  now  ao  geneitlly  ipplied 
to  pianofortci.  Tl^t  MCinu  to  ms  to  bs  a  mattar 
wall  wotUiy  of  attention. 

WolrahiUDptOD.  J.  7. 

XIOBOSOOPIOAI.     SOOIATT-SPIDESS. 

[19663.]— At  page  123  of  Tol.  XXVni.  yon 
Unidlf  iuMitad  %  oonunimlcaiion  from  ms  re 
■pideit'  welM,  to  wbieh  I  bss  to  rafer  thou  in«M- 
iun  of  tha  abovB  ■noiflty  who  nuy  b«  intarattad 
in  Ihii  nbjeet,  which  wa>  brought  betora  than  by 
Dr.  AnUiony,  at  thair  meeting  rsported  in  tha 
"  E.  H."  of  thii  dmta.  In  my  tettar  I  deaoribed, 
from  pmotioc,  the  beat  mode  of  obtaining  and 
collecting  Iha  proper  waba  (or  optica]  pnipoiaa, 
and  how  to  rael  tlitm,  so  a>  not  to  impart  any 
twiat.  Some  of  the  memben  who  apoke  to  Dr. 
Anthon^'a  paper  aeam  not  to  be  aware  that  the 
getnaatno  apider  never  spina  a  glutinoiu  web  ;  the 
entile  net  a  fiiat  made,  beginning  with  the  long 
•taya  (thoM  alone  auiUble  for  optical  porpOHa), 
thai  thoae  at  the  dronmterence,  next  tha  radial 
tbteada,  and  fluiibea  the  net  with  tha  ipinl 
"latlina"  (to  nw  a  nantiaJ  expreadon).  Whan 
tliaen  U9  oompleta,  the  apiunar  begina  at  ttaa 
"latiin"  next  tu  the  axterior  thraadi,  and  badawa 
them  at  regular  interTala  with  tba  glntiaoui 
flnld,  miking  rouid  and  round  nutii  aU  ia  com- 
plete. Thia  fluid  ipreada,  iu  time,  over  tha 
"ratliu,"  and  ■  j  tha  threul  appaan  aaif 

B  glutinona  itate  at  the  commencement. 

net,  thoe  bedewed,  fa  an  exquiiitely  baantiful 
objeot  in  the  aaily  moniisg  ann— a  uItst  ooid 
atrtmg  with  peaila. 

It  ia  extremely  intersatiag  to  watch  a  ipider  at 
thia  chelation.     When  going  round  and  round  ahe 

KM  a  tng  to  each  of  the  ndial  ataya,  and  ihoold 
not  approTB  of  it,  aha  goea  to  oae  end  or  the 
other,  Mta  all  right,  and  than  ipeedil^  retuining 
to  tha  other  operation,  finiahea  up,  nCiiea  to  her 
dan,  and  awaita  hei  prey  with  ezempUry jntienee. 
3,  Loiioa-temoe,  Jul.  20.    Bobt.  J.  £eck7. 


!omething  near  the  hariKoa,  or  alternately  aquat- 
tine  or  kneeling  on  the  floor,  to  ahooC  at  aomething 
ia  the  aanith,  waa,  to  lay  tha  ieaat,  "  rayther 
oaoomfortabte."  I,  however,  ovaroaniB  the  diffi- 
anl^  by  ipaUng  ui  obaervin);  chair  in  thia  way  :  1 
Htau  two  tiiangulai  fiamea,  &f  t.  high  at  one  end 
and  UL  high  at  the  other,  and  Oft.  long.  Between 
theae  I  arrangfed  a  aUding  aaat  which  ooold  be 
raiaed  or  lowered  to  any  height.  The  back  being 
hinged  I  oonld  lie  down  oi  ait  ereot.  With  thia 
chair  I  on  now  obaelve  any  part  of  tha  heanoj 
ritheaae. 

Now  I  will  atate,  from  my  "  Obiervatory  Book," 
,  few  thingi  the  teleicope,  ■□  arranged,  will  do. 

Ang.  8,  1881.  Ifiur  aasily  divided.  Two  atiLT* 
beaidea  Miiar  and  Aleor  in  tha  field.    Fr.  100. 

Aag.  12.    Cor  Caroli  well  divided,  ■■  are  alao  > 
and  6  Librm.     Pr.  100. 
I  found  in  a  abort  time,  by- training  the  eye,  I 
__  — v._i  ._  j^  much  mora  delicate  objeota: 


SStl 


panged,  and  having  derived  ao  much  benefit  and 
anch  unezpeDted  reaulta  from  one  myielt,  I  feel 
inclined  (it  yau  will  permit  me)  to  addieaa  a  few 
worda  on  theaabject  to  those  readers  of  "  oura"  ~'" 
are  intereited  in  astronomy,  and  who  are  (ai  1 
wa«  mjaelf )  in  doubt  whathoi  it  is  worth  while  to 

'-net  a  teleacope  of  lo  small  an  apeitan.     '^- 

d  remove  this  doubt,  I  vill  relate  my 


doable  the  price  hero  they  are  in  England.  I  could 
have  made  a  3'6in.,  toi  the  aame  money  I  tpent 
on  my  !dn.,  had  I  been  in  England.     But  to  pro- 

eaed. 

I  procnrod  from  Beck's  (here)  a  On.  objeot-glaa* 
fOTftdob.  =£1  it.  I  then  got  a  braaa-tninet  to 
make  ma  a  call  to  take  the  e.g.,  and  a  flange  lor 
Uie  end  of  the  body,  into  which  tha  cell  aarewed, 
tUf  ooft  2dala.  =  Ba.  I  then  got  a  tinamith  to 
make  a  tnlM  32m.  long,  to  take  the  flange  aaat  3i . 
'■''"'  >  -  ■    rn  a  piece  of  hard 

at  3s.  In  thacenttii 


I  going  b 
'•»■  0"  f 

aiLBweriBg the  abovejplauB  do  nat Nteaa 
__  .  ly  vols,  between  VoL  XII.  and  Vol.  miT, 
as  I  uve  not  them  with  me  jnat  now. 

■.  Berbnt  Blidk. 
lOlS,  Wood-itnet,  PhiladalpUa,  U.S. 


r    .3  ,■»!..«* 


l>r.  110.  On  trying  tha  planet  Jupita,  I  could 
see  the  red  apot  ttanait,  and  the  broken-np  con- 
dition Of  the  belta.  '  Satnm  I  could  sea  beaubf  nlly, 
-■  -       ■      i'l 


Oct.  13.  I  mw  one  of  Japitar'a  eatellltei  in 
oppodtioii  nnder  the  planet'a  due. 

Oct.  IS.  When  tiring  the  grt.  neb.  Orion,  I 
thonght,  with  110,  1  oonld  see  fooc  atara  ir  "-  - 
TnLpeaum.    I  tried  200,  and  waa  anra.    Stl 


Nait,I  bad 

wood  to  go  in  the  other  and — oast! 

ot  the  wooden  end,  I  had  a  hole  I  iiu.  lu  uiuuai 

tnined,  and  into  thia  I  iniarted  a  Sin.  length  ._ 

manditl-drawn   brass  tube,  3in.    Inside  the  flnt 

tube  I  put  another,  and  oouBeotiug  the  two  with 

the  rack  and  pinion  motion  of  an  old  photographic 

lens,  had  my  ey  apiece -tubes— ta. 

Now,  the  tnbe  of  tin  tor  tha  body,  I  covered 
with  aaveral  layers  ot  brown  paper.  At  first  I  had 
great  diffioulty  in  getting  the  laysn  to  dry  smooth  : 
bot  seeing  this  waa  caused  by  the  outside  layer 
drying  first,  and  ao  cockling  tha  under  ones,  I  hell 
the  tube  over  an  argaod  gas-jat,  and  by  thua  dry  - 
iog  the  inner  layer  first,  got  a  perfectly  smootl. 
aunace.  I  than  covered  tbe  whole  wiLh  boob- 
Unders'  morocco  doth.  So  much  (or  tha  teleacope. 

co&t  .ez  i>. 

Kow  for  the  mounting.  Uy  talcBoope  ismonuted 
on  the  top  of  a  faur-at<HT  bnildins,  uid  (alChougV 
In  tbe  centre  of  Fhiladalphia)  I  have  an  unob- 
■tiueted  view  in  ever;  direction.  Thia  being  thi 
caae,  I  thonght  no  atand  would  anit 
that  deacribod  by  Ur,  Philip  Vallana 
Vol.  II.,  p.  304.  Being  expoaed  to  every 
air,  I  found  the  tripod  baae  too  unstable, 

aiudsetthawhole  sffsirvibratii 


Sftal 


"E.M., 


After  many  tri^  al  difiorent  bases,  a  friend  aui  - 
seated  a  pyramid  of  lin.  pine,  IB  by  20  at  th>: 
bottom  atuTa  by  5  at  the  top,  and  6[t.  high.  Thiu, 
whan  placed  on  a  platfonu  made  by  screwing  twi.< 
boarda  3ft.  by  2(t.  together  oroaawiae,  made  a  Srui 
tend.    Cost,  £1  Ita. 

Kow  I  had  a  2in.  teleacope,  36ia.  focus,  witli 
powers  of  80,  100,  laO,  300,  eqnatorially  monnti:ii 
at  a  eoit  of  aboot  £i.  I  did  not  make  thu  all  st 
ones,  bat  bit  by  Ut  far  abont  a  year. 

Immb  Aaad  that  Mtaa^ag  on  Up-tM  to  look  at 


[19065.1—110.  SucFOOLS  Wbtsoff  hu  deot 

well  in  raising  tha  qoaatton  aa  to  whathar  tbs 

Salvo  ia  or  is  not  a  donble-drivat.    Aa  ha  hat  (a- 

marked,  aaaartion   one  way  or  tha  other,  li  Ml 

30f.  There(ure,aal  beUevethe  Salrola  aMii- 

iver,  I  will  endeavour  (o  provo  it  to.    Wh^Ml 

lauccctaful  or  not  I  loave  to  yowi  nadtnla 

It  the  machine  is  raised  from  off  tha  (TonBd  lad 
the  pedals  an  ntatwl.  one  wheal  can  ba  «bmIi 
atopped,  yet  the  other  oontinnea  to  rarolra,  and  ft 
aeema  to  mathat  thia  ia  thB  i«aaon  why  aaq 

C^  have  imagiead  that  It  ia  a  ringla  ddvar.  Fk 
i>UBOfatga»eDt,Miuaaannw  that  tha Mdto 
ia  speeded  level :  in  ttda  ea*»  flia  whaal  U 
rotatea  makee  two  nvolotiotiB  to  on*  at  tha  vu. 
Awelt-koowtt  crampondMit  haa  aald  that"tli 
wheel  which  maeta  with  the  uoatradftwMdMi 
the  Ieaat  work";  that  I  admit.  Pntthai  haMfi 
"  that  on  a  eoivs  Oa  ontet  wheel  having  Ot  m^ 
work  to  do  (beoaoM  It  aovon  Ibo  moat  gwai). 
tbentoredoti  not  drive."  Now«  tha  iiiBfiiii  fc 
made  to  ton  nmnd  ineh  a  aharp  onrva,  thM  Hi 
Inner  whad  doe*  not  rotate  on  ita  axia  at  bH-M 
ia,  if  tha  onlw  wheal  dcaatibaa  a  Adm  M«N 
radius  b  equal  to  the  dlatanoe  batwaan  tha  tM 
wheels,  then  tbe  outer  wheal  most  driva  ai  Of 
machine  would  rLot  move  at  alL-  Clearly  tba  iMw 
wheel  annot  drive  the  ""*''"»i  ainaait  doaaaai^ 
In  the  caae  anppoesd,  tun  on  iU  axU  at  all  Tit 
ateering  wheel  m  thia  ease  aota  aa  a  laaiataattolka 
inner  wheel.     Tbe  enter  wheel  maeta  with  tta 

laaatiealatanoeanddoaBBllUwwork.  

If  we  take  the  gaai  itaeU  and  •otatnina  Uiw^ 
ing,  we  shall,  I  think,  have  addittooal  paoof  tht 
thu  conclniion  la  eoiraet.    Snppoaa  the  drivia|> 


no  donbt,  I  set  my  sharp-eyed  trim 
daaoribethe  nab. ;  and  be  also  saw  them  distinctly, 
la  I  had  previooaly.  Since  then  I  have  often  seen 
them.  (To  ■'  F.K.A.S,"— la  it  usual  to  aee  four 
itara  with  so  amall  an  aperture  ?) 

Dec.  lat.  I  ahot  at  ,S  Cjgni  and  aaw  jt  very 
beaulitullv  divided  with  100.  y  Orionia  easily 
divided  with  200,  i  Andromeda:,  Castor,  f  Arietia, 
are  very  easy  objects. 

I  could  give  numbers  of  beautiful  objeota  that  I 
have  obearved  ;  but  I  think  these  will  show  anyone 
who  cannot  afford  a  more  ooatly  instrument,  that 
it  ia  decidedly  worth  while  to  nt  a  Sin,  With 
patience  and  care,  more  can  be  done  with  a  Sin. 
than  moat  people  would  think  possible  for  a  Slin, 
I  have  oftMk  been  aitting  at  the  eysfHsoe  fifteen  and 
twenty  minutes,  without  removing  my  eye,  trying 
to  dlnde  a  cloaa  double,  and  at  last  have  anooaoded. 
And  after  once  diridintc  it,  I  have  bisen  able  lo  i 
it  neit  time  in  one-half  the  time. 

Would  onrkind  and  talented  friend,  "F.R.A.S 
be  10  good  ai  to  give  me  some  acknnultihjtil  U. 
objects  fcs  a  2in.,  powers  of  100  and  200.  Also,  I 
want  to  know  whal  lana  oi  combinatiou  ol  lenses  I 
mult  insert  between  tbe  eyepiece  and  the  screen,  on 
which  I  throw  the  enlarged  image  of  a  eunapot, 
to  make  said  ima^c  sharp. 

I  wish  to  putU.A.  Bud  Decl.  circles  to  my  equa- 
torial. 1  know  how  they  ought  Co  be  put  on,  but 
the  thing  which  puulca  me  a,  linif  ta  Imp  tkt  aro 
of  the  B.A.  drole  ceincidtnt  icith  the  jtrat  meriditin. 


rnnning  straight  and  road  realatanoee  an  aq 


and  S  praaa  equally  on  b  and  t.  Bat  oa  •  oaR^ 
the  inner  wheel  (asy  tbe  one  attaobad  to  f),  b^ 
checked  by  tha  steering-wheel,  e,  will  aaoce  <rlM 
resist  the  pressure  of  5,  The  driviDg-paioa  briif 
pulled  round  by  the  ohaiu  in  the  diraettoai  of  tta 
arrow  7,  will  prats  on  b.  and  findjng  leM  naiataaaa 
there,  it  wUl  move  b  -.  but  if  T  movea  faitar  t^  i, 
h  will  drite  t  with  leas  force.  The  amonnt  of  tmt 
with  which  5  will  i/i'iiee,  will  be  tha /irrsmrv  of  ^ 
less  the  resiatanca  of  f ;  or,  tha  sum  ol  tha  iritil 
power  of  6  and  the  rewtanoa  of  a  will  eqnal  IM 
tulal preiiiirt  of  ,i  on  t.  If  tha  xeaiatBiiee  of  sa 
equal  to  tha  power  of  S,  then  r  will  not  be  numd 
at  all.  and  it  will  be  aiinilai'  to  tha  caaa  already 
supposed,  in  which  the  maehina  ia  tamiBg  ia  a 
circle,  and  tha  inner  wheel  doss  not  lotateatal; 
for  if  r  will  not  move,  7  mint  BtiU  praaa  on  t,  aad  ■ 
move  the  outer  driving- wheel. 

^VLen  running  straight,  and  with  pMtK 
road  resistance  on  the  wheel  attaehM  la  f 
than  OD  the  una  attached  to  i^,  tha  laalilaar 
of  <'  against  3  checks  tha  wheat  IB  tW 
side,  but  there  being  no  nsiataaaw  td  t  a^tartT, 
tbe  side  j:  would  revolve  faster  than  f,  aadlti 
machine  wonld  not  go  atnigfat  bsljtar  w  ilMi^ 
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it  to  run  straight  by  offering  a 
tqiKil  to  tlio  road  resistauce  on  y. 
If  revolve  at  equal  speed,  whioh 
eu  the  machine  ia  running  straight, 
id  mu6t  pre&s  equally  on  b  and  e. 
ents  X  from  revolving  too  qniokh  ; 
offers  resistance  at  b  equal  to  tne 
.t  e.  For  if  x  drives  faster  than  y, 
lould  describe  a  curve,  for  the 
cannot  slip,  as  they  have  the 
hQ  rider*s  weight  on  them.  Then, 
e  machine  ruus  straight  P  Clearly 
1  the  speed  of  y  being  accelerated ; 
>ecau8e  x  is  retarded.  There  is  no 
n  this  side ;  then  there  is  nothing 
:er  to  produce  this  effect.  Con- 
vrheels  meet  with  equal  resistanoe, 
d  and  the  other  an  equal  amoiint 
Oharles  F.  Steel. 


iAJi  W.  Moody  Bell  wiU  hardly 
ftsing  his  power  by  such  means  as 
bands.  I  conclude  he  alludes  to 
ocumulator  "  a  ^  doorspriog.  Bat 
>re,  or  at  much,  power  out  of  any 
than  he  has  previously  put  into  it. 

>  way  he  could  help  himseli  would 
'  his  surplus  power  when  running 
uhill  in  springs,  and  utilising  it  on 
)ral  plans  have  been  suggested  for 
isistmg  of  some  arrangement  of 
Jlc  powerful  clock-springs,  to  be 
he  down  grades,  and  theaoou- 
.pplied  to  assist  the  rider  when 
^ey  all  involve  three  things 
led  in  cycles— spaoe,  weight,  and 
Qstruction.  |I  have  never  neard  of 
ns  proving  of  any  practical  value, 
ive  showed  great  ingenuity  and 

}ad  tires,  though  doubtless  they 
ft  ground  then  narrow  ones,  they 
}r  push  aside  a  greater  amount  of 
e.  which  comes  practically  to  much 
Very  large  and  wide  tires  were 

*  Beck ''  bicycle,  and  riders  of  that 
achino  have  told  me  that,  though 
'  and  free  from  jolting  over  rough 

streets,  &c.,  they  were  very  htfd 

I  mud.  Curiously  enough,  they 
to  nm  remarkably  well  on  sandy, 

The  extra  weight  and  cost  idso 
ection. 

challenge  **  tricycle,  alluded  to  by 
3.  modification  of  the  same  firm's 
Ic.  I  tried  one  of  them  once  ;  but 
the  large  wheel  behind  made  them 

>  steer  and  very  uncomfortable  to 
could  do  nothing  with  it,  though 

.8  one  of  my  best  points  of  ridii^. 
86  I  80  hated  getting  down  and  re- 
rather  force  myself  up  any  hill  at 
:iug  a  bloodvessel  than  go  through 
rocess,  which  I  never  could  master 
Q  with  years  of  riding.  Hence  my 
meuta  with  "  Safeties,"  "  Ponies," 
y'*  I  found  a  very  useful  steed, 
treadles  or  took  my  feet  off  going 
said  treadles  used  to  whirl  around 
}  most  unmercifully.  So  I  took  to 
.st,  and  after  many  experiments, 
klvo  " — and  never  repented.  I  am 
at  present,  but  at  the  first  oppor- 
another  **  Salvo,"  balance  gear  and 
traction.  Whatever  the  theoretical 

I I  peculiarities  of  differential  gear 
ice  it  works  to  perfection,  whether 
in  zig-zags,  and  beats  every  single- 
br  seen  for  real  work. 

3  had  a  great  opinion  of  the 
th  its  fore-and-aft  steering.  The 
it  of  a  good  brake — the  ground- 
supplied  being  an  abomination. 
;er  be  devised  F    Though  a  strap- 

•  driver  is  usually  a  failure,  owing 
;el  **  takiDg  charge,"  I  fancy  the 
srage  would  control  the  machine 
jQ  of  the  driver  being  checked.  I 
n  hear  if  the  plan  has  ever  been 
rhat  result.  Treadle. 


AB7  UATHBKATXOAL 

►PTICS.— XIII. 

3up9lementary) . 

readi/ig  over  section  XII.,  with 
.  to  conclude  my  series  of  letters 
ject,  it  occurred  to  me  that  some 
[light  arise  in  selecting  a  proper 
tio  of  the  first  curvatures ;  or  in 
root  of  the  quadratic  was  most 
second  pair  of  curves.  I  have 
showing  the  form  of  lens  denoted 
le  equation,  when  its  value  cor- 
roaches  to  the  value  attached  to 
tins,  if  r  B  +  1  it  denotes  ffor 
m)  a  convexo-plane  lens,  or  (for 


negative  refraotion)  a  oonoavo-plane  lens.  Or,  if 
we  have  assumed  a  form  for  the  first  lens,  the 
diagram  shows  between  what  limite  the  root  of  the 
second  equation  should  lie,  in  order  to  give  suitable 
combinatioa  corves.  Thus,  if  the  first  lens  be 
plano-oonvez,  in  which  ^i  =  -  1,  the  root  of  ttie 
second  should  be  about  +1  I  heve  also  drawn 
two  diagrams  showing  the  limits  between  which 
thevalues  of  (a)  should  lie,  for  different  positions 
of  the  conjugate  foci.    The  line  drawn  from  ttie 

points  Ml,  f^ is  the  direction  of  the  inddentray, 

and  that  from  ri,  ft, ... .   the  direction  of  the  re- 


Substituting  this  in  our  equation  of  condition, 
there  results — 

1      +     4je   +   4a^ 
1-733  +  3*466a; 
1-816 


8-3a««  + 


4-649    +     7-466J  +  Ax* 
1-81^  +  6-216 ;  or,  2-33ir*  -  5'666r  ^ 

-  1-667 :  or  lasUy,  a*  -  2-42a:  =  -  -716. 

The  solution  of  this  gives  Xf  s  2-54  or  0*28,  and 
since  f .  =  —  (1  +  2x^f  ite  values  are  —  6*08  and 

-  1-66. 
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f  raoted  say.  The  pointe  marked  o,  are  at  distances 
equal  to  twiee  the  focal  length,  and  those  marked 
+  1,  are  half  tliis  distance. 

It  must  also  be  notioed  that  («)  can  be  e]qiressed 
in  terms  of  the  dimersive ratio.  For  we  have  \ld 
SB  (1  +  <^  /  2/,  (/=  foeus  of  second  or  flint  lens) ; 
but  d  s=  llooQS  of  the  front  or  crown  lens,  which 
must  be  taken  with  the  negative  sign  in  oom- 
binationwith  the  second  lens:  so  that  2fiFQt 
2  /  3  B  ri  +  a)  or  a  =  (2/3-1).  If  the  concave 
or  flint  lens  is  in  the  first  place,  this  becomes  a  = 
(2  3—  1).  From  these  considerations  it  is  evident 
that  we  can  find  what  ratios  of  curvatures  are 
suitable  for  different  refractive  and  dispersive 
powers,  without  taking  any  special  Talnes  for  the 
fod. 

As  a  further  illustration  of  Coddington's  rules, 
let  us  take  the  second  example  givea  in  section 
XII.,  and  find  suitable  forms  for  tne  lenses,  when 
the  fiint  is  in  the  front  place.  (Flint  index  =  1*6, 
crown  =  1*6,     =  0-6). 

In  this  case  we  must  haye  Ai  3'  =  A|,  (Ai  isoo- 
effident  of  fiint.  At  that  of  crown.) 

By  reference  to  equation  teble  we  have  :— 

Coefficient  of  flint  for  parallel  rays  =  -78  (ori"  — 
l-733ari  +  1-816)  x  0-216. 

Coefficient  of  crown  for  vergent  rays  b  1*166 
(*,»  +  l-428aa^  +  •464a«  +  -964.) 

But  in  this  case  a  =  (23-1)  «  (1*2—  1)  »  0*2. 
Substituting  this  in  the  second  equation,  we  get  (Iri* 
-.1-7334:1  +  1-816)  -  6-33  («•«  +  •286x^  -»-  -982). 

Let  the  second  lens  be  convexo-plane,  ttien  x^  <= 
+  1.  This  gives  x\*  -  1733  Xx  e=  12'64,  from 
which  4:1  r=  +  4-3  or  -  2*66. 

Applying  these  values  to  the  particular  lenses 
used  In  example  2,  we  have,  radius  of  oonvexo- 
plane  crown  =  3  /  2  =  1-6. 

Flint  lens  U  m       4-3),  r=   -  6/  +  5-3  =  - 

1-13,  «  -  -  6  /  -  3-3  =  +   1-82. 

(jr  =  -  2-66),  r  =  -  6  /  -  1-66  =  + 

3-84,  s  =  --  6  /  +  3-66  =  -  1-68. 

The  first  value  gives  the  form  (Fig.  4),  the  seooad 
(Fig.  5),  which  latter  is  alone  snitaole. 

We  will  next  find  a  ratio,  which  shall  give  ooin- 
ddenoe  in  the  two  interior  curves. 

The  fiiut  being  first,  we  have,  1  /  «i  «=»  (I  -  a?i)  / 
2/  (/*!  -  1)  ;  1  /  r.  »  (1  +  ar,)  /  2/  Qi  -  1)  ; .'.  (I  + 

Bepladng  ft,  /i  1  and  3  by  tVieit  tal^ 
-  iTj  =  (1  +  2*4). 


by  t\^^it  tildes,  we  obtain, 


Applying  these  values  as  in  the  previous  ex- 
•niiMe: — 

Flint-lcns  (a?i  =  -  608),  n  =  -^  6 /  -  6-08  = 
+  1-18,  s,  =  -  6  /  7-08  =  -  0-84. 

Orown-lens  (a-,  =»  +  2-64),  n  =  3  /  3-64  «  + 
0-84,  »g  =  3  /  -  1-64  «  -  8-9. 

These  Tallies  give  the  form  (Fig.  6). 

Ftint-lens  (x,  =  -  1  56),  ri  =  -  6  /  -  0-56  « 
+  10-7,  s,  =  -  6  /  2-56  =  -  2-34. 

Orown-lens  {xt  =  +  0-28),  n  m  3  / 128  =  + 
2-84,  S|  «  3  /  0*72  «=  +  4-16. 

These  values  give  the  form  (Fig.  7). 

With  one  more  example,  I  conclude  this  series 
of  letters. 

Taking  the  refraotife  mdioes  of  Chance's  hard 
crown  and  li^ht  flint  to  be  respectively  1*52  and 
1-68,  and  their  dispersive  ratio  as  0-67,  find  ap- 
proximately the  beat  ratio  of  ourvatnres,  to  giTo 
Ulterior  coincident  surfaces 

Here  we  have : — 

Crown  equation  for  parallel  rays  1-07  (x^*  — 
l-488a:,  +  1-603). 

Flint  equation  for  vergent  rays  *841  (i-,*  + 
l-tlaxt  -^  6340^  +  1-102). 

aB(2/3-l)s:2  (very  nearly),  and  3*  »  0-3. 
Substituting  for  a,  and  multiplying  -841  by  0-3, 
the  second  equ.  becomes  '2523  (V  +  3 -34X1  + 
3-638). 

Hence  we  have : — 

4-24  (a:i«  -  1-4884?,  +  1-508)  m  (a:,«  +  3-34*,  + 
8'688). 

And  from  the  formula  given  in  section  XII., 
when  the  interior  curves  are  alike,  iTi  «  (*4  —  -6:r,). 
Substituting  this  in  the  first  equation,  we  finally 
obtain — 

a*  -  3*02  a;  s=  -  1*696,  whose  rooto  are  2*27  and 
0*76,  which  are  the  yalues  of  x^  And  xi  is  found 
to  be  -  0  96  or  -  0-06.  The  first  or  larger  value 
in  each  is  inapplicable ;  the  second  givss,  f  er  the 
crown  r  :  s  :  :  21  :  19,  and  for  the  flint  r  :  s  ::  I 
:  7. 

Let  us  apply  these  to  a  eombination  whose  com> 
pound  focus  is  60in.  The  focus  of  the  flint  will  be 
24*627,  and  of  the  crown  16-5,  and  the  curves  are 
found  to  be:— Crown  18-06  and  16*34, both coutox; 
flint  16-83  and  114-4,  both  concave.  The  slight 
discrepancy  between  the  values  of  the  interior 
racUi,  is  caused  by  taking  two  places  of  decimals 
only  in  the  Talue  of  z,  instead  of  three,  which 
should  generally  be  the  least  number  allowed. 
,     It*  inatmji  ^1  ^aS&NLWsi&WB^  ^N5rw^'*.>».'^a»«L 
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jTrtu  fom,  Uia  opf::Ltiau  i*  much  loj  csmpti- 
cat?  i. 

iLit.  If  Uw  (Tcir:;  it  t.iaiciinvtx,  to  liotl  u  suit-  , 
kl.:«  ::i^: Iciu ;  iatbii  ei»,  -i  =  D,  au.l  th^fqii!!-  I 
tioD  t  cjodition  ia  enMr  toimJ  lu  ba  ..V  ~  'J'^i-,  i 
s  _  -.  ,1.  toe  paiitive  to?:  of  irbi.-li  =  u  ilii.  'I'bis 
giTBilwihs  flint  ciirreilT-h'  riiJ  SJ  M,  aud  the  ' 
cmrn.  beiaB  cqujcoiives.  Mch  curve  is  IT'IC  I 

l-.sta  njultt  ihow,  that  with  th«e  klodi  ot 

glir^.  a  ^od  obJMtiTe  oufiht  ta  be  made,  vrith  an 

eqn^cocrcz  crown  lens  and  a  coucavd  (lint,  haviug  ' 

one  uuc  ia  couUct  witli  its  uciuhbour.  | 

Oideiie  Vltkl. 

IHS  BIOHTS   OF   IITVENTOSS.  j 

[l^uOS.]— Ix  hii  letter  (IQC'iC)  ta  your  Ijjt  iiiun, 
at  i>i^  -titi.  Ur.  J.  IIr.iwu  coinpusa  tbe  Suiliiiji  of  | 
■  dih^aiDd  or  ■  coal-miiie  ou  oua'a  prapcrty  wiCb 
tbe  tLudins  of  an  iiivantiau  in  one'i  bnia.  Later 
OQ  Le  adiis,  that  "  the  mora  fact  of  haiing  Siat  iu- 
veutiul  uiythiu^  ghoulit  lastly  couatitutu  owuer- 
ibiii  ia  it,  and  tba  lole  right  to  all  proSta  deiiobla  , 
fiam  it,"  fiieaumably  iu  perpetoit;.  Tbe  aualogy  , 
I  b'>:d  to  bo  fulae.  and  the  atatemtut  to  ba  unjait,  i 
11  I  poiEcia  a  Geld  which  bj  tbe  law  ot  U»  i 
ountry  in  which  I  live  (that  ia,  by  the  geiMrat  | 
C}a->uiiis  of  opinion  of  tba  paopla  ot  that  country)  ' 


rlr.iwii  by  J.  Brown  if  a  Eommon 
>t  a  tuIie  one  i  lu  what  wiy  doxa 
imbl"  tbo  man  who  llndfi  a  diimimd 
>u  ii'  'ii'-ii  jiri'pTt//  .'    Th»  analogy 


prO|«r 


(ithfrw 


flthfi 


»Id  SL 


10  public. 


luld  n< 


any  It 


abaolut' 


my  own  abaolute  jiropurtT.  aud  thiit  any  paiion 
tie^fiuaiu);  Iheraiu  iu  atuLccIi  of  tiaasure— aiillmara 
if  h'l  LdJ  ami  romova  it — ia  guilt;  of  a  Irauil  upon 
m«.  But  tlie  Cold  in  which  I  i-ek  iaTeiitinu  it  Chd 
.MC 'I mutated  •ipciicnccof  milliouaot  thiDkiuKanJ 
W'jiKin^'  b'diws.  It  ia  th'l  aum-bitil  ot  all  nmiona 
JAT>  iition— if  all  previous  disc'iTery.  It  in  the 
lirtlxielit  of  all  the  wirld.  My  brain  ii  n  mtri 
to"!  -di  lijixle  H'itli  iviii'.'b  I  Hig :  I  us-  d  n'jt  u.ie  It 
iul''-.il  iil<M)ii;but  i(  I  du  I  Diiiattakaituu;  t<>thc 
nrixiiu'iiilaudMld  work  aMeb^Bidu  with  all  who 
•!!l-»  >«  \fi  qomi.  If  I  "  " 
it  ivin  u;U  (or  thai 
thn-.^qhirth  an']  fur 


*1« 


liTidiri; 


r  t). •.: ni i<.y  '.Uiv.<  w.uld  d.>  if  I  did not-hut 
a,iT  III  liii'liugit  ft  I'liiit  atiian  C'lr  >i  abort  a 
w-,  b-ifirii  aov ntli'-r.  Thiimerit  i«  juitljmina. 
I'l  t.r  thit  I  abml'l  \n  r-<Wdrd<)iI.  luanid'iil 
atn'if  'ii'it^BM  Ib'i  mill  irbu  wnul-l  ha*-- found 
■I  iny^tli'in  if  1  hvl  ii'<t -I'iimii-i  wouM,  wh"n  hh 
nil  ijan-.,  rowTn  hia  •h-irubf  Ibi  Mwara;  and  hi 
iili  Din  ttiir :,  aiid  th'i  l''iiilh.  and  llfth,  and  many 
i.T'-,  llMt  ill  till*  rnry  ■iii-l't'ipiUM  woild  <^f  ours, 
I  a  iir-iw'idiux  J*  ni>i>ifi«tly  imjitiuitil- 


nwiii-la,  tiKi   th' 
liiir<'r'.r<<,  '='■01111 


^'l^   tli'i  t'iirth4,  mid 
no  villi  'itlinri  ' 
1/.  KIT"  t)»  Arnt 


X  tiftha, 

.vru  tbv 

■W  'it  thn  in- 


. ....  ,jidifw;l  "luiwi  llii»t  proTi'.iia  rtHwiVMNira  and 
inn-iil'-ra  ham  hwl  iu  any  trrah  Invmition  U  too 
fntiiiiniiUy  iHtl'twI.  A  Hiuthus  iliacjval  th? 
«■„  .  ij.lii  ..I  B.iiT'.iA'rtiin  Brti..o,  Bill  \^i.*  the 
mi<ir.I,l.'ili«  t<.  til*  wmM.  Halt  B  kiiiiUr«l  littbi 
nriiil'i  ruah  t"  Ut'i  I'^t^nt  OlDviniid  Knt  protection 
hit  ititt-.ut  "  i'iii>r'>vmo'<iit*,"  and  then  luuJly  pro- 
(iaiiii  ■W'''"'  MiH'-runtmt*  bth  f or  wtln,  ami  at  n 
,«!«..  I.K,   wt,i.A  wouH 

Wl.iat^t.iw_ii'.«ily, 


Ill  I..Hi«y  l.>a>tU'i»,  ia  «■  »h»iil<i  "B  ■»  'i'™"* 
«|f>Uan.(.*iiitilrr.  H  U  WHiuK  U.e  W>'-»  tliit  lays 
tt.«,..J«ii.«K..  Alf«d  w.  Bo«rd. 


I,  becauae  many  otbora  might  very 
probably  make  tha  diacovcry;  almost  oertunlr 
would  whi'D  it  conoems  a  matter  of  general  ia. 
'  tsrt^t.  futortunataly  for  me,  I  can  piota  thia 
I  from  my  oini  eijierience.  1  bare  muiy  important 
m^ttcni  which  I  cannot  put  botora  the  world 
I  becauxe  of  the  eipenae  ot  Iba  patent,  ao  illuatratiu); 
I  the  di-iidTantai;^  ot  the  preicnt  syatem.  Bat 
I  amODji  them  ore  irome  reUttu^  to  a  aubjact  much 
studieil  .nowailaya,  that  ii  to  aay  aeconitary 
I  batteriea.  I  hava  expeninouied  a  great  deal,  ia 
fact  with  pietty  neatly  tncif  tona  which  baa  bean 
sngReated,  and  a  great  mvny  never  h(«rd  ot.  I 
mad*  one  aome  m  luths  agu,  aud  bava  been  in 
.  tniaty  with  CDttain  portiea  to  patent  and  work  it 
,  with  ma,  when  meanwbils  Mr.  Suttua,  of  Btl- 
,  laiat,  publiihfla  pretty  nearly  tbe  iima  thing.  Bnt 
I  for  the  expenie  of  tbe  pitunt,  Iha  world  would 
I  have  ceiiaiulv  ponsts'ed  tliia  kuo  it  ledge,  and  earlier, 
I  and  my  work  miiiht  have  receivtd  aome  reoom- 
<  pansD.  Uu  tbe  other  baud,  it  is  evident  1  thould 
:  have  appropiiated,  to  some  extent,  wbat  another 
'  baa  DOW  given  to  the  world. 

'rhsrufore,-in  pitenta,  we  have  not  merely  to 
deal  with  an  nbioluta  right  iu  the  iuvcutor,  but 
with  hia  claim  to  a  preaumplive  right  upon  aomo- 
thiag  he  takes  from  the  oommon  atock.  Th-i  pTililic 
has  a  right  here  a)  well  as  the  iuvautor,  and  the 
whole  III leation  raiolvas  itsalt  into  oaeot  thd  ut- 
most auvaatoge  to  the  whole  coromunily. 

Tho  pr/ialical  requireaient  ia  a  syatem  which  sbull 
totlat^go  avary  one  to  bring  fiittb  hii  ideas,  but 
alai  diS';nurnge  the  more  Usr-iii-wait,  the  pua- 
site  upon  tho  tms  inv<.>Dtor.  I  tbiuk  th*  tiirt!iing 
would  be  a  small  fee,  say,  flro  poiiniK  to  corer 
fivoyenrs,  and  thsu  an  aunnil  growinft  tin  to 
vreeil  out  ntolesB  things,  and  ru^tore  them  to 
caramon  a;o"k,  A  fair  eiJininitiou  na  to  nov.  tfy, 
to  bu  charged  extra,  but  not  an  abaitat'^  n-jectlun 
by  ei  iniinTj,  woull  also  bu  very  u?i:ful. 

THE  SA2T9EBS  OF  OXTaSN  M AKIHO 

[I'JUTO.I— FaoM  the  oorri  apfiuit'inoa  ot  thspaa^ 
few  weeks  on  tbe  ab-ive  lu'iject,  th«ra  would  aeem 
to  bn  u  rather  singular,  as  wrtl  as  lamenlnble, 
ignorance  of  tbe  daoger  a* ten  ling  the  proceaa. 
Apart  tram  the  qnesiion  of  thn  ndaltara'iiu  of 
muiguie9i  dioiiiln,  iMrhuiH  th(i  fullowing  method 
of  pruceiluro  In  fiygon  mauntactiire  may  iutemt 
tome  ot  your  madHm.  Althnugh  somewhat  magh 
and  res'ly,  it  ia  ttli  :ient,  aate,  and,  aa  ngardi  the 
apiMTituH,  iiiupcusive. 

'I'o  begin  with,  my  retort  is  an  0I.I  m-raury  bottle 
having  thn  throat  bored  oub  to  IJiu.  dianiKler.  and 
ali^rhtly  annioal.  To  this  ia  fitted  a  abort  Ifugth  of 
ordinnry  lead  pipe  of  about  tbe  aame  diimatar, 
tomad  taper  at  th"  enili  so  as  to  fit  the  throat  ot 
the  rptort,  and  to  thia  ii  soklored  a  t».t  or  so  of 
f-innh  giia  pipe,  which  tikes  the  indfarubher  con- 
nanticn  to  tlia  waih-bottls.  Tha  conicil  fitting  of 
tbe  retert  and  laid  pipe  need  only  be  roughly  dime, 
as  dur  ng  tho  prnceas  of  gaa-miking  thi  joint  ii 
lutml  Willi  a  paale  maila  at  whitiu^  snd  water, 
with  a  little  salt.  .Should  thiro  bo  any  nndar- 
;_.!.__. ^__.  by  the  ehokiug  of  tha  amis- 


hut  with  inordinirrone  of  thia  aoft  Blase  It  wHL 
1  think,  ba  fouud  that  long  balore  uds  poiat  ii 
reached  the  tube  shows  signs  ot  ooll^Muig. 

Id  support  of  the  msthod  nfarMd  to  in  toy  Irtfan 
rlll.iTD)  1  adducs  tha  following  exHrimeala:— 
rwenty-tout  thin  sofc-glaas  tcat-taboaas  nm^ 
alike  aa  possible  ww  •  ^  '  -  ■ 
irJj 


,  into  eaoh  td  tha  Snt  lii 
deotgrams  of  pnra  blank  midsit 
each    of  tha   next  ni  •  lib 


were  placed 
manganese ; 

quantity  of  a  mixtura  o(  tiaro  ihbg&  huh  ^n 
powdered  chlorate  of  potadi ;  into  tha  (•■■ini 
twalvs,  tha  same  quantity  in  aMb,  vutotM  i 
blaok  oxide,  ohlonti  ot  potasb,  and  aaA»(ttt 
carbon' ranging  from  a  mere  trad*  In  tt*flnllB 
about  10  per  oent.  in  the  last).  Th*  tMbsiwn 
then  mixed,  and  aftwwaids  raaoaMivBlT  b«M, 
withont  Tetareniia  to  tha  nambaii  tb^  Bon.  II 
was   found  that  ail  of    thsm    la«t  «■----  '^-•- 


,11.1 


rr. 


tlm  jiut  of 

ix  cri' Xt:.  "■"•ir^asi'is 

IB  III.,  iwri,  •iMlia  wMla  nmemt  u  Mn*  Mni«|I<"l 

T.  ;.»l.^t?li .III .ji  1. PT*;- '.?^'a 


^•x^  any  notion 

^    ;BAeiDterutt 

ajuait  npail  auoli 


SB  blown  trim  iU  i 

safety-valve. 
•  mivLiT  b>id  an  eif 
iiltbough  I  have  n 


oilultiralJaB  of  the  mangaaeaa  dioxide,  anch  need 
very  rarely  occnr  if  the  following  procautiona  are 
taken:  Uiirefully  eiunina  the  manf^aueae  for  any 
small  particles  of  toruign  matter,  piper,  straw, 
sawdust,  as  mentioned  by  "  A  Fellow  of  tha  Insti- 
tute of  Chomistry  "  (IBBiiD)  ;  fhotonghly  mii  the 
ingredients,  ao  that  evnry  cryiti!  ot  the  uhlorateis 
blaDkontol  by  tli'^  mtngiriesn.  Waab  the  ga«  in  a 
solution  ot  caustic  soda  as  it  comca  over.  D?  not 
hurry  the 


any  vary  apprwdable  qnanlitT  ol 
}  geii,  uiat  nx  gave  oS  oxygen  quietly  iritMil 
Ifrring  deformation,  and  that  twalT*.  ^  a 


<u  of  0: 


s  of  tl 


former  letter  (l'J.'>79l.  gave  aridanoa  of  thaftwmt 
of  earbonaceoua  matter.  On  axamlnsAioa  at  Its 
namberj  it  was  seen  that  the  tubea  whiiA  hal  U 
their  shape  were  those  into  which  bad  bam  plHd 
pure  oxide;  tha  tubea  fmn  whiah  axy|H  kai 
been  quietly  evolved  wsia  thooa  wliiali  Iwbsm 
anppliedwith  pore  oxida  and  powderad  oUsnt^ 
whilst  the  other  twelve  hid  oontainad  tha  ii- 
tantionoUy  adulterated  specimen*  pins  powdKat 
ahlorate.  I,  thsictore,  ooacluda  that  if  tUi 
method  abould  prove  to  be  aasatiitoatory,  it  wiU 
not  be  tnr  the  rearan  stiited. 

Involving,  aa  it  do'a.  the  nao  of  a,  dsmeitie  if- 
pliauCH  alOHO,  W.  J.  Lnncaater  may,  aa  a  pnolinl 
tBDlemiBt,  prefer  the  fIre-shoTel  method;  bntf« 


(1  Bocammn- 
I  and  Tmrio^. 
W.  avwnai. 


[t3GT2.]— Is  furlhpr  reference  tothismatt^I 
feel  sure  that  the  rvsdHrs  of  your  valuable  Jomnl 
will  aiirea  with  me  tbtt  this  disi-naaioa  bwbam 
inos!  iutetoting,  and  that  the  STidenoes  afldoetd 
by  your  varioua  lu^nied  comspondenls  deddsdr 
support  my  aoutemicn  that  the  actual  nun*"  ad 
preparer  lA  nuuigaDe*e  for  ozygm  ilofn  not  sdal- 
tarate  01  sell  an  adulterated  article  ;  that  whtn 
Giplotioni  bivc  bipnened,  they  have  bam,  is 
greit  part,  the  reault  of  ntechanioal  defaota  d 
B)iparatua,  caieleeanesa,  or  by  procuriog  thn  naa- 
ean'>(ie  from  sources  where  accidental  admixtan 
could  and  did  aiiso. 

l!iv<!n  Ur.  Laaeaater,  in  his  ^aphio  desoipliH 
and  tiiunipbant  finish,  nnwittingW,  but  clMdji 
couflims  no'  conleotiou;  whilst  Mr.  Drinkwate 
and  the  ''F.  I.  C."— both  111    fniiiiiiiinl  1  In  miih 


advantage  ot  direct  supply  from 


ill  also  appredA 
rom  "  pnMoaa;* 
lerienM  hu  lni| 


whoao  apeeial  prnvinca  aud  expt 
been  and  ia  to  produce  and  supply  tnanunsNai 
oxygen -making  of  guaranteed  purity.  I  hapf* 
to  know  a  CBRB  which  alsa  throws  some  light  ■ 
how  inadvertently  dctrimentid  admixtozas  aifaa 
A  large  house  iu  the  drug  trade  ordared  fam 
another  firm  a  parcel  of  mineral  [not  m-ncsrTT] 
S:ime  montlit  af'er  its  receipt,  tbey  iuformtd  m 
Rtlleia  that  one  i<f  the  caaks  contained  mangasw 
in  error.  S-?11eia  sought  a  sample,  wbidi,  aa 
aualyaia,  proved  to  be  groond  coal;  and  as  tta 

milla,  it  was  a  ainiple  impofvibility  for  it  to  CSBW 
tiom  them.  If.  ill  this  belief,  tbe  siiid  dmg-hma 
h^d  s'jld  the  contents  ol  tbls  cisk  for  mangaOMS, 
how  disaatrous  would  have  been  the  tttult .  So* 
mistake  ia  _pcactically  impoadbla  where  masfi- 


nille^ 


Jmi.  23. 
[13G73.]-I   ( 


With  regar 


k  tb> 


1  Ur.  Diinkvrater'a  j 
rctiirt  after  diuol 
Id  In    )daei)il  on  the 


in»ri'iiry  brittle  m.iy  b^i  m'ulo  red-hot  any  number 
■if  tiro,  s  with  imjiiiriity— in  t.ict,  a?  an  oxySBU  re- 
alist Janu'iry.  A.  E.  Vlney. 

I  l:ii;:i .]  -  l!f  tef-  nnp'<  to  thn  mu.ins  of  detootiiig 

gaiiu'i'i,  W.J.  Liiieaslvr  says  (InCIer  lii'l.Ti)  that 
"tlio  tiit-tiiii-i  uMthiid  given  by  1.  W.  zjiwinl  ia 
not  Hi<i\lautury."  With  pure  tnan.(iiuoi-i  itM>ine- 
tiiuea  'ii;i^>in  that  thn  uvuliitiim  'if  thi  gis  at  thq 

whole  or  n-<iwly  tlw  whiilu  ot  tlm  ciinpound  out." 
With  a  liist-tulij  ot  Iron  barrel  this  may  be  so  ; 


thun  Dhemical. 
oxygen  retort, 


should  oTor  In  haal* 

t  being  pnivioaal7  tMtadii 

„ ^,    „...„  allied   with  a  tew  natalrf 

potnstium  chlorate.  Where  there  is  da^stoHh 
>ia  onfortunately  hns  been  the  result  tar  too  br 
quoutly,  too  gre.ir  jirerautiona  cwimot  ba  sdiwlal 
1  also  ngroe  with  hioi,  that  it  is  a  falUcy  to  tW 
that  muiganeso  14  intentionally  adulterated  wilt 

f'octurers 

th'^ir  receipts  by  having 
devicen ;  besides  the  f .tct  that  such  a 
would  lay  them  open  to  a  chirgauf  tomi 
if  it  cuiill  bo  ^coveil  aguiuit  tbam  in  any  pamoa- 
"  'here  maybe  explooiana,  ST« 
eao  ii  us<d,  seems,  at  tlrstBl|U,ts 
nice  ol  the  czperimeiit  wittpa* 
explosion  almoat  hopalaN.  Ha', 
coireapondanta  apaa  that  A* 


tact  safety  froi 


Jajx.  27,  18^2 
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maugmuese  dioxide,  is  the  main  o&ubo  of  wh«t  may 
be  culltid  mt'ohaiiical  explosiouB ;  therefore,  the 
first  thing  to  guard  aguiust  is  this  frothing.  Fur 
that  purpose  1  recommend  iiuoly -powdered  glaM, 
or  well  waahed  and  dried  sand,  along  with  the 
mixture  of  manganese  dioxide  and  poca<ieiaai 
ohlorate.  Mr.  Black  well  soemd  to  under\'aluu  the 
non-oouductiug  pro[ierty  of  these  two  forms  of 
ailioain  the  haudii  of  amatours :  but  what  does  it 
matter  if  ten  minuses  or  u  quarter  of  au  hoar 
longer  is  taken,  and  if  all  the  oxygen  is  not  evolved, 
-when  this  has  to  be  wuii^hod  ag-iuiic  the  chance  of 
being  sent  by  express  mto  th*i  next  world,  or, 
worse  still,  of  being  left  a  cripple  .in  this.  The 
**  slow  actiun  "  is  just  what  I  should  raoommend  to 
xion-chemists.  BeiDember,  **  slow  and  sure.''  If  the 
simple  frothing  of  the  mixture  were  all  that  took 
place,  there  would  be  little  danger,  but  the  froth 
carries  up  solid  particles  with  itaudlodges  themin  the 
tube,  unless  the  tube  is  at  least  an  inch  in  internal 
diameter,  and  these  accumulatiug  in  the  tube 
ultimately  block  it.  There  will  doubtless  be  also  a 
■hort  interval  of  time  before  the  pressure  of  the 
gafl  within  the  retort  wiU  amount  to  the  pressure 
reciuiredto  burst  the  reiort,  audit  is  just  at  this 
critical  point  that  the  himple  dMvice  I  described  in 
the  previous  Ko.  (19(i50,  p.  47<))  comes  into  action. 
There  are  three  ways  in  which  the  gas  can  free  ititelf , 
either  by  forcing  tb.j  plug  through,  by  bursting 
the  retort,  or  by  bursting  the  thin  iudiarubber 
tube,  and  I  don*t  think  u  vuicauite  tube,  even  when 
thick,  can  long  compete  with  a  stout  iron  oxygen 
retort  in  resistance  to  pressure.  I  have  not,  so  far, 
mentioned  the  oxyeeu  purifier;  but  I  presume 
everyone  who  wishes  to  innke  oxygen  with 
eoouomy  uses  a  pun  tier.  I  have  on  occasions 
obtained  oxygeu  from  p>it.is:iiiim  chiorate  and 
mauganoBe,  for  the  exhibitiviU  of  tho  lantern. 
microscopa,  and  polariscope,  two  or  three 
days  each  week  for  a  poriud  of  twelve  weeks.  I 
ml  ways  use  the  oxy^n  purilier,  nnd  X  am  aule  to 
detect,  by  the  bubbhug  thr.)UKh  rlio  liquid  in  tho 

Surifier,  the  sli^^htvHt  eliauge  m  tho  evolnti  *n  of 
ie  gas.    If  I  hear  it  coming  nif  too  fast,  I  either 
remove  the  retort  fmm  the  bO'irce  of  heat,   or 
moderate  the  heat.    Here  is  auo'.her  safeguard,  so 
that  it  seems  wonderful,  if  experimenters  take  these 
precautions,  how  it  is  pirisitjle  for  tbem  to  meet 
with  accidents.    Of  course,  if  I  heard  tho  bubbhng 
cease,  I  should  either  retreat  round  the  corner,  or 
pun  the  retort  off  the  tire  by  means  uf  the  vulcanite 
tubing,  20ft.  of  which  I  use  bet  ween  the  purifier 
and  gas-bag,  and  10ft.   butwe'jn  the  retort  aud 
purifier,  so  that    I   a/n   tolerably   far  off  under 
auj  circumstances.      Unlike  Mr.   Driukwater,  I 
piefer  a  grate  fur  the  0x3^  gen  retort,  a  deep  grate, 
if  possible,  filled  with  glowing  (not  blazing)  coals. 
My  reason  for  this  is  that  a  df.ep  grate  has  three 
sides  protected.    I  put  the  retort  1x6  far  back  in  the 
grate  as  possible,  aud  there  is  only  one  side  oi>en 
to  its  '*  fire " :    whereas  when  a  Bunseu  burner 
is  used,  and  the  retorc  buisti,  it  may  be  said  to 
*' radiate"  its  dvfttruetive  influence  all  rouud.    I 
never  use  water  to  dean  out  my  retort,  because, 
being  made  of  iron,  ii  would  induce  ru6t,  and  I 
believe,  though  I  have  not  tteau  it  anywhere  men- 
tioned, that  several  explosions  m-iy  be  traced  to 
holes  in  the  bottom  ot  the  retort,  caused  by  the 
iron  being  worn  through.    In  this  case  tho  oxygen 
mixtnie  aud  the  carbjn  of  tho  coul  are  brou<<ht 
together  under  sucli  couditi<>>uH  that  on  explosion  is 
almost  inevitable     I  use  a  blunt  iron  r<xi,  or,  when 
the  residue  is  hard  aud  thick,  a  ral->^l  file.     I 
even  remove  the  le^idue  frum  g!abs  retorts  in  the 
same  way  when  I  wi&h  to  urn  rhe  miuigiuuso  di- 
oxide on  a  second  occasion,  aud  tbis    brings  to 
my  mind  tho  fuct  that,  as  mju^^aucde  may  be  used 
any  _  reasonable  number  of    times  with    different 

Eortions  of  potdttsium  chlorate,  that  an  amateur 
aviug  once  uaed  a  portion  if)r  the  generation  of 
oxygen,  may  re&t  us&ured  that  he  is  safe  from 
impurity,  and  that  ho  may,  with  a  calm  mlud, 
proceed  to  make  us  much  m  -re  oj^ygon  as  his  heart 
desireth.  I  should  say  that  auv  rca-jonablo  boin^ 
would  be  **  more  thin  suipiiiiud ''  on  rjadiu(^  Mr. 
Iiancaster*B  letter  (n)>i:3o,  pivge  471)  to  hear  him 
calmly  state  that,  after  a  "terriiic  explosion*' — 
and  ** terrific"  nioaiis  that  which  fills  one  with 
terror,  and  *'  terror"  means  exceeding  grf^at ftar — 
he  actually  on  two  succeeding  occasions,  if  not  on 
more^I  cannot  makd  out  from  the  letter— suc- 
ceeded in  perf>'rming  a  similar  exploit,  not  pr()fit- 
ing  by  the  *Mir«t  teriido  explosion."  It  is  for- 
tunate for  Mr.  Lancaster,  for  h.uf  he  continued  to 
neglect  testing  the  samples  in  this  way,  he  miii^ht 
have  been  found  (lot  us  hope  not  in  half)  four 
*' gardens"  away,  but  in  whole  in  the  beauteous 
^'gardens'  of  Elysmm.  **E.  M."  could  badly 
spare  bin.. 

A  Peliow  of  the  Institute  of  Chemistry. 
Jan.  20.  

THE  ABMSTBONa  LATHE. 

[19674.]—"  O.  J.  L.»'  is  bv  no  means  offended  at 
Fted.  Carre's  strictures,  and  only  hopes  his  details 
of  Oilray's  lathe  did  not  affect  other  readers  "  ad 
nauseam,"  and  still  more  does  he  hope  that  if  any 
readers  have  in  their  posseesiju  lathes  or  machines 
d  novel  and  ingenious  coustructiou,  they  will  rUt 


Then  4;i-7  /  3*85  «  11'3;3;  the  weight  of  solids  in 
lOOco.  Tbis  will  be  11-35. x  l&O  /  100  =  1702  in 
IdOoo.,  aud  hence  the  sample  contains   85*10  of 


the  "ad  nauseam"  and  give  us  full  details.    No 

purchasers  may  come  to  the  fore,    x^^^^^^P^f   ^^^ 

many  will  be  interest ed  and   may   p'liibihly  adopt 

parts  of  such  machines  or  receive  hints  which  may  |  solids,  aud  14  00  per  cent,  of' water. 

iMtd  to  valuable  improvements.  *' I  wouUiHHVtecertf  ^     The  observation    of  the    solution    density  and 

J 

With      vfAij«4 w   T  AMI  o      v'j<:^M<Tua.     Ao  «»  uiviMM-  lo  aHcerii^uu  cue  oupric  oxiae  reaucmg  power 

working  lathe  alone,  I  have  no  objection  to  Arm-  addition,  and  the  ash  ought  not  to  be  ignored 

strong's  oombination  Uthe  other  than  applies  to  ad  I  j^^^  ^^^^^^,^  ^^  ^y^^  ,^,     ,    ,j^^    ^             ^^ 

aoular   tjKils.    Major   Armstrong,    as   B.E.    ai^  rotation  of  +  13-.  and  a  20^ per  cent    cane -Su™- 

Sps^id  Lngineer  t^,  Uie  Kashmir  Govemsoait,  is  solution,  at63»F.  gives  ^  40;  the  specific  rotate^ 

M^VK,  de«.ves  attenti?a*^But  I  .tiU  think  SS^SfufSili^rj^uit^^ 

the  hithe  m  question  far  less  suited  'or  wood  and  .pacific  rotation  of  the  sample  was  13  /  40  of  66  5  = 

ornamental  turnmg  ^an  for  metal  and  I  olfave  to  ^  21  -61^    With  a  Mitschiilich's  poUrimeter,  and 

my  opinion  that  a  Uthe  we  1  suited  fur  the  hghter  ^o  record  of  the  ash,  it  is  useless  tTmake  an3^  cor. 

work  oannot  be  made  equally  suitable  for  the  other.  ^^^  ,  ^^  ^j^  temjiiature ;  but  tiie  proper  ^yis 

Weosansea  o-inch  fioltzapffel   with  traversing  ^  make  the  obserVation  at  +  69' P.    t?^h"&ie 


aud  aback-seared  lathe  intended /or  metal- turning  ..^     '     x.      ,•  ^     *       ......o.             «»r.v  .    -.». 

is  not  well  aiiapted  for  oruami  ntJ  apparatus,  nor  IT*^?^'^"®      ^"^"^  t^^^^'  P**®.  ^^,^1"  ^^" 

would  an  ordinary  wood-turner  accept  it.    More-  ?""  *°  detect,  much  more  to  accurately  determine, 

over,  Irepr^atthat  a  lively  aud  rath«r  light  ily-  i»^  e"-ntial  oils.     The  most  hopeful  plan  is  based 

wheel,  which  can  be  easUy  stopped  and  started  is  ^°  Ij**  T^^^T^  rolabihty  of  turpentine  in  alcohol, 

generally  preferred  for  wood  and  ivorv,  aud  a  As  the  details  of  procedure  vary  with  each  oil  and 

heavy  one  for  nieUl.    But  I  suppose  afl  do  not  e^en.Jith  the  age  of  th«  oil,  it  w  impoMibleto 

think  alike  upon  tliis  point.    I  find  from  a  private  ?ejcnbe  them  hero.     "  Perfumer  "  will  fand  tte 

letter  which  gives  directions  in  detiJl  for  making  H".^"^,^;'^  »"  *  series  of  articles  by  DragendorfF 

the  lathe,  that  a  heavy    fly-wheel    is  specially  yi;*'?,/To?''''''!'i?/  •^'"^'■"^'^  L»J  ^  ^m  P»a<i8  o41, 

alluded  to,  and  that  it  should  also  be  fitted  to  slide  ^^^'  ^*'  ^°^  "*^  *^^' 

upon  its  axle,  upon  which  it  is  to  be  clamped  at  /'Rosing*     (query   4r).313,    page    338)    may  be 

varying  distance  from  the  standards.    I  will  not  difs  jlv->il  iu    alcohol  or  wood-naphtha.     Surely 

g'l  quite  so  far  as  Fred.  Carre  hai  done  with  the  **  Jos  *'  does  not  reticard  these  as  bemg  uf  a  "  greasy 

Oilray,   and  ask,  "who  would  buy  such  a  tool':**  nature.'*  and  many  would  think  that  description 

but,  althoui^h  ea;;h  individual  apparatus  is  good  iuapplicable  to  benzoliue. 

aud    would,   I    have    no    doubt,    pruve  por^tly  **Soda  Ash"  (query  45835, 


no 
elllcieiit,  I  doubt  it  even  Fred.  Carre  would  find  it 
altogether  a  convenient  machine  for  his  workshop. 
As  to  oost,  compared  with  that  of  separate 
machines,  I  think  it  would  be  absolutely  {greater, 
there  being  variuu^  technical  diiSiculties  lu  con- 
structing such  a  lathe.  O.  J.  L. 


OaXAMENTAL  LATHE- TH&BADd. 

[19675.]— In  answer  to  "  J.  E.,  M.D."  relative 
to  the  expression  iu  articles  upou  lathe-making 
ctmcemiiig  the  taps  uded,  tho  J  and  N  are  simply 
finer  aud  Bharp«>r  threads  than  are  used  in  genersl 
eui;ineeriiig.  There  is  no  practical  reason  why  a 
Whitworth  thread  should  not  be  used,  aud  one  of 
the  great  features  with  regard  to  the  latter  is,  that 
you  can  ^et 
J,  N,  and  many 
as  private  p    _      . 

from  myself  or  from  Messrs.  Holtsapffel,  who  use  the 
same  threads  as  I  do  in  such  work.  I  sliall  be 
happy  to  show  them  all  t>  "  J.  E.,  M.  D."  or  lend 
him  what  he  wants,  if  he  is  making  any  work 
from  my  articles ;  or  render  any  other  asuis^^ance. 

J.  H.  Bvans. 


page  483)  may  be 
a<tsayt:d  for  the  cuntolnt-d  percentage  of  soda  by 
titrating  it  with  standard  acid  in  the  manner  to  be 
fouLd  iu  any  book  on  quuititative  analysis,  and 
repeatedly  described  iu  the»e  pagei». 

The  query  headed  "  Shale "  (No.  4J731,  page 
435)  I  am  unable  to  answer  satisfactorily.  Not 
being  either  a  practical  shale  distiller  or  sas- 
engiueer,  I  am  not  coinpotHut  to  **  give  particulars 
of  the  most  suitable  aud  inex|>en8ive  plant  for 
distilling  five  tons  of  the  shale  daily.*' 

I  am  afraid  the  reply  of  **F.  I  C.,*' on  page 
■156,  to  **  Arsen^cimi*s  "  query  lieadod  '*  Tt.-st  for 
Arsenic  iu  Copper'*  (No.  4.)G78,  pigo  A'.A)  will 
scarcely  give  tho  required  informal  ion.  When  a 
sample  of  refined  coppnr  contains  Si^J-^  por  cent,  of 
copper,  and  jierhaps  0  05  per  cent,  of  amenic,  it  is 


liATHES  AND  liATHE-MAKINQ. 

[19676.]— Tubes  is  one  part  of  Mr.  Evans's 
article  on  **The  Ornamental  Slide^Rest'*  which 
Boems  to  me  to  require  a  little  further  elucidation. 
How  is  thu  nut  of  the  main  screw  held  by  the 
*' two  steel  screws,"  and  how  is  it  cut  or  grooved 
10  as  to  admit  of  the  screw  being  covered  ir  Re- 
ferring to  *'  b2iokla^h,''  Mr.  Evans  speaks  of  the 
nut  being  cut  iu  two  **  the  other  way,"  and  drawn 
together  **  endways."  I  cannot  clearly  under- 
stand how  this  is  managed,  if  the  nut  is  sucurely 
fasten>;d  to  the  top  carriage  by  the  steel  screws 
beforn  mentioned. 

I  observe,  iu  the  current  isf>ue  of  the  S^fausii 
Mi£CiiANic,  Dr.  Evlmuuds  o^ks  for  some  particulars 
rosi>ecting  Mr.  Evans's  screws.  As  referring  to  a 
somewhat  similar  matter,  may  I  resi>eotfully  call 
Mr.  Evans's  attention  to  a  suggestion  I  made  in 
letter  19619,  puge35i':' 

In  the  last  volume  mention  wan  made  of  a  lathe 
in  which  tho  sndd'e  of  the  rest  wjis  fitted  in  front 
instead  of  on  the  top  of  the  bed.  As  no  particulars 
of  it  have  yet  appeared,  may  I  ask  *'0.  J.  L." 
to  give  a  sketch  showing  the  best  arrangement  of 
tho  V'fsces  of  the  bed  and  saddle,  and  also  tho 
general  plan  of  the  rest  ?  Ordoric  Vital. 


employs  but 


grammes 


copper, 
find  it 


wni 


aiiUOOSE  ANAIiTSIS— TUBPENTINE— 
BE8IN  —  SODA  ASH  -SHALE— TEST 
FOB  ABSENIO  IN  COPPEB  —  SAXI- 
C7I.IC  ACID. 


[19677]  — I   3rusT 
Chemist "  for  leaving 
Mr.  A.  H.  Allen"   (p. 


apologise  to  '*  Browors' 
his  query  addressed  **  To 
337,  No.  45486),  so  long 
unanswered.  20  grammes  of  the  sample  having 
been  dissolved  in  water,  and  the  solution  diluted 
to  loOco.  (instead,  of  lOOcc.  as  recommended  by 
me),  have  been  found  to  have  a  density  of  1043*7. 


as  recommended  by   *'  F.  I.  C,"  he 
Iiard  work  to  ihUrt  the  arsenic,  to  say 
nothing  of    determiuiug    it.     *' Arsenicum"   will 
find  the  following  a  good  method  of  determiulBg 
arsenic  iu  refineu  copper: — From  15  to  20 grammes 
weight  of  the  sample  is  dissolved  in  nitric  acid,  and 
the  solution  diluted  aud  mixed  with  a  solution  of 
nitrate  of   lead  containing  about  A  gramme  of  the 
metal.    Exctsss  of  ammonia  and  some  carbonate  of 
ammonium  are  next  added  to  the  mixed  liquid, 
when    a    precipitate   is     produced     consisting  of 
dydrato    aud  carbonate  of   lead,    arseuiate  and 
antimoniate  of  lead,    and    hydrate   of    bii«muth» 
practically  the  whole  of  the  copp»'r  remaining  iu 
solutiou.      The   precipitate   is   filtered   ofif,   well 
washed  witli  ainmoniacal  water,  and  tlien  treated 
with  a  strong  solution  of  oxalic  acid.    Oxalates 
are  thus  produced,  those  of  lead  und  bismuth  re* 
maining  insoluble,  while  the  arsenic  and  untimouy 
pass  into    the   solutiou.      The   filtired    liquid  is 
diluted  to  about  300cc.,  treated  with  a  moderate 
excess  of  ammonia,  and  thoroughly  saturated  with 
sulphuretted  hydrogen.     It  in  filtered  from  a  small 
quantity  of  sulphide  of  copper,  and  treated  with  a 
slight  excess  of   hydrochloric   acid.     Any  large 
proportion  of  arsenic  or  antimony  will  occaaioa 
an    immediate    precipitate,    but  if  only    a   few 
milligrammes  bo   present  the    precipitation   will 
be  compute  on  keeping  tho  liquid  at  about  70^  C. 
for  a  few  hours.    Tiio  precipitate  may  be  dissolved 
in  a  bolution  of  bromine  iu  hydrochloric  acid,  and 
the  arsenic  precipitated  as  ammonio-magnesinm 
arseuiate  in  presence  of  tarteno  acid,  any  anti- 
mony   being    precipitated   from   the   filtrate   as 
sulphide. 

With  a  fsw  modifications,  which  will  suggest 
themselves  to  "Arsenicum,"  the  foregoing  method 
is  applicable  to  copper  precipitate,  and  it  is  equadly 
suitable  for  the  determmation  of  arsenic  in  nickel 
aud  its  alloys. 

In  query  453S9,  page  266,  <*  Housekeeper"  called 
my  attention  to  tne  fact  that  the  French  Gk>veni> 
ment  are  reported  to  have  prohibited  the  employ- 
ment of  "  salicylic  aoid "  for  the  preservation,  of 
food ;  and  the  querist  asks  me  to  reconcile  tl^ 
with  my  previous  statAxnssi^  ^Si^^i^  '^SV^^•'GM^"V'^»k 


■NGUBH  UOHANIO  AMD  WOBLD  OT  BaatttMi  No.  879. 


CM  ■«mi<*  tkU  Mlki]-Ii<<  aoid  had  am  iujuiioai 
«CMt  in  tk»  auU  prapartioii  in  which  it  ia  neooa- 
trf  to  taiplo;  it.  I  (an  merelj  rapeaC  thii  aUta- 
MiBl:  hut  »■;  add,  that  1  pr«ain«  the  French 
Mfvlalkiii  N  baml  on  mauoabl*,  good  eTidenoa, 
tei  h«M«k  I  wn  pwfBctly  open  to  oDOTictiou  ia  the 


SfecffitM.  Jan.  ai. 


Alfred  H.     Allan, 


HOBTH  BBITI8H  BNOINBa. 
n^rs.]— I  nwon  0  akftch  □(  a  bogl*  aipran 
cafiD*  at  k  elBB  whiefa  vu  bnitt,  about  1S7^,  b; 
Ifa.  WbMthn-.  lata  loonrnDtiia  ■QiierintrDdanl. 
Om  of  lUa  dMi  rJ-JI)  dniT  the  ill-fat^  train 
wUA  WM  pnripitaiad  Into  the  Ta?  bj  tha  fall  of 
tta  Md(*.  Tti*  anglaa  ia  alUI  runnliig:  and  I 
«BJ  alio  matian  that  tb«  N.  B.  B.  tuilM  No.  I7B 
twUch  «-'-■ J——-.. 


.ea  X**«mSb  and  Bdinborgh.    But  to 

« to  the  X.  B.  engisM.    Tin  ikateh  ma;  lito 
■  to  iDaatrato  tha  diffarene*  b«tir*«D  the  two 


T  ho  wiiC«T  givM  details  and  diagraina  of  the 
brake  apparataa,  a.nd  alao  tha  leaalts  o(  the  ex- 
pu  rim  SHU  nhich  were  coodnated  npoD  that 
railway ;  bnt  I  will  not  here  rafei  to  this  ioforma- 
tion,  aa  it  has  already  appeared  in  thecalutoDS  of 
the  Esnusn  Mscbajiic. 

M,  Morandli^re  hag  cow  had  the  WeatiaghoDie 
Brake  in  actual  aeTViaa  for  several  yaan,  and  it 
bcooniBa  lotereBtinK  to  Icaonrths  faoti  whiahhavo 
beau  obtained  tiom  ila  daily  working. 

It  should  be  m'otioiied  that  npoo  this  railiray 
the  intorcommanicatiori  ayrtem  in  addition  to,  and 
in  conjunction  with,  the  brake  appatatui  is  in 
iDOOeluuI  operation.  By  pulling  a  cord  or  hi 
placed  in  each  compartim^t.  alariB  whialle 
aoandedspon'theen^iiDeBuii  ie  each  van,  by  the  ose 
of  BOmptM— d  air.  and  at  the  same  time  a  vhiatle 
on  tha  top  of  the  vehiaica  iodicales  from  whence 
till  alarm  was  given;  therefore,  by  means  o~ 
automatic  brake  an  excellent  commnnieatiOD  ti , 
Tided  between  paneDners  and  aerranta,  as  demead 
bv  the  Act  ol  ISth  November,  1846,  and  bi  - 
Ministerial  Circular  ot  13  th  Beptemlwr,  18S0. 


''yQ^sm 


smsscwT 
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s  baag  il&tratsd  on  p.  S27. 

ToL  XXrX.  Iba  tapatt  nsad  in  the  hnlm  Idali 
^  t&ii  nilsn,  is  13,6,  rae  of  this  daa,  una  foi 
tkc  ncBBm.  A*  other  fn  the  WattiD^on  aata< 


«*d>  of  abont  li)  nhido^  or,  inchiding  tnginav 
abOEl  1~J  tooa-  Tbcaa  "c™" i  iriuae  taaotiTe 
fane  ia  iJL  faibd  to  ocMd  a  apaad  of  56 
■Sea  per  hoar :  and  aran  that  «u  on  a 
raliat  ta&mt,  I  in  960.  Theos  enginea  are 
■adl  saed  tor  nmniu  cipnw  and  alow 
*~ — ■  in  tiira  bstwuii  GwaBOir  and  Ediubontli, 
•Bd  T-ea-vena.  So.  120.  421.  42-2,  i'ii,  221,  264 
aK  of  Ihia  dam ;  261  diSaa  in  having  dome  on 
fadKi  =:  i  D(  tnOer-  Soa.  IIS.  419,  US,  OB.  487, 
±e^  lave  -;fr  shaelj  and  eylindoa,  ISin.  by  341m., 
•sd  ^.^bogze,  ^oa.  IvIaadHI  hare  no  domes  and 


svfitJSa  siaka.  So  d'jxaa.  cvlinden  I6in.  by  341n., 
vbacii  ritbcr  'JL  or  -:tt  din.'  ^'o•.  3a2  to  393  hare 
■1&  ■•lijtfrj  aaJ  ao  ^--w  Theae  and  474. 17-5,  and 
tTv — I. .-.  ki-,  daaaei  wld^  have  baan  already 
iaaiiiiad.  art  ILe  principa]  cbwaa  which  ran  tba 
«,[-M  tcrrix  b«t  wees  the  two  principal  citiea  at 
my.-rA-  T^f  tiBtiti  ue  on  an  areni^  much 
btana-.  aai  tae  qned  aa  a  ivla  steardJT  than  on 


Bx  lea:  i£«  £.  and  G.  h>«  i«  pncticaOy  lai 
je'iac C«2«l«>aa loata  JaTO^ataqL  na42t 
■  I  can  [li  laaliiij  illiiiiaiaiiaii  iif  iiinma  Ilil. 
wLi  '.sij  aAd  thai  dMtanea  boin  mil /o  top  of 
'  M  baler  eontta  ia  7ft- dfin. 
44ft.  lOin.       Camalra. 


'.'V-T:-.;— Aratina  wbm  ^«  in^jael  of  railway 
inufli  ;>  rvjiTiif  wo  mvth  attaiti^a  in  "^" 
vjiszTT.  .:  ;.  =^--«  ^Mf^  and  '- '—  '- 


S'.csc^  ^«  i.^<!n  ^Ca^cd  b«f 'vn  aaforenuiiBKti'nu 

ZCx.MAXi-1-ijet  U'.rablkrTtread  aT«Ty  intanat- 

Azyt-ya  >rf-.T*  tit   -^/z-'J-.  4»  Is;^ajtnn  Civil*, 

^i-«  'i^'-Kt.^n'.'ai* A-.3c=iX!K£nkt'3atln '-^'vittn 


Serenl  caeea,  the  report  tells  ns,  have  occurred 
in  wbidi  neotasary  and  eatiafactory  nee  has  been 
made  of  this  oomniiniicatlait. 

In  an  appendii  a  list  Is  giveD  of  acoidente  which 
an  known  to  have  besn  avoided  by  the  use  of  the 
aatomatic  brake  upon  the  Weateto  Riilway, 
'--'■idea— one  colliBion,  f 
ing  the  Hue  not  a 

onexpectedly  found  on  the  line.  Two 
vehicles  atandtng,  er  being  ahunted  and 

.     . ved  from  the  main  line  in  time. 

The  great  adnmtaEs  of  an  eSiciisil  braka  is 
dearly  ehovm  from  the  fact  that,  in  several  in- 
stanoas,  tha  trains  were  palled  up  iritbin  a  very 
few  mUrea  of  the  obatroction  or  penon. 

The  report  alao  funiiahea  evidence  that  Uis  brake 
wvtka  emdently,  and  ia  also  ebeap  to  maintain  .| 

Id  eoneloaion,  I  will  briefly  call  the  attention  ot 
yonr  leaders  to  the  very  (;reat  progreaa  which  the 
nancb  railway  compaaiee  am  making  In  tha 
adoption  of  efScwnt  Inakes,  especially  ainoe  the 
Ifiniiter  of  Fablia  Works  issued  the  celebrated 
dmilarof  13th  Sept«mb(T,  ISSO. 

Many  syitama  of  contjoaoos  brakes  have  been 
tried  and  tatted  in  France,  and  their  eogineen 
bava  had  the  great  advantage  of  inspecting  those 


ige  of  mapectiE 
,    eapedalty   £ 


will  BMtbat  the  Welti  nghouH  Aotomatic  Brake 
has  bean  almoat  aoanimoualy  adopted  for  the 
i^meh  lailwaya  :— 

Statement  showing  the  amount  of  rolling  stock 

fitted  with  tbs  Weatkafthonae  brake,  including  that 

poition  in  conne  of  being  fitted:—  ' 

F&Excn  liaiLWArs.  ' 

Engine*.  Carriagea. 


Waatsn  Boilway     

Caiotnre  Railway  !T>juu] 

Eastern  Bailwaj  (Paris)   

Paris,   Lyona,    and    Medil»i- 


aS2 


3,960 


any  en^eineti,  and  the  locomotive  pow( 
by  tha  Western  Company. 

The  f  act  tbat  in  a  very  ihorttime  1 

and  ;,  ViZ  vehicles  will  be  in  daUy  nse 

brakes  which  tulHl   the  oonditions  la 

thsMinisterofFublic  Works,  ia  moat 

0  lament  E.  \ 

SaiB  Cobnrg- street,  Loioeeler,  Jon. '. 

The  DitSFOBD  Acctmwt:  Aseiza. 
0*BTtH.-^an,  21th,  6,30  p.nj.— Sienal 
haajustl 


REPLIES  TO  QUEK 


•,•   In   ihrnr  wuw 

(pH(^lU|>  fqVMiti   to    DMOtWit,     IK    *a> 

Me  ti'Cis  and  fiwnhr  of  i>tt  furrif  aikid. 


ca 


[«632.1 -Propane  CTJ.Q.)-A1( 
bj-drida  and  melhjl. ethyl  (CH,  or 
ITiis  compound  occora  amoogat  the  g 
from  the  petroleum  upringa  in  Penni 
also  dissolved  in  the  erode  petroleum 
irad  from  propylio  or  isopiopylic : 


of  hydnodic      .     , 
ouionii  acid.    0,H,I  -f  HI  =  C,H,  +  1 

ia  a  gas  which,  at  a  low  temperature,  i 
densed  to  a  coIodtIbib  liquid.  Alcot 
about  six  timea  its  volume  ot  the  gaa. 
of  chlorine  on  propane  givea  riaa  to  1 
mono -chlorinated  aobitilution  compoa 
(ajchloro-propana  or  propjlif  chloridi 
OHiCi),  and  (3)  chloro -propane,  oi 
chloride  (CH„CHCI.CH,).  beeidea  r 
chlorinated  producta.— F.  BAttKsn  Coi 


t— vii.,  hoT  10  diaaolvo  the  cannini 
not  diHoIve  in  water  cicept  with  grea 
but  when  a  tew  drops  of  KH,  are  adi 
at  once  a  splendid  led  golucion,  wil 
crinuan  tint.  Carmine  can  bo  prepa 
way,  and  ia  then  soluble  in  water.  Tl 
inaeota  are  boiled  in  ether  lo  separata  I 
Tbey  are  then  boiled  in  alcohol  until  t 
aatnrated  with  colour,  and  from  tha  a 
oootioii  tha  oannine  is  deposited  on  co 
is  soluble  in  water,  forming  a  ricb  i 
which  it  hughtaoed  by  acids,  and  ci 
deep  crimson  by  alkalies.—  F.  Babeeb 

[153SS.]— FreaervKtloD  of  Iron 
have  an  oiide-inm  ore,  half  eilioa,  holi 
whioh,  yean  ago.  was  tried  with  u 
a,  as  paint  on  iron  ships  an< 
in  Anatialia.  It  vru  said  to  b< 
\  to  be  cleaned  cS  with  grei 
Should  a  oomapandeotl  desire  to  experij 
and  will  advertise  his  address.  I  wit 

mple.— Corosist, 

(4S33S  ]  —  PreaemtlTe  for  Iron 
-jme  yean  B^i,  the  offioer  eommaod 
Tta:rr,  ixoo  acrew  tub 


uid  tbecT 


atbibntcd  it  to  the  galvanic  a 

bottom  of  the  vcascl  i 
mttlea.  He  was  atationed  o 
nia  wiitar  of  this  waa  in  H.M.  brig  i 
Sbe  had  MmU  metal,  which  prov*]  < 
aa  we  bad  oyslen  as  targe  as  oitiTe*, 
2in.  long,  id  dnstaa.  Tlie  Kroomen  wer 
employed  diving  and  soaping  the  boi 
vessel ;  vety  ottn,  to  tfaeir  disocmfon 

"xd  Ten  duaely  to  than.     Two  r 

„_  wonla  relieve  as  of  ourahell-dsti 

Tba  aacret  appears  to  lid  in  a^me  inr 

will  tat  op  a  cuient  of  decnicitj  wi 

ent  to  tba  iron.— JufB9  D.  Ctbtis,  Ci 

[46458.]— PnmM.— I  hare  eot  an  s 

lent  tae  to  nt  ai 

gome 


gel  plenty 
not  atop  the  ocose.     I  a 
vatvee  less  uft.    I  bopa  "  SondEht.' 
L.  O.  T."  win  oblige  by  telling  « 
ive  the  sise  of  valves  I  cave  on  Ji 


to  give  the  kk 


[4S502.]— Geneva  'Watcb— '* Beia 
_  It  explidt  in  bia  queatiofi.  It  the  bai 
supported  oI  back  by  a  bar,  then  a  flsl  i 
a  aqoaie  bole  opened  on  tj  wtniing-^ 
that  is  needed  :  tnt  it  a  nuporicd  Esir 
nothing  for  it  but  aa  ailiin  new  arbor, 


bar  :  not,  tnoi  to  At  in  top  pan  oi  ta 
the  port  to  be  mnad  will  M»w  In  the  t 
bt^ahoaldbahanicDadaai  let  dawa 
eoloar.  Ib^  pol  in  tba  vue.  bd^ 
slidiB«-tBati.  HThan  tanoi.  ms  siM 
to  be  joat  abave  boas  at  faoii^   Ttac 


s.  37,  16S2. 


EWfllJBH  MBOHAinO  AND  WOBLD  Or  SGIENaB:  No.  870. 


[-toDga  ftt  Axtrams  end.  file  up  tha  windbg- 
B  on  filing-block,  But  patting  k  WBilus  ol 
[  tinHl  or  foil  over  ratchet  to  ga^^  't  fiom 
B.  If  JOS  uit«nd  to  hare  attopwoik  on,  the 
end  mnitba  •quarsdIamoaiTsit,  tnd  drilled. 
•OTBir  on  bond,  hkiden  the  whole  In  oil, 
IT  to  pale  Uhb,  or  what  ii  batter,  flare  off  in 
lUlh  all  the  paita.  and  oat  oft  to  Itngth.  Op«i 
to  fit  Bxmtij.—PEaijnaLBTurF. 
i05.]  —  Watch  Jewels.  —  "  Tbtdto  to 
r."— A  jewal-holo  ooataia)  a  hole  that  tha 
OMo«  throagh.  Tha  ootoe  u  a  flat  itona, 
on  tha  top  of  that,  lo  that  tha  pivot  abata  on 
ia  endi.  An  endttona  maaoa  the  lama  thing 
I7.  A  aHp  ii  an  andatone  Mt  In  a  dOTAtail, 
I  alidea  into  a  recois  eat  to  reeelvs  it.    This 

ail  nnd  in  the  potciae or  Inrar-balanoe 
,  wUoh  i«  aln  oallad  the  fMt'Iwlet— 


pleoea  on  the  other  aide,  and  so  on  nntii  ring  la 
naiahed.— W.  J.  L^muarBx. 

i (58*7.1  —  Oi'Ottl*'  CKteni.  _  Tbaaki  to 
irioka  "  for  hia  notice  of  m;  qnerf .  The  rolled 
iron  Jolits  will  be  eft.  apart,  and  tha  aantre  of  the 
tdateni  will  be  9ft,  from  one  wall  and  t'2ft.  from 
the  other.    Tha  metal  pillara  and  the  glrdar,  ai 


Tolnmei  ol  thia  journal.    Thcrafore,  I  racommend 


who  haa  aat  me  to  work  again  wit 
apon  Baniatar,  where,  imaaautad,  I 


COS.]  — AsMTlcan  Olocka . 
■." — Single  or  doab1aj>.K.  i 
enonlding  on  a 
SW.J  —  UaafOl  STOllar  Appftnttoa.— 
■■  BOOM  enoT  in  thia  query,  aa  then  la  iw 
f  imaratna  lo  be  aeen  on  the  page  men- 

•JSO.]— Slow-Oomboetlon  Btora.  —  It  la 
lEUa  to  ajinrer  tha  qnaation  onleaa  some- 
mora   daflnita  ia  anppliitd.     Cannot  '*In- 


where,  imaaautad,  I  baxe  maile  ii 


hymu-tuae, „_ 

onanga  of  hanoonj,  I  cui  loaroaly  ronroduo 
without  book,  eacapt  machaiiieaUy.  Will  Baoialer 
halpmatothiiF-J^U.  B. 

[4H78.]  — Teat  ftir  Anenlo  In  Ooiipn.— I  am 
graaUy  obliged  to  "F.I.C."  for  hi*  detailed  reply 
to  the  above.  I  am  afraid,  however,  my  qneiy  hu 
not  been  nlBoiantly  olear.  What  I  want  to  gat  at 
ia  a  quick,  and,  at  tha  lame  time,  accurate  method 
of  determining  the  percentage  of  anenia  in  metal- 
lic uopBur,  and  atto  it  the  aama  method  oan  be 
applied  to  datermioe  the  parcentafa  of  aieenlo  in 
copper  prtdpltata.      It  ia  only  tha   qnintity    ot 


mngement  ot  the  parta  P— Ninr.  Dob. 
66.]— Warpad  Wood. —  "Weaa"  raigbt 
nbtalned  a  better  reply  if  ha  had  atatef  ot 
rood  the  lid  ol  the  box  ia  made,  and  how  it 
rtmotad  ai  regarda  grain  and  edge*.  Very 
ntned  wood  oan  be  atraightened  by  beating 
it  of  a  Are,  with  the  couvai  aide  to  the  beat. 
iog  and  praaaing  would  eotnwt  the  fault, 
l|M  do  more  injury.— Nm.  Dob. 
AT.]— KtwlOMl  Box.— I  have  read  thia 
Mveraltimei  over,  and  aoid  the  tollowieg 
Ik  U  nothing  better  reaohea  the  editur.  I  do 
mta  imdotatiind  the  action,  in  which  the 
-  ..  _!j  ._  _.._^  ..  ..  ij  filling  ol  the 

lerably  o"^" —    "  '- 

.ta.    The 


[4£6S9.]— Namea  and  Proportioaa  of  Blvet 
Heada. — A  full-page  illnatrated  liat  of  rivet- 
><>"<-   and  their  proportiona,  ia  giv(D  on  page  3B 


Calvert'a  "Hschanis 

aa  advertiaed  inEaoLisn  tiEtnwnc.    Tha  pnoe  __ 
lOminal,  and  would  wall  repay  yonr  oorreapondent 


,  bat  the  eauaa  ia  tolerablr  obfii 
Uiahaat  0 


ledyiato 
roi^d  do. 


>80.]— Sea- Wall.— Hy  ainoare  thanka  are 
D  "Jack  ot  All  Tradaa  "  tor  hia  eUbonta 
a.    I  have  atndied  it  carefully,  and  bag  to 

the  following  ranarka.  Old,  but  aonnd 
n  were  poinleil  nnd  driven  by  hand-power 
'  ai  they  would  go ;  but  they  aeam  to  meat 
«ttona^andahflavy  tide  ibakca  them  out; 

afraid  tbey  cannot  be  driven  far  rnongb. 
>all  whoae  fonndation  ia  to  be  proteoted  ia 

lott.  high  and  3ort.  loog.  When  the  aea  ia 
h,  tha  lowHt  tide  j  oat  re^diea  the  toot  of  the 
aaheigbtof  lit ;  the  bigheat  tiileia  Ttt.  Tha 

of  a  rough  tea  itrike  io  a  line  parallel  with 
m.  At  what  distance  from  the  foot  ot  the 
bonld  the  new   alracture  begin  ?    I  mean  it 

at  an  angle  ot  4.5dBg.,   aa  1  find  that  the 

loaea  ita  power  greatly  when  it  baa  to  ran 
Incline.  Cciuld  not  the  whole  work  be  dose 
IT  with  atonea  ot,  aay,  one  qoarler  to  one 
m  weight,  aat  in  cement  ?  I  muat  alio  add 
vaatj  ii  a  great  conaidention :  the  wall  ii 
ting  private  property. — Ikolb. 
62.1- Antomatio  Xnstoal  Instromenta. 
I  ■'  W.  H.  H.,  Brixton  "  (page  431]  anawer 
Mowing  qaeriei:—!.  Are  the  eardi  pot  in  1^ 
md  or  by  the  machine  V  i.  Are  they  itrong 
lit  with  itrlngs  like  tha  cardi  in  weaving 
M  work  1  3.  vnM  length  ot  carda  will  be 
«d  far  a  tune  luchai  "  TbeOld  Hundredth," 

a  glee  with  a  hundred  ban  ot  oommOD  time. 
n  a  dance-tune  be  played  ai  taat  ai  a  fiddler 
aj  it  on  a  fiddle,  j.  Ia  there  no  danger  ot 
roa  going  in  tuter  at  the  one  lide  than  the 

And  eo  apoiling  (tag  harmony  ?    S.  Can  any 

SMscBuiic,  who  undentanda  muaic,  cut 
't    I  have  been  working  at  macbinea  for 
£  piauoi  tor  nearly  twen^  TB*ii>  moitly  on 


With  block!. ' 
S7.1-~Winter'a  Blng.— To  Mb  LAHoistKB. 
he  centre  ot  prime  conductor  and  on  the  top 
■older  a  braaa  lube  ]in.  diameter  and  Sin. 

then  gat  a  piece  ot  mahogany  oin.  long  (a) 
Imund,  and  aiightly  taper.  The  bottom  cd 
jmld  fit  >Dto  the  tube  on  the  (op  ot  the  piime 
ator:    tha  top  ot  it  goes  into  ball  (i),  into 

the  two  enda  ot  theciog  (c)  are  gloed.  The 
it  the  bottom  ot  a  ihouldbe  continued  all 
.  e  to  within  oua  inch  ot  the  olhor  end  of  the 
He  ball  (i)iB  to  be  turned  out  ot  mahogany, 
le  ring  (i')  thould  be  made  up  in  aecGoni, 
I  conrae  in  two  halvea,  K>  thai  the  wire  can 

in  tha  middle  of  the  two  parti.  In  glueing 
t  one  piece  on  one  tide  be  glued  ovar  two 


who  reqoiraa  thta  informatios. — J.  JoHnaos. 

ilATia.]- Oanttunona  Brake*.  —  Could  not 
i.r."  give  torther  particulara  ot  the  itaam- 
brake  he  illaatiatei?  The  Smith  Vacuum  ia  the 
only  oontinuooi  brake  I  know  ot  on  tha  O.  N.  B. 
Tha  appliaooe*  lOmawhat  rcMmble  thoee  iketched 
by  "E.  P.  ";  but,  ot  eonna  the  working  ii  entinly 
different  the  "main"  ^ipa  never  at  any  period  of 
tha  manipulation  oontaming  ateam,  and  the  ' '  large 
pipe"    on  the   unoka-box    being    the    ejector. — 


pB^lT8},piodnoelhahoriiontallinaOA,  to  aoma 

pomt  near  the  left-hand  aide  ol  the  paf  a,  and  call 

point  P,  Join  PH;  thia  line  F  H  may  betaken 


whan  the  iteam  ii  being  that  off.  In  tlM  (onuola, 
A  F  il  takao  ai  being  the  travel  ot  the  piaton  from 
tha  end  ot  lh«  ^Under,  bat  thia  ia  not  itiictly 
correct  ^  for,  it  we  aappoae  the  conDeeting-rod  to 
be  nnahippea  at  H,  and  allowed  to  tall  into  a  hori- 
■ontal  poeilion,  the  end  H  will  meet  the  horlioital 
line  at  lome  point,  aay  Q,  a  little  to  the  right  ot  F. 
Now  it  ia  evident  that  AQ,  and  not  AF,  will 
repreeeat  the  travel  of  the  piiton  :  henoe  we  muat 
add  the  amall  quantity  l^Q  to  the  value  at  AF 
already  tonnd.  If  we  call  the  length  of  the  oon- 
neeling  rod  C,  and  the  angle  that  it  niakei  with 
the  horizontal  A,  the  amail  quantity  F  Q  will  be 
— ireieuted  by  C  (1  —  co*.  A)  ;  the  angle  A  will 
■■ —  be  more  than  o"  —  "*  — "^  —  "" ' —  "■* 


f-^-j  J   looomotivei.    By   doing   ao,  he  t 

poaaibly  be  aavad  the  trouble  of  lakmg  for  parti 
lara  ot  anglnea  which  have  alreadv  been  Divfn. 

may  mention,  ai  a  little  pieea  i 

mayiotereat  him,  that  No.  89  of  tite  Sc 

claif,  formerly  named  Kaltln,  hai  andergone  at 
LDDgbedgeWorka,inI8(IO,iomaaltarationB.  Itbu 
beau  fitted  with  a  new  bcUer,  with  flnih  flreboz. 
The  iteam  dome  ia  now  plaoed  on  the  middle  of 
the  boiler,  while  the  modets  Bamlbottom  aatety- 
vain  haa  replaced  the  other  valve  aeen  in  thaoth^ 
anginaa.  The  cylindera  have  been  enlarged  in 
diameter,  and  they  are  now  17in.  by  22ia.  "Cen- 
taur," "Dorothy,"  oi  "Meteor"  would,  no 
doubt,  oblige  many  a  rcttder  it  they  would  throw 
aoma  light  npon  other  daaaes  of  tank-anirinei  on 
thii  line.    The  following,  tha 


"  would  b*  ■ 


have  not  yet  appeared  in  _  -     „.,     

fair  field  open  to  them  ahould  they  be  in  a  poeilion 
work  it.    Thanst,  No.  0(1,  No.  60  [rebuilt).  No. 


143  trebuilt),  and  Voloan,  No.  73.— G.  L.  P. 

[4S725.J— 1j.  O.  uid  V.  Bnglnea.— Tae  on.y 
elan  ot  L.  C.  and  D.  tank  engiuec,  of  which  I 
poneia  detaila,  are  the  large  trailing  bogie  enginea 
which  ran  between  Snow -hill,  Ludgata,  Denmark- 
hill,  and  the  Civatal  Palace.  I  tcrgettheirnnmben 
— lomewhere  about  IOC  to  112,  and  alao  162  or  ao— 
but  I  oonnot  be  certain.  .Some  ol  Ihfm  are  built 
by  Neilaon.  Oner,  at  Victoria,  I  aaw  ooa  named 
the  "  Comnl,"  diffaraut  from  LD6  olaaa.  Can  any 
one  give  any  information  about  thii  claaa  f  It  did 
not  look  10  old  aa  the  "Scotchman"  oloaa,  but 
might  pooiDly  be  a  rebuilt.  In  paaaing  from  the 
nndergroond  to  tha  bigh-level  line,  there  ii  an 
incline  ot  1  in  38 ;  lo  it  will  be  aeen  that  enginea 
to  work  Buch  a  line  mnit  be  very  powerful  indeed  ; 
theie  enginei  Bfe  the  lOS  olaaa,  and  poaaeaa  a 
tractive  power  12S-3.  A  few  dimenaiona  are; — 
B<nier:  Length  ot  barrel,  lOfL  llln.;  diam.  loilda, 
4ft.  3in.  Tabee  :  Number,  20S  ;  diameter  insida, 
I]in.i  diameter  for  Sin.  at  tmoke-boz  end,  IJiu.: 
total  heating- lurtaca,  1,148  sq.  ft.  ;  cylindera, 
dlam.,  ITiln.;  atroks,  2tt.  2in  ;  Inclined  1  in  lOJ  ; 
ateam  porti,  I4Ib.  l^  1  jin. ;  eihauit  porta.  Uin. 
by  3iin.;  wbeela:  bogie  wbeela,  3ft.:  leading  and 
driving  wbeela,  Mt.  3ia.;  firebox  (iniida)  width, 
3tt.6in.:  depth,  fitt.  Ciin.;  weight  about  .^0  ttma. 
Never  waa  I  more  torcibty  convinced  what  a  great 
advantage  eontinuoiu  biuei  real))' are,  than  when 
tnvelling  behind  one  ot  theaa  enginea  between 
Denmaik-hill  and  Feckham  Bye.  Jnat  as  wo  were 
leaving  the  former  atation  a  London  Sc  Brighton 
train,  drawn  by  one  ot  lilr.  Stroudley'e  "  Terrien  " 
alio  itartad.  Ai  might  be  expected,  the  Chatham 
engine  loon  latt  hra  little  opponent  behind,  but 
while  the  waa  alowing  down  to  atop  at  Peckham 


Bya,  the  email  Brighton  engine  nuhed  put,  and 

J up  at  tha  platf  or~  '■-' — "- ' •--' 

ted    the  ptalfors 


x: 


be  found  near  enongh  by  drawing 
diagram  to  aoale.    Sappoee,  then,  that  our  con- 
necting-rod ia  IStt.,  or  ISOin.,  the  other  diagram 
meoanring  the  aiuna  aa  before :    I  find  that  the 

r-2a~a^y,~ 

J,  or  35' 

travel  ol  the  piiton.- 

[1572S.1-I..  O.  and  D.  B.  Tank-Bnilnea.- 
"Centaur."  "Dorothy,"  and  "JUateor "  have 
each  luppUed  particnlan  of  two  nlniami  of  tank- 
enginea  on  the  above  line,  and  each  eootain  lome 
■light  diaerepancy,  which  they  will  not  object  to 
my  pointing  out  perbapa.  "  Dorothy  "  mentions 
the  cylinders  ot  lena,  No.  81,  aa  IGtin.  by  26ia. 
L'nleaa  thia  engioa  hta  recently  been  rebuilt  (in 
which  caie  the  name  and  date  would  have  diiap- 
peared)  the  cylinders  are  16in.  by22in.  "Meteor," 
puta  tha  diameter  of  the  leading  and  driving- 
wheela  (coupled)  of  thia  claaa  ot  engine  at  5tL  Sin. 
—ahould  be  6tt.  6in.  Tbeae  are  poaaibly  mere 
clerical  eirora.  "Centaur"  doea  not  apaa  with 
"  DoTolbj  "  aa  to  tha  heating- aurt ace  ctKirtley 'a 
tank  anginei.  More  detailed  iDfoimation  con- 
oemine  thia  clui,  together  with  further  particulara 
of  thedimenaiana,  &<:.,  of  the  Scotchman,  from  which 
"  Centaur  "  appeBntohavecolledhiiinteRnation, 
wiU  be  found  in  Vole.  XXVIII.  and  XXX.  otthe 
"£.M."  All  that  hoi  been  tud  regarding  thoie 
two  types  will  be  found  set  torth  in  a  more  com-  i 
pteta  and  cUam   manner  \j^  the  loat  lew  ba;^ 


drew  up  at  the  platform,  before  Uia  large'r  i  _  _ 
reaehed  the  ptalfom.  The  "Terrier"  had  iti 
train  fitted  with  tha  Weatinghanae  antomatio, 
the  L.  0.  engine  had  only  hand-brakei.    Here  the 

Weatinghouaa  figure!  aa  a  saver  of  time.  Thia  ia 
a  daily  oooorrenoe  on  the  auburfaan  lines  of  the 
Uatrooolia,  where  tha  lines  ot  different  oompaniea 
only  snrprieed  that  m 


[45736.]— Water  la  Oaa-Plpea.— Take  up  a 
board  or  two  in  the  fioor  ot  the  room,  until  you  are 
able  to  trace  the  spot  where  occurs  the  lowest  dip 
in  the  pipe,  beoanae,  at  that  very  spot  the  water 
irlll  be  lodged.  Bora  a  small  hole  in  said  pipe  and 
let  the  water  run  out ;  than  insert  a  very  light- 
Bttingcork  or  peg  into  the  bole,  and  lay  tha  Boor- 
boarda  into  place.  At  future  timaa,  if  the  gaa 
beginito  jump,  the  remedy  will  be  all  ready  to 
hand-  In  tha  room  over  my  head  at  thia  momoit 
luch  a  pegged  hole  ia  ia  the  gas-pipe.— It.  O'B. 

[45738.1— ThBrmomater.-The  very  beiitlthlog 
yon  can  do  is  to  epend  a  shilling  on  a  new  thermo- 
meter, and  give  the  old  one  to  a  poor  relation. 
7oa  would  wasM  time  that  ought  to  ba  worth 
something  in  endaavouriog  to  make  the  scale  read- 
able, and  the  probabili^  is  you  would  make  a  mesa 
of  ii  in  the  end.  I  waa  really  enjoying  the  ousweraot 
"F.  I.  C."  and  "  £.  A.  B.''  in  laat  waek'aiaaua,  bat 
my  enjoyment  was  cut  short  by  the  thought  that  the 
"Tenant  Farmer"  would  have  foUawad  their  in- 
atruetioni  and  have  bunt  the  bulb  ot  his  thermo- 
meter tube.  Whoever  heard  of  boxwood  thermo- 
meter* used  tor  boiling  purpoaea?  It*.>emsagtaat 
pity  to  me  that  really  eameat  correapoudeuta  ehonld 
Dommit  blunderi  so  palpable  aodloannaying  to 
the  quarisL  Hare  we  have  a  <)i]eriit  whose  tharmo- 
mat^,  in  all  human  probability,  runs  from  0°  to 
120°  Fahreneit,  and  two  correspond  euta  tell  him  lo 
put  the  tube  in  boiling-water  I     Just  luuey  t^ 

ror  fellow  putting  a  mark  with  a  file  at  the  po^'^> 
which  the  mercury  liiea  !  If  "  Tenant  Fatro-?"-^» 
boa  not  apoiled  hia  thermometer  bjhuntuir->^^>CBK 
baa  iK<'Bi"IiaMiS&. ».  m&.  SaK^j^MtaassS.,  w«  «^**- 


n>i2 
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tbcimbiueter  iru  onlf  k  aommiui  oiia,  uiA  the  ouly 
advicp  I  am  kith  him  is,  4S  I  luid  ftbova,  buyanev 
fiiillinfi  i-aB  will  £ire  the  old  one  aws; .— W.  J. 

T.lVl-.liTJIl, 

— 0*tU«  BurUns  Trae*.— P«int  the 
.    Effuetiul  and  wfaoletoms 


[til 


tr»M  with 

&U  louiid.-H.  O'b. 

t4674'2, 1 — KTdraalic  Orvwi  ■  Blower. —Tliniii™ 
to  *'  Suulight."    I  iiud  aketch   o(   017  umiee- 


ninnt  fur  cuttiuK  <>fl  '■^'>'  whaa  bellows  ia  full.     A., 

•ii-uliunb^r  or  bcll(>wa ;  a.  piece  ot  Utb  aciewoil  t'> 
tup  (if  )w1l-ivr>.  with  h»lu  iu  uhih,  thioutfli  wU:oh 
p-rt  D  ruiiB,  to  tc«ulii('ir-»»lTe  F,  ou  Buniiuj  ii, 
H  »  I-  knot,  on  tha  enrd,  which  doan  iiot  pitat 
thioiif-h  IiiiIh  <n  it.  and  '-I1  lulil  cut  off  nil  w:Lt.'T 
whMi  bellowi.  i»  (ii'l.  hut  doea  mit,  »iid  tlw  «-uter 
kaepa  hiuine  y<^  loudlv  au<l  iiuplwaatly  thwiunh 
oulv  n  very  amall  a)r*re.  Tho  valve  F  ii  auljr  a 
plHU  f^land  coeli.  I  liuvo  added  au  ■ir-vesxel 
on  Uw  nupplj-pipo  K,  ou'i  it  haa  taken  aw*j 
the  thoBipiiiu  iioini.  I  haTu  h<-'LTd  that  tliii 
biniuiz.  ua  th"  wat.ir  i»  hoioft  cut  off,  ii  conininu  to 
mort  nrBHii-blow--  -■— ■  "- --  '-  •-'-' 


iDdW 


d  ffa 


t,  if  I  can  do  bo  at  al 
— Akateub  OiaiaJi-OniMiHn, 

[4.>7  IT] -Platinum  Amal^m.— Don't  11 
•nrthiuff  but  jiure  platinum.  You  waut  thii 
wire,  with  imp  I'nd  tunifd  down  to  nllnw  of 
ahotildor,  and  lli'ii  thu  >niullor  part  ririitpd  ovr 
For  iiri^  cdia  huVH  wiri'  aboot  (in,  diain'tor,  an 
haTe  tiu.  of  ir  outv<T<!  :hi<  uontact-brrahar  townr< 
■ornv.  K  littlii  rxtra  platinum  wkU  rapayn  i 
cwat  hy  itatlDrarion.  Thi  thiu  i^soea  j  uit  riTCti 
ov»r  ■villi  wi-ar  mir,  nud  help  to  Hpoil  a  good  n.il 
Wh-t-'vi^r  yon  d.,  <i<.  ir.  woll.  and  >uu  will  Ihi 
Mt  n  |>iiiid  rEbii]t.-.\V.  J.  'LxsoiHTLR. 


(4-I74W-1- 


K.,  <iij!{'!n 


_.    .    ..HI'.  31  per  OKilt.  of  the  for 

TU  IHV  ovnr.  of  Ilia  hitt>r,  ia  re(|iJtEd  by  mou  ami 
hoiapi.  A  p.alii.n  of  the  oxygpii  coutjiiucil  iu  thu 
air  niw1iin»<  wilh  oarhuii  in  thii  Iuuhb.  beiu);  xx- 
halril  iia  carhuiiio  a«id  pas  in  equil  voluiuida,  and  a 
<luuu'.Jty  ueiuly  four  limpR  aa  ijraut  ia  liberati-d  an 
irra  niininni.  In  louiiil  uumbira,  a  luou  iulKlrn 
l-snf  a  oulanfoiitpi'T  minute  otuir;  7  pii  cmt.  of 
tbia  '"  riniTKittd  ii.lu  CO,,  which,  wirh  4  tiniaa  ae 
much  N.  he  ex)rircii,  hiKcther  with  (hi  p^  ci'ut.  nf 
tliHuirh«h<ain)iulud  In  Uaiumml  condition.  TIih 
espluuini  of  itnupowdet  itraerate*  carbimic  a>-id 
and  'i\idp.  iii'T?|iuii  wudat^m.andHBiallqDHUliiii-H 
of  CA',  Hllll^Hl.  Aliout?jaauUcf«Dt  of  air  would 
lis  tvu'iiti'd  tt.  ri  m-vii  Ihs  itarea  Ktuerated  by  oua 
jKiunii  of  KUUpuitiUT. — T.  K.  J. 

!4-'i74».;— OsBva.  -TohriBfl>;unBwor  yonrom-a- 
lloii  i>u  (icnvful  'acta,  the  action  ia  tliic— rimt, 
liuirevrr.  Ivt  me  tell  yon  that  Uiu  lio'l;  nf 
both  nitni  nnd  uiiiroala  eontuna  vatbOD  in  oii>' 
foini,  uiidiiii  a  Ht'ile  of  tine  divisidu.  Si,  ul»-i. 
dooa  a  c.iLd1i>,  a  lump  of  coal,  or  utlier  p-'ni- 
IntetiMf  \K«Ma.  Tho  air  amand  na  oa  it  i» 
drtH'niu  liythpnfttof  rpapiintion  )•««><'■  throuph  thi! 
mouth  and  iiixe.  and  down  the  throat.  Fr'mi 
thcTO  it  patao'i  itito  Ihe  lun|^— these  hciuj;  rvially  a 
man  of  >ni4ll  tubn.  with  blood  on  the  ontridu  of 
tbum  ;  and  thp  walla  of  theno  tulws  bviu^  ez- 
tremtly  thin,  Ihe  minkuiit  the  air  pasiea  iii,  thf 
o^'i.'i'U  ot  tho  nir  pas^ea  tlironflh  tlic  wnlla  of  tlieie 
mitiu'v  tulwa,  iLiid  ninihiuea  with  thi>  rarbim  in  the 
blood.  Till)  (-..niliiualion  ot  oxyfttn  and  Gaib.'>u 
will  now  lir<.<Iii<,-e  oaibouic  acid ;  thurr-fore,  the 
blooil  alMirbii  th.'  r<xT^'n,  aiid  ia  replaoed  by  nr- 
bonin  acid  irua,  wltinU  is  leaplred.  Ii'l  that  we  may 
hrielly  atate  mattcn  -  (1)  that  liaUi  man  aud 
■abniila  llmt  take  the  oxjRen  ititu  tlia  latiRa  in  the 
form  of  the  urdiiiary  air ;  (3)  that  onua  thvrn  the 
nxTifPD  la  abtortiril  )iy  oiydntinjc  the  blood : 
(3)  that  tha  oiyiii-n  aa  alianrhed  id  utilited  in  the 
pnidni-tion  ot  hnat  by  octiii);  on  the  waste  ]iarticln. 
of  rarbiuot  tlia  body,  thcrabj  foTminR  cjirhmit 
ao.d.    whfoh     la   thrown   ont    by   raapimtiou.— 


[-l.57.)I,]~Zlno  Batterr  Fl&tea.— Zinc  diirem 
|-y  inui:D.  You  may,  now  and  the^u,  (!tt  platcf 
lat  will  retain  ■  very  nice  aurface,  and  other 
Lm]i)ea  will,  in  a  day  or  two,  difcolnnr.  Thia  ia 
owiiiK  ti  impuritiea  ia  the  ziuc.  The  ba^t  way  to 
keep  pUtea  la  to  araal,{iuiiate  them,  waidi  thorn, 
-  '-  'I  rub  thorn  with  a  pii-ca  of  rOff  :  then  dip 
hot  water,  and,  when  dry,  put  them  into 
'       ■  ig   dry    eawdnst.     You  '  " 


n  out  a 


-W.    J.    Li.v. 


)7^>2.]— SofteniBV  Hard   Iron. — You  may 

n  inin  by   htuitiiiic  it  red-hut,  and    kaeping 

o-hut  for  mme  time  ;  then  jiut  it  in  an  iron 

full  ot  burnt  aawduit,    aloaa  the  oate,  aud 

r  to  nual  aluwly.     Than,  if  yon  want  the  ituo 

]U|>h1v    •oft.    repeat    the  proccu.    Yon   can 

n  iron  mJlicieatly  for  all  ordinary  work  by 

pntttnft  itinthe  tire  at  night,  andlaaviuic  it  there 

all  night;  in  tha  momiBi;  it  will  ba  ■utliriently 

■oft  for  an  alactro- magnet. — W.  J.  Luici>iTun. 

[4.1793.1— laklnK    oat     Piston  —  Th&ulfii    to         1 
"Labor  OmuiiiViui'it."     Tbo  cngiuv  iuquvtUuu  is    «, 


it  will  mit;  if  nit,  inrinim  afrain.  B«  anrea^ 
follow  the  initiuoIionB,  atid  I  have  no  doubt  jcn 
will  be  HiiaUed.—Yi^nEB. 

[457;ij  ]— Screw- Oattinff.— With  thia  ooabi- 
Vnnce  you  enn  cut  inaide  tbreada«a  well  a*  anlnli 
~iu  f ai't,  by  unc  g  it  you  cou*ert  yonr  laHHtala 
a  iiinpl-1  Belf-HPting  one.  Of  conraa,  tor  iaridc 
thruaJa  you  will  want  a  tool  of  a  diffetent  abut 
from  that  need  for  outride  threada ;  and  it  will  aln 
liaTe  to  be  lot  differently  in  the  tool-hotdar.  H 
"  S.  M."  leqniroa  any  fnither  particntara.  and  w3 
adTertiae  hi*  addrsai,  I  ihall  be  happy  to  help  Ub 
in  any  way  I  can.— B.  HExnLST. 

)  Baasrwotra.— Y«M 

._ „ 'hioh  the  lamp  aH«n 

with  plaatar  of  Paria  and  alnm.  na 
ordinary  plaatar  ot  Paria  ia  poiona,  aod  alhiwa  tha 
oil  to  permeate  it  and  run  outaida.  Witb  miB» 
Bcope-lampa  J  found  it  a  uniaanoa.  Y'on  conld  pM 
a  laver  of  aheUae  Taxuiah  round  tha  part  wain 
leakage  aiiaea.— W.  J.  LAXOurBB. 

[4S77S.]-CoU  Chlaal.— I Iblnk  if  "J.S.Q.* 

Hid  hrat  hia  chiaal  in  the  uanal  way,  about  Ih. 

in  liiu.  from  point,   aud  dip  it  in  watal  witb  Oa 

chill  juat  (.ff,  about ,"'      ~  *' 


make  the  c<iil  4in,  Iouk,  (he  ii'els  lliu. 
duuieler,  ttie  core  out  of  H  imn  wire,  auy  jiu. 
tied  together,  tho  primary  Ko.  IS 
.a  number  of  lajeri  4  tu  <t,  aaoh 
layer  in lulatad  from  next  one.  Thu  teooiid  wiru 
'  ■ '  -  -  ""  Bilk-ro»ered,  Ui«u  a  third  win 
Qflh  3U,  tilth  i.-i.  about  lax.  of 
...  .    rouKhoBt,  but  witii  tvrmiiiala  to 

aaidi  wire-end.     Ynu  i»ui  in  this  niuuuec  havB  a 
r  teimiualaaa  y.iu  iJcD.  Thedraw- 
uppMite  to  the  contact -I'leakor. 
zShull  bj  jiluiieil  tu  givu  you  any  f  urthvr  iultfnnii- 


ingtiU  ii 


lof  di 


■ton 


'.  J.  LaNuAouilt. 


[4.i7(i7.]— ComparatlTe  I.lKht  of  the  Soon 
aud  PiaiMiB.— ^1)  and  (3i,  lam  much  obligfMl 
for  Ihe  iuloriuation  faruiahud  by  "  V.  I.  C."  (2). 
Icia  Buruly  a  miatake  to  aay  that  we  receive  no 
mure  light  fiom  aplanot  enlarged  to  the  apfiareut 
eize  of  the  miiiHi,  thau  from  Ihe  lania  plauei  ae«i 
with  Iht  uukt'd  eye.  Tim  otliue  of  the  leleaoope  ia 
to  cr.lltct  and  wmccutratu  light  of  whi,*  thu 
uiiaidud  oyi>  would  recuira  but  a  Bmail  fraction, 
juBt  as  hvat  ia  oouBuntinted  and  focuiwd  iii  a 
tiuiniuit  iilaOH.  Ti  not  "  ¥.  I.  C."  (if  I  tnay  aaj  bo), 
coufuaiug.  lor  the  muuieii(,  light  with  brighiuru 
—the  ifiiaiiliini  of  lisht  3ieldeil  with  Uw  arni-atiun 
otbriKbUiBoa  produced t' which  are  very  dillctvut 
thiuita,  au[I  guTeined  by  dilfvnnt  lawo.  Itriitlit- 
■""■ """'    — -'■" 'ight  alway* 


.LW  IB  often 
areiu«ahy 
iathe  aai; 


3     thlUrf    » 


uare  u(  lb 
ther  the 


215o'!' 


X.  luid  ICW.  Easiues 

luUoi,  y»l;  Elwy,    11117; 
^.  lioltic.  Xuv.  '74 ;  Car,ictHcus  aud  ( 
Uat.tiryov..    ISdi): 
May,  'i;[l;Hc'n    "       ■ 


ur.  W>,y, 


trei,  M.iy,  '7!';  lle.lua,  iluy,  TU;  M.bL-rly,  iluy, 
'1,1:  Uwtwlou.  yiay,  '7U :  TalmuHu.  >VI>.,  'ii.>; 
Tnbal,  Aug.,  'Ill;  Uainbnan  nud  SuKipnui  wv.b 
Iwlh  built  in 'T.!.  hut  1  cauiiot  ray  whut  montli ; 
I'egofu*,  Xor.,  'Ml.  II.  Atlna  (10).  Aiaric  (H).  1 
Ut)ukBurmHbi*acrapiicd,CHractMUH;l'i;,Con'iin  1- 
diih' (1.^;,  Uanuiug  (rc>,  Ur.Tald  (I;:),  Laioua  (sj, 
Miuuuiuth  (h),  Marlborough  ;1IJ),  i'glrol  (lij, 
rti|iiuHi,  ISIli,  hive  been  surappcd  a  l-tig  tiaii-. 
I't-^-iUB,  4t>J  \fi,.  ^Sir  Aivxauuer  Ouckburn  (H}, 
■^iaat-Hiiiu  (12).  Tlui  Ruiali  ti;;uru»  in  linitketa  are 
thuxhed  iiuuiiivra:  i^ia  Rugby,  lu  liuiu.ughaiu,  I'i 
Derl-y,  and  l-<  Crswc.-  Fobtvsa. 

14.1771.1— Air-pumn.-- 1  have  had  bucket 
and  1  llnd  it  hii'  i;.it  three  'aleel,  I  Ihiuki  luig) 
grare  thmn  a  Jit'le  inuie  aprin;;.  1  cm  gut  i\ 
v.icuuin  vvry  uiiiiti.'ady.  1  will  harn  new  rinj;! 
LliMcr.  Wliiii  ahould  I  gut  theui  inidu  uE— an 
The  puuip-bariel  ia  iu  good  o 


phonld  Btand  after  immersinKlntha 
water  ,11  inai:  rolnur  ;  if  not,  do  not  brinf  it  diAa 
lulnw,  but  dip  it  at  a  dark  atnw- col onr.  "TheeolDat 
from  li|f ht  Btnw  to  dark  blue  giToa  the  temper :  d» 
liahtrr  the  eoloiirthe  harder  the  tetnijer:  but  mack 
dnptoida  on  the  btetd,  aome  bein^  vtTV  miich  hmr^ 
than  utheri.  Tlieae  ahuuld  b»  first  piitiu  the  wata 
at  only  a  btooii-red,  while  mild  ateel  reouiiaaa 
gm.ti'rbeat;  but  wiUi  yuuichiael  bo  careful  not  ta 
overheat.  — .lom  de. 

[4.37eO.]-Sn«lnefarI.,innDli.~Ido  nottUak 
auy  amount  of  boiler  propjrtiun  would  enable  yea 
tu  prnpel   yuur    launch    with    auch  an  eugiaa.— 

[.I57S3.] — Paint  Photovrapli. — You  can  eaw 
thi'  [iL[itoj;niph  ea>ily  with  a  camera  and  lena,  aaC 
proJucu  good  priata  with  care :  or  yon  can  aoift 
the  photo  to  a  jihologTapher,  aud  ([et  him  to  eofiy 
it  f<jr  ynu.  You  umnot  do  anything  to  tha  pbolB. 
to  make  it  bolder.— \V.  J.  LaxciSTEn. 

{4.)7^.i.|— 8p.  Or.  of  GlyeertiiB  III  Jordan'! 
Barometer.— 1'2ii.  I  ihould  aav  nt  Ueana. 
Nfgteili  and  Zumbru'a,  Holborn  Viaduct,  who 
manuracture  theie  iu&trumenta. — F.  I.  C. 

I  Aotlon  on  Boraw-A»- 
and  copper  would  (aim  a 
TiJtaii^  couple,  luid  would,  in  time,  GonBidcraUj 
alTei't  eiHih  oiher.  It  aeema  rather  ■titiiigi>  that  M 
muvti  action  ah-^uld  take  place.  Oua  riould  ezpKt 
a  Ciiiit-iruu  prupelloc  to  laat  cuUBidorably  luD(H 
fhuu  u  few  luULtha,  PTcn  atta'^lied  to  a  aofi/Kt- 
bottiMued  lauuuh.  Still,  1  should  certainly  reooia- 
nu'Ud  metala  neater  alike,  nod  a  guu-matal 
pragicllcr  ought  to  work  Ten  effectively  iu  plaea  g| 
tliu  cab'-iruu  oue.  I  phould  Tory  qkicIi  likn  to  an 
a,  auiuple  of  tlia  old  propeller. — W.  J.  IiANci^ixB. 

[!."i7J3.]— OlnBer-Taa.- "C.  T,"  will  mab 
Binger  ten  (I)  by  bruisine  a  pi'**  or  two  of  Riugtb 
pultiu|{  tha  bcuiied  giuger  into  a  teu-iut,  aal 
p.iuriu:;  upon  it  boiling- water,  ]>renrely  ai  H 
irdinary  tea.  (2)  By  dropping  Into  a 
' '  -'-water  a  liltJa  eijauce  ot   gings-,  K 

, tr  ot  powilered  gin^r.    Id  an  focp- 

I  liltlt' piwileied  KiORer.  moistened  mA 
t-wattr,  aniwer*  pcrt«clly,  thaaj^ 
I  VI  nine  aa  the  regulai-  giQHOr-taa. 


II.}— Galvaa 


tumbler  of  h< 


ketont. 


— U.  U 


.  [!.■: 


-O,  B.  ] 


;  ritratford.— i 

Wood.— Iluy  1 


M.  Bruuilvy  :  ataliuued  ti 

LtJ77'>.l— Olueinir  Steel 
littl,- of  \Vann:iu'a  aoluti-n,  price  twop'riiue:  you 
cau  ulitiiiu  it  at  auy  laatliHr-rutti^rii.  ^<'<iw  r"U|[h 
the  pi-'ce  at  attal  aud  WO.hI  the  Biile*  ynu  wia"-  -- 
jriiH  with  a  amall  file.  Then  cover  the  plucen' 
the  aulutioH.  aud  let  them  dry.  Whi-u  dry.  the  a>>- 
ludoii  will  turn  a  white,  eieumy  voloiit,  lie  eure 
you  M  them  ilry,  fur,  if  yon  do  not.  tb>>y  will  not 
adharo  tuMher.  When  ciuite  dry,  warm  them, 
i.i>.,  the  Bidaa  you  hare  covered  with  thu  aolution, 
bef.iri  Ihe  jfts.  and,  it  that  ii  not  praclicihle,  light 
a  cindle  aii'l  hold  the  Hame  to  the  ]iiir(»  tn  be 
joiiivil ,  but  do  not  bum  them.  'Sum  preia  thiim 
together,  aud  lot  them  (.-Ool.     Try  thia,  and  I  think 


■4a794.]— BTtnaea  Fhotometar.- The  Bouaa 

I'liotometL-r  is   cue  o(  very  eoay   ci-aietrucliDB— it 
ounnati  of  a  wood  frame  carrying  a  aheut  uttighUj 
Btiaiuud  ti^uv-paper.    In  the  ceutru  ia  a  greaaa- 
Bpot,  pnidur-.d  by  Hp]ilyiu|[  u   fractiun  of  oil  la 
tiutedpirufiiuwai.     I'he  uaa  of  lLi>   iuetrument  I 
pniiuuie  you  arc  acquainted  with  :  if  nut,  a  qaay 
I  will  donimand  my  altentiou. — Svxuain. 
I      [l-'i7'.'4,]  — Bunaen   Photometer. — Couaiata  d 
a  Bcre»u  of  ivbile  paper  with  a  siuaae-auut  in  i> 
I  cufrr.     The  lighta  to  be  uoiuparrd  are  placed  * 
\\tyynU-.  nidrs  of  thi*  acreeu,  and  tlieir  dittaoa* 
L  Ttt.  OiM.  '  are  an  lid  justed  that  th'- greoau-ip  't  aiipean  nuths 
il  by  Mr.  I  lirlghtiT  iii>r  darker  thau  the  mat  of  the  papac, 
lu^TiiY.      I  titiiii  wliii'hi'TiT  aide  it  ia  viewed      When  tbg%- 
sahiTc  not  beenrorri'ctlTadjuBtcd.  the  greaaa- 
will  appear  darker  than  (he  rest  of  the  paM, 
1  viewed  frnm  the  aide  on  which  the  illumma- 

ia  most  iuteuae,  and  lighter  thin  the  reatrf 

thspiiper  when  viewed  (ri'm  tho  other  aide,  b 
'  pnicti.'e  it  in  uanal  to  fli  the  lighta  one  at  each  ^ 
ofa»Mlewilh  a  sliding  sctven  betireeu  them,  tki 
whoh:  bi-ing' placL-d  in  u  box  ao  arrau;^  thatM 
lif^t  <iiii  pass  from  oif  nide  ot  tha  scren  to  St 
other  except  through  tlie  screen  itwif.  On  eiOa 
aide  of  the  screen,  and  incluiwl  toil  at  au  anflaaf 
Hxed  asmall  mirror,  an  that  the  reflect  rf 


both  at 


riewe.1  at  01 


Thai 


ENGLISH  MKOHAMIO  AND  WOULD  OF  SOIENGB:  N*.  879. 


The  intensitiM  of  tba  lighti  sre  inTersely  as  tha 
■qums  of  the  diataciMB  Miiarating  them  uooi  the 

■cnen. —  Arunyn  W'.  SOWAED. 

[457!)1.]— Btuu«n'B  PItotameter.— A  circular 
spot  ta  made  OD  >  papei  icieen  bj  meanii  of  a  >olu- 
-tioii  of  Kpecmaceti  iu  naphtha  ;  on  one  tide  of  this 
ia  placi'd  ab'^ht  of  it  c«itaiu  luteDiity,  wluchBervea 
aa  ft  itaoilirit.  Iu  Londun  it  is  a  ipenn  candle  ol 
ux  to  the  pDuod,  anil  bumtug  120  gioina  iu  wn 
hour.  The  light  to  ba  tested,  a  petroloum  lamp  at 
a  g&B'bumer,  couauuiiug  a  oertain  Tolumti  ill  a 
eiTen  time,  a  then  moved  iu  a  right  lino  to  audi  a 
dutajioe  OD  the  other  sido  of  the  ecieeu,  that  there 
ii  DO  difturence  in  brightueu  betweeu  the  greased 
DHtand  thenntot  thsKTeen.  Bjmuuuring  the 
oiittiiM  ol  tha  Uf[hla  flam  the  aonm  by  meaua  of 
«  toale,  their  ze]ati*s  illumio^uig  powan  are  le- 
apaoliTalr  »  tbs  iqaarai  ol  tbeii  dutaitcoi  from 
tba  aorani.  By  thi*  kind  of  deUmuDAtion,  the 
degree  of  aamuBcy  whioh  can  be  attained  ia  nut  ao 
gmat  a*  in  ouuit  phnioal  detenuiDiitioaa,  more 
•naoirUy  when  the  lighta  to  b*  oomparad  an  of 
dutennt  aolaoia — one,  for  instance,  beiu^c  yuUow 
Mid  the  other  of  •  bluah  tint.  It  oiTes,  haneter. 
-nanlt*  whioh  are  atifBcieatlj;  aocurale  for  prootioal 
VOrpoaei,  and  ii  almoat  Duivenallj 
iMtoraiBiag  the  iUomhiatiDe  pom 
and  of  other  artiOaial  lighb.-I^  I.  ( 

Jiarst.]— Bimaen'a  Photomstor.  —  You  can 
ka  a  Bunien's  pbotometer  in  Rtb  misutea.  Take 
A  piece  of  thin,  white  blotting-paper,  cut  it 
to  fit  on  any  fnma  you  muv  have,  such  at 
ft  imall  Klate-frame  without  the  alate,  then  put 
A  TOuad  di«i  ot  greaae,  aaj,  liu.  dianieuler 
In  the  ueotre.  Now,  nhau  a  light  ia  put 
behind  thii,  you  will,  of  oonrae,  aes  tha  graaae- 
apot  brilliantly  iUumiuatt  0,  and  tbo  othar  port 
darfc.  Now  mark  on  a  piece  of  wood  from  eaoh 
«ida  ot  the  frame  a  acile  of  iucliat,  and  plaeo  a 
atandirJ  ca&dla  l!!in.  from  one  aide  ot  thd  photn- 
meter,  Ihen  bring  the  linht  lo  ba  te>t«d  ali  ug  the 
oppodta  acale— (.17.,  a  paa-bnraer.  andthoreyou 

;  ihen  the  iu'enaily  of  the  paa- 

light  ialnTBraafy  u  theiiiuareot  ita-diatanoa  from 
tfa  ecrean  when  compared  to  the  dandle.  The 
MMdIe  ia  IfL  a«a.y,  one  Uinei  one  ia  one :  but  the 
na-floma  ia  Ift.away,  then  four  tiiDrs  four  ii 
•bdean;  ao  the  gai- light  ia  equal  toaiztecTioaiidlea. 
nBn»rea|rraBtnuuibBr..f  diffawnt  photimcler* 
— WhMtabne'a,  Rnmtord's.  ItitcLie'a,  ii:a.,  &c., 
limple  photometer 
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[4ST99.]-Tl»e  Taloaoopa. 
tinned  the  atticlea  on  abovu, 
not  aeem  to  interest  our  n 
there  ia  only  one  to  benefit,  I 


9  by  aide,  and 
time  afio. — W.  J. 


bill  I  thmiEhl 
id™,     IIow.- 


YoQ  ^oll  reai 
kog.     I  will  not  keep 


Lira  woll,  befor^ 
■nt  longer  Ihiinl 
uu  W11U  1  ciiULa  wiitg  aa  itu'ckly  03 
it  I  cannot,  nor  can  anyone  olie  who 
thinka  at  all.^W.  J,  Lancabteb, 

[46B{».J-J8t  BrooolieB.-UBe  ahallan  fnr 
cementing  the  pi  HI  to  the  bick  ;  nolhiiis  bettor.  ~ 
AuiKKT  Suirn. 

[■15800,]— Jet Brooohaa.—ForpreparioB  "blaok 
mods,"  tuch  oa  jtl,  volcanita,  kc,  nolhinj;  ii  batter 
than  good  "iiuiuliilterated"  ■hellao.  It  dorired.lt 
oanbenudentarly  block  by  holding  over  tbe  amoky 
flame  of  a  lamp  »r  gas.  To  inaura  a  batter  job, 
warm  the  article  before  applying  the  thatlai;. — 
Alfojob. 


[-tSSOLl-BlaelnK  Ua  In  spring. -On  heating 
steel  gradually  over  a  Qam<i  it  will  acipiiro  a 
IJaht  yellow  colour  when  ita  tempanture  rearhf-a 
430°  F. ,  from  the  formation  -t  a.  thin  film  of  onide : 
H  the  temperature  liaea,  the  thicfcneas  at  thn  film 
inueaaea,  and  at  47U'  a  decided  yellow  c  .lonr  w 
aaen,  which  uiumaa  a  brown  ahodo  nt  I^U", 
hecoDiea  purple  at  5'iO',  and  blue  between  li-Mf  and 
570'.  Uie  a  targe  Bansen  llame,  and  tliu  Llow- 
pipe,  if  neceiaary. — F.  I,  0. 

[1S30I.J— BluoInKMainaprln*.— Til  •'Aj.vo- 
JOB."— Aatbia  ijutry  atauda,  I  am  led  tn  aupp!>»u 
that  it  IS  r1e>irc<l  to  linuw  how  to  "bluu  "  a  ap[iii<{ 
In  its  entirely— '.'',,  to  inuke  it  blue  all  over.  I 
nnltprcmiae.  tben,  that  Ibe  ijiieiiit  ia  making  bia 

r'ag  tiom  eilhct  white,  ntiau*,  or  piirple-eulonred 
t.    It  ia  nut  nbaolulcly  neciejaiy  to  be  providi  ' 
with  »  blueing. —   --'- u-..--.— j- 


ised  in  the  trade,  1 
1,  wUI  n 


.     -,    r "" 

pnrpoare  fur  an  uniatrur.  Au  »ld  one  will  »ut[Ieei 
a  good  one  mi|;bt  be  epoiU  by  huTBing.  Pniceed 
tat  this  way.  Cnrrfully  wipe  all  grcaire  or  lln^^er- 
marks  from  the  pprin^  to  be  operoteil  upon,  linlf 
fill  your  pan  with  clean  nnd  dry  Bilrur'°Fiiiil,  ntid 
place  on  a  rieur  Hrd.  Iltnt  iLe  Fiuid  iu  lliupot 
until,  by  teslin-^  with  a  hrii;bt  netdlu  laid  npnn  it, 
the  ootrect  culbur  can  be  gut.    At  tbia  point  make 


the  surface  of  the  sand  quitollat,  lay  tha  epriugon 
it,  and  preaa  evenly  down  until  partly  imbedded. 
Sow  replace  tbe  pot  on  the  Bro,  and  watch  very 
clooely  tha  changing  of  the  colours  on  the  aprin)r, 
whiob,  i(  it  waa  previously  white,  will  pasa 
through  the  varikius  abadea  ot  yellow,  orange, 
and  purple,  to  dark  blue.  Ai  luDii  aa  the 
dcurad  ahade  has  been  got,  remove  the  "priug 
with  a  pair  of  tweenara,  previoualy  warmed, 
and  whirl  i"  -' — '  --  *' -'-  ' '  — 


Doni 


; lake  th 


ivenly. 

You  are  pofxibly  aware  that  tbs  vaiioua  abades  of 
colour  are.  in  many  inaUnces,  taken  as  indicationa 
ot  the  "temper"  of  the  matal.  If  a  praTioiialy 
hardened  piece  ol  etael  ia  brightened  and  then  "  let 
down"  by  beat,  Iha  colonia  will  appaar  in  the  order 
I  have  itated.  Blue  neoeuariiy  reptesanting  a 
aolter  atate  than  purple,  and  ao  on.  Theinnerand 
outer  eudfl  of  the  apnng  muat  be  mode  aoftar  than 
tbfl  othar  part.  Sprintta  are  colanrad  in  othar  ways, 
bat  the  mention  ot  the 

[43803.]- Boiling  X-iSBaea,  Ac— Thia  aaema 
altogether  out  of  my  way ;  but   I  thouiht  aa  T 

S lanced  at  it  tbat  I  might  help  *'  J."  When  wt 
oil  water  in  a  clapin  poliehed  Teasel,  we  can  raiai 
Ibe  tempetatuie  above  212°  betore  ebullition  com- 
mences, bat  if  we  put  aiuall  ahota  into  tba  Tssael, 
the  ahuUitioQ  oommencai  long  before  boiling-point 
ia  reached.  Now  then  make  an  experiment— colic** 
a  few  doien  (according  to  liie  of  reiael)  ot  t 
sharpest -oornered  atones  you  can  find,  put  thsm 
iuto  the  pot,  and  then  boil  a  lot  ot  lioaeeJ,  and  ane 
it  this  doea  uot  at  onca  help  yon  over  tha  atile. — W. 

J.  Ll^CUTtlB. 

[liSOdl- Eleotromotor.—Y'iu  had  better  nae 
a  [Iramma  ring  or  a  motor  like  tha  Bcuih  dynamo  ; 
but  you  muat  use  wroaght-iron  GBld-magnels,  aa 
yon  will  require  tba  least  weight  pouiUe  for  a  boat 
propeller.  All  mignetii:  engines  act  very  muoh 
alike  when  pr.iperly  propottioiiai).  Jacubi  and 
Davenport  aniiiiiea  are  aagoodiu  any  modern  form. 
The  moat  im^oitEint  thing  is  tlio  buttury :  you  must 
make  it  very  light  and  uae  Qrave'a  Duly  ;  it  you 
wero  to  aad  with  a  bichromate  you  would  peibapa 
liare  to  row  back  iu  live  minulca,  and  even  if  jou 
kept  cbirgiu);  the  icid  ami  salt  outiuually,  ii  is 
untatis factory.  Vou  may  get  aume  idea  ol  the 
engine  power  by  makioj;  a  si^l  machine  Scat,  and 
you  will  fiud  tout  <ir  su  m'i|;uet]  at  round  tcou 
lliQ-  din.,  with  JOlb.  or  Uib.  Xo.  20  ailk-oovared 
wire,  and  40  to  tiJcella  iu  the  battery,  will  drive 
your  boat ;  Iha  apacd  would  he  mneh  under  tLwa 
milaa  an  bonr,  iiulesa  you  wero  vi-rv  fortuiuto  iu 
the  action  of  the  iQ     ' '--       '   ' 


— J.  Snraufi'B. 


[46804.]- BraaloK  Lettcra  from  Iieather 
Baff. — "  Ignnramui"  will  mo«t  liknly  suMeeil  in 
Trmaving  the  leltern  if  ha  mba  them  with  a  pieoe 
ot  rag  soaked  iu  ben^ne.  Should  thia  not  ancceed, 
try  wanbiog  with  dilnta  hydroohtoric  acid,  and 
then  rubbia^  with  bleaching- powder. — DabuLeb. 

[I'iSOS.]  —  Eraalnft  Letteca  from  I.eathar 
Bag.— ■■fgiiQtnmua"  will  Bad  it  rilhsr  difficult 
to  remove  tbo  lettara  aafaewiabea.  and  probably  not 
at  nil  aatiBFoclorily,  The  beat  method  of  procodare 
will  be  for  him  to  proonro  a  lilllu  methytatod  apirit 
anil  a  eoft  upou^.  Then  bathu  the  letters  nicely 
with  tbo  spirit  until  thu  iiaint  liFeoniaa  qnite  aoft. 
AfterwanU  get  a  papor-tnife,  aud  carefully  acrape 
off  the  paint  ai  deiired.  I).^  not  use  a  ateel  knife, 
aa  there  wimldbe  danger  uidumsRing  Ibe  leather. 
Thiahc  will  Hnd  na  elttotual  aa  anything  I  know 
ot.  Olcouraetheravtillbuau  outline  of  theietten 
left,  becauee  the  paint  will  have  penetrated  the 
leather.— A.  AUnocs. 

[4.M11.]— CotnetB.— Paraonally,  I  don't  Vlieve 
there  ia  a  solid  particle  in  a  comet,  and  if 
"  W.  C.  K."  can  bnrg  proofs  of  hia  meteoric 
Gometi  ha  will  do  what  I  am  niiohlo  to  do.  Now. 
to  me  comBta  are  merely  an  nccumnlation  nf  mola- 
culac  gises,  jiarticlea  of  hydrogen  and  nitrogen, 
and  alio  of  carbon,  the  laila  merely  a  repn1«ioa — an 
electrical  rvpul'ion  :  it  may  ba  just  the  naiua  tbat 

exhnuat^d  lo  one  twenty  millionth  ot  an  atmo- 
aptre.  Iu  apao^  I  believe  matter  is  everywhere 
prtsent,  and  t  dou't  iioUl  that  auch  matter  should 

gnaeoue  condition  in  which  the  particlna  ate  very 
much  fnith'r  asunder  than  we  can  get  Ihem  with 
■     ■  How  di*a"  W.  C.  E." 


it  for  the 
'.  peiihelir.. 


. .  „ rt  ol  a 

— \V.  J.  Liypiairn. 


a  tail 


[l-iSll.|—Cometa.— When  atara  arc  aeenthroogh 
the  heads  of  couiuta  ws  muat  supptixe  Ibe  tixo  aiiii 
mutual  distauoe  ot  the  fragments  are  sDi'h  an  t» 
admit  ot  tbia.  "  To  appear  ua  coiueta,  there  need 
not  La  iiviiiy  of  lar^'o  size,"  or,  iridi'^d,  any  ;  but  ir 
theni  were  lome  tha  tompxrary  iclip<iu  iil  astir 
caused  by  oub  of  thpan  (if  the  cnmnt  were  not  ton 
near  the  earth)  might  only  endure  ilorini;  the  (ruc- 
tion ol  a  e.;c<iuil.  r/uilUn.in,  in  Iii4  1»»k,  "  L>» 
Coiut'tea."  wjathereisnoBiitheu'i™,tediii«tancoof 
Bsbir  beiu^BKeu  through  tba  nctiul  nnrleua  of  a 
DOmet  except  one,  and  that  waa  over  one  hundred 


yeora  aco.  Int;^23aataro[tha  8th  majinituda  was 
nclipseuby  Sncke'a  comet,  obaarvad  by  SVartmuin. 
We  are  criut[uua.llr,  ai  ia  well  known,  palling 
through  thin  meteor  streams,  ol  which  those  metnon 
stopped  by  tba  earth  fall  lo  the  ground  either  in  Uie 
form  of  an  imp>i1pable  powder  of  aa  at-roliteaof 
some  iDOgaitade  occaaionally ;  but  wa  may  conclude 
that  it  ia  at  leaat  ininy  thonsanda  of  yeora  iinoa 
the  earth  baa  oollided  with  what  may  raaaonably  ba 
called  the  head  of  a  comet. ^W.  C.  E. 

[t.JS12.1-Ooiiil:iuation.— I   take    tha  atandaid 
caudle,  which  iu  London  is  t,  sperm-eandts  ot  six 
and  burning  120  gnuna  in  the  hoar 


from 


ueutly,  t 


4  ol  a 


aud  kep 


burn  lor  about  9  7- 1 0th  houre.  lithe 
cnmpnaitiou  of  this  candle  be  pure  cetene  CnH],, 
Bod  there  be  pertect  combustion,  all  tbo  bydrogtit 
may  be  auppoaed,  tor  aimplicity  of  calculation,  to 
unite  with  the  oxyj^en  of  the  air  to  lorm  aqueoui 
vapour.  The  bydrogeu  contained  in  120  grains  of 
this  aperm  will  be  IT  l-7th  graina,  which,  wban 
uuiteil  to  tha  oxygen  of  tba  air,  will  ^ve  Hi  2-7th 
grains  of  water.  Colcnlations  ot  thu  kind,  right 
in  theory,  may  ba  a  long  way  from  what  la 
actually  found  to  ba  the  fact  from  eiperlmmt.  The 
sparm  may  be,  it  not  crjmmercially,  chemically 
impure,  which  would  vitiate  the  result  of  a  calcn- 
lation  baaed  on  ita  parity.  I  am  not  aware  of  the 
exact  composition  ol  the  q>eim  of  the  atandard 
candles,  to  called  :  but  uiil«aa  they  ware  all  of  the 
tame  chemical  compoailion,  uo  aecurata  cileulatian 

ao  average  was  takon.  If  you  calculate  tha  niim> 
berot  grains  burnt  by  youi  '■tallow"  eandla,  tt 
will  ha  easy  to  tell  the  Weight  of  water,  the  oem- 
position  ot  the  tallow  being  also  known.— F.  I.  O. 


:ighbom'a  alaas  roof  by  tha 
tailing  ol  slatea  or  ot  a  chimney  from  oS  hit  own 


;  nDlesi,  in<tead,  b 


a  (and   tha 


unuae ,  uiueat,  lufieeo,  ne  duuiii  piuve  ^anu  lue 
onus  of  ao  doing  will  ha  upon  him)  that  the 
chimney  and  alatea  were  secure  enniu;b  tor 
ordinary  weather,  and  only  fell  becauaa  of  nn  nn- 
uauolly  high  atorm.  In  auch  a  caie,  the  dsmage 
b«iag  doue  by  an  ai-lm  Bii,  he  would  have  a  de- 
fenoe  ;  but  in  England,  such  alorma  rarely  oconr. 
Of  courae,  it  the  landlord  ia  liable  to  rajiair.  &c., 
"tjigismund"  might  have  a  right  of  actiou  over 
against  him  tor  the  damage*  paid.  —  Fbkd. 
WEmKBFiRLD.  SQlieitor,  :i,  OreBham-buildinga, 
Quildhsll,  E.C. 

[4.)91ii.] — Leg»l.— I  really  einnot  quite  nnder- 
•tand  the  qucation  put  by  "  Lumen,"  which  I 
shall  bo  glail  to  anawer  il  ha  can  put  the  point  more 
preciatly.  II  a  roitwiy  company  bay  a  Held  tbej 
muat,  generally  apeakini^,  buy  all  rights  of  wny 
ovot  it ;  but,  □(  conTSO,  thia  muat  dapand  on  the 
bargain  made  at  the  time  between  them  and  the 
vendor,  as  to  which  I  ran  aay  nothinu  until  I  know 
mora  ot  the  matter.— Feeh,  WKTIOSuFIBid}.  Solici- 
tor, 2,  Orestiam- buildings,  Oaildhall,  London. 

[loSlC.]— EuB-lena.  -  It  ianotat  all  clear  that 
the  onward  movement  ot  this  plant  ia  oautad  by 
theflaftellum,  ifthal  istharightii-- *-- ^-      "- 


rill    31 


pal  = 


beat  known  sbapae  is  apiial  around  its  lonitai 
oiia,  anil  that  the  aotion  of  the  front  cilium  inusaa 
thia  apiral  motion  to  deviate  to  eilher  side  inatead 
of  following  a  straight  line,  ao  that  ita  effect  oannot 
be  tbo  same  as  thai  of  an  oar.  There  are  otho' 
unicelluliir  oigsniama  that  sail  straight  on  with  a 
single  loah  elretched  out  in  front — a  moat  mar- 
velloua  aisbt  when  the  tubatance  of  that  lash  ia 
oontidered.  Eugleno  has  other  motions — rotatioa 
on  a  ceotra.  which  seems  to  poiut  to  a  circum- 
ferential clothing  ol  cilia,  and  also  a  curiooa 
bulKingBtthe  front  and,  into  which  tbo  pnttarior 
parti  all  but  tba  biiatle,  ia  gathered,  and  from 
which  tha  anterior  with  tbo  red  ipot  aud  cilium 
ia  again  protruded ':  this  operation  repeated 
gradually  takea  it  along  in  a  manner  of  progieiaiaa 
aimilar  to  that  ot  u  looping  caterjiilbiT.  It  would 
bo  intateatiag  to  iliac'iver  tbe  real  canaa  of  the 
screw-like  motion,  which  ia  the  general  method  of 
progreabion  with  Euglenu.— C.  J.  11.  F. 

[4.>S1T.]— Telephone.— roasiblr  you  apeak  too 
loud  to  tbe  miarophona.  or  else  tha  looao  contacta 
iu  it  are  too  looae,— J.  BbOWS,  Bdfait. 


will  aay  what  kind  ot  mierophoiie  he  uses,  I  dare 
say  the  eauae  of  hia  trouble  may  be  eipbiiuvd.  In 
thijmpaatime,  hesbould  try  thetffectof  sr-niking 
iu  a  clear  voioe  at  dialaunca  ot  from  six  to  «i;'htent 
inches  from  llie  microphone.  The  burring  noimd 
in  the  micrcnihone  is  of  ten  c  lusod  by  the  I'freet  on 
tha  plate  of  tbo  maebanical  power  nt  thu  air  oa 
expelled  by  tbo  lunga,  whieh  aeta  thn  plate  in 
vibralinn,  and  ovBrcomes  thu  vi>iratiiin^  of  the 
sound-waveB,  which  alnnn  are  nvpiired  ImT  the 
tranamiaaion  ot  apeech.— H.  B.  T.  S. 

[I'lSi.i.]  — Btchromata  Battarlea.  —  Theaa 
never  keep  in  action  long,  but  with  an  arrance- 
mcnt  by  which  Ireab  solution  U  ar— "-^ — 
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m  kt  the  bottom  uid  out  at  the  tap,  they  irill  keep 
in  BotiOQ  for  a  long  tinio.— Albhst  SiCiTn. 

[45S25,]-BicliTi>mateS&tterlM.~<-W.B.O." 
mult  Dot  eipect  a,  biclucmate  butet;  to  taat  more 
tbon  about  baU  an  hour  wbeatbe  circuit  ia  cloieil. 
A  lioiple  and  cheap  aland  for  Taouum  tubea  ob- 
aiilB  ia  &  board  of  atiy  liie  and  ehape  that  may  be 
foocieil,  and  coveced  with  black  cuJico.  The  tubes 
can  bo  euepcDdsd  od  wire  hook*  which  can  be 
carried  thpouohlbe  hoard  to  the  ooil,  which  may 
then  be  placed  out  ol  eight  behind  the  board,  lu 
Ihiani.}'  the  tube  maf  be  uioDgsd  according 


i.  T.  S. 


[45330.1— Tranaparoncf SB.— "  Meme,"  In  his 
query,  did  not  aay  if  hie  plates  were  selatino  or 
collodion.  If  they  are  geistine,  ha  will  find  the 
ioUowing  formulfli  a  capital  one.  If  be  hae  de- 
veloped his  plates  with  the  slkalins-pyro,  or 
ferrous  oxalate,  well  wash  and  flood  the  plate  with 
aoid  pyro.  and  lilTer;  the  pyro  and  ulver  ia  only 

STeabite  to  the  gold  in  toning.     Again 
after  the  pyro.  and  silver.     Don't  spare 


-It  is 


,  — Bichramata  Batteries. 
impowble  to  say  bow  lonE"W.  K.  _  . 
eliODld  lemain  in  working  order.  It  depends  upon 
ita  liie  and  npoa  the  frequency  and  dnratiou  of 
his  eipaiiments.  If  ouly  used  for  the  occasional 
iUominatlOD  of  Toeaum  tubes,  and  it  core  were 
taken  never  to  have  Ilie  zino  plate  in  tho  solution 
except  whau  the  battery  was  in  actual  ose.  it  might 
last  for  moutha.  To  half  a  pint  of  bichiomate 
solution  add  about  seven  fluid  drachms  of  strong 
rilpburic  aoid,  and  when  the  ourrent  /ails  (bevare 
of  a  mere  temiioniry  f attar  e  which  may  be 
remedied  bv  shaking  the  cell),  add  a  Eimilar 
quantity.  When  it  fails  a  aecund  lime  lake  fresh 
Bolutiaa. — Au-aen  W.  Sow  ABU. 

[*6825.]— Bioliroinate  Batterlee.— How  con 
anyone  answer  aneb  a  inestinn  ^  It  is  like  asking 
how  long  a  ton  of  ooaU  is  likely  to  last  a  house, 
holder.  It  the  querist  reads  tho  chapter  oi 
batt«riei  in  my  book  he  will  learn  all  about  it 
wer  depends  on  the  aise  oi  battery, 
Mof  tEeof'    -    '       "         -     -■ 


bichromate  can  only  n 


consumptioi 


It  is 


be  of 


One  pint  of 
uiH  buLULLuu  utiii  aupport  about  four  veuers  — 
amp^'res  ol  current.  As  to  acid,  the  best  way  ia 
odd  it  by  instalments,  altogether  about  one-iiith 
of  tho  measure  of  bichromate  aoluttou;  add  one- 
thiid  at  alime,  which  will  reduce  waste  by  local 

[iaS2G.]  —  CiTtoKBmia.  —  Having  wodod 
through  four  leaioons  in  search  ol  the  word 
"  crylogomia,"  and  without  bdoosbb,  I  preaumt 
one  querist  means  cryptogsmla,  and  eudeavour  tc 
give  the  desired  iuformati>>D  accordingly.  Tbt 
word  cryptogamous  is  from  the  Oieek  "  ktyptos  " 
— concealed,  and  "  game  "— marriage,  ood  crypto- 
gamous phuits  aro.  those  whicb  have  no  true 
flowers,  and  no  known  mate  and  female  organs  of 
fruotification.  The  name  was  invented  by  Lin- 
nicns,  and  tbo  Cryptogamiii  form  a  class  of  his 
Seiual  ayatim,  Teiy  distinct  from  all  the  rust. 
Feihapa  it  would  be  useful  to  atate  that  orypto- 


gord 
aisa. 


n  of  gold  in  water, 


the   I 

plate  with  a  16-grain 
gold  13  drops,  water  lo;. 
tbe  plate  until  the  reqalred  tone  is  obtained,  again 
wash  and  pour  over  the  plate  a  very  weak  solnlion 
of  cyanide  of  potassEum  :  wash  and  dry.  If  the 
cyanide  be  not  uaed  the  plates  will  after  a  time 
present  a  very  beautiful  pinkish  lint  in  tbe  trona- 
parent  parts,  which  in  some  subjects  bos  a  very 
pretty  eSacl.  After  tbe  aistflxing  in  Hypo  oil  the 
rest  of  the  operatious  may— in  fact  should — be 
canied  on  iu  tbe  light,  as  in  that  case  you  can  see 
exactly  what  you  are  about, — YaSUIS. 

[45833.]— Watoh  ftnery.— "  Piksbuby."— The 
jewels  ore  what  the 'seape- wheel  and  pallet -staff 
ftot  in,  imtaad  of  brass  in  commoner  grade  of 
watches. — VcaAnmosrVfr,  Jan.  23. 

[46835.]— Soda-Ash.— "Micro."  aaka  for  a 
aimpla  method  of  estimating  the  quantity  of  aoda 
in  soda-ash.  If  he  will  say  exactly  what  it  is  be 
wantsta  ostiimitB,  whether  soda  (free  hydrate], 
aodaCcsrbonatol,  or  aoda  (total  alkali  oelcnUted 

as  such) ,  I  shall  be  hr *     —=-■■'-=— 

W.  Sow  ABU. 

[45335.] -Soda<ABb.— Tbe  soda 
oujokly  and  a 
pRSt  makeast 

Todotbij,  add ^-, -- ^ 

water  SginiB.  ot  pure  sulphuric  acid  ;  each  co.  of 
thii  will  contain  ■U08  of  SO,  [or  OOgaH.SO,). 
This,  of  conrse,  must  be  atandardised  bjr  estimating 
the  amount  ol  SO,  by  precipltatiou  with  Inriam. 
Showing  how  much  SOj  eaoh  cc.  contains,  the 
amount  of  soda  (NaiO)  that  It  wilt  nenlTalise  is 
easily  reckoned;  — 

SOj  :  N.,0  : :  so,  :  Ka.0 


with  a 

weregoingto  ^..,, — , „ — 

with  plain  collodion,  tttking  eate  to  havs  u  l_^ 
id  pUice  it  nnder  tbe  tkp,  wUib  sMdka 
Fi  it  the  same  ae  »  watatiu-eu, mAb 
Wash  your  plata  tuTsII  ps«g 
;  now  take  your  (ilvsr  jaxb  tt 
ter,  alter  aU  liypo.  has  ksn  i^d 
away,  and  place  them  tmea  downvtds:  tdi  i 
-  of  indiarubbec  clath  ud  ooNt  lit  plk; 
a,  squeegoa  and  remove  all  npsdooM  i4i 
noistare-  take  cafe  not  to  dUtsiblkjdM 
the  orisioal  position,  OT  Oar  will  It  siAt 
After  removing  ali  moiston,  plaBilnanikkl 
short  time,  and  place  ttwM  In  a  WttiB  r 
the  DOurse  of  2i  hours  th~ 
themselves.    The  reinlt  .  ._.   .  _    . 

face,  nearly  equal  to  geUtiiM  enaBelnlk 
DO  account  assist  them  in  pwlint  off  M|kbi 
you  do  vou  will  oartainly  spoil  O^   lU 

^ 1.  _!-:_  4^  u-   41.-   c^i.   «»   ..tJ-E-^,^  J 


!t  him.— Altbec 


:  ooj  : 


-0UG2 


a  lowi 


organi 


Ue  Tcsetable  kiuglom,  and  ore  divided  into 
ferns,  dub- mosses,  borsetails,  and  mosses.  Itefai- 
enco  to  a  work  on  botany  woold  fojaish  any  other 
particulars  that  loiy  be  wanting. — A.  M&SOCK. 

[45827.]  — Karkina  Ink.  —This  is  merely  nitrate 
of  silver  and  ammoma  mixed  with  sap  green  and 
g;nm. — Aldeut  tmja. 

[45829]— Xerotlne  Stooative.— This  is  a 
TKitroleum  spirit,  and  is  used  in  pninta  to  moke 
them  dry  quickly ;  it  ^ives  otS  vajwur  at  less  tbsn 
100°  F.,  and  when  mued  with  air  fotmi  a  very 
exploaive  compound,  the  same  a*  ooal-gas  and  air. — 

AliBEET  SlITXQ. 

[45323.]— Portable  EnKine.— I  shoold  not 
riTBt  on  a  piece  of  plate  in  the  way  you  name, 
because  that  would  be  simply  adding  aaeless 
weight.  If  the  angle-iron  is  in  good  condition,  it 
woDld  be  tar  better  to  take  out  the  stay-bars,  and 
then  out  and  shut  them  up,  say,  |in.  shortor.  If 
this  was  done,  so  that  the  pins  would  not  quite 
drive  iu,  and  the  rods  heated  ao  ss  to  expand 
thera,  the  pins  would  slip  in,  and  tbe  rod  would 
then  be  in  tension.  As  the  boiler  expanded  iu 
getting  up  steam,  the  rods  would  also  extend,  but 
would  always  keep  just  a  least  tension  s^tainst  the 
pins.  I  should  decidedly  see  that  the  pins  were  a 
good  fit  in  the  holes  at  startuig ;  and  to  prevent 
oorrosion,  well  paint  them,  when  hot,  first  with 
bailed  oil,  and  when  in  place,  with  Brunswick 
black  or  coal-tar.- Etrauoni. 

[J5830.]— Tranapareaclea.— Idonottonaminc 
at  all  by  a  separate  process ;  bat  get  a  pleasing 
tone  by  the  use  ot  the  following  batb  anddevelnper. 
For  the  balb  use  nitrate  ot  silver  Joz.,  nitric  acid  S 
drops,  acetic  acid  12  miukna,  water  IDoz.  In 
making  it  op,  add  the  silver  to  the  water,  and  well 
■un  and  filter;  then  odd  tbe  nitric  acid,  ai^' 
the  acetic.  Coat  the  plate  with  old  collodioi , 
keep  in  the  bath  for,  say.  &ve  minntes.  Develop 
wila  pyro.  30gr.,  citric  acid  Idr.,  acetic  acid  :?d 
aloohol  2dr.,  nitric  add  7  drops,  water  lOoz,  1 
with  hypo.  Tbe  developer  acts  very  slowly,  .. 
that  it  is  bandy  to  develop  iu  a  small  dish  ;  but  has 
the  great  advantageof  needlngno  toning.  At  cm 
time  I  Qsed  another  plan,  using  Bulpburet  of  pot. 
ash  as  the  toning  agent ;  bat  prefer  tlie  formula 
stated,  as  the  simplest.    I  make  mine  in  a  Biley'* 


ave  your  aolution  :  — Eaab  oe.  eqaali 
•aOB-l  NsiO.  Now  weigh  oat  a  known 
qoantitf  of  tbe  toda-ash  (abost  Ignn.  would  do), 
dissolve  in  water,  and  add  a  little  litmus  solution ; 
then  add  carefully,  drop  by  drop,  the  standard 
solution  of  sulphuric  ncid.  Carbonic  add  will  be 
given  oS,  which  will  turn  the  litmus  rsd ;  boil, 
and  the  htmus  will  resume  it<  neutral  colour,  add 
more  standard  acid,  bod,  and  so  on,  until  all  the 
COi  being  driven  off,  one  more  drop  ot  standard 
acid  will  moke  the  solution  permaneutly  red.  Bead 
off  how  many  cc.  you  hive  used,  and  multiply 
iber  by  ■0062,  and  the  anB«-or  will  give 


e  the  Exit  to  obtda  * 


bftslB 
relanii 


■-'•     ■ion  will  be  able  to  o 

for  it  you  follow  the  aliOT«  «_... ^ 

iollj.    I  was  very  usaily  orerlookinc  j^H 

query.    To  romeve  pyro.  ataina,   by  tjMlk 

potassium.     This  is  vet;  dangwani,  bttsi 

plan  is  to  wash  in  hot  water  add  nil  As  k^ 

vrith  a  piece  of  pumics-stoDe.    I  han  la 

-uwar  very  well.- Tajweb- 

[4S840.1  —  Proteotlnff  Pap«r  LaMa- 

t.  I.  C."— A   friend    (Mr.  ArthnrLMu^ 

.  Fcentlv  showed   me    some    bottles,  lbs  U* 

which  he  had  brushed  over  with  malli' 

~       "fob  vory  fine.     They  kxikad 

ite  enamel  than  paper,  and, 

were  effectually  protected.     The  pan! 

'  beputouvery  thickly,  and  care  shoa! 

^he  selection   of  the  latwls,  a*  Mtol 

er  aeem  to  take  more  kindly  to  the  pi 

ere.    I  trasf'F.  I.  C."  wiUnotthak* 

_-- rtaoDS  in  answering  a  query  addrtSHlbl 

self.— AifBKn  W.  Bowutn. 

[46840.]— To  "  P.  I.  O-"— Thongh 
F.  I.  C."  in  partienlai',  I  have  vtDtnndlti^ 
>  this,  having  only  late^  dose  all  the  IsWsi 
wn  laboratory.  Pat  tolid  palallBfaB« 
rating  dish,  and  heat  on  sand-Wtb ;  vtaa 
and  dmost  smoUng,  with  a  brodi  {a  sasllj 
tool "  will  do  nicely)  coat  the  labeb  -*" 
melted  paraffin  ;  this  must  b«  qmcUy  i 


gomg 

offth«__.. 
afterwards 


eatraneoBS  paiaffia,  and  trim  qltsll 
arde  polishing  tham  with  ■  smite 


[46B10]- 
reoel^ts  to 


9  well  worth  tlie  pain*  tika.-H 
I.   0.''— There  sis  ■ 


the. 

COOCK. 

[45839.]^— photo  Erapha-FlnlahlnK.-Surelv 
yon  wonld  find  it  beat  to  give  the  prints  the  finish 
after  mounting,  rather  than  before.  Yon  might, 
perhaps,  give  uiem  a  collodio-enamcltace,  If  that 
would  do;  bnt  the  mounting,  except  very 
fully  done,   would  be  likely  to  injure  it.- 

.]— PhotoBrapbB. — Paper  prints  usually 
L  highly- poll ahed  aurface  alter  mounting 
by  being  passed  several  times  through  a  machine 
(obtainable  from  any  dealer  iu  pbotographio  appa- 
Ltua)  colled  a  "  boiniiher."  It  you  work  in 
etaf-tnmin^  you  could  eosfiy  make  Que.  A  less 
rilliant  surface,  but  preferred  by  mauy,  is  got  by 
heavy  presBure  beneath  a  roller  upon  a  polished 
sleet  plate,  or  by  heavy  preisoro  between  two 
polished  steel  rollers.  To  give  a  high  glass  before 
mounting,  enamel  them  with  gelalino,  or 
them  to  somo  profcssioDal  enameller,  a 
mounting  sum  or  glue  about  a  quartet  of  u 
of  the  book  of  the  print  all  round  the  edgi 
damping  tbe  general  surface  ol  the  back, 
gloss  is  greatly  deteriorated.  -  The  stains 
alkaline  pyro.  can  ba  removed  without  t 
dunsging  the  ilciu  by  soakiug  the  fiogers  in  dilute 
hydrochloric  add.  If,  however,  the  st 
from  pyro.  and  silver,  msko  un  an  agueou 
of  iodine  :  the  strength 
the  colour  of  dark  sben  , 
servioeable.  First  soak  the  fingers  in  this,  a 
then  soak  tham  in  m.  solution  of  byposnipbita 
soda.— W-  T.  BtBsrORD. 

[45838.]- PhotoRpaphs — Flnlahin^. —In  1 876 
I  was  printing  in  carbon  by  the  Luub^rtype 
cesa  in  Dablm  ;  and  Biperimenting  with  s 
prints,  I  obtained  very  pleating  results,  proceeding 
as  follow* :— Get  a  plate  12ii:i.  by  lOiu.,  thoroughly 
wash  it  in  nitric  acid  and  water,  after  whioh  ploos 
under  a  tap  of  water  and  rinse  well.  Now  dry  aud 


s  immaterial,  but  aboa 


ly  extant,  only  by  hj 
acid  bemg  kept  in  a  UaJa — — 
;— viz.,  that  it  disaolvei  ri»-* 
our  oategory  ol  acid  kt(t  hi 
battles.  (1)  Litharge  and  grouod  uihl 
proportion  of  10  porta  by  weight  ct  \ittm 

i  of  tho  latter.     Comiah  gnuiile " ' — 

instead  ot  the  fiints  in  tl 

weight  to   10  of  litbari 
37  parts  ot  teltpar,  IS  o 

3  of  iiitre,  3  ol  soda,  s 

Cornwall ;  the  ingredisnt*  ve  mtlui 
and  ground  to  a  fine  powdw.  TIfc  . ._ 
prinlmg  frit.  £3)  Tako  18  parts  ol  Itaf 
and  add  Is  them  60  parta  of  »dleid,M)«i 
lead,  and  12  of  fiuita^  the  whole  hsiif 
ground  togatbar.  (4)  Olaia  for  red  r^-' 
moo  salt  13  porta,  oaibooata  of  jwlaay 
dissolve  them  in  wMot  BOd  dip  the  Mai 
gbuiB.- F.  I.  0. 

i«.j -. ^ 

than  that  tbe  gun-melal  {•><■* 
1  up  10  nearly  TOOlb.  on  the  sqult  ■• 
t  the  real  limit  ot  lafaty  woou  i*jf 
the  holding-poww  of  tlM  ila^M* 
Thatwonld  most  likaly  gtTa  wayodj*' 
pressure  to  etoapa  laag1>dan  tka  tM»"j 
nearly  the  hnnting-point  of  tti  l^'^V 
With  the  small  quanti^  ot  watsr  |i^; 
fulcaniser,  Iqoertionif  aTnU^f^^ 
be  reached,  say,  bayond  SOOlk-  to  '^'^ 

[45844.]— Ufe  P0U«7— ^1>il  V'sri 
wbut  complex;  bnt  I  preanmatut  a^s 
"i'holoa,'  ore  the  lama  ps>ca,ni''C 
deceased  donor.  The  AoaunoesOKiii' 
contending  that  there  ii  nn  lepl  wip 
uodcT  their  Act  of  1S67  or  DDd>& ' 
Act,  and  I  do  not  see  bow  tbsi^ 
oompelled  to  glva  anr  nb 
that^T  dallTon  of  the  j 
eqnitabla  aMiBiiiM 


loinpieta  ai 
The  pier 


•  eonldtf^jfl 
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iction  that  it  ihonld  be  decLirgd  to  bo  hi> 
tr-  "nie  offioB  will  than  p>j  tb<  moaey  into 
udabidebj'MiTOidn'tbatis  tnids.  Aifar 
B  Ma,  tbii  aotlon  would  bo  pnf  sntlf  lueceas- 

th«  dMtMcd,  alter  docUring  the  truit  u  h» 
•mi  tolwTaMtodama  it  himidfbr  deliver- 
1  •ctail  polioj  to  US  n«non  he  wishsd  to 
~  It  It  haidlT  poHible  nr  ma  to  adviie  more 
■Uhontknoalng  bU  tbe  hottuid  aaeinEthe 
ilntheeuB. — nso.  WBTSBitnBrD,  Solicitor, 
aAam-biiildiii|i,  Quildh^l,  London. 
S<5.]— Xetal-PlaniQff    ud    Shnpluff.— 

Jin  itDdied  the  dsiGriptioa  of  the  Arrutroog 
lattloa  tktha.  which  hu  bam  fuUj  deieiibed 
Mof  thu  jounial?  Woald  euch  not  niit 
'■ ' "— Snauonr. 


bailen  jou  now  have  dcBcieat  !d  ateaming  power, 
anil  hence,  that  witb  the  thiottlei  wida  open,  the 
boilen  cannot  maintain  the  vol  a  me  of  ateam  re- 
quired bf  the  engines?  Or,  ia  it  thnt  the  boilers 
' ' heatinf^-aarluie  goeif  *""'  """' 


oad  pulla  up 


Mt.]— Brnplo^era'  Liability  Aot— Thia 
tit  not  rettoipeatiTe  In  iti  action.  It  came 
MMtiODonthe  lit  JanauT,  1881,  and  ean 
iStet  Mddaota  that  happened  on  or  after 
tj.  Bnt  •*«!  betoie  thia  itatuto ,  rmployen 
ftUa  in  loma  oaie*,  aad  il  W.  Cahill  &gieed 

Ul  worllnian  a  weeklj  anm  to  compromiw 
i*,h«  night  have  eome  right  ot  action  in 
SidinDanee.  In  no  other  way  can  he  compel 
iMtiOD ;  bat  to  aniwer  tor  certain  I  shonld 

•II  the  ta«ti.— Fbed.  We.itjisbi'ieu), 
*,  3,  Oraaham-bnildinga,  Gnildhall. 
17-1— Oonerete  OaloiirlDK-~I  nw  iome 
peumena  of  colooted  conoiote  b;  Luoellei 
bMM.  Drake  and  Co.,  at  the  last  Building 
tion.  I  thould  laeamineiul  "  Kboda  Box 
i  the  worki  ot  both  firms— the  latter 
Uj.  Their  address  is  Railway  Worki, 
MB  ;  thar  ore  making  eren  doors  of  bod- 
indaed,  there  seems  to  be  hardly  a  limit  to 
lUcBbilitj  ot  the  material.— Kur^ 
».]-Hon»e-WeU.-It  J.  KjIowiUeroct 
ifai«  in  his  back-yard  capable  of  doing  more 
han  i«  done  upon  it,  he  will  be  able  to  gat 
tar  np  the  4ft.  with  big  hands  in  his  pockela. 
■  mnit  flnt  inrent  a  "parpetnal-motion" 
I.  A  plumber  once  snggested  to  me,  on 
I  that  the  pressoie  was  nut  autlliseiit  to  carry 
np  to  a  high-ltvel  ciitwn  that  we  might  get 
ij  taking  tbe  pipe  a  tang  way  round.  Coax 
.   perhspa,   coiif  use  it  in  the 


, p  the  engines  with  steam  full  on. 

if  the  former  is  the  cue,  then  a  third  boiler  would 

fit  the  enginn  being  too  small  for  the  work  they 
I  have  to  do.  It  they  ate  ioaofflcient  to  deal  with 
tho  load,  then  an  extra  51b.  preasure  would  not  <la 
'  much.  To  enable  the  engine  to  do  what  is  wasted, 
.  I  should  adTJse  at  least  another  15  to  201b.  addi- 
tional preuuie;  but,  in  that  ease,  would  the 
existing  boilera  be  sate  at  dOtb.,andare  the  engines 
■uffieiently  strong  to  take  the  axtra  steam  thrown 
on  them  if  tha  tteam  pressore  is  raised  F  At  to 
satetj-TalTe,  yon  do  not  nj  the  size  of  area  ot 
Tslve  against  which  the  steam  acts,  tending  to  lift 
it.— SUSUORT. 

[4.^86.^.]- Apparatna  fbr  OostroUlAK  tha 
Floir  of  Iilqalda, — If  "  VosseTangen't "  citterns 
■re  always  to  be  used  in  the  manner  deaeribed,  and 
■re  not  yet  constructed,  they  might  be  made  with 
areas  in  the  Atlo  of  the  quantities  of  liqnid  to  be 
run  from  tham.  The  ■eeUoaal  areas  ot  the  delivery 
pipes  (noliat  eontidered  desirable  to  make  correc- 
tion (or  difference  of  friction]  shoald  be  in  the 
sama  ratio.  It  filled  to  the  same  heiBht  and  tha 
tape  eqnally  opened,  the  liquids  would  Sow  out  in 
the  required  proportions,  and  as  tha  head  ot  water 
would  decrease  equally  in  both  dslemi,  would 
continue  to  do  so  until  lupiHy  eibaolted. — ALraES 

Vf.  SOWIBD. 

[45866.]— KaaauiinrCHobaB.-^TbernleeeiTeD 
in  Moles  worth' a  lonnuls  for  ealeulating  the  loudity 
of  a  alobe  is :— Multiply  the  cube  of  the  diameter 
by  0'S23G.  The  answer  is  the  number  ot  cube  feet 
In  the  example  given  of  a  globe  30[t.  diameter 
tha  nnmber  of  cube  feet  would  be  14137-2000  +, 
not  106M.9M196908.  as  given  by  "  P.W.'a"  calcnia- 
tiona.  The  cube  of  30  it  27,«K)  and  2T,O0O  multi- 
plied by  0'5236  =  14ia7'2O0O  +.— T.  R.  Saxtos. 

[46B5e.]— MaBaurlDK  Olobe*.-!  am  pertectly 
ignorant  as  to  the  method  which  "  V.  vi."  em- 


KI.]— Orotioatrion.— If  vou  wish  to  alter 
tanr  wrangementi  and  have  steam-power 
ri,wliynot  use  that  ai  the  motive  power  F 
M  Mnld  do  by  an  atrangament  of  ■batting, 
nd  other  plana,  amongat  which  I  should  in- 
t  wire  rope  to  tianimit  the  power.  Com- 
I'air  would  not,  in  my  opinion,  be  a  good 
W  first  you  sould  need  power  to  compress 
' ;  and  Uiea  wby  not  use  the  engine  itself  to 
aa  Instrument';  To  the  question  ot  olectri- 
•  BBme  would  also  apply,  as  being  a  ronnd- 
VBjr  ot  Idoing  what  may  be  done  directly 
Mi  loai  of  power  and  Qrst  coat.— Scnlioht. 
SI.]— Oroheatiion.— I  think  this  instru- 
sight  be  made  to  perform  from  the  aloim- 
hj  means  ot  light  iron  shafting.  Perhaps 
n  gaa-plpinB  would  do  rnnuiDg  \n  plnmmer 
•aoDred  to  the  walls  or  any  other  convenient 
anient  at  about  Btt.  to  lOIt.  apart.  Would 
iMtflon"  kindly  give  a  deeciiption  ot  this 
t  1  have  seen  soms  very  fine  ones  on  the 
aat,  and  hate  had  a  great  wish  to  make  one, 
LVa  never  been  able  to  obtain  details  ot  coo- 
tan.  What  I  most  wish  to  know  is  the 
■  of  notes  and  arrangement  ot  tbe 
esi  the  soundboard,  so  as  to  give 
Aeti  of  BO  many  difTarent  instrumsBls 
U  greatly  increanng  the  number  of 
aotoated  by  the  barrel,  and  thereby  greatly 
anfaig  the  Istter.  Alio,  how  tbe  different 
tn  lUawu  and  ihnt  off .  I  think  a  description, 
tmw  sketches  it  possible,  would  be  ot  great, 
t  to  many  readers  besides  myself.- A. 
Ajx,  Swans<!a. 

k3.]-lUdUnd  Snglsaa.-To  ••  S.  P."~ 
kie  80  bogie  express  engines  on  the  Midland 
ky.  Nog.  1312  la  1321  were  buUt  by  KitK>n 
V,  IS7G-7,  and  have  tour  coupled  wheals, 
a.  diameter,  cylindera  17|in.  by  26in.  Noa. 
>  13M  wra  built  at  Glasgow  by  Diihs  and 
3TT ;  the  coupled  wbeels  are  7it.  dJametet, 
«  ^linden  IHm.  by  2fiin.  Thss*  engiaea  are 
f  M  ehiefiy  between  Liverpool,  Manchester, 
,  and  Leicester.  Feat  Midland  trains  runbi- 
Haacheatcr  and  Liverpool,  34  miles  4  Dbains, 
miniitet,  or  61  miles  an  hour.  Tha  eipreea 
between  London  and  Nottingham,  vii  Ket. 


s  (ronl  St.  Pancra)  Is  dae  t 
Btdloid,  40]  mllaa,  in  G9  mfnnte^  or  as 
ft  speed  of  50-6  muss  per  hour. — Caekemt 

IM.1— Ta"8uliclit,"— Let  maaskyoua 
OB  Woca  I  dMd  wlthSM  mattiK,  Ai*  tha  twg 


br.t 


1   followi 


P.  W.'g"  globe 
that  diameter,  and  it  will  >■  27,000  :  next  multiply 
itby -o^Se.anditwiU  =  U137-2.  which  will  be  tho 
cubical  contents  ot  tha  ephsre,  not  16654  950406988 
as  given  in  his  reiult  Tha  next  rote  it  to  multiply 
31416  by  4,  and  tha  preduct  at  that  bytbendiua 
of  theapberecutied,  and  then  divide  by  three,  which 
wilt  give  tha  result  as  above.  Any  othm  informa- 
"~  —'-'-'-  — -,y  be   deiirad  will  be  found  '~  — 


—A.  U^ifoox. 


tion  which 
elementary 

[4o867.1-ahomIo»l  PonnulB.-FBCli  is  un- 
doubtedly the  CDReet  formula  tor  the  perchtoride 
ot  iron,  as  has  been  shown  by  experiments  npon 
the  vapoor  density  ot  this  nihataiice.— Duibles, 

[4J857.1  — Chemloal  Formula.- Tha  formula 
tor  perchloride  of  iron  Is  Fe,Cl,.  For  the  beat 
work  on  chemical  onalyni  get  Fmtffliinn  Ciookea's 
select  method  ot  chenucal  analytia  tor  some  things 
is  excellent.  Ur.  Alton  boa  published  a  first  elaaa 
work  upon  commercial  analysis. — Albebt  Sum. 

[458J7.1 — Ohemtoal  Formula. — Seaqoichlorlde, 
or  perchloride  of  iron,  or  ferric  chloride  uied. 
It  or  15  yean  ago,  to  be  repreaented  by  the 
formula  FerCI-,.  Smce  then  cbemiils  have  changed 
their  ideas  with  regard  to  the  number  ot  atoms  in 
tha  molecule  of  iron,  or  to  ita  combining  power. 
Tha  atomicity  may  be  represented"''  ■  and  "-> 
of  which  the  toUowiDg  are  example! 
Fezron*  chloride 


Ferric  chloride  t  '■ 


FeCl,.    01-Fe-Cl. 
CI      CI 

-llfl-Pe-CI 
CI     CI 


Potastic  ferrate,  FeO.EO,       K-0-Fe-O-K 

J. 

It  we  with  folly  to  repreeent  the  altarationj  which 
occor  when  a  chemical  change  goes  on,  wa  mnst 
employ  moleoular  formnho ;  but,  for  the  nke  of 
aim|dicity,  chemieta  frtqnently  use  atomic  formolse. 
Thus,  FeCI,  it  aometimea  wnttea  for  Fe,Clt ;  jntt 
aa  NO  it  written  for  N,0„  when  it  is  deafied  simply 
to  show  the  ratio  of  Fe  and  CI  atoms  in  tbe  salt. 
"  Qaaatitative  Analysis,"  by  C.  BamiginsFre- 
sanioa,  edited  by  Arthnr  Vacher.  Ssventb 
edition.  Vol.  L,  with  100  engravings,  8vo,  Ilis. 
(ChUTChills,  New  BurUngtcn -street).  "Hand- 
book of  Volumetric  Analysis  ;  or  the  Qoantitative 
EitimatlMi  of  Chemical  Substancee."  Francis 
Button,  F.CS.  Third  edition,  with  74  ea- 
gravinga,  Svo,  15s.  (Churchill}  ._T.  I.  C. 

[4586a.1— Japan  Wax This   "   «  ventabU 

.waxohtuudtRim  thatmltt  q(  Bhns  noowbuiaa, 


and  it  imported  from  tbe  Fast  Indian  Itlands, 
Japan,  tbe  West  Itidiea,  and  Srazil  for  use  in 
can  die- making.  It  is  imported  in  large  round 
cakes,  about  an  Inch  thick,  arched  and  forked  on 
one  tide;  when  exposed  to  the  air  it  becomes 
oovered  with  a  vhite  film.  It  is  yellowish  white, 
baa  a  somewhat  rancid  Bmell  and  taste,  produdng 
irritation  in  the  throat ;  softer  and  more  unctuous 
than  wax,  but  more  triahla,  and  may  be  dia- 
tingaithed  by  Its  property  of  crumbling  to  a  coarse 
powder  when  chewett.  Specific  gravity  0  QS,  has 
an  acid  rcaotiou  :  when  warmed,  it  first  bseomes 
tough,  and  then  melts,  (he  East  Indian  variety  at 
^0°,  and  the  West  Indian  at  49° :  the  former 
■otidifies  at  42.^°.  and  the  latter  at  45°.  The  East 
Indian  coutoini  7000  per  oent.  C,  and  1207  per 
cent.  H  ;  and  the  West  Indian  7l'8S  per  cant.  C, 
and  1203  per  cent.  H.  When  saponified  it  yields 
tlycarlDe  and  palmitic  add.  It  it  eaaily  Ueaohed 
by  chlorine,  but  the  chlorine  cannot  be  subae- 
ijuently  quite  removed  from  it.  It  diMolvea  in  3 
parts  of  boiling  aloohol  of  9C  per  cent.,  but  not  in 
the  same  liquid  when  sold  ;  the  solution  solidifie* 
sa  ooolinp  to  a  whits  flne-grained  mas*.  The 
solution  in  hat  ether  deposits  Docks,  When 
oxidised  by  nitric  add,  it  yields  soceinir,  but  no 
other  acid. — F.  Babxhb  Cooeb. 
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t6Mt.  Speed  ladicutnr.iWI, 


QDEBIES. 

risawj-Vlola—TTill  someooe  kinrUr  inform  me 
■hat  Hie  the  ilimcDiiIoni  of  ,i  [uU-niird  Tiula,  niid  how 
to  judsc  a^oed  osei— FuoaMacnAMC. 

[4HMI.1— TrlronomatiT.— Will  wraiBmc  havethe 
kiado'M  tovxplaio.  with  a  wi<rk«l  txanple,  Bsokine's 
ronuulu   for   iilidg- Hives,   S.E.,  page  4BS!— Pooa  Hx- 

[4SHM.J-L6Iia.-I  have  nu  ailiromatic  lin^  Slin. 
dUmeliT,  S41d.  twai,  and  I  rhuU  lie  irl:id  fF  any  of 
^'  OUT*  "  am  sugRi^  s  use  to  put  it  to,  Iho  pair  is  un- 
onuoittdi  and  appcara  to  be  pluna-oaiiTex ;  fmt  1  ttnd 
tha  bwk  tu  Ce  wrf  lUiilitly  conoaixi  iUKti.iiJ  oC  plaur. 
Caul  lue  it  for  ■  telescope,  or  plietograpliy  t  If  so, 
whit  other  iRuiea  ahsll  I  n'mirc,  and  what  wauld  lie  thv 
prubabte  coct  ot  tbcm  [— A.  M-  Z. 

[(S§e3.] -Drilling  and  Blfllnr  amall  Arma  — 
I  viah  to  drill  and  ilfle  n  barrel  of  'ZlOia.  diunctti.  but  I 
havaiuTcrawn  It  does.    I  ahgold  be  Rlad  of  inr  in- 

of  riOiDg  hiod  drills,   Ac,   which  would  tnabl?  raetu 
proceed  with  the  job.    I  lin.i«  a  good  screw  eutling  lathe. 


rnrtcdl 


•enal  joint  can  be  auacnHfuUr 

macblaorr  with  ttiiftlnE  uhI  iinivrKil  JDinlM  wamm  si 
dlffetent  nuglaii  of  from  t'  to  30' I  Can  a  umvenml 
joint  bo  worked  at  an  ukIo  nt  Ifi'  tech  way  IhocizuntsUy 
Aod  verticMllf)  at  the  name  time  I— loifOBAXud. 

r4mu.1  —  iVedlaal.  —  I  ihould  («l  trt  much 
obliKiid  t»  Dr.  Edmunds  il  he  cuuld  aiviM  111.1  (be  best 
tbinittadu  oith  u  cliUd  viitbtwo  moallu  old.  Iteejehai 
a  white  ipcek  movins  ultHiL  uiMnn  fcum  a  aiiRht  Infl^m- 
malion  eauwd  In*  cuttliMt  her  teeth.  Ihaveubmiiti 
Uh)  diii'tiir  here  for  a  m<)ntta,  and  it  don  not  arcm  tu  i;i:t 
anTlietlcr:  llieaact>i[  "pesks  iviy  Ughtir  uC  it.    I 


re  It.  St  I  am  afnOd  it  will  bjiin 


duid  apply 

[4MB6.1  -The    Bpectroaoopa    and    Mateoro- 

lOKY—Will  anr  ii.rrunumioal  L  .rreipondent  Ri-t  me 
pomo  infomiiitiun  rewperliug  tha  iiie  of  thp  apn-tro^rjpe 
fer  motcoTtrlH-gh^al  purpoft-hT  how  temana^  it  merhnai . 


w]>o  ;  a  prKkTt  spcctimj^cpo   is    tbe 
ao«ciibed!-F.  Q*aTsms  Tii-Piaoi. 


XNailSH  MMOEAXaO  AND  WOBLD  OT  SODEROBt  Mo,  STS 


Jix,  ij,  MB, 


«n^iv,  gpbken  of  In  qi 


dncripOoB  d  Q.W.  Builirn 

«eSO,  past  M7.-Tiin.iri.li  .  .^.  .. 

_[«>M<.I  — Bandl&B    Kodal    Botlsr  -  plat«a.— 

Tnotid  to  know  Cha  lent  mduM  a(  bmllof  t*a  flaaired 

platH  for  voUbL  buiLtr  {I'l-mcml  tobuUt),  Sbi.  by  I'in.. 


Tni 


[4UDi>-]-To  Xr.  Dr«Mer--I>u 


■  inlc 


iiSin  rnmtlicFliiinpal  1 


v\\Tj  irtop  1e 
I  tan  Uj  the  tKtLhn^  ft.->>  o^-ui  nu-x  --uo  .-.""■  -r'  -'^ 
do*o>  nail  Jitter  Uut  tuiu  the  0|wa  to  tho  riicripul. 
Wlut  piwaliin  ostl  Cud  I  tmi<  dl  tha  Stt.  auqki 
fnuntiiHt  Hitue  PiiCLbip*!,  i>r  fromtliu  ultcblT-tuned  Opm  1 
Hua  iii;;iiiu  «)uie  U»;ra  luu   tlina  r  (di-tas  oftttt. 


loetlK 


Flindpil  uc  f  mm  coch  olhn  I  I  nujwi  >lo  you  tune 
Oboairom  (ha  coraopevi,  feAd  lh«i  tiu  cUTiai  (a 
CoiiKniND  T  Wbr  i  ii>li  !•■  Hint  tamrUmt*  if  ynu  toot, 
aTClnOpenv.thC  riincipiU,  ud  then  tfaa  ootinbi 
ILat  C,  it  Dt^  t«  iiLiIci.'tly  iu  tone  OB  thu  Diipugu  but 
notiriih  a lumT DDin uD rtiocipil,  Tbuoi a^in :  llrou 
tnae  Olioc  witli  l^inripal,  it  mtj-  give*  bciitirlien 
plH«liiilblhTOi>mlnHin'Il.'  Tha  I  un  told  rmi  tuno 
Xb»  twrlfth  in  qcUto  on  ItMlt  np  mod  dnm.  WhT  1 
niBtbsDoubln  ■»  tuiwdtntlia  Miiilul.  'Vliy  not 
to  Ui*  IMlFa<aii '.  Tbta  Qa  Uaaitu  anoDBlolDim— an 
tkctMBtinmkJdiinilii  un  thco,  ei  will  thn  1w  in  good 
-■     ' IdtWv 


tnu  It  tmud  to  the  Frindpal '  i"  'H'o" 
fo  unlMHi  with  tkf  oiKD  I  I  nhaU  atxi  Uunk  tdq  for  sor 
otl»r  infsnnition  tumid*  timlnr  a  Urge  uTBiiii,  Tbs 
pcdnU  Kccin  td  m!^  to  In  ulwmiB  in  tuiu.  Uptn,  lOft.  ; 
irood,  mihosuir.— T^J  Aaka. 

[imo.]  — WMerwlieal.  — HkTior  cottrmBd  of  s 
~ — ■■■im  nil  un  Bvnigu  ibout  t,oaa  cntiie  ttctpv 
{•ewra  14in.  fall,  in  vhick  I  wirii  to  ptaf*  n  wtuel 
-    ■  -  "«  ^t«t_dn^.  I  tliill  Iw  p--"-- 


MnnpoBdmtUnd^ilTPiiw  Ik*  £((•  of  ttw  toDowtDit 
■ufaiHi  I— AlbfoB,  Oconal,  Ua,  Onninf ,  Doka,  Dnks  of 
BtbbniBb.  hnnln,  NigfallB)|alc.  KsMppa,  Prtucaa 
AUtb,  Oiilnm,  n«  QiMcn.  Frfem  Atftnd.  J'ohD  O^Onot, 
Skaktnwire,  Brmn.  and  tbp  nunbni  of  Takoob  Kban. 
If  T.  K.  Im  eei.  tken  ttine  an  tm  mimtncd  BH.  I 
■  aw  MB  (a  !»od  e  nunnc!  bnngatniQ  infmm  Button  to 
BiiminiAiun,  kiok  WHkn  ajo.— Poirrai. 

[«e;a."— Laroh  Leavea,  — I  sm  BnppIfeJ  with 
W»t4r  for  Anmrtiie  luv  f  rvm  a  bzook  which  has  for  at 
Icut iixi Tnu* •opp'i"'  Bfiif* mm Bltb water.  Iboof^t 
tha  miU  (nil  wntncourtfa  amis  yean  a^D,  and  have 
(xnawd  K  far  an  nndiapntld  lifht  to  tlctr  th«  Taifcnu 
mprinf  counts  which  pupiilr  the  brook.  Tha  Hptinpa  riiv 
on  another  prmon**  pntpcrty  adjoinillff  rntne*  Mid  aa  that 
ptTwn  if  planling-  larrh  tff i-*  about  100  Ttiida  abwv  the 
bmok,  I  am  tfit  abxtne  to  kiww  wfavUwr  thawatB 
will  not  br  pniHonl  hf  thr  leaivi  when  ther  MIT  I 
know  tbo  Haiti  miut  BUffw  frora  tha  inirodnetiaii  of 
d«BJ«d  miittrr,  but  I  i>articalar1r  wiak  to  knuw  wbellKt 
then  ait  D'lt  Mwc  poMonou*  pvpertiFK  letriMt;  apeak- 
!qe  in  luivb  mot*  ur  Ji^atM.  'Will  mtntt  of  uui  leaned 
fiicnde  kiu<]l)'  .luwvi  imj  uUigE-I^«.-ii  L^*Taa  T 

{49^3l  1  -  Cotton-SplnnlDK--  How  manj-  pnimd"  o( 
Tarn,  ear  Xfa  In  Wx,  un^ht  40.iMilb,  of  pood  AmHimri 

Burnt     Clay     tiom 

_. . _..       .,       .m  caatio^    The  ciBtinfv 

th>t  I[im  proilut:ijig  :li«  ^uialL,  and  hi^hlj*  tlniehed.of 
iRin,itei'I,iindiafl''r  [ni>IiUh  and  to  piodnce  tb«  flmili. 


lue!t.i  -  ■Removing 
OMtiasa.— 1  lun  oMurrd^fn 


ic  Ilia  didliuUf  jniJic 


IUi«M~Blc»chliiff    Hklr.— 
ilbrmtaiuaf  fRoiMr  ct  hidrogn 


fneatiwind.  I  do  thte,  but  it  iliipi  two  or  three 
L»  At  a  time,  and  umttimPH  a  potMl  devJ  mor^,  hat 
impuvntlf  gaem  cortvL-Uy  wheo  the  wiadinv  ta  Hiuiihed. 
Ca.a  Borona  tall  the  piobaUle  cmih  ol  thie,  ami  tlic 
'mer!r  t  The  driving-wdKht  acemii  an  enonuoiu  ^ue— 
n  w-Iirht  i^ut  nelb  ,  on  three  mMe.  U  (hi>  Ion  ]nti» 
T  ^haJI  clock,  with  a  face  14in.,  lieatinf;  acconda?  Jt 
^ jiodH  about  two  yardR  from  the  etrect  don,  in  a  ^ir 
t'uTTctit  of  air.    Would  a  jaon  ahelteiod  aputhebettert 

-OlHIL. 

[4UBl.]-Hant  Skin  on  Inm  Oaatlnn  — ^11 

1  i^otf  the  hard  ilia  fmm  iron  eaHtin;?! — auch  AApnllev 
'hrolH  and  loUun— Iff  be  flni^&l  ia  lathed  1  huvo 
'vcral  fo  do;  tdt  toola  are  of  tho  Hneat  ateal,  well 
-rnpircd  I  In  nddiiien,  1  nw  Moihet'e  ^m',  hot  to  no 
purpoia.  The  tfrrible  skin  ^lindn  mv  toola  out  of  mt- 
mn  ehape  la  no  tlnu,  Aft<r the  ilila t« off,  idtpUy; 
[  have  tried  att'opiiig  in  aulphuria  aoid  and  water ;  a'Ho 
MapnidK,  and  uinjt  hard  teecl  bruah.  Buw  alM  plaa'd 
,irtK']o  in  foiKS  Dre.  and  left  it  to  cool  in  tha  anhe*  tai  the 
oiHbl,lioiiiomolt;  have  trii-d  line  ftcd  on«  doop  out— 
nut  urn  foiled.  The  nde  of  tool  i»  deetrored.  Ik  Iberp 
LLny  mi-ana  of  diMDlring  the  j«ad  out  in  akm  of  {Afltirua  T 
3uw  ii  itman^ffvd  in  nhopa  where  iron  caritiaaaaze  aU 
iraratmh,:1at£^!-Oii.or. 

rtfis^.l-Antomatla  Arr>nKBQisnt.— -Wonld 
iDias  of  Tou  teadcn  kindly  ninst  aome  msohanical  oi 
dlectricnfarTan^emcnt  for  the  following  t—1  have  a  aet  of 
nwJUia  niuillalat  cut  In  eicn.  and  al»  aelatiu 
>f  frame  to  fORnvmil  with  alot  In  drawer,  aothi' 


IkBBwIbkri 

mt  te  ta«BS 


lo  the  UiBeha  eomee  In  at.  Theie  aloti  rtqulta  rlaain;  ' 
It  a  HTMin  tima— rte.,  S  o'dodti  S.1S.  fta.  'What  I  want 
IV  an  aiilomalio  BrraDgemant  that  would  cffeetuallr  clow 
-he  nlota  at  tho  reautred  Una,  iockiutf  itifdf ,  eo  that  it 
Kiuld  not  be  pnihee  ande ,  and  a  check  loaeilcd  af  l«  the 
Alot  wjiB  cloaed.     nit  uota  are  about  Kn.  br  tin,— 

kfuBVB. 

[4iiWS.]-Tlndlnc  tho  Xoon'a  PasltloiuJke.— 
A.boatB  month  ago,  "Flonl  Almoni,"  and  •^.RB." 
Uodlf  Baiia[«d  mv  Is  fliidlDff  the  poaition  of  the  mooa 
irithmBid  to  the  earth  at  entua  tbnea,  and  alt'  ' 
I  failaaptiftetlTtoiiDdtintBiidbrthaialnaii 
tfma,IhBn  ilnco  BlTCd  tka  qatatton la l£* I 
Manaar.  wWdtstma  the  po'itm  of  tha  aaan  M  gtna 
Ihnca.  with  BufflcfBt  aocBmar  :— HBrinc  ■  dreuiBr  bbd 
it  the  KarthamHsmlnlMnri  h*i«plaaed  on*  nsakeet 

to  ihonte  the  mu,  ^^  houra  bara  1  to  t4  akmit 


althourii 


capad  D7  atlcnttoo),  anaeoont  the  ri^t  •■ 
lig  pulat  of  Ariaa,  uniea  tha  po  iikin  of  Vbt 
jUBior  !■  Ik  a   ^'     "   ~ 


At 'ranapmUng'  iu"tt.~  Thia 
—  attlndG«(hapiMmDn 


y  rimpie  auoner  of  fli 
ragaidhi  the  earth  m 


Oiou^t  of  dcfinfi    Ulne 


Bflhei  _  .  .       

aciteBlarplecaof  tmrtng-paparaimplT  flsmd  at  the  pole 
try  4pin,audttemvridlaaB  ru1«d  to  enreapoiid  with  the 
map  undecnealh,  all  (hat  I*  tcnulied  la  to  tun  the  tiu- 
Fini^papn'  tJ  ttiP  houiK  of  riiU,  new  mnon,  and  other 
Cioice;  ni^d  the  tame  of  the  trautt  of  Arrea,  and  muot 
from  W.  ((I  E.,  UiE  amuuntdacla  rifrht  uitnaloii.  The 
ilti'tination  is  eanly  f.und  from  Ihu  .V.  AlmmiBr.  Then 
air  two  or  three  otbrrp'EntH  upon  w!])rh  I  iliill  he  much 
iililiflcd  if  your  coRt«iirdidenta  will  pnligh'en  me.    What 


it  and  phctrtnit  timr  That  prlip^oi  cim  take,  from 
lenl  of  FOnti(^  to  tne  diwippPHranci?  of  the 
iwl  I  have  bi^qi  much  purnLcdto  uodcratAnd 
it  prindpln  the  linea  lAiown  upon  the  diagrami 

1  —  Compr«BH[iiB  Q«a  -^  ChiB  from 
il  Oil-I  Ti-c  in  a  nnaU  town  wtane  the  pnu 
e  in  the  hnnibi  of  a  fev  pnratc  mdividoali  who 
mrae,  more  anxiouii  to  Fcnnre  h  ffood  dirldend 
nmp-iJtr  tbe  pi^r'kelH  of  Ifac  public.    UaA  la  fin. 


Sin.  diameter  by  Un.,  with  (in.  witiiaai  diM  i 
The tube-plalia  are  i-U  hr^  ^akeikilatoM 
Iur1>oileraandinaidaflre-b«  enwa  u  I.M  ,_aM 
nveted  tocEthu,  and  all  Uw  Jointa  wdl  IUTS 
>oftNitder.  I  mw  (Uta  the  tnbaiaeilimriBI 
lack  DuO  to  eadi  elate.  It  hu  bem  totd  h£  I 
pieaiure.calnilatedat  4Hb.  to  tha  iq.  faiL.  nflu.  I 
ADod  coal  or  eoka  tiM  irltb  -rtir  HnietHBUe,,riC  I 
ilaamia  MtUar  w,  the  jet  acta  on  Hiekniiril 
fSsct.  WOlTonkudlr  iDfoem  mewlMB^fl 
luohu  boiler  would  Orive,  uuluiiiBfr  f iin  mi  i 
whidiJcmailiiaawamwataT!   In^i^ilCb 

in eairlna Itfo. bore,  liiil  iiiit  illli  ikh  j [iibmI 

which  I  hunw  makca  s  gteat  dlftnwwkBt-*^^ 
Atrfdce  la  llmltad.— Dpiraa, 
[«>teD.l-01u«H-— VoulA  lb.  AIta,«i 

fpoadoat  give   the  proeeaa  <r  — ' 

abocK  from  an  old  mtik  dieeai 
ji  method  1  kDOW   of,    but   I 

[is»a.1— Indnotlan  OoU  -I  invw  h  hBi 

lar^  coil  oa  (he  dlie  ^atam ,  aad  wlih  U  taat «  ta 
uiiF  ehjeatian  to  winding  tha  wiia  ia  tka  Uiti — '^^ 
1  manorr  thnt  the  free  enda  can  ba  fiimd 
^l  ;-H,  A. 

|4SGei.]-FbotoffTul>y.— OunU  Oe  Mh 
tomng,  and  fixing  aslutluOB  ha  thnwn  *■»  riatl 
nacdoncef    How  an  poattlTaa  tahan  la  ^M 

[Uees.}7<I«Ma-— Wfllaarofmni'liai^t 
IhafDUowtaBi—tiinBBeerMia  Dsabvelaki 
whieh  would  baRtvanoS  ben  tfaa  aodrnteri 
fuel.nr  oleflast  gaa,  with  tha  taiDpanuaa^i 
kefanoombaitJoD,  and  the  qaautltr  tttiimn 
munmBlhogB^  to  Bad  tha  1uiLpualiUi<fc| 

[«HM.)-ObJ«ot  -  OlHM>.-Ta  Ifa.  1__ 
Hiai>B.-llaiirlliBBkB  for  rear  replr  [P.«Ili 
WmrquBT  land  fm  jour  aawtaafiiwl  Hp.111.  1 
roiTklmllr  intona  Ba~(l)^niB'  ^nll  t>  h 
Umglli  of  th*  plBBO-ODOOBTa  lasa  tor  m*  tiBaa; 
tffooaa of o«.  betas  14ft.  Bin. t  IX^SbmaiL 
miljQieltBgaatloeaKtlhailtaot  ^^ 

■oma  London  apHtlana  are  net  tttt  hJ 
na^  Uwlaaith  taquatfed  t  (a)  wm  i 
haTa  to  be   enher  iharteBed  oc  ten 

■   ■        tad!    (*)  wni* 

be  iinaiiifjliii  puaurii^ 
le  efanDei!fd*nilM,hli 
-B.  T.  J.  ^ 


plano-oonce 


BdmsBdiktadlr  gin  b  method  ol  oiiag  ml 
be*  l-I>wmaB,  Prortdeiue,  U.L,  II.S.A. 

|4t8».]— WkwarliMron  PnUara.-HMft 
to  UH  pnil^,  abvula  be  glad  U  my  r>lk*nto 


and  which  art  i 


maideicd  the  beat  m 
nlsatloK    Oa^  with  i 
;a  Oolonr.— Bow  ia  thitpf 


r4smT.l-A«tifloiBl  Indlro.-^iU  ■»  -_ 
Ittre  me  ihe  name   of   the    mTDponod  i«Ar(  1 

manofactura  of  Indigo,  and  from  which  iaJi 

br  tieitmtnt  with  poia^  I  It  beloogr,  I 
emnamyl  sciin.  Ia  ortulcial  indi^  muck 
nriatrr  '■  and  what  la  iti    price    aa  compi 

r4SeKi.]-Tacniun  TnbM  KOd  CoQ  -b* 

vai:uum  tubes  with  the  cxnl,  I   fiad  that  —  -" 

tube  i>  not  nearly  to  brfghtlf  lUamlnati^ ._ 

all  bnuFFb  HFifibing  aeema  to  be  woikuf  alltia* 
lenrib  of  Dpark,kc„qulieap  to  thenaik.  C>aa 
Uadly  TOweat  the  oBiue  and  mm«r  1  Ap«'^ 
bem  •rriiten  about  BaklBg  eoili.  I  thmk  wi  <a 
bcVerofftftwaitielaaaa  thenai  oflha^a 


LuweemptoTt^DDWadav*  for  tbi«  pu'poac]  that  1 1 
taolt  In  the  method  CBipIejed.  Will  oneofTOiDn 
cnlipfaleBllie  l^oialKr  of -Daaisrir 

IbRcanrCi 

knowltdVei.  .    ,  _.  . 

^  one  thniuah  the  ezeniinatiuD  T    If  no,  kindly  aTalr 
nlary  attodied  (bcrrtu. — Ba«HEi.rA. 

~wei7.  -Troeholdkl  Cottar.— On  pogeSTTof  Iht 
EtuuaaKKn.tifK:.  Ur.  n.  W.  Uaunie  dow^bed  ■  new 
torn  of  inKhnilul  lutltr.  I  am  mndi  intma'ed  in  thii. 
maMrr.  and  would  nUrnpt  to  make  one  if  yunri^re- 


Ihe  orerbeid.  aihl  b'.w  i\  it  .iTTa^ied  Eo  the  mandril 
»piAl  lumiDg!— f .  W.  UjiL'aE^zii. 
[«t7P.]— Engine  auery.— Would  "SuBlipht," 


Eiuai  Zet 

[*5«eo.> 


forlbit  rurpoi^.    I  hiive  trlvd experimrnlH witli b-ni/o- 
IJDi'.Dod  Bnd  tb^t  if  I  pli'V  a  airbill  ordinary-  aponire 


iiK^d  inticom 
lelwiihbrom 


!  •>  will  ,T.'it  mit*:.  At  iret  iltrrat 
llywatebiiic  it  I  ubwrred  thatattimei^ 
tc:it   t».   the   pendulum  mored  bat  the 


tube  itoldrred  In  the  liotti 
eunflit  of  air  thriiii-.'b  the  Kpim^, 
'■'iMerod  on  an  Di>lib'urv  nsji'liurner, 
liElit.  Cannot  this  W  ^one  rn  a  lai 
it  U3t  be  pi«8tMe  to  coti^iuct  a  ni'i 
r jr I m'nl-i.  ailed  with  i"tt>m.  kept  an 
line,  and  by  loriiCK-  air  through,  th 

tijn  of  tbr  bt^iaoline  1   wouU   eutr 


:tH«  >yeUow  Vasli  tar  r^ebt  Ponnel.— 

>  mix  yellow  Wdtb  for   n   yaebt  funaeL  ao  that  it  wtll 
tund  the  bent  ef  luin  and  apruy,  nod  at  the  avne  time 
ot  diacolour  with  the  hcut.-EsaiiHa. 
[4IWW  :— leo.-lTiU  any  corroponrient  kindly  infotio 

n-makinputin'-ial  iiv  in  the  trr^pir*— theetber  prvw 

r  thecomrreaapd-jiirpioce^a  T^J.  W.  H. 
[4)887.]  —  FoUiiatiobomatOT.  —  Will    aomenu 
kiadly  give  m«  a  deacnption  of  Wild^i  ifoUrutiobeineter. 
and  dirctioEM  how  to  nve  it  *.    A  vkcti^  would  oblige— 

-I  ban   juat  flnithKd 


IM5i"]_To    "Snnllsht.' 

making  a  iDOddveiticwl  boiler, 
with  angle  tube,  Ijla.  diamit 


4uit  load  to  F 
-eiiht  k<  be  0 


laatlKHb,  :    Alm.n 


LlHX-l-Llmallcllt.— Ia  there  any  mti^id 
fnaof  nuikinfartulciaUune*  (TOri]«w-tlini(l| 

ipcrieiipe  cmaUetable  diUlmtty ^~- 

iDie  >helli.  aa  the  Oolooial  artlPW 
leai  of  borne  liu'.    Wuuld  a  eou 

"    -'      '        lent,  wilh  altlirf 


!as 


"SF*^  .I; 

S^/SSVs^' 

tur  oopThu  plana,  ka,  T  Jf  iaag*  weri  ■<■■  ■ 
aa  obiL'tClM  of  light  might  br  tttal.  *l*' 
diitant  objecla  wn  fo9a»«d,  then  waaHhMt 
thrvit  bend  and  head  with  peneil  lata  ■>» 
if  iinase  wen  thrown  upward*  tkiamkp*'^ 
elasn  lidi  great  k»a  bi  biijlrtai    W  '"'"      | 

liwM.KOclonwd  OUaa  (VarioS'i'f; 

obi lin and legia'.ec  the  nrUHoDi  or  rt»l*?g    ^ 
i^vlmea*.  4  &^i  aquen,  (to  Might «  W*  ^' g 
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■  (or  Air  KDd  Wator— Whnt  are 

iiiinrilia  impuriii.'i  in 

ODf'nicl-'H.S. 
.,  of  uubHllu  .' ~()llt  AMIllt'H 

tramanta  — 

f  inwmttfl  in 


vgtai   and    Hydrocaa— wm  ■ 

unn    icll    me    if    uiygm,  prepapnl  (r 

n    the    ordiDiirr    v>r  I     And  «bit  tis 
tiol  tor  the  (u  fioni  dilorlde  of  Unu 


SketohlQff  on  Tarra-Ootta. 
n  BS't  ink—if 


III  ■  ^k  ink 
<lir-AUi«:HAiii;:f 
,tle  Et«aUiL«-wi 


Lthematloal.— Would  ai 


Mr,  LanoMitvr.—  BMcmug  to  jot 
Tiwiiig  and  aiwFiiption  utyoui  diMuIiiii 
:  very  ;Ui1  tn  iL>si1  niT^it  of  It,  UDd  I  <u„ 
ITS  iif  tbi(  jumnal,  lui  wM  ai  mjKir,  wlio 
n  ih*-  Uuia-D,  will  !><■  «qutkllj'  obligvd  to 


jindtr.   ttbd   wtist   fttrukr.  J 
LTould  "Analrrt"'i>r"F.rc 


AND   SCIESTIFIC   NOTES, 

agraphio   Fen.— Muij  people  dit- 
itjiOKiiiphiG  p«ua  recantly  iolroducBd 

ly  ua,  bacauae  they  niter,  lu ' 

t,  tho  cbnracteT  ol  the  hoiidwi 
inif  tham,  and  beraunj  in  the  cheaper 
iuraliility  bu  not  vat  been  aecuiBd. 
[iokaon,  of  2.J7,  IKsU  Holbom,  hu 
,  spudmen  of  his  "  (uiti'Sty lographic 
in  couBlruoted  on  quita  a  new  iiria- 
er  I'n  thaoldpriucipiuaf  IheordinBiT 
'e  like  it  better  tbau  any  itylograph 
'A.  Tt  ia  vary  cheoip — only  half-a- 
bs  pen,  wh«B  wnm  oat.  e&nhBni. 


■ubetituted 
lat  people  will 
9  in  our  prelereaoe  for  tha  "anti- 
Mr  Maohlnsry.  — Meaan.  Bamatt 
it  Fontuii-atraBl,  N,,  lend  un  a  eopy 
ontalogiin.  vfaiv'h  in  reality  ia  a  imall 
ug  wiih  nil  the  BpplijDCes  used  in  the 
ol  ai-ratcil  waters  aud  other  popular 
A  glance  thiough  its  page*  ihowi 
jei.uit;  hoB  been  capruittj  io  deviling 
tho  luanufactuiK  ot  the  carbonic  ttcid 
ihorglnE  Ihe  bottlcB;  but  it  ccataini 
siuni  01  the  varioui  ilutaili  which  f;i 
I  rompleto  "Boda-wotpr"  factory— 
"    beinB  the  trade  term  derignating 


PEOBLEM  DCCXXVI.-Bj'  C.  Puwck 


White  to  plar  uid  m 


at  edituni  of  Uu^ 


"(imni.-v  Ii  fnfomieJ  Uml  Mi. 
lUengnl  Bsren  Zukeilun  unil 
*'--  CMet~  .VmUll,,  to  a  luutrh  ul 
bubi-plBjGil  B  woek  for  att'ikc 
.    Ur.  StiinitB  profioim  to  plni 


[DthptniHBiWoria. 


.    Ttaii  ii  a  kind  uf  •» 


nthe  duUltnii 


AirfiWBBS  TO  COBBEBPONSENTS. 


■taeaOeToM&to  Mtan,  ^oarim,  ud  npliaa  la  anat  M 
lk  RaHnlgocd,  and  itla  ant  fata  to  ngoopr  it  wtth  qaM* 
knu  nth  ■•  m  lodieaMd  abon,  wUDb  Bnsalr  rfladl- 
ndaal  inlaiiiiti  and  vfaioh,  jfnnt  iflTiifftitftniiTiitahifiiiaii- 
(■liaiii  laad  to  icjilie*  vkinh  an.    nw  "dtspeoar  Bala 


[twtbUnfncaiB  tha  InltialB,  Ac, 
to  Wadoawlaii  arealad  Jan.  aft. 


'l«d«S 


0,  pEtBiDX.  -J.  and  T.  G 


Flilibounie.— W.  P.  EeUy.-CBpt.  iit.Gtmgf  Q 

J.WlLka,— J,  T,  ObB_piDan,— C,  ^ntli  iBj-.-M.  C 

— M.  W.  Beanoie.— T.  C.  Moleiwortli.— F.  J.  D.— On* 
in  a  Fti.— J .  W,— Klin  Md  Co.— 


DuplFi.— K.  M 
X.  i.  K.-Oih 

K«id4ll.~H. 


od  Co. — Anfulnr 
avkna.—Vr.  M. 


H.— A.   IS.   K.-UeU 


.— Swsedlepicv  OoMigB.— 


■I  Bai.A.(  Eoupaa  o*  Jni.Ti  1S7S.— Itma]'  poaaiUrha 
lafiried,  tnda  an  aipnaioD  in  ear  aiticia  on  p.  Ut. 
tluit  Uwli^t  bf  whiah  tha  (Juniiul  tanna  unMiMpiBmea 
<siUiBptatciiiMr.UanyBid'*alil.*aMi7iHiEnw!i>iiceuiirM.  - 
WM  DuHHNhlOPiBtlii.  Thln  !•  Boi  tfaa  loct.   ICpiooeedcd 

"ihereifiiisBf  thcHuiw,"  »c  lohaufad  tu  ioiUcata  tha 
neighbouiing  pan  of  (be  tolar  flpadtrum  ;  but  the 
wurds,  Bji  tluy  lUod,  HFiB  UahlEtD  the  pofaible  mlBappM- 
heuaiuu  to  wbidi  we  bate  iweircd- 


nii:r>  and  a  ainc  r 
n  the  flat  plili:  f  I 


igh   longer  o 
vill   v-uiy  with 


aad  BHrn-WrltloB."  Aa. 


ice  Cltert'a 

Tt .,  puDUBh  a  number 
Iheuifnracstalagiie.) 


irsv.; 


will  pntbablT  t  .  .  _   ._  . 

MFlEiinilstriad  BDelety,  and  in  ttav  oolnniu  of  .VnlNrr.J 
—E.  OBEaTOBii.  (Tbuika:  tiutirliBeiith'iBtoBDtire  I) 
— lUiLuui.  (Seep. KB.  Vol  XXX.  It  ia  miide  rimplr 
by  tuiiinp  n  biliitiB-pDWdH  tnUmatcly  with  tlie  Hueii. 
'*  tlAkin^-powdcn"  modf  up  of  phorahatv*  aiv  Iba 
b«E m  the puipwe.)— D.  B.  (Guiidncipeiintthekhid 
■nditBcnlt  to  obtam.  Yan  wiU  find  auuu  in  Coolcy'a 
"DietluoBTy  of  Reeeipt*,*'  and  GooLd'a  "Book  fif 
BMcJpU,"  inililiifaed  by  Umrett  and  HaDa,  Btetliing- 
lane^  K.i,'.,  may  be  UH.-fal.)— Aj-i.lc:-1tai.ia!(,  (Itla 
purpoitei  aowvlnya^  Indadinv  tireprufif 
isalSiii!  wui^Kiuid  yiiu  would  p»iial>lf 


The  DnnltinM    iJuKrHina    hitonda   ntarllDR  a  [*olati 
Conipotilii.n,  whirli  will  lii."l  durinir  l\i'  puhli''*tiun 

^5?rr^'i-L!*i^--.^."'i.-!^^"'nrivn-_pri«..'Ui 


landtd.]— As  B».il»h Mi-oeiinc.    ("That 

UiiMe,"  nnliUalii.'d  by  Mi.  Kldrldce,  M,  Muniiy-atm<t, 

&rHcin,S.l-Yiifilii..    (The  r3ili«-iBpt..i.iLied  with 

feU^plmT,  Bbd  Ia  fniTcd  into  a  plBAtci  mould,  undtr  tha 

inttuBoraol  pMitm  and  boat,  whwa It ik Tulraniicd. 

,     ftwu.Bl,\o\.XXXIi:,l— I'.H,  (Ko.l-M.n.  iBunply 

^     i^^M^ ',  pVefaty  ol  Inwi  aii,  ^wA  food,  and  iirajHii 

_       «iutB,nii>moimdm94wi11effvcla'^f-ute."/— ErtBTouT. 

ill    ."TiuluiB 'to  am  J^^^in  \    '^».tM!Bra'iiluitT™"""t«il,    Ujun  don't  look  foe 

VitfUo<w  "«»000  \  ^Toiwill»«^W«S»«n,eJpodaUyUji>np.it 
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f8,c  p.  »ift,  ial 


?,,  tntu  ffood  ordct.) — Jau 
nlhet  iepti^,wm.l—-Wai 


Tbe  bulb  it  tbcn  heAlod.iuul  Hhi^a  Uie  miacoiT  aUJi  tli9 
tabe  thF  end  that  vu  opta  ii  tacriiivtiall>'  J<erilcd  in  ttic 
blowpipa  auno.  Tbrrclmo  BUchUiiag  uss  ■■  perfect 
viiouuiiL"|~D.  B.  iHU  Boh.  IWhr  nhoald  the  pip» 
lequire  "npaln"!    Thsn   ii  nathiag  btttn-  tbJia 

y.W.H.  (Willootdlnpuiff inioelteiipiiBlHnwiixdo! 
If  DDt,  HD  p.  MO,  Vol  SaOLU.,  ud  the  lailiiiei  gwet- 
itlly.)— CiL«.  lAtfcoioo^  itodr  ol  Colley'a  •' Hand- 
book of  Pnwtiiial  Tdignpbf"  wi<Ihalp  you;  but  you 
■liDuld&l4a  obtain  mdib  pnctioe  In  the  vorlabop.}— 
WiK-BEii..  (ffeiefBrredto  "backnumbAi'' becuaM 
tlurs  arc  «  man;'  giriag  uifi)niii.tlcn  of  the  kind.  Wb 
dil  not  ti'membci  vlut  la  the  object  ot  Joux  qncition  -. 
but  ynu  mas'  refer  to  pp.  101,  178,  MS,  OBSfnthcIiut 
voluBia.)— J.  Hieu>i'.  (11  yoo  irlll  liMk  thnggh  reont 
bock  au4Dbenyou  vill had aoAwtfa  to yoiu uiifHtloiiH.J 
— YirLcm.  (l^a  bwt  luy  uf  obtainior  eua£  infonna- 
tlan  ia  to  wnte  to  the  BecretHiei  of  Uu  Beictite  you 
'     1.)— 8TeCEi>a.     (Bi)i:li  «  qaeiy  ihould  ba 


■■TTuital; 


J    the    *'  AdTQctiBeDu , 

")-F0KDFiiiE.     (Take  the  aieowa  of  tho 
.  Uty  nan,  and  modify  it  aaurdiiig  to  tho 

Bald  at  the  vcatber,  Xliat  ia  about  all.  How  do  you 
ia^EpnP  a  thonnoiaeter  ngiilsn  the  "  mean  "  tempetiL- 
tont)— CuuDT»Fi.iiiiBiiH.  (You  aboBld  couult  joor 
bukanmbrntordetailii.  OetacatalDsnernm  Me»rt. 
Ocot,  of  Loiculcr.  It  contaiui  a  gnat  deal  of  infor- 
mation  about  electric  gad  pn-aoiatta  belli.) -Bid 
BuoaiK.  (The  braia  {•  cleaned  by  dipplOK  la  the 
niual  vay,  and  tlie  voters   used  for    wudtuog  tlrit 

bound  round  with  iron  ^ire  and  laid  in  the 
■olDlioD,  which  li  nitric  acid  and  water.  Ve 
believe  a  lieiiLAr  affect  ia  produced  by  meana  of 
,ulphaiicscidiothe«niow«y.l— C.E.L.  ; You  should 
apply  1o  Bome  of  the  largo  lamp'dcalera:  but  ve  doubt 
■whether  you  will  Ond  muiy  liunpa  of  the  kind  except 
the  Buull  unef.  MauF  people  object  to  bcazolioe.  j— 
Sethi.  (Lilt  t^ie  fault  i,t  tfaediamundt  Hit  cut*  the 
glai«,that  will  break  io  the  Unci  tboaghyaa  will  havelo 

Sera's  T^Miea.)— M.'c.  H.  '(Piek  off  all  tod  can. 
and  remorfl  the  remainder  by  the 


[Uuob  noulddepaailu 


. ...     , ,ju  Ktplain  exactly 

by  "Mttinj  np''l)-W.  J,  P.  (The 
■uiDvr  i>  lusu  so  nnall  a  pipe  will  qoioUr  beiume 
ncniAed  and  reduocd  in  diameter;  bcmdei,  ie  there 
iMm  in  the  floe  t  ^Vben  flue  li  ipcdally  uranged  for 
he  purpUBO,  feed-water  beaten  Bz«  preferably  placed 

1 .._.  1 — ^  pipe*  an  uaed.] -MA*o»iCTf«> ». 

ADduatheway  in  which  it  fell- that  ii, 

_  , _  bulk.    Anyhow,  wu  hardly  tlitnk  an 

Inqoiri  of  the  kind  worth  ita  invee.)— J.T.  Uaowi. 
IF.  W.  Ureorsy,  MaulenBlune-hill,  Blackheath.)— 
Ooc*aiP»lii.  Ei»u»ii.  (About  a,  turthing  a  pound,  wo 
■hould  think,  for  waste  paper,  1—Dubjou>.  ;Hoi«can 
weNiyT    Apbat-card  to  the  pubUahFSB  would  Kttle  the 

we  ehouia  think.  If 'not  yon 
n  the  -aale"  column.)  — £. 
'aty  with  diffonial  lodge*.    Id- 


hnd   1 


iTOrtfac 


if  gienioMOnry,"  on  pp.  *MI,  WD,  M4,and 
•ulumeof  Ihai'a^lJi.ig.VcKi.    Tbt  fuor 

>e hadpoBt  frev from  UuB oiBee for  IB. 6d.) 

tVt  have  not  the  apaoo  to  ipue.  tut 

a  dozen  good  cheaji  vulunue  pablislicd 

"In^ldflby 


.  ebeup  editii 
though  good. 


d  biokaclle 


waa  lolt  onV,  .. . 

undentaod  how  Jhe  can  diapoee  of  tJui  slock.  It  would 
be  abtoluTely  DsceaiaTy  to  iiw  the  will  under  which  the 
mutb^r  bBOiaie  poMCBaed  of  the  property,  ud  we  think 
nohadbeMsr  eouult  a  aoliciliir  pc»onally.)-T.  K. 
(We  know  of  no  soeh  guido.)— A.  B,  ( Dates  uf  ei«'U- 
tiona  mFQ  boyond  our  provluoe.  Coniult  a  die  of  the 
&»(jieK>i.)-7.P»i.T.  (We  do  not  know;  we  never 
Mw  ItaB  Byatemi;  poidblf  an  advr.  in  tho"  Addiese" 
column  miglitbiingaiorl7,)—Ii'ijDiaKa.  (Bad  bvUei 
inqoln  [onlly,  or  adveitiae  in  a  Manx  paper.  We 
ehuuld  not  eneet  much  good  from  the  epcoulatiDn.)— 
B.NlTjnr.  (HaTe  the  oirpet  cleaned  at  one  of  Uioae 
ealabliihmeati  where  the/  employ  steam,  and  well 
beaten  wben  diT ;  noLhin^elae  that  we  hare  Iriod  erer 
pn)TEdeffootaal.)-P.  W.  K.  (1.  Yes.  1.  Napoleinl. 
-wai,  but,  ipealuiw  from   raeniory,   it   bas   not  beea 

■pBce  to  brakes  and  railway  acciileut*,  and  wc  have  no 
Apac4  to  Bparc  juflt  now  for  discuujoni  on  the  opinion* 
advanced  hy  Mr.  Slretton— with  wliioh,  however,  we 
Ihonughiy  agree.  We  do  not  ace  that  your  idea 
.  would  work  in  aKmaclion  with  the  brake  refBrreil  to, 
■'ttoieaieolherob- 


JcctionitniiauH!.")- 
band.    If  tbe   dr«fwi 


I.  T.    (Tt 


i"lhe°  "  Bala  •'   . 
iford,H.  High  III 


1  larogly  anything,  !,  Woitb 

[lut  aik  auoh  quesllana  pii- 
jr  advertiBB  hit 

,.)-D.»   Lxa, 


quality.) -C 
lately  of  lie 

0?rttaB,T.E 

— laox  noML,  — _  „ 

(Our  apace  really  will  not  luild  out  agaiul  the  tepeuted 
dcmoiuLi  for  intormatioD  re*pecliDg  brake*,  namCE, 
numbtn,  Btabuna,  Ac,  of  individuil  loconuitivei.)-X. 
(Oil  .rould  be  no  uie;  try  some  of  the  ""'--'  '"- 
Bc^  advfitiBement  pa^B  of  the  iUi^kfiaf ' 

but'wefMTMi"  '  °     " 


jompleted 

I*  UL     We  BgrM  with  yon  that 
lity.)-*.  fl.  C.    (Peoplolnthe 


exeuaedfiam  diuus>is$  or  giving  ai 

Ihc  " P.  D,"  syBtcm  u    antioooray.    l-.i,.. 

Dae,  thooirh,  Judging  from  yciurdia^am.)- 


IVaiui-.     Ilntype.) 

J.  A.  Ollabd.— The  D  g.— F-  I.  t).,  and  other* 

replied   to  quirie*    already  *unilarly    ot  adequately 


Sverr  Workmiui  coimected  with   the  BoIUina 
TratlL-iKqulrInf  aainiaUqn  iboiUiladvErtlHlB"TllB  BtmiD. 

voTB"  t4iIaarT*iiilHi"rgrD('W  werk  la  It everr w^k  ' 
BPVBIiDllu-papcr.tbdcaatKB*  Judfe  whm  work  li  lliel 
hal    Ha  lial^  ipHlally   UvAe4  te  malt  we  Dt"lal 

NOTICE  TO  SUBBCXIBEKS. 

Kali  nbtirtptlBD  la  paid  wIU  B>  fbrwirdBi  (■  tkem  In 
II  liiidni  to  uatuu  tka  BiMerfMa. 

TxsMS  or  sniscBipnoi, 

lar  Ban  «1  tla  Ualtad  KliailDBi.     FsrlbiUiilud  Btataa, 

I^Dla,  ac.  lotc,  to  rune*  af  lUlcluTa.  lSt.,crUr  iOc. ,  t 

(Via  Brladld).  ik.   M.  :  u  Mev^ul^d.  tbi  Ckpt,  {ki  W«l 

ordlaaiT  aawapBpa  ^oil, 

M^n.  J  un  W.  anal  aal  Ol.,  sf  W,  OHBIUt-tmtt,  PkUa- 
■iJSa  (wtlw  (MOUBH  USOajSlC.  at  Ika  lata  otldali. 
Uc.R^d,orTU»te4nBamiiift  par  aBDun,paat.Aw.  Tkaoopiaa 
Uaiaa.  AUntwrfpUcni^  ccmmeDce  wl&tlia  aamMiDiiI 
iMDediRntkencilptotat  lilbKrlptlaB,  If  back  nazaMn  an 
hi.  lack  COPT,  to  Gorar  latr*  ;>oata|a. 
yolaIIH^ItTt..IITII..IXTJlI.,XIH..III.,IXXL, 

wsaldls  xU U Br£  valani'^ ^Um  ai UuUi  bIIb  tfcB «■- 

ffACb,  IhroiiBli  aay  bookHller  BTHWBCat.  or  1^  each,  poBt-fraa 

II..  III.  IT..  T..  ao4X.lliicjium.ld.aHk.    Pen  frnlid.iuB! 
~       '       Id.  Hdl.  U  IHt-frM,  Hd.    duK  (U 

CHASOES  FOE  ASVERTISIHa. 

I!i^  Ibak  Fin  auiJw*S^!?£nu  tar  url»?I>^  thai  I 

_  ^  iS"«rTmcmiUBf  BieMWorda       ,V   ^-^^^^   • 
Baa'appHilatkB  "Bl>|iaanr  AaleColamn.''    AU^DjtlMtati 
u^Li  cwiw'«e°tliB  "aaioDiil  lool  •i^fdi'ou  BhlUlaitlia 

tkt  atdrsH  u  lIulodBd  a>  ^ait  orikl  MvirnHBUsa  aad  ekaifU 

Throat  Irrltatloa,— Botene«  and  i^«jh  Uok- 

BcU^y°iSUa*''»Jw  mly  In  ^>B>!  Ttd.  an*  It  Itd.'.labaUed 
'■duu  Efii  and  Co.,    UooKequUilii  ilheiolaU,  Londii 
letter  rBefliBd:--OfnI*ia«>,-n  naT.  TBrBara.  nlcint 


HoUoway'B  Ointment  ""^Z.^  applied  lo  the 
eraAtlDDi,  aad  rooibaBat.  wltboot  pf  odocLai  any  tufluniaalJoa 
or  nailghtly  olflmiahea-  The  baliarqle  aatara  of  ItiU  Mnfaaat 
ncDiDBeoda  It  itnniBly  to  tbv  jooBf  aaddflUcate,    It  wUTcaro 


OUE  EZCHAJVaS  OOLTHCI. 


ysr  JEickwve  jraMsM  ii  M. /or  Uajb-il  M  iB9>« 


llhogain'    caae  ;    nict 


FInt-clan  BUver  Lever  WatatieB.  SagliA.  no; 

Book*.  "  FrauoD-QermaiL  War."  bouad,  int*g 
<DLiial  ■rxiemcot— F4aLii,  I,    Fnderldk-ltieel,  Calednlia- 

Miwaificent  carved  Gnt  quality  Bteef  aolutiun  Plph 
lahlBel— Mad  UUIar  load,  llaulv*  ateeet.  Hi  lalMBll  cm. 
'ilae  a.     •mtc    oltrii  ;-Iuu  HaviHBT,  Eiq..   ITimaitU. 

Poweiful  Teleaoope,  m  ihogany  body,  Uin.  objeO- 
:la-i,dmiioiitt,liii«rHl.  OoiICllJi.  WluCodira!  Nuul 
pproval.— Ji-ii.  <i(.riaii,  Uri- ,  WiUlaflos,  Bomirnl, 

Wanlcdfgood  £ih  SUoro.  ObjeeUvv.     OiveBoa^i 

Hojrilr-QiiTd]',    palldiFd    miho; 
Solid  Silver    Bangle    Coil    Bracelet, 


Wanted,  SO  laive  empty  Olntr  Boxoa  fot  good  n* 

ctanjt.-J.MBi  Soi  tan,  fcoUlnglon,BOBim«, 

Drnamo  Keter.  value  16*. ;  Bilver  Wateh,  tiIbi 
10.. ;  ir>s»a,  Buielittl'i  -'  PnEIUal  flaao  aiouietrT,'-  aod  aut 
DiKbaALui  aafl  eoflDHrlDg  bouki.  QlTtf  caab  !□  viUaa..-J.^ 
144.E,  Uartock,  BoaicnFt. 

Whtt  oSera  F  EiPhange  a  good  mnhonnr  l-phtt 
camcrt  aad  Jaai.  I  plata-«laH  bath,  7  panolalo  floauaji-Utfa^ 
prlnUai  nama  ao^    niaS— Wii.Li,a  Ju.„,  Ita..   Siliattt. 

Planinc  Kaoliiae,  excellent  tool,  for  band  aeJ 

lAthea.— A  l^hi.  and  sin.,  ulililmiitiuli  mil  rmiiM 
Trloyolo.  the  "  Balvo,"  46in.  half-platod,  wi4 
Bloyole,  a  aplendid  tsiu.  silver-plated 


I  good  wottiBj 
It  made,  Ita  ray 
I  will  exchange  pair  BelKlaii  Harea.  Tain  K«  ■ 
Voli.  xn.  to  XXXL  ■■  BoBllsh  Seohftalo,"  twj 

eeaililaed  lathe  aadrrit  law,  BrtUoala  O^.'i.  la  tMd  ordB;  « 
-Tui.— T.OiLus'.a.NorthUoUdir-itntl.  Uala. 
TeleaDopa, sin.  objeet-glai*, 3 eyepieces, braia^iA 

English  Oonceitiiia,  by  Whtntatone,  la  good  (oa- 


AlT  Pump  (aingia  bar 


Cheat  fitted  with  drawen,  Id 
Cabinet  Piano.  Bound  ooi 


riDUB  TooIBi  lad 
What  ofleniB 


TEX  BIZPIBHY  SAI£  COLimi. 

>.  for  $*wrf  HMulkl 

For  Salo. 

"The    NtKht-Usht    Olook."     Qlnatiated    isd 

Baod  Prime.— A  Tutor  for  all  Band  InitnmHBl*. 
:.  a.-«ir,lU,Iiii'iB-Ua.,Slochporl. 
£la>tla  Stookinsa.    Ho  maker*  In  Loadoo.  Kid* 

Hamtonlitni,  £A ;  7  itopB,  walnut  caae,  fnllccdii' 

LuLtera  Photographa,   10,0(»,     with  i«b41». 
Rimed.  i»bail,  la-  ciilLrared.— L  Fciuhkii,  BaUly-Btnet,  lUr 

Iiaatem  Photograph*    for    Hire.      IJ**  •"* 


Oomplett  Ltmeltrht   Apparatna.  '4^^^,^°*'^ 

Ohromatrope.wlth  S  dedga*and  Hdotropa,  o>B- 
plaummlbe  oiaaatBetaMr.  Ida— A.  rDariiBik,  BmHT-atrarl. 
UtiHlDcluu- 
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THB  CBTSTAL  PALACE  ELECTBIC 
EXHIBITIOir. 

ALTHOUGH  the  mtemational  cTectric 
exhibition  at  the  Crystal  Palace  is  still 
far  from  complete,  there  is  much  to  interest 
the  attentive  observer  and  to  instruct  the 
student,  while  the  public  who  go  mainly  for 
rightsooing  will  be  amx)ly  repaid  by  the 
sj^endid  effect  produced  by  the  Eiison  in- 
candesoent  lamps  in  the  concert-room. 
Amongst  the  arc-lamps  exhibited  one  or 
two  s^rstems  may  be  picked  out  as  slightly 
steadier  than  the  others,  but  no  proper  oom- 
paziaon  of  their  relative  merits  can  oe  made 
until  details  are  forthcoming,  which  at  pre- 
sent are  not  available.  At  &e  beginning  of 
fhis  week,  two  at  least  of  the  most  im- 
portant arc-lamps  were  imrepresented,  and 
judging  by  the  rather  chaotic  appearance  of 
the  maohine-rooms,  it  is  more  than  probable 
that  the  next  week  will  have  arrived  before 
all  the  dynamos  and  engines  are  at  work. 
The  various  exhibits  are  scattered  over  dif- 
ferent parts  of  the  Palace,  and  the  visitor 
will  need  all  the  assistance  the  plans  given 
in  the  catalogue  afford  to  enable  him  to  find 
the  respective  dynamo-machines  and  the 
lu^ts  they  supply.  In  the  basement  are  six 
<n  Bdiion  s  dynamos,  of  the  type  with  ver- 
tical field-magnets — rather  ugly  in  appear- 
ance at  compued  with  the  neater  Gramme, 
lumens,  Brush,  and  with  the  less  fimuliar 
Weston  and  Maxim  machines,  which  are  also 
in  working  order.  Edison's  large  dynamo, 
on  the  horizontal  plan,  is  located  at  Holbozn 
Viaduct,  where  it  will  shortly  come  into  use 
for  supplying  current  to  the  lamps  in  the 
street,  uie  houses  adioiniog,  and  Dr. 
Piarker's  chapel.  The  War  OfiSoe  exhibit  is  _ 
now  arranged,  and  a  couple  of  courteous 
representatives  of  the  Boyal  Engineers  have 
been  detailed  to  explain  the  various  articles  to 
inquirers,  Mance's  heliograph  being  possibly 
the  most  attractive  exhibit.  The  Post 
Office  shows  a  complete  collection  of  instru- 
ments, including  many  of  historical  interest ; 
but  the  most  attractive  are,  naturally,  the 
instruments  in  oi>cration,  which  consist  of  a 
set  of  Wheatstone's  ABC  telegraphs, 
single  needle  instruments — one  of  them 
wiui  the  tin-sounders — duf^ex  direct  inkers, 
duplex  double  current-sounder  set,  and  the 
Wncktstone  automatic  apparatus  used  for 
sending  the  Press  mess<)ge8.  In  connection 
with  the  latter  will  be  found  the  punching 
apparatus  for  perforating  the  strips  of 
paper,  one  of  which,  made  into  an  endless 
Dtuidy  is  seen  passing  through  the  trans- 
mitter at  the  rate  of  200  words  a  minute, 
the  message  being  received  at  a  neigh- 
bouring instrument  in  the  form  of  dots  and 
dashes  printed  in  ink  on  paper.  A  set  of 
these  instruments  with  others,  some  of 
which  are  used  in  coimoction  with  them  as 
repeaters,  are  also  shown  as  ''still''  ex- 
hibits, so  that  those  who  are  curious  can 
inspect  them  while  in  motion  as  well  as  at 
rest.  The  arrangements  for  working  pneu- 
matic tubes  will  not  be  without  interest  to 
many  visitors,  and  young  plumbers  es- 
pecially wiU  find  something  lastructive  in 
the  means  adopted  for  making  joints  so  as 
to  preserve  a  perfectly  smooth  surface  in 
the  interior  of  the  pipe.  The  Post  Office 
exhibit  is,  in  fact,  the  most  complete  and 
perfect  collection  of  telegraphic  appliances 
that  could  be  made,  for  it  includes  almost 
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everything  in  use  from  a  model  with  diagram 
of  a  cable  ship,  to  a  stuffed  specimen  of  the 
Norwegian  woodpecker  with  a  portion  of  a 
telegrajjh  pole  it  nas  completely  perforated 
in  its  search  for  the  insects  which  the  hum- 
ming of  the  wires  led  it  to  expect.  Leaving 
the  Government  exhibits  which  are  in  the 
north  nave,  we  make  our  way  to  the  g^eries 
at  the  southern  end,  and  there  we  find  a 
number  of  novelties  which  have,  perhaps, 
more  interest  for  the  general  public,  as  the 
exhibits  are  more  intimately  connected  with 
the  business  and  social  life  of  individuals. 
Here  at  the  stall  of  Messrs.  Blakey,Enmiotf, 
and  Co.,  of  Halifax,  we  come  upon  a  collec- 
tion of  useful  appliances,  consisting  of 
telephonic  arrangements,  telegraph  relays, 
galvanometers,  graduated  wire  bridges,  and 
the  usual  assortment  of  bolls.  The  telephone 
system  adopted  by  the  firm,  which  they 
send  out  in  a  compact  form,  is  the  Bell  re- 
ceiver with  either  the  Blake  or  the  Crossley 
transmitter,  and  tkey  have  a  simple  and  in- 

tenious  switch-board  for  accommodating 
fty  telephone  exchange  customers.  Li  this 
arrangement  there  areanumber  of  brass  rods 
placed  in  a  horizontal  position  and  in  electric 
contact  with  the  line  wires,  when  the  plugs 
are  placed  as  desired.  The  sender  of  a 
message  to  the  central  office  indicates  the 
number  of  line  he  wishes  to  communicate 
with,  and  the  attendant  pi  dices  the  plugs  in 
the  required  position.  When  the  line  is 
done  with  for  the  time,  a  signal  is  sent 
which  causes  a  small  lever  ¥rith  a  red  disc 
to  drop,  and  the  attendant  at  the  central 
office  then  knows  that  the  apparatus  is 
dear  for  anyone  else  who  wishes  to  use  it. 
Blakey,  Emmott,  and  Co.,  also  exhibit  the 
Warburton  and  Crossley  relay,  an  appliance 
which  has  been  extensively  utilised  in  Lidia, 
and  the  patent  beU  instrument  of  the  same 
inventors  for  telegraphing  by  means  of  two 
distinct  soimds.  in  the  same  gallery,  but 
on  the  opx)Osite  side  of  Ihe  building,  will  be 
found  one  of  the  most  sensitive  telephones 
in  the  Exhibition,  that  of  M.  Ij.  de 
LochtLabye,  of  MontSt.  Martin,  Li6ge,  which 
has  been  adopted  by  the  Gbvemment  of  the 
Ar^ntine  Republic,  and  is  used  by  600  sub- 
scribers at  Buenos  Ayres.  This  instrument, 
which  is  called  the  Pantelephone,  consists 
of  a  simple  cork  plate  suspended  by  two 
brass  springs  and  carrying  a  disc  of  carbon 
which  vibrates  against  a  metallic  peg.  A 
small  induction-coil  is  inserted  in  the 
circuit,  and  there  is  the  usual  electro-magnet 
and  bell  for  signalling.  The  special  advan- 
tage of  this  t^ephone  appears  to  be  its  ex- 
treme sensitiveness,  for  the  transmitter  acts 
effectively  when  spoken  to  at  a  very  long 
range,  much  further  than  is  likely  to  be  the 
case  in  any  business  office  in  which  it  is 
fitted.  In  fact  the  transmitter  is  so  sensi- 
tive that  at  the  Crj^stal  Palace,  owing  to  its 
position,  it  cannot  be  set  to  its  full 
capabilities,  for  it  transmits  any  noise  which 
can  be  heard  by  the  bystander.  An 
indicator  signal  is  attached  to  this  instru- 
ment, so  that  in  the  event  of  the  attendant 
at  the  distant  station  being  absent  when 
a  call  is  sent,  he  can  see  on  nis  return,  by 
a  red  disk  being  uncovered,  that  he  has 
been  signalled  in  his  absence.  The  Bell 
receivoi  is  used  with  this  instrument,  as  in- 
deed it  is  with  the  great  majority  of  tele- 
phonic arrangements  exhibited,  and  in  this 
case  it  is  claimed  that  words  spoken  at  any 
reasonable  distance  from  the  transmitter  are 
heard  clearly  to  distances  of  150  miles.  In 
the  Southern  Gallery,  Messrs.  Lewis  and 
Son,  of  Knightsbridge,  exhibit  a  very  com- 
plete collection  of  electric -bolls  and  alarms, 
including  a  neat  and  handy  arrangement 
of  portable  bell  for  use  where  it  is  de- 
sirable to  set  up  a  temporary  communi- 
cation. The  whole  apparatus  is  self-con- 
tained in  a  neat  box,  the  door  of  which 
carries  a  reel,  on  which  a  flexible  silk  cord 
containing  the  conducting- wires,  is  wound. 
This  cord  may  obviously  be  of  any  desired 


length,  but  sufficient  is  supplied  with  the 
two  sizes  of  instrument  for  all  ordinary  pur- 
poses. The  battery  used  is  the  new  form  of 
Leclanch6  Imown  as  the  agglomerated,  in 
which  two  blocks  of  compressed  manganese 
are  held  up  to  the  carbon-plate.  The 
flexible  silk  cord  is  small  enough  to  pass 
xmder  doors  and  mats  without  mconveni- 
ence,  and  a  simple  "  push  "  at  the  end  rings 
the  bell.  This  firm  also  exhibits  an  im- 
proved form  of  *'  pull "  for  garden  gates, 
which  is  intended  to  foil  the  michievous 
gentry  who  delight  in  wrenching  off  knobs 
when  they  can  do  it  safely.  In  this  case 
the  spindle  is  round  and  turns  easily, 
so  that  '*  wrenching ''  caimot  be  x)erformed, 
while  any  attempt  to  pull  the  knob  off  sets  the 
boll  going,  ana  raises  an  alarm.  At  the 
same  stall  applications  of  electric  alarms  to 
windows,  letter-boxes,  and  doors  are  shown 
in  working  order,  and  an  ingenious  arrange- 
ment for  use  in  connection  ¥rith  cash-boxes 
and  jewel-cases,  which,  ¥rithout  requiring 
any  alteration  in  those  articles,  rinos  an 
aliurm  when  they  are  moved.  Messrs.  Lewis 
and  Son  also  have  a  rough  model  of  an 
electric  chiming  apparatus,  which  will  be 
shown  to  those  curious  in  such  matters, 
though  it  is  scarcely  a  portion  of  their 
'*  exhibit,"  being  in  an  unfinished  state. 
This  apparatus  is  made  to  work  with  a 
barrel  as  well  as  with  finger-keys,  and  can 
with  suitable  magnets  and  battery  power 
be  employed  in  working  the  largest  chimes. 
Amongst  the  alarms  shown  by  &is  firm  is  a 
fire-alarm,  which  acts  by  the  curving  of  bars 
compounded  of  two  metals  when  subjected 
to  heat — ^thc  special  feature  of  which  is,  how- 
ever, that  it  answers  the  purpose  of  an 
ordinary  signal-bell  as  well  as  a  fire-alarm. 
Another  and  more  delicate  arrangement  is 
for  use  in  greenhouses  and  other  horticul- 
tural buildings ;  it  gives  warning  in  either 
case,  when  the  temperature  falls  too  low  or 
rises  Uk>  high.  A  thin  bar,  made  of  two 
metals,  is  closely  adjusted  by  means  of  the 
thermometer  between  two  stops  so  as  to 
remain  free  from  contact  on  either  side, 
while  the  temperature  remains  at  the  re- 
quired point.  The  adjustment  is  readily 
made  by  turning  the  screws  until  the  bell 
rings  on  the  cold  side  as  well  as  on  the  hot : 
a  sHght  turn  back  then  leaves  the  apparatus 
in  a  sensitive  condition,  so  that  a  change  of 
a  few  degprees  in  temperature  on  either  side 
will  cause  the  compound  bar  to  curve  and 
make  contact,  thus  ringing  the  alarm.  At 
Messrs.  Blakey,  Emmott,  and  Co.'s  stall  in 
the  Western  Qallery  will  also  be  found  the 
exhibits  of  the  Messrs.  Mottershead,  of 
Manchester,  consisting  chiefiy  of  electro- 
therapeutic  apparatus,  induction  apparatus, 
improved  electrodes,  rheophores,  &c.  The 
continuous  -  current  Leclanohe  batteries 
are  specially  adapted  for  carrying  from 
place  to  place,  require  practically  no 
attention  for  a  very  long  time,  and 
avoid  leakage  and  breakage.  Each  cuse 
is  fitted  i^th  a  *'  current  selector, " 
enabling  the  operator  to  bring  any  desired 
number  of  the  cells  into  use  without  causing 
a  break  in  the  circuit;  a  commutator  for 
opening  and  closing  the  circuit,  so  con- 
struct^ as  to  indicate  the  direction  of  the 
current,  a  set  of  shimts,  and  a  galvtmoecope. 
The  same  firm  also  exhibit  Dr.  Dixon 
Mann's  uni-direction  induction  apparatus, 
from  which  the  current  always  passes 
through  the  patient  in  one  direction.  The 
current  can  be  regulated  to  the  greatest 
nicety,  for  there  is,  first,  a  current  selecter, 
having  ihree  studs  representing  wcak, 
medium,  and  strong;  and,  secondly,  a 
sliding-rod,  which  adjusts  the  current  be- 
tween those  degrees.  In  view  of  recent 
railway  accidents,  there  are  two  invou- 
tions  which  will  commend  themselves  to 
the  travelling  public.  In  the  Eastern 
GhaJleiy,  Mr.  SuUivan  shows,  in  working 
order,  an  electric  fog-signal,  brought  into 
use  by  the  l^ver   in  th^  ^v^gfsWKAVN^wsv  '^  \aKr8^^ 
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■M0ndai7  ipBotn ;  of  thsBS  I  hare  Beleoted  soob 
■a  appeu  mott  inteiescmg';  the  UDisber  pre- 
fixed M  each,  oorreapoiida  to  its  place  in  Brew- 


In  most  of  Qtaao  oxperiments,  a  priBm  of  the 
proper  ansle  [determuied  bj  the  prooeaa  h^ifoie 
azpUbed)  ia  lued  to  balanoe  the  diapermon  of 
tbe  44iMC>>t  01B.  but  in  Bome  few  otues,  tbs 
ooiteMaHB  U  eflected  by  iDoIining  oae  of  tbt 
piiami.  A  stnight  parallel  bar  is  used,  in  the 
nme  poaitioii  aa  Fig,  4, 

I.  The  diqtenioQ  of  a  priam  of  wat«r,  angle 
B  CS',  U  oomotad  by  a  prbara  of  oil  of  cssna, 
•ogle  =  8»  16'. 

The  bar  "  has  on  one  eide  a  rerj  broad  fringe 
of  wine-ootoored  ligbt,  and  on  the  other  a 
■imilar  ftinge  of  green.' ' 

The  green  fringe  is  on  the  iftme  aide  of  the 
bftr  SB  &»  nrtex  of  the  amaller  ptiam. 

3.  A  oroini  glass  prism,  angle  =41°  11',  is 
Mnreotad  hj  the  one  of  oil  ol  oauia,  angle 
8°  16'.  The  oneoirected  fiinges  are  similur, 
hot  naTTover,  than  in  (1). 

The  giMB  fainge 


,,   'r(2)' 
The  green  fringe  as  before. 
i.  A  look-oiTetal  priam   it  oorrocted  bj  the 
.   aaadft  prism.    The  uocorreoted  ooloar  la  greater 
than  in  aaj  of  the  preoeding  ozperimants.    The 
green  fringe  as  before. 

S.  A  priam  of  diamond  is  correcced  bj  the 
oaaala  pnam.  The  uncorreatsd  colour  ii  nearly 
fts  great  as  in   eip.   (3) ;   tho  green  fringe  as 

a.  A  priam  of  rock  crystal  is  correoted  br  one 
of  flint-gtaas.  The  green  fringe  it  towarde  the 
Tertex  n  the  fiint  piiHrn. 

11.  A  prim  of  croira-glusa  la  corrected  by 
ona  of  flint-afU« ;  uncorrected  ^reen  is  towards 
tbo  vertex  of  the  latter  primn,  allowing  that  red 
and  green  are  mjre  c  mtraoted  by  flint  than  by 
crown  glass. 

12.  A  prion  of  rock-crystal  is  oorreotod  by 
one  o[  crown  glass ;  unoorreoted  green  ia  to- 
wards the  ftrtex  of  the  letter  prism,  showing 
that  red  and  green  are  more  controoced  by  oro  wn 
glass  than  by  rock-cryatal. 

13.  A  prism  of  hydrochloric  acid  is  corrected 
by  one  ot  oniwn  glau ;  uaoorreoted  green  is 
-towards  the  vertex  of  the   latter,  showing  that 

.  red  and  green  are  more  expanded  by  the  acid 
Ihan  by  crown  glass. 

14.  A  prism  of  bjdroobloric  aoid  ia  oorreoted 
by  one  of  rook  crystal  ;  nncorreeted  green  ii 
towards  the  vertex  of  the  former  priam,  abowing 
thit  red  and  green  are  more  e^ianded  by  rock- 
crystal  than  by  the  aoid. 

23.  A  Qint-glaas  prism,  angle  =  41'',  is  cor- 
rjctoi  by  a  crowa-glsas  one  of  69"  ;  the  nncor- 
rsoted  green  is  "remarkably  distinct"  and  to- 
warda  the  vertex  ol  the  first  prism. 

21.  When  a  red  glasa  priam  is  corrected  by 
«aB  of  orown  glaia,  or  (25)  by  one  of  flint  glass, 
the  iaoorreoted  green  is  towardsthe  vertex  of 
red  prism. 

33.  A  prism  of  calo  spar  (lat  refraction],  angle 
=  63^1,1  iaaotrectedbyaflint-glass  priam,  angle 
=  65°  ;  uncorreo'^d  green  is  toward*  the  vertex 
of  the  latter. 

31.  A  priam  of  cilc  spar  ['2 ad  refraction), 
*  igU  =  OG",  ia  corrected  by  a  crown-glaes  prian, 
angle  =  41°  11',  or  69°:  inalined  so  as  to  ia- 
creaM  dispersion;  anoorrsoted  green  as  before. 
35.  A  prism  of  oalo  epar  (2nd  refraction), 
angle  ^12°i  ia  corrected  by  one  of  crown  glass, 
angle  >  69°,  the  fltst  being  inclined  so  aa  to  in- 
'  ocease  dispersion  ;  imcorreoted  green  is  ti>warda 
the  vartax  of  the  apar  prism. 

3C.  The  same  reeulc  is  obtalDod,  when  the- 
'fiiBtcefraotion  of  the  spir  is  made  u«e  of. 

37.  A  priam  of  oalc  spar  {1st  refraction) 
-Mrreoted  by  one  of  rock-crystal :  the  uncorrected 
green  is  towards  the  vertex  of  the  first  prism. 

53.  A  priim  of  Bulphntio  acid  is  corrected  by 
one  ot  orown  glaas  :  the  ucoorrected  fringe*  arc 
very  great,  with  tho  green  towards  the  rerlex 
of  the  aeoond  pri'm, 

61.  'The  experiment  being  repeated  with  a 
rodk-orjstal  prism  inBtead  of  crown  glass,  tbc 
Dooombined  calaur  it  atiU  very  great,  with  the 
grata  ubefare. 

66.  A  prism  of  watw  II  oorreoted  by  one  of 


Bxperlmenta  on  Tertiary  Spootra. 

61 .  A  priam  of. flint  glass,  angle  =  41°  1 1',  is 
oOTMCled  by  another  one  of  flint  glass,  whose 
ungle  is  60°  V,  tbc  first  prism  being  Intjined  so 
OS  to  increase  the  dispersion.  The  nncotrccted 
colours  are  distinct  with  the  green  towards  the 
vertex  of  the  smaller  inclined  prism. 

62.  A  prism  of  flint  glass,  angle  —  39°  51',  is 
iaclinod  so  us  to  correct  the  disperfion  of 
another  fiint  one,  whoae  angle  la  66°  2'.  The 
^een  ia  towards  the  vert«x  of  the  first  prism. 
Both  prismi  were  of  the  lame  kind  of  glass. 

Ine  two  preceding  experiments  being  re- 
peated with  various  prisms  of  fiint  glaog,  I 
iilways  found  that  the  priam  with  smallest 
igle  had  uncorrented  green  towards  ita  vert''! , 
id  what  was  still  mere  siogular,  the  colourless 
jjencil  was  still  considerably  refraoted  from  ita 
original  direcUon  by  the  prism  with  the  largest 
ng!c." 

63.  A  rock-crystal  prism,  angle  =  Zfi°  2S', 
I   inclined,  so  aa  to  correct  the  dispeiaiou  of 

iinother  one  of  the  same  substance,  anRle  =  TO". 
'I'he  colourlcES  pencil  id  still  considerably 
rrfrsclcd. 

Tbc  experiment  beiug  repeaited  with  a  seDond 
Kjck-cryetal  priam,  anale  =  41°  20',  the  re- 
fraction was  not  wholly  dcatroyad  when  the 
combination  was  achramatised . 

C4.  A  priam  of  plate  glass,  with  a  small 
aagle,  is  inclinaii,  so  as  to  correct  the  dispersion 
(it  a  rock-crystal  prism  of  large  angle  :  nncir- 
rMted  green  is  towards  the  vertex  of  th«  iim«iif> 

(Ta  U  tmU»i»i.) 


theoi7  ot  Eeiing ;  but  ha  refrain*  from  canSdait 
uaerUon  on  the  point. 

The  reanlt  ot  a  recent  extmriva  ——"-*'—  W 
Dr.  UaoQowan,  in  China,  ia  that  the  defect  ii,  a 
that  oovnti7i  either  wholly  ahemt  of  ■■li—nJw 
rare.  This  state  of  thlr" 
touiid  amouK  Europeanti 

(iva,  he  points  out,  of  thi  _.^ ._, 

blindnasimavnotbearadalobanMtesiatio-iraHiM, 
it  has  been  lately  ateertained,  are  fiaa  bon  Ot 
dtfect.  In  this  conntetion  Ih'.  Bobarti  Pn  a  aM- 
cal  oontempoiBiT)  calls  atleotion  to  tha  bctttit 


if  thlnga^  tskan  with  lA^ 
.nans  and  Anmicana,  iangpi- 
t,  of  the  ioqniiy  whatherMWor- 


,  SOO  CMkcbm,  s 

large  tribe  living  on  the  extreme  nortli  ooast  t( 
Siberia,  which,  if  not  a  branoh  of  tha  MonfR^H 
ttock,  has  very  similar  ^yrioalohaiaotera.  Htleonf 


npletel  J  a 
inpl^yool(nir-bUDd,B 

Witht^wact 

t.  and  Dr.  : 


BnTnatl-t 

. grvtdwd- 

children  in  America.  Dr.  Bobertthai  obaerredttal 
iioloor-blindneiB  is  most  common  among  panoea 
with  reddish  or  red  hair.  At  Hariborongh  Collsff 
the  proportion  of  boys  with  such  hair  is  9'06  pw 
Mnl,  bnt  ol  tho  boya  who  are  completely  coloir- 
blicd,  41'7  per  cpnt.  have  red  Or  reddi-h  hiir. 
Colon r-bliodasaa,  moreover  (he  saya),  iavioyptB- 
-talent  among  the  Jewi,  who  are  the  moat  decided]; 
red-haired  of  ill  the  race*  we  are  acqaainted  iiitt. 
Tbus,  there  may  be  acme  oorrelatkcm  at  eoloot- 
bhoduBSB  with  pigmentation,  and  indireetly  witk 


t  the  daU  a 


it  eol- 


SOME  HEW  FACTS  ABOUT  COLOUB- 
BLZVSNXSS. 

THE  rare  oaaea  of  unilateral  ooloni-blinduess 
(the  detect  oocoiring  only  In  one  eye)  may  be 
-warded  as  specially  important  for  the  theory  of 
'Wrar-peTception.  One  snch  case  of  oolonr-bmid- 
leaa  for  red  was  lately  examined  by  Hsrr  Holm- 
iren,  and  further  by  Herr  von  Hippel,  who  had 
lisoovered  it.  According  to  the  latter,  the  spec- 
rrumtorthe  red-blind  eye  does  net  stop  sooner 
:1ian  tor  the  normal  aye,  and  the  red -blind  eyeper- 
:aives  the  colonrs  yellow  and  blue,  aa  alto  white, 
quite  Uke  the  other.  The  divinon  between  tha  blue 
uid  the  yellow  part  at  theapaotmm  lay  between  76 
aed  77  ol  EircbhoS's  soale. 

Soma  experiments  wen  mada  by  Herr  vou 
Hippel  with  regard  to  the  negative  after- images  of 
ttiB  colonr- blind  eye.  With  in  tense  pigment 
icsloun,  flnt  tha  left  normal  eye,  and  then  the  right 
red-blind  eye,  was  teated  ^  and  the  patient  waa  le- 
[uirad  not  only  to  name  the  colours  which  he  aaw 
a  the  after-image,  bnt  (to  render  poaaibla  an 
jbjeotive  oompanain  of  his  perceptiona).  la  in- 
dicate directly  woollen -flbret  correipoading  in 
eoloot  to  his  atter-imagei.  The  remit  was  that 
tke  after-imagei  ot  the  left  eye  tally  agreed  in 
colour  with  thoie  of  a  normal  eye,  whereas  those  ol 
.ke  right  were  quite  diSarent. 
This  is  showu  by  the  fallowing  table  :  — 

Bright  green       Bright  blue 


AHATEV&  HECEANICS.- 

{ainelmlf4fnm  page  466.] 
Hatal  Splnntnr. 

THE  ooeration  ot  apinnios  metals,  althon^  si- 
oeeaiogly  timple  and  capabia  ot  bdu 
piaatiied  to  advantage  in  almoat  every  riiop,  and 
also  by  ths  amateur  mBchanio  upon  the  toot  lathe, 
is  not  generally  understood.  One  reason  tor  this  >■ 
that  the  artuani  who  tallow  this  branch  of 
mechanics  as  a  buainea*  luoally  oonduot  it  oada 
loekad  dooia,  and  it  it  with  conaideiabia  diffienl^ 
that  the  amatenr  in  search  ot  intormatiom  on  thk 


this   MCIMT  u 

enoogh,  aa  the  "Unk"  or  '*wrinUe,''flc, 
_  plain  Enghah,  the  knowledge  reqnired  to  do  Uw 
medianleal  part  ot  apinning,  is  ■□  tlight  that 
•BOTBoy  is  the  only  protection. 

The  tools  required  are  taw.  They  oontiit  of  s 
lathe ;  a  form  or  mould  on  which  to  ihape  [be 
article ;  a  tool  re*t  with  a  seriea  ot  holes  for  re- 
ceiving a  pin  to  keep  the  tool  from  slipping,  and  a 
few  spinnmg  tools  or  bnmishera  of  lUCemnt  aint 
and  ahapes. 

The  lathe  the  amatenr  is  Buppoaed  to  posMtt ;  tbt 
tool  rest  he  may  eaaily  make ;  and  tha  only  otb« 
itdditioD  to  the  lathe  will  be  a  bask  oontre  of  thi 
tonn  shown  in  Fig.  2.  This  form  of  iwilii 
answers  as  a  step  to  the  work  holda,  and  will  biar 
connderablt  presrare  without  nadoafitotlam. 


Cinnabar  red 
Orange 
Yellow 
iTellow- green 


Blue 
Bright  violet  ,, 

Bright  rose        Bright  blue 

Bright  yellow    Bright  yellow 


After  making  these  eipsrimenti,  Hsrr  von  Hip- 
pel bad  an  opportunity  ot  examining  a  phyaicial 
who  was  oolonr-btind  m  both  me*.  He,  too,  had 
ao  oortailment  at  the  red  end  of  the  tpectmm,  and 
the  poutian  of  Out  colonrten  divisioD-linebetweei: 
the  two  coloura  of  his  apeetrum  agreed  almoal 
exactly  with  that  in  the  caae  already  deecribed. 

"~  ' ■- —   "'-  the    afler-image*    obtained 


le  pigmi 


I,  there 


■  thei 


For  red,  orange,  yellow,  and  greea,  the  after- 
imagaa  were  pronounced  blue ;  and  for  blue 
rellow.  At  tho  reqneit  to  choose  corresponding 
wooUen  fibres,  the  same  dork-blue  was  unhesi'  i 
tatlngly  selected  tor  orange  and  yellow,  aa  ia  tht  | 
(ormor  case.  For  red,  dnoalMr  red,  yellow  green,  i 
and  ereen,  this  patient  aelsctcd,  indeed,  the  tamt 
bright  bloe  as  the  other,  but  alao,  ia  addition,  thn  I 
ooloors  bright  rose  and  bright  violet,  which  he  ' 
also  called  "blue." 

These  tacts  Ueirvoo  Hippel  considers  as  diiBgult 
to  leoondle  with  the  Young -Helmhcltz  theory  of 
eoloni  peroeptioo,  and  aa  agreeing  weU  with  the , 


may  bo  necesiaiy  to    make    tools    of    diflera 
a.    The  operator  will  be  goided  in  " 
olhia  tools  by  the  particular  work  in  nana,  ana 
practice  will  bring  new  •uggestions  aa  to  toola  aad 
tae  manner  ot  ualngthem. 

The  msterials  generally  used  In  apiniunB  an 
brass,  coppar,  sine,  hritsDoia  metal,  and  leaf  AH 
ot  these  may  be  worked  on  tha  toot-lathe,  bat  ps- 
hapa  the  amateur  will  derive  the  moat  satiataatioo 
at  first  by  using  britannla  metal,  as  it  wjrki  bbmIt 
and  does  not  require  annealing.  Artiolei  in  OK 
metal  also  preaeat  ahandaome  appoarancs  whta 
done,  whether  simply  polished  or  plated.  ZiK 
must  be  apuu  quite  hot.  Articles  of  brass,  if  at 
coDridetable  depth,  must  be  annealed  whan  partly 

The  form  on  which  the  metal  is  span  may  bt 
either  hard  or  soft  wood  or  metal.  A  good  b!cM 
grained  pine  snawers  as  well  as  anything  for  mart 

Surpoaea,  and  is  very  readily  turned  to  the  requirtd 
)rm.  It  may  bs  attached  t>  the  tacB-pl*t«,  B,  sad 
the  disc  to  be  span  may  be  helrl  againBt  it  at  tat 
by  a  hard  woodor  metal  piece,  C,  a«  shown  is  Fin. 
G  and  7,  which  ia  forced  s^aine  t  the  diic  by  tha  U 
ceotre.  After  the  apinDing  ia  a  littl*  advanotd,  a 
cup-Bhaped  holder  ia  apphed,  aa  ahowu  ia  dottid 
lines  in  Fig.  7.  Sometimea  the  holder  ia  teooni 
by  a  bolt  that  nma  tbrouah  both  it  and  the  form  m 
mould,  as  shown  at  D,  Fig.  B.    In  tome  easM  a 

•  from  the  ^eKal(j).:  Anttiam  S^pltmtmt. 
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HEIAL   SPINNING. 


•bould  leoeiTe  k  coating  ol  greus  (lard  or  huv; 
<^  tetoia  appljiog  tha  buiiualMT.  A  vary  ationg 
•olntion  ot  soap  majr  ba  tueil  imtsad  of  oil.  The 
pOiilloD  o(  tlie  iroiknun  and  the  mumei  ol  holJ- 
mgttietool  may  be  aeen  iu  Fig.  1.  It  wilt  b« 
noUMd  that  the  pin  in  the  tool  lejt  imvaa  w  a  tul- 
cnunforths  tool,  which  mutt  be  brouRht  with 
coiuUorabIa  preuuru  againit  the  auiface  of  the  disc. 
Hill  pin  ii  imored  forward  Erom  time  tn  time  aa  tba 
work  advaiuwi.  The  movement  of  the  tool  ma;  be 
•MD  Id  Fifia.  9  and  10,  and  the  ibapa  taken  b;  the 
metal  in  front  of  the  tool  will  alio  be  >aen.  In 
■ninging  the  tool  toward  the  foim  it  ii  moved  iu 
Ow  fraction  ot  the  atr^w  as  ahowu  in  Fig.  9,  and 
ItlaoTiiadback  ■■  ahownin  Fig.  10.    Thi<  last 

ration  ii  rerj  eaueatial  to  the  proper  fitting  of 
moold,  and  it  olao  thickena  the  metal.  Too 
inDDh  ahoold  sot  be  attempted  at  a  time.  A 
mooeadon  of  quick  moTemeuta,  u  indicated  iu 
Fin.  9  and  10,  under  a  moderate  proaaure  ii  much 
bett«c  than  to  do  a  great  deal  ol  execution  at  a 
■Ingla  atroke.  Should  tha  metal  tend  to  librate  or 
bncUe,  a  piece  of  wpod  may  be  applied  to  the  back 
wUb  the  left  hand,  aa  ahown  in  Fig.  S. 
Hm  method  of  ipinnlng  a  enp  or  pot  without  a 


tbe  lonn  indicated  b;  ths  dotted  lioei, 
and  then  bringing  tha  buntiiber  on  the  return 
atroke  oul;  to  the  sboulder  which  toxmi  the  larger 
port  ot  the  Teaael.  For  mall  work  on  tha  foot- 
lathe  the  hoodie*  of  the  toola  need  not  be  at  long 
as  tepreaanted  in  Fig.  1.  The  length  oommonLj 
emplojed  for  wood  turning  toois  will  amwer. 

io  apin  a  ring  a  mandrel  like  that  (hown  in  Fig. 
12  will  beteqnijed.  A  pUin  Gat  ring  placed  be- 
tireen  tbe  ahotilderB  of  Ine  manilTel  i>  preeied  upon 
by  the  roller  ceen  above  tha  maudial  until  the  ring 
uaumee  tha  desired  form.  Napkin  ringi  are  made 
in  ihiB  way.  Fig.  13  ahowa  a  conoaTe  rtflector. 
Fig.  Ii  TcprwenU  a  simple  cup  (aimed  of  two 
pieoea.  Fig.  15repriKnti  a  amall  Toae  mode  of 
three  pieoaa,  Ihe  amaller  end  of  the  upper  or  conical 
port  and  the  upper  portion  ot  the  babe  piece  being 
Boldared  iu  a  iiihorical  conutcting  piece.  Tha  two 
haliea  of  tha  bsU,  Fig.  IS,  are  mode  upon  the  nma 
form.  The  edges  ore  beveled  and  lolderad  to- 
gether. Thepitcber,  Fig  17,  ii  mads  of  Ave  ipim 
piacea,  a  ihort  caik  and  turned  piece  that  nnitea  it 
to  ite  baia,  and  a  haodle  made  of  aqoare  wire.  The 
iver.  Fig.  18,  hai  a  apun  tup  and  baae,  and 
—  J—--      '"--  Fig.    IB,   nonaiita  of 

■^  ot  aquare  wiie. 


t  ttawuH  ■'"*" 


uniting  the  body  with  the  baae.  Fig.  20  ihowa  > 
baae  fc^  a  magnetic  Eeedie  or  other  amall  apparatna. 
Fig.  21  repiewota  a  vaaacompoaed  ot  seven  ipou 
pieoea  and  two  handlta  of  square  wi™  W"~i~™».  • 
plez  azamplta  of  work  done  ''- 
apinning  might  be  fomlibed. 


CHAKACTEBXSTICS     OF    WSOUQHT 
AND  CAST  HETALS.* 

IT  ii  wall  undentood  that  a  wnDght  article 
or  its  equivalent  cannot  be  made  bj  any  method 
of  casting.  A  casting  ia  always  a  castinr,  with  all 
the  peenSoritlea  and  distinctions  and  dillWnoaB  ot 
Btrootaie  which  make  it  a  aeparate  and  distinct 
thing  from  a  wrought  article.  And  ths  fact  that 
a  thmg  ia  made  of  wrought  luetal  inataad  of  east 
metal  IB  of  itself  autBcient,  in  mMt  JnelMinai,  to 
make  it  a  totally  different  thing  in  its  attnetnre,  in 
its  properties,  and  in  its  ntih^,  just  as  moob  ict 
very  many  cases  as  if  it  was  niade  of  a  tvtallf  Af- 
ferent metal.  Another  fact  ia,  that  it  isnotpoadble 
to    cast   lead   article*   of   any   given  supeiflalal 
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ftti^  of  the  umethi^^knau  u  thoas  Brticlai  can  bo 
aids  ol  tha  trrau^iit  lead;  tbua,  for  eiunple,  a, 
Mt-sleBB  leftd  trap— whitt  ia  forintd  by  forciug  tliB 
mortal  through  a  dii;— ii  of  ueceBaity  a  wrou^lit 
lucta'  tup,  luoimucli  lu  tli^  oiet  or  cijiCalluiB 
aCi;ielaie  u  dHitriiycd  by  too  piuiiiiua  anil  drmwing 
action  cxBtted  upon  tha  mutul  irhila  beinK  Bhaped. 
A;:!  thia  wiougtit  Iv^d  tap  maf  be  m^e  with 
»«II»  of  any  dosimd  dtgrno  of  Ihinaeia;  iu  othar 
Irordo,  tho  wniujtliC  mcEsl  m&y  be  brought  to  tho 
]iro.'iM  ttaiekueu  ivLich  cambined  uUiit;  and 
nymay  msgL'st,  wilt '"-  --'  '  -^  "  - 

diuuieter,  irith  waUt  lot* 
Uiickueia,  nod  thi^  rattu  of  Ihickuau  wbich  cuiDot 
be  dimiiiiihed  iucresiiisa  with  tho  diameter  of  the 
trap.  80  thst  in  th<i  larger  aiie  aud  to  >  certoia  du- 

8K:!,  nvrain  the  atiulkat  size  o(ctt9tlekdtni[H,tbecB 
I  a  CGftui]  wiLsIe  o(  oehl  aa  compared  with  the 
quiQti:y  of  metil  re^iuired  to  ntube  ft  wrought  lead 
trsp  of  the  iHoia  si^o.  Id  other  woida.  the  cast 
lead  lions  not  poiiaeu  the  piopeity  ol  beiog  formed 
in  tiie  thin  m\h,  whicb  eoooamy  of  msteiial  de- 
nuudi,  while  Ibut  ileairable  propwtj  ii  poaseBaed 
liy  tke  wraugbt  lead. 

Oa  thia  head  I  aiu  apeaking  tmm  laj  own  ei- 
peiieace.  I  have  made  nuinBroiis  ezperimeDte  iu 
lai;  vears  in  the  caating  of  lead  traps,  auil  I  find 
Uiit  when  the  lead  is  ciut  io  the  cored  mould  (Che 
moulilLaato  be  auulowith  a  core,  other  viae  the 
tmpnmU  aatteBifclwHmr),  to  tkeform  of  an 
S  trap,  thvlMd  joU  aot  Haw  M>hiiy  around  the 
CDid  udIobb  thera  ia  a  OHtaia  apace  between  the 
tore  and  the  walls  of  the  mould,  ricopoctionad  to 
the  diemotor  o(  the  trap  to  bu  madi?.  The  reason 
U  that  if  this  space  be  too  narrow,  the  lead,  paaaiDg 
In  B  thin  atream  around  the  core,  will  chill  before 
it  gets  entirely  around,  ao  that  tlia  sigm  ol  the 
metal  Uawiug  to  and  around  opposite  oorei  ol  tke 
nioulil  will  either  not  cddis  toget>i,'r  at  all,  or  if 
tliey  de  come  togethm  will  be  eo  chlUed  (hat  Ikej 
will  not  unite.  This  lack  of  union  ia  so  eonmou 
tb.it  it  has  ncetred  a  diitinct  uiuuo  foi  itaeU, 
oauiily :  "  cold  ahot  "  casting.  »iich  a  iMstiag  is 
nf  course  useleaa,  oud  is  only  ilt  to  bo  remelted.  II 
th^I  space  wilbiu  the  mould— tliit  is  to  say,  tbe 
spar  i;  but  ween  the  core  and  tlie  ahiill,  or  outaido 
part  r/i  the  mould  is  madi:  auflicionlly  large  to  pi«- 
vjut  thia,  tkan  more  leoil  ia  uud  to  inaku  the  trap 
than  ii  ■uceasaiy  for  atretigth,  aud  Uiis  exOMe  ol 

If  we  try,  as  h.19  been  fnquoully  d'luc,  to  pze- 
TCiit  this  "cold  slibt "  casliug  by  haatiug  the 
mould  BO  th^E  thu  le^'I  will  How  around  the  ccve 
reiarillits]  cl  the  narrowness  ol  tho  apace,  a  new 
dilllculty  is  introduced :  that  is  to  say,  the  lead  ad- 
heres to  the  hot  metal  of  the  mould  juat  aa  tin  ad- 
heres tu  thesDiface  of  sheet  iron  in  tlio  manufacture 
d  thU,  of  coutae,  not  only  Bpoils  tlie 
■■  "'ore  ia,  thore- 
e«n  wrought 
lead  aud  OMi  Uad  in  the  manufacture  of  plumbers' 
traps,  that  Wmagli:  lead  can  be  wrought  into  traps, 
having  the  walls  ju^  thick  enough  for  strength  and 
AO  mjre.  without  waste  of  metal,  while  coat  trapa 
hive  to  have  an  excess  of  metal  in  them  beyond 
wLat  ia  leqoijed  for  atnagtbi  aod  this  is  jnst  so 
much  voiie  of  metal. 

Befoi-e  tbe  moulds  are  &lied  with  the  melted 
metal,  they  are,  oi  eown,  —ai^aad  by  air.  inas- 
much as  it  would  be  oat  ol  the  quaation 


pornaity  0; 
JUitht   lea. 


RiT«  1 


fluids, 


the  euiTOiive  action  of  aewer  gases  and 
it  being  a  truism  iu  inetillur):y  that  the 
muEc  pjroua  a  aubstjnco  the  more  readily  ia  its 
Itraotum  attacked  by  iujurioue  agents,  iuasmni'h 
na  thti  bitter  an  oapabk'  of  much  more  readily 
pBDotratlng  the  substance  of  the  raotal,  just  as 
cast  copper  will  absorb  molton  tin.  or  to  nao  a 
Biore  homely  illustratioD.  as  a  spoDga  will  take  up 
•rater.  Another  illustration  of  thia  samo  general 
truth:  itwetjkea  piece  of  roughly  finiihud  caat 
iron  iti  aniface  wdl  oxidiiu  at  onea  and  to  a 
Baterial  depth,  whareaa  ii  we  tnuumute  the  aur.- 
lace  into  even  a  thin  film  of  wiousht  metal,  it  will 
dry  and  smooth  for  a  consideiable  length  of 


Bilvantageously  and 
quickly  performed  in  proportion  aa  the  lead  ia 
aeatud  to  approach  tho  m.elting  point,  for  in  pro- 
portion to  the  heat  the  crystals  ore  softened,  so 
ihat  the  piessutc  upon  them  destroys  their  sbape 
and  charai:ter,  aud  the  molt^culoa  ol  the  motal  ore 
cemented  together  and  brought  into  the  peculiar 
gbrons  structure  inherent  iu  wrought  metal.  This 
lonveraion  of  coat  lead  into  wrought  lead  may  be 
e&'ected  by  forcing  Ihe  matal  cold  through  a  die; 
but  in  so  doing  much  greater  pressure  is  leqisired 
tor  (ha  purpose  than  if  the  motal  be  aof  teuwl  b; 
keat.  The  procass  is  faciliatod,  il  we  bring  tlie 
■olid  cost  motal  nearly  to  th^'  molting  pjiut,  and 
force  it  through  tlie  die,  in  which  coaa  Ic&s  preaiura 
is  required,  iuaamuch  oa  the  crystal!  yield  to  ud 
are  ilestroysd  by  a  slighter  applicatioB  of  toica.  If 
na  detiro  to  get  along  with  the  appbcation  of  a 
•till  lusa  de!(rea  of  pswer  upp'ied  to  the  metal,  we 
aanSrslmidt  the  latter  uiidthen  cool  it  justpre- 


seethe  greeniaU -yellow  plioaphoreiceDt  layi;  thi 
effect  of  heat  being  very  greatly  lo  wcieaae  tha 
pboadioreMent  energy  of  any  aabatMiee  ijkaigsd 

CbSriaMt^,  shells,  and  plastar  ot  Fatisan 
generally  more  or  leas  pha^horaaCMnt  '■  bid 
although  the  evolved  light  is  wiargstia  anon^k 
produce  a  considarabla  effect  so  a  souaitiTa  fSttt- 
graphic  plah-.  it  it  not  powarful  soougb  to  hawT 
obvious  to  the  eye,  onless  lyadal  preCftntioBB  an 
tslMabw  iJHi  obaervatioii. 

One  of  thaMO'^t  phospboraaceDt  bodtaa  Imawnit 
the  preeeat  Ume  iii  th.j  sulphide  of  oalotuia,  a  body 
wliich  may  be  readily  obt&iitfd  by  heatiug  a  nii- 
tuie  of  lime  and  sulphur  to  bright  radsass,  or  by 
heating  sulphate  ot  lime  with  the  iiaoeaMH7  prop» 
tion  of  earhouaaeons  matter.  ThaphaHhoreaaaiS 
of  sulphide  of  caldum  was  otmiraa  and  itodiad  b 
CantoD  many  yoan  ago  ;  but  it  ia  only  noantly  Oil 
the  highly  phoBpharesoeut  inlphide  of  oala'M«i 
which  is  used  iu  tbe  manofactuce  el  BalmaiB|i 
luminouspaintihaahean  prepared.     Herei< 

it  glows  'ui  tiie  dark,  evolving  BuSidont  light  td 
enableontitoread  moderately  large  typo  by  its  rajs. 
If  this  bottle  were  preserved  in  tbe  dark,  the  evoln- 
tiou  of  light  would  continue  without  iutermiOBca 
for  more  than  a  fortnight,  but  with  a  conlinnaflj 
diminishing  inteusity,  so  that  to  aee  tha  powder  ts 
the  dark  at  the  eud  of  the  (actnight,  ana  wooU 
liave  lo  rest  tbe  eyes  by  remaiuing  low  some  tint 
in  a  dark  place.  Supposiuii;  tbai  the  botUl 
were  kept  in  the  dark  for  a  couaiderabb 
pariod,  say  six  mouths,  tha  stoced-Dp_  U^ 
would  not  be  quite  exhausted,  oi,  on  waimmy  lbs 
'■-•"-  ••"  *~""trsion  iu  hot  water,  a  eoH«diP 
of    phosphoreecBot    light  voiU 
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heated  than  any  other  of  the  common 
BIOL  lu.  auu  uiia  oxidisation  occurs  almost  iustantly 
wheuevtr  a  aurface  of  melted  lead  is  exposed  to  tlie 
air.  When  the  lead  ia  poured  into  tbe  mould  il 
coni-^.'  in  contact  with  tha  air  coutained  in  tilt 
mould,  aud  a  fllm  or  ekiu  of  oxide  is  formed  upon 
it,  and  Ibis  either  remains  upon  the  surface  Of  the 
edi;n  of  the  lead  and  prevents  the  edges  from 
joiuiug.  even  when  tbe  lead  has  not  cooled  enough 
t<>  itirm  a  real  '■  celd  shot,"  or  it  is  brohan  up  aud 
diviucJ  inlo  the  mass  of  the  melted  lead  and 
lenders  it  brittle,  just  as  autiniony  and  mauy  oihei 
inipuritiES  frequently  render  it  brittle. 

Furthermora,  this  Qlm  or  skin  ol  oiide  may  itself 
jometimea  remain  intact,  aiid  atay  iu  the  lead  aa  n 
torei;:n  body,  and  ni;ike  a  hidden  impurity,  corre- 
spnuding,  as  we  might  say,  to  a  chip  embedded  ii; 
the  lead,  and  liable  at  any  moment  to  make  itaeL 
manilc-Jt  by  a  break  iu  thu  casting  under  preisure 
No  such  thing  i^fosbiUe  when  lead  is  wrought,  by 
being  loical  under  I'ompreBaiou  through  a  die  iu 


are  forced  under  preMure  through  the  die.  Tbe  ; 
result  i,f  eiUusr  of  tbe  j  utt  nuutioaail  methods  iB 
tha  soind— auiuely,  a  wroiiKbt  pnMluetinwhich  the 
trystalliun  und  jioroua  structnra  is  destroyed,  aud 
a  deuee  ^tirous  luctiil  of  totally  iliBereut  uharaetar 
in  many  ru'pectii  ia  produced. 

Tbe  Uitforunc^s  between  wrought  lead  and  cast 
lead  are  su  great  from  a  practit^aUtiud-poiut,  that 
I  bud  very  lew  cast  traps  .inw  iu  tha  murkat.  A 
lew  may  hf  sold  ui  New  Virk  city,  but  evon  as 
far  from  the  place  ot  Biannfoctute  as  the  Paolflo 
Coast,   tbe    csst    lead  tiapa  are   aaldoai    awa  ia 

Elumt^ing  eitablisbneut),  luad  they  ore  oonoeded  to 
a  viitually  aupeiwdod  by  the  wrought  lead  traps 
formed  by  forcing  tha  lead  through  a  die. 

Any  wtougbt  metal  can  be  welted  by  a  proper 
degree  of  huat,  and  when  melt^  aud  coottd  will 
assume  it  cryBtalliuB  iitata— iu  other  words,  will 
form  a  crystalline  catting.  This  ia  tho  case  with 
wrouifbt  iron  aa  well  as  with  wroui;ht  copper, 
wrought    zinc,  wrought  lead  and   oilier  wrought 

f erred  by  braaa  toitodenlur  making  eaitingawheca 
purity  ot  metal  is  nquircd,  icasmu'^h  aa  the  com- 
pression aud  drawing  iu  ihe  production  of  the 
wrought  material  mechanically  eliminates  foreign 
mattora  from  the  invtal.  As  ojucuius  iron,  it  is  a 
common  priic!ino  lor  luannfactuTBi*  of  enah  weights 
to  mult  up  the  shvut  iron  ot  waste  tin  (which  is  the 
moat  thoroughly  wrougbt  variety  of  wrought  iron) 
and  other  wrought  iron  scrap  aud  caat  it  ititu 
weigbta.  irthumeltedwronghtirou  were  cast  with- 
out admistiire  of  pig-iron,  the  oastiugs  would  be 
too  highly  cryalallino  and  brittle ;  to  reduce  tbi< 
brtttleness  of  the  castings  thus  made  from  inelt^J 
ight  iron  some  common    pig-iron  is  usuallj 


u  which 


irthermore.  cost  lead  bas  more  or  loss  ot  blow- 
bolo!  in  it  which  may  vary,  from  those  almoat  im- 
perceptible to  the  eye  to  those  ao  large  aa  to  render 
the  castlnfi  nso^esa  at  the  firat  view  ;  but  oven  thi. 
moat  minute  of  these  btow-holrs  are  a  sourea  ol 
dau^r,  tor  they  are  hkely  to  enlarge  by  corrosion, 
and  a  molal  having-  even  thou  miuiite  blow-holee 
is  a.  vtry  dilferciit  motal  for  the  iiroclical  purposee 
ai  ti.;  [ilumber.  as  compared  with  a  metal  from 
wbii'l'  Buch  holes  uT  ait-!ipaccs  aro  effectually  ax- 

lL>:re  is  still  another  difference  between  cast 
lead  and  wrought  lead,  aa  these  aro  employed  in 
plumlmn' tztpi,  and  it  consists  u  thii:  that  the 


SOME  OF  THE  INSUSTBIAI  USES  Of 
THE  CALCIUM   COMPOUND 8. -IT.* 

By  TnOMlS  BOLAS,    F.C.S- 
((■,m,h,dt.ifr,i,np.V)l.) 

^^ZltY  many  of  tha  cakiuui  salts  posaasa  th» 
ptopcrty  of  pboaphonsceuca  in  u  notable- 
degree— Ihat  is  to  say,  they  absorb  ligbt  when  ez- 
poaed  to  its  action,  and  afterwards  slowly  evolve  it 
in  the  dark  ;  the  Becoudary  or  phosphon  scent  rayt 
being  geDcrally  of  a  lower  degree  of  refratigibility 
thou  tbe  abaorbed  rays.  Same  samples  of  fluorspar 
afford  a  good  example  of  tbia  phosphorescence, 
liore  ia  Boine  fluorspar  which  has  been  exposed  tb 
a  powerful  light,  and,  although  the  gas  is  turned 
down,  yon  cannot  see  the  light  which  is  evolved 
If  now  the  fluorspar  is  wanned  by  being  placed  os 
"'""'"        "" '  iron    tha  phoBphoresceuce  will 
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fwroish.  tbe  sulphide  loses  none  of  ita 
oeat  properties;  and  articles  which  u&v*  vm^ 
painted  with  thn  Bitlmaia  point  ramaiii  dittlnElIj 
ritiblo  during  tha  whole  of  the  night,  [wiviiliBf 
Lkat  they  have  received  tha  light  during  a  porti* 
il  the  day.  Thia  circumstanoe  reuden  Oie  puat 
ol  very  great  value  for  snoh  purpose*  aa  paintjng 
poataor  gates  iu  dnrk  Uues,  the  piert  of  bcidpl. 
Mats,  oorts,  hoaidiags,  01  Other  objects  which  maj 
ba  the  oauBi  cd  accidents  In  dark  places.  If  ore  tlui 
thia  :  a  lociaa  whioh  ia,  iu  graat  part,  ODatedwilk 
tha  laBkaoiu  paint  is  never  dork,  pTOTided  that  It 
(•aaiMB  tb* daylight  lorafaw  minutes  daring  eack 
twenty-lour  hours.  Id  auoh  a  loODi,  ona  may 
Uwajsread  letters  h^-au-iuch  high;  aud,  it  na 
miat  time  has  ela^aed  aiuce  daylight  waaadmitted. 
It  ia  eisy  to  read  type,  auoh  as  Pioa.  It  ia  alao 
likely  to  prove  ot  very  considerable  value  tot 
painting  the  iuteiiora  of  railway  carriages,  aatbi 
[ibosphirescent  light  renders  lamps  uimeouiSSir 
when  tbe  route  consists  of  alternate  daylight  ana 
tunnel.  In  the  laa*  of  the  paint  loMla  with  Oil- 
varuisb,  the  sulphide  is  thoriHigbir  protaotil 
against  donimpoiition :  but  when  the  piwdtt 
itself  is  exposed  to  damp  air,  it  ia  slowly  d» 
composed,  evolving  traces  of  aulphticatted  hydiA- 

Oaalight  aama  vsiy  w«U  to  ncite  ttaahne- 
l^onacant  sulphide,  aud,  to  iliuatwta  lhl%  Bt  mi 
toko  a  tablet  oue  foot  squora,  wUck  ha*  baea 
hanging  bebiud  an  ordiuary  gaa>Wtaer.  nn 
when  handed  round,  will  be  loii&d  to  giva  qmU 
enough  light  to  enable  sne  to  tsOl  tha  tloMhyi 
watch;  ondauchacord  kept  iu  readinMa  bshioda 
gas-jet,  to  which  it,  by  the  bye,  lorma  a  goal 
reflector,  might  be  kept  in  oonatont  rsaduuB 
as  a  aafe  light  for  fatchiug  gunpowder,  patroleaa. 
or  other  coinbuatible.  The  tail  end  of  a  trsh 
naintcd  with  Salmain  paint  has  proved  to  bi 
even  more  obvious  on  a  dark  night  than  the  usoil 

The  phosphoteieent  properties  of  the  Bul^ddl 
ara  coiiBiderabiy  exalted  by  the  application  of  haat, 
it  becoming  more  highly  charged  while  waiB,  *■! 
"rapidly.    XotetheatMl' 

^ieco  of  painted  oanvaa,  aad 

anrioua    reault    obtained   wbv 


patch  of  iucreoa^  lumiuositT— iu  last,  a  boa  tut- 

Hcre  ia  another  curiaua  experiment.  Hr.Boikai 
is  pitting  in  yonder  chair  iu  front  ol  aBOaaaoi 
background  painted  with  the  aulphide,  and  00 
bnrumg  a  tew  iucbes  of  magnesiuiD  wiraaUtlt 
diatauce  iu  front.  Ur.  Ilatker'a  kbadow  ia  coatca 
the  screen;  Uie  shaded  portions  remaiuins  uasi- 
cited.  while  the  general  aurface  baooma  lu 


misao'a  well-known  story. 

Another  calcium  product,  whioh  now  ponaM>  a 
considerable  commercial  importaaoe,  asil  ia  Ekalf 
to  increase  in  value,  is  the  blast  lornaoe-aUf.  at 
ite  and  troublesome  by-product.    It  aW 
' -■--' —■ 'lintlM 


e  regarded  as  a 
'  y,  only  it  requir*s  a  somawl 
0  for  insioii  than  ia  tha  oaae  With 
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but  hj  f Dung  a  TUfiag  'proportion  of  auid  and 
soda  with  the  sltg,  a,  mnis  UMtal  jirodnct  may  be 
obtained.  The  iilig,  irh«n  broken  up.  makei  a 
Tftther  poor  subitituie  for  eranile  as  a  rDod-makiDK 
mftteiiu,  and  blodci  or  ather  articles  ciat  of  it  le- 
qnire  a  prolonged  ftQTicaliug  ia  order  to  be  of  anj 
pnotical  uio.  A  sLig  prodiicl  of  Tarr  oonsidBrabiB 
intaiest  ajid  imparUaaa  is  th»  so-ciillad  alag-wuol, 
'wliich  it  obtained  by  Lloiviiig  a  jet  of  Bldam 
atrov  the  liciuid  slag  aa  it  Howb  fruu  the  foniace^ 
tb.li  rsault  bving  a  caufuBcd  mau  ot  flue  thTeads 
like   wool ;    but    theee    ate    iotetraixed 


objentffil'ta  a  lyitem  which  would  keep  their  hoota 
in  a  chioDie  atate  of  dimpaeu.  Cblorida  of  calcium 
crrgtalliaei  with  lix  molecules  of  water,  forming 


£«t. 


I  libs  Baiall 


By  oooltng  the  la^lCen  slag  in  water  it  becomea 
diiintegTated,  and  a  kind  ot  land  or  ahingle  ii  ob- 
talnad,  both  thus  forming  an  admirable  baBii  f  Jr 
coactetn  and  cements,  thipse  uaei  being  illastrated 
by  (pecimm*  on  the  table.  When  finsly  grsond, 
the  alaa  land  pOBisuoB  properties  analogous  to 
thoM  id  the  puzEolaoa  found  in  Italy,  or  the 
tnM,  whieh  couea  from  the  nhioa  diatriota ;  and 
when  miied  with  a,  pure  Ume,  it  ia  nuider«d  by- 
-draulic. 

Thecaloinm  phoaphide  iaarainarkabliicomponnil. 
anditmHI  be  readily  obtained  >'y  iiuaaiog  Ihu  Tapiiur 
heated  to  briRht  redoiss. 


ropplni^a 

hide  of  a 


fho  phoB- 


■ones  deoompo' 
■poatanBUB.''ij  muamuiable  variety  of  pbosphurelt.'o 
Lydrogen  is  evolTed ;  Ihia  gas  tukiui;  lire  on  the 
•urface  ot  the  water.  This  eTolntiun  ot  phos- 
phniettad  hydrogen  it  madn  avulahle  saan  indi- 
cator, to  ehow  the  nrherealHiutB  ot  a  lifa-buoy,  a 
•loaU  cylindn-  containing  pbo'phiJe  being  attanhed, 
and  this  i)  perforotad  nr  prickeil  jnst  before  the 
hnoy  it  threwTi  into  the  Wntiir.  In  the  caao  of  the 
WMnepBitment  and  Ail mimlly  buoys,  thsoylinder 
containing  the  caliinm  pfaoipbide  is  torn  open  in 
the  act  of  liiklDg  ths  buoy  from  (ta  peg.  The 
Botud  at  Trails  rei^nirea  erery  ship  to  take  one  of 
tbuo  bnoya  beanng  a  cylinder  of  phosphide  of 
caloiatn ;  but  here  we  And  one  of  thota  strange 
auconulancwa  which  can  only  b^  explained  by  the 
nnatal  tact  of  the  ways  i>t  boards  and  ccmmitteea 
balng  myatcriona  and  post  Boding  out.  They  do 
not  order  these  bnoya  tu  he  painted  with  ths  phos- 
pboreBcent  paint,  although  tuch  a  buoy  would 
ilways  bu  riaible  to  [h.iao  on  ship-bnard,  and  each 
flaih  of  the  bnming  pho^phuretted  hydrogen 
-mmid  eult  its  lumiuoaity,  and  render  it  in- 
CManngW  easy  tor  the  drowning  penon  to  lay  hold 
of  it  'Vba  oil  or  vamiih  form  of  the  Inminoua 
ptdnt  withstands  the  prolonged  action  ot  treih  or 
salt  water  peiteotly.  The  rough  model  on  llie 
teUe,  consiiliug  of  a  frame  of  painted  cord  with  a 
piece  ot  phosphide  of  calcinm  tied  iu  a  rajC  at  one 
oonier,  illustratn  tbia  kind  ot  twofold  luminous 
buoy.  It  is  nauu,!  to  attnch  ft  cylinder  containing 
the  phoiphiile  of  ratcium  to  the  nose  of  a  fiiih- 
torpedo,  BO  lh:it  if  the  mark  is  minped  there  may  be 
a,  chsncc  ot  reci^Tcriiig  the  tnrrcdo.  Uere,  again, 
the  pboaphorescent  p^mt  might  be  btoaght  into 
play^  papacJally  ns  the  means  nt  lighting  it  n^  is 
pro«ide.1.  It  H  curioufl  lo  note  bow  the  phosphide 
of  caldiim,  and  tlio  nulphida  of  calcium,  can  thus 
be  used  >-ida  by  fide  tor  a  Kimilar  purpi»e. 

The  phofphates  of  ciloium  nave  L'onsidorable 
indnilnal  iuiportance,  one  ot  these  forming  the 
oarthy  baaiit  of  liono>.  Here  is  a  bone  which  haa 
been  thotoughly  buniod   in  yonder  pns  mntfle,  and 


ryatda.  which  iiroducoacouBidembte  degree  of  cold 
rfaen  diBSolTSd  in  wiiter,  and  a  atill  greater  cold 
when  mixed  with  snow  or  powdered  ice. 

ed   chloridi)  of    lime,    or    bleaching 

powder,  ia  largely  manufactured  by  pasaiag  damp 

'■-'otiue  over  powdered  limo.     You  may  conaider 

t  it  coutoiua  a  large  amount  ct  chlorine  locked 

ready  for  action,   the    n'Ipase    lining    readily 

tcted  by  aoy  free  acid.     Tbia  is  well  illuslnited 

by  the  proeosa  of  diacharge  printing.     H*re  ia  a 

piece  of  madder-dyed  DoCti>ii  cloth,  nndUr.  Barker 

will  BtuTup  on  it  some  devicea  with  a.  mixture  of 

gum  and  tartaric  acid.     It  is  next  immersed  in  this 

contains  chloride  ot  lime  and  water, 

minutes  you  will  tind  tbit  a  thorough 

„  __  the  red  oolour  baa  beeneSeetod  where 

the  miiod  aoid  and  gum  were  printed  on.  the 
[eneral  groundwaik  of  colour  being  uucbnngod. 
Either  chlorino.  or  the  atill  more  energetic  hypo- 
^hloMua  acid,  has  been  libcrilul  ou  those  parla  ot 
the  fabrio  which  were  impregnated  with  the  tartaric 

The  hardness  ot  water  depends  no  the  preaonoo 
ot  lime  salta,  the  sd.cUod  temporary  hirdnesa 
rising  from  the  presence  ot  carbonate  of  lime  dia- 
Dliel  in  carbonic  acid:  while  the  ao-cnlled  ^er- 
lanent  hardneas  ia  duu  to  o'.hrr  salts  oi  lime, 
'empornry  honlneu  may  be  readily  romovod  by 
iiB  addition  of  auflit:ieut  time  to  unite  with  tlie 
icessofcarbcuicncld,  or  by  boiling;  white  more 
implex   meosureB  are  nrquiru.l  Co  remove  soluble 
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Sultifaate  of  Iron  Battery. —^-  Wilbrant  hai 

■matruoted   a   battery,  the  dpnoUriiing  lliiuid  of 

which  eonnsti  of  a  concentrated  i^olulionof  aulphate 

ron.  the  exciting   liquid  h'.-iiig  a  oonceulnitcd 

■■-     -•--' 'I'lien  egaliVB  electrode 


amalgamab 


bone.    This  mineral  matter  of 

trlbaaic    phoaphate    of    oilciui 
being— 


the  so-called 

isinly  ot  the 

couipoailion 


ot  the  iniiKirtjint 
kinds  ef  porci^le 


Ca,  rpo, 
1I7  is  this  bond-catth  tLe  ordinary  aoorce 


tifci 


pravlice,  ho  shell  U 


end,  Ur.  Emery,  ot 
B  out  a  patent  for 


it. 


lo<'cued    reli 

i(  phosphate  of  lime,  into  th 

ilaiu   Tase,  instead  of  kvepiiii 

ai  a  l<i:iBo  powder.    Sol.ible  aupcr-phosphate 

■r>i  otiiHini  d  by  treating  ^ound  bonea  with  o: 
Iriol,  and  they  may  be  regarded  as  the  tribaii 
phate  in  which  more  or  leas  of  the  cildum  has 
replaced  by  hydrogen,  aa  in  the  following 
iplee:— 

(1.)  CaH,(PO,).. 

(2.)  Ca.U.a'O.... 

The  chloride  of  cilcium  ia  a  waste  prodnet  in 

imeioHB  manntactitTing  opcratiOBS,  and  notwith- 

...     ..  ..  . 'sTe  been  found  toi 

e  demand. 


lenden 


, _,  ...„  .,    .!ed  in  tbe  laborator,^ 

for  drying  air  and  other  gosea ;  and  it  wai  proposed 
at  one  time  to  water  the  streets  with  a  solution  ot 
fhh  salt,  as,  under  tlmie  circnmatancee  the  roadi 
would  remnin  constantly  damp;  but  this  briUianl 
idea  came  to  nothin£,  aa  toot  paaeengers  natnnilly 


1  the   po, 


I   of 


lie  liquids  are  separated  by 
...  _.  ._  .  ordiuiuy  llunaen  cell.  Th 
of  proto  sulphate  is  ki-pt  up  by  mrana  ot 
:ra  cryatala  ot  salptiate.  These  cells  will 
ilarly  aftor  som-  dsya"  work.  At  first  a 
reaction  takva  place,  which  agitates  the  oxciting 
liquid  and  occasion!  the  precipitation  of  oiidi      ' 


Polarieatioi 


[uid  ia  left  perfectly  clenr.  It  ii<  nocereary  to 
iply  paraMn  to  tbo  tops  ot  the  carbon  pUI«a,  and 
greaie  tlio  sides  ot  the  pnrou.i  jjr*.  Aceordiog 
to  M.  Wilbrant,  ths  actir.n  in  this  battery  is  as 
tollowBi^The  amminiacal  solution  ia  deoonipoaed, 
and  gives  ofl  ammonia  ;  the  chlorine  and  zinc  com- 
bine and  form  rbloride  otiinc:  hydrogen  reduces 

n    and    forms    oxide  ot  iron. 

les  place  in  Ihia  battery  after 
closed  for  six  honra,  ond  dc- 
polarisiti.™  at  the  end  ot  half  an  hour.  Tbe 
elect romntiTS  force  is  a  little  Mglier  than  that  of  a 
LfclsDchi!  Dell.— /,n  l.imii-rt  Jl/ietri^iii. 

Colour- hearlnK.— Id    1<'^71    Nusahiiumer   de- 
scribed the  p^^enorovnon  t\t  he  and  his  brctbrr  had 
■    ■-  Bleuler  and  Lirhiniun,  in  Zurich, 

»de  a  morusyatomatic  study  ot  the 
subject.  The  colour*  a^auoiatel  with  i.'urtieular 
tiM  1iilT.1T  in  diffennt  iii'liridoali.  \>  a  rule, 
.-J  big'iernoteaareaecompiniedby  lighter  colours, 
ths  l>.wcr  by  darker.  Chords  eithtr  cauas  the 
colours  which  correspond  to  tlieir  nolos  to  appear 
aide  by  tidri  or  give  a  miiturd  of  those  coUmrs.  A 
thorough  loniician  wbu  woa  examined  prroeiTed  a 
ith  eaohkcy— c'/.,  C  msjor,  grey  ; 
U  llat  niiijor,  reddiih  brown  :  A  major,  blue;  A 
colour:  P  sharp  mnjor,  yellow;  and  so 
ima  uDie  iu  dillereut  keys  change*  iu 
ding  to  the  colour  of  tbo  key  iu  which 
To  muny  persons,  to>i,  tlis  same  piece 
played  by  HitTL-rent.  instruments  appearsin  diffi 


aaed  ii 


of  sonnd  aiteeta 
eB  ;  in  (he  latt-r 


the  colour  perceived,  and 

It  effect  obeervcu  giTes  wny  m  miiue 
M  opscity.  Thoauthura  pursue  their 
to  the  colours  some  minds  peteuive  on 
:nnaonantB,  vowel*,  clipbthongs,  words, 
of  which  casca  aeoiii  to  bo  eiplicsblo  by 
iBOciatioii."     By  font  poraona  sound  wa! 

^ as  a  result  of  Bensilions  ot  light  and 

colour— '..7.,  a  broad,  qnietly-buming  gas  lliiae 
led  to  perception  ot  a  sound  cimatructod  oC  ir  and  a 
light  vowel  like  <■-  Whan  the  fl[iine  lliokered  the 
siiund  grew  similar  to  /.  In  colour-hearing  no 
esacntial  diffdrenoe  between  the  two  sexes  haa  beeti 
demonstrated.  01  TG  "  colour -hearers,"  50  per 
cent,  were  males  and  41  per  cent,  femalea.  The 
percentage  of  "  colour-bearcn  *  in  .i96  indivldnaU 
examined  was  only  12-S.  The  ph< 
great  degree  hereditary. 


traoaparei 


SCIENTIFIC  NEWS. 


THE  death  of  Sir  Robert  Chriatiean,  Bart., 
F.R.S.,  which  took  pl;ii;e  last  week,  in  his 
85th  yoar,  removes  from  us  one  ot  our  most 
dietingnisbod  t'.ixicolagists.  So  long  ago  ae 
1811  young  Chtistiaoa  matiiculated  at  Edin- 
bnrirh  University,  and  nilh  the  eicepticn  of  a 
few  years  passed  in  London  nnd  st  Paris,  whire 
he  studied  niidcr  M.  Orfila.  ho  liBs  n-sidcd  in 
the  capital  of  Mootland.  In  ISii  he  wdh  ap- 
pointed Professor  ot  Medinal  Jurisprndenoe, 
and  ten  years  Inter  of  Materia  Medica  In  Edin- 
horph  tTnivoriiity,  a  position  he  resijTied  in. 
1377.  Sir  Robtrt  was  rematknhle  for  what  msy 
bo  termed  hid  youthful  di<irlt,  for  m  reoeLtly  as 
September  labt  be  asoendedBeu  Xevis,  and  con- 
tributed a  paper  on  the  neology  of  thaluiuuntain 
to  the  Iloyal  Society  (Edin.)  ia  I>eoemb«r.  It 
will  be  remembered  that  when  a  few  je»Tt  ago 
ooca  was  introduL'cd  to  ihia  country  al  a  mjir- 
vellous  stimulant.  Sir  Robert  Chriatinon  rc.ide 
snmo  experiment!*  on  himHcIf  and  repoittd  ;he 
resultH,  an  uc:»mnt  uf  whi^.'h  ws  j^avL  in  the 
Xq.  for  lliiy  .),  lS7e.    The  Jeceawd  phy.-ici*: 


"Trcfl 


a  P.A-oii 


.  .  (tundurd  bouka,  be^iiJes  rontributln^  a 
nonibor  of  valuable  paperi  to  tLo  intdirtl 
joamalH. 

Tho  ubatrvatory  erected  on  !lIount  Etna  hiiii 
now  been  compliitod.  It  is  Htunted  homo'J,!  00ft. 
above  thu  ena,  and  from  tbo  cleonu^B  oi  the 
atmoBphoro  iit  that  heit'lit  we  may  txpirt  to 
bear  of  importiuc  obseivationti.  The  Licic 
Observatory,  on  one  uf  the  peaks  ot  Mcunt 
Hamilton,  near  Sun  Jose,  Californiii,  is  at  (to 
altitude  of  4,22()ft.  Thp  Litter  obKrvatcrT- 
will,  hawover,  if  UciHr^.  Alvan  Clark  Hu«;tM.'d  is 
their  attempt,  have  tlie  lorgvrt  refractor  ::i  tha 
world,  the  object-glass  being  3Gio.  in  diimeier. 

The  view*  of  Dr.  lUhn,  a*  to  the  procnca  of 
organic  structures  in  m^tooritcs,  have  b?m 
ttjfuted  by  Pmf.  Carl  Vo.at,  who,  in  ii  memoir 
presented  to  tho  French  Academy  ot  Soicnros, 
nfBrraa  that  Dr.  Ilahn  bus  no  foundaiioii  for 
bin  oonnlnaious,  and  that  in  no  ?ing-lo  ciao  do  the 
pretended  organic  atruotiiren  present  thp  micro- 
ssopio  appearanca  of  tho  organiams  fur  which 
they  have  bci:u  mistaken. 

Captain  Abney,  F,R,9.,  piameneed  hi^  'crles 
of  Cantor  Lec'.ures  nt  the  ao'.iety  of  Arts  this 
week,  and  .it  the  ume  time  the  Exhibit!  m  ot 
Photographic  Appliantts  w.ii  oicued.  Tho 
exhibits  can  bo  inspi-i  tedfrt'iii  10  a,m,  to  1  p.m. 
every  day,  and  on  iVeliitrjlay  evenings  Iroio 
Ii  tfl  8  p.m.  in  uddit.iun.  Tiuktti  can  be  ub:aiiied 
iin  application  to  the  secretary. 

At  a  special  in'otlng  of  tho  Civil  and  Me- 
chanLcal  En^'ineers'  Society  held  last  week, 
Mr.  Lloyd  "Wise  rnti  a  paper  on  Ctrtaiu  Pro- 
po*iala  tor  I'utont  L.w  Uiiform,  iu  ■Jchiuh  he 
criticiitd  the  Society  of  Artn  Bill,  and  put  the 
question  on  Buoh  ii  footing  that  the  Council 
Hgrced  to  memorialise  the  President  of  the 
B'ard  of  Trade.  One  of  tht  pcints  of  the 
memoiial  is  that  tho  fcaa  rtould  be  as  ]tw  aJi 
possible  consistent  with  tbe  proper  rappciit  o£ 
the  Patont  Offico  imd  Museum. 

Mr.  Otto  llehnor,  experimenting-  uj  Ihe 
atmosphere  of  Billiter-atreet  dnriog  the  fcg  last 
week,  found  in  10,000  volumta  ot  air  .tt  many 
as  10  34,  3-33,  9-63,  893,  <)-4\  0-56,  4  77,  and 
T-78  volumes  of  carboniD  a(id.  Tho  u>:Tmal 
quantity  of  oArbonlo  aoid  )n  pure  air  is  not 
quite  (our  parts  per  1(1,000.  The  I'TT  ijiven 
above  was  obtiined  from  a  fipfcimen  of  air 
taken  after  the  lifting  of  tho  fog  early  in.  this 
afternoon. 

M.  J.  B,  Dumas,  one  oi  tlip  porpetml  ro^re- 
tarie*  of  tbo  Frenoh  -Icaderay  of  Scirnt  J",  han 
received  iuetmotion.'i  from  tbi'  Miiiit'tcr  i.i  tha 
Interior  to  Bupply  him  with  a  list  of  -'.ieiitifio 
men  who  have  died  or  been  wounded  in  cirryinfT 
out  reaoarubes.  It  is  taid  that  soma  priviiiou 
is  to  be  mado  for  their  wijjivi  nnd  okildcio. 

An  interesting  case  in  agricaltnral  eliemiBtry 
has  been  lately  desoribed  by  M.  Lidnroau. 
In  tbo  North  of  France  there  are  a  n'lmher  of 
farmers  who  are    alfo  distilleif   of  bet,   kc  , 

id    the    liquid   residue    of    the     diMiK.itic 

"-ey  distdbut-   •'■ 

It  the  ni'ro^.   . 

ihiit«a,   which   the    beet  ha« 

of  it  a  good 

Dn^  of  beet  c 


;   their 


potash,   and  phoepbiitea,   i 
removed,  and  by  largo  appliix 
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gp. «,  im. 


yetTB.  But  for  the  cropa  grown  botweeo, 
there  ii  no  apBoiftl  proriBion  of  manure  ;  thej* 
hare  to  anbaiac  on  the  fertilisuig  nutters  left  in 
the  STOund.  One  of  these  farmers  oame  to  M. 
Xulnroau  and  stated  that  be  had  thus  grown 
lieet  and  wheat  altematsly  on  the  same  groond 
ior  twentf  years,  and  while  the  beet  crop  was 
alwa7l  aatUfaotory,  the  wheat  had  gradaally 
deteriorated.  On  analyeijiff  the  soil,  M.  La- 
doToau  found  thatitcontaioBrf  all  the  eiementeof 
fsrtilitf  eioept  phaspboiia  aoid  ;  this  had  com' 
pletely  disappeared  ia  an  upper  lajer  aboat  a 
ioit  in  depth.  He  adrised  the  farmer  to  im~ 
iDfdiatel;  apply  lar^rc  quantities  o(  solable  and 
insoluble  phosphates  of  Jime,  and,  on  this  being 
done,  the  wheat  rapidly  improTed . 

The  penohftBt  (or  ballooning  is  known  to  ba 
strong  in  France.  The  following  statidtioa  have 
been  lately  published  by  U.  Bonland.  Ia  1HT\, 
there  were  79  asoentu,  81  in  ISTT,  82  in  18TB, 
06  in  187!),  117  in  1B80,  and  125  in  ISSl.  Thie 
is  about  one  every  three  days.  One  day  near 
the  end  of  last  year,  MM.  Laohambre  andFavce 
executed  an  intoreeting  voyage  nt  Soulerrajne 
(Creuso),  on  oooasion  of  tho  opening  of  new  gas- 
works. The  wtnrl  was  prutty  high  at  the  lime 
of  starting,  2,25p,m.,  and  the  voyagers  reached 
earth  at  Oajonbart,  62  kilomelies  front  tho 
place  of  departnre,  at  3.10;  Uie  balloon  haWsg 
thus  travelled  S2  kilometres  (lay  37  miles) 
in  46  minutes. 

It  would  appaac  from  a  latterb?  M,  Chavfe- 
Leroy  to  a  French  journal,  that  the  field-monse 
has  of  lalo  years  beoome  a  serious  plague  in 
various  parts  of  France.  Lait  year,  at  Clermont 
in  Akae  (a  department  north-eaet  of  Paris),  the 
evil  became  so  great  that  the  fiirmerf 
resolved  on  measures  of  poifoning,  s 
expense,  throughout  the  reginu.  The  demand 
for  a  brochure  M.  Iieroy  pnbtiahed,  onfield-mioc 
and  how  to  destroy  Uiem,  proved  how  wide- 
spread were  the  ravages  of  this  little  quadni' 
pod  (which  ie  remarkably  prolific).  Jn  tb* 
southern  deputmente  where  the  vino  has  dis- 
appeared, the  field-mice  have  multiplied  enor 
moiuly.  The  Delaplace  ttifumoir  is  a  siropli 
InstrniDent  for  asphyxiating  lield-mice  with 
sulphurous  fumes,  and  has  found  cooaiderBble 
aooeptauce.  It  conitistH  of  two  tubef,  one  sliiling 
,  into  the  other,  and  the  inner  one  having  at  ite 
posteiior  end  a  small  fan -bio  war  driven  by  band 
by  means  of  a  oord  and  pulley  ;  this  forces  air 
through  the  tube.  The  outer  tube  has  a  nozile 
attached  and  a  compartment  oontaining  snlphi 
ised  rugs,  whioh  are  ignited.  The  nozzle  is 
thrust  Into  the  holes  made  by  ihe  fiBU-mloc,  and 
the  fumes  rapidly  kill  them  in  the  gallerln'.  ' 
order  to  emihe  only  bole!i  that  are  inhabit)  . 
all  holes  are  cln.xed  wil.h  tullow  or  the  like  Ihe 
diy  before  operating';  and  the  holes  newly- 
formed  next  minilnj;  indicate  the  places 
occnpicd. 

Reoent  observations  by  U.  UetchnikoS,  in 
Japan,  prove  that  {contrary  to  the  gentral 
opinion}  tho  high  mountains  of  that  oouniry  are 
not  entirely  volcanic,  but  from  their  base  to  a 
considerable  traction  of  3,000  metres  or  mort, 
they  are  formed  of  granite  and  auFJenlmetamor- 
phicrooka.  The  volcauio  portions  surmount  these 
portions.  Schists preponderateinthe  threogroit 
islands  of  the  archipelago  ;  their  age  is  not  yet 
procieely  determined.  Jurassic  and  carboniferous 


and  of   injured   one 


.make  marg^inal  corrections  and  not^s  with  tl 
pen  on  mathematical  works,  as  now  published] 
Trance;  the  paper  drank  up  the  ink  "  pitilessly," 
making  great  blot^  1      It  was    otherwiiio  with 
older  wons ;  the  editions  of  Leibnitz,  the  Bcr- 
nonilUs,  &.B.,   allowed    readily  of    annotations. 
This  praotioe  of  making  notes  on  one's  books  he 
ngarded  as  very  important.      "  Haltrailez  lee 
pageade  vol  livrcs,  criblez-les  de  notes!" 
the  advioe  whioh  one  of  his  best  friends  ga' 
yoong  Beekers  after  truth. 

On  Austrian  railways  there  were  131  por.iuns 
killed  and  326  iajured  by  aooidents  in  WiO. 
■gainst  128  kUled  and  248  injured  the  previi 
Tear  [but  the  numbers  are  lens  than  iu  ISi    , 
The    nnmber  of  passengers  had  increased  fay 
927,125,   making   a   total   of  nearly  32  million 

Ersons  conveyed  on  the  lines.  The  number  of 
lomOtros  traversed  during  the  year  exceeded 
that  of  the  previous  year  by  167  millions  fot 
pasBsngers  and  ID  millions  for  goods.  The  prO' 
/mrileiB cJjiisseDgezi ^WeA  ipaa  1  in  lS,833,2a2j 


217,yi2,  It  is  noted 
p  persons  who  were  victims  of 
.ooidents  iu  Win,  ViQ  were  not  pasaengers,  but 
run  killed  when  on  the  line.  Of  the  accidents 
a  IHSO,  IG2  were  derailments,  69  collislon^  2!H 
losses  of  material,  106  aociilente  to  persona,  67 
animals  and  vehicles  injured  on  the  line,  and 
'  1 1  unimportant  accudenlK. 

In  an  interesting  lecture  on  the  sinitary  re- 
lations   of   the    soil,  delivered  Isst  year  by  Dr. 
Von  Petteokofer  in  Salzburg  {and  which  ap- 
pears in  the  Fop  a  lar  Sci<  -iici-  Mirn  (A /y],  the  Important 
lunnce  of  gronnd-air  ia  remaikod  npon;  that 
'  being  often  sacked  up  into  our  heated  houses 
into  cupping-glasses,  aod  bringing  dust  and 
often  gernu  of  disease  with  it.      In  respeot  of 
leaving  houses  without  protection  from  a  cHaease- 
bearingsoil,  of  puttiogthum on the^groond bare- 
footed (as  Dr.  Port  has  said),  we  have  fallen 
'lehtnd  the  most  primidro  constructious  of  the 
.'hildhaodof  the  building  art.   And  we  need  not 
look  down  disparagingly  on  the  pile-dwellings 
reigo  races,  and  the  raud-hnti  of  our 
peasants,  tor  both  classes  of  builders  have  re- 
spected, though  in  dijierent  ways,  an  important 
hygienic  principle  whioh  our  architects  overlook. 
In  one  oase,  the  dwelling  ia  made  independent 
of  the  ground  by  admitting  a  dreulatioo  of  air 
below,  in  the    other,    by    isolating  the  hut  by 
plaster   floor.      Some    ot    these 
mud-huts  have  been  known  to  enjoy  a  remark- 
able immunity  in  cases  of  outbreak  of  cholera. 
In  this  connection.    Dr.    Agnew   writes  from 
Florida  to  tho  ScimOfc  Amirican  that  cellar 
mosphere  in  that  State  ia  (in  his  opinion)  a  taatX 
proMo  ciuae  of  disease   and  death,  increasing 
~'  per  cent,  the  risk  from  malarial  disease  all 
)r  the  country.    The  native  population,  as  by 
instinct,  raise  their  simple  cabins  three  "~ 
four  fset  above  the  ground,  and  allow  air  ai 
light  to  perrede  the  space  so  made  beneath  the 
ground-floor.     Dr.  Agnew  advises  all  travellers 
avoid  thoae  hotels  and  other  domioilea  in  the 
South  that  are  not  so  constructed. 

In  lelation  to  the  subject  of  inertia.  La  -VaWi 
oalli  attention  ti  a  teat  performed  by  Japanese 
acrobats  in  the  oiroufl  of  the  Champs  Elyi^es. 
A  fire-frane  piece  is  kept  rotating  on  edge  o<?ar 
the  outT  bonier  of  a  Japanese  p*P«r  parasol 
by  rapid  whirling  of  tbe  latter. 
quires  considerable  address. 

The  substance  named  vasculose  is  distributed 
[aooording  to  recent  researches  by  UM.  Fremy 
and  Urbain]  throughout  the  vegetable  kingdom; 
in  general  it  is  abundant  in  those  parts  of  platiti 
which  presont  reaistuice  or  hardnesi.  While 
poplar  wood  has  only  tS  per  cent,  ot  it,  ebony 
tas  36.  guaiacum  has  36,  and  in  nuts  there  is 
lometiiues  as  much  as  60  per  cent.  It  may  be 
got  bee'  in  a  pure  state  Irum  eld'=r-pith,  boi'ed 
with  dilute  bydroohoilic  acid,  and  then  treated 
with  on  ammoniacal-eopper  compound,  he,  Th« 
oxygen  of  the  air  transformn  vasculoae  inoonrse 
nf  limo  into  resinous  acids,  soluble  in  alkalies. 
Jethylio  aloohol  is  peculiarly  produocd  by 
'asoiuose  ;  and  in  the  dibtillat^o  ot  wood  it  is 
-aeculoso  that  prada(>es  mo^t  ot  the  aoetio  acid. 
The  composition  is  C«H„Oi,.  The  proportion 
of.  the  substance  in  plant-fibres  (homp,  &c.) 
has  considerable  inlluenc'?  on  the  phenomena  of 
rottliig,  dyeing,  &o.  (Fnither  details  regarding 
this  important  Bubstanoe  will  ba  found  in  Complei 
Saidut.lan.  16th.) 

The  following  formula  of  a  eoal  varnish  for 
writing  on  gtaaa  is  given  by  M.  Onna  Iu  tbe 
Journal  it  rii}/nq«e:  Ether  600gr. ;  sandaraeh 
30gT. :  mastic  30gr.  Dissolve,  thenaddbeniine 
in  small  quantites,  till  the  TBiuish,  spread  on  a 
piece  ot  jglass,  gives  it  the  aspect  of  roughed 
glass.  The  varnish  is  used  cold.  To  have  a 
homogeneous  layer,  pnur  over  that  already 
formed  some  oil  of  petroleum,  let  it  evaporate 
little,  then  rub  in  all  directions  with  cambri 
cloth  till  all  ia  quite  dry.  With  ink  or  lead 
pencil,  lioes  can  be  produced  on  this  eurfn< 
fine  as  may  be  desired.  Thus  a  drawing 
be  prepared  iu  a  few  minutes  and  immediately 
projected. 
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ooly,  bat  tn  aU  6™  j , --, 

pmrttMlai  taii^fl«ag«  and  sif  «!■■■  ^  W 
■tdi  ■  pxaoa  oi  siuli  a  f  oanMtPa  Ikat  ss  ■ 

„i,  kaowa  no  men  tijM  whAt  mn^oOjtm 

■odvet-tokcepaiilnlterwlUi  thia  UtUe  ntttamotUk 

irUI  nndstake  to  write  (be  vKoIe  bodr  of  phT«i<*it_aag 

e  rre«t  in«oDVflDi«ao«  d«iv«  thvr  vdftaii,' 


N  THE  OLIUATE  OF  NORTHTT»MB- 
LAKS  AS  SBQABDB  ITB  FITVatf 
FOB  ASTBONOVIOAl,  OBBSBTA- 
TI0N9. 


of  the    ' 


kit  b 


Key,  H.A.,  F.B.&!s,,  and  I  erected  tbe  U 

and  obeervalory    at  my  vicarage     "'     * 

North umberland.    Tbe  instrumenl 

the     very      finest    lilvai -on -glass 

exittance,  the  speculum  being   by  the ._«- — ~ 

Mr.  Caliot,  ot  Chelmsford,  of  ISJiu.  apertoi* ;  aai^ 

as  regards  perfeotion  of  figure,  I  believe  '• 

be    excelled.    Aa  a  speciui> 
capable  ot  performing  under  the  boa 

may  say    that    last   November    I . 

Andromedm,  the  componeuts  of  that  «»Oeedin|ft 
diflicnll  doQbie  star  beinR  now  sapar^ted  bj  a 
vacancy  ot  only  028'  aocurdmg  to  the  Wasbingt<B 

obiervora.     The  weather,  "- '—    -"■ '" 

tional  porpciea  during  the 

record  aa  f  ar  as  possible  of  every  night  in  the  yell 

isai  ..  .reguds  its  fitness  tor  astronomioal  work, 

record  I  now  lay  before  your  resdeo.   I 


months  ot  ISM 


,ay  pton 


e  that  n 


>r  streaa 
collieri 


idiritb  Q 
TriOti.  abon 

thereareM 

efficiently  near  toafloottli 

neighbourhood  ;  and,  if  tbe  drSnition  kl 
cause  can  be  assigned  for  it  bat  atwB- 
spheric  diiturbance.    The  following  is  tbe  nmaA 
'jreaoh  month  ;— 

JainiUT.— In  this  month  there  ««re  eleMi 
nights  completely  overcast,  four  partially  OTSfwsi^ 
and  liiteen  dear.  I  opened  the  observaloiy  « 
five  nights,  on  four  ot  which  the  difinitioo  n> 
very  bad,  and  on  one  bad.  On  fifteen  nights  thM 
— M  hard  frost,  accompaniod  by  deep  suow. 

FKBaumv.— The  nights  were — completely  m^ 
cast,  twenty-two;  partially  overeaat,  aix.  1^ 
'  '  Ition  was — on  tour  very  bad,  on  one  bad,  IH 


,  on  one  bad,  and  <m  three  fair. 
two  nig  btt  hard  frost  prevented  obseivationa. 

Albil. — Coiapletely  overcast,  twenty-five  ;  pat* 
tialty  overcaat,  three;  clear,  two.  The  defiflltiM 
waa  on  two  very  Ijad,  and  on  two  nights  wind,  aal 
on  ooe  BDcw,  prevented  observations. 

Mi.Y.— Couiplolely  overcast,  ten  ;  partially  0»^ 
cast,  nine;  clear,  twelve.  Definition  on  flfts« 
nights  was  very  had,  on  one  bad,  and  on  four  fa^ 

foi 


partiaUy  clouded  nights  was  too  olo»4r 

JoHB.— Completely  o' 


eiosst,  fourteen ;  paitiiltf 

□•enzsiiii.  [»<j  .  vicsr,  lourteen.  DeBoitioD  wa*  M 
five  very  bad.  I  waa  away  from  home  nisa,  Ml 
en;Eagcii  on  two  nights. 

July — Completely  overcaat,  twenty-six:  Haiti- 
ally  overcaat,  one:  c'—*  '^.m*      n^fl^.ti^. 
-^rybad,  0-"- 


from  hon 

AiToi-?!.  —  Completely  overasst,  tWBatr-ftA) 
partially  ovrcast,  three;  elear,  three.  Ddlrilta 
waa  oil'  one  very  bad ;  wind  Or  cloud  p 
observations  on  fonrnighta.aud  on  One  I '~ 


wantT'^*; 


A  rxLHrltO^E  line  between  Paris  and  Vorsaille! 
is  to  be  erected.  It  this  ia  aucceistol  another  will 
be  aet  up  between  Paris  and  Bonon,  and  towns  still 
further  diitant. 

The  Itoyal  Theatre  at  Turin  is  to  be  tit  by  the 
electric  light  in  place  of  gas.  Electric  lights  are 
also  to  be  used  aa  an  experiment  iu  tbe  town-council 


partially    ( 

clouded  nights  tLen 

OcTOiLEG.  —  Completely  overoaat,  iiiiistW? 
partially  overcaat,  six ;  clear,  six.  DeBnition  «■■ 
on  tour  very  bad  ;  on  one  very  fine,  wind  prevaaW 
obeorvations  on  four  nights,  and  On  three  I  AM 

-Completely     overoMt,     IlillIsM 


P»B.  s,  leaa. 
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partialhf  QVFTCut,  Stb;  ctcsr,  twelve.  DeSoitioa 
wan  on  lovan  Tery  bad ;  on  two,  bid  ;  oh  two,  f-iir . 
and  □□  one  very  fine.  Wind  praventad  obierva- 
tions  oa  Sve  sighti. 

Deokkbee,  —  Complatelj  ovcrcusl,  fif  Ibbd  , 
psrtUlly  avercut,  oDfi  i  clear,  fiftcou,  Defluitiai 
was  oo  eU  very  bad,  aud  ou  four,  foir.  W'iud  pre- 
Teated  obieivutiom  on  Uuai'  aieLli ,-  on  two  I  wai 
away  tiom  ho\a&,  and  on  one  eugBged- 

T£e  SDmniary  for  the  year  u  as  follairs:— 22S 
nigUi  were  eompletoly  overcast,  61  wore  partially 
BO  (but  o(  theio  four  ware  too  cloudy  tor  obserra. 
Hods)  and  8]  were  clear.  Thui  132  nigiita  ought 
to  have  been  avuUble  foe  obsorrationa.  Of  theso 
the  deSnitiori  on  lid^-feur  was  very  bad,  on  nine 
bad,  on  faotteeu  fair,  nod  on  two  very  fine.  Vi'iad 
praveuted  oburvKtiooa  on  slxteeu  uighb,  (roat 
uud  tuow  oombiDed  on  fiiieen  ;  on  two  Irost  aline, 
and  on  one  mow  alone.  On  afit«Q  1  wu  absent 
from  Unme,  ami  on  three  engaged.     Total,  1'<J. 

I  need  hardly  point  out  to  yoor  readera  that  the 
ulrave  record  in  a  somewhat  melaaoholy  one  [or  the 
aatrouomical  obierrer.  Gun  i»  a  cloud;  sky  ;  but. 
iu   addition   to  the   great  amount  of  cload,    the 


teleeeopio  work  can  very  rarely  indeed  he  at- 
tempted. Last  year  there  were  odIv  twooaoaiioDS 
on  which  I  found  the  defiaition  really  fiue,  and  on 
those  it  only  Contiunod  so  tor  a  short  whUe. 

When  the  stars  are  vialble  llipy  are,  as  a  role, 
when  looked  ut  through  the  telaaeopB,  seen  to  be 
flarinif,  flaphiiig,  fluttering,  jumpiua,  twirling,  or 
waving— anything,  ia  short,  rather  tian  remaining 


perturbation,  because,  on  si 
'■      ■  -e  still,  I     "    ■■ 


a  detinil 


I  not  been  in  the  habit  of  u 
t  length  of 

of  England  ;  but.  from  what  1  have  heard  and 
read,  as  well  ai  from  a  nine  yean'  resideuee  hero, 
I  am  afraid  it  was  not.  Perhagis  others  of  vour 
FadBTB  can  thriw  a  littlelight  ou  this  pr 


January  4th. 

PX.INIUS.    DAWSS,    AND    THE    SILLS 
rN  TBG  NBIQHSOUBHOOD. 

JI968I.]— Tfe  aonompanyini;  drawing  of  this 
eresting portion  of  the  Uoon'a  surface  waBmade 
on  Jan.  2Dth.  between  5h,  and  Gh.  30m.  with  a 
power  of  3,W  on  an  8)in.  Calror  reflector,  the  E. 
wall  of  Jalius  CipMr  being  on  the  terminator. 
"-"■  """ d  Nelson  apeak  of,  and  draw  ceu- 


Both  Mhdler 


ing  uigbt  its  truenaturB  vai  apparent.  Among 
thti  otbei  objects  in  the  intwior,  I  remarked  two 
large  monnbiine  (I  and  S),  a  bright  region  rBach- 
icg  trom  the  coatra  to  tho  N,  wall  (3),  too  crater- 
lots  on  the  N.W.  portion  of  tho  floor,  and  a  range 
of  low  hills  eitanding  from  ths  centra  to  tha  ,S, 
w>ll(4).  At  thB  foot  of  thB  glacis  on  theS.W. 
side  are  two  very  small  craterlola,  and  a  second 
pair  on  the  8.,  near  the  border  of  a  ridge  which 
runs  from  Plinius  townida  the  S.  The  imallei  and 
less  oonspicuous  riug-ploiu,  Sawea,  was  ■ 
halt  full  ol  shadow,  a  dark  line  like  a  rill,  .... 
aeen  reaching  from  near  the  centre  to  the  H.  wall, 
and  a  light  marking  from  the  centre  to  tho  E  wall. 
North  of  Dawes  the  short  rills,  b  and  G,  were  well 
seen,  both  terminating  on  tho  B.  at  a  ridge,  and  S 
{onwhicboccnrsaoraterlet),  abutting  on  the  W. 
ana  fine  cratar-row  (7). 

The  riila  I'l,  £.  and  i,  wera  rBmnrkahly  distinct. 
Tho  latter  runs  on  tha  N.  and  not  on  tha  9.  side  of 
the  Prom.  Acheru'ia,  as  shown  in  Nei»nu'«  map. 
It  outs  through  the  great  gerpeutine  ridge  of  the 
M.  Seronibitia  near  ita  S.  termination. 

Tho  man  Owyn  El^er. 

Bedford,  Jan,  -23. 

8BLB  HO  saAPHIOAL-FLINIUS. 
[IflCS2.]-WiLi.  yon  kindly  allow  mo  a  comflr 
th 

.r  of  Uare  Traoquillitatls.  I  cast 
my  eye  on  the  fluor  of  Plinius,  aud  saw  at  once, 
and  (o  my  surprise,  two  craters  lying  closf 
togelber  in  a  »  E,  and  N.W.  direction,  about  the 
-entre  of  the  floor.  They  were  very  easy  objects, 
ind  there  was  no  doubt  about  them  being  oraters. 
Ls  I  have  never  nnticed  them  in  any  previoai 
ibservations,  and  as  I  ilod  no  reoord  of  them  so 
far  aa  I  can  sBO.  perhaps  some  correspondent  will 
sav  if  tbey  have  been  obiorvcil  already, 
iTannary  2G.  B.  Otindtbert. 


qual  Bpred  ' 
'  7  and  .1  wil 


(see  diagram  In   Mr.  Sleel'a  letter) 


iciiuallyo 


Now  it  i>  evident  that  the  preasuras  of  the  pinion 

npon  the  whsala  j^  and  y  must  be  equal  under  all 
aislancea,  friction  being  ueglected.  But  as 
is  friction  of  the  pinion  upon  its  stud,  and  of 

the  pinion  teeth  upon  the  teeth  o(  tho  wboela  j  and 
e  of  these  preasurea  may  eiceed  the  other  by 
mount  of  this  friation,  and   this  may  be  Bo, 

Whether  the  veladtiei  of  rotation  nl  r  and  ;/  be 


a  from  the 

, ^__, etill  holds 

tma,  liia  ptaisnia  of  the  pinion  upon  y  ia  equal 
to  that  upon  j:,  ploa  the  friction— and  thia  is  still 
traa  in  tha  fuctreme  cue  aupposad  by  Ur,  Stael,  of 
the  machine  being  made  to  describe  a  oirde  npon 
one  wheel  u  centre;  the  preunre  apon  y  ia  atill 
tlkere,  though  ita  effect  ii  only  to  produce  itraina  in 
tha  machine,  and  the  force  excited  upon  the  wheel 
X  ii  onlf  half  that  exerted  upon  tha  stud,  leai  the 
friction. 

Agaia,  ■ '  a  well-known  comapondent  has  a^ 
that  the  wheal  which  meeta  with  moat  noitanca 
does  leaat  work."  I  cannot  agree  with  Ur.  Steel 
in  admitting  thii,  althongh  ftom  one  p^nt  of  Tiew 
it  may  seem  to  ba  tnte.  To  expUin :  8nppOM  tba 
nuoblne,  nuining  iu  •  itraigbt  line  ftnd  witli  tint- 
form  apeed,  and  refer  atiU  to  itx.  Sted'i  diasram. 
In  thia  DBM  the  driving  force  applied  to  the  itu  of 
tho  pinioQ  moat  aqaal  theinmotall  tha  reditancai. 
S3  long  aa  thia  aom  is  eqnallj  divided  batwaen  * 
and  ytnere  will  beuo  tendency  to  rotata  tha  piniOD, 
battf  an  aseeaa  ol  reaittanca  botlitowovpoay, 
this  tcDdenc7  will  be  developed,  and  will,  in  the 
flnt  instance,  be  oppoaed  by  the  fricUon  of  the 
pinion.  Sboold  the  exoaaa  of  reaiatanoe  not  ezoeed 
thli  friction,  tbere  will  be  no  atrain  on  the  ateerat : 
and,  BO  tar,  I  think  no  one  will  d^  that  tbe  moat 
reauted  idiMl  doea  moat  work.  When,  howsvai, 
the  eisan  of  reaiitance  eiCBeda  the  triotion,  the 
ioiplns  ii  oppoaed  by  tha  ataerer ;  and  then  we 
have  ff,  tha  moat  raiiitad  wheel,  helped  In  il>  diffl- 
enltieabjf,  while  atill  the  driving  foroe  osertad 
upon  y  eioeeda  that  exerted  upon  i,  by  theamonnt 
of  the  friction  which  taaista  rotation  ottheinnion. 
latibmlt  that  moat  work  Is  atill  dona  tbnmgh  or  br 
y,  thoogh,  at  Drat  sight,  x  may  seem  to  ba  doing 
more,  twcansa  it  is  helping  >/, 

I  hope  Ur.  Stael  wiU  pai^on  ms  for  laying  that  I 
do  not  think  hii  deacription  of  the  aotioa  on  a  ooire 
I)  goite  oonreot.  I  would  put  it  in  thia  way,  atBin 
leteiring  to  hia  diagram :  Snppoie  the  nMeUoe 
running  straight  and  at  nniform  ipeed.    The  pna- 


eqnal  (neglecting  friction),  and  ti 

the  total  reaiitanoe* ;  the  prr 

of  6  upon;  it  equal  to  the  n 
Now  inppoaa  the  st *" 


driving  fores 

_.riS£r*» 

inoraaaad,  and  then  i«  a  radooUoa 

otapaadof  tkewheely.    At  the  *ame  initant  tha 

— :.!. "-'-diminuhed,  and  there iiRniDonMa 

irbeel  x.  When  tha  maahiBo  ha* 
rculac  curve,  and  while  it  oonUnnaa 
L  uniform  speed,  we  have  again  the 
driving  foroei  balanced  by  the  mistanoaa,  and  • 
strain  upon  the  stearer  doe  to  the  tandanly  of  the 
miohine  to  mn  in  a  straight  line.  If  we  take  tht 
friction  into  aooonnt,  we  have  the  driving  foraa 
Deeding  that  exerted  npon  X,  bj 
friction,  and  tlie  sttaln  npon  tlu 
■teerei  proportionately  increased. 

It  is  haidlT  neoeasary  to  sUte  that,  lo  long  at 
■peed  i*  nnifoim,  the  driving  foroe  most  be  equal 
lo  the  leaistuioe  j  aud  to  effect  change  of  speed  there 
mnst  be  sioeit  either  of  driving  force  or  of  rewt- 
loce.  Wm.  Blndon  Bl«od. 

[1968t,]-~LuTiint  out  the  acientiflc  part  of  the 
qaestioo,  VLr.  Blood  Itringa  a  very  important  point 
lorward  when  ho  speaks  Mtbefnclioii  of  thefor- 
lag;  tor  tmth"  Sunlight  "and  "Ce-Inch"  can  but 
illow  that  all  their  objeatlons  are  based  on  the  fMt 
that  tha  gear  acta  aometimeB  when  not  wanted,  or, 
in  othecwords,  it  is  too  sensitive.  Now  mytheoiris 
[hat  if  it  ba  fitted  oloselv  ao  aa  to  give  a  laffioienoy 
it  itifiiHi  it  would  only  act  when  It  ia  beneficial 
bat  11  should,  and  so  aavs  the  «""■>""""  many  aaatj 
lOains  which  no  oUier  dDubla-driving  gear  in  the 


iny  notioa,  and  * 

clear.    A  portable  engine  wi 

lely  seneitiva  governor,  o 


aake  my  meaning 
fitted  with  an  ex- 

„ lectad  direct  with 

_  automatie  ent-gff  working  on  the  back  of  the 
main  alida-valve.  Now  this  govemoi  would  keep 
:he  angina  at  its  right  number  of  revolutions  per 
ninute,  onlvthe  rats  oonstautly  altered  during  that 
ninutd.  Wall,  what  was  done?  Why  the 
governor  wu  braliMl  a  little  bit,  and  the  engine  ran 
laotly  as  dsaired.  My  deduction  from  this  is,  then, 
hat  lUlTerential  gear  should  be  alwaya  fitted  with 
1  certain  degree  of  ttiffnta,  and  if  the  roads  os 
«hich  "  66-inch  "  ha*  ridden  contain  so  many 
'varying  resiitoncea,"  I  should  fit  it  with  tvioor 
ivan  thru  piuiona,  which  I  am  poaitive  would 
.emove  the  only  objection  which  emu  be  raised 
■gainst  this  the  moat  tatchamcal  of  any  donble- 
- -'-- yet  applied  to  thejiicyde. 


Tiokleton,  Doiact,  January  ^lU, 


kn3t;  ' 


in,  the  flojr  of  Pliniua.  but  the 
most  westerly  of  the  objects  shown  in  thia  position 
iu  my  akoCoh  is  evidently  a  large  crater  or  crati  ~ 
oooe,  with  a  very  lofty  E,  wall,  the  shadow 
which,  on  tho  evening  of  the  i-ith,  reaemhled  ■ 
4  crater  ;  but  when  examined  ou  tho  f  jUow- 


letter   of    "Clanoal  Bincliat"   nn 
headmg,  which  letter  is  full  of  misc. 
your  better  informed  oorreapondenti  will  uve 
served-     ^kin^tia"v*(^arfa»*oi.*to!4a^AJ»".- 


XSQUBR  UaOBASTO  AMD  'WORLD  OT  SOnNOE:  Mo.  8S0. 


l.HeaA.,  "  Why  i,  the  hicyela  rtiU  only  b  fiiir- 

~     "  '■      ""     ■"  LB  not  so,  Ihoughot  conrie 

stuJvr&yi  be  much  greater 

■      ■■'''- 0*1  Bic^oliit" 


It  is 


Bm  cue  of  propul 

an  good  ro»d  thai.    ..  .        ,- 

biimBlf  iiyi  thiLt  he  hii  ridiJmhii  "Facile  «very 
.d»  llnce  taat  tpriatt,  aud  lie  hsa  heeii  eicpption&lly 
loctmuteit  he  haa  had  "  fair  vekther"  nil  that 
thna.  The  writer,  in  cominoD  with  many  fiieada, 
bw  ridden  hie  40in.  "Facile"  aereraf  hundred 
mOai  during  the  viutei  months,  snd  hia  "Odo- 
meter" ifaoiia  150  mitui  since  the  lat  January.  It 
ii  too  much  to  eiprot  that  muddj  ronda  will  erec 
it  ridden  ttir^ili/ ;  the  Ihing  ii  to  improve  the  roada 
thmnnlvce,  and  in  this  direction  a  great  deal  may 

2.  "  Clerical  Bioydiat"  rath  the  "Fajiilo"  the 
"  OBly  laTsr-drlreu  |maehine  out."  Every  iiia- 
ohme  (bicycle)  u  driven  by  a  lovn,  ergo,  every 
bicycle  ii  a  "FaL-ile."  Aryal:  ft'o  ore  doing  a 
gigantic  bnuneaa  withnut  knovring  it '. 

"  The  wheel  it  too  low.     A  hiaher  ono  would 


)f  the 


r  lev 


'    Thee: 


contrary  ia  the  fiict.     The  smaller  the  vrheel  ridden 
the  longer  the  atroke  may  bo  made.    Thia  ia  self- 

4.  "The  treadle — eajieciallj  if  carved  ji;)  fn  thi 
toddle— -nnvXa.  inertnae  the  leveraoo."  Ol  ooursf, 
onrring  the  treadle  upwards  wanld  not  add  a  par- 
ticle to  the  If  vcrjiie,  and  would  make  an  ungainly 
macbinB.  If  Krv-ttrT  jiow'T  is  noedtd,  the  tn.-kdle 
mny  ba  lengtheu'  >l  h^>ri;!Oii tally,  or  the  crank  may 
be  lengthenod,  uu.l  the  atinke  incn-ased  from  lOiu., 
ai  at  present,  up  1o  I'iiu.,  i>r  even  more.  This  ws 
can  easily  mmigc  (or  "Clerical  Bicyclist"  it  he 
wishea  it ;  but,  <if  courro,  apned  un  good  i<  ad 
ironld  be  prn|jrir*i-natply  iw)uiv-d. 

The  inventor  of  the  "  F.icile,*' Mr.  Jehu  Beale, 
ii  tlie  patentee  ali-o  ut  m--iiy  o:^.]- mnitsuccexfal 
Inventions,  inijluilinic  Dr»le's  ga--  cxhaiisti^r  (which 
macbiuG  is  probaldy  buowii  to  many  of  your 
rwiders,  and,  Btrnptuasit  nn«ap|.ear»,  istherojuU 
of  mDcb  th>ught  and  ezperitneiit.  oTetj*  ilelail 
havinjt  been  carefully  consiilerHl).  Itia,  thfTofore, 
rather  eitiiwrdiuary  fur  n  writer  nt  {evidently) 
very  liiHited  meehinical  kuovk^ljie,  who  ridea  tbc 
machine,  and,  apparently,  i- nsiden  itlbebetlhe 
knows,  to  pmuouuc^  that  tha  invetibirs  have 
"thrown  Bw.iy  it  Viiloiihlo  princijile  hy  a  bad  ap- 
plication ('t  it."  TJie  teatiiDOoy  of  a  largn  and 
noiekly-iocrra-.iri;  nnnitwr  eii  riders  seems  to  thiiw 
that  tha  piiM'ii'lH  is  iiot  altogether  "thrown 
IWBV,"  aflfr  nil. 

1G3,  FIoet-£tn<ct,  E.T,  Ellis  and  Co. 

TRICTCI^S. 

[tM86.;— "Finv-ji^  Inch"  (ISflH,  p.  474) 
wpTnaes  anrpriab  that  the  il<inU»-d riving  powei 
of  the  bilnuco'l-gi-Limil  monhlne  ia  to  a  cartsiiii 
extent  "  altered  slid  sp,>iled  "  hy  lh«  varj'ns  state 
of  tho  road.  lIiTmi  lira  bia  ermr.  It  ia  uot 
"  altered  "  or  "  aiMili-.!  "  nt  all.  Let  ns  o^nsiJt-r 
a  ease  in  pi.iut.  Siipp'^B*  llOlb.  of  power  «re 
given  off  at  thi- 1~  dnl-nxle :  ea.-li  wbwl  rMs  .Wih. 
of  thia.  Siipiiiwe  thi*:  Ibo  rt«iKtincea  arr.  nsr, 
4<>lh.  on  one  tide  and  301b.  on  the  ether,  I.h  it  not 
obvioua  tlut,  iti  tho  a'lain-p  of  the  coutr.>l!iiii; 
ft  of  tlio  atiietinfr- 


before  atatcd. 
If  tha  jesisKuico  offered  hy  the  "brick"  ie  ai- 
anmerl  to  b-  e.pial  to  h  ^th.  it  is  cleir  that  50lh.  o( 
power  npplii-il  to  iho  whucl  will  uot  eniiblo  it  to 
mount  tbo  brick.  Rin".  it,  theref.TC,  follow  Ihit  n.. 
power  is  apfiHuil  t/i  the  whfelat  iillV  "  jij-lm>h" 
maiutdini  that  thia  is  thn  c.i4>',  whoii  hn  lajs  that 
''the  wheel  opposed  by  tha  brii.'k  has  un  niort 
powfr  to  mount  it  thiiu  the  whr-fl  of  n  MelLor, 
which  ianot  driven,  wiuild  have  under  the  circiim- 

What  nctanllv  hnppcni  is  thl^.  Tha  ste-'rin<>- 
wh'Cl  inuat  more  Utorallv,  or  impart  additional 
raeietance  to  the  i'r.«  whHel';  this  enables  the  rider 
toiuerea'otliBiion-or  applied  to  mount  the  britk 
from  .'lOlb.  to  iXUh.,  niid  tlie  'ilmtacie  isparmountfil 
■cooniingly.  Wbcreia  Ihc  metnor-wbeel  ia  simply 
dragged  over  an  ohitBcla  by  force  applied  on  th- 

Vl'ith  Tofereneolo  the  "immenae  strain"  on  Ihi' 
alei ring- wheel,  [  cm  on'y  mv  thit  the  aeatot  n.v 
machino  it  burg  «-.  Ixt  ..vw  thn  anlc  thdt  ii.y 
weifiht  almovt  h».lBD'Wi  the  wttixht  on  tlii.- 
ateering.whetl,  sofhat  Ic.in  lift  it  from  thu  ((rotinil 
with  tbo  least  pull  at  Ih"  bundles.  In  ad<liliou  to 
thie.I  havo  hang  Wids  frini  Ih^back  rf  the  sent 
until  I  bav.>  had  some  li:t1o  troable  to  keep  fHv 
wheel  on  tlic  i!roiin<l  at  ill.    .So  long,  however,  a.t 

iiig  power.     Hour,  theu,  ia  the  '-ininiei.si:  str.iiu" 

iu  conclusion,  let  me  recommend  "-iit-Inch" 
and  Mr.  Sbiep'iolo  Weitmpp  to  carefully  studj 
the  letter  n&Hl-i)  of  Mr.  W.  Biad..n  Ulood.  with 
oU  of  which  I  entirely  agrei-.  If  this  f*ils  to  cnn- 
vlBcn  tbem,  I  fear  that  un  entire  VuUime  would  be 
written  ill  raia.  No.  170. 


LATBES  AND  LATHB-BtAEma 
[1D687.1-IS  reply  to  "  OrJario  Vital"  (letter 
19676),  I  hava  not  tha  laat  volume  by  me  ;  but  I 
believe  I  sent  a  notice  of  lathe  whioh  was  sub- 
mitted to  me  for  criticiim,  and  of  which  I  retiiiaed 
the  drawings.  I  also  think  some  diacutaion  ensued, 
coueeqaent  upon  my  commendatian  of  theso  front 
slide-reati.  A  firm  at  Tork  did— «iid  probably  do 
■tilU-maka  them,  and  there  ia  one,  I  know,  in  use 
at  the  Britannia  Co.'b  shop  at  Colchester,  of  which 
I  will  get  some  details. 

On  page  7  ol  the  Yorkshire  firm'elattoatBlasue, 
one  of  theae  Ikthaa  ii  illurtrateil,  and  with  eumcient 
clenrncaa  to  give  a  good  idea  of  tha  whole  arrange- 
ment.  Tha  lathe  ii  a  very  u'at  one  in  other  re- 
BpBcls.  I  am  not  siiro,  however,  thit  the  hori- 
zontal part  of  the  aiddle  is  eo  kept  haik  aa  to  allow 
the  poppet  to  slide  pa^it  It,  which  ia  oue  advantage 
of  the  da-iign  aent  to  "E.  M.,"  if  I  remomhBr 
rightly.  I  think  the  drawings  (working)  of  the 
athi>r  lathe  referred  to  ara  in  poaieasion  of  Mr.  W. 
T.  Crown,  ol  Haleawoith,  Siilfolk  ;  but  I  am  not 
i]uita  sure.  O.  J.  L. 

nOGS)*.] — Reoabdiso  tho  Armstrong  lathe,  na 
''  J.  L."  taja— and  I  don't  tliink  anyouo  cau  !;lco 
a  safer  opinion  en  the  eubject— I  tbiuk  tha  over- 
done combination- la  I  he  a  mistake.  It  will  be  very 
costly  to  make,  and  very  troublesome  to  uae; 
lomething  always  in  the  way,  wont  moving,  .or 
fixing ;  tha  amount  of  R<'ar-wliceU  about  is  socne- 
tbini;  dreadful  to  a  mechanic.  It  looks  welt  in 
drawing  and  theory;  but  a  nraatic.Ll  mechanic 
kuows  the  dilHcnlty  of  making  gear  run  w.dl  and 
quietly.  Try  to  ima^iine  the  nnisa  and  vibration 
in  some  of  tho  combiual ions.  Wbnt  Wi>uld  iutiicat« 
and  fino  delicate  patterne  look  like,  after  lbs 
motion  of  the  cutters  hod  been  transmitted 
through  some  of  tha  trains  ut  wheels  and  ahufts 
propoiwL 

I  think  the  best  combination  is  to  tit  up  a  gnod 
lathe  with  an  iron  or  wood  gaiitry,  plated  with 
iron,  and  planed  truR,  with  angle  eilgcs.  Uuve 
tha  bed  Cil.  lonit  at  least,  and  at  the  opposite  end  to 
tasthead  &t  up  a  siubII  planer,  and  use  the  gantry 
top  for  the  table  of  planer  to  work  on  ;  make  — 


wheel,  in  front  of  ijanliy  bed:  aajd  bnnd-^hetil 
to  have  levers,  say,  aljiiit  ?,{t.  o-ross.  Such  a 
planer  would  plane  from   l.'>in.   to  ISin.  iu  len^tth 

As  for  drilling  boles,  from  3m.  or  )in.  nud 
upwards,  bore  tbem  in  the  facc-plnte,  p\r  tix  to  the 
table  of  slide- rest ;  for  fmallcr  hidea  rL  email  drilling 
apparatvii  can  l>o  made  to  Hi  wiih  a  sinj(la  boll  m 
the  middle  of  lathe-bed  (or  any  port  of  it),  and 
driven  by  gut  band  and  small  pulley  from  aorank- 
shatt,  and  when  out  of  nae  mi|cht  ha  removed  and 
hnng  mX  of  way  in  two  miuutea.  Finally,  I  think 
it  unniM  to  load  a  Inlho  or  g*ntry  with  a  qaantity 
of  opi^iincea.  I  know  M  a  mecbanio.  who  hsa 
spent  a  great  part  vl  hia  life  in  the  inntbine  »h[i|i, 
oa  appimtioe,  tnr«naii,*nd  manager,  that  a  wn;k- 
man  ciDUot  do  gooil  work  with  a  littet  about  hiui. 
I  return  my  hearty  thanki  to". T.  L."  for  what  he 
has  taught  me.  Our  kind  friend,  Mr.  FiV«ne,  als^ 
I  hope,  will  kindly  onjept  the  samo  (or  hi*  welcome 
~  itributions  on  oraoBiuutal  taming  and  desctip- 
na  of  tnnia  and  ai^lianci'S :  ho  will  eicuio  me 
ainding  hirn  of  his  pmmiie  pven  h  w^k  or  t*n 
)  to  describe  the  spiral  Bppliaiice  of  "U.C.C," 
1  IwishIo™aldi)W»ua.le  him  togiveTisaneriesof 
drawings  of  tha  cutters  n»rd  in  oruamental  work. 
IhaveaditHculty  inmnkiuithrmout:  if  be  would 
-J l:., .t:.  J-,[«irtniBnt,  numbering 


'sriSS 


price.  If  "J.L.'a"  tamingln  wood  ntdhnryii 
nH/liiril  to  pen-bolder*,  draagkt*  sad  rhMi  ■■, 
^c,  then  by  all  means  have  a  light  aad  lifdj 
j--_;__  .^tgp,.  ^...  ..  .. ^»_._i — a- 

*1_  ,   ...._    .. 

—  3in.  diameter, 

diiagree  with  ma  aa  to  the  eue  abtaimd  bn 
having  more  than  a  light  drivar. 

Tha  last  sentence  of  ■•  J.  L-'s  "  le*t«  uew  h 
concede  what  he  denied  in  his  flrrt— Umt  Bontf 
thoio  combinationa  did  their  work  efHcieall;.  "Sat, 
hesayi',  he  has  "no  doubt  tlt*T  would  One  Mdd 
prove  j>frfirl':i  ejinrul.''  That  the  eoiteffti 
combiiuLtion  would  be  uiBatai  than  the 
mauhiuRa  seems  not  likelj ;  bnt  thi 
Company  coold  soon  teU  ui  about  that. 

Now  to  ■OrdericVilal'a"  letter,  whieh,  Tib 
happy  to  ssy,  is  uot  oil  mods  np  of  o»/>r(™>.  1» 
they  eo  seiiiiua  as  he  wonld  lead  ua  to  link* 
First,  that  the  apeed  will  be  too  high  nnlcBlli 
back-gear  is  need.  I  shonld  aa.j,  for  the  ahaen, 
undoubtedly  the  back-gear  mu*t  be  used,  and  aa 
the  lathe  Mif'  have  bock-geared  headitoek,  m(f if 
not  aa  well  be  used  tor  redacing  the  apoM,  ut 
pinion  en  tha  driving-ahaft  r  For  I  do  not  tlU 
tha  eaving  in  reducd  noise  from  gear  WooUti 
much,  ur  wotth  the  trouble  and  CDm)>lioatiM  iaftt 
gear  on  tho  klide-nst.  Aa  to  the  drlU,  fha  apnl 
would  not  ba  too  hi~fa  without  tha  baek-grar,  nd 
it  could  bo  mado  high  enough  by  the  qotck  sjnb 
on  maidtil  and  driver-wheel.  I  must  ba  my 
stnpid,  hut  I  cannot  jet  see  how  tho  fret-nwa 
worked  frjm  the  rorking-bar,  as  its  chief  malim 
seems  to  be  in  a  boriz>intul  direction,  and  only  tot 
very  slight  degree  iiidci-d  in  tho  vertical.  I  ibnli 
be  much  ohiiaed  it  "0.  V."  conld  ra.-.ke  it  pUiiw 
to  mo.     I  hiiva    been    oaked   to   nuke   up  not 

articles  for  a  baiiar,  and  niy  fi' "■— 

madu  from  designs  in  "  E.  M." 
the  best  form,  m  I  wint  to  fit  nu  ■  now  unc.  •_ 
on  the  host  jdjin  I  can  discover.  Perhaps  aomecn 
conldhilp.  IhTB  "Snnlight"  will  aoon  be  sUe 
to  give  ut  his  pri,>mis[d  letter  on  lathw. 

Vieilk.  Oarra 

SPIBi^L  APPABAT1TS. 

ition  of  Ut. 

Evana  to  cou'inuH  Lin  daanription  of  the  fpM 
sppatutuB  (partly  described  on  pages  101  and  101, 
7tli  Oct.,  lasl)  -  —  feeling  aat«  that  there  are  tmt 
many  aubscribers  like  myself  waiting  paiieatly  li 
the  conoludiug  papers  ou  this  vory  intereatuf  (ab- 
ject, which  has  hitherto  been  bnt  meagrely  de*cii«l 
in  one  or  two  works  on  lathe  matccn. 

Mr.  Evans  remaiks,"  I  intend,  ia  the  Bnt  phak 


•  ye^rs  ago, « 


a  orijrlnvt  tina,  ■ 


latL.  ... 

I  have  added  to  it,"  and  inconresothi* 

aaya,  "  my  piincipal  object  being  to  show  tbeha- 

prorementsin  the  arrangement  1  now  make"  :tlk 

iDformatioit  »ill  he  fully  appneiated  hy,  and  *M 

valuablato,  tboss  about  to  conttroct.  and  a  Raw 

to  those  purchasing  the  e.pparatna.     And  agtlM  h> 

mentions  that  u.  '" ' -*"" ■- ' "*■ 


tion  to  wiile  another  paper  or  two  OD  the  nbliA 
I  wonld  like  to  a»k  Mr.  Evan*  if  tha  dra««|i 


IS  an  article 


g  tb-n 


tiolea  aU  that  ooutd  b 


hentatetol 

apologise  for  tlio  ieuKth  ol  my  la 


■plnl. 


THE  ARMBTBONO  LATKB. 

[IflR*?.]  ~"  .T.  I.  "  nopa  not  answer  my  qiiealion. 
It  IS  uothlng  to  tell  iis  "  the  lathe  in  question  is  far 

for  metal."  It  seema  to  be  "J.  L.'a"  desire  to 
imprm  it  on  us  that  this  lathe  is  designed  as  much 
for  ornamental  work  as  for  metal.  This  I  don't 
think  treating  it  fairly.  The  part*  or  combina- 
tions which  w.re  illnstratnl  were  e.idently  in- 
tended for  met»l— rn.,  ahapn-drill  or  Irading- 
snrew,  change -wheela.  sliile-rest,  and  baek-g«r, — 
these  do  imI  en  to  make  np  an  Brammxliil  hliiK. 
Therefore  it  ia  only  leading  ua  away  from  the  sub- 
ject to  talk  nf  it,  and  it  is  only  misleading  to  sjipsk 
of  these  attaohments  being  suitable  (or  a  .iin. 
Hol'iaplfel. 

The  only  omainnital  attscbm'nfs  (hat  I  can 
recrdlect  ou  the  moiiieut  are  thefcet-xaw  and  the 
chucks  worked  from  tha  leai'.ing- screw,  and  to 
these  latt«i  I  confess  I  did  not  pay  mn<ih  attention, 
and  if  t  hull  t  should,  without  experience,  express 
poritivo  opinion,  it  being  a  auhject  out  ut  my 


-turner  would  buy  a 
lo  when  he  conid  get 
for  one-tenth  thu 


OBNAVBNTAI.  I^IKB-TKKBAIM. 

[lnn91.1— I  HAVE  to  thank  Mr.  £vbi»  fi>  » 
kindly  ottering  to  lend  ma  tools  for  the  Him 
about  which  1  asked  for  explanationi.  Butl^ 
not  msjring  anything  in  parsaanne  of  hi*  isluMl 
ing  articlea  ;  nud,  if  I  were,  I  hare  the  HottlofM 
screw- tools  at  band.  I  am  merely  pem^afik 
Evans'  ortiolea  from  a  adentiSc  intiaeat,  Ma 
b<>canae  I  look  upon  nmstmr  mechanic*  atoaiel 
the  most  healthful  and  inatmetive  amaa^enttk 
wbieh  a  gf  iillem.in  can  indulge.  My  objsst  h 
tor  theia  eiplanationa  waa  a  wish  loiH 
.rticlcs  mode  eompMa  «•  papa*  t* 
sarve  for  the  diffusion  otknawledn:  aadnawMI 
he  declines  to  aniwermyinqalr^  IwooldtMIV 
point  out  that,  in  piper*  which  an  pnfMNn 
written  to  enable  reader*  who  bave  Ik*  tnae  iM 
■aselvoa  to  do  Ih 


Mr.  Evan 


(kill  to  make  thm^  things  for  thea 
the  intrcdneiion  cf  an' 
from  a  seientiHc  level. 

It  ia  obvioiia  that  Sir  Joseph  Whitwottli  hii  aet 
BDflered  iu  nuy  wny  from  publishing  the  datailisl 
his  standard  screw ■tbreada,  maaanring  maehioi^ 
OF  gauges.  Xor  have  Hottxapffol  and  Co.  auSsisl 
in  any  way  frum  publishing  their  olasalCBl  "* 
truly  sciinititlc  volumes  npon  tnaia-  " 
mechanical  manipalation.  And  I  wonlii  si 
Mr.  Evans  that,  rven  pecuniarily,  asidar" 
questions  of  reputation  as  a  saientiBo  at  ~ 
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be  ii  miatuken  in  making  a  m3'stery  of  the  screw- 
threada  or  other  data  to  which  he  refers  iu  hia 
published  papeni. 

The  mkroBcopd  njakers  of  the  lant  goueration 
each  Bcr<*wed  hia  own  microscopo  with  a  gauge  of 
his  own  for  the  purfH>se  of  making  a  slave  of  every 
one  who  invested  lu  his  ap}>iratus,  and  of  uccoa- 
aitating  their  always  coiaing  h^ck  to  him  for 
reiNurs  and  additions.  The  result  was,  that  micro - 
acopists  found  themselves  cneumbtired  and  worried 
with  a  heap  of  adapters,  which  had  to  be  obtained 
whenever  they  needed  to  apply  some  speciality  of 
another  maker  to  their  origin  al  stand.  The  nuisance 
-of  this  became  so  serious,  th^t  the  Hoyal  Micro - 
«oopical  Society  took  vp  tlio  question,  and  fixed 
upon  a  suitable  gauge,  whic}j  was  known  as  the 
**  Society  screw."  This,  to  thfi  ^reat  comfort  of 
microscope  users,  and  in  uo  way  to  the  detriment 
of  microBcope  niakers,  has  ever  biuco  been  in  vogue, 
and  any  objective  can  now  be  screwed  on  to  any 
stand,  while  a  microscope  not  having  the  universal 
«orew  is  now  unsaleable.  The  question  is,  why 
are  ornamental  lathe  users  to  go  uu  buying  costly 
af^Niratus  which  necessitates  their  always  going 
back  to  a  particular  maker  for  the  most  trifling 
repair,  alteration,  or  addition,  and  simply  because 
a  mysterious  **  J  screw  **  or  "  X  screw  "  has 
4»een  used  in  its  conbtructiou ':  And  Mr.  Evans, 
when  asked  by  me  tu  state  the  advantages 
which  these  screws  possess  over  our  public 
standard  screws,  frankly  says  :  —  "  There  is 
CLO  practical  reason  why  a  Whit  worth  thread 
should  not  bd  used,  and  oae  of  the  great 
features  with  regard  to  the  lattt^r  is  tluit  you  can 

?;et  them  any  and  every whoro."  Now  this  is  per- 
ectly  well -known  to  evtrvciLri  who  has  studied 
the  question;  but  it  is  a  i^nn^.  tiling  to  have  the 
admission  from  Mr.  Kvanb  lliIll^r;;f  uud  the  question 
w^hichhe  will  now  be  asked  i-*,  Wiiv,  then,  victimise 
your  clients  by  putting  thc»c  mysterious  screws 
■ito  the  apparatus  which  thty  uuwltliugly  buy  on 
;oar  recomuiendatiou  as  a  scieutiiij  mechanic  i'  I 
aow  have  iu  my  own  laboratory  a  slide- rest  in 


vhioh  the  head  of  one  of  those  screws  has  come  off, 

•and,  instead  of  beiu^  able  to   ww.k  into  un  irou- 

itougers  and  ior  a  few  p'juce  btty  a  Whit  worth 

b>lt,  I  must  either  have  my  Rii<le-rest  piicked  up 

and  sent  awny  iu  order  that  thid  trumpery  liltie 

ImU  may  be  replucud,  or  1  must  myself  h:ive  forged 

aid  then  screw  up  a   steel  b  jU   by  one  of  the 

fi61tzftpfl:'.5l  tools.     If  for  the  latUr  job  I  have  nut 

'  tine  or  not  skill,  the  slide-rest  luns  ihe  ridk  of  in- 

Jwy  in  transit,  my  work  is  uropjted  for  several 

diys,  and  the  cost  is  twice  us  uiauy  shillings  a^ 

•tierwise  it  would  be  pence.     To  an  umatciir  iu 

ths  country  or  iu  the  Colonies  tho  result  is  much 

muae  serious. 

It  is  perfectly  trud  that  the  H^Itzipfrel  scren-- 
tods  can  be  purchased  by  anyone.  But  Uoltza^ffi^l's 
catalogue— which  cau  be   got  by   post  for  ei^jbt 
•tampt  and  is  a  most  useful  lit:li)  volume— thud 
4ticnbes  (page  G^«  articles  2,0U  und  2.012;  the  set 
-of  torew  t(K>ls.  '*  Twelve  pairs  for  the  deep  threads, 
aodtwelve    pairs   for  the  s^jaliuvi-  threads,"  i.e., 
48  tools.  Tbeu  iu  my  laboratory  1  liud  a  mahoguuy 
tNttof  beautiful  little  taps,  dieV  .S: :     (article  ihW, 
J^6i;,  marktid  in  sets  *'N,"  •']',"   "It."  "T." 
These   consist    of  a   screw   di*::- A'.ock,    two  tap- 
Wienohes,  eight  dies,   twelve  ta;;-,  uuii  a  gauge- 
l^te  with  four  screws,  so  as  to  mz^  the  bolts,  and 
Um  screws— inside  and  out,  when  perfected ;  in  all 
29  pieces.    Thus  one  has  77  surplus  tools  to  buy,  to 
store,  to  ket*p  in  order,  and  lo  make  no  mistake 
about   wheu    using,  simply  buoauae  oruamuntal- 
lathe   makers  have    not  yet  aii<ip*.cd  a  standard 
aliquot  thread.    O^  course  one  hvis  to  keip  Whit- 
worth  touLf  also.      As    to  the  niciniag    of  these 
aiysterious  denotements,  *'X,"  **P,"  "R,"  ♦'!," 
some    moie     experienced    amateur  will    perhaps 
enlighten  us,  as  Mr.  Evans  deobucs  to  do  so,  and 
there  is  uo  clue  that  1  cau  iind  to  them  iu  Uoltz- 
apffdl*s   volumes.      Of   course  I    cau  easily  taku 
wax  or  lead  impressions  of  these  ta|>d,  and  measare 
out  their  details  ;  but  never  yet  having  takciu  the 
trouble  to  do  this,  I  have  iki  means  of  knowing 
what  they  are,  except  that  they  are  a  beautiful 
little  lot  of  tools,  and  ch^t  they  wgrk  charmingly. 

Turning  to  HoltzapffeVs  classical  volumes,  I 
find  (Vol,  II.,  t pages  C7o-G78;,  the  following 
table  of  the  43  screw- tools  referred  to  iu  his 
•catalogue,  and  which,  as  it  may  nor.  be  accessible 
to  all  the  readers  of  the  Em>luu  Meciiaxic,  I 
xeproduce,  together  with  Hoitz^pffcrH  comments 
thereon  iu  the  year  1846  :— 

"Approximate  values  of  I.I.IlolUa^itlers  original 
■crew  threads : — No.  I,  6  5:>  threads  iu  one  inch  ; 
2,8-25;  3,  9  45;  4,  UOV;  5.  l&o;  G,  lUSi);  7, 
22-r2;  8,  25-71;  9,  28  88;  lu,  oo  iO;  11,  SUS^i; 
12,  55*11.  The  angle  of  the  dec])  threads  is  about 
50Vof  the  shallow  GU^" 

**This  irregularity  of  pitch  would  uo  t  have  occurred 
had  the  screw -lathe,  with  its  chau;^o  wheels,  been 
then  in  use ;  but  such  was  not  the  case.  .  .  . 
fiiuoe  the  period  at  which  H.  and  Co.  made  their 
•crow  lathe  they  have  employed  the  aliquot  threads 
lor  all  screws  above  half  an  inch ;  indeed,  most  of 
thaie  have  also  been  cut  in  the  screw-lathe.  To 
liavs  introduced  the  same  method  in  the  small 
■canaws  which  are  not  made  in  the  lorew 


lathe,  but  with  the  die-stocks  and  chasing  tools, 
would  have  doubled  the  number  of  tlieir  working 
screw  tackle  and  the  attendant  apparatus ;  with  the 
risk  of  confusion  from  the  increased  number,  bat 
without  commenAnrable  advantage  as  regards  the 
purposes  to  which  they  are  ore  applied.  .  . 
It  must,  however,  h^  freely  admitted  that  advan- 
tage would  ultimately  accrue  from  making  ail  new 
m'rcwfi  of  alir^uot  nutiswtn  ;  and  which,  by  gradu- 
ally superseding  the  old  irregular  threami,  would 
tend  eventually,  although  slowly,  to  introduce  a 
more  detined  and  systematic  arrangement  in  screw 
tackle,  and  also  improve  their  general  character." 

At  page  1,017,  Vol.  II.,  after  giving  a  series  of 
tables  of  all  sorts  of  gauges  for  wire,  sheet  metal, 
•fcc.     Holtzapffel  goes  on  to  remark : — 

"  From  the  perusal  of  the  fore^ing  particulars 
of  numerous  gauges  employed  in  different  branohes 
of  mechanical  art,  it  will  have  been  seen  that  little 
analocy  on  the  one  hand,  but  great  confusion  on 
the  other,  exist  in  such  of  the  gauges  as  have  been 
referred  to ;  and  the  author  wul  now  briefly  state 
tho  remedy  he  would  suggest  to  obviate  the 
difficulty  in  the  most  simple  and  inexpensive  man- 


»i 


ner. 

"  The  rtnutft/  pntponed  to  remove  the  arbUran/  i'm- 
eomjrW'Uif  ntjxtetn  of  fftiuqe*  now  tuted  is  simply  fo 
emph;f  the  ihwihinl  tliviaiom  of  the  inch^  and  thotte 
under  their  true  appcl/ationit.*' 

The  gentleman  who  now,  with  such  distinction, 
represents  the  Holtzapffel  firm,  has  recently 
brought  out  the  fourth  volume  of  the  series  of 
which  his  father  produced  the  first  three,  and 
that  volume  has  olroady  reached  a  second  edition. 
This  volume  fully  maintains  the  scientific  and 
literary  reputation  earned  by  the  first  three.  But 
many  readers  were  disappoiuted  at  seeing  in  it  no 
farther  scientiflc  development  of  the  screw-thread 
question,  and  I  confess  to  having  beon  one  of  such 
rexdcrs.  The  only  refereuc*)  which  I  have  noticed 
ill  the  fourth  volume  (pa^je  IGo)  reads  as  follows  :  — 
**  A  wheel  of  o'J  teeth  has  been  introduced  into 
the  table  [of  change- wheels  J,  in  order  to  f  nablo 
the  appara*.us  to  cut  a  thread  *>f  the  snino  pitch  as 
the  screws  of  tho  mandrils  of  llUtzipffi-l  and  Co.'s 
•3 in.  centre  lathes ;  the  approximate  value  of  which 
is  Rtated  on  page  073,  Vol.  if.,  as  9-4o  to  tho  inch. 
Tho  table  sho\v.<)  thit  5'i  on  the  mandril  and  oO  on 
the  screw  [ijuide-!»^r«*w  t^n  turns  to  the  inch]  give 
a  pileh  of  0*433  (0-4;U)  t  >  the  inch,  as  the 
result  of  tho  ctnibinatiou.  wliich,  althdu^h  not 
theoret'i-ally  c.>rr<.i'>.,  U  a  buHi^ient  approximation 
f'.>r  m'»8t  purposes." 

This  i»a:5!«agi'  f  rot»i  Iljltzipflfers  now  volume  is 
curious  and  iuterastin^.  In  it  a  gentleman,  one 
of  our  most  eminent  mechanicians,  giftt>d  also  with 
iulmirable  literary  abilities,  oxhibitM  himself  as  in* 
capable  of  perceiving  that  the  thread  on  the  nozzle 
of  a  HoUzipffel  lathe  mi^ht  be  mude  an  aliquot 
part  of  the  inch — say  nine  or  ten  threads  to  the 
mch — as  easily  as  ati  incommensurable  number, 
such  as  9*45 !  As  an  unintentional  speclmou  of 
**  how  not  to  do  it,*'  this  burdening  each  of  his 
clients  with  a  uieleaH  extra  brans  change- wheel  of 
fifty-three  teeth,  instead  of  simply  carrying  out 
that  recommendation  which  his  father  so  ably  ad- 
vocated, and  screwing  all  now  lathe-nozzles  to  an 
aliquot  part  of  an  inch,  is  very  f  unn^r. 

Ihe  fact,  however,  is  clear,  and  it  onchttobe 
embalmed  in  the  pact's  of  the  ENOLisn  Mechanic, 
for  Macaulay's  Now  Z>.'alander  to  cite  as  an  example 
of  the  **  goings  on  **  which  impeded  scientitic  pro- 
gress in  the  days  of  (^ueen  Victoria,  and  of  the 
docility  of  the  people  who  then  bought  orua- 
meutai  lathes. 

In  Vol.  IV.,  at  page  108,  a  footnote  will  be 
found  which  explains  an  anomaly  that  puzzles  most 
users  of  the  Holt/apffel  traversing  or  screw  man- 
dril.    It  reads  thus :  — 

''The  screw-guidfs  ordinarily  made  for  H.  and 
Co.'s  screw  mandril  lathes,  are  numbered  1  to  0  : 
their  threads  correspond,  in  like  order,  to  those 
numbered  3,  4,  5,  6,  8,  10,  of  the  tabic,  page  673, 
Vol.  II. ;  these  are  generally  found  to  suffice  ;  but 
the  number  may  be  extended  if  required.'* 

This  is  really  a  delicious  dispensation.  By  means 
of  it  an  amateur  desiring  to  use  the  gidde 
numbered  I,  has  to  use  with  it  the  screw- tools 
numbered  3 ;  with  guide  numbered  2,  the  screw- 
tools  numbered  4 ;  with  guide  numbered  3,  the 
(fcrow-tools  number  5 ;  with  guide  numbered  4, 
the  screw-tools  numbered  G ;  with  guide  numbered 
5,  the  screw -tools  numbered  8 ;  with  guide 
numbered  6,  tho  screw-tools  numbered  10 ! 
If  the  amateur  is  not  up  to  this  little 
conundrum,  he  noccssirily  spoils  his  work  when 
he  proceeds  to  screw  it,  as  his  work  is  run- 
ning at  one  pitch  and  his  screw- tool  is  cutting 
another.  As  to  the  relation  which  Holtzapffers 
alphabet  screw-tools  bear  to  the  mandril- guides, 
or  to  the  numbered  screw- tools,  I  find  no  clue 
anywhere  in  the  four  volumes.  1.  Bo  they  belong 
to  another  series  of  screws  altogether  ?  2.  Are  the 
numbered  screw- tools  the  same  as  some  of  the 
alphabet  screw- tools,  and  only  varied  in  their  de- 
notation for  the  purpose  of  exercising  amateurs  in 
the  solution  of  conundrums ':  3.  If  the  answer  to 
query  2  be  yes^  which  is  which  ? 
Theae  ooniiderations  will  not  affect  gentlemen 


who  value  a  lathe  for  its  shiuiness,  or  who  limit 
themselves  to  tho  ivory  pagoda  buiiineefl.   But  to 
tho  intelligent  amateur — who  not  only  has  feeling 
for  a  finely  ^shaped  vase  or  an  eccentric  column, 
but  who  may  desire  to  make  a  jdece  of  philosophi- 
cal apparatus  comprising  wheel -work  and  regu- 
lating-screws—the first  thing  wanted  is  to  kiu>w 
the  number  of  thrcadoi  j)Gr  iiich  which  be  can  cut 
with  tho  beautiful  Holtzapffel  scrow-tools  which 
have  been  sent  to  him.    Taking  dowu  Vol.  II.  of 
Holtzapflfers  work,    he   finds  himself  confronted 
with  tho  table  which  I  have  cited,  and  which  seems 
to  have  been  planned  to  prove  that  the  ornamental 
lathe  is  incommensurable  with    the    doctrine  of 
ratio  and  the  four  rules  of  arithtnetie.    Now  that 
we  have   an  Amateur   Mechanical   Society,  this 
question  will  no  doubt  be  taken  up,  and.  in  a  few 
years,  lathe-apparatus  encumbered  with  screw- 
threads   which  are  only  a  barbarous  survival  of 
rule-of-thumb-muchanics,  will  bo  as  unsaleable  as 
the  old  microscope  apparatus  already  is.    That  our 
ornamental  lathe- makers  should  carefully  keep  on 
hand  the  whole  multitude  of  their  obsolete  screw- 
tools  is  only  due  to  those  clients  who  have  invested 
in  the  present  apparatus;  but  that  they  should 
continue  to   inflict   upon    a    now    generation  of 
unwitting    clients    these    incommensurable   and 
mysterious  screw-threads  is  a  proceeding  greatly 
to  be  deprecated,  and  one  which,  if  permsted  in, 
will  assuredly  turn  awry  the  present  currents  of 
business. 

As  to.  what  cross  section  the  screw- thread  should 
have,  and  how  the  cross  section  should  be  varied 
for  various  purposes —those  are  questions  of  infi- 
nitely I'.'ss  importance  thau  that  which  I  now  raise 
—i.e.,  tho  question  wholh»>r  the  pitch  of  our  orna- 
mental lathe-thread  tthill  be  commensurable  or 
incommensurable  with  our  Eugllih  inch  ?  I  ven- 
ture to  submit  that  iu  future  no  pitch  other  than 
an  aliquot  part  of  tho  inch  should  be  used  unless 
where  necessary  i.jr  t/i>3  utili.-^ulion  of  existing 
apparatus. 

The  great  practical  importance  of  this  question 
is  my  apology  for  thn  l^nJJth  of  thin  letter. 

James  Eduiuuds,  IC.D. 
Grafton  St.,  Bond- at. 


THE  DANQERS  OF  OXYGEN  MAKINO. 

[1<JGU2  J— I  A3£  glad  tiiU  discubr-i viu  has  brought 
out  something  worth  ro.idiu:;,  and  i  do  hope  tho 
lessm  will  not  be  forgvitttn  by  amateur lantemists. 
A.  W.  S'>ward  seems  to  have  thou^rht  that  I  con- 
demned his  method.     In  thb.  he  is  mistaken.    I  did 
not  for  one  moment  wibh  auj  ous  to  b»;lieve  that  his 
test-tube  method  was  not  correct ;  but  what  I  did 
say  I  rep '.'at,  it  **is  not  satisfactory."     If  every- 
one who  uses  a  lantt^n.   or  m  ;kos  oxygen,  was 
a  chemist,  then  I  should  ^ivo  thvm  a  cii»-mical  test ; 
but  I  know  too  many  of  chc  ri.«:ider8  of  the  '*  E.M." 
who  are  not  chemists  at  all,  and  would  bo  alarmed 
by  the  bubbling  of  the  gan  iu  the  test- tul)e,  and 
the  least  bit  of  crackliui;  in  the  tulie  would  make 
them  discard  the  sample  of  manganese.     Seeing  is 
believing,  so  the  old  peojjlu  say,  and  when  ilame  can 
bo  seen  on  a  shovel  it  is  at  once  sati;< factory  aud 
complote.     **  F.  I.  C.**  only  suggests  a  ladle,  which 
is  not  far  off  a  shovel,  but  verv  few  people  possess 
ladles,  except  perhaps  soup-ladic!),  and  I  fancy  the 
use  of  tho  latter  would  bii.ig  («u  an  explosion  of 
another  kind.    Tho  simpler  method  is  always  the 
better.    I  have  in  my  laboratory  a  number  of  test- 
tubes  ;  80  have  mjuy  others,  buc  U3t  one  out  of 
50  oxygen  makers  have  a  ti'st-tube,  while  every- 
body possesses  a  shovel      **F.  I.  C.**  h»is  jumped 
to  a  conclusion  without  giving  tUe  matter  sufficient 
thought.    I    did    not    s»y  triat  I    had    had    the 
explosions,    but    that     I    had     had    niimphti    of 
manganese.      Tho    manganese,     frjm     which    I 
had  the  samples  sent  to  me  produced  the  explo- 
sions. I  should  have  been  sorry    to    have  been 
anywhere  near  the  retort  when  it  burst,  but  I 
happened  to  be  in  the  town  in  which  tlie  first  ex- 
plosion occurred;  it   was    at  the  residence  of  a 
Colonel,  and  he  had  every  precaution  for  safet}*. 
Ho  had  a  safety-cork  in  the  t)p  uf  a  conical  retort, 
had  indiarubber  tube  some  10ft.  long,  and  he  had 
built  into  the  recess  the  hu>{e  iron  perforated  cast- 
ing's I  spoke  of.    I  drove  to  the  liouse,  and  cer- 
taiuly  I  never  saw  a  much  greater  wreck ;  the 
casting  had  been  blown  1-Jic.  uwa}',  and  removed 
severtJ  bricks  iu  the  opposite  wall  by  the  force  of 
its  impact.    The  ceiling  gtve  way,  and  several  of 
the  j  Ji.sts  supporting  the  room  ab>ve  were  moved 
conaiderably,  and  had  tu  be  suppjit-^d.      Three  of 
the  platc-giass  windoA'j  in  the  room  above  were 
smashed.    This    was    soinethmg    like    what   the 
Americans  would  call  a  jolly  big  explosion,  aud, 
even  if  not  terrific,  it  certainly    terrified  every- 
body in  the  place,  and,  as  *•  F  I.  C."  says,  "terror 
means  exceeding  great  fear'';  therefore,  exceed- 
ing great  fear  must  mean  terrific,      (i.  E.  D. 

I  may  say  that,  for  over  twenty  years,  we  have 
received  manganese  from  ouo  manufacturer,  and 
we  have  never  once  had  a  bad  lot,  and,  using  some 
four  or  five  cwt.  a  year,  one  would  think  by  this 
that  it  did  not  need  a  t^t ;  nor  does  it,  but  I  do 
personally  tost  every  barrel  that  is  opened,  and 
then  I  am  sure  as  to  its  quality.  LsfeAkV^S^v^'^ 
test  it  \  I  'siiwjia.Tja^Nx^M^Vk^K^ssA'^'^-m^^'^*^ 


XHGLISH  UaOHANIO  AND  'VTOBLD  OF  BOmNOB:  No.  i 


„   .  Tnut  joniwlf;  don't  iaOKTB jaat- 

■ell,   and   mil    will  go    Bnoath.    Not    long  ago 
I  heard  of  ■  quMi  oue. 
Then  wen  two  oaik*  in  a  cellu  one  SUed  wiUi 

■WMtent  bed  pertly  llUed  e  paper-bag  with  the 
nuuganeae  whan  be  waa  sailed  to  the  Itottom  of  the 
■tape.  Bod  ladle  in  band  ha  went  back  to  tba  wrong 
banel  and  Oiled  Qp  tbe  bag.  FortoDatelr,  the 
mifrtabit  waa  foond  oat  in  time  ;  otbemisa  the  n- 
ralla  woold  liaTa  been  diiaatTooe.  Efeiyoae  who 
makea  nsbMbleawnlitUedodgraorpeouluritiei. 
Some  liEe  making  it  on  a  An.  I  do  not  reoom  - 
mend  the  fin ;  better  make  it  over  a  good  gu- 
atove  with  a  hood  to  neuljr  ooTer  the  bottom  put 
of  tbe  retMt,  allowing  room  tor  the  heat  to  come 
lonnd  like  Mtott.  nilawillgiTeplenty  of  bMt  and 
will  allow  tbe  opantv  to  make  the  gee  qoiokl}  or 
ilowIrMbemajwiab.  Forpnriflei,  always  r — 
kUm  bottle,  and  it  i«  uncb  better  to  nie 
Sottlee,  one  with  water  in  neaieet  to  the  ntoit 


,  g  oxygen  ;  the 

bottlei  an  BO  tbiek  that  the;  take  » loeg  time  to 
beat  and  tJien  become  lo  hot  tiiat  vety  often  the 
nppei  part  beeomee  choked  and  if  they  bent  they 
explode  mon  like  a  ibell  than  aajtaing  slie.  I 
1mt«  beaid  of  eerenl  exploeioni,  dangeroui  onaa, 
witbtbeeemeKotT  bottlM.    W.  J.  Lanoaater. 


and  bud  wood— and  two  bolts,  A  and 
rethar,  the  bolt  A  and  ateel  pin  B.  The  eye  is 
wedgB'Bhape  to  and  from  the  daw-foot ;  the  foot 
ia  tnined  to  fit  a  mstol  (eirula  eoniewhat  nnaUei 
than  the  foot  of  the  main  leg.  The  end  at  A  ii 
Jin.  thick  and  IJin.  wide,  owing  much  to  the 
weight  of  the  initrument,  I  haTe  a  4in.  rafraclor. 
The  bolt  A  is  an  ordinury  bolt,  drLTtu  into  a  hole 
En  the  main  eye,  tight,  to  preTsnt  ite  turning  while 
"  '■     '  '         jDg  the  thumb.      '    "      "  " 


■teel  pin  le  6-I6iD.  in   diameter,  drivea 

main-Iegtight,  toprecent  italoonning;  it, . 

'in.  as  ahown  in  Figs.  3  and  4 ;   by  loDsening  thi 


Iha 
it  jjiojecte 


thumb-nat  A,  the  eiteDBion-leg  will  drop  oS  of 
tbe  iteal  pin  B,  ai  seen  in  Fig.  3,  which  will  permit 
otitsbeingrBTBned,aa  usnm  Fig.  4  ;  by  tighten- 
iag  the  thumb-nut,  tbe  eye  is  held  in  its  ptaoe  and 
oat  of  the  way,  as  it  folds  up  inside  the  main-leg. 
With  this  deriea,  I  c&n  laiie  or  lower  my  tripod 
in  a  minute,  and  at  the  same  time  aToid  looseniog 


in  tUckness,  end  the  face,  a,  quite 

turned  out  a  brass  disc   5-32iB. 

rathei  larger  than  theiizeof  tba  tabs,  ■ 


long  enough  tc 
Flo.  4  and  6  il 
and  alao  bend  t 


whieh  I 

those  wbo  eihibi 


r  the  eye-face  and  aide  Tiew, 
olaw-foot  to  preTent  slipping, 
'i.  eepedally  when 


eboTe  belieTing  it  to  be  useful  to 


[19694.] — Thb  thanks  of  yonr  readers  am  doe 
Hr.  SkelLon  for  bis  letters  on  this  tnbjeat ;  and  i 
I  have  adopted  his  plan,  I  thall  be  glad  to  hear  my 


-il-       > 


f  /  u  .  a 


Inclbe 


landbareinuse.  Tbenaeeeaityof  elent- 
instnunent  at  times,  and  lowming  it  a( 
a  obnoos,  no  doubt,  to  all  wbo  read  your 


paper.     Tbenfore,  it  will  o 


/■Mw  Af  WMNt— wA/oA  a&D  nU  Iw  jfvod  ftrti^t  grain 


teetimony  to  ite  sxtraordioaiT  aoeuracy.  T  have 
worked  on  tomewbat  different  lines  to  the  earns 
rasnlt,  and  my  experience  may  perhaps  be  interest- 
ing to  amateur  ohaerrers. 

It  will  be  erident  that,  where  the  accmaoy  is  so 
great,  tbe  appliances  must  be  eaually  so,  or  they 
will  be  a  source  at  error  in  themselTee.  This, 
however,  1  have  found  easy  by  adopting  tbe  follow- 
ing methods  :~ 

To  find  the  «iact  centre  of  tbe  mirror,  divide  tbe 
droamf  eranoe  of  the  eeU  of  the  mirror  into  three 
rqoal  parts,  taking  care  thet  the  mirror  is  quite 
centnuin  ite  cell.  If  it  is  not,  allowance  muit  be 
made  for  this. 

From  these  three  pniets  u  oentres,  describe  a 
small  spherical  ttianitle  near  the  centre  of  the 
mirror,  marking  it  with  the  compassee  yerv  slightly, 

e it  so  as  to  show  in  the  light,  the  sides  ot  the 
angle  to  be  each  l-16in.  beyond  the  annt  in  h* 

formed.      The  radius  in 

Then  either  remore  ths 

plan,  which  I  have  done,  or  gum  a  oircular  piece 
of  blackened  paper  ot  tbe  size  required  —  eiy, 
3-lBin.— exactly  in  tbe  centra  of  the  triangle  [see 
Fig.  1)  which  is  fall  aiie. 

When  adjusting  the  mirror  in  the  usual  way, 
this  spot  must  be  brought  by  the  adjusting  screws 
into  the  omtre  ot  the  leBeotion  of  the  Hat  (or 
shadow],  and  this  can  be  done  with  astoiiJii>iing 
accuracy  and  with  the  greatest  ease.  The  sliadow 
ie  so  smalt,  that  it  can  be  exactly  estimated  as 
being  in  the  centre,  and  the  slightest  motion  of 
the  screws  is  obsemble.  Tbe  three  watch -spriuiti 
also,  wbieh  hold  the  fiat  in  the  oentre  of  the 
tuba,  maybe  made  themselves  an  additional  test  of 
aconracy ;  the  three,  being  produced,  will  eiaotly 


The'  adjustment  of  the  flat  Is  mkde  by  lb.  Sd- 
ton's  twn  pinholeSiODB  at  aaob  end  of  ttte  eyi  in* 
lube.    The  Srst,  or  oater  one,  la  tha  MlMl  idiMt- 

pinhole,  after  one  or  two  paitialfldtm, 
irtectcd  as  follows  ■— 

took  a  rod  of  brass  lio.  diameter  (Flft  '  " 
'    the  cbnck  of  a  iMb^n 


^l 


Jk- 

turned  down  the  small  pin,  b,  perfaMir  taM  Iti.  I 
'  ~  hetace.a.^quiteejn^.    lUal 


face  (a),  and  then  turned  down  to  At  ttatob) 


.  .  diameter  than  the  exterior  ot  tha 

might  not  be  gulled  out  wbeit  in  th*  tJe«eo> 
Tbe  diio  was  now  truly  oentied,  and  it  wm  oh 
to   melt  the   solder  i^A  it  waa   ready   te  tfc 


see  better. 

When  this  is  done,  bring  tbe  Sat,  ia  tba  uil 

way,  ooDcentiic  with  the  mirror,  and  maka  flie  e]^ 

tube  as  correct  as  this  method  will  admit  DfJw 

Sing  it  at  different  fttcasae,  dll  it  U  OoooanfaM 
Then   "refine"   tbe   adjnslniant^   ••  It 
Skelton  10  well  calls  it,  by  inaodudnc  the  nH 
piuholn,  when  the  appMrance,  when  porteet,  ril 
be  as  Fig.  2,  the  shadow  being  seen  ia  tbe  OMbi 
of  tbe  pinhole  with  the  apot  ia  ila  ooatra^  aidl 
itrioriug  of  light  all  rooad.    Uitieslla 
Brat,  make  it  so  with  tba  fiat  motiona,  Midti 
'    '-'  "on  of  tba  eyetuba will ba, H 

ill  tocusea,  aad  aleo  whaa  ftt 
tube  is  rotated. 
All  this  may  seem  a  good  deal  of  btmbla ;  M I 
lastal'vayB  be  remembered  that,  no  ■"**—*'■ 
perfect  the  mirror  is,  it  will  not  do  Ita  .bart  !■)■ 
Ibe  adjustment  is  absolately  parfeot,  whiAak 
the  last"  refinement"  can  aaoompliab,  M  tliatltfc 
worth  it  over  and  over  again. 

The  satisfaction  also  ^  knowing  that,  on  aO«- 
caaioDi,  you  can  aee  all  that  tba  night  will  aQov, 
with  epiendid  definition  on  good  nighty  oodSl 
tight  "  wollgathered  in"  on  all,  mnat  be  eqai- 
enoed  in  order  to  be  fully  appracnatad. 
Fordingtuidge.  T.  Weatlaks. 


OOBAP   HIOBOSOOPSS. 

[I9Cg5.]-C.  WxLEDBir,  19659,  will  find  tbatte 
equally  tSective  instrument''  cannot  ba  in- 
duced at  half  tha  present  ptioea,  ainoe  It  li  not  tha 
cost  of  material,  hut  skilled  workmuubip  eat 
time,  that  conatitnte  tbe  main  part  o(  tba  eoaL 
The  actual  value  of  material  ii  not  more  tbau  Bit 
sbiUings  in  many  microscopes,  so  that  to  ttiW"** 
an  for  brass  could  not  make  mooh  diSeaeM*.  A 
^rfectly  efHcient  stand  for  ordinary  pmpoaM  ■• 
I  bouEht  for  a  couple  of  pounds ;  beyond  thit. 
everything  depends  on  tbe  array  ot  laMae  Md 
apparatus,  and  tbe  best  of  theea  araooattyiM 

good  ones  can  be  got  at  a  reaionabia  SM. 

those  who  read  Ihe  following  latts,I«f. 
ot  buy  combinations  of  lanees— that  tllfc, 

. ,  and  jiu.  combined,  if  yon  can  possibly  la 

otherwise.  "So  microscope  so  fitted  giivi  wUl^ 
faction  for  aoy  period.  A  deoant  lin.  will  ibe* 
nora  than  such  a  bailt-np  lin.  Tha  latl«  << 
'  J.  F."  is  Bcund  sense  on  the  matter.  NmIJ 
iverv  malccr,  as  well  as  his  Birmingham  trisoki 
lupplies  a  vaiy  decent  instrument  for  tb*  pdM  h 
lames,  but  the  lenses  have  nearly  alwaya  lei* 
Buperseilsd  by  better  ones.  I  shonld  eoneiti^ 
chuing  a  stand  onlr,  and  then  trying  a  £MBlWq 
say.  tiuudlacb's.  which  is  as  good  as  any,  nllW 
in  price ;  and  afterwards  he  can  got  s  fMd|k. 
lor  30s.,  and  have  a  satisfactory  initru^^ 


( 
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qiwlilT  ;  the  bod;  hu  ths  atuu 
— '  nrith  Ui*  id-'-''  -     ' 


[19696.]— In  leplj  to  letter  19661,  I  may  uy 
tliat  I  OMd  k  micicwoope  ot  the  kind  dsacntxd,  bat 
without  coudanter,  fin  about  thiee  yeura,  lad 
iDond  it  extremely  Qufol.  Ithun  aliding  kdjnit- 
ment  to  the  body,  ud  line  adjastmant  to  atue. 
and  i*  pioiided  with  a.  lia.  objectiire  at  vsry  Ui 
tancUid  Kjrow- thread 
jiD.,  I  WW  able  tc 
iful  elidea  of  leleoted 
qimomi ;  u  laoc,  lor  moUQUng  purpoiee  geneianj, 
It  ii  mora  conrenient  thao  a  very  large  oue,  M  tb^ 
atage  ia  to  near  the  Uble  that  uo  reat  ia  required 
tm  the  band  when  manipolatiiig  aa  objeot 
tltanoo.  It!*  loldtorfl  lla.ed.  Il  ICr.  Coopet 
fakTM  tor  foilhar  nitigulaia,  he  can  bava  thrai  ob 
MLnxtiaisg  bia  addraaa.  B.  O.  A. 

THB  BiaSTS  OF  UTVBNTOBS. 

[19687.1—1  iX  »ary  e,\AA  indeed  to  bave  tbe 
kdnuitage  of  "Sigma'e  antagooiim.  But  doae 
he  not  atate  the  poiilion  wrongly  I'  U  it  ii  to  thu 
"mdvanta^of  the  community  toenconrage  every  ~ 
on*  to  bruig  forth  hie  ideoa,"  then  it  ii  to  their 
■dTMltan,  and  there  are  no  two  wnys  about  it. 
To  admit  Iha  advantage,  bowevsr,  and  then  foUoa- 
it  np  by  that  which  reetraioi  and  diaoodragea,  is 
aimply  to  plav  feat  and  looae.  Before  the  admitted 
advantage  of  encouragement,  all  laTentora  are 
•qnal,  Aa  ol  right,  then,  they  may  claim  that 
their  equality  as  mventon  ihould  be  upheld,  and 
that  fowl  aboDld  not  be  made  of  one  and  fiih  of 
another  by  a  money  dividing- line.  Now  what 
exaggeration  ot  olaim  is  there  in  thiiF  And  ii 
thii  right  can  only  be  maintained  by  makiiig  tht 
~    It  of  patenta  free,  ia  the  community  Co  atultit^ 


Another  olaia  of  engine,  like  the  above,  except 
iths  dome,  which  ii  over  the  firebox,  and  valve 
n  boUar,  with  open  wsather- board,  ia  repreeented 
l'^   *■  C^oIoBBoL^*  &a.  :  thate  are  I'l 


mine,  who  wai  m 


>T  officer  in  a  merehant' 


the  ^uit  halt  a  cantory  ago,  tried 
hie  hand  with  on  aQxiliEiiy.  not  in  the  ahape  of  a 
•crew,  but  ot  paddlei  on  each  quarter,  not  tevolv- 
ing,  bat  in  imitatioa  of  ths  savage  "  paddling  bia 
own  canoe."    He  bad  a  nnall  ateam-boat  mooing 


There  are  three  eagioea,  Noa.  291,  202,  and  293, 
having  valve-cheata  on  top  of  the  cyliodera  ;  th^ 
were  bnjtt  at  Nina  Blmi.  The  dimrauioaa  axe— 
wheeli  6ft.,  ojol.  17111.  by  22in. ;  the  beatinga  are 


grant o 
^wlfn 


If  ralherthanmakeitfreeP  When  applicati< 
made  for  a  patent,  "Advantage  to  theCammaniiy, 
looting  to  the  iubatuice,  iuquiiea  only— Is  aii 
tnTandno  hate  ?— as  to  inventor,  Don't  know  him 
Bxpaue  in  obtaining  protection,  on  the  contrary, 
njaota  the  tnbat&nce  that  ths  communiiy  does 
want,  nnlfiai  it  can  alao  set  ahadow  that  ths  com-. 
M  not  want,   Thr 


The  I 


yj^s 


vant,   llir 
uTraatage    to    the     comm  unity. 


eipenea  runs  con 
The   1 


tha  djatarmining  qaeation  to  be.  What  ia 
e^lt'*  invention  f— not,  Haa  he  got  an; 
Aalatlsr  mode  ot  aeleotion  being  bluo 


.  _  la"  advaaoea  that  "patenti  prevent  __ 
one  elae  from  oaing  their  aubstance,"  1  by  ot; 
meant  accept;  bnt  the  diuiuasiou  of  tbia,  aa  ot 
■one  other  pointa  in  hia  letter,  ia  ooliide  what  1 
now  have  to  oooSne  myself  to.  So  allowing  that  b 
"modarate  check  "  ia  requisite,  I  merely  aay  that 
flib  most  not  go  back  on  the  road  that  the  com- 
MUUitt,  in  deoidiiig  to  protect  invention,  haa 
■Uetaa  to  follow,  hut  mnit  be  a  genuine  weeding, 
«i  the  "  iurviTal  ot  the  fittest"  print"'" 
■       -    ■       —  itiatheai 

npy'P- 
bluoderheaded 

1  have  taii  that  ths  grant  of  patenta  should  b<: 
free.  I  do  not,  however,  mean  by  that,  there  mnat 
lie  no  mona^  payment  on  a  patent  at  any  timt 
during  Iti  austsnce,  but  only  that,  at  any  rate,  uii 
to  the  grant  of  the  patent  thsie  bhould  be  none. 
If  the  community  decide  there  shall  be  monev  pay- 
maot,  the  method  of  this  should  acoord  with  theii 
own  leaolntion  that  invention  is  to  be  enoouraged, 
tiuf  *  bU  ;  and  not  be  framed  from  a  "  how  not  to 
do  it"  ptnnt  ot  view.  My  own  opinion  la,  that  if 
the  duration  ot  a  patent  is  flied  at  a  term  ot  yean, 
there  should  be  no  money  paymenL  An  invsntoi- 
paya  for  his  patent  in  "  particularly  describing  and 
Hoartaining  the  nature  of  hia  invention  ;  in  other 
words,  by  Uie  equality  of  knowledge  he  eonf  eta  on 
the  eommonity.  If,  with  fixed  term  of  duration, 
thecommnnl^  will  have  feea  in  addition  toda- 
aotiption :  or.  if  no  period  of  duratioa  is  flxed,  then, 
in  either  cue,  payment  ahonld  take  the  form  of  an 
" annnsl  growing  tax;"  not,  however,  exactly 
anch  aa  "Sgma"  deecribes,  a  blind  levy  without 
toondation  principle,  but  a  percentage  on  income 
aotnally  derived  f  lom  the  patent, 

Aliq.aanda. 

In  &  S.W.S.  QOODS  BNQISBB. 

0  since  I  noticed  a,  letter 


aaking  particulars  of  goods  eDgines;  I 
•end  a  taw  particulars  of  the  L.  &  S.W.R. 


„_ie  ot  whii 

In  Mr.  Beattie.  and 
(&.,inlS78.  Tbew 
oylinders  IT  by  2^ 


h  I  send  sketch  wi 

built  by  Bayer  Peacock  and 
heels  are  5ft.  in  diameter,  the 

_, ..   .,       ,     le  wheel-baBeial4ft,6in..tbe 

load  on  each  axle  is  (I  twlieve)  15  tone.  These 
engines  are  Bttud  with  lleattie'a  patent  apparatos, 
by  which  the  ateam,  iuttead  of  bloning  through 
the  safety-valves  into  the  air,  can  be  turned  into 
the  tender-tank,  thus  hsatiug  ths  water  l>sf ore  it 
enter*  the  boiler.  These  cn)(iues  inn  the  "Tavy" 
and  other  goods  trains;  there  aia  3G  engines  of 
thia  alass,  24  of  which  are  fltled  with  the  brake  on 
the  URine;  the  nomben  that  came  iulSTS  are— Inl, 
IM,  160,  162,  229,  2.10,  308,  3liU.  370,  371,  372,  373, 
"ntare  is  another  class  of  Koodi-eoginea  having 
the  nme  dimeDsiouB  as  lbs  371  c1a»,  only  the  aila- 
boxaa  ar«  ODtaide,  ths  engine  haviiijt  double  frames 
•ad  differently  shaped  cab;  there  are  12  of  this 
elaa:tlia  noinbers  are  from  2T3- 278  and  2B5— 


-jpresented  by  Baby  (No.  lOS],  Stonehange  (16), 
and  over  thirty  others ;  the  t>eariogs  are  inaide,  the 
drivers  6tt.,  cylinders  ITin.  by  22in.  Theseengines 
have  no  brake,  except  on  the  tender- wheels. 

The  "  Elefdiant"  (51)  is  a  representative  ot  the 
most  ancient  6-conpled  ennines  on  the  road  ;  she 
has  ontiidebearinn,  oylindara  are  (I  think)  IS^in. 
by  22In.,  the  wheels  are  5ft.  Many  of  this  olaM 
are  "scrapped." 

I  am  aorry  I  have  no  farther  details  and  vaighta 
of  the  enginea  I  have  noticed,  nor  particulars  ot 
the  Dsw  6-oaapled  enginea  juit  put  on  the  road  by 
Mr.  Adams,  built  by  Neilaon  ajid  (To.,  Qlaujow. 
Perhape  some  correspondent  can  give  them.  I  am 
Bare  they  would  be  interesting  to  many  others  be- 
sides Clyde. 

BOBBW-PSOPBIjLBBS. 

[19699.]— Ixdoea  not  matter  what  the  anbjact 
- ■•         '        s  of  the 

up,  and  have 

badi,  I 

notice  on  ths  experiments  of  a  Mr.  Boot  in 
America  on  the  position  of  the  axis  of  ths  acrew- 
propeller,  ia  which  it  appeared  that  when  the  aid* 
was  at  an  angle  with  Uie  keel  of  the  vessel,  the 
resolta  were  better  than  when  it  was  parallel  with 
it.  Sachl>eing  the  case,  the old.ory erop*  up,"  Who 
wooldhave  thought  it?"  Bat  somtbow,  sooner 
□r  later,  ■omsonedoes  think  ot  it,  and  a*  a  reanit, 
eomething  beneficial  comes  from  the  thought.  When 
I  re^d  the  article  in  question,  my  memory  went  back 
to  the  days  otyoathwhenIhad"toscnlI  the  captain 
ashore"  in  the  jolly-boat,  and  well  do  I  reoollect 
the  difTertnoe  in  speed  between 
the  oar  as  nearly  noiizontal  as  i 
I  stoQd  on  the  aftermost  thwart  ot  the  boat,  and 
•culled  with  the  oar  at  a  large  angle  with  the  line 
of  keel,  and  bore  downwards  so  a*  to  depte**  the 
stem  of  the  boat— using,  in  fact,  the  oar  aa  a  ea~ 
pound  lever  :  the  water  over  the  blade  of  the 
torming  the  fulcrum,  the  mllock-hole  in  ths  at 
of  the  boat  the  point  of  pressure,  and  the  sculler 
working  the  oar  and  prsssmg  down  the  power.  A 
ikilf  ul  Bcnllar  can  get  a  good  speed  if  he  keeps  his 
liand  well  up.  Any  one  who  has  been  in  the 
Baetem  eese  becalmed,  may  have  often  seen  a 
Chlnaae  jnnk  with  her  large  oar  over  the  quarter, 
and  tour  bauds  scnllicg  and  getting  one-and-a- 
half  to  two  knots  an  huur  out  of  a  heavy  junk 
oanying  200  or  300  torn.  Again,  the  way  "-' 
Chinese  handle  their  sampans  in  the  rivers  is  so 
thing  wonderful.    The  Chinaman  does 

r^D*     in     a     hnllniD     ,'ti     tl,>    tnn  a#    hU.tbH 


the  topot  his  atemboard,  but 
works  it  on  a  pin,  with  a  smsll  hoUow  in  the 
underside  of  the  oar. 

Consequently,  it  is  only  by  the  pressure  of  the 
loom  uf  the  oar  downwards  on  the  pio  that  it  is 
kept  in  place.  Whether  a  motion  it  realisable  like 
that  of  the  oar  ct  the  sculler,  which  is  an  imitation 
of  the  flshee'  tail,  tor  large  sea-going  steamsis,  ia  a 
.[uestionof  doubt  and.' probably,  iheonly  approach 


betwetn  BlaekwaII-pI«r  and  Gteenwi^  whkb 
was  ehrlitened  "  Daddy  Long  Legs."  ffil  pniia 
was  not  strong  enough  to  go  on  Terr  Img.  That 
wa*inlB43. 

I  suggested  the  amilliu  notion,  bat  hla  mooej 
loss  aiM  expenditure  nocened  him  of  any  furtbar 
experiments.  I  baUevo  that  the  notiim  may  be 
worked  out  and  utilised  in  inland  navlgatloi), 
espacially  in  oanalt,  where  paddlea,  either  bioait 
or  stern,  or  even  the  aeiew,  are  objaclfouable,  on  ae. 
oount  td  the  waah  on  the  banks.  Weia  I  a  toon 
year*  yoimgsr  I  should  go  in  and  try.  Thate  are 
pleotrof  jont  couttibntora  who,  if^not  thoTonj^ 
salti,  have  had  a  oonslderable  lick  of  the  tu- 
broah,  eombiaed  with  mechanical  proclivities,  who 
will  see  the  value  ol  the  notion  of  the  sonll,  and 
may  probably  elaborate  a  motion  worked  by  steain, 
siuular  to  that  ot  men.  Your  wmtdbutor,  "  Sun- 
light," who  laews  to  be  able  to  tackle  moat 
thmga,  nuy  posnbly  take  ap  the  idea. 

Khoda  Bnz. 

FUBH  ZINO-DTNAXO-KAOHIITBS. 

[19700.] — With  reference  to  the  question  raised 
about  pure  duo  l>elng  obtained  by  electrolysis,  in 
latter  1S523,  "Sigma"  does  not  aay  what  the 
...I,.,  .i,L.j  ■75..;^  -*     w i iathat 

Demaiiea  in  acnuDDie,  m  omer  lo  onve  »  off,  and 
thi*  t*  the  giMt  difficult  I  find,  as  a  crucibla  eon- 
tai^g  lime,  iron,  or  euica,  will  not  do,  aa  zino, 
when  melted,  take*  up  a  small  amount  ot  theaa 
element*,  t  have  not  oared  about  making  the  ex- 
periment in  a  platinum  crucible-  Ai  to  the  extract 
which  "  C.  F.  M."  kindly  gives,  in  letter  19578,  il 
will  be  as  well  to  make  allowances,  seeing  which 
*ide  the  water  it  comes  from,  and  alao  the  clan  of 
Journal  in  which  the  atatemant  ia  made.  It  puro 
lino  haa  ot  can  be  made  in  such  large  quantineB, 
it  would  surely  have  found  ita  way  into  tfieBugUah 
market,  where  such  a  product  would  be  a  boon, 
not  only  to  the  chemist,  out  to  all  engaged  In  the 
making  of  batteriee,  etc. 

In  regard  to  dyliamo-machinas,  I  wish  to  point 
out  that  if,  in  deseribuig  a  machine,  people  wonld 
be  more  partionlar,  they  would  save  a  deal  of 
trouble.  Tbla  I  mean  kindly,  and  tmit  that  thoao 
gentlemen  who  have  favoured  us  irlth  a  part  of 
required  information,  will  not  be  dsbarrso  from 
*15  ths  aame.__  PIrat,  a"  '"    "  "   "' 


it  has  been  realised  in  Mr.  Itoot's  expe 
placing  the  axle  of  thescrewat  an  anglewith  the  line 
'>tthskee1,-  but  I  firmly  believe  that  some  such 
inotion  might  be  made  availalla  as  an  auxiliary  in 
uases  of  calms.     It  often  happens  that  twenty  or 

thirty  miles  Changs  of  position  would  take  a  ship    — _. ,  -       ._  .     ...- 

out  of  a  belt  Di  oalms  Into  a  trade  or  monaoon    better.    The  prices  and  weights  (approxiraatnl  at 
wind.    Tke  Idea  it  not  a  new  one.    Afriond  of  loovered-cotton.  waftw«teia.'8Na<!pi*slllr«a  *pw 


machine,  deaeribed  by  Mr.  Hanson  on  page  310,  he 
says  that  the  length  ot  wire  on  armature  ia  about 
1.2O0tt  of  U  or  IS  B.W.a.,  tha  B.  of  which  it 
aioiil  iohm. 

Now.  according  to  table  given  in  " Sigma'*" 
book,  that  length  of  wire— say,  U  D.W.O.— would 
have  bB.  of  1'7  ohm.  No  length  of  wire  is  men- 
tioned tor  field-magnela,  bnt  merely  the  statement 
that  it  is  wrapped  with  8  or  9  B.W.O.  wire.  R.  ot 
which  is  equal  to  R.  ot  armature.  If  this  is  so, 
aboat  4,000lt.  would  bs  required  for  B.  to  be  1-7 
obm.  Snpposine  Ur.  E.  be  correct  in  the  B.  of 
i  ohm.  for  the  l,200It.  of  14  B.W.Q.,  he  would 
require  about  l.lOOtt.  ot  9  B.W.O.  to  make  R. 
iqual  to  B.  of  armature,  and  as  l.lOOtt.  of  9 
3.W.Q.  double  cotton -covered  wonld  weigh  about 
341b.,  which,  at  Is.  9d.  per  lb.,  would  cost  £7  7*., 
'  as  I  calculate  the  fenKth  to  be  4, OOOtt.,  would 
!9  a*.,  which,  in  addition  to  Che  1,200ft.  of 
H  B.W.O.  double  cotton -covered  for  oimatnte, 
will  weigh  about  361b.,  which  at  Is.  lOd.  per  lb., 
— luld  cost  £3  6s.    Therefore,  I  make  out  the  Oott 

wire  to  be  £22  Is.  different '      '     ' 

',  on  that  simple -lookine  stat 
Mr.  Hanson.  Had  Ur.  H.  stated 
F.  M.'s,  it    would 


n  toe  (WD  Dases,  aau 
iment  ot  B.  given  t^ 
ed  the  actual  length 
Id    have   been   far 


JiU^OLISB  HSCHANIC  ANXl  WORLI*  OE"  SOIBNOBt  No.  86». 


■uebyona  of  the  laii^t  maiiutantuivn  of  iosu- 
Ut->'-  win'.    Ill  «  iiii)>fir  {•ivBii  li.v  Dr.  rii«iii.rui,  and 

Kublitlwd  ID  Ihit  jouni&l,  it  itiitvil  ILa  U.  of  F. 
L'b  tboulil  b.i  ten  liuii'stlie  U.  of  uniiituro,  aud 
I  cuu:iot  but  tbiuk  tb:il  if  Bui^li  bo  thu  ciuu,  AUhth. 
Siemi'Di  uuat  uoiuttuot  ttxii  dyiiiuauii  luum  DU 
tiitte  i>ro]>oitiuiii. 

Nliw.  al  t>>  "An{;lD~l>ai-p,''  vhu  citIuiiIj' hiu 

Siveu  u«  Diiiat  williuelr  hia  tnpnrieuce  uid  leiulta  : 
at.  uiifaituuntely,  I  cuiD'it  mttku  nut  tlio  length 
uid  ^ix;.-!  ot  Ihi  wire  on  liii  tnuchiue.  I  luiie 
followMt  op  thu  RorTcsi^ndKica  botwEoii  "Auitlu 
Drnii)''  BUO  Mr.  KHUDBUy,m-lhiv8  noted  carefully 
the  litt'T  where  "  AqkIo  Dnoe"  uilii  about  the 
cuuttructinu  ot  tlruunot,  bIsj  the  luttei  vbuvi  he 
•^n  Mr.  Keuucdy't  aid,  ha  hiLviuK  ciuittuctoil  nua 
wbicli,  imfortUDStely.  would  iiot  work.  Urjw  he 
MlCCenlod  iu  )i<''t''ix  >^  to  work  bu  doen  Dot  ■>y, 
«xr<']>t  that  he  did  not  follnir  Mr.  Knimedy's 
■dvjce.  hut  wDikfd  it  nut  od  tlm  untriuii  liuen  loa 
J«pp  Mil,  pIOMUl  vol.  .  imd  OH  ]-.!(;«  o-i.i,  etjitea  tlmt 
It  «i11  dupoaic  2'jlb.  of  cojipcrpcr  Iquura  foot  in  ^1 
hnun :  hat  u  to  liiiia  nud  leoytba.  uleo  weigbU  ut 
win.',  v-eare  iu  the  dark.  1  sliould  like  "  AdbIo 
D.1UI-''  to  autwet  me  theiie  few  quMtions :  Ut, 
Tbem  etically,  what  weight  of  copjier  should  the 
djuaiuo  depotit  psi  hour?  '2ud,  Tna  truHtliH. 
weiitlils,  eixsii.  and  coat  of  wima.  nud  method  of 
wiudiunsuiiijiQiaB  upforR'a?  3rd,  The  thi 


BBPLIES  TO  QUEBIBS. 

tie  (t(M  and  niiHitir  af  Iht  tuiry  mtid. 

M33S.il— O.    W.    B.    BoBlnsB    C^.a 
"  KiLjioiur  '■  is  of  '•  ti«4t  Britain  "  cl»« :  -0» 


OB.      ONW 


The 


kIio  apecd  at  whic) 


ins:-  4' 


tlcctroninti 
Tuua :-  .%ih,  The  total 
wkiii^iki.  Of  macqiue .'  iti  lact,  1  should  like  to 
knoB-  how  thp  machiiio,  ctimpire*  with  thul**  laid 
down  hi-  Mr.  Keuufd.-,  m  to  the  R.  of  P.  M.'a  btiug 
fin  Mmai  K.  of  armature. 

TbeL-ttor«entl)v  "B.  P.,"  pas'?  4-2'i,  lias  milled 
tue,  iM  it  appears  ti  bavu  duuu  ''  EaruuKt  En- 

Siirer."  In  eiviutc  the  Uiiti.  i\:  i  .ofwiri'n,  1  uiiit>.- 
xu^ht  that  it  tem  f  ,r  a  niiehiiiu  (li'it  H-.mld  i-iTe 
»  light  of  :i,(Ki(lc»ndl..B.  r.Tli:i;i"  "11.  1'."  w.uild 
klodly  my  what  l>i{lititH-uuld  |tiv«incaiiill<:iil-  Ou 
page  -tTl  *B.  P.,''  apuukmi;  ot  lliu  11.  nf  urin.ktur«, 
■ays,  "but  aa  it  is  divided  iot"  twoiiirrH  in  tho 
armaiiirf.  itsoetuiil  R.  is  Poly  1  of  tlir  wliolu,  or. 
uv.  \\  clim.*'  I  tl-i  not  tmderst.iud  hni-  iti*  ouly 
B'-whynotii  "ll.r."  si*-"  lb«K  of  an  aic 
liiupn)  1  Oohm.  but  iuaboofc  jus-  publishm]  it 
giTcs  iiii«  lamp  wb«ii  buininiE  the  K.  from  1  (o  1-1 
■•hill,  two  iMiipa  iu  iifriPi  II.  it-va  4  tu  i  "hm. 
tbiti?  luiaps  iu  tecitfl  It.  truui  s  to  M  ohm.  ^Vhiiih 
is  iviri'-ctj'  ]i  aiiivaT*  lo  me  that  th»  niily  way  to 
luU*  th»  diUioiOtj  il,  lir-t,  tj  know  tbu  It.  of  lauip 
aiid  ciidaotuthj  semiudlj,  ti  kiiuir  thecurrdut  lu- 
4>Uiei1  to  ciTe  a  cerriiin  llsbt  iu'uhuivJ  in  (■aucllos. 
■Uid  tb>-DbDiid  a.  inachii;o  th:lt  will^ivo  llti  inquired 
oarieut,  iu  ciiH*ttuctiue  which  the  cos',  of  wire 
■hould  bo  couiii.iL'reil  with  the  least  amount  of 
powir  reguired  fm  ilriTiui:. 

Ft  t  uipi  Hc  me  readers  will  oouie  f  iirwird  and  gi  re 
us  some  duta  ua  lOiiotdn  what  I  have  jiiat  8tat.t;d  aa 
beiuRmiuind,  aui)  i>i>rbnpn  "Auulo-Duie."  Mr. 
HaT..<.u.  aud  "It  I'."  will  eivo  ua  data  about 
bdildiuf;  machiue  f or  a  line.  Aa  to  whit  "Sixmii" 
■ajk  about  hive  and  there  bniuK  fnuud  a  reader 
Md  wouldbuild  a  m ichiue  nu.'cuisf nil]  ' 
cliiud  to  tbiuk  tbtre  me  a  ^i-^d  many  wl. . 

they  niittbc  haio    Fipiuinod  to    then  iu , .. 

aiauuer  what  is  tcquiTBa  iu  thu  way  of  data,  &c. 

It.  u'llinfia.  cun  bu  found  by  lookioR  up  sniae 
h  Jf-uoioujouruulsor  *ii  for  tbe  l.tti  two  year< : 
but  It  Diraui'  a  jin-af  deal  of  trouhio,  nnd  u  eo 
BiBoy  re*d.'n  of  the  •  IS.  M."  ai  tbuie  are.  who 
rfww  tbby  haveathorouKhkuowli'drfCotBlectiicilj-. 
aortly  tli.y  will  come  forward  with  the  ivqutrod 
iiifaimii'i'<u.  Aa  1  trwk  huik  the  hut  thrua  or  four 
ytazi  "  E.  M.'a"  I  ate  how  well  the  si  ' 
of  t(!lE]iLoiiea,  microphuuen,  aud  gua-eugiut 
havelvpuBoueiulo;  uud  with  djuaiuos,  I  quite 
thoiigbt  that  we  hud  u  i>eruiauFUt  Iciaud  iu  Ur 
Kennedy,   but  who,   I  aui   lorry  to  say,  has  uol 

E>eu  UB  ;iuy  of  hij  kuowlt.!^..  for  auiue  lime 
opiug  that  hy  thi,,  '■  SiMuia"  *illhavu  t«ov.T« 
faia  LvaJth,  aud  that  hu  luuv  aid  ui  with  his  lufor. 
■aatiou,  1  uiu^t  biiuK  thiii  Kltur  to  a  cloae,  trust. 


.•uisf uliy,  I  ani  ii 
iiaiiywiiocoutd. 


uualitv.  uud  ajfitste  the  i 

By  repxsiug  tor  two  dj] 

Mid  carriBB  down  with  it  alt  tlip  impuritici 

Biittaiwrcba  inioluble  tu  boiizjlc.     The  dear  liquid 


uiied  is  intrjdui-od  by  smili  , 

into  twice  its  volunia  of  alcohol  ot  SO  poi  cent., 
•gitatiu-;  coutiuuilly.  During  Ihia  operatiou  the 
guttAjK^reha  is  precipitated  iu  th.i  state  ot  a  pasty 
maaa,  ptrfcotly  whito.  The  di-iiecition  of  the 
gntlap^lrcha  thus  purified  ipqiiim  tcreral  wnka' 
i>po9ure  to  the  air,  bat  miy  he  acciderated  by 
trlturatiOD  in  a  mortar,  which  liberatei  maiitare 
wbicb  it  tend!  to  retain. 


„    ,    _,    ft.     No.    2IKI1    was 

tormerly  .\  double-bogin  taulc- engine,  beloaging  to 

U.  W.  tendrr- engine,  with  leading  liu^ie  only; 
eyliader^  ITin  by  Slin.  ;  drivers,  Ktt. ;  hutting 
lurface,  about  l,TuO  aij.  ft.— C,  B  M. 

[43:ul.]-a.  B.  B.  Buslncs  —  Uulcos  the 
uumbots  bav.>  b.'«ii  altered  lately,  2tiU,  2!J1.  aud 
305  most  bi>  Mr.  Smclair's  7ft.  singlui,  with  lOiu. 
hy  2liu.  cylludurs.  Xo.  -Ii  used  to  be  one  of 
Uooch'n  ■>«.  liio.  coupled:— Cylinders,  l.^in.  by 
£liu. ;  built  by  Sharp,  Stewart,  and  Co.,  Uau- 
cheater,  aud  kuown  aa  ''ButtviHy"  cli>s.  Xo. 
US  used  to  he  oua  of  S'larp's  pins-ugur  engiota  : 
cytiudms,  idiu.  by  30in. ;  ainglo  drivors,  oft,  Gm. 
-C.  II.  M. 

[44083  aud  .H.-iO.i.l  —  Q.W.H.  Engines.— Di- 
-  'jua  ot  a.W.It.  ouj;iueB,  No.  lO'lO  daaa 
iw  gauge)  have  bo,  u  nuvrral  timoa  given  (aea 
I,  back  vols.).  1  Mut  skatoh  twoyO'tn  ago. 
GylindaiB  ars  IHiu.  hy  2lin.  ;  drivmg-wbeeis 
(angle).  Tit.;  bating- so rf see.  1,278  sq.  ft.; 
weight,  l.jaded.  3i\  toua.  -C.  It.  M. 

[411.^1.]-I..0,  &  D.K.  ED«iDea.-No.  2S  bis 
oyiiiMl'iH  liuu.  by  ::.:iu.  :  oupW- wheels,  Utt.  Giu. 
-C.  It.  JI. 

[1I.5UJ.J  -a.  W.  B  E  jKlnoj.- tu  r"tiirsnne  to 

!■  reini.k*  of  '-CMntairs  '  (p.  7i»j,  wh  im  I  luve 
thank  for  Etiv-Tnl  iiirareating  illustrjtiuiis  of 
CSalBdouiaii  eii,tiuuB.  1  m  ly  state  that,  iu  ai:aonbiii-!e 
Witt  my  promis-,  1  f»rwardnl  traduea  of  the  Ttt. 
itugla.  ii.  W.  It.  uul  S.  R  U.,  moru  than  two 
years  as  >.  Unf  ;[tHnat-.'ljr.  however,  they  were  of 
lather  largo  siza  (b^iug  taken  from  thu  olli  dal 
drawiugB),  aud,  oiriuK  to  that  drawback,  I  aup* 
poM,  did  uut  Mppedr.  I  bal  w>draciiigiafail.ible 
at  the  time  lor  r-ilu':iiig  tho  drawinju.  auil  tbey 
are  n:i  lougw  accoaaibb.  tu  uis. — I.'.  B.  Al. 

r4ifri-j  ]-01d  O.V.R.  EuEiuea. -•■Iiioii." 
ryfiudora  l-'i;i>i.  by  lltiu.,  dririni;- ■Tbu<>la  'ft. 
singU-] ;  "  Courinr,"  cylindurs  l.'lin.  by  21iu.. 
irivm^f-wlicil*  (tingle)  tilt.  This  latter  iaii{iiiu 
leloiiHs  t.>  the  "  Qreit  Dritaia  "  uud  "  Lord  ul  thu 
Isles  (ilaaa,  and  is  still  tuuuins.  I  hjvu  uo  p'lr- 
ars  at  to  other  cugiiifa  mt-uEijuud.— C.  B.  M. 
3071.'— East  AnKilaaFusaautfar  Basinea. 
-in  lettur  lOr.Jl  (Vol.  XX.";.,  p.  ij:,)  I  e.te  a 
trailing  aud  tomu  low  purticu  ori  (i>rhiL:h  1  now 
Bupplameut)  of  the  eiiginvBatkcd  abju^  by"Eait 
Aiigha."  They  were  IU  m  number  (Xoa.  lUS  to 
117  of  the  old  Eaat^mi  Counties  eugiuut),  aud 
Were  built  by  Mansrs.  Shirp  aud  Co.,  Mau- 
ebeator.  Cylinders,  loiu.  by  2liin. ;  driving-wheels, 
5ft.  Uin. :  loading  aoit  trailing- wliuols,  3t<.  Cin. ; 
iD>ii1e  cvliiiJeri  aiiU  duutfhi  frames:  117  labea 
(Itiu.):  beating-surfao'i  -  tub  1^  lii'iKift. :  liiebi. 
.^7-utt.-io-J.  TWifl  :    w«ijht    -Jil  tous.     Xo». 

.  the  E,  C.  B.NoB.  I  tu-'i'JG.  X.  B, 

Xjs.  1.  III.  ;;0,  Til.  and  tSu  ola-an  on  the  L.  D.  aud 
S.  C.  It.,  I'J.  ^U  aud  uihcr  cbLu-i  on  H.  ^.  B..  and 
ou  L.  and  X.  W.  K  ,  Uidlaud.  Gfeat 
aril  aud   Westera   of   Ireland,   aud   other 

favouritus.  and  did  uiCLlleut   work.— C.    It.   M., 
Kew  Z'jalaLd. 
14i-.i4l>.]-  'Antares"  i;.linell«llt  Jet;— I  am 

■<  L'naaiwered  "  uoluniu.     Tuejet  *■  Autares  "  aeut 

mu  to  try  with  tha  Kai-ri^j{uUtor»  was  a  very 
ordinary  "  iii  x«d"  jpallflrn,  uut  at  all  one  of  the 
best.     A  silcty-jut  ciunot  be  altered  to  the  mixed 

and  if '-Niivii-.)  "  ^ots  a  good  light  with  what  ho 
has.  aii.l  biao^ygeii-liag  wtl'  last  the  time  ha  wants, 
ha  bud  bettor  let  well  aloue.  M'o  may  bavo  better 
jets  before  iicx;  winter.  I  am  ctrtsin  the  blow. 
thr.iughs  cau  Im  vsatly  improved  in  light;  and  as 

h»d  ut  any  reiiwuaUa  price.— L.  \V.  """ 

;riJO;j  —  Charcoal  Blackloff  (U.^)— Iu 
m^kiuK  utaatcuil  the  billets  are  formed  lu'o  a 
couiail  pile,  wlileh.  beiug  covered  with  earth  or 
clay,  ia  suffered  to  buru  wicli  a  limited  aucoM  of 
utmosiiheric  air,  by  which  its  complatv  combuition. 
or  reductiou  to  usties,  is  pievcuteil.  Auotbur  and 
a  more  perfect  mode  ia  that  of  aubinitting  wood  to 
a  red  beat  iu  a  kiud  of  distilUtiiry  apparatus, 
consisting  ol  cut-iron  cyliudeta,  from  which  iaauu 
one  or  more  tubes  for  the  esc  ipo  of  guteoua  matters 
aud  vapoura.  A  third  method  conaists  in  axpoaing 
it  10  tbe  actiju  of  highly- heated  steun.  The 
quantity  of  cbarcoal  oUtoiucd  Iroin  wood  dacreaaai 
m  proinjrtion  an  the  temperature  increasea.  At 
482"  (Fuhr.),  the  average  product  of  charcoal  is 
60  per  cant.;  at  572°,  33  peroont.;  at  Ti2>,  abont 


211  par  oeut. ;   and  at  tbe  t 
ptatiiiuin,  about  13  percfu 

tlio    duiatioii   r,f    cariMuiaal 

•  btlii  tliu  pioucji  is  slowlr  carriad  os.  .^ 
uailiunisa'iou  t:io  normal  utIkid  of  tba  wmi 
i»  dividud  iuto  two  parts,  one  ot  wbiok  ■- 
maiua  in  tbu  cbaicoal  uud  the  othar  oHapaa  aJA 
the  volatile  products.  Thisdivuioa  vaiias  witkUa 
tem[>eraturu  ;  thui,  at  ISi"  ths' ooiboa  msaiaiii 
iu  the  eb'irtt0.d  is  d'luble  (bat  wbicb  eaoap«s;  ii 
tweeuJ72'  aud  lkl'2'  the  two  poitious  ara  afsil, 
aud  ai  a  biglitr  temperature  tba  quaatitylta 
etuapcB  is  doubla  that  remains.  The  obataotl*. 
'  taius  a  iiuautity  of  carbon  proportionata  to  Ikt 
temperature  of  cjrboniiatioui  atUi'  it  iaelidB 
-    - .  of  carbon,  at  572~  73  per  c«it,  rt  Tif 


BO  pert 


.,  and  at  a  bigUer 


tempemtnra  Ms* 
I  the  product  caiM 


_  a  state  ot  purity,  as,  bowerer  tba  chimoal  «q 
bu  prupariKl,  it  aiwayi  cuntaiiM  iiaaaoiu  mtBm, 
varying  with  tb>-  tempi^ature  of  ita  prapanliia: 
whunmaduat  Ibii' it  amounts  to  halt  tba  wo^Uit 
th«ch.rcoal,  at  572"  to  otie-thinl,  at662'taaa. 
fourth,  at  iii"  ti  one-treutieth,  aud  at  tho  bigkttf 
t^mpNature  to  about  one-huudr«dtb-  Wka 
wood  ia  oarhiuiietl  iu  i>ertectly-aioaed  viMrii,lb 
reeuhiug  cburuoal  rataint  ueaily  the  whola  aa«M 
of  cvbou  ;  wheu  thus  charred  at  betweon  KUfmA 
GUU  the  percautage  of  carbon  is  kboat  BO,  whJikB 
thrico  that  coiituiued  iu  charcoal  prapared  u  tkt 
usual  wav.  Tho  position  of  the  piece*  of  waota 
thacyliuders— uuualy,  whetb'>r  cuutral  or  bsMmJ, 
Ul  relereuee  to  ttieir  coutcuts,  atTe,:ta  its  qoalilr. 
Tha  following  Ublt  shows  the  prodUM  of  chsKMl 


l)>tiiiy  iilrlw.ni 
Hrazil-woiHi 


Uu 


Tuli|>-w<M)  1 \l.n     ItMiih  . . . 

S.itiii-w.iHl  2u7  I 

The  Slick  ot  oliarojal,  when  br.'keu,  aliouU  tt 
eiiuilly  blak  throughout.  .Sngiir,  aud  oaltaii 
utn<-r  sdb-tiuces  which  uiithar   coutuiu  nitcofa* 

ten.."ly   ti^a'id   iu    etowd  vesiels,    }iald    a  poa 

utuiCia!.- r.  liiL^EB   CODEIi. 


oil  preMHi  IU  amttl  quautitius  iu  spirits.    Itsd^    I 
teetiuo  i-voD  is  dillijult.     AmJUg  the  iuetliadii» 
ojuimjiided  U'e  tha  followiug :— i.  B.ib  swaa  •( 
thu  sut|Hi.  ted  Rjiirit  butweeu  the  huiiis,  and  allat 
pcruiittiii,{  the  etbylic  alciihul  to  evapurata,  whlA 


will  do 


a  amy  lie  alcokn^ 


_..,  „ _,,  — oil,  i-udaavour  to  detest  Ik 

pruFUUiw  of  the  oil  hy  its  odour.  2.  Allow  thi 
bpu:it  to  slauii  over  pocoua  chloiid*  of  catciuoi  la 
soma  houi>au<lekuuuiieaatu  odour.  Tbiamatkol 
is  mora  d.licate  than  Ko.  1.  .1.  To  160  puts  rf 
■iiirit  odd  1  pait  oi  pjtiub  disaolvud  iu  leait  pMB- 
blai  quantity  of  ivxtur,  well  shak.-,  aluwly  avspB- 
rate  to  lo  i-uiu.  mix  with  l.'i  porta  of  dilHi 
■ullibiuh:  aui  t.  allow  ta  sluud  iu  a  olUMJV- 
*in;^er«l      bottle,      ap^y      uisii.— Altsbii    W. 

[4.>:Mi.]  -Fasei-Oll  (t7.Q  '.-Tb4  boat  modarf 
detecting  the  |>raaeucv  of  fiii.']-:ii1  in  spirit  Is  to 
allow  the  spirit  to  rvsp<)rate  si jwly,  as  by  rubbaf 
it  nn  the  hand,  or  rinsing  a  glast  out  witbitad 
leaving  it  to  stani  till  tliu  nd  mr  of  the  ethjlie 
alcohol  ia  no  lunger  penieptilile ;  tbe  smell  of  tha 
tuacl-uil,  being  Uu  longer  dieguid.Hl  by  ttia  alcohol, 
U'oumus  upparout.  liilutiu^  the  aloub'jl  With 
warm-water  likewias  bring*  out  tbo  smell  ot  Uis 
fusel-oil  Thu  comidete  remival  ot  fnast-si 
from  spirit  is  a  matter  ot  musiderable  diffind^, 
aud  is  seldom  utlaiuad  ou  the  Isrt-e  scale,  diaals 
distlllatiou  will  ujt  elTect  the  object,  altbough  IM 
bjiliug  puinta  of  etnylieand  auiylic  alcihols  dill« 
from  one  unolhcr  very  considerably  :  cooraa 
alcohol  hiiiliiig  at  7!'' C  ,  aud  umyiic  alcohols! 
132".  Tun  method  moit  geuurully  uila|>ted  — r*"" 
in  ubsoibiug  the  fusel-oil  hy  wooi-charcjiL  Tb 
give  the  charcoal  its  full  abcomiug  power  itai« 
tie  recently  iguileU  uuJ  left  to  cojl  m  weU-dnsl 
vessels:  it  is  then  reducad  to  coine  powdii  >> 
rotstiug  bornils  umtaining  a  few  icon,  balls.  Ta 
ellect  the  dafusulutiou  wiiu  tlf  smullost  posNhll 
qoaiitity  ot  cbiicoil,  Iha  Sjiirit  niiy  ba  mads  ta 
trickle  tluough  a  number  at  caaks  tilled  wilhOs 
charcuil,  aud  p'avtd  ono  awve  the  other.  Asecrd- 
iug  to  LiidersdoiK,  2  quaitu  (or  -I-IA 

01  SU  pL'r  caul.    I'ralles,  reii'iire   ta. 

the  following  qmuillties  of  dillercut  kindaol 


Lime-eharcoai.. 


J'ol 


-spirit.    CjrB-sfiriL 


lijue-black      luua 

These  numbsia,    must,  ^weTM,  be  i 
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S3S 


1  of  the  relsliTB 


M*  merely  approiimato  eipi 
dcfuMlinng  power  oltbe  aaViiDi  •.mi^  m  vuuii^u 
'  ■-       '1,8  detertion  ol  sin»li  qnantitiai 

'iiit  is    rciy  difficult,      in  pruiti 
111  spirit  with  chircoKl  '     "  " 
adopted,  since  a.  Isr^;!!  qimulitf  of  spirit 


fvwl-o 


ildon 


Ull, 


the  ntuiated  uhartoil ' 
opention  takes  %  ift^t, 


ihtrioK  iha  traiufcii 


faael-oil,  &t  Icut  in  Iha  iUat,  portiun  ot  tlio  dis- 
tillate ;  s  Ltltur  method  is  to  mn  tlio  Tnnntir  o( 
the  Bpitit  IhcQUHh  an  nppiiriitui  filled  «iJk  chnr- 
coal,  bcfort)  it  iii  c'in<>uiui  d.  A  matlflil  voiy 
geaflrally  iiiactiiHnI  is  tha  lulilUiiin  of  gotutian  of 
chloride  of  liinn,  lieCurn  rBctifii:iIi<>o,  to  the  spirit 
previontlj  dofiisi^liHKi  with  charcoal  (lib.  of 
wtorsted  lolulion  i.f  clirorida  cf  limo  to  ISO  litres 
ofeuirit).  On^-thJld  lit  this  <iunu<ilj  ot  cbloride 
ot  lime,  U,  hDH-ercr,  piiili-iput.  ir,  after  it  hu 
bom  mixed  «i<li  thi'  E[iirlt.  an  pctuivalsnt  qunnlit; 
of  chloride  of  Tine  be  lul'iFd.  1iy))ochlorite  at  line 
bdng  then  formetl,  it-tii..'h  i>  i>n-ily  dtoiimpoaeit. 
Milkhulon^  Ik  nil  lUi")  ana  dt'lu^rliiinft  s^Dt, 
ila  ution  bduz  )Tot)>ibly  duo  to  t'ln  fit  whiuh  it 


flitntion.    For   a]ier[itiii<;   i 


1   ntej  far  dufuieliliaK. 


[J')338.;— Pro«crvatIvo  for  Iron   Sblps. 
Mr.  Cliffoid  will  fcur)  me  his  aJdieia,  I  will  ^ 
Mm  the  composi>l<iii 'it  an  aDti-tnulinj;  ptepiration 
for  iron  sbiija'  Imlt.-un,  on  whirh  it  i«  impoi  " ' 
for  eilhtr  uiimBl  or  ypeotable  life  tj  iiiEt. 


■Im,  and  no  pr 
qoired.— C.  M. 
Xilborn,  S.W. 


,,  S}-dn..J-t 


[46158.]— Pumrio.-I  did  not  rec-ommenJ  yoii  to 
giro  tho  iftlve»  Uss  lift.  la  (act,  I  think  your 
tsIt»  are  titiaJI  enousli  to  begin  with.  In  my 
i^iiion,  the  area  of  the  vi'.Tes  0U);ht  to  bn,  na  near 
ai  poHible.  the  iiune  ana  H  the  rnm.  A  SOin.  ram 
biM  an  attaot  yuii-aii  square  inches,  and  the  si zb 
gl»«n  of  the  TaWo  (two  l.'iin.  by  Sin.)  only  RiTes 
ao  area  of  -210  srjiirjre  ineUce.  I  think  you  would 
find,  on  applying  th  s  iadiu'oi  to  the  pump,  that 
the  diagram  whi«b  it  midj  would,  m.'st  prol)i.hly, 
■lant  more  or  leas  to  the  left,  ius'etd  of  heii>s  ^ 
rectangle,  which  it  otiKlit  to  br>.  Tliie  would  show 
that  the  pnmp-barrol  ie  not  Blli'd  at  Oarh  itroke, 
ind  the  ram  in  deiremlinj^  wnulrl  ranae  tho  knocli 
to  be  heord  and  fidt.  If  air  wore  Ipakiug  irto  the 
pnmp,  say  through  nno  of  the  sunl'  '  '    ' 

yon  wonld  h'ar  ami  trol  the  sami!  k 
bnt  the  inriiontor  dioi;rain  woulii  hitb  mo  loji 
prevnire-linif  ecTTufoil  »r  wavy-  If  I  oouid  only 
aee  tho  pomp.i,  I  could  vrry  likely  [>oint  out  thn 
cause  of  the  uoisa  in   n  fcT  niinub:!'.     Shall  hi, 

Sleaaad  to  give  any  fuithec  infoimatiou. — LuiOB 
l«Ii  ViKCIT. 

[45frH.]— Tnlt'a  Thfrmlo  Ventilator.— Tf 
"  Bronchilic  "  will  loolc  again  oarefnliy  at  the 
sketoti,  he  will  And  th.it  the  fresh  air  paasss  up  a 
tnbe  in  the  contrn  bf  the  large  tube :  there  is  a 
cap  on  the  top  of  ler>!0  tnho,  with  n  hole  in  thR 
contre.allowing1lioiiiiillertnhetopiiBi  throoghand 
pro jeet  nhout  tin  inch.  The'li»chnr([opipt ""  "— - '  '- 
ihelargetube,  nnd  cnniaanfFallprndurtai 
tiiro.  The  ^Uiowjhouia  be  packed  with 
Ot.d  J^TTBEcntnT^n. 


*  i°^'^ 


anf  combus- 


,       ISJ— DrllUTiff     Apparatna.— T      bej, 

thank  "T.  V."  f.ir  noliciu;}  niy  .iuory.     I  iind  I 
:  ]iei:h.im  Thhould  huTe  atatnd 


■flll  of  '■  li 


dex  Flatea  fo 


am  quit! 

tliat  it  was  under  1h 

Gear-CnttiiiK,"    wli 

bat  the  illntlnilion 

What  I  wish  IB  Bi^me  means  ot  feiding  the  drill  for 

about  3in.,    nhilu   tho    pulley    m   drill-rpiii'^le 


n  thi< 


|4i5S2  ]~Ta[t's  Thermte  Veatllator  (U.Q.). 
batlcanaMiite-fJonBtautReaderin  Italy  "  thai 

1,000  cnhicfwt)  which  is  occasionailT  pressed  into 
earriOB  for  eijieiimental  work.  I  scarcely  b»bi 
hare  a  flin  (b^re.  hut.  alinut  an  honr  before  ntinij 
it,  light  a  couple  of  Buussris,   or,  more  usually,  « 


Talt's      Tharmin 

To  "  COM8T4yT  HUADEt!  IS  iTiLI 

.bout  I3lt.  hy  luft.  by  lUtt.,  ai 
-    '---■-IK  ihipe  -  "-      


Ventilator.- 


fromy.  I 


i  K. 


say  what  temperatore 


ing  only  tested  a  petrolenm  lamp,  (ra»  nt 

:  my  house.    The  lamp  I  nse  ii  the  or     jary 

e-lamp  With  two    liu.   wicki    with    a      iron 

chimney  lOin.  lone.    This  keeps  the  tempentore  in 

-oom  l'i°  to  U°  higher  than  oateide  (4ft.  from 

^.^jun),  and  although  we  have  had  pretty  well  of 

fog  this  mouth,  theroom  has  been  perfectly  free  from 

"      I  have  slept  in  this  room  ten  years,  and  during 

wiotBT  have  hid  a  Ure  at  night  and  frequently 

all  day,  but  have  novar  Celt  the  room  so  a^jreeably 

warm  as  it  has  Ixen  last  winter  and  tliii,  with  the 

pBlroleum  lamp  and  thermic  ventiUtor.     I  think 

the  comfort  contUts  in  warnt-air  entering  the  room 

instead  of  cold,  as  when  the  ordiiuuy  flie  ii  uaed. — 

An   Ou>   ISVBSCBIQEB. 

[13-)70.]— BUde-BaraCnttlnff  of  Looo.— TMi 

query  must  be  aoswernl  by  another.    Do  elide- 
' ■ -hen  the  engiui  runs  tender  lint? 

work  about.— Ncs.  Don. 


If  "CO."  1 
altogether  g( 

'l.]-lQcHned    Fire 

possible  to  aay  Hitkout  I 
Perhaps  the  fiiebui  is  I'llra 
that  the  fuel  shall  s1»ik«  ,1 
front  end.  What  is  thi^  boil 
Nun.  Doq. 


!    foimi 


bonk;  but 
(juantity  of  water 
easily  mode,  and 
elalioriite  eipei 


IX   of  1.000. — Im- 
Dwiu^   thu   engine. 

iii;f,  unJ  the  idea  is 
u  gradually  to  Ihe 

r  Flowtus'  in  a 
iiariBd"  wiUlInd 


ilcolatj 


lottl 


•g  throu)(h  a  chacnvl  is  not 
tho  result,  withoot  seTaial 
;uutd  be  only  appruiimately 
correct.  Ttie  formn'as  ire  so  "  f wiaidable "  that 
t  hesitate  to  qnote  thrm,  and  I  must  confexa 
I  haTQ  no  time  to  work  nut  an  example.  It 
"Aquarius"  will  refer  to  U.  del  worth,  he  will  get 
at  least  an  idea  ;  and  then  i(  buconsulta  ■' Neville'i 
Hydraulic  Tables,  Co<  ITii^ieutB.  and  FormoIiD  tor 


OriSoea, 


Fmdini{  thi 

Sotches,  Weirs,  Pipfs,  and  Rirers,"  ha 

doubt  be  able  to  calculate  approximately  the  water 

power  ot  any  river  or  tidal  hasiu.— Su.X.  DOE, 

[15597.]  — Poroolftln.— Pipe-makfra'  clay,  china 
cTay,  or  some  potter's  ciay,  to  he  <kbt  lined  froui  the 
potteries,  would  suit  this  qupiist.—i'.  P. 

[4-iW9.]— Wood  acrew  -  Makioe.  — H  jou 
mean  bench  screws,  they  ire  made  with  a  die  fitted 
withcntters;  tap  nnd  die,  ia  fact,  the  same  as 
aorowe  of  Iron.-S.  R. 

[■45611.]— Indo atrial  Insuranoe  PoUolea.— 
This  query  could  surely  b*  answored  by  the 
aeotetary  or  ao'icitnri  of  the  society  in  question. 
Aa  a  rule,  peraons  whi  iiisuro  in  thasa  soeietii-s  can 
nominate  anyone  to  rcceiru  tho  monfy.— E.  G.  i£. 

[456.'>[.]  — Owec'a  Aema  Incubator.  —Your 
beat  plan  wonld  be  to  purchase  one  of  Christy's 

money  ia  ao  oVjp,''.   vou  can  get  one  similarto  the 
.....  _.,_.  _...  .._  ..1  10*.,  packing  7».  6d.    I  pre- 


le  you  V 


.11  hnre 
oil,  aa  in 


.  pay  c 


e  ti-nds  to  vi 
he  necpasily  foranora 


Onn 


nially  after  the  tenth  di 
heated  hy  boiling  water,  in  the  following  manner. 
A  OO-egg  michine  wjU  take  the  tlrat  time  about  16 
gallonaotbriiliog  water.  heHting-pDint'JIl',  and  the 
etieot  of  sach  ai|Dantity  willbea  rnuch  hiEh«E  trm- 
pemtarein  the  BgKdrawcrtban  is  requirGj.but  which 
will  rapidly  fall  aa  the  sides  and  b'p  of  the  inon- 
hator  absorb  the  hirol.  After  1^  houta,  draw  off 
the  whole  of  the  water.  Notice  Ihia,  as  it  von  do 
not  empty  the  machine  Ih?  consequence  will  be  that 
it  will  require  a  lar^fer  supply  the  second  time  than 
if  it  had  been  properly  atirted.  After  the  aecond 
ailing  it  will,  at  Ihn  i-i|iiratioii  of  4  or  i  hnurs,  regis- 
ter in  the  egg- dm  irer  heat  from  12D'  lo  130°.  When 
this  hi>at  is  attiiiied  Ihc  machine  may  be  aaid  tc 
have  been  properly  atartcd;  aa  aoon  aait  falls  to  lOS" 
ot  lOG',  put  tho  e)te> '"  t^B  drawer  and  draw  off  2 
or  3  E''">"'>  °'  "'"ter,  and  replace  hy  adding  about 
■jj  gallons  of  boiling  water  rogiaterio|[  213".  Ton 
cannot  exactly  fix  the  qnootity  required,  but  you 
muat  keep  the  h->«t  ill  drawer  lOO' to  liH';  thetpm- 

Kratnre  and  condiiinns  i.t  atmo-phere  in  tho  room, 
tbouse,   cellar   ns-^,    aud   the  cirimmatanees  ol 

that  ynu  are  commnnioated  with  by  letter  giving 
you  full  information,  as  lara  short  of  time  just  now. 

[45S63.]—MuBlo.— I  understand  that  "J.  M.B.- 
wishes  lo  bo  able  lo  reproduce  a  mui.icat  idea, 
withoat  relying  upon  his  being  able  to  play  it 
■'meohanicjiUy^"— I.e.,  rpmemlicring,  as  it  were, 
the  movement  ot  the  hand- :  fbr  playing  a  piece 
"mechanically"  from  memory  is  a  very  different 
thing  to  playing  it  with  an  intellicent  nuderatond- 
iug  of  the  compinitlon.     To  ha  able  to  leproduoa  a 


familiar  hymn-tnne  withoat  the  music,  atthesamtf 
time  playing  the  proper  harmonies,  ia,  unleaa  you 
have  a  special  gift  E' r  it,  on  exceedinitly  dilRcuIf 
thing  to  do.  For  instance,  you  kuDW,  aay,  tho 
"tune,"  which  ia,  of  caurae,  the  treble  put;  to 
this,  then,  yon  have  aimuUaneouely  to  oonreiretha 
baaa  with  t^e  intermediate  harmnniea.  iMemoiy, 
of  contae,  cannot  be  diipcnsed  with,  and  if  yoit 
carefully  play  the  tune  from  the  muaie.  reacting 
the  names  of  the  chorda  aa  you  ifo  on,  and  eudea- 
vouiioK  to  trace  ihuir  relationtbip,  yuu  will,  with 
tho  aid  of  memory,  gain  experience  in  the  light 
direction.  Practice — ko  esieutial  in  every  atudy — 
will  enable  you  to  do  this  more  easily.  But  I  am 
bnt  balf-aalislied  with  these  auggeatiaua.  It  leemS 
to  ma  that  an  intuitive  gcrisp  of  the  idea  is  ueceS' 
aary  for  ncquiiiog  any  great  proficiency  in  Ibis 
branch  of  the  art.  I  know  several  people  wh  j  can, 
without  any  premeditation,  extempoiiae  with  the 
greatest  eoae  on  auy  melody  that  attracts  their 
attention,    and    yet    be    totally    ignorant  of   the 

Eammar  ol  the  art.  Othera  I  have  known,  who 
d  the  faculty  of  wtitiog  and  comprehending  a 
re  without  the  aid  of  the  pianoforte,  have  been 
..  helpless  aa  a  child  in  the  matter  ot  extemporo 
playing.  Pethapa  "  J.  M.  B."  bolonga  moratothe 
latter.  "Baniiist«r"  will  perhaps  iudiiettly  help 
him  to  obtain  his  wish,  aud  if  hie  study  ef  theory 
lot  been  too  aupetScial,  he  will  be  able  to 
I  on  paper  the  melody  ot  a  hymn-taiie  ha 
'B,  aherwards  harmoniaiug  it  aooording  to 
strict  rults.  1  ahoutd  advise  "J.  M.  B."  to  try 
u  aoon  OS  he  ia  able.— ll.  L.  PEiii(-B. 
.UVI.l—Wood-Tuinlng.— Thanks  to '-Wood- 
er"  for  hia  reply.  Woidd  he  atill  further 
oblige  mo  by  making  rough  sketch  ut'  apoke- shave':* 
—J.  H.  COYLB. 

[4.)C77.]— Hov  to  SreBB  Babbit  fiklna.— I 
am  not  a  practical  furrier  or  currier  ;  but  if 
'■Niobe"  will  follow  my  inatrnotiona,  she  will 
have  rabbits,  or  other  skins  as  soft  and  whito  as  a. 
kid  tilove.  Take  the  skin  aa  aoon  as  it  is  aB  lbs 
rabbit,  cut  it  opi^ii  down  to  the  tail,  and  dowa 
each  leg,  which  makes  it  larghr  ;  peel  off  all  tho 
inside  skin,  which  ia  easily  done  when  it  U  freah, 
lay  it  on  a  board  perfectly  level,  pulling  it  a  li<tl« 
lougwaya.  from  the  heed  to  the  tail,  no  nsiling  o« 
stretching  ;  now  get  a  jib.  uhim,  handfnl  of  salt, 
pint  ot  water,  pnt  it  in  a  stoue  jar,  nnd  hiiil  it  OD 
the  hob  ;  when  all  melted  and  hot,  but  not  boiling, 
take  a  stick  and  a  piece  of  ttaiiiiel,  dip  in  IhO 
liquid,  and  well  aaturate  the  akin  aU  over  tho  aeaht 
aide ;  take  pactienlar  care  not  to  wot  tho  fur. 
Then  turn  the  edgea  up  all  round,  end  pour 
aome  of  the  liquid  in  the  middle  ;  see  that  it  is 
perfectly  level  un  tha  boaid.  eo  that  it  doea  not  run 
away.  Let  it  remain  thus  lor  three  or  four  days. 
Now  cornea  the  part  that  has  generally  failed  with 
moat  people.  Take  the  akin  aud  bang  it  iipxn  a 
nail,  or  fence,  or  anywhere  to  drain,  and  wiioh  it 
naiTQwly,  so  aa  to  ii:et  it  juat  dry  enouiith,  hut  not 
tjo  dry  to  pull  outaoft;  tryacomer,  end  if  dry 
enongh,  pull  it  OToaaways,  and  you  will  see  it  coms 
like  white  kid ;  expencnoe  only  will  mike  you 
pOTfoct;  you  must  then  well  pull,  beat,  tang  it 
against  a  wall,  and  rub  it  aa  maob  aa  you  can  to 

well  bruch  tha  fur  side  with  a  olotbea  bruih;  it 
pmnerly  done,  it  will  be  aa  aoft  nnd  clean  as  an; 
ladies'  sealakiiL.  if  "Niobe"wauta  any  further 
information,  aad  will  publish  her  address,  I  shall 
be  pleased  to  tell  her  all  I  know,  I  have  four 
large    ruga  I  have  made,    that  now  ornament— 

SWEEDLEPITB  COTTAOK. 

[45090  ]  — Model  Loco.  Boiler.  —  Length  of 


rel,  lUf 


nose  of  platea,  '- 
diam.  outside,   I 

vertical,  2in.  horiz^nt^l.  B  o.  oi  tunes,  ^.m ;  otea, 
1,273-.^  an.  ft.  Outaide  firebox— Length  ontside, 
Btt.  lin. ;  breadth,  4ft.:  dfp'b  below  Tioiler,  .3ft. 
3iin. ;  thicknoaa  of  plates,  Jin.,  2  stays.  Inside  fire- 
box— copper.  Length  outaide,  nfl.  OJin. ;  breadtb 
onUide,  3lt.  CJin. ;  top  ol  box  to  grata,  oft.  '.>iin. : 
bottom  of  box  to  top  n(  grata.  "-  ■  "■■-' -' 


No.  c 


holow    boile 


firebars,  41,  3'°-  apart;  area  of  fire- 
grate, 17  sq.  ft.  Sraoke-boi  (circuUr)- Length 
— <-;.i"    Of.    7j[n. ;    hreiidth  outside,  .'ift. ;    depth 

,    41in.       Ciiimoey    (taper)  —  Riom. 

1ft.  Gin.  ;  height  from  top  ot  rail, 
I2rt.  lO^io. ;  height  ol  blast-pipe,  3ft.  L'ylindsra, 
l^in.  by  21in. :  diatauoe  ol  centres,  2ft.  Slin. ; 
distance  below  trailer,  lit.  4in. ;  centre  of  cylmder 
to  centra  of  ralve -spindle,  1ft.  OJin. ;  diam.  ot 
piaton-rod.  Sin.  ;  depth  of  piston,  4in.  Porta— 
Length  of  steam,  Ijm. ;  length  of  eihaiiat,  S^Iti. 
Slides— Travel.  4liu. ;  lead,  fore-gear,  7-32in. ; 
back-gear,  9-32iu. ;  steam  overlap,  Ijiiu.  Gccen- 
trica— Throw,31-l6in.;  diam.,  1ft.  2Jiu.:  breadth, 
31in.  Motion  bars  — Length  inside,  ;ifl.  8)in.  ; 
breadth,  liin.  ;  diatance  apart,  lOin.  Driring- 
wheelB— Diam.,  7ft.,  21  spokes ;  diatance  of  wbeelt 
apart,  4ft.  ojio. ;  cono  of  wheel,  1  in  16.  Loading 
and  trai'ing-wheels- Diam.,  1ft. :  12spokea;  dia- 
tance apart,  4ft.  Bjin.  Centre  of  leodiog-whaal  ti* 
centre  ot  driving- ^rtu»^,**i..«jB-    '^asftm  tA.  *i*«- 
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Fo.  8.  lOi. 


ing-wheel  to  doqIts  o(  tniiing-wliael,  OFt.  Oio. 
FnncA— (ztieiiia  Uogth,  2oft. ;  aitrame  bieadth, 
6tt.  gin.— Uktms. 

145700.]— Tool"  To'  Bending  Iron.— I  haro 
twnt  jan  ft  Ton^b  tketch  of  tfaa  irom  I  want  to 
b«nd.     Tig.  1  IS  on  axls-gokid,  and  I  wuit  to 


tnni  it  with  the  wingi  thnt  on.  The  iron  U  31ui. 
birSJin.  Fig.  2u&conpliiig.hool[fjr>li>caniaUTe 
nude  of  2iii.  round.— W.  J.  W, 

[4S7U.]— Oontlnnom  Br»koB.— I  am  unaWe 
^0  ri»B  B  dBscriptiOQ  of  thg  Hardy  Vionum  1     ' 
H  in  DM  on  L.Y.R.,  Dot  haiina  any  Bcqniii 


d  At  A  and  finds  ita  mj  into  the  ttflam 
It  B,  in  which  i>  find  ft  conical  nowle  N, 
lun  the  check-valTD  V  it  liftsd,  ii  in  com- 
ti  with  the  passage  C  tatnin-pip^i.  The 
■tawB  in  B  mtbo  npimrdi  throagh  the  niirnv 
SBnolar  oriGoe  O  with  trrrat  torcp,  and  a  pownf  al 
neUoo  iatet  up  by  which  the  air  ia  drawn  from 
the  tmin-inpea  pait  the  *alVB  V.  The  object  of 
T  i*  lo  present  tbe  dratmctioaol  IhSTaonQm  after 
sttun  la  out  off.  Aa  will  be  tera,  the  ejector  ii 
donUa.  ooa  being  tor  the  tn^ine  and  tender,  th> 
other  lor  the  train,  oommnnieatioD  eziiting  be- 
tween (team- dumber*  onl;,  Cndtf  each  oarriagt 
iiflxed  a  Hardy  i^linder  (Fig.  2),  cotnniiiDicatiD; 


TO  aRAKL  CCAR 


with  Iha  brake-pipe.  It  esaiieti  of  two  cait-ir.in 
■hilla,  A  and  B,  between  which  ii  bolted  a  leather 
Vaphium  D,  which  U  in  tarn  bolted  between  two 
tna  plataa  F  aad  O,  cairyiiiR  the  rod  R  which  i« 
I  brake-geai.  Whan  the  ejeetor  it 
enmn  ii  oreiited  in  the  pipea,  and  there- 
apper  portion  of  the  brake  oylindcn : 
n*  HiHiuB  of  the  atmoapbere  on  lower  tide  of 
«WUB  lonn  It  np,  carrying  with  it  the  rod 
Mf  tgwiaA  action  a  atrsiii  ii  pat  upon  the  gear 
Md Ihalnke*  applied.  The  brakea  are  releaHd 
V  tebajing  the  Tacanm,  a  valre  being  placed  on 
«  w^a  lor  tiiat  pntpcae.  The  ejector  need  on 
tW  B.E.B.  ii  dmiJar  to  Tif.  1,  but  that  on  Ibe 
OJUt  M  MMgU  mad  ot  dtflerent  lona,  bot  tb« 


principloi)  the  same.  Tbe  vsruum  for  the  Clay- 
ton Brake  on  the  Utdland  Itvlwiy  ig  created  by  a 
xH^fc  lai^  ejector,  verr  siu''.h  aimiUir  to  Fig.  1. 
The  reasDU  why  the  O.W.H.  and  M.R.  anginei 
are  fitted  with  iteam  -  brakea  is  that,  ow- 
iog  to  the  preaiDra  boiog  low,  the  cjlinderi 
would  have  to  be  very  large,  ia  conaequence  ot  the 
great  weight  of  an  engine  and  tender,  and  would 
lalcB  ap  too  much  apace.  "  Brake-block"  willfind 
a  deieiiption  ot  the  brake  on  L.  and  S.W.B.  (360 
clan)  bogie  enaioBa  in  Vol.  XXV 1 1.,  p.  l?*:of 
Webb's  HTdnnlio  Brake  (L.  and  K.W?B.}.  Vol. 
XXXI..  p.  M;  and  of  th-  Midland  Steam  Braka. 

Vol.  XXXIII.,  Sud  No.— CENTiUB. 

[16713.]  —  TpiKonometry.  —  Sundry 
melhodii  of  solving  the  qufition  of  steam  t 
the  rule  he  ataled  in  "  Oun  "  of  Jannary  vui  ^u 
they  will  answer  his  puriiosi-}  will  be  seen  in  the 
following :— Thus,  suppoiiug  the  engine  direot- 
BCtiDg,  Bteam  admitted  to  the  in  or  crank-ahaft 
end  of  cylinder  from  top  valve  on  its  deeceoding 
stroke,  the  radius  of  engine-crank  Min.,  radios  of 
valve-motion.  IDin. ;  lap  of  nteam-valTe,  6in. ;  and 
lead,  j[n. ;  lOiu.  leis  {i  +  j)  giving  4}in.  tor  the 
distance  the  valve  ia  from  the  bottom  of  its  stroke 
when  the  piatOD  atarls  fiom  niie  end  of  ita  stroke  ; 
alio  10  —  0,  giving  Sin.  tnr  the  diatancs  the  valve 
hsa  returned  from  the  (loCtom  of  its  atroke  when 
the  steam  is  jaet  (hut  nlT  from  the  cylinder,  then: 
—I.  Geometrioallj.— By  acaje  drawing  from  centra 
0  two  circlea,  the  largeBt  ABODE  vdtb  !4in. 
SDgine-ciank  radius,  nnd  Bmalkst  F  O  E  I  with 


.t  right  angles   t 


linei  KO.  LI  _.  ..„_.  __„  ,-    - 

eaob  touches  the  circumfeience  of  oirdeFCHt 
next  continuing  the  line  O  G  to  B  and  0  I  to  D  ; 
finally  drawing  from  point  D  the  line  DHN  at 
right  angles  to  B  0  F,  then  B  0  C  repreaents  the 
angle  ot  engine- crank' a  motion  from  Its  dead 
centre  at  B  to  when  the  steam  valve  gets  to  the 
bottom  ot  its  stroke ;  C  O  D  represents  the  angle 
of  engine-crank' a  motion  from  when  the  vuve 
is  at  the  bottom  of  its  airoke  to  when  it  has 
BSOended  Gin.  fiom  the  bottom,  and  the  steam 
is  just  shut  oS ;  BOD  ia  the  angle  ot 
engme-erank  motion  from  when  the  platon 
is  at  one  end  of  ita  stroke  to  when  ataam  jait  shat 
off;  line  BOE  showa  the  direction  of  piston's 
motion  relatively  irith  HOF  of  valves;  and 
finally  BUME  represent  what  the  piston  bai 
mov^  and  haa  to  movB  of  its  ttroke  when  the 
steam  is  jait  shut  off  train  oylicder.  2ad.  Trigo- 
nometrically.  —  H  K  =  4J|n.,  representing  the 
vsraed  sine  ot  anele  Q  0  H.  H  L  =  liin.,  tfae  versed 
sine  of  angle  HO  I,  ami  O  G  or  0  t  the  radius 
lOin.  of  vaRe'a  atroka  :  inasmuch  aa  the  radiua  10 
to  versed  sines  4  75  and  oin.  ia  aamo  proportion  as 
radius  I  to  veiacd  sines  '475,  '-^.  and  maUieniatlcal 
tables  are  made  of  niLturaJ  sines  for  radius  I ;  then, 
on  referring  to  suthentic  mathematical  tables,  as 
the  venod  sma  "476  ia  very  nearly  that  of  angle 
SS°  ■Iff,  and  -5  ia  eiselly  that  of  60"' ;  68°  20'  plus 
eO°giveallS°20'forthsan[;leoImotion  which  the 
centre  of  engine  crank-piii  daicnbts  in  moving  the 
piaton  from  one  end  of  iu  stroke  to  wbsio  it  i> 
whtn  the  steam  is  just  chut  off  from  cjliuder, 
118°  20'  less  9(y=  give*  -JS"  ^0'  for  the  angle  BO  D. 
whose  sine  H  D  is  -4740.  soppoaing  the  radius  O  B, 
or  the  sine  P  It  =  1.  The  aum  ot  sine  1  +  -4746  = 
1-4T46,  gives  the  diitancell  M;  and.  flnally,  na  the 
radiua  of  engine-crank  is  '24 in.,  then  1-474U  x  -H 
gives  36*39in.  for  thediatHOCe  the  piston  has  moved 
from  b^innine  ita  atroke  to  when  the  ateam  ia  just 
Fhut  off :  or,  48  less  IlolJ!'  =  l£-6]in.  from  the  end 
ot  stroke.  3id.  By  tbo  method  given  in  Ur. 
Michael  Beynotda's  work  ou  "Stal^onary  Engine 
Driving." — Fhe  len|;th  of  eu  gin  a  atroke  divided  by 


oke  when  steam  shut 
off;  or,  48  -;-  »!■  x  lU  2-)'  =  12  6  inches.  Aud 
lastly,  but  moat  aimply,  by  triple  radius  slide-rule, 
merely,  by  setting  20  on  line  D  opp.  48  on  slide  q 
opposite  ID'S.ion  D  is  120  on  q  tor  the  inches  the 
piston  is  from  Gniahing  its  stroke  as  before.— 
BUTTEBSIIAW,  January  14th. 

[4672.i.]-I..O.  and  D.B.  Tank-Bnrlnea.— In 
my  reply  to  the  above,  p.  601.  read,  "while  the 
modem  Biratbottom  aafety-valva  haa  repUced  the 
oliliT  valve,"  &c. ,  not  "  other."— G.  L.  P. 

[4573S.]— Thermometer.  — Beading  over  Mr. 
W.  J.  Luioaster's  reply,  he  asks  tbe  question, 
"  Whoever  heard  of  boiwgod  thermomelera  uisd 
tor  boiling  purposes ':  "  I  mysalf  have  used  a  box- 
wood thermometer  over  2.)  years  for  boiling- 
porposea.  I  loaned  one  le^ently,  and  it  was 
"*^med  broken,  and  if  Mr.  Linoaster  would  like 
eeitosa  curiosity.  I  will  lorward  it  to  him, 
he  will  see  in  how  aimpli>  a  manner  a  boxwood 
'mometer  can  be  used  for  bciiliag  purposes — at 
least  for  the  spccinl  purpose  it  wae  required  tor. 
The  scale,  ot  cauise,  was  );raduatad  higher  than 
the  boiling  point. — Jos.  Riwu:i3ax. 


[45722.]-  Alarum.  —  The 


anei,  OS  I  have  proved  by  ei|MMnca.  iib^ 
weight  aufflciently  heavy  to  pull  offlhaM!, 
sa.    The  weight  ii  baag  on  the   BOttktfii 


notch  sod,  and  the  long   and  is  hdd  timif. 
string  which  passes  round  a  polley,  and  ii  fiMa 
to  the  weight  of  the  alarnm,  and  is  bptH^ 
when  the    alariim- weight    is   drawn  np.    V^ 
ths  aUram-weiifbt  runs  down  the  long  udsfHi 
lever  flies  up,  the  weight  slips  off  the  nel^-' 
oS  go  the  bed-clothas.    The  sensation  Oa 
time  is  very  curioos,  and  it  bod  such  an  eSedi 
ma  that  it  never  caughtms  napping  a  ssooadt 
roke  just  before  the  alarum  went  o 


Atderbury  Vicarage. 
[4S712.]— Hydraullo  Organ -Blov 


sketch  yon  send  the  facta  are  just  as  I  eijisM. 
When  the  wiod-cheet  is  fnll  the  water  <>  al 
entirely  cut  oiF,  and  hence,  the  water  paving  I' 
tbe  xeduoed  aperture  would  causa  the 
noise.  Bemedy  :  rearrange  mattan  sethi 
the  wind-chest  it  nearly  full,  tbe  water  k  etf d 


the  wind- chest  striking  an  egoDibriaia-valn,^ 
so  dosing  the  water  supply  ;  or  suppcmg  tblk 
throttle- valvo  (which  might  be  a  piston  od^m' 
connected  to  a  bell-orank  lever,  and  tlim«|tl# 
horiroDtal  arm  ot  this  pasrea  a  rod  with  adj'gddit 
stops  on  it.  To  the  ahcrt  aim  ot  the  Ml.aitf 
you  would  connect  the  tappet  rod 
wind-chtst,  and  to  the  long  arm  c.  . 
brium  valve.  This  might  be  farther  inpronllr 
the  additicD  of  a  levor  and  link  withaw^^* 
arranged  that  as  soon  as  the  Itell-cnnk  hy  ai^ 
of  the  tappets  moved  the  throttle -valvs  mlwi — 
way  OT  the  other  for  part  of  ita  travel. 


oith?r 


'onld  a 


t  if   needed)  nril 


stop  all   hiasii 
supply-pipe  0 

[4.i747.] -FlBtinnni  AmalKam.- 1  imsiiTl' 
have  not  made  the  query  on  page  4.^7  asclcaiMl' 
might  have  been,  iu  Gordon's  "Eleetml;^ 
Magnetism,"  aud  in  other  books.  -  ■    -■ 


riibed,  i 


amalgam,  covered   with  alcofaor.     Uercii}  ■!■' 
doee  not  anawar  well,  as  it  breaks  npisu°*^ 
glolintes.     I  wish  to  know  how  this  soalit 
made,  as  it  is  not  mentioned   in  sock  ben 
chemistry  as  I  have.— Bla. 

[45747.]— Platinum   AmBlgam. 
know  the  regulation  metbnd  of 
know  that  tbick  sheet  ph    ' 


ibly  . 


jngj-  platin 


ukingtbi)^  Wl 
oft  ineooIutA 
inths  dissolves  in  it  ft* 
n  would  disai^va  is  >  ■■> 
ell  firMr.  Luieul>ls« 


I  am  not  often  foiieii  ut  any  mechflaiesi  «o*.*f 
do  not  like  to  give  iu  ;  but,  uotwithttagdiB|M| 
help  given  in  these  eolumna,  and  nnapsriH'*" 
the  metal,  I  cannot  get  more  than  stoH  >* 
spark  with  a  plalinDm  break,  while  OKnmj^ 
gives  Gin.  with  the  same  battery  pi**'^ 
Bnowa,  Belfast. 

[45753.]— Tftktaff  out   Flaton. 
want  to  clean  the  piston,  you  can 

taking  it  out  of  tbe  cylinder.  Withlbal 

{supplied  to  fit  the  sotcws  in  piston)  UbiSOf 
screws  oat ;  then,  it  eye-bolts  are  r'-"  ■™'*' 
screw  them  into  the  h'lfes  tapped  for 
cover  of  piston,  and  draw  it  out  o(  cjlirioj 
rings  caji  then  be  easily  drawn  ont.  Can 
clean  all  the  parte  removed,  and  bepsrlinLilU 
no  grit  or  hard  grease  is  left  on.  Then,  atta  iA( 
the  tings  with  a  non-gumming  oil  (ninersliiW 
if  yon  have  any  at  hand),  pnt  the  dip-bsod  ml* 
ring  and  tighten  it  so  that  the  ring  will  jail^ 
the  cylinder,  nBdoally  tajiping  the  ring  tora^* 
ita  place  with  a  clean  piece  of  wood, 
patienea,  and  yon  irill  make  a  job  a~ 
do  not  Dnderstand  snfBcientty,  write  _„_ 
shall   be   pleased   to  help   yon.— lu^oi 


id  for  yont  reply,  bnt  I  m 


doUvitt* 

hswi-«w* 

■f   lliD  BK** 

lartkiaiBBB 
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for  the 

miU,  bat  in  thii  kind  I  unnot  mb  hair  to  fix 
onaotioni,  u  tits  wire  is  ie«lly  kII  in  one 
when  iroond,  and  I  hftve  only  two  ands.  A 
plj  will  be  appi«oiated.  I  am  looki&i;  for- 
0[  your  papera  on  coUa  and  Biparimeata,  lu 
■ed  m  lev/  weeks  back. — IhuUIBEB. 
71,1— Alr-Pnmp.— You  can  buy  thsbuoket- 
MMy  made,  either  iu  iroD,  steel,  or  bion. 
I  bucket  is  bresii,   have  eiLber  iron  or  stoel 

il  iron,  brass  liegs.  But  the  best  kind  of 
t  i>  made  like  a  s[«iini- engine  pialon,  and 
Mp  tight  vetf  much  longer  than  the  one  you 
D.  It  is  more  ezpennie  in  first  oost,  but 
BT  by  fai  in  the  end  This  kind  ot  bucket  is 
lUj  known  ai  the  metallic  aii-pump  bBoket. 
OB  Ojtsu  ViHcrr. 

71. J —Air -Pump. — You  cannot  do  better 
it  three  new  steel  rings :  but  see  they  are 
ty  maas  to  the  coirect  curve,  or  the;  will  not 
Mund,  If  I  wanted  such  I  ihould  send  to  a 
Irm  who  make  a.  speciality  ot  such.  Small 
JIB*  ■1>'>I>I'1  >i'^^*  Q"''<!lD*>  joli'  ^tiB  un- 
'ntOuum  nav  be  the  result  of  other  defects, 

than  whollj  due  to  the  piston  of  the  air- 
— StnruosT. 

n-^—a,  B.  B.  Bnsine— No.  261  is 
ad  at  Stratford.  The  principal  dimra- 
■nd  particnlars  are— CyliDders  (outade), 
y  21in. ;  driTinR' wheel,  lit.  Gin.  diameter; 
tnd  trailing  ditto  are  4ft.dianeter.  centres  of 
7ft.  The  BtBim-cheita  are  on  tbe  top  of 
'linden,  and  are  fitted  with  round  slide- 
,  motiea  being  communicated  to  thws  valves 
tb  two  rooking -ibafti,  carried  in  brackets, 

are  fixed  to  the  frame.  They  Lave,  also, 
■lide-burs  and  a  door  in  the  "  cab  "  so  that 
iTec  and  fireman  can  pass  rour 
it  the  risk  o(  being  knocked  off 


the  engiae 

(nuid  the  outside'of  cab.  Thsre  are  ten  o: 
laai,  245  to  Kl,  all  litted  with  the  Westing- 
brake.  It  may  be  interesting  to  "H.  W?' 
iw  that  ten  more  of  this  class  are  being  built 
itson  and  Co.,  Leeds,  three  ot  which  bare 
d  at  Stratford.  They  are  numberad  COO  to 
ud  ars  also  fitted  with  the  WestinihouM 
.-F.  B. 

rS8.]— Wlnd-Fowar.  — The  best  thing  I 
mo  for  pampiDg  in  a  small  way  ia  an  engine 
same  time  since.  It  had  ei^ht  uila,  fonr  at 
nd  of  a  horizontal  shaft,  with  ec»ntiic  and 
wheel  in  one  castiiig  ;  no  gearing  oi  cranks ; 
I  direot  to  a  faree-piimp  below.  It  was 
almple  and  cheap.  Could  got  more  par- 
>if  wanted.-T.N.  C. 
91.]— Bunaea  Photomater.- This  iostru- 


1  (^ease-jpot 


1   the  c 


3  paper  are  illuiainaled  by 
ot  equal  iotensitf ,  the  grease-spot  beaomes 
lie.  To  compare  the  iotenaity  of  any  two 
.  it  is  only  neoesssiy  to  brmg  the  prepared 
into  such  a  position  betn-ccn  them  as  to 
r  the  spot  inTiiible,  and  then  to  roeaiure  the 
itiTe   distances  of   tbe  two  lights  from  the 

■  Bearing  in  mind  tbe  well-uiown  hkw  that 
tensity  of  the  light  talllno  on  a  given  sur. 

■  Jnveisely  as  the  square  of  iti  distanoe  fron 
nice  ol  light,  the  relative  inteasitieB  of  thi 
[hts  is  readily  calculated.  In  practice,  the 
«d  paper  is  mounied  in  a  suitable  frame 

OD  a  scale  eitanded  between  tbe  two  lighti 
KSropared,  the  whole  apparatus  being  en- 
in  a  dark  room  or  closet. — An&ltst. 

■  £ .  ]  — B  unilihin  g  Scabbard.  —Tack  firmly 
XS  ordiosiy  wood -polishing  wheal  or  disc — a 
S  wire  sciatch-card ;  allow  it  to  revolve 
-  a  smooth  hard  stoue,  or  dead  hard  piece  of 
C}  mb  down  any  ifaarp  points  or  edges  that 
a  00  the  ends  ol  the  wires,  not  preesing  hard 
a.  to  depress  ihem,  and  it  is  ready  tor  use. 
Bsitly,  what  "J.  M.  A."  requires  is  to  put 
'  sh  polish  that  is  seen  on  a  scabbard  no  en 
Hiich  many  mistake  lor  burnishing.  In  my 
a,  burnishing  teaTcs  a  scratched  and  streaky 
"ance  on  the  surfoce  ;  so  my  advice  is,  Hou'' 
II,  but  use  flour  emery  mixed  into  a  past 
vater,  not  oil,  upon  a  naked  buff  wheel,  then 
our  emery,  after  which  use  crocus  with  a 
'  ililT  revolving  brush.  For  all  ordinary  pui 

the  flour  emery  and  water  rubbed  up  an 
with  a  leather,  and  no  grease  except  elbon 
I,  ought  to  suflice;  after  it  is  polished  oil  s 
as  yon  like,— Ahbocteeb. 
t03.]— BoUfuff  Llnaeed.— Put  a  perforated 
n  tbe  bottom  of  your  boiler,  pan  iteam 
;h,  which  will  keep  the  tinwed  agitated,  and 
Ij  boil  it  without  burning. — Onjcis. 
ffll.]— 'Water-Qfts  for  niumlnatlon.— Th« 
a  of  manufacturing  water-gas  is  very  fimplt 
of  steam  is  passed  over  red-hot  coke  m 
.which  decomposea  the  steam  ;  the  hydrogen, 
duced.is  then  passed  through  a  second  retort, 

gas  is  being  distilled  from  coal ;  the  (aiiad 
are  tbm  piuifled  and  collected  in  a  bolder  in 


•  great  difflcnl^  of  nroduciiig  it  regolarly  ot 
nal  iltnmiaating  quality.     Sometimes  it  would 


such  as  coat, 
vert  the  oil 

into  gas.     Works  upon  the  above  prinoiplo 

lor  producing  aO.OOOft,  per  day  of  20- candle  gas 
will  oost  £l,lH)a,  and  be  capable  ot  m«>ing  gas  &t 
the  rale  ol  9d.  par  t,OIWft.-H.  B. 

[4580,^  ]— Oal.  and  O.  and  S.  W,  EnBinea,— 
I  am  aorry  I  canoot  give  "  It.  N.  H,"  the  reonLred 
information  regarding  the  G.  and  S.W.  n. 


IT  do  In 


IS  of  2: 


aiSOrl 


by  tbe  makers.    But  in  several 

least  doubt  exists  thut  the   dimi^dons  ai 

guess.    In  designing  a  gas-eugiue,  certAi 

should  be  laid  down  at  startiiie,  and  on  th 

size  ot  piston  and  stroke  would  depend. 

the  practical  designing  of  gas-pugine  proporbi 


le  of  the 


yet, 

.-  , eiisninc  of  Bas-fueine  pronort 

.  docidealy  in  .     „ ,     _ 

are  rigidlf  followed.  But  in  all  cases  the  dimen- 
sions are  m  excess  of  those  used  for  steam.  But 
then  there  is  another  (oclor  which  is,  on  wbat 
system  the  engine  ia  to  be  constructed  F  Tbe 
simplest  is  the  nou -compression  form.  But 
the  area  of  piston  Is  then  considerable 
Kecent  implOTements  I  have  made  in  my 
own  engines,  strongly  iuduce  mo  to  alter  my  views 
on  some  point).  Before,  therefore,  advising  tho 
querist  as  to  size  of  cylinder,  it  would  be  Deedful 
to  team  the  class  of  engiua  he  has  in  mind.  But, 
at  the  same  time,  let  me  in  all  fairness  tell  hioi 
that  it  be  has  not  had  previous  experience,  h< 

riakine  a . great  deal.     Aaas-angir-  ' '  ' 

most  difficult  motors  possible  to  design  ana  gel  to 
work  I  have  ever  met  with.  One  reason  is, 
that  there  are  na  data  to  guide  one  ;  and  hence, 
we  have  to  find  out  tbe  points  from  actual  experi- 
ment. By  tbe  time  this  is  done,  an  engine  would 
cost  a  person  about  two  or  three  times  the  first  cost 
to  buy.  And  even  then,  it  would  bs  a  groat 
chance  whether  or  not  some  pattnt  would  not  be 
infnoged,  which  would  land  the  designer  in  a 
costly  lawsuit.  At  tbe  present  time,  I  am  posi- 
tively of  opinion  that  a  new  form  cannot  be  ^e- 
signod  without  intriDgement- not  on  general  de- 
tills,  but  on  one  particular  alone,  where  the 
Messrs,  Crossley  have  so  closed  all  means  of  attain- 
ing a  required  result  by  patent  that  I  do  not  tbiuk 
it  is  now  possible  to  svoid  treartine  on  dangerous 
grouud.  Anything  I  could  do  to  help  the  querist, 
without  encroaching  on  mr  own  or  otber  persons' 
rights,  I  would  do  with  pleaaore,  as  I  Lave  so 
thoroughly  perfected  my  own  motor  that  I  have 
neither  need  nor  wish  to  go  an^  further.  What 
that  ha'  cost  me,  however,  I  will  not  disoourage 
tho  querist  by  even  hinting  at.— SusLlOST. 

[4oS0S,1— Braalnff  Lettsra  from.  Leather 
Bbk.— it  the  letters  are  simply  painted  00,  they 
may  be  removed  by  very  gentle  and  careful  scrap- 
iug  with  a  blunt  knife  ;  but,  if  they  are  sunk,  they 
have  moat  likely  been  burnt  in.  In  this  cue  it  is 
almost  impossible  to  remove  them  so  as  to  make  a 
good  job:  tbe  only  wa}'  is  to  have  a  brass  plate 
riveted  over  them — that  is,  if  you  want  other  iniliala 
on  the  bag.- O. 

[4.i811.]—ComBt«.— The  only  posaihla proof  that 
Dan  be  given  of  any  hypothesis  with  regard  to  tbe 
nature  d(  a  comet  is  its  acooanting  tor  tae  pheno- 
mena in  a  simple  manner  without  the  introduction 
□f  extraordiuary  combinations  and  lorecs.    Thit 

remain  as  incaudosceut  ^ises  for  ages  probably  is 
a  difficult,  if  not  impoBRble,  conception  in  itself, 
and  then  there  is  the  discontiiinity  between  the  con- 
etitutiou  of  tbe  comet  and  its  meteoric  train. 
These  dilHcultieB,  besides,  are  gratuitously  iufiioted 
if  the  phenomena  can  be  eipUmed  by  Bupnosing 
the  comet  a  rather  dense  mass  of  meteors.  If  t.Dy 
correspondent  is  aware  of  any  spactroacopic  experi- 
ments that  have  been  made  with  aurolitea,  I  should 
like  to  hear  of  them.  Tbe  theory  of  the  tail  may 
perhaps  be  coniidnred  as  distinct  from  that  of  the 
nucleus  and  head.  I  am  afraid  that  Mr.  Lan- 
caster has  misunderstood  my  moaning  as  to  ttie 
tail.  According  to  the  meteoric  the  iry  of  tail, 
there  would  be  no  actual  "swinging  round  at  pori- 
hehon."  The  tail  would  ba  simply  the  traiu  ot 
meteors.  It  la  this  supposed  swinging  round  which 
hoa  gives  rise  to  the  repulsion  hypotbesia— by 
some  said  to  be  due  to  solar  heat,  by  others  to 
deotrioity,  by  others  the  cauaa  of  the  repulsion  is 
left  nndAennined.  If  the  sun  can  exnreiae  at  such 
distanoe,  anch  unparalleled  repulsive  selective 
aotioita  upon  gaMa  solely,  we  might  expect  to  see 
some  tiaoea  of  its  action  at  the  Earth's  auitaoe, 
which  is  not  the  cose.  It  ia  ^i^ly  a  questioii  01 
geometry.    In  many  oasea,   ^tiei^"  ^  ^^  ^  "^ 


the  ptoduoed  radius  vector  or  in  the  orbit,  the  pro- 
jection in  the  heavens  would  ba  nearly  in  the  sama 
direction;  but  this  would  not  be  the  case  always, 
Whore  this  difference  exists  there  would  be  a  sort 
of  expariraentum  crucis.  IE  the  Earth  were  sta- 
tionary, then  lappouiig  the  tail  to  be  the  meteor 


which  is  a  qaesiiuu  of  geometry,  I  may 
Iisre  observe  that  I  disagree  with  the  Btalement  in 
the  "Warner  Prize  E-asy  on  Comets,"  that  the 
atraightest  tail  could  be  produced  by  a  force  of  re- 

?ni»ion  only  twelve  times  that  of  gravity. — 
V.  C.  E. 
[4^811.]— Cometa. — The  daaeent  ot  a  meteorite 
is  a  compantively  rare,  and,  at  all  times,  verj 
noteworthy  phenomenon  :  yet  everyone  is  familiar 
with  what  are  called  "  ihooting  atara,"  while 
occasionally  the  somewhat  more  imposing  phono- 

nessed.  We  have  the  best  reason  tor  knowing  that 
wbat  we  call  shooting  atara  are  r'tally  email  objects 
which  dash  into  our  atmosphere  from  eitemsl 
regions.  Thus  meteoritex  and  shootmg  stars  are 
the  evidences  which  we  possess  of  the  existence  ot 
imparatively  minute  bodieB  in  space,  which  aifl 
_.__.,   ».    .1.-    — .v    — J    .,    atmosphiure. 


the  earth  and  I 
Although  tho  descant  of  a  n 
coUoctionB  of  these  objects  are  to  be  b< 
British  Museum  and  almost  every  other  muaeuD 
in  Europe  and  America,  and  they  can  be  easily 
bought  from  dealer!  iu  ^eolojn^l  specimens. 
Mention  is  made  of  a  meteorite  which  passed  withifl 
twenty-five  miles  of  our  planet,  and  was  estimated 
to  weigh  61)0.000  tons,  and  to  move  with  a  velocity 
o(  twenty  miles  per  second.  The  very  remarkable 
fire-bal!  which  waa  seen  onNovembsr  <i,  )S€0,  from 
different  parts  ol  EuKland,  and  the  very  accurate 
information  which  has  been  obtained  by  a 
companaon  ot  the  otteervations,  give  us  verf 
aati  factory  notions  ot  the  nature  and  mo- 
tions  of     these     bodiee.     It   appears   that  Uiia 

90  miles  above  Fcome.  in  9  imsrsetahire,  that  it 
then  moved  acrosa  the  heavena,  until  it  disappeared 
at  a  point  27  miles  over  the  sea  near  St,  Jvea,  in 
Cornwall.  The  whole  length  of  ita  course  was 
about  170  miles,  which  was  performed  in  a  period 
of  five  aeoondi,  thus  giving  an  average  velocity  of 
31  miles  per  second,  A  very  remirksbtc  pirt  ot 
the  appearance  which  the  fire-hail  presented  was 
the  persiBtent  streak  about  60  miles  long  and  i 
miles  wide  which  remained  in  sight  for  fully  SO 
minutes.— (Brit.  Assoc.  Rep.)  The  velocity  ot  34 
miles  per  second,  with  which  tha  body,  whatever  it 
may  have  been,  entered  our  atmosphere,  altogether 
transcends  tbe  velocities  with  which  we  are  accna- 
tomed  to  deal  on  the  surtaco  of  the  earth.  It  il 
more  than  a  hundred  times  aa  great  as  the  swiftest 
shot  that  was  ever  fired  from  a  cannon.  Now  sop- 
posing  these  masses  to  be  a  thousand  times  greater 
than  we  have  ever  found  them,  they  would  still 
look  like  tbe  nunuteat  partidei  of  duet,  w 
at  the  millioT"    -'—='--  -•■  — ^--^    —  -. 


uthe 


-called 


lil  of  a 


are  not  justified  ij 
have  found.    Think  for  a 

inaigniGcanca  when  comparGd  with  the  mighty 
volumes  ot  the  stars ;  thou,  if  you  know  onythiDi 
of  the  laws  ot  optics,  i(  you  know  the  principle  ol 
the  zoatropo  or  wheel  of  life,  it  is  manifest  that 
opaque  bodiea,  separated  from  each  by— what  ap- 
pears to  us— small  intervals,  and  moving  at  an 
enormous  Telocity,  would  not  obtitetate  the  light 
of  a  star.  I  have  Been  Arcturui  through  the  tail 
Of  the  comet  of  1S58.— F.  I.  C. 

.No  doubt 

swer;  but 

I  should  have  valued  it  far  more  had  he  rsEerced  ta 
some  book  or  cases  tor  it.  I  caonot  find  that 
which  he  gives  as  law  mentioned  in  any  hook  I 
have,  nor  do  any  of  my  legal  friends  endorse  his 
vieiTs;  no  doubt  it  is  from  my  and  their  ignoranoe, 
and  I  should  bu  indeed  agreeably  surprised  it  hlr. 
Welherfleld  could  remove  the  same.  What  he 
states  may  be  law  in  the  City  of  London  County 
Court;  but  I  doubt  il  it  would  be  held  so  any- 
where else,  and  perhaps  "  Sigismuod  "  may  not 
reside  wilbio  the  City.  I  would  strongly  advise 
"Sigismund"  to  consult  his  own  solicitor  before 
payuig  damigos.  and  I  think  he  will  ba  advised 
that  ev«iry  man  is  hound  to  take  reasonable  care  of 
his  own  property  before  be  can  make  another 
liable  iu  damages  for  ita  destruction,  and  that  the 
oDOBOt  proving  negligonce  ou  the  part  of  "Sigis- 
mund" for  his  chimneys  and  tlloa.  or  rather  his 
roof's  tiles,  leaving  tb'or  proper  places,  would  be 
upon  the  owner  of  so  frail  and  uuprotected  a 
structure  as  a  gtasa  ro[>r,  and  not  that "  fiigiamimd" 
must  prove  that  his  tiles  were  safely  and  seouraly 
fastened.— Josti  Ai.ex.  OlLUUi,  Solicitor,  136, 
FenchuTcb  -  street , 

[45816.1— LoKal.— To  Ma.  Fkbd.  Wkthbb- 
nsLJ>.  —With  roferenoe  to  my  query,  I  beg  to  say 
that  the  laotl  of  tha  cate  ars  these,  viz. ;  That  the 
\nilway  tuns  threugh  the  field  which  I  hold,  that 


IHOU8H  HECHAino  iSD  WOBLD  01  SOODraXs  ITo.  «I0. 


there  ii  &  bridge  coiutnicttd  om  lailiraj,  uid  a 
piuaau  in  my  URld  Icmditii;  tu  the  bridffB  from  k 
rood,  tiolh  Hi  aaanminiuUUon  to  perauDa  who  hnici 
l&nda  bi.'joiiil  tlio  liciileo.  Now  the  Dni;  matter  I 
leant  to  Rut  lul^rti  ig.  yix  ,  irhn  atd  tho  nsl  own* ni 
nf  tbii  Jfwiiago'/  A>  I  iutimatvd  to  ynu  bEfuroIhut 
I  lure  In.rii  li'yiiiR  rent  to  Ibo  liiiicllDrd  for  mitny 
y«u«  fur  Oiis  paeiagt,  I  iLm  uixioiu  tu  j'at  B 
Ueeuicn.— LiniiJ».' 

[ti'iHIT'l-'Telauhone.— Yuu  can  lemoj;  Iha 
liuniBg  HiMod  liy  k>*'"I{  ^u  oubnu  iiieuM  Inai  five 
mutimiilHiila  the  ■niciiijihuiie.  Voucan,  Ihitvs  uo 
donbt,  opiru  the  iiiicr<>pbnuu,  and  yau  will  liiid  aoma 
fonaof  oarliDnciHitai'tB.  Ihise,  in  your  migrnphano, 
mn  oiiittiitly  tiin  Um.-i;  lUid  will  lo-iidro  a  little 
li|hleaiii|!.  Perhapa  Itiera  it  n  reaiilatinft-acreir 
that  you  liavo  uuL  yut  usud.— W.  J .  liAHCUTtii. 

[4581S.]— UredKinir.  -  Wbanrer  them  ia  a 
'Carrmt  of  natar,  dredniDti  cmi  be  done  moat  rlT«e- 
tiraly  uinl  rhoaply  by  torcioK  a  jet  ol  irater  down 
apipo,  hiLiidiBKi  for  initikBaa,  ovai  tlia  «lde  of  a 
■up,  to  nmu  llie  bijttom  to  be  diednd  ;  thia  maia 
pipe  having  a  hoiiioiital  pipe  attaohed  to  it,  from 
Whiob  tliH  WdtiT  iMOoe.  and  of,  uy,  a  doseu 
noailn,  atiikinit  the  nindwiUi  irieat  torco,  nnd 
which  ia  then  cartinl  out  to  wn  by  the  cnneat.  The 
■hip  BT  tiiR  ia  tn  chau((e  its  poajtiaa  couatontly. 
SmdyKOr  sdJrtii  (ur  f  oither  [luticutara.— Oil- 

H'lKZ  ]  -LbbcI  CaBtlnn-— " Lndle "  ahould 
tMM  hia  mould  v.-ilh  avw  aaiul,  aboat  tin.  thick, 
and  ram  it  h>iril,  uiid  Tent  it  well.  Do  not  hit  your 
pattrin  wIh  >i  y «u  .ire  rnianiiifi  it  up.  tor  tUut  iniy 
isuid  it  til  I'cack.  Vuur  vruta  ahould  bo  Ici-'pt  ;<iu. 
awm*  from  llio  faco  I'j  your  mould.  Tht-  faen  of  the 
tnonlil  >h'''UM  b"  ml>lxil  with  a  piers  of  hard  woi-'il, 
Jilanrd  MB.  nth  f.ir  Ihi-  purpoar  ;  thi>n  work  your 
Iiowel  >>ii  llw  iilftii  KhHH  alii'kinn  the  mnuld.  If 
yoa  b^p  vour  Imwi-I  tuj  Hat  it  oauata  n  hard  ibiu, 
which  k'sIm  I'll  whrn  caitiiiK.  Yon  will  dud  that 
it  JB  Ihf  o'til-du'^t  that  bursa  nud  apoila  the  work, 
I  ihouU  nirtc  Iha  luetal  after  caatmg  iron,  or  in 
the  ladle  uflcr  it  h^a  been  ni«d  for  imn.  i  have 
(tone  Ibii  nl^1rL'If.  I  ahniiM  net  melt  it  hotter  than 
a  dull  nil  hvat.— lU-Nnsoi'as. 

[l.w;^,^  I,o«v».--"L'.  W."  will  find  inmost 
mauvali  >-(  Atitcbn  chaptdn  on  "  Coni)ioaud 
Intamt"  -luj  "  Aiiuuitira,"  whii'h  explain  the 
form*  au.l  pr.Vi'«A'<  cmt'lorcd  ia  ciilculntiont  of 
the  kind  he  i:iude<  l.>.  TMea  are  ala^  publiihed, 
and  in  Ttrv  (.'lUi-ral  u<o,  for  facilitating  the  cilcu- 
latii'n)  iu'<pe«l[.-u.  Ili)  ijucrj  is  one  of  "  An- 
nniiin,"  llir  Kvin  in  the  eate  prupoaod  beinf;  ihc 
IcvKBt  v.ii-ie  iif  ,it  U,  in  pciut  of  fact,  the  aum 
|uud  J  ■wii  Uv)  3U  anuuitv  to  be  con'tnued  for  «o 
uunj  v.v.:!  M  the  rvy.iTmrnt  of  the  loan  ii  to  b? 
fpnoil  I  vK.  In  the  ria*  in  [Kqot,  tho  prweot 
nine  >'f  !h<'  auuuity  ,i  -.,  the  loao^the  rate  of  ic- 
teml.  iu'i  :l:t>  immV^r  i^f  irac*  are  RiTm.  and  thr 
<lii<*!ion  fi'i  ii>la;loii  ia.  h'h'i:  ia  Ihe  amount  uf 
tlie  ■DEi:'!:v  r'>]u:risl  ;  <  rrpaj  the  Into  ia  the  giren 
Ktmbn  I. !'  <  i-ur*  ;    The  f.'rm  for  Ih-i  ii 


,  i:- 


-  =  "h*  ptiJFnt  Talne  Jnr 

■.I  -l  tuT  I  year  at  Ihe 

-  tba  Dum'jir  of  yean. 

.  the  -iTiettioB,  '■  How  to 

"it  r^cal  jtitW 


=  the  yecly  payraiut  rv.inir'd. 
The  sar^e  r-«".:;  lE.iy  V  -Vraieti  =:r"T-a^y  W, 

intjvfii  v..   -7T:".7_f'r  :he  ?n:«=t  vaH-  .-if  ,n 


Ca'-oiUMng.   i:t:.    _. 

pv>i)nd  -Ji;.?**;    f  -  prr  ,wsi.  i.-t  ;ea  jitn.  and. 
ne«.  tho  ja--ao!  ol  an  saaai^  ef  i'..  :.'» .  f.-r- 

per  e«i;  .-n  iii  teTtrt.',  i^xtrtlc^au  i*  t!:*T  t?-:-ri:. 
th^Twii'.:  ia  *!:^(^  .-w*  ">.y:Z.J  be  :h*  iia=e,— »;;.. 


uumbir  of  abortcr  ti-mia,  irith  rate  if  intereat  in 
proportion  tor  the  ih')Tlra  teno.  Thas.  for  qnar- 
tHily  pmjtBButii,  tha  ijiieaHor  above  Would  aland: 
ilow  h]  riipay  a  I'lan  of  CICO  tiy  *u  qatrtarly 
inatalmr'nti,  rrokoiiiuit  inteiMt  at  1^  iili  iitnt.  per 
fioarterly  temi.— H.  L".  C.ii.BwTii,!,. 
[I'lHi'i.]— Blohromato    Baittariea,— Tho    bi- 


a   wll  V 


n  djwi 


u  half  HI 


Jiiiucd  up  aud  left ;  but  it  uiad  oecoaionnllT  it  will 
luat  a  long  timu— auTcral  houra.  Tlia  ilifRculty  in 
uiing  u  biulniimata  ia  the  poUriiation  uf  the  aur- 
faoua  of  tho  piatea.  I  buTo  ju^t  deviled  a.  new 
arrariftcmHut,  by  which  tha  plitca  are  kept  in 
motiou,  ttud  the  reiultin<[  artiou  is  much  more 
conthmiina  than  with  the  ordinaiy  cell.  I  will 
acud  partimlnra  wbeti  I  have  fintabcd  tuy  eiperi- 
inenta.— W.  J.  LixciiaTRn. 


[4."iS>D.]— Portable  En  a  ins.— Thia  ia  a  eom- 
mou  Jijb  with  old  enKincB.  S-rvw  nula  off,  or 
break  bolta  at  aiaokFbi.x  uud,  wxld  on  naw  enda, 
ncTPW  ihi'iu  up  to  take  uji  alack ;  will  be  much 
better  thau  r<»L<  lisht  through.  If  you  want  (o 
put  boy  in  boiler  t^  clean  nut,  y>)a  ^'uii  move  them 
out  of  thti  wuy,  u  thi'X  are  uow.  — T.  X.  C. 

[f'lti'-'n.l— Parta1]lsSii«?liie.— ItLoulditTODgly 
odiriau  ■■Traction"  t..  leava  )ua  aniile-irona  and 
hoJler-itn>a  aluiie.  I  had  the  aauie  fault  in  a 
pi>rtalilp  RiiRiDU  u  year  or  tH~o  mo  ;  the  »taya  were 
BO  alack  that  they  would  mttle  when  the  en)^ue 
WM  mnvuJl  an  Ihu  ro^,  W«ll,  I  liftbtined  them 
'   Ihu  amolca-hos  end. 


needed.  10:  9-2  ::  9^3  :  90.  i-i-nrl  =  mi, 
standard  add  hare  been  n«d  to  dsK^g 
I'00Z.5grBDi  Bodn-aib.  But  loc.  of  uU  aa^ 
0  049  X  I-02DlRnm  of  aulpbuiic  sdil:  Okt^ 
nionda  to  0-0.^3  v  lOSOl  of  mjim  nrt^ 
TtieamonBtriffodium  carbon ■(••  in  atl-mp^ 
at  (iriginal  Boda-oah  ii,  tbeffara,  tUfjifk 
K  16  0  =  0-865[[niTn,  or  in  1'TO  ptin  ]» 
100  ; :  0  805  :  6(1-3  per  ceiiL-F,  L  a 

[16818.]-Co»tliiff  Metal  with  Otua-ni 
can  be  done  by  makia?  a  gliss  Imn  llfiAtf 
carbonate  of  potseh.  1<>  of  qmiU  iotaaJ^ 
from  iron  andalumina).  andDiiepu1''Jtkirt 
foaed  together.  diesDlved  in  (our  or  dnjaliri 
water,  flTBporaCJBg  nearly  to  diratai,  nl  h 
ipread  on  tho  war"   — -*-'  ■    ■■  --  -•  ---" 


ifcault:'one  6 

wc>rk.  and  the  otber  le^iiig 

Sii  I  altetod  them  aa  iirar  i 


after 


— Enlorffed  Toenail,  i 
-I'oulticd   DirtB  till    cle 


r  InffTowlnff 

a,  tlien  rub  a 


>'>iu  want  togi'tijultof,  every  day  (or  a  few  weeka  ; 
thia  will  grdiliially  Jnila  work,  am!  pn  Jucc  a  heallbj 
ccnilitiin.    Pr't'Ot  [he  toi-  with  cotbiu  wool  uu  111 


Pointing  strong  cirbnl'o 


a  floih,  J 


.  Ncilburui 


thud 


|:d  ..n  pai 


[ISSST).]— 3od«-AaIi.~I  preiurne 
wiiltOT  til  Htimite  the  total  alkali  pceaeoc  in  Us 
aah.  If  sli,  let  him  diuolve  10  grama  of  the  lainple 
in  water,  iHtrr  if  neccmry,  and  dilute  to  half  a 
liti*.  Trauafer  JHec.  of  thu  solution  ;FquiTaUut  to 
1  giun  ot  the  aods-ash)  t-i  a  beaker,  udd  25ca.  of 
□orrual  sulphuric  acid  sijlution,  boil  for  a  few 
miuutva  tu  expel  the  carbon  dioxide,  add  a  little 
lilinui  Biliiliou,  and  thin  normal  caustic  aoda 
aolul^'B  fr'ni  a  graduated  burctl«  until  the  blue 
colour  o(  Ibo  litiDua  ii  reslore'j.  Xole  how  many 
CnbtccentimtiFreB  of  tiie  soda  ioluEiuu  are  reiuired 
tn  ihii  purpo«e,  and  deduct  the  uumbi'r  (rem  2.). 
The  d'lTcr- ulc  ii  the  qauititj  ot  acid  lolation  thit 
WW  r-'.ya-rtd  to  nestntiie  the  alkali  prwenE  in  the 
Kunple :  mnl'iplv  thia  by  -0.i3,  and  you  obt.iin  the 
weijtht  ci  t  Its'.  alW.i  (mfealatrd  ai  aodic  carboaitej 


1  I  fnstn  of  the  nrnpl- 


[iple.   take 


t  tbe 


t   tht 


Tinitl 


i.-lnti.'n.  aid  birian  chV^ride 
a  prni^.itste.  filter,  utd  dftRmine  Til'  amoutit  of 
liii  iMi-'i  iu  therUtrale  bv  tltri-i'r.  n-ith  nrirmal 
(uipharif  u^.)  ■i-liici.-n.  mur:ip')iug  the  r.  umber  i.f 
cnlu£  eeblimetm  nrd  by  -^h',  tn  i^ivo  the  amount 
o(  eans^ic  i>la  in  I  gnm  of  the  ts'iiple.  I  have 
^r«ii  full  initnieCicni  tof  pt^arlug  Ihe  normal 
j^d  anJ  aliii'.iae  a^tiitii'm  :ii  X>.  >7i  <.-l  ihis 
pnif  n:  voIu'jj*-— A:JitTsr, 

:r<-V— Soda-Aali— ^Veirfi  ont  10  pramB  of 


lite  t?  ;-ati:i;nf  mark,  and  K.iif.  Tii?  oa 
','?;,  it  tM  i.i  iti,  n,  e^iuTii«i;  ro  1  gnm  ■>t  toit- 
iA  :  p.-ur  ti*  ;i(-i!d  :e:j  a  duk.  ind  add  i?::.  o; 
f;a::Iard  i-Jpt-ir;?  aiid.    3..il  tae  »i>:i;!i«n  natil 


rthe  I 


,  but,  of  course,  soluble  hi  iUk-J, 

[l*S41.]-To  Mr.  W.  J.  nancaitet.-.!) fc 
can  have  a  3in.  tube  which  will  wngh  ruliipt, 
or  you  c»n  hare  one  up  to  4  c.r  SIli  il«|ife 
enlieiy  on  the  gauge.  CI)  Tha  lute  ht^l 
will  Wfigb  about  Dnc-eighlh  min,  m  ^[A.w 
the  ordinary  thicknen  tube  would  niibaa^ 
Glib,  aa  poaaiblo.  (3)  A  g'>>>d  :!in.  ntatti 
much  better  than  a  4in.  reflector  in  frvrW), 
Yon  can  keep  a  refractor  mofh  belter  aai 
reflector,  and  a  refraet'iT  once  in  adjutoMI 
always  so  ;  whsreaa  agTeatmanrtfaiii^dta 
a  reflector  ont  of  adjuilmen'  ■■•'■  — 
riaSlo.j— Metal  PlaoiDS  and  ShapliM 

__.L._: to  m»ke  a  bths  iM    - 

machine,  but  he:!! 


F  found  tcrj  a 


clear  tha  tiip  of  Ihe  ilile-r«" — 

take  the  tool-box  ont  d(  the  tli-le-mt.  llaM 
(our  )  bolw.  and  tap  tbem.  *>ai  tJ  b^  it^ 
down  jou  wish  10  pUna.     Ii  y.a  fti  i 
sheet-iron,  i   thick,  cut  a  Mar  .tad  u 
pjloa  of  one    ot    the  haapUea;  it  « 
itaelf  one  way  ^ne  skelchi,  u  that  it 
cut  equ«l:  ia   place  of    iht  o'her    L — ,. 
amall  band-wheel  by  which  y;u  will  ^^xtw 
easier  ;  when  yon  want  to  ae;  the  1>J  tli 
geaitly  with  hanuaer. — Eor^itu ::. 
;4->SW  ]— Honse'Well.— ^V"-T-' 
i  p3t  I  dr^is  t7-=i 


When 


Thei 


it  would  ran  awar. 

cowred  in:  ¥ut  if 

levelofth*  wvIL  whrnoi  ansvlj  covet  ill 

faavv  done  with  it  :—Tkz.iM^ 

:i.ii:i\"-  HoQM  WeU.  —  I  ha!  i^J^L 
anothtr  weB  :  Jnlv  ia  lar  .-u-  -=»•  *a  afl 
Ihidthspnaitittkiaaa,  i  =_-i-a  !ii4  uWJ 
powibleto  nm  Ih?  wiTer  -■?.  \Ei  Bra** 
«n  fllMwith  bt-kT-  ;H-V^,   rravit.  arf* 


the  io6cn  and   r-?"  3ic-! '.  i-" 
friendi.  '  Ton  can  try  Th-  'i'. 
with  bri'Ai  and   jnt«L    «a-» 
wiuanditi  w»i 
yen  will  get  lil  : 


i.  W-.-1  »K:ft"2 
«»»r-.-(r.J.i^ 


i;;4  =a 


.rluttjn  fcra 


parabU  ha'.f-yaai;;  «  ^-.itr^'T.  initrad 
Itaaiubin  pr* ■::.-;  t»  make  Ihe  oU-yitiin  ai 
abi.«v^    an.l    .i;v;,i*    ;he    year^r    inaulntst    ,:r 

wonU'iTT'atl-.cV.;  >Jt  ;^a.-t■.-*Ilviscl.'Eiiir^tUe' 
ad*«ota<»  l.>  lb*  rJiipse-.;;  ,i(  the  aacailv.     Bnt  ■*  K-i*  »i;ir« 
Bciaattti.-  aoraiscT  i<  a:aird  at,  the  prriAl  aUow>-!  was  r«*:^'^r 
Itar  nffiTiur'aC  *h,-:ik(  be  divided  in»  a  pvatn  raljAar:  i 


^1^J;>.  iropbv  dr.-p.  nutii  bla 
•I  rv^v^^!.  Evseifte:  I '■■>;; 
wer»  hfsied,  diwaived  la  wit<r 

enut  t:4H-.Mf  were  »uif(trnd  to  ■  5i»k.  iicc. 

ttsrivr.i  i;:!;'b.2iie  leiJ   ,'.m.  =    Ol-zraza  ?0,H, 

'.iliid  w»f  Njite.i, -lixM 


Le  rieir  ulatioa 


;4.i>5;.:-TaT«lah  tor  I*»»--C-"I*£ 
beft  wnrins  S:  ~  -    -      — 


'Oil    evfuiJen  : 


.  :i:t-i«5 


;i3l  *!  I 


t..!:;f  ; 


:- blue  c:rt9<ir  ; 
•t»  f-:".:j-:3  =  ;-  >:;.  irandarl  ] 
<t  th:  ik3li=-  liiuMwoail 


m,  a=l    LivBiTML    *■ 


H 
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trkfUc  lHitn-««i  Leedi,  haMeatht.   ind  Loodiiu.  but    c 
baTu  beeu  Buii.'iwleJ  V  lb';   1,1UI1  cliuiaB  with  ik    i 
pMiraf  biugla^lwdiiin  whealx,    A  C«w  m:iy  ynl  bs 
nuiuiuK  lietwaeu    Lri(>iHter  lUid  Loadoa.      Simii    < 
wan  liCCL-d   witli  tlm  W<»tiiii{l>ouw  bmke,  othan 
wen  Utud  willi  Siuith'a  vacuum :  but  Mr.  Htrettoo 
infonai.l  u*  that  Iha  linden  uid  CUylou  hiike 
had  b«en  nutatitutKd.— Meieou. 

ri*-U,l— To  "  Sonllg'tlt."  —  In  anmrsr  to 
"  Sunliglit."  wu  r*n  keev  ataua  up  it  3Ulb.,  but 
tbaau^iuce  nau't  keep  apoad.  Whit  we  truat  to 
kuoviB,  will  iL  builer  kt  (iOlb.  tlu  u  much  work 
u  (he  tiro  oU'h.     Ihc;   uisd  to   tun  at  5011.  two 

Sm  seo  ;  but  Iba  iaiiwctar  pullad  thsm  down  to 
b.  Wfl  have  not  had  all  tha  weight  oa  tUl  now, 
■nd  we  nuit  honie  nioie  oo.  The  wfetT-TalTa  i* 
1U<u.  diam.  and  ai  you  nay  Uut  olb.  ia  aot  much, 
will  yoa  plcaifl  atate  bow  to  wpi|(ht  it  io  lAlfa.  in 
-'-'-    "  ■        ■'  uiidaratand  dacimala  a  little. — 


JlfllUJ.— SUSUWIT. 

«  would  b«  but 

ei.l-LenB-You  cm  UM 

yniir  Wa  f.ir  ii 

]iurpoim;  fur  initauc.  vou 
cra-obiE»r»  with  it.     <iet  a  i 
7i.i.by  Hn.,iu.)nutedio«ati 

LU  eamly  make 
eca  ot  I'^kiuK- 
awiiiftpwthp 

H.M50.J- 
8rith«  dUii 

th«  diamotei 


EeaBurlng-  Olo^ea.— By  alids  rale : 
itur  oil  C  to  1  '3S2  oo  D.  Then  above 
on  D  tiuil  tho  cuh«  coutenta  on  C.  The 


{'liS-iT.'— Ohamical     Formula, ~- 


r«,  ^ 


«tCl  =  SFeCI,   . 


n  little   liitric  acid,    Huti. .. 

«hv>Eed  ti.  tbx  ff:Ttic  Htat-,  CFnCU  <  KHCl  + 
2XHCJ,  =  r,F«,a.  T  3SC1  -  m,n.  with  lexard 
to  work*  til  "iiuaiititalivoanaljsie."  there  ore  ao 
DiBUy  deroKil  10  epi'cial  iubjcal«,  «uvh  annrgiuiic 
manures.  plKiaphiitea,  brawiii;;.  lie.,  ihiit  it  in 
Bhnott  imjiouible  to  racommviul  any  author  nnlaaa 
tLe  piir'icular  aubjuot  ii  atutwI.^J'  Xkkxiill. 

KiKiT.j  -Formula  of  Ferric  Chloride. — To 
"P.  I.  C' — lu  !<i»  ;inHwor  at  it,  ijijj  to  th'i  qiiaiy 
vpon  tlii*  sii'-j.«t.  '■  UibUtt "  huya  that  "  F.-UI:,  ia 
uniloublcJIy  llie  I'drrtict  foniiul.i  fur  the  piTchl'itidu 
ot  ir.nl.  Bi  lita  l)i>uu  ahowii  liv  nxpariiuoiita  iijkiu 
UieTaiOur  duniily  ut  thia  auiuta.iiH,"  Without 
qiulificatiuii  Buch  iiu  uiiwrr  i<  mieiuBilini;— viuw«<l 
ui  the  h^lit  of  ino^rru  hii(iwlHil;»i,  it  ia  wriiug'  If 
the  law  of  ATOKailm  lie  truL'  (that  ia.  IL^t  r<iaal 
volume!  UI  all  b.i-k^)  uiidtr  like  uou<litioiifi  n«  to 
ttmprratnre  aud  prraaur<-,  eoutaiii  equal  unmbera 
of  moleculcti),  Uid  if  thu  uulHIula  ut  liydioxeu 
oranUt  of  twintnim— and  there  aePmsuLi  reoaouto 
doBbt  cillivr  rtatvinsnt— lliHU,  takinx  tlie  atomic 
— :_■...  .A  :.  ..  jijjjj  chloriiw  ti:s]«H!tiv«ly  -  -  -■'      ' 


k1«'«,  -    - 

Hat  aucIocB  nt  tho  Icna,  than  uaki  a  conical  box 
with  a  baia  2llia.  aqaoie,  aud  tapiftiuK  op  to.  aty, 
iia.  or  l^iu.  Bquan]  at  tba  top:  iuto  thia  lit  the 
lena  in  a  alidinfi  tin  or  woodeu  mouot,  ao  that  you 
can  foaus  aaaily.  You  caunot  do  laucb  f[ood  with 
it  for  a  tele>C0|ie,  except  by  uaiug  a  diapbtaem  to 
reduce  the  aparturo  ot  lena  down  to  2iu.,  then  it 
will  work  fairly  well,  Yuu  cau  huro  lenst]  to 
mitke  it  into  a  telescope  tor  three  oc  four  ahillingi, 
but  I  aliould  reoommend  you  to  exclmiige  the  leca 
you  now  have  tor  a  teleacopa-Iaui  ot  equivalent 
value  ;  then  you  would  have  a  much  mole  aui:<:eaa- 
tol  tcleacope,— W.  J.  Liscisiita. 

[-tiSGC^—Ibe  Spectroacope  and  Iteteoro- 
losy.— The  tpeatroscope  hog  done  more  harm  to 
the  lapitimate  atndy  ot  meteorology  thau  auytliiug 
elae.  You  should  get  a  copy  ot  the  addreat  givou 
by  Mr.  iiymona  at  the  MetaorotoKical  Suciuty  on 
the  IHth,  a  brief  extraat  of  which  ia  io  the  laat 
iaaue  ot  "  oura."  Ueod  it  carefully,  maku  up 
your  naind  which  biauch  to  take  up,  and  do  it  with 
awiU.  A  pocket  apealroaoope  ia  ul  ii'j  toIub  id 
meteoiology,  and  at  preaent  the  more  expeaiira 
inaCrumguta  have  been  but  aorry  halpera  tu  the 
Boienoo  ol  meteorology. — W.  J.  IilncAJTEEt. 

('I'iHOC. I— Ihe   SpectToaoope  and  Ueteoro- 

logy  which  haa  lately,  it  ia  aisectud,  beea  di<- 
eorered.  ia  in  the  otworTation  of  tho  "  rain-biud." 
For  further  iulonnali™  M  Mr.  T.|.pinffe  read  a 
punphint  on  the  aubj^iCt  by  Mr.  It^iud  Uaprou. — 

[^■^Sl!7.]  —  Throttle  ViUvo  Modol  I>ooo.-I 
muatnythat,  uot  huviug  cou--truotucl  a  model  nf 
the  above  claaa,  I  cauiiu!  f^ivi-  n>iv  iiiformatiou : 
hutlamaare  "  Sunlif^ht  "  will  fjire  tho  roquircd 
detoila . — MBTEOr. . 

[I'M'Ja,]— BendlnK  Kodal  Sutler  PUtss.— 


J.  S 

[J587J.] -Bleaching  Hair.— I  tried  blncMog 
hair  by  peroiidu  of  bydmiii^n  aome  ynnra  ago,  but 
net  With  D"  auciKiD.  J,  however,  fouuil  that  a  hot 
dilute  aolutiou  ut  uitri::  iicid  woa  moat  effectual. 
Brown  haii,  wheu  coicfully  treated,  it  turned  the 
uioat  brilliant  f;i>Men,  more  r«a«mbliii|;  goldao- 
■puu  gloaa  tlieu  uuythiu;;  I  can  think  of.  The 
in«lliod  I  einplov«l  wbh  to  put  tbe  hair  in  a  porce- 
lain diah  with  dilute  KU,  iti  (1  ttiiuh  about  1  part 
strong  acid  to  ll>  pirts  ot  water),  thau  gradually 
heat,  and  aa  aoon  aa  tbu  THgairvd  afaado  it  obtained 
takeout  and  waah.  It  Ihu  acid  ia  too  atrang,  or 
the  heat  too  great,  the  flbia  ot  the  hiic  ik  apoilad. 
Dark-brown  hair  aoquirre  (tenarally  a  reddiih 
colour,  and  I  hnlieve  black  hair  would  turn  nearly 
white,  but  I  did  uot  try  the  latter.  I  do  uot  know 
it  the  method  i^  kuowu  t<i  wif^-maken;  1  have 
aartainly  never  aeeu  it  in  print  — tliniirvB 

[45M;!j.]— OoatinKlCetal  with  Olaaa.— Uelt 
together  IJUparla  duit.glii3a,2U  cirtajnate  uT 


BQliug; 
Ltthei 


Gutoi 


iRed    plati.i,    an;]     let  tiieu  be  from  £iu. 
larger  all 


iiid    thau 


3-3 


,r  thHr.'al.'  .i 


aa  thowu  t>T  ttit]  fiireiul  vap.iur  ilenaity  exfieri- 
parjmniti  ot  Iiuvilie  and  Truuat,  ia  FSiCU.— 
Au-BEI.  \V.  Sou-Ai:u,  J^ii.  -JOlh. 


M-^SJ 7- J— Chemical  FormulB,- 
beliuved  to  beat  express  Ili«  ci 
fMric  chloii  le,  and  that  ireouraUy  i 
The    beat    wurk:   on    quuititativo 


Aiialyaji : "    but   fur    a   bi'f;iuucr    .  .._  _.    . 

nliloucu  ut  u  teacher,  *'  Thorpe'a  Quantitative 
Analyaib."  publiali.d  by  L^ui-maiia  —  s  much 
■mallec  book-ia  mu<-h  better,  aa  bein^  simpler  and 


The   formula 

natiCutiou     of 
acd  ia  Fe,CI.. 

Q.iliutitatite 


dily  f"li..wed. 


■•  Vuli 


"  ]iubliihed  by  Churcbill,  la  the 
•tsndud  woik.  If  ugriciiltuiul  nualnia  ia  wanted, 
"Church's  Lubomtiu-r  (iuide"  (Van  Voorat)  ia 
most  ezceilaut :  the  firit  part  i>  takao  up  with 
simple  tenta  and  quilitativu  auilytia,  whilst  tha 
•aooud  half  tr-'uta  of  tbe  quauiilativu  aoalyaia  of 
piaunrea.  fjila.  feeiliug-caket,  &a.  Un  the  aualyaia 
«f  foods— tcu,  tftde.  milk,  beer,  wiue,  ^c,  and 
the  detection  t.1'  )>oihou>.  J.  Winter  Blyth'a 
"  Praclieol  Chamiilry"  ii  very  good.  A.  U. 
AUeu  is  publishing  a  work  ou  "  Organic  Aaalyaia," 
the  firat  voluiuu  only  ot  which  ia  out.  Tbceaaia 
mil  thotou)(hly  reliable,  but  the  laat  two  preBuppoae 
•ome  previous  kuoMledge  of  oualjtical  mauipu- 

latiou.    Ou  witter,  linller,  Juc,  there  ar- ' 

■pedal  books. — A.  D1.'^'c.lx. 

[4JSu^.]-Batter-ICaklaK.-Thia  i>h( 
is  uot  altogether  ao  unusual  one,  aspacially  at  thia 

«eming  i'l.  aud  if  the  tiue  acieutiGc  reason  haa  baaii 
diacovered,  I  hare  never  beard  ot  it.  Poverty  ot 
Uw  sreau  I  have  heard  assigned,  aud  aauetiuiea 
«nth  reason.  I  aiiould  cbuugo  the  diet  ot  the  cova 
m,  litllu,  as  thii  aelii'iui  occun.  except  when  Ihey  are 
uilkod  tiio  coutiiiuijiisly  and  almoat  cloae  to  tbeii 
calviuff  time. — T,  J.  Scitt. 

[IqSui.i — Lena.— Such  a  lena  oauld  be  utiliaad 
for  a  tclascoiw  ut  i^hort  focus,  or  even  tor  photo- 
|[caj'by  :  but  the  leugth  of  focua  aud  the  fact  that 
Ul  all  probability  thA  correction  tor  the  aclinie  imj, 
ai  weil  &•  tho  viau^il,  haa  uot  been  made,  would 
render  it  by  no  meaus  Eu  uaelul  fur  photo,  purposes 
«i  lor  tb^  uoiittruotiou  ot  a  tcli-tcope.  You  would 
alao  require  to  get  tiie  neceiiiaiy  leoi  for  the  eye- 
pteee.  Thcisc  are  buloII  cues  ot  plano-eouvex  form. 
Tha  beat  formula:  for  conttructiug  the  Hujrghenian 
—apiece  have  been  repeatedly  given  in  thia  Jooinal 


to   Ji 

lireh.)  .  .      _  ..    ._.      _ 

muud  stake  auch  aa  tinmri'i  uw,  aud  wheu  the 
adgBsof  thoplateaaieiud-hol,  you  can  uoailyflauge 
them  down.  If  you  hive  not  ;;ut  u  stake,  you  may 
with  care  turn  ttie  lUiigo  down  by  heiitiug  and 
working  with  a  bill-iiaued  hammer  on  the  uivii 
..__      ^i.  ...„     ...  iu  joiujj  iinj  jjb  if  you 


It  udheraa 
very  firmly  to  steel  or  irun.  — IJiLHiX. 

[lj?73.]  — SuKlne  Query.— It  tho  engine  ha« 
double-octiug  cylinders  of  the  aiiu  quoted,  1  ahoold 
use  a  Bywbeul  din.  diameter,  and  to  weigh  abont 
111b.  If  aiuglu-ucting,  it  ahonlJ  be  the  tame  liia, 
but  unt  to  be  heavier  than  about  12  to  1  loz.  The 
aizH  ot  boiler  would  depend  on  the  ijueatiou  whether 
the  uyliudein  are  duuUe  or  uugle-actiug.  L  t  ma 
huaroa  to  thitp  jiut,  aud  it  you  vuit  a  vectidal  or 
'  -'-loutal  iKiiler,  and  I  will,  with  plvasure,  tell 
aixn  niid  otli"r  p  irticul  ira.    Ia  the  augine  a 

It  Cloak.— 
the  tly  of  hia 
clock  ia  ptuparly  fixed  to  its  otU  ir :  bncauH  if  it  i« 
uot  the  cloelc  in  f-ure  to  tri^.  Ue  ])etbaps  tbe  Uy  ia 
too  amall.  and  llie  defui:t  he  Cumpialua  ot  may  be 
remedied  by  lengtbeuiii)!  it  a  little,  if  there  i->  nwm 
in  lliednck  tomiTDir  of  tliia  beiii^  doue.  It  appears, 
from  what  "Uimel"  saya.  Unit  Iha  m^iiutaiumg 
s)>Tingt  of  the  cluck  arc  too  ttr<iiig,  and  thus  too 
much  power  ia  apjilied  to  the  troiu  during  the  time 
at  winding ;  he  might.  thetcf<>ru,  try  wiiuUug  with- 
out the  preUminiry  turn  balk,  it  aeemi  to  be 
almoat  imp  isaiblo  now  to  get  a  really  good  clock* 
traiu,  and  for  an  iudilfT.TBut  tram  with  o  gravi^ 


lilt  a  heavy  w 


\Vh. 


the  < 


the  eoiitre  hole  fur  tin 
Gr«tuba.  A  good  anith  ahould  beatiln  to  ftugi 
down  both  plates  iu  ail  hour  or  two. — Si-.sliuqt. 

[4.jSra.]— Water  wheel. -You  huvu  omitted  t> 
aay  tbu  width  of  the  rivar  you  have  available 
Ala»  can  you  draw  back  ths  water  bO  at  to  eaabli 


wheel.     If  T 


t  thee 


the  stream  to  say  12lt.  or  lift.,  and  then  by  draw- 
ing back  tho  water  rui.w  the  full  so  that  the  14in. 
would  be  the  clear  tall.  I  should  theu  udviae  a 
form  ot  I'oncelet's  wheel  tor  etll>'ieney  and  the 
common  uuders)iot  wheel  tor  cbeaptiu^t.  The  local 
-       ■'    'in  greatly  loflu- 


tabhs. 

-_ briug  dust,  anri  cauae    rapid    ctaaugea  of 

temixrature,  aud  tor  both  those  reasuua  are  bad  toi 

Clockl.— UtUUfAUl  BUJIIIILL. 

£|.>SSO.]- OraTltr  Bacapement  Clock.— I, 
imel "  will  not  tiud  h>»  cloek  at  all  otfecttd  bj 
lieiiig  near  street-door.  2.  A  Siilb.  driving- weight 
hung  by  three  eorda  ia  not  by  any  me^uis  eiceasive, 
or  even  largo,  for  ■  gravity  clock.  U.  The  sacape- 
meut  probably  "trips"  while  winding,  becuutethe 
maintaining  power  which  i<  tbeu  in  action  a 
atroiixerthau  the  power  ot  tlie  weight;  but  this 
should  uotcuuaa  dock  to  trip,  ittbe^Cupaonpilleta 
are  ]jro[>erly  placed.    I  have  a  giurity  eaoapement 


ludlUnditia 


additi. 


aiUet' 


II  the 


ss' 


by  Ur.  LoucMtDi,  njadl 


„  ..     .....       -bete  tbe  wheel  won  proposed  t 

be  erected,  could  tell  blotter  how  tho  beat  re.iu 
oould  be  obtained  bj  a  tew  niiuutss' inspection,  tliu 
by  any  quautity  of  description.  Youmsy,  hoivuv-' 
fairly  assume  tba  facta  would  be  as  I  state  abov< 
Perhaps  a  form  ot  low  breast-wheel  might  b<i  iik: 
to  ssveSrat  coat,  but  tbe  I'oucclet  or  bucket- v>  bin 
would  yield  by  far  the  beat  result  as  tar  aa  pi^w. 
Roea.  S'^ud  me  tbe  width  of  atreom,  depth  fr:>] 
th.<  b  .tlum  ot  tutlrace  to  the  water  level  ot  the  to 
water,  and  I  will  give  you  a  further  opinion  ou  tL 
■ubj  eot.— St/'KLiulU. 

[4.iS71.1-I..  andN.  W.  a —Albion,  April.  '7. 
General,  Sept.,  '7t< :  Ida,  March,  '.>»  :  Duke,  X.v.' 
'62;  Tlio  Duke  of  Edinburgh.  June, 'Gii;  Psu.-uii 
Nov.  'ii  ;  ^'ighliugale,  June,  'ii  ;  Uszepiia,  N.v 
'Gl  :  Frineeaa  Alice,  Jan.,  '03;  Outram,  Feb  .  '<. : 
Tho  Queen,  April, '72  ;  Prince  Alfred,  Jan.,  '<.. 
Jobu  oTIroat,  Oct.,  '74;  SbakeapEaie,  Oct.,  'll^ 
Bvron,  Nov.,  'US.  As  to  the  number  ot  Y,iko., 
Khan,  I  bare  never  seen  it ;  but  it  bu  bei'ii  n 
peatedly  given  iu  these  pages  as  8.iD,  and  cotn'.i.i  i 
the  middle  of  a  "batch"  of  tba  atme  i'..n  < 
engiuea,  numbered  from  8.)7  to  liTl  reapeciivMl] 
and  beoriug  the  dutc  ot  1 S77. — Dio^ed. 

14aW2.1—Laroh-l««TeB.  — There  is  nothiii 
poiBououa  in   tbe  leaves    themaelroa,   thout-li.  i. 

make  it  nnbealthy.— F.  Bauj^mi  Cookk. 

[4oST3.]  —  RamoTlng    Burnt     Cl«y    froc 
OaatliiBa,— You  must  make   your    moulda   I'lil 
TJse  common  firebrick  or  good  red  brick,  groun 
'*  powder,  to  mix   with  the  clay.    Kotten-atcue  i 
idplaaterof  Faris  mixed  will  stand  a  good  beat,  i 


attaiitiou  to  tho  subju 
olocka  for  my  own  plBE 


iplied.  4.  Tholaggmg 
.and  is  obvioiinly  caused  by  its 
oae  ou  iti  spiudle.  It  "  Qimel" 
hia  address  to  me,  I  would  with 
hi*  clock.      I  have  given  much 


— H.TujiY,  Wooiaido, 


othan.    The   andlaea^togetoil  the  cmLop;  bat  forateeli 


ibt  that  the  maiutaming  power  work 
The  very  fact  of  the  maker  adriaiaK 
I  you  uj  give  a  alight  pressure  the  wroog  way  showa 
I  ba  was  aware  it  could  uot  ha  triiited.  It  may  be 
I  that  the  maiutaiuing -spring  is  too  strong,  cooae- 
I  queutly  the  weight  does  not  wind  it  uji  to  as  to  act 
I  when  weight  ia  taken  otf ,  or  tlie  detent  may  not 
<  bold  the  teeth,  either  tram  turuiug  the  point  ofF  or 
from  uot  falling  freely  iutothem.  Try  thetoUo wing 
eiporimout :— Wind  aliglitiy,  ao  aa  to  take  power 
of  weight  completely  otT,  hold  up  detsut  out  ot 
teeth,  then  let  detent  fall ;  now  let  Jit  power  ot 
weight  ou  agoiu,  and  aee  if  detent clicka  over  three 
or  four  teeth.  Tbeu  take  pjwer  ot  wcieht  off 
again,  and  see  if  detent  retuma  its  plaus.  By  ob> 
serving  these  iuatructiona  defect  will  bo  daEected. 
The  weight  ii  not  ezoeative  if  it  it  multiplied  three 

conteii^usnce,  to  long  as  it  ia  hnnly  Qxed,  boa  good 
oil  which  does  not  froeie,  ia  not  damp  aoaa  to  cause 
ruat.  Shouldl  uot  be  plain  enough  in  myreoiatk*, 
I  will  answer  any  queatious  on  results  of  abure  ex- 
peri  menta.- PEOOSKJiDiruff. 

[458S1.]— Hard  Skin  on  Caatlnee.- A  plau 
that  ia  frequently  put  forward  ia  to  place  tbe  cast- 
iuga  tor  twenty-four  hours  lu  a  mixture  of  nitiio 
acid  one  port,  water  tour  parts.     I  cannot  say  it 

"-'-  -"-  ' not,  that  it  will  eaftan  the  metal, 

kin,  as  I  bare  never  tried  it ;  bat, 

iu  faimea,  I  maj  add  that  it  hat  be«B  an  iIwusLIa. 


XNaUeH  HBOHAinO  AND  WOBLD  Or  BOIXEiaE :  No.  S 


mBchiuiical  works  oi  koonD  retiabilitf .     Bat,  if 
yanMk  me  aato  tnj  pUn  I  Iutb  peiKniftUf  Iiied, 


i  ihould  adriss  jou  to  uae  &  drip  of  petroleum  • 
tho  point  of  the  tool.  In  loms  cases  ihe  addidon 
of  Gas  part  turpentine  to  two  partn  of  petroleum 
doea  well ;  but  the  petroleum  I  have  repeatedly 
nwd  with  iucDeis.  Small  or  tbia  autiaes  are  (re- 
quentlf  chilled  from  Bever&l  oau^eB,  aad  Deuce,  are 
BO  hold  that  cotMng  huJly  con  be  doue  »ith 
tbem.  It  you  use  pvtroleum,  sad  a,  »low  speed,  I 
think  jour  difficult;  shauld  nniih.  From  what 
yon  say,  I  foooy  you  drive  the  work  too  tut  alio 

—  SnMLlQHT. 

[4&tM2.  ]  — AntoiUBtlo    Ajrrangement.  —  Why 

don't  you  have  a  revotTiDg  drum  with  a  slit  over 
thatop,  through  which  the  cbacks  arodroppBjP 
The  drum  cau  be  connected  with  a.  clock,  and  the 
dimeasious  may  be  ooe  to  pass  every  five  minutes 
if  you  like,  or  my  longer  period  you  desire.  The 
drum  could  rotate  once  every  three  hours,  or 
quickei;  then  you  con  obtain  the  eiact  time 
ft  man  leocheB  ths  works.  This  is  for  simpler 
thxB  any  electric  ansngement.  I  worked  out 
•ome  time  ago  on  electrical  timekeeper,  but  it  was 
not  H  effectiTB  OS  the  deck  work- dram.  I  shall  be 
TeiT  pleased  to  give  any  further  intormattan  it  It 
will  be  of  servica  to  yoa.— W.  J.  LiNCiSTEE. 

[-15881.]— CompresBlne'  Oaa.— Compiosasd gas 
is  practicable  tor  mBgio-liuit«ni  purnosts,  hut  quite 
impraclicablo  tor  your  purpiwe.  Why  don't  you 
get  a  lot  of  the  inhabitants  to  strike  V  Get  some 
nrsffia  luDpa  and  dispense  with  the  gas  company 
lor  B  tjme ;  they  will  speedily  lower  the  price  Ihen. 
Di  get  tbe  town  to  buy  up  the  i;asvorka.  There 
Ue  a  lot  of  machines  sold  for  ou^ag  gu.  but  yon 
would  find  it  ■  troablBiame  and  oxpeniire  way  at 
getting  out  of  your  preeeat  difficotty.—W.  J.  Lan- 

[*68g4.]— OompreHeinff  Ou,  *o.— The  ques- 
tJOQ  is,  whether  it  would  not  be  far  cheaper 
to  supply  the  needful  apparatus,  either  on  hire  or 
Otherwiae,  to  consumers,  so  that  they  could  moke 
their  own  gas  rather  than  attempt  to  comprens  eae 
at  a  distance  and  convey  it  to  where  wanted.  'The 
DompreiBion  ef    gaa  would  mean    costly    ateam- 

Oa  thia  point  we  have  nxperieuce  with  compraaaed 
Oxygen  and  hydrogen  gas  in  iron  botUea,  as  used 
for  the  lime-light.  Thia  plan  would  need  t 
thoroughly  good  reducing  Tolve.  so  as  to  delive: 
the  gas  at  the  preaanre  suitable  tar  use  in  thi 
niuoT fittings.  And,  therefore,  looking  at  the  ques. 
bon  broad^,  I  do  not  think  it  would  answer 
Next,  the  plan  you  mention  aa  to  benzoline  lampe 
nie  production  of  gas  by  blowing  air  through  t. 
Teasel  containing  a  porous  materi^  saturated  with 
Bosoline  or  aomis  other  spirit  hydrocarbon  has 
Ions  been  in  use  :  as  see  the  Alpha  gaa-apparatua 
of  fir.  Mliller,  of  Birmingham;  the  "Sun"  gas- 
light machine,  and  othen.  What  you  could  easily 
do  would  be  to  fit  a  fan,  or  some  plan  to  supply 
UteairuadecpreasurB,  and  which  could  be  driven  b~ 
a  weight.  Thia  air  being  passed  through  gosoUni 
would  produce  a  gaa  of  good  quality.  In  proof  ( 
this,  SCO  Mr.  Fletcher's  gcuerator  f or  his  injector 
(umocos:  Heveial  achemea  proponnded  in  thia 
journal,  and  also  the  plan  I  perfected  tor  eariching 
—  t,  —  i_  tv.  1 — . —  — .1.  tug  (pfloiai  burner 

it  gas-enginea.     All 
uid  if  it  would  be  of 

nation.  WitI 
nsaline  you  would  not  need  hot  water  tu  wiirm 
Uie  generator.  I  may  add  Chat  a  gentleman  of  my 
aoquainlance  has  just  start-.d  a  very  (jne  set  of 
a,|iparatus  to  light  hia  bouse  and  stables  with  gaso- 
lue  gas,  tbe  air  being  supplied  by  bellows  worked 
br  a  tiubine  placed  on  a  spring  near  the  home. 
llie  pseisnre  of  air  is  so  little  that  very  small 
power  is  needed.—  SfHuunr. 

[4688-1.]- Qae  l^om  Ulaeral  OU.— "Conntiy 
Juumy  "  will  iiod  the  following  plan  aniwer  tbe 
purpose  of  Bupplying  a  house  with  good  illuminat- 
ing-gas  at  a  dioap  rate.  Oet  a  gasometer,  and  fill 
it  with  air,  and  force  the  air  tbiough  a  refrigerator 
SiuTOnnded  with  ice  and  salt,  to  condense  the 
watei-vapoot  suspended  in  the  aii.  From  the  re- 
frigerator the  air  must  be  mode  to  pass  through  a 

unslaked  lime  broken  into  rmalt  pIe<;eB ;  the  air  in 
passing  through  the  lime  gets  tboreughly  dried, 
and  ia  then  in  a  fit  couditioD  to  poia  througb  the 


frigerator  should  be  made  of  lead  or  gloss,  and  the 
holtom  covered  with  Btrong  sutpburio  add,  to 
absorb  the  condtnaed  rspour.  I  have  beenadviaed 
Beveral  times  to  take  out  a  patent  tor  tbe  above 
plan,  but  I  doubt  if  it  oould  ever  realise  the  cost  of 
au  English  patent,  tliarefore  I  give  it,  "  tree, 
graciously,  tor  nothing."' — Wu.  Bubmh. 

,    886.]— Ice,— It  "J.  W.  H."  only  requires  a 

Binall  supply  of  ice  occasionallv,  I  should  reeom- 

~eDd  him  theether  prooeaa :  bat  if  a  lot  la  required, 

e  eompreBSed-air  process  is  the  best  and  cheapest. 

[4,>8eG.]—Ice.— You  will  find  the  ether-proceis 
much  the  better  of  the  two.  Dr.  lire  gives  in  bis 
dictionary  tbe  toUowin^  patented  process,  which  is 
intended  for  hot  ooontnes  only,  where  ico  becomes 
actually  one  of  the  neceoaaries  of  life.  In  a  reser- 
voir, or  boiler,  was  placed  a  quantity  of  sulphurio 
ether.  This  reservoir  was  placed  in  a  long  vessel 
-' —'JDo  water  :  this  Said,  by  the  arrangement, 
J  made  to  flow  from  one  end  of  the  trough  to 
the  other — that  is.  In  anit  from  the  reaerroir.  Id 
this  water  was  placed  a  number  of  vessels,  the 
depth  and  breailui  of  the  troogh,  but  of  only  2in. 
in  width,  and  these  wore  fiUsd  with  the  water  to 
bo  troxen.  A  steam-sngina  was  employed  to  pump 
'he  air  from  the  reservoir;  this  being  dane,  of 
■Xiuiie  Iho  ether  boiled,  and  the  vapour  of  the 
ither  was  removed  by  the  engine  as  fast  an  it  was 
formed.  Tbe  heat  required  Co  vapariae  the  ether 
was  darivod  from  the  aaline  water  in  the  trough, 
and  thia  again  took  the  heat  from  tbe  water  in  tbe 


toahioo),  possiblr  too  mnch   with   118  pom* 
your  telescope.    Finally.  I  will  wid,  it  £iaiaU« 
"  and  improves  the  definition.  Aadlli^ 


theoraticBlly  to' make    it  darker,   but  It  Jbmlt 
always   do   ao,   to   any   gtett   extant- — Avm 


ithar  was,  after  it  hod 
passed  through  the  eneine,  condensed  by  a  re- 
Irigerator  of  the  ordmarj  kind.— F.  Bu^seb 
CooEE. 

[1SS88.]— To  "  Smillelit."- 1  should  consider 
that  an  Bugine  with  liin..  or  at  the  outside  Ijin., 
cylinder,  and  asttoke  u>f  2iD.,  would  be  the  outside 
Bize  I  could  advise  you  the  boiler  could  manage, 
With  a  pump  feeding  cold  water,  an  engine  Um, 
"■-■"'-   •'  •-- ^ ■-  --  "iB  bodei  could 


by  ijin.  would  ba  quitf 


s  leed-n 


tare  of  diy  air  and  ben  saline -fapDiu  is  highly  ex- 
plosive. Many  pUna  have  been  tried  tor  saturating 
air  with  hydrocarbon- vapours,  but  they  have  ail 
failed  lo  give  SAtistaclion,  for  tbe  simple  reason 
that  the  air  was  eatuiated  with  vapour  of  water, 
and  Iheref ore  could  not  take  up  a  sufflcieDt  quantity 
dI  hydrocarbon- vapour  at  the  ordinary  tempora- 
tuio  of  the  air  to  produce  a  good  light,  Uaoy 
years  ago,  when  expcrimeutiDg  with  coul-gas,  I 
used  to  dry  the  gss  as  above,  and  Ihen  laturati^  it 
with  the  vapour  of  turpeutjoe.  and  got  a  most 
brilUant  light,  eqoal  to  60  candles.   N,B.— There- 


work  with  the  exbaost,  it  wnuld  be  a  great  help : 
or  you  might  try  a  plan  of  heat  round  the  root  uf 
thetunnBL  But  1  prelsr  the  former  plan.  With 
a  coil-fire  you  could  no  doubt  manage  a  liin. 
cylinder  engine ;  but  with  spirit  it  would  hardly  do 

diom.,  it  would  be  ample,  and  a  hy-paae  on  the 
pump- valves  would  enable  yau  to  keep  it  always 
running  and  feeding  in  just  the  volume  of  water 
needed.  Have  you  thrown  tbe eihausl -steam  into 
the  chimney,  and  it  so,  how  do  you  finditaoton 
thearer— Sdmliqht. 

[j68!ID.]-Iadactlon  OoU,— Not  the  sUghtest 
objection.  You  can  bring  the  wires  to  terminals 
on  au  ebonite  plate  abore  ooil,  and  either  use  each 
section  alone,  or  use  tbe  whole  connected  up  in  a 
similar  manner  to  a  series  of  batlory -06118.-17.  J, 

[15380.]- Indnollon  Coll.— "  H  A,"  should 
moke  his  coil  on  the  Fergussou  plan.  Chat  ia,  in  two 
ports  with  a  large  central  disc  between  them.  Coils 
made  on  this  plan  do  not  require  so  mnch  insula- 
tiou  between  the  primary  and  secondary  colls,  and 
give  a  much  denser  aparK  than  those  wound  in  any 
other  way.— H.  B.  T.  S. 

[1.J390.]— Indnotlon  OoU— It  is  difficult  .. 
see  how  all  tho  ends  of  the  discs  could  be  joined 
outaido  the  coil  without  briugiog  Che  inner  and 
outer  ends  ol  each  disc  in  close  proximity  to  each 
other,  neoossitating  additional  precautiona  to  i 
aulatethem.  The  beauty  at  the  disc  method 
;hat  uo  two  parts  of  the  wire  hetwten  which  there 
a  much  tension  (i,e.,  at  very  different  potentials), 
ue  close  to  each  other.  Tf  tbe  diacs  be  first  joined 
D  pairs,  there  is  no  difficulty  in  jouiiog  the  ends 
iiside,-J,  Bhow:»,  Belfast. 

[45S!)i.]—Phatog'raphy.— Developing  solotiOD 
nust  be  used  ouce  only  ou  each  pUte,  then  thrown 
hway,  Touing  and  fixing  aolutioua  will  do  ovei 
uid  over  again,  until  they  become  too  weak  to  di 
the  work  they  ought  to  do.  Don't  attempt  to  taki 
ordinary  pasitives  on  dry  plates.  You  can  take 
any  number  of  lautsun  transparencisa  on  dry 
plates,  but   uot  ordinary  ))OBiCir«s.— W.  J.  LoH- 

[loSra  j— Object- aiBsaea  (Dlalrte 
Che  position  of  the  concuve  in  the  cone  of  raya 
rather  Chan  the  focal  length,  that  should  be  flrs' 
studied,  as  a  short  focus  lens  placed  near  the  Uuy 
gheniau  eyepieco  partially  corrects  tbe  chromatic 
aberrations  iu  much  tha  some  manner  as  a  concave 
of  lunger  f^cus  lens  doea  when  placed  further  down 
the  oone  of  r^s— that  is,  nearer  the  oDject-glass. 
My  trials,  BO  far,  oooGnu  our  valued  correspondent, 
"  Ucderic  Vital's^'  concluiion,  that  Iheneurer  this 
is  done  to  theo.g.  the  better;  and  1  use  the  longest 
focus  I  could  obtain— namely.  lOOin.,  i,e..  auut 
Sit,,  and  longer  would,  matheioatically.  be  more 
amtable.  No.  2  query,— Waa in  '•¥..  if." about  Li 
months  ago.  No.  .i  query. — It  lengthens  tbe  tele- 
scope. No.  4  query.  —  It  very  eon  sidarably  increases 
the  magnifyinK  power  (in  a  Barlow-lans  sort  of 


vegetarian  diet  combined  with  perfant  nl«anlii«i 
_."> r   •■--—'  6iiiWyfcw»tllf 

m,  ^SS7^ 
>.  IMim  tnedioiiMtahatf* 
uae  in  this  disease.  I  ahall  ba  moat  bappy  to  rm 
further  information  U  reqnirad. — A  TtmuhbB. 
eon  Six  Ybabb. 

[45895]  -Wronsht-Iron  PolleyB.— "G-J-d"^ 
doea  not  aay  what  aizaa  of  pollen  ho  l*qDi(H;M 
I  would  recommend  himtouso  the  patemt  wiOMik 
iron  •■Disc"  pulleya.  If  "G.  J.  C."  wiUadtriii 
hia  address,  I  will  write  to  him  npon  Uia  anbJMtr* 
J.  B.  F. 

[468!>7.]— ArtlflDtal  Indigo. —One  method  i 
synChesia  is  a*  follows  :— Cinnsmio  a^dd  CAIS  •■ 
CHCO.H,  treated  with  nitric  aoid,  yields  orlhoal 
paraniCrocinnamic  acids,  and  the  former  vsiiiM 
combines  with  bromine  to  form  the  dibroaids  ■ 
the  acid,  which  probably  haa  tbe  f onndt  ■ 
C,H,  (NO.)  iCRBt),  CO,H.  This  naid  oded  laal 
by  caustic  soda.  Ions  two  molanlaa  of  hyMi 
bromic  add,  and  leaves  a  aubttaoce  having  ttt 
tormnla  C,H,  {NO,)  C,CO.H,  whioh  ia  rednoadkr 
cent  hydrogen  thus— CH^  (NO,)  C.CO,B  + 
=  C.H.  CO  -    '^?   -f   CO,     +  H,0.     Of 

(indigo)    jf 
nic  acid  itaell  may  beproduoad  MtiSdaltrlf 
ing  on  beniylene  dichlonde  with  Bodinm  aaaHi 

-     an  article  in  Mature  aa  tlia  nUaA 

I*  ago  giving  detaila.— Wh.  lit* 
Qkby,  Elswiok  Scianoe  Sohool,  N«weaMUe-qw 
Tyne. 

[45397.]- Artificial  Lndlco.— The  aolMtaM 
:f  erred  toby  "Dabbler"  is  probably  ortho-nib*- 
dibrom-hydro-OinnBmio  acid  [C,H,Br,0,  iNOJJj 
but  the  action  at  potash  upon  thia  [Hrodnoea  IM 
indigo,  but  ortho-nitro- phenyl -propiolic  adl 
[CHi  (NOJ  O,].    On  reduction  of  thia  lattaroo* 

Sound  by  grape-augat,  in  an  alkaline  aolntioh 
ndigo     [CoHigNiOi]     ia   formed. — Axf&bd  V. 

[tSSOS.]— VaoaomTubeatuid  Ooil.^Thaafc 
no  remedy   for  that  uf  which    "  W.  B.  C."  «* 

plains.  It  is  the  natnre  of  vacnum  tubes  to  behan 
BO.  Ifhewill  turn  his  tubes  the  other  way  ro«l 
he  will  find  that  the  light  and  dork  ends  wdl . 


.  positions  relatively  la  hia  oA 

Does  oui  Editor  wout  a  few  artiolaa  on  "  Whatb 
do  with  a  Coil"'  ?— Aubeq  W.  SoWiBO. 

[45858.]— Vacnnm  Tubea  and  OoU.— lli 
differenM  in  tbe  two  ends  of  the  tube  is  became  (H 
is  negative  and  the  other  {waitive.  A  coil  wUA. 
would  send  equal  qusntitiea  of  electricity  alU^ 
nately  in  opposite  direottous,  would  give  a  nn^K 
appearance  at  each  end,  provided  the  altamatiW 
wereeuHiciently  rapid.-J.  BsowK,  Belfast. 

I4589S.]  —  Yaouum 
"  W.  R.  C."    wiU   find 

direction  of  the  current  Irom  kis  coil,  tha  DM 
brightly  ill nmiuated  end  of  hia  vacumn-tubs  vfl 
change  places  also.  This  takes  place  in  all  tohiik 
though  theeslent  of  it  varies.  The  '■  Voaa  "  electa- 
col  machine  iUumiuales  tubes  beaatif  ally ;  and  ii 
the  terminals  of  the  tubes  are  coDaevted  vritb  lla 
outer  coatings  of  the  two  small  Leyden  jan,  ft*  | 
discharge  is  continuoDS  aalong  as  the  nuchioaiak 
motion;  and  it  is  extremely  brilliant  when  fla 
apark  passes  hetweeu  tha  termioBl  knobs  ol  tl*  I 
machine.— H.B.T.  S. 

[46898.]— Vaauum  Tabu  »nd  Ooll-— BarMI 
tbe  vacuum-tube,  and  you  will  find  thaloi^lri 
vrill  be  reversed  also.  The  so-oalled  ne^tivei*! 
poaitive  cuds  ol  the  tubs  are  always  diSerast,  Oil 
you  can  lerene  the  currant  it  your  coil  haa  a  ea^ 
mutator,  asd  show  the  reversion  of  the  lumiaoM 
envelopo.  There  haa  been  a  lot  written  as  to  ft* 
uae  of  coiln.  Perhaps  you  are  a  new  roadar:  if  N> 
let  me  know  whether  you  wish  to  use  your  ooil  lit 

Eleaiure  only,  or  to  gain  some  knowledge 
idden  mysteries  of  electricity,  and  I  wiU 
how  to  set  CO  work,— W.  J.  LkiHCAfiKB. 

[1J339.]— ValvB-preaauie.— Aa  the  diim.  rf 
the  valve  ia  given  with  such  oiactneas,  wooUK 
not  be  i.etter  for  you  to  Bay  the  weight  of  tti 
valve  iuelf?  It  is,  theu,  a  matter  otoaloulatiaato 
find  the  requisite  remaiiiingweiitht  needed  tokri 
the  valve  to  blow  off  at  I  Jlllb.— Sdmuohi. 

[46!IO0]— I.tmeUKM.— I  see  yon  have  just  Ikt 
sauiB  idea  that  I  had  some  years  ago-  I  tdil 
ortiSciol  lime  cyhnders,  mide  as  fallovi:  ItMft 
4  parts  by  weight  of  precipitated  chalk,  and  I  ftft 
of  carbonate  of  magnesia.  (Tho  mag.  pani.kA* 
right  kind).  See  that  both  matatials  ara  qidlaM 
at  atortiDg.    Now  well  mix  when  in  powdM^  M 


UteUyN 


B.  3,  16S2. 
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ioto  a  (tiff  pute  witli  itroog  gam-water, 
id    thsia,    but   foond    tbam   Tary  fiikbl«. 

Seotlj  I  tried  two  other  pUai.  One  wu  is 
Mmprara  the  pute  u  KboTe  into  piaoai  of 
r  tin  tabs.  Tin  will doif  the  joint  ii  folded. 
wai  neat«it  wu  aliart  pieoee  or  lectioDS  of 

bnu  tube,  cat  to  the  length  of  >  lime 
r.  Then  eompren  into  it  the  puty  muii, 
irca  s  hole  tor  the  lima  pillar.     Next,  well 

an  OTen,  and  lee  that  the  heat  ia  kept  op 
>e  (^linder  ia  dry  thranghont.  Now  eianuna 
>e,  and  pUdng  the  joint  on  the  tuba  at  the 

■dde  to  tha  jet,  expoie  it  to  the  hydrogen 
ixit  and  get  wann.  On  turning  oo  Ihe 
—  gaa  the  neat  quickly  (uiaa  thtbugh  the 
taell,  and  impiDgue  on  to  the  man  oeUnd 
light  reaulb.  Wltboiit  the  mal*I  ewa  tba 
Ev  ais  apt  to  wear  away  br  the  ezponaton, 
.8  off  oonian  and  the  ootaUe  parta.  Slaked 
-Sand  lime  ia  no  good,  ai  the  Hma  oooe 

Bbaorbsd  water  yon  can  do  notldng  with  it. 
m  and  let  me  know  how  yon  auooeed.  It 
t  be  as  good  BB  n  proper  lime  Bylindor,  but 
found  a  fair  subatitate. — SuvLiasr, 


!".  ' 


r,  from  ehlorate  of  patuh  and 


ONANSWUBED    QU£BI£S. 


»5.1-Te«te    : 


Air  and    Water.— The 

lir  end  water  are  oiaaHy 
qoantiti""     " '" '— 


rf  the  most  delicate  and  reBoed  niethi 
al  analyaiitodetect  and  estimate  them,  A. 
d  deecnption  of  theae  proceaiea  would  oconpy 
>e  apaoe  than  ia  moally  deroled  to  repUet 

_i..     I L^  therflfore,  refer  the  queriat 

anioi*  "Quantatire  Anamie," 

"OuoaMti7,"Bnd  Waaklyn  andChap- 

"  Water  Analyiia"  for  infonnatian.    If, 

«t,  "H.  S."  simply  reqaires  a  few  qoalita- 

■li,  I  will  do  my  best  to  help  him.    The 

■scnrata  method  for  detarmiuing  the  hygro- 

■  oondktion  of  air,  ii  to  aspirate  a  known 
«  (10  litrea)  thioagh  a  weigHed  U-tnbe  oon- 
ipnmiee  aatoratad  with   strong  lulphiuiii 

The  tube  being  weighed  after  the  experi- 
will  show  by  ita  increaae  in  weight  the 
ity  ol  aqueous  vapour  iu  the  10  litres  of  air.— 

106.]— T«at>  for  Air  and  Wator.— Uost  of 
ipnrities  in  air  are  from  organic  matlan  in 
Ua  of  pntrefaotion,  and  can  bs  genaratiy  ra- 
ted by  the  nose.       Of  other  impnrltiea  the 

■  carlwnio  acid  gas,  of  which  there  ought 
to  be  more  than  '01  per  cent.  To  see  if  uiis 
case,  you  only  need  a  lOaz.  bottle  with  glass 
IT,  and  some  lime-water.  Having  filled  the 
(by  moving  it  abont)  in  the  air.  yon  then  add 
a  tablespoonfal  of    lime-water,    and  then 

the  atopper  in  and  shake  it ;  if  it  does  not 
>e  cloudy,  the  amount  of  carbonic  acid  gas  is 
than  'IM  per  cent,,  end,  therefore,  not 
mns.  Testa  for  irapuritjes  in  water  :  The 
oonunon  and  dangeroua  impurities  are  from 
je  natter  and  lead.  First,  then,  to  test  for 
ie  matter,  add  some  dilute  oil  or  vitriol  to  the 
1  and  then  aome  Condy's  disinf eating  fluid 
■ium  permanganate),  whioh  is  diluted  with 
iHb  of  water  to  one.  It  much  has  to  be 
,  it  show*  that  the  water  has  some  organic 
r  in  it,  and  is,  therafore,  nnflt  tor  drinliiDg. 
her  impurity  (lead]  can  be  tested  for  fay  add- 
DehydnHiul[ihnrioaad  to  the  water,  and,  it  it 
an  colcored,  it  ahowa  that  there  may  be  some 
it.     I  have  not  time  to  mention  other  im- 

■  and  tests,  but  the*e  are  the  chief.  To  de- 
Q  the  hygrometrical  state  of  air,  jon  must 

table  of  the  tensions  of  aqueous  yapoar. — 

3C.]  —  Taata    for     Air    and    Watar.  — 

3."  will  do  well  to  get  Chorch'a  "Flain 
abont  Water"  (Chapman  and  Ball).  It 
nt  a  few  pence,  and  contains  a  lot  of  nsetul 
■■tion.  I  am  afraid  that  there  are  no  "ready 
Saof  Bseertainiog  the  impuritiea  in  samples 
and  water,  so  as  to  obtaio  comparative 
-"  Sach  reenlts  cau  only  be  obtamed  by 
Lanalyata,  the  methods  for  conducting  wbict 
batonnd  in  the  textbooka.  If  required,  I 
plain  them  ;  but  this  seema  hardly  the  plao 
■ything    BO   eomprehanalTe.  —  Alfbbd   W. 

'S-1 — Oxygwn  and  Hydroran, — Oxygen 
Jl  Irem  chloride  ot  lime  would  certainly  be 
cxaal  for  limelight  purposes  as  that  prepared 
>«^i]iary  way,  for  oxygen  is  oxygaik,  from 
e^  source  it  is  obtained.  I  shoald  not,  how- 
I'Viae  H.  Bichacde  t/)  attempt  to  prepare  it 
>4t  sooToe,  OS  nothing  would  be  gained 
'>  mthar  in  the  way  of  convenience  or 
y.  The  use  ot  the  waih  bottle  is  to  arreat 
tiolea  of  the  materials  that  may  be  ouried 
'QhaniiaJly  from  the  retort ;  it  is  alao  useful 
ing  the  n^idity  with  which  the  gaa  ia  being 
pd.  Ordinary  commercial  sulphuric  add 
U,  when  daoomposed  by  lino,  more  than 


41ad  at  abont  the  sama  price  par  pound, 
4o  acid  svidently  has  the  UTantage  in  point 

Omj.— ASAITST. 


menniry,  jnna  oniuraw  oi  poKsui  uui  luiui^ajien, 
and  any  other  bodies,  is  one  and  the  same  gaa.  and 
is,  tksndore,  juet  as  well  suited  for  lime-light  pur- 
puTpaaea.     In    all  cases  it    is    bast    to    pus    the 
oxygen    through    a    wash -bottle,    and    if    thn 
water   is  saturated   with  caustio  soda,  ao   i 
the  better,  as  the  chlorine  gas  evolved  is  thereby 
absorbed.     By  this  the  light  is  increased,  aa  the 
chlorine,  wbioh  would  othsrwisa  have  been  carried 
over  with  the  oxygen    eaii«darabl7  ladoce*  the 
light;  therefore  the  abstraction  of  it  isa  decided 
gain.     Add  to  this  that  ehtorina  gas  ia  mottde- 
BtnetiTa  to  the  gas-ba^    and  we  have  another 
reason  for  wishing  to  abminate  it.    We  nught  dry 
the  oxygen  by  passing  it  tbrougb  a  drylngtnbe,    ' 
but  that  tronld  be  needless  for  gmeral  purposes. 
It  wonld  be  considerablj  cheaper  to  nie  aalpnuria 
than  bydnK^lorio  add  for  the  ptoduotion  of  hydro-    , 
gen,  aa  yon  would  soon  find  ont  if  yon  tried  it  in    . 
practice.— SuHLiaBT.  • 

[45909.]  —  Oxycan  and  Hydrorsn.  —  Tht 
aonrcB  of  the  oxygen  used  for  lime-tight  pdrposas 
is  of  no  ooneeqnence,  provided  the  gas  Ds  pure.  It 
ia  merely  a  matter  of  convenience  and  expense. 
If  H.  Blcharda  dnires  to  try  the  chloride  of  lime 
method,  heahoaldmakeathiok  paste  of  bleaehing- 
powder,  add  a  little  solution  of  cobalt  chloride, 
and.  to  prevent  frothing,  a  small  quantity  of 
paraffln  oU.  Tliis  mixture  ha  should  beat  to  be- 
70°  and  80°  C.  The  gaa,  before  being 
ed  tbrODgh  a  wadt-bottle 
object  of  a  "wash-bottle" 
ii  to  remove  any  traces  ot  soluble  gas^  and  to 
retain  any  solid  matter  mechanically  earned  over. 
Thus,  in  the  preptuation  ot  oiygeo  by  the  usual 
method  (by  beating  oxide  of  manganese  and 
chlorate  ot  potash),  small  qnantitiea  of  chlorine 
and  of  carbonic  add  gases  ate  erolved.  Thess  are 
stopped  by  the  wadi-bottle,  especially  if  the  liquid 
contained  therein  be  rendered  sHghtly  alkaline.  In 
the  preparation  id  hydnwan  it  Is  mora  economical 
to  use  Bultriiuric  tlimi  nydrodilorie  add.  For 
although  3lb.  of  the  latter  vrlll  go  as  far  aa  4Ib.  of 
the  former,  still  aa,  ronghly  apaaUng.  commercial 
mnriatie  acid  contains  bat  one-third  its  weightof 
pure  add  (the  residue  being  water  in  which  the 
gas  Is  dissolved),  whilst  oil  of  vitriol  Is  practically 
without  water;  it  ia  evident  that  about  91b.  of 
bydroohlaric  acid,  as  met  with  in  the  market, 
are  equivalent  to  the  lib.  ot  sulphuric  acid.  If 
these  Sgnres  are  multiplied  by  the  respeotive 
prices  of  the  two  scida.  it  is  seen  that  the  &nt- 
namsd  is  about  flva  times  aa  expensive  as  the 
second. — Alfnan  W.  SowAsn. 


■d  /or  fi-t  lorcti  atf  iwrtad  {»  Mi>  IM,  aid  t^  jMU 
luEndart  rtpralid/oitr  mrla  ajtemanl-       """  ' ■ 

much    If^t  cB."  f"  1^  benaJU  o/ Otetr/tllaiB  camribila 


8io«  our  laat  C.  H.  M.  hMtODlled  tn433R!!;  r.  Barker 


Mctallunpcal,  3ti7. 


anrl"W.  L.,"38r. 


ueM.    Jacqoud  Lodto,  89T. 


QITEBIES. 

[4«etB.l— Irfranch.— Mnny  Ihsnk*  t>  '■  8nn 
hiskindoffpr.  Intlie"AadrsiiiColumn"Uiit« 

quite  large  eaun^-h,  fi,r  L  tanoot  no»  chuge  it ,., 

W  query  4«0T,  lie  Slid  u  lin,  hj  ijia.  cilinder  ibould 
drives  boat  up  lo  ^Sft.  at  t<ir  speed;  and  ttwas  on  this 
aulbooty  thai  I  ilarled  the  engine.  '-'-—■>-  .•-i—^ 
for  ant  sumrtstioiH  fcom  "  Bunlight" 

jndly  pruDUKdl.  nufllcieat for 

need'batdly  add  -Ji 

to  *'  Bunliabt*'  tor  olTeTing  to  coimnnm^^ic  wim  me 
throng   the   "Addma     Colnmn  "  — Cimdtah    Sua- 

[4MIT.1— Iiattnoll.— I  hope  thi>  will  be  seen  fay 
"  gimHgbt"  before  he  has  top'iod  to  mine  of  last  wtei. 
3in.:a  Hritinf^  beForv,  I  have  aboat  decided  to  make  my 
Launth  iS  or  £Sft.  iiaie,  taariii)(  «r|c.  viU  doC  tie  very 
inliifant  .TT    To  mr  liitKot  1  by  (>  ciIindpT  1  could  add 


h  a  little  turpentine  il  di 


y. — J.  KaKDau. 

[15912.]- Xathematloal.— If  a  vulgar  fraction 
has  a  finite  aquaie  root,  the  numerator  and  de- 
nominator of  ihe  fraction  will  be  exact  egoares, 
when  the  fraction  is  reduced  to  its  lowest  terms. 
In  the  eiamplea  given  in  this  query,  343/1183  has 
a  finite  square  root,  as  when  reduced  to  ita  lowest 
termsit  becomes  4!>;'169,  the  square  root  of  which 
is  7/13;  the  next  two  examples  have  no  flaite 
square  root,  but  the  fourth  baa  a  finite  square  root, 
3^11.  The  algebraic  eipreesion  given  in  the  query 
may  be  put  in  the  form  17r  (J^  —  y)  (i  -  y)' ;  the 
last  factor  is  a  cube,  and  in  order  to  make  the 
whole  expresdon  a  perfect  cube  we  must  multiply 
the  remaining  taotots  by  their  aqnarea,  tbaretora 
the  lequirad  multiplier  Is  2892'  [i  -  g)'.— 
M.I.C.£). 

[16915.]— Nltra tea. —The  process  given  lor  the 
estitnatiou  ot  iiitrio  acid  in  commercial  nitrate  of 
soda  will  onl;  atiswer  for  nitrates  ot  the  alkali 
metils.  For  other  nitrates,  I  prefer  the  following  : 
Weigh  ont  9  6gram.  of  the  sample  into  a  tubulated 
retort,  add  abuut  lOOoo.  ot  strong  aoda-lye  (free 
from  nitrates),  and  oooneot  the  retort  with  a  bulb- 
tube  containing  lOoc  of  normal  add  solution. 
Drop  into  the  retort,  through  the  tubolnre,  a  tew 
strips  of  thin  sheet  aluminium,  immediately  replace 
the  stopper,  and  allow  the  whole  to  stand  for  a  few 
hours.  The  aluminium  will  gradually  dissolve, 
with  the  evolution  of  hydrogen,  which  willoom- 
pletety  reduce  the  nitrio  odd  present  to  ammonia. 
The  OOD tents  uf  the  retort  are  now  heated  to  boil- 
ing for  about  oo  hour,  so  aa  to  distil  the  whole  ot 
the  ammonia  into  the  rtandard  add.  It  now  only 
remains  to  titrate  the  contents  ot  the  butb-tnbe 
with  normal  soda  aolution,  so  as  to  asoertain  how 
many  cubic  cantiuieties  of  the  standard  acid  have 
bean  neutralised  by  ammonia,  and  to  mnltiplv  this 
number  by  -963,  whioh  will  give  the  weight  (in 
Emms)  of  nitrio  add  in  9-6  grams,  ot  the  sample. 
The  above  proons  isapplicable  to  all  nitrates,  even 
when  ptasant  m  minute  quontilisa,  such  aa  oooor 
in  samples  ot  wall-watar,  Uia  ammonia  iu  this  ease 
being  estimated  by  meios  of  Nessler's  reagent. 
Nitrates  niay  also  be  reduced  to  ammonia  by 'the 
>pper-iinie  couple ;  but  I  h\it  not  found  it  gin 
ich  good  remits  as  the  abof^  ^^OkOd.- Ajiolyr. 


Kt  of  sinitle-' 
gmjfarhaniui 

«7ClH0W<i0 

and  wclg-fat? 

Bl-BBOaiBSB. 

uilljoder.  lleaw  give  m- 11 

c1 .  a  wo.>d'n  or  iron  L-iimoh 
one  of  (iB.'l   be   than  in 

'•«  •bo'=  opp 

rafting  Pralt-Trsea— 

lalion.    Kriuwin^  haw  oltts 

I  about  SOO  tr.UoD 


[(S<l93,]-Audtphone.— Can  anj  render  give  me  sny 
latonna'Ian  amcoroiD^c  an  initrnmeot  <^illol  an  uu<]i- 
phoni^,  fur  the  SMi^Imcv  of  hcaHni;  I  1  Rm  lold  ther  sie 
uuutrartvd  ot  vuluoired  indiaiubhcr.   muU  Into  the 


aqeiatjuce  ti  hr-Jirin?  public  Kpt'.k  n  [nrnilv,  thi>  only 
thiar  for irhicli I ithriuld  reqolr' it-biin^  p.iriiallydraf  j. 
I  do  nut  feel  nivH»l(  (us'illed  In  Liying  uiit  b  i  mucn  wilh- 


ih*  ceiutiu9ti.ni  I  haic  n.)  d.iubl  I  cuold 
HofBsientty  well  to  ton  theic  tiftclpncr  lieron! 
lU'ire  perfoctlr-madc  inHtrumiMlt.    1  imj  meni 

repaired,  without  which  it  WHaporlenly  unden 
formatioB  »IU  greatly  oUiife-C.  H.A.  B. 


mSi^it 


ill     anv 
cks  anil 


f«0M.]-OhrTSpldB.— Ibora   is  an   article 
WiU  anrnadprkfiidly  tell  me  what  are  the  mMOi 

iibeni(tb,  caee  to  pult9Fi,ai]d  Ujibility  to  taminh,  a 
wellaUapted  to  form  barotas  fncnIniTef — E^uuiai 
[iMia.l—BrailnK  BioToIe  Forha  in.-n 
of  )  our  nonuTJua  e  >rresp')ndent^  inform  me  ot  t 
mcttiod  of  bruliig  bifryoio  forks  in  T— BoaasT  Vio 
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r45924.1— Lathe  Olmok.— Will  "SanUght,"  or  mme 
reader  ox  the  **  E.  M./'  oxplniu  how  to  main  an  in>a 
■elf -oentrin^  chuck  for  6iu.  centre  Jathe  \  The  juwh  will 
not  be  rc<iuired  to  movp  all  at  onoc.  I  require  four  jawH  ; 
can  make  it  myself,  ad  I  am  a— Cabriaok  Smith. 

\4SSf25.]— Model    Multitubular    Boiler.-Will 

*'8anli(^t,"  or  mtmc  othor  ^ntUfiuuo,  tell  mu  how  to 
nuikeamorlcl  inultitubiilar  boiler,  riio.  lornr,  and  4in. 
diameter ;  Iv>w  t>  crtfute  a  draught,  xs  it  iM  to  he  atatiun- 
ary ;  and  if  bofL  holder  will  do  for  j(.>int8  !-C.  II. 
Phillips. 

[45918. HBookedire  aildlnr-^Vlien  I  htTt^nvod 
the  preparci  glnir,  and  hud  on  the  {.'oid  leaf,  I  allow 
them  t4)  dry  for  a  few  houn.  llion  when  1  try  to  bumiMh 
tlicin,  I  fln'd  the  gold  leaf  come  ulT.  I  pi-eviotulj  M.T.ipo 
the  od^*n,  and  the  wloue  of  th>j  bu  niiiher  i«  itgate,  «•)  Uiat 
tlieae  are  nnt  the  cio^M  of  my  Tnliire.  I  !*hould  l>o 
olilignd  if  uny  of  jTiur  n*jdpis  c(>ii1d  toll  me  the  cuukc, 
sind  IK)  help  me  out  of  my  diinculty.— H.  N'obbis. 

[45037.  ]~Bel/tian     Task     Sne^nes.  —  I     am 

anxiouf  to  obtain  p^rtirulnr'*  of  the  t<u-«heel  coupk-d 
tank onfjincs  used  on  thi-  iWl^Lm  .Miti;  railw.iya,  with  a 
drawing  if  itopsible.  B«-)n!ir  of  xurh  tin  uiicommoa  typo, 
thiH  wouid  no  doubt  interu<»t  many  o'hcr  reailvrrt.  j  or- 
h:ips  tho  '*  Hying  Dutohmnn  ''  cttn  frivo  one  iioiu  tbo  <*i>l- 
loction  he  moDtioDoi  in  aft-rmti*  unmlte  .— UiuisvaxoH. 

[48928 1—  Spherical  Beat.— I  h.-ive  acooss  to  a 
iipiieni-al  rest  of  fitrei^n  nuike,  the  wi>i-m^whe>l  of  wliii'h 
fifclittho  tool  up  to  itx  cut.  Aoswuri  adoiirably  for 
making  1jillianM>»lli*,  but  it  is  ufiflcM  for  oinitmon  ui 
tumii  ^  or  drilling,  ms  the  mimtM'r  of  teeth  in  it  am  not 
KUKoeptibli?  of  diviriion.  It  hah  20  ti-cth.  atd  Ls  u'lvancod 
<me  tooth  at  h  tnn*'  by  a  rtunph-to  n'vohitiou  t»f  its  tau- 
grnt  6(r»«w,  whirh,  thiTt-fure,  cJiiv//*  it  Trwa^d  1-K»th 
pait  of  the  circle,  or  fl' 1017  \  WiM  anyime  say  how  J  am 
to  lit  clmnjrt'whtH.'lrt  to  the  tanptn?^  sorew,  K'i  that  one 
complete  turn  of  the  drivioqr-wh-  ^l  will  diiv..-  tlie  luiujfnl 
Hcrew  ro  murh  i*hort  of  a  i-oino  ote  revolution  that  it  will 
move  the  worm-^hcel  t-xuetly  1-inth  of  the  circle. — 
Gekgbk  Adsii. 

[460S9.]-Mafmeto-Electrio  Machine.— May  I 
be  aUowra  to  inquire  thn^ugh  your  paper  whether  any  of 
jcur  readfrH  hiive  made  a  m  gneto-eltctro  maehiue 
aee^mliDg  to  the  deecrij-tion  given  tiv  Mr.  Cuttri-s,  Vol. 
XXX.,  pp.  143, 18K,  3iri.  and'  if  no.  bow  it  works  ?  Or 
wonld  Mr.  I/inraHt< r  frivc  an  opinicm  on  thi>  func  7  If 
any  rt-port  and  opinion  hag  bcou  ain'ady  publifihed  mn(*v 
Vol.  XXX.,  1  ^h<iuld  be  qnito  rati- fled  with  a  reft^rckoe 
to  it.— R.  J.  JoxKB. 

[46030.1— Cupola  Work.— Will  any  efyonr  readers 
kindly  »ugg*Ht  th^*  b»Kt  po!v>iblo  means  of  provonting 
•parks  flyii  g  fhim  u  cup<>la?  I  h.ivc  two  cupolaN  working 
altematoly  ererj- wotk  ialnrnttiw  ftet  apart)  uodera  vory 
Ktron^  presMirc  of  bla^t,  nnd,  unfortunately,  a  timbcr- 
jaid  IB  abont  40  yaids  diittance  from  thi-m  ;  and  in  the 
sommer  time  there  Ik  great  danger  of  a  stray  spark  doing 
tei  ious  mischif  f .— J .  L. 

r45931.1— Obre.-To  **  Vui-camts.**-!  wns  mui'h 
iniereitftea  in  yourrrmarkii  in  "ours'*  of  20th  ult.,  and 
slionid  be  very  glad  if  f  ome  infonnation  could  \^  given 
as  to  themetfifxl  of  niiiking  an  oIhw.  Also  the  kiml  of 
tools  ui«e<l,  and  the  convoc  ^bllpe  of  the  bore :  and 
especially  the  mode  of  tuning  th(*  m^trnmfnt.  that  I)oiiig 
the  mot<t  difficult  and  critical  luiit  of  tlie  whole  bnsinc-ss. 
It  wonld  ab«o  Ik*  a  grpat  on>->in?ngt»  if  the  be«t  mode 
con!d  be  u-'u^ertaiiKil  of  com-cting  th*^  intonation  nnd 
tone  of  d*ft.Ttiveni.tr.«»  in  sn  old  oii  i'.  .Als<»,  whoth^T 
aby  method  is  known  of  r''!<toTin!jr  tho  lK>re  when  it  has 
bw  me  worn  out  of  <bapo.  by  lininjr  with  wo^hI  or  oth<r- 
wi«^T  15  vubaniti*  a  fiOiA  Tnat-<i.il  for  obci-^  !  It 
answvr*  in  rlariouets  vrr\-  well,  I  believe.— W.  S.  IJ. 

[450.^.^— £;Lhau8tinfr      Large     Cylinder.— I 

want  to  <'xhau«t  a  inge  ryiindir,  nnd  I  winh  to  uppeal  to 
some  of  your  rt-aders  ii«  M';?4rS  t'.«*  constructi^in  of  an 
air-pump.  I  may  !*ay  that  I  hav-*  g-it  a  »>i)eoiat  pump 
(Cmiieroii'H  p;itont',  "if,  t-y  a  littl-ealtviatiou,  this  would 
suit  the  purp<»H»..— J,  "\V. 

^450.13.]— Lesral.-  To  "Mb.  Wftf  r.r.nn.o.  -  A.  imdK. 
cnter<d  mt->  paitn»-rship  lrt«<l  Auirust,  wib^iing  up.)n 
p1cmi^es  to  oariy  ou  bu^nll's<i.  Tiny  »'ai-hpiiid  in  an  equal 
8umof  mcnfy.aiid  tMvh  tu  rn^oive  Irih'ot  allpn^fltf.  There 
are  noaitij-lcs  of  ^.ilrt^J^^^l.ip,  norinn  w-  iiinj.'  wLatso»-ver. 
They  have  a  h»^(.■  pn'«.l!itt'«l  fr«ni  May  iirxt  fi>r  4  vvuih, 
snd  eat'h  Hii^P'u-'i*'*  to  it -IV  njiu.it'y  Miii  s-nvniUy.  A. 
luis  proiM^f^il  a  iliKsi  lutii  ii,  i.tlrTin:r  B.  ibo  allcmaiive  of 
ptyii  g  A.  out,  or  A.  will  j  i'v  H.  nit.  IJ.  can't  niii-o  tlie 
ciipital,  and  lefu-i-d  a  (.<!•'.•■>> uti  >n  on  the  ground  ihat  its 
h«;  in  a  psrty  to  the  Ivji**;.  it  ix.sntHi^iont  t.»vid»'Tice  for  him 
the  co-paitn»M>hip  w.w  int'?n  ^h^I  for  that  perio<l.  Tlie 
landlord  is  willintr  to  take  cither  a.s  tenant.  Thr>  ra«<' 
i«  in  ^Scl^tI'•nd.  l)o«-  tiiis  Cfin-  undf r  tli**  ca-tt-of  a  "  Pait- 
mr^hip  at  Will  '*  ?  Can  .V .  forM*  n  iIi«»olution  .'  Is  B.*s  posi- 
tion that  h-  takes  legal  ?— Oss  In  a  Fix. 

[WOW.j— Flute  Makiajf. -To  "Vi-uaxitk."  — 
Coul-l  you  oblig'*  by  civin-.'  in»*rU"tioT:'<  in  mir  paper  how 
to  nuike  and  tun-  a  flulc  i»r  i.i.N«t>!i) ;  ^[my  i»i  our  reailir4 
would,  I  am  Buro,  bo  il-a-wl  ti  ni.tk*;  an  in^struui-nt 
which  can  l»e  almost  entin.»ly  lini!<h':d  in  the  LithL-.— 
F.  I.  D. 

;^4.y>35.''— Clarionet-Tuningr.—  T  should  b^  murh 
obligiMl  if  ^fr.  Fryi  r  would  eivc  ;i  little  more  debii'e«l 
devription  of  tht»  in!^irura»ut  he  ivfoiir.;if>nclHfor  ^IsrioU'^ 
tnning  on  pv^^  4Ki,  and  ray  if  ho  thinks  it  would  l>e  solli- 
ciently  acowrato  for  lujinuf  the  Ix'ariuu'f  of  an  on^tn.  - 
Axvi'Lrs. 

[45030.]— Electro-Xotor.—T  Irive  a  mi  "bine  of  my 
own  inv«>Dtion  and  make,  which  works  at  ])rcHont  by  two 
U»vori»,  and  I  -.h<mld  like  to  wo'k  it  by  t-iectricity— if  po!»- 
Mblc.  The  object  in  this  ina«^hiiie  ■.■<  ti»  rvvolve  a  Mhaft 
with  a  nnml>r»r  oi  bnwr*  wheels.  I  wish  to  sot  thi«  shaft 
in  moiiim  and  let  it  atop  when>  it  likcs,  and  whfii  stopped 
to  b"  hi'ld  m  p«»sitim  by  niU^hcl  whnid.ai.d  imwl.  'j  his  I 
have  on  now,  nork'.-d  by  lever  Xo.  1.  ibis  lever  at 
extreme  i-nd  works  aVout  Ijin..  and  i<  relea>e«l  mi  ment> 
aiOy.  No.  2  levrr  works  af^>out  4:iu.,  anl  pulls  at 
about  14n>.— 04  CarsoB. 

■.4W37.;— Enffine-Tubes.— I  cnnnot  keep  the  tubes 
of  a  npmrly  new  portable  entrine  which  I  have  t'ght  for 
long  t(N?ether,  altliough  a  fi.>-t<!r  enij(ino  fnnu  tlie  same 
shop,  whirh  has  done  a  d^  more  work,  gives  no  trouble. 
I  Jure  been  forced  to  expand  thtm  twice  in  about  18 


months.  The  cogino  has  a  bad  firolxix,  the  iron  being 
much  laminated ;— has  this  anything  to  do  witli  it,  or  is 
the   faolt  to  lie   tiaced  to  tue   staging  f— Thomas  J. 

fciCUTT. 

[45?n8.] —Soldering.— "Will  sMno  render  kindly 
exp'ain  how  lesd  is  fused  t^>gother  wi'houtHildQiing,  as 
in  Tuder's  C3-irap  !— N.  W.  E. 

[45039.1— Eleotro-plat in r.- Will  Mr.  Laneast^, 
or  some  other  corresp  mdeat,  kin.Ily  give  me  partienlan 
of  materials  leijuircd  lor  tionmg  articleM  w.th  a  batttzy  I 
^N.  W.  E. 

(15040.1— Beam  Bnglnee.— Will  any  fellow-reader 
kindly  inftnm  me  how  to  gvt  the  proper  pripoitionsfor 
tiie  length  of  bi'am  and  h>  ighii  of  (N.'itm  to  ^iffervnt-sifr.d 
(^'Underrt  in  p!am  figures,  and  oblige    X.  X.  X.  ? 

[46041.]— Bxtraotinir  Silver  from  Lead  Ore. 

— Will  uny  of  unr  Hulisc  ibertr  kindly  li't  me  know  of  a 
(-hi*:ip  proce^H  uf  pulvtjri^ing  and  extrat'ting  silver  from 
If 'a:!  on,'  .*  The  niitiix  is  a  Iiard  blue  jimo«tone,  and  the 
rhi»-f  i*xpi»nM-  i:s  in  crushing  tJiat  uj)  iln«*.  The  ore  ii  t<der- 
ably  :iniiiD  .j  v<-r.  Al.'to.  tho  Liost  andcheapoHterushiog 
michiner>-  for  the  ])urpo«e  I  What  is  Bfolloy  and 
War'un's  pn>r«'<s  fi-i-  t:eii7it*g  jkiot  argentiferous  and 
auiiferous  orts  ,'-11.  H. 

[4501*2.]— CompressinR:  Gas. —A  frinnd  of  mine 
h.i"  had  a  ][iump  r.iale  for  i-ompn  K.««ing  Ras  for  a  certain 
puriMjsc  ;  It  is  wan  cd  lo  hf  cainpressiHl  to  about  lOv'th 
pare  of  its  normal  '-aj  .uity.  Ttio  pump  he  lias  yot 
in'ulo  is  a  t'irrc-i;ham'«  r-^'l  one,  a  4in.  and  a  2jin. 
i-)i»inbcr,  and  la-t  :i  l^io.  jam,  fori'ing  the  gas  iiiti»n 
chamber  for  itft'T-i !.<••.  1I<*  liiiil.'*  a  great  difficulty  in  get- 
ting tbo  I  it?sMni?  up,  .altliough  the  gear  of  the  pumj)  by 
multiplying^  •' 'g-«hirl  Kivi»s  iiim;  to  oue,  with  a  heavy 
4lt.  lly-vihi.--l,  but.  d  ivt^n  by  liand.  (^an  any  render  lot 
mo  kuow  whore  ihn  faul;  lie^  '  -J  as.  Galk. 

[4.'»4.^.]— Pressure  of  Water.— "NVhat  will  the 
pres-sure  bo  in  ni"ln.H  on  a  wat  r-niiin  100ft.  fall  from 
the  reson'oir  ?  and,  abo,  wh-it  U  the  bi.Mt  gauge  to  prove 
it  by  !    Any  information  will  oblige  -  WATBBrMoioa. 

[45044.]— Central  -  Driver  Tricycle.— Would 
Wm.  Bindon  Jilooa  kindly  .^riid  sketeh  of  his  tricycle 
(rcntral  diivor  ,  on  wbii^h  h<.>  has  **  travel'od  iiiianF 
thMiiriind  milcd  ovtr  all  .^oitii  uf  roails"  .'  and  greatly 
obli  e-Ci.  1^. 

[4.'i«45  1-  Expansion  Link.- Would  <* Sunlight," 
or  any  other  r-nder  kiudly  inform  me  whether  tliere  is 
any  luli*  f<r  finding  th>;  irMiTth  of  an  expansion  link  ?  I 
am  i^pfakiiKr  I'f  tlK*  ordinary  cur^'ed  open  link,  which 
lilts  fiom  the  top  eccfiitric  rcd-;>iu.  Also,  how  much 
dfM''*  the  «'cceutri-i  loJ  iii  ve  mon'  t'.nn  tiie  valve  when  in 
f  idl  gt^r  I  and  how  much  doe.<4  the  v.ilve  move  when  out 
of  gi.>ar  f  ( 'ould  1  get  a  book  on  vaIw*  and  link-motion  { 
Bv  replyinir,  y..u  would  gioatly  oblige -A  Two  Ykabs* 
Ukaubb. 

[45016.]— Pumping'  Gas. —  Would  any  of  onr 
re^en  b*-lp  me  out  ot  the  following  difficulty  ?— Being 
in  a  small  way  of  n orated- vuti^r  making,  I  am  sadly 
hampered  with  the  s  -pply  of  ^.is  to  the  pump  that  fllu 
the  bottles.  I  have  two  botblni«(  machines,  but  I  can 
only  use  one  at  a  time  whi-  h  is  very  awkward)  owing  to 
prossiiro  not  hiring  sufli-  ient.  The  Kilometer  is  abouL  12 
yards  from  pump,  a  ti  i.  n;!  of  mine  says,  by  bringing 
the  gasomvtor  nearer  the  pump  1  shtll  get  as  mn(^  gas 
fo  Hs  to  b->uble  to  work  both  uiachines  at  <mce>  If  it  is 
K«)  i>leiuip  sht)w  Mie  n^ason  why.  1  might  ray  the  sapply^ 
pif'e  :s  >m,  diam-ti-r.  I  wo'itd  li«e  s<>me  practical  inior- 
IIUL  iuU  O.I  tliu  suljoct. — Jd.  II. 

!'4.')f>l7.1— Condenser.- To  "Si-jcuoht."  obOtiikbs. 
-Will  you  kinaly  a}>sist  me  in  the  following  ?- My 
ooridensmg  engine  for  the  last  lort night  lias  heited  the 
w-iti-r  in  the  lix](;o,  reaching  as  high  as  l'J8\  We  luive 
t  XI  mined  the  conMen-^iug  p-trr.  anU  fuuud  the  air-pump 
rim  came  oir  ot  the  cylinder  of  tli*»  uir-pump.  We  have 
bad  this  made  all  rwht,  and  a  new  inJiai-ublnpr  put  on  the 
f«Kit  -valve,  and  all  i  he  valvo-sn-i'U  .si:r.t]H'd  and  ch^aoinl,  but 
all;tinopurpos>\  I  canvot  liml  any  plaee  wi.eieitCiiupiMt- 
sil>l}  dtawair,:Lo  the  water  in  tbebot  well  Works  veiystojuly: 
tlrs  i-»  fix-e  from  bubt»le-.  We  huve  no  vacuum-gaugd 
jitt  ji«-h«?<l  to  the  engine,  so  I  canui-t  irive  you  the  Hinouot 
ofva«Minm.  I  "-liall  ♦<t'oni  it,  a  favour  if  VdU  osin  direct 
me  tt)  iMi;  r«'Jii'd>. --R.  T.  II. 

L4om'<.'  -Nut  Making".— Can  this  b-  dono  with 
some  k hid  of  a  lev,  r.  MKe  of  nuts  Ain.  I  If  s  .,  a  Mnall 
s^releli  will  oblige — CmI-.ntby  Smith. 

'4.y>lv).)- -Copper-bits. — I  am  troubled  much  by  the 
ti'i  on  i.iv  (■•■pp»'r'hit.>  «omiuir  i»ll  af'er  a  few  belt  iMr«, 
althiiu;rli  I  d'»  nt>t  ov-mIihii  t*«'!n.  Will  some  re.idvr  tvU 
me  the  c:u^e  and  iemo*l>  .'— W.  T. 

[l.'ii.V).]  -PartiUK  -  Tools  —Will  <ome  reader  give 
M^e»ch«-<of  r  irtinsj-ro  dr»  tor  iron  and  .*t  '■!,  lM>tb  band 
aiiil  sliil"  .'  I  •'■inc.ot  •.'.ik.--  one  t  •  satisfy  myself,  a««  they 
«'!>  c«)nt  niLtl  V  breikiiig  cif,  a  t'.i-^u.h  tejiq>«>red  to  dark 
straw.— W.  T." 

[45951".  -Shot- Ma'ir inc. -Will  any  ef  our  kind 
ci>iiesi#ojidoiits  obli*.;'-  the  in-iuiivr  by  giving  in  *•  ouim  '• 
really  pr 4 etic-il  inonn.t'on  •it  t>  ■b-  proitwi  of  shot- 
making  io  all  its  <N  tai!.:  !  iiiMinif*,  ma(.-buii-ry,  &i>  ;,  and 
al.io  a  Ktat»m'-ut  as  to  en-^t  i'l  arrungiii;?  n  t-uitabje  i)'niv  ! 
Tlio  infill  matii  111  reiinir-sd  i-  fr  .m  l-lngli-shnnn  nearly 
workeil  uii,  hut  could  iqicilT'''  Hii>b  'in  affair,  and  is 
intend-d 'or  a  <■  mntry  in  uo  wiy  I'-iiioeeted  wi;h  the 
British  (.;<»Vt'mmi'nt.— W.  >[. 

i.460.'>-'  I— Int-rmedlate  Beoeiver. -I  >hould  like 
an  opiniim  a.<  to  rhe  bosl  v<i/i^  of  intermediate  receiver  for 
coinptund  t  nsiii  '^  with  cranks  at  ({Uiirter  centres ;  that  is, 
whatprop4.>rtif>a») s'n-  aid  it  b^ar  to thebi<h  or  low^pressuie 
cy.ind-is  or  to  both,  without  cuising  too  much  Ivaek 
pr*.vssun»  in  the  hia-fi-iin'^sure  cylin<ler,  or  all'iwmg  the 
oteani  t  >  unduly  t'xptnl  in  p.-i^isni-^  from  oav  to  the 
o'her,  as  is  the  ca^e  whi-ii  'he  re«H»iv.^r  is  too  larire.  Al«o, 
the  great -r  the  rcociver  tli"  mor»  riditt  ng  turfaco  does 
it  expoie  :  and  heat  i>nce  lo-t,  cannot  be  rei^inoil.— J. 

W.   A. 

[49053.]  —  Innkeeper's  License.  —  To  Mn. 
WETiiKBriRLP.- Ef  an  innkecp4*r  has  tiken  a  license 
frrjm  the  10th  O't.,  l^Sl.  to  lOih  <>t.,  1882,  and  is  under 
.><ix  inourhs'  notice  tol-ravefrom  Michaelmas  to  Lady-day, 
and  refuses  t  >  give  up  Ids  li(Xrn'*c,  can  the  ingoing  tenant 
obtain  a  special   or  tvmpomry   one  for  the  next  six 


"rin*" 


months  7  or,  in  other  words,  can  two  lion^  b«||^ 
in  the  same  year  for  the  liame  hoa-^e  *-Aix:*At. 

[4MM.1- Melting  Zlno.-I  »h.mM  l«.i«irM| 
I  could  through  your  eolamna  obtain  kibA-k^||f| 
nudt  zinc  so  as  to  bf.-  able  to  form  i:  inU*  miiii''^^ 
galvanic-batc*-ry  purpov'^s.  I  have  tried  -.v  r  ^^ 
again,  but  always  gc'«  it  in  a  kind  *a  pxvn*  <i>.^ 
is  of  very  litUe  use  for  that  pur;ioi^  If '^n-'ia  < 
fiux  used  in  melting  it  I  should  liki:  Vt  know  nLtf:^ 
Ax  AxATKUa  MscnANio. 

[45965.]  -  Kaffneto-Eleotric  XsehiM-l 
have  a  permanent  6in.  h<.>ri«e9th'>e  in^tgnu:  aU  ^9bm» 
magnet  witn  commutator  and  ^aiail  p3l>r 
between  two  centres,  the  polish  of  the  el-tj;. 
revolving  in  front  »if  the  h')---*'!).-  .•au'v:  i|, 
most  touching,  and  two  brashe*,  iosolitt4  fra«k 
o' her,  touching  the  commutMiu-.  Fnim  evk  >ii4b| 
wire  led  to  two  terminals.  I  can  tni  •■parki  ii  khvifeii 
by  coaoeotioff  the  tc  rninals,  'ir  by  nr>iiM.«>ra«  i:^^^ 
induction  coil,  but  n  t  without.'  If  Mr.  Lui»iaB 
some  of  our  electrical  frien'U,  w.dl  .i<>-l«i  n^.-  ittUtf  aim 
I  shall  be  grcstly  oblige^l.- J.  E .  W.  ^ 

[45956. 1 -Magnetic  Variation.-rui  ur  i« 
able  cnrrespondentB  give  me  the  exs'.-t  mva^Kr 
at  nrifitol  at  the  pre«<!nt   timo  :    ri'i-l   tUi 
obtaining  same  at  any  time,  an>i  oblige -Mivis 

[45057  ]— Street  Coils.— WouH  Mr.  T,u^Mt(bi 
instructions  for  m'iking  oue  of  tu>^'*  iaaUTi^ftcull 
wans  to  construct  a  good  one.— F.  K-  we. 

[ 45058. 1-ViteweT.— Will  s.eu*  of  "cm' ki* 
tell  me  what  kind  of  iiil  is  thi<  .'  from  \>hv.  tngn^ 
obtained  !  and  how  pnrparcil  t  an  I  oblig.^— V;;!- *  | 

[45959.]— Bourdon-pipes.  -  I  have  in  mr 
stop  of  Bounlon's,  some  of  t!ie  di-epT  uotvs  ti  tu 
Vi»ry  slow  in  «>peakin7.    I  "'louM  lis-;  to  i''-;  Jfr  !» 
or  homo  oth-r  organ-bu'ld-r.  wb-  t'l-.r  t'.i*  l»ff'-  v] 
liar  to  such  pipes,  or  wheth^'r  it  e-m  ».<•  rfmediM' 
scale,  prenmreof  wind,  2|in. ;  height  nf  mo<jth  i*A 
alightly  arched.— Ci'XBO. 

146960.]— Darkness.— Can  any  nt 
what  sumtances  or  ehemieals  undi'rgo  acb.i:iftai 
ness,  similar  to  those  exposed  it  the  actm  of  l:at^ 
taking  a  photograph,  d:o.— Asmocrrb. 

[45061  )— House  front.— Mr  honse  i*  biCtfll^ 
bnck,  atuccoed  t^temal-y.  and  ha<(  \^-i*zi  u«uilrkf 
painted.  The  stucco  now,  troin  Up«'  "t  tin*,' 
oeciimv  quite  rotten,  anl  pirtiiily  pi-»-'.*  s-rr 
Iiaint  assumes  purple  patrhi-a  in  m-iny  plir.--,  -.'J 
p)f e  }»y  reason  of  the  tup  parapt-t  hidin.? -.V:  *: 
talking  the  wet,  damp'  and  L-v*-n  w«-t  -p^n>::rh'.«»t 
into  the  bedrooms,  eomplett.dy  >p.>iiing  the  wiil-| 
Would  It  be  a  feasible  pl.tn  to  r^mtivc  th^  oi?8ira!.i 
against  the  existing  bricks,  eitt:er  wi:h  c-ccr-i 
cement,  a  ooorse  of  ^in.  brii-k  imp.  rvioao  *.•>  7-1,1 
cou'd  lie  neatly  joiatird,  have  a  pv>d  appear 
save  the  constant  expense  i  f  jMiiotinz  aiid  rv{h 
stuoco  I  The  clim«te  is  rather  damp,  vith  1  aM 
annual  rainfall  of  SOio.  As  the  iiiu-«mcs  &  v=iy  p| 
any  hints  will  much  oblige  - Uoi's sowx bb.  ■ 

[46062.]-To  Ur.  AUen.  -  I  should  be  nadsUd 
if  you  would  kindly  desi-nriC  the  ^m-m  inetho'bf-.;^^ 
ting  the  pcrcentase  of  alizarine  in  the  aqu-.-.u!  pH 
tioSB  that  are  sjIq  7  -BN<,>ri  kpk.  ' 

[46063.1— Baare  of  a  Projectile.-^!  «aM 
yonr  readers  kindly  give-  their  opinions  en  'he  i  Ml 
question,  wh  ch  ims  givnn  ri*e  to  b.-'.'i  -ihrf 
amongst  f I iends  of  mine,  mua  i)f  .ilmiited  aliil^rMI 
engaged  on  both  sides  of  the  <i-;;um<'Qt  !-'!«■  M|i 
the  same  calibre,  Arod  with  •tuuil.ir  i.h  ir^^^  -i 
and  projectiles  of  equal  wricht  to  irivi>  t  c  fc» 
v*-locit}'),  are  placed^  oix*'  :it  th.-  b.*»-  of 
high,  and  the  other  at  th'.-  ttip.  Both  inm9  *n  M 
hnrisontal  position.  Will  there  be  aDy  iLf  rmt 
range  of  the  two  proj  etiit* s  *  .and  'f  «>.  «iif, 
what  extent  I  To  take  an  extreirM'  cAi^o,  rav^Mr 
gnn  is  Uretl  under  ^imiiur  onditi-  u.*  iron:  1 ' 
10,000ft.  "NVhat  i»ill  then  >ie  Uih  hmibotAltiLfi 
theory,  and  .7»]  in  prsctice  ?-Gkavitt. 

1 45061.] -Glass    Transparencies  -■^',.^, 
exhibitiim  in    Melbourne,    -mhv^    \"»»ry    i^eni*:*!! 
sp«Tcnci<'s  on  glass  wer»    'isown     n  tho  F'lris? 
Many  of  them  were  cipir-'  of  w«»51-kn'»wn  pi-^iW 
the  Dresden  gallerj*.    Somi?  appt»ired  to  b,t\ *'-^ 
in  ;  othijrs  pjirtlv  etched  .im^  purrly  bnni* :  '.  ;'  rf' 
am  noi  sure.    The  person-*  in  charL'"  of  rr,? .  ^3t 
them  photograDhs,  but  couM  sWf*  n-i  furrnfri^"*' 
about  them.   I  shouli  he  gla-l  if  ^orne  or  o!ir    >•."; 
could  tell  me  hi»w  they  are  dt-n  ,  or  icl»^rrr.r :  ■  ■"* 
that  gives  detiils  of  U  e  proc» ■-»-.— Aw  i.>'  o  F»'  ■  <". 

[4r]063.i— Kusioal     Wire     Oonr-W; 


■n 


^h»t 
bt-   pT'-flH 


f 


reader .  f  "  E.  M.*'  kindly  tell  m 
size  musical  wire  ?omr   th.it    I'sn 
whether  it  c»iidd  be  heiird  easily  at  *W  yard 
the  opt-n  air  !— H.  T. 

[459»W.'j— Legal.— Will  Mr.  Wetherde:^^ 
fillowing  ?— A  b'Other  died  some  time  b»i.*>» 
wife  and  five  children  unpi  ^ivi  b  •!  f  r.  Mr  *> 
west  to  li\t}  with  ray  f.-Uher,  he  U in-r  .1  -a-vii'-' 
having  di  d  since  my  brother  ;  an-l  n.»».i;. 'i*^ 
brothers  has  married  my  sij-u-i -in-law  1*  -/■  atfj 
legal  I  and  who  is  obliged  t  >  mainLiia  the  c'ai^^^^ 
previous  mBrriagc  —  my  father  or  ray  t  *-^ 
S.  F.  F.  n. 

[16067.]  — Broken  Pivots.  -  T'  ^^ 
Pii  ACTIO  At  Watoiimakep..'*— Your  m<ale  flt  ft*** 
centre  of  the  arbor,  from  wliich  a  pivot  Un  "^^.^^ 
MHims  complicated,  and  to  Tet^uiie  cxjv3rtv>  :•■■••*  ^ 
Viiu  not  riiow  a  simpler  way  U>  find  tti  •'"'^^ 
replacethcpivotl— N»ai,«i  TBi>  Aii-Br.. ;:cs. 

[45068- ]-Repairinfr  Lar«e  Karble  '^'^ 
have  Ijiokcn  a  Luge  marble  mortar  m  thiti- 1*"**;^^ 
hea^-y  ponnding .  1^^  anyone  toll  me  th'*  bf«:«  T*"^ 
pair  It :— Giiocita 

(45069.1- Boiler  Power.— I  haw  *^^^ 
lOIn.  boiler  wiih  two  fliuyi,  «ft.  Sin.  e«M.  ^^JS 
Ualloway  tabes  in  eaeh.  I  bono  some  of  Mr  rat"  ^ 
show  me  a  simple  imy  to  flsd  the  h««F^*"^ 
oblige-0.  C. 

I49e70.]-Drilllnff  Hud  SNrt.-iriiM-*^ 


XNSUSE  HBOHANia  AND  WOSLD  01  SOOStM!  N0.8SO 


.'  and  Also  vlutJier  1  vun  hny  sajianMy  thu 
•tiu  1-i^lDUttfDE  laUiatnrwtforiliQtiiwIlii 
a,  l:c.  I    11 90,  vlut  would  be  Che  prgtabln' 


in  [In--  war  only,  lo  nrliiiHt  loirfb  utcnl 
iivt^i  luidiiD':  whOewDrklnTT    BcdH't 

iTSrhBeL-WaaM  ■  flywhwl  be  of  raui! 
a.bi..kv«uvdlatbi.'inst»lo[bi'[M>ll    I 
T  vLu;l !— L<isu  Tun. 
ynot.-My  imTn  imrrot'i  nuw  rain— wbu 


ita  muS.  Cotton.— I  Iihto  a  wmpl^  uF 

V..  m.  th"  .iwj  fur  ft  X^LT  lo  wort  u  horf. 

iaoii'<i-0.  M.  L 

Xall  ICaika.  —  la  rwr  No.  TOO  of 
ih"  Hiildmitilu'  Cunpuri  by  wUiih  the 
.1'  u^tirlp.  Bin  tw  uGsrtftiaHl,    Out  uiy 

l-ru>frkiu7,  K-id  in  »hi.t  planm  vu  It  dauc  1 
Chi'ouik^:    I  am  Inm  I^Hurth  [Lh- 

^n<"i.lT  nilvtr  plale  wiOi  aailu  i>hiX.li> 
.'ORlflpaiLd   Wltll    ihMC  lit  the  UolilAiittis' 
"^  nr  'I'lwtioa  ubove.— Z.  T.  X. 
-tlflelftl    Cabla,  — Win    "Slgmi,"   m 


nUiteur  G-aologlit,— Will  uijnini' 
dT  liih-k^  irtiiuli  wid  uuUe  me  Co  BWiie 

Bdioa.1  — Tn  Db.  Eonra™ -A  Kltte  girl, 
T?  ffM  i<jT  ber  ure»  uid  nmarknblT  bealthv 
.u.  Mi'lilt^nly  wlud  with  lUnen  Ave  iriKka 
■1  i>i4n  jtf cer  ume  dBr>i  depiuvd  the  buc  to 
'  utiHiir*  brain  dbtfbw,  itnd  whii«  uliDit^ 
II  bi^  11  ppruliitr  one,  ui'l  nt  limee  durinR 
iiiMl  to  tlimir  ft  unD  of  faliiod-wilroiiint  ua 
T\VT.  pHU  (dhiTiH  to  hJ<  tiiit  opialDn. 
il  uMn  &ill«d  in,  l.iiethv  wUb  fint  lut 
I  tldak  ibe  bnlD  i.<  Bltedcd.  but  directed  a 
intiiTiir'  to  b>  udiaioiaend,  with  ibeidan 
i:  wvi  i-f  inteitiiuL  Qiiffia.  No  pemujieDt 
liuM  (uUowiid,  ihuuch  tampanij  wml"- 
eo  rtiirv,  nnd  the  cnM  Ii  (ettbv  wiakiT 
1{rru-J>-.  cucpt  in  tbc  fan*.  Onut  pAin 
uf  ID  Iiw  famd  ■nd  ear,  asd  also  In  the 

•r  Dl  )!:•'  klii4  wbii^b  KBOCTBllv  indicated 
imd  1<»e  e  Jmu  bcm  moie  AickneHfora 
"Qbly.  bnt  not  thrimvfHmt  the  diioaec  or 


,  B  theh«h«^ 

.».ui.-...  Tuu,  to-dny  ttw  tbiii  will 
tPvH  in:rf,t'i  alrep  with  atemiijiatiireof 
luiiUr  iMin;;  ]jy  aboiit  H  pJn.  to  UM'.  or 

I  Lktir  '  ill.  suit  «!  on.  Ttau  gixm  on  for 
Hira  Hi  1-1  uly  tW  Ilm  uf  hiBheat  teuivim- 


';r].r^-o<Ii«  guaiJimff  i 


_G~ti«li,    Altn- 
ic  pal£»,  aal  lume 


.■ftl--Will 


;.  F.  X.  VetharSeld  hlndly 


j)«-iiii-:-A  miuidleii  In  Uclbcuma,  Ann 

•iiir  of  whieh  u  lUit  bv  hb  noil  olkic 
. .  i-<  liii  Bi-xt  uf  kill  ill  tliiH  countr:-  [Die«*l 

inH.iHitbrvtln'rinodBMDn].  Aocnmiiour- 
, »  a  '.II  ■  mail.  In  the  otfictthat  Ihe  halr- 
Tw-|iiifii.  ffl-M  th-  liinil,  *c.,  H  bp  w  luld  bi 
:<',■  »ii\  Kifw.  Ilv  legal  adTiwr*!  of  ■tniu 
uiy  IJjiit  hi  Amlnilla  Otav  ia  du  her  M- 
I'jvi.. ...  ui  Vk  utheiv  Kiy  that  Alutrdllu 

it  !■  tiiv  pnbaLe 


Jndly  Ii 


n#^tlvn  Hnt, 


1  for  MlsroiBops  I«ai>.— Ilumneel 
iu<-ilii'  bt'it  piraiUii  uniTBclmmitiiie that 

BiltinK-roim !    Can  any  ol "  oon"  nenm- 


mu  unytliicp  be  ndileil  tu 


oiiri'    WniU  lit. 


qufekly  a 
(Eni^iuiilj^ 
fr^eratiir 


— Dabtoro  in  tha  li 


i«  jnTiilii-ti.m  in  th?  SOiad.  -Kxr 

■mnll  re- 


art  M  rontun  n  h]«li  of  in.-  uliou 
ipper  piK  to  be  flnrd  with  ■'lelTM 

my  fellnT.4i!ader  kiDdlj  tel1iB«  the 
t,  and  what  TDAteriAlt  £  mui 


[400R7.] -Siameiw    : 


—  ...    l«    S7I1*»« 

....•oftbeBMna-lnreiivdln  Ua  Tl....   , 
L  nlid  bl'Kk  nf  imn.  or  un  iron  eyluder 


i.f. 


ittb-ltaBhlne  ■— 

-  TOlb.   t>iemen<n 


si  nil  TO 


jD  wuud  bobbins  1  — Laetg 


I'1-I>aJie   Bottom.— I  am  I 

irliiMll  luki:  of  nitbrr  lam  thai 
middle  of  u  wood  whue  a  ipuci 
jDiiddmble  depth  bol^w  tht  koi 

Tlirunly  ™piily  Imsi^wi  rain  i 
nmi  a  nutll  a»QkiiL^oiuiU.ia. 


)  ha.«  been  cloued. 


(inild  tnntly  ul>lig«— J. 

[jkwj.1— OTir»n  Plpaa,— 
if  wood  rttjpped  iliaiiHinn-pii 

mr  entcvmed  orpun  CdrrTiipuadi 
.he  tnllowf—  — "-  -  •-  ■^-^-  ■-  - 
LV.  tenm  i 


_ -admifl  V  ( Thlckee  .i  ol  - 

led  I  Hnd  pbanld  the  Up  Iv  left  ii; 


epropatujio 


X  itrjith  to  cat  in 

ufi.,  vi^c  of  Hole  inld'^ 

foot  ]  Itfaoukl  the  (.V  pip 

allow    OifFloiraii'  of   htui 

J  flultubk'wind-prcmmm: 

in  the  other'  lathnni 


ifl  bi  be  uied  after  tt\e  ^ 


'iSMS.HBsUwBT  Slatant  BleoaU  ~I  nhould 
_  -I :_; —  ..* .n — . .-.A — ,g  upon  the 

Ik  two 


, ,__.raflwBj . 

itiDBaf  cliHtmt  ukiiiUb.  Bhouldthey  bediwa 

itjinfci'' oroneT   Ihs  old-BtV theinettiun 
the  beat  npinions,  and  ti>  aaecnain   tl 
.  nivemenU  u'  n;i  the  diffimnt  Ihu 
lagiaLi  i'l  Duiny  di>.UTet«  Tery  def« 
light!  he  conliniinl.  ur  not  >— A  Dniv 

[4SMI1.1— f^anoli    Pollaliliir   VratwoTk. 
Hiifinicinfimiiinehiiirto  ftflidi  poUah  —  ■■"- 


•.  boiiitf!  1  find  tt 
tive.    HJiould  gm 


till   t 


there  KUi'li  n  tQtiig  ni  bnixh  poilah.  ami  if  wt\  how  in  it 
made  Biul  uned  {    1  tLuuld  hhe  to  hnuw  IF  unyime  b^n 

'  otiliqiuy  vdiniAli.    very   dnt.  and  applied  two  itr 

itimeo.    AnyinfllnllltianwiUDUlI^'-&.  T.  T. 

etu.J—Eai'baBBliiir  and  OtldlnR'  ob  Q'aas. 

jMni-  iLDd  ^lilmii:  uu  gluM,  and  the  mstfliinin  oaed  : 
|-TIP»tobea.-To      "  Smwos"      PaAoiini. 


xeellcut  uuiLTnetiaBd  Fur  aprmpDi 
id  Irt-er  wntehe" ;  you  jlve  Hri^  Iwiti 


he  two  M-oandu  in  hiTiT  wilehv^.  May  I  aalr  da»  thin 
oluapplj-lu  wabihes  of  all  tiie^,  (ly,  fur  iDitnncr.  may 
apricg  an  eiehth  or  tenth  »iie.    or  an  dchlfenth  or 


Ithit 


bow  Bfaall  I  detenuiuie 
ID  I  nuka  a  paper 


[4WB7 .  j— Fap«r-lIakliLr .  —How  i 

thai  will  not  aiiOIvh  when  dniniKd  I—..  .  ^.  .. 
[«0il8,1-flltda-T»lw6.-Can  lumeana  iifonn  me  if  i 
pdHible  to  i^iply  a  ulide-valTe  lu  a  eyllmler  Sin.  doti' 
id  flio ,  atmht,  no  nt  lu  cot  UI  ateam  al  one-lhlid  uf  tfai 
•tndoh  and  to  ntniiL  it  to  nearly  the  end  of  the  atiokc 
The  dbuennuna  nl  the  northuliv  are  i-Xxhaoa*  '''  *- 
ha.;  ulaim-linloi.  iln.  kj-  -Jin.;  -Jin.  'pao'  heti 
haoat  aiid  eu'h  iiteHiii-liulc ;  limKtli  or  altfun- 
Hid.^,  aiii.-(.'aRi>CB(T. 

IMSBlM-JawellBra'  Boiaar.-nm  any  of  youi 
reailen  tell  nw  it  there  i*  anv  ijartiochit  nolJer  fur 
mtkii;  iiVtinum  iidheie  lu  u  it,p  1  have  tiled  both 
adre r  uid  fM  i>ald<r,  ind  find   i^  \,ra^  aO'T  ^'^  th( 


diHsed  Can*  Editor,  m,  ChanwryJaiH,  V.O. 
PEOBIJM  DOCSXrX.— By  J.  PiH(m,V,A. 


White  to  play  and  mate  in  three  ra 


SoLtmOT  ro  T19. 
WUU.  KadL 

I.  It  to  QB  3,  1.  AnythJog. 

1.  UalHacc. 

BoLimoii  m  T20. 

I.  BloKDG.  1.  Auytiinj 

!.  UatM  ace. 


I.  BtoK3or(fll. 

1.  B  lo  Q  4  or  B  5. 
i.  Anythlog. 


r.  J.'jiil'b.  B.  ]>lanak,  J.'SchmuFki 
«  ■■  (two  milolional  ;  to  7Sl  ly  ■^^ 
k,  and  S.  L. ;  lo  TW  br  W.  J,  Jubl 


ENaidlSa  USCEANIO  AND  WOULD  OV  SOIKNCS:  No.  880. 


C.  p.  (D^atonJ.-Uanf  dusks  (gt  further  contriLut 
A,WiLT>i.-Xotiipt<itlitini«k.    IL.S11  written. 

be  gUd  ta  Luic  lut  tku  ancmpu. 
Till  Thsve  Bfiotheiiu  .yoki.luinm).— You  wiU  hiivc 

Ere  thla  Ibat  jan  wi'n;  aaljcip^lcd.    Thunko  tir 


AVSWEBS  TO  CORRESPONDEITTS. 


HINTB  TO  OOaRBaFOHOBNTB. 

I.  Writ*  OB  ma  lid*  at  tb*  fV  ""^t  ^o^  P"l  <lnw- 

bin  In  lUititntiou  on  ■apusls  plaoM  a  paptr.    I.  Pnt 

mat  to  qoeriai,  ud  wluo  uswaliig  analiB  pot  the 

11  nU  ■■  tha  litlta  m  tb*  awdM  to  vU<k    ' 


0  B.  Sthiol— £.  F.  Alnaader.— Lnden  FoHlett.— F, 
H.  BolUa.— a,  ScliolMaU.— Moore  udUcova.-airF. 
Ma^oaflitca,— Bfnta  ul  Co.— J.    K.  P.— WhmHisI. 


.-ir.J.B..Cheln.-K.T.B. 
ik— Woodltlrb.-A  DriTir.- 
F.  Jonei.-.Ub.— A.  Kanwok.— Snnll^t.— AFeUawof 
th«  Bo(ul  Attnuamkal  BscietT. 
Pi.  ITbuiki;  you  will  And  llie  pnmat  tor  nukbur  utl- 
6dM.l  indixa  on  p.  63T,  Vol.  XXZII.,  tlu  namber  tor 
Feb,  1I,U«1.  uiilFnif.  BoWK'deataraonUieRibjKt 
iaVol.  XXXUI.,p.311.  The  lut  tm>  qmtioiu  fn  the 
nvut  on  utiwf-ri  u  the  muiUACtim  bta  no 
hiKti  impnfTed,  ud  the  DOBt  pnjbablr  reduud, 
,__.  .. ._.,....    .  .,   .    . — .)_o,Hi,[aor 


nentAl  oiiDoeptiiHU.  If 
iheaitwiJIUnlUlOQ 
u  ;«o.e.*rnntaitow 


AT,   SU-i—AukTram.    (Ucte   exuniniition 
aMwer.a  In  aaf  textbook.     To  the  9nt, 

..h.wA.  .!._. 1    .1..    l„_.l.    _(    pi,ton. 


m  DDWtdui.)— A  Suucti 
i  pvn  ■■philtiim  in  ^  D 


In  e.ine  fopal  lumUi.  1.  tor  JnpKmliir,  wa  pp.  K 
juic!'j3(i,  proMnt  vdoni«.)-E.M«imoii.  {Ago^datl 
wuiUd  aep.n J  on  the  "Iiinp"i  bnt  ao  poiiil61y  wguld 
do.  See  n.-cci.t  nnmba™.!— ttuiu.  (W«  ewuut, 
becaoH  no  i.ueh  book  ii  in  riirtence.  Bm  p.  tjt.)— 
Alni*.  lEdi™i'imw.U«ril..ilonp,slO,Trf.XXI3t.: 
thv  ntw  Oower  onii.  610.  J-ul,  xiXU.    SeonUitbL- 

InilhlJ-A.  U.  fi.  lUjike  'oat  of  ull'iLchinee^dwnlb^ 
on  p.  ITS,  Vol.  XZXIILi  Nu,  Kto.  or  i-onxult  the  imliinu 
0«pcdilllT  tlut  (o  Virf.  XXXII.|-lI.i,i:ui.«,  (KuTp 
yuur  ilietu  IKBehu  pouiblc  to  meikt  nad  vegi^tkbln, 
Hvoidici.'  itmhT  nui'.ten  uul  lupiir.  To  bo  aloutst 
Tuur  mgu  uiut  be  coiutituliotuil,  anil  it  wiiuld  be  odvi*- 


Full  tlucrUuni  huTe  bern  pVi^n  In  buk  volnmei.l' 
TitiiDLi,  Bueton.  .Do  riiu  nwitn  broDKlDg- {n  nrt< 
ntniiblij:!  orbKnnui]g,iluni:wiib«iJi.i— Iwovabli 
(The  Fim'lilinu  are  b»  iniieb— laoUun,  pliabtp,  ptoc 
ajf^inat  moirtnro  nad  hcil.  Bw  p.  Ul.  Vul.  XSIX.,  ri 
tit  dTOlntine.)— a^uiiiT  Tnv.i  /Wa  .^^  ...  illn. 
InitlDa  o(  tbu  audiphiuu'  o 
nut  kninr  the  wldn  " 
xul'ject  u  ioMKal  t! 

vulumu.'  Yonwiu'i 
nimUm.;— F.  U.  Bpibi-m.  :i^annn.Tta"lnoiilifr" 
»Up.4Sii.ori>sm:htb>  inaienLj-lagnun.  Tloaiho 
mr.  htliHnit  aeuHonitUf'  ssin  *I1  nlei  hm  vVMpunted. 
Unn  ■  bHp  Of  rhsw  vuihnl  Int  ilnr  pebbte^  ami 
1I1IE  the  tar  irlth  iheiu.  Vihta  eualvil,  Uy  them  iAttr« 
aiiiilnt.  IcTpi,  aiiU  iiidt  iitvt  il  layiv  uf  hut  tar.  aaveriiHt 
•■ilh  dry  Kiiid  ur  tni-Jifl  Buunqiur  or  lioie«(.ioe,  ■!, 
Fur  ntH'b  TuluiiUe  iof  nnition  na  mirUnir  in  i  'nen^i. 


you  tnLiy  be  u1>1e  Ui  iiianucv  it.  On  n  perfectly  Aat  war- 
I  luv  plat-c  K  pluee  nl  tinfoil.  Bid  iipr.-iut  ■  Klobulu  or  two 
of  lOdrury  itvet  it.  rrc-u  the  dIum  Hiial?  down  on 
thut,  and  l«Te  it  for  ■wv.nl  boum  with  m.  wvl^bt  on  it. ) 


niR  UiniDoiutL  14-ciiTr.  IWe  ban  a 
Ju  dificiuidon  of  *'  Tbao^rbt  RaadiiVi"  or  M 
Ilka  Ci>  otll  tho  pbenumeKa  JiuC  now.    V 

Iknifthy  duciuaE  .n  on  the  aubjeet  not  Ian 


'IdS,  to  loiuire  in 


■  matUr  than  he  Hud  then 


niva  or  pilrala  fading 


when  tuRiiDif  it  ortr.  wuriiiof  it 
nnently.a   ■" - 

-A.M?8. _ 

DutauecsiiIlan-colouriD^ie.  "Bunlioht"  bitu  aome 
tiood  injilrU4j;iuDa  on  itukioir  ehfap  and  biLDuf  Linton 
(tan  lioldcm  nn  p.  *1,  Wo.  8itl.|— Asa..  (Tlio  tmiiCeea 
iinrler  the  will  can  mirely  employ  a  eullcuor.    We  can 

Lid)  wIio,n.flcr  all.  mny  patientlT  imittlll  HhciaHtit- 

;rniom.|    Kkv.  8.  K.  Cb.iu.     |W'e  kouw  oiAhiag  at  all 

yuar  gueriaa  am  in^rted  :  we  <!annot  Kpora  apaoa  tor 
Ibi;  ulh'>n.)— C.  J.  II.     iPoiaibl?  enaugh,  wrOlnly; 

cliarafler.  It  i«  esjy  enougS  to  bint  that  lulea  of 
liEulth  andthelika  may  be  wrong;  but  bars  jroniuiy- 
Ibing  bott.^  to  offer  in  UialrplB»:j— A.H.  R.    (There 


_       _  _         _ "l-M.I.D, 

(PrubablT  a  cold,  or  oauaed  by  an  abJiceaa  at  the  tnoC  of 
a  demyed  tootli.  It  the  iBtler,  bsn  the  tooth  eibacted 
_.._._,  ,.»  ™..  ..^j  [Nothing  that  WBtaDW  of  will 
ordinary  wiS««olonn  (or  dyeing 

lowbdge 
lietnde. 

"Elaotrio  Paint  ___  — 
)-H.  Curt*.  I'nr  beoao- 
nriaa"  aiBEabuih.  and  tba 

It  no  bsMflclal  aoUoo  at  all, 

.  which  It  cauad  by  the  cSeet  prodnoed  on 

it  ccttalnly  liable  morally,  and  Ugally,  too.  il  the 
■gtvcment  wat  ntunpcd  >ft«wan1i.  Bow  doaa  lie 
knowitbao  not  been  I)- A.  N.  J.  |Tea  it  uiagpod 
tbing  ti>  tnke  with  meat.  It  binden  dUMlloii.  Rain 
wateriabiMti  but  beet  in  moderation  wlU  nolinterfara 
with  your  riding.  So  tHcial  lilet  it  DcccMoiy  beyimd 
a  mural  adb^ence  to  th«  principles  enunciated  la  tba 
latlv  ron  refer  to.}-E.  T.  IWe  nercr  aaw  the  priia 
inuale  referrad  to.  and  abould  i>uy  it  waa  ahoajt,}' 
Ciauo.  (Wa  beliera  wa  ihall  describe  and  DlojtnU 
the  engine  i«foned  to  aLoitly.  There  are  aeretiil  peeni- 
liatitiet  -' — '  =—*-'■ ' —  •■  -•  — '     '-  -  '-■  -"-"-  "--' 


it  adTiiabla  that 


ma  thonld  take  loaal  iBcit  advice  on  the  aabjeet.    I 

BootlUila&dloidhaa,welKUim.'.piirenLl!Ht  heWDBli 
not  be  allowed  to  anrdaa  our  tide  of  the  TwHd.)- 


(Try    a    libe 

.  .  J.     (tour  own 

io  equal  In  erery  way  ta  lb 


thnetli 


will  ill 

.  _'lourth'(ji"itacMtrorgota)  Rrai 

L  and  quinine  at  any  good  cbemlit'ii :  di*- 

iiunoB  buttle  of  wuter,  itnd  take  one  tab*^ 

tdiix.)— B.  li.  A.    '.The  damp,  in 

!nm  the  foundutiont,  and  ntittdag 

._ ..    .     .  _  damp-prout  cuuTBo  viU  hUTe  unj 

'iM  tiouti- 


apooBful , 

111  pra(iabili%,  rltca  tnm  , 
bat  the  loacnhHj  ^  a_  damp-pri 


no  violent,    Wiui  pla^  gat  and  air. 

in  impiirted  to  thecylinder,  wbieh  ha 

menn^  uf  walur.)— D.iblu.     (Put  cuttingn  gf  tliu 

hrlruchluhruml  uotDIt  villdir^olriino  niure.    &j 


hyilruchli 

add  a  It ,     --. , 

tliuoreliiml  lenn.  Yon  wilt  And  diugianit  I 
wuith-i>  Fo>'keI-book.)-Aa»r.Da.  |We  ure  i 
tbat  inii'b  a  ><~>>'  <•  nnlilbttind  ■  hnt  vnn  will  S 
din^'Ont, 


f^lU 


th  the  apeed  and  weight  of  train.  See  p.  13G, 
L  <ol.  for  a  diagram,  1,  Yuu  can  nw  rubber 
in  by  runghrnloK  the  Rlaw.  or  dliaolTO  powdend 
?  IntCrunpoiamoaiasulutioo.    The  ktttcc  muit  be 


n.pllra.]-8.1 ,-     

work,  V«ni  ciiuld.  howerer,  corer  uii;  luna  jvu  uu  Buk 
want,  and  tiki'  ine  lett  in  tho  unliiiatr  way.;— is 
AuTHUH  rnoToiiHti-RaB.  lUurt  csniult  back  Tuhini>i<, 
DrproeiitiMiuvuf  ibemmyioanualauftbeiflibject,  I'lie 
4iK9.tiiini't«o  hmeSnltc.l-W.r.n.  (tteup,  %l,  No. 
tSt.    Pleniy  o(  power  with  aneh  a  nre.wurt.     i!.  Be 

bnt  uit  Willi  odvuitage- --that  it,  vrtifUi  dbAatioe. 
Tlu'  hoiiimiliil  it  limited  only  liy  'be  friction  of  llu' 
wat«rintbi.'plrc.whiehnugbt  beToryhmg.)— DAtBK, 
miuolra  ^b.  of  wiLl  in  a  gaUrm  awl  ii  half  ol  water. 


Hi  ax  It  'viIh  gradually  pour 
OOB,  <«iR»i3  all  Ihi:  tim-  nnm  It  becomes 
1",  Tai-BOBiitn.    iThe  nulijeet  drojiped  a: 


SM,  331.  4S5.  la*t  volume.  Inok  thiDugh 
tuu.l— U.  Farta.  [KetlwwuitfofMr.P.'at 
matter  la  nally  nothiog 

—  ■-  Jour  '  ''   ■ 


m 

BCtiptiun  at  can  be  found  in  (he  pCDtnaeti^  artli 
(stlier  too  much  of  an  adTmiament.)— S.  V.  i 
^iJpiagne'K  "  l!l<.-i.|ricilT,"  publiibed  bj  B.  aadl.l, 
tnon.    PleDtr  ol  elancf  in  LaDdan.     InqatottatJ 


toon.    Plenty  olelaa — 

the  BoanI  Bchoolt,  wheic  they 
OAOB,  ,  We  do  out  know  the  E 
(Yea.  tu  mott  of  yuur  iiiieatloD 

E.  413,  HjT  uiing  ^aia  ocUa 
yilrogen  it  giren  off.  anil  yOD 


t!UflfSluU.)~AI» 


ueiaaaaiJly  ■rniaijBiiai  riB 
bbr,  rpoDtiuiIaa  an  «Mt 
baadaiiMtQtlH^^lltti 
ittaoed  of  lOia.,  abt  It  tanfe 


abort  tight.     _.    

needed,  and  they  ^Quld  ha  J _. ..  ..       

ihild  can  reail  tUlt  at  a  dittBoed  of  UXa.,  abt  It  taafe 
Hharl-a«b(cd.)-ACre»BuL.aa.  [WedonatsaU 
yuu  am  have.  Itmuttbe  piano  or  bajmoQiam-atttf 

elUwT  wUl  be  found  in  u<ii  bunk  lulninM ;  bat  k|£ 
Jet  la  b(w  of  any  intlTument  between  tha' 
yon  atk  for.)— 0.  H.    (Yoa  ^     ' 
ehcaper  instriuonit  if  you  i 
-  "    ifiiSbl 


, nl^ia  mbM 

, ,  -T.IL  lAribll  apadngiia;  w  M 

better  aeo  a  inrgeon  )  J>  8.  O.  (Iwy  an  ban,  l|l 
the  UTDcan  hmU  aut  b*  worked  BMHiantaalklH 
tmall  teale,  and  --    i' 

pagw  •rilh   ~ 
(Inttrnctioi; 


a  deaiiripl^iD  wonld  Miimu  HBl 
Itntiuo*  (a  plant.  *e.)-Ti  II IB^ 

galTanlaing  Iran  will  be  foaadaia 

, Jj]imauyailiAbaekiuabaiB,a«B 

japanning  inn  onp.  US,  Mo.  TM.BSd  p.  «1,Xa HI 
J.  Gaaiv.  (Boe  Nawton'a  PrineipU  in.  to.  HeMp 
t^  eiriJi  to  be  between  fln  aaf  aixlteeB  at  aa^wB 


really  uf  little  uaa  when  mada.  Taka  agU 
knur  nod  Ho.  In  diameter,  doaad  at  lEa  U<w_,  w 
nearly  BU  it  with  the  faiknriav:  —  Qanvta,  Uti 
lal-anunmlae,  Idr.  Di«alM  n«  Aotc  m  M,a 
pure  ipirila  of  wine,  Ihea  add  "^"'-^  walv,  AivW 

drop,  tmtll  aDoagb  of  a  -*■" ■-m.-i.  •-  >i_a 

down,  niatopottbe  tu 
withabitofwatUwlder. 
'.Uiapiadpitatal 

i6  down  _  . 

will  taka  DPM  BUBS,  aadfl _ 

Mdi  rida-^ke  bauoliaa  bbM  lie  ptoMd  b  ■  valla 

lUpot,  BBd  tha  aiip  pkMd  talk  !■««  T^dW 

.)-W.H.B.    (tfo,  joa  ntaH  haw  jadal  yg 

'    ' — ^oHaan.    (01  uauiM «■  wmhawWII 

d  onaca  of  vourtr,  nd  o(  tie  Irf 

wiU.    It  la&aafn  a  laiM  (am,  I" 

-^0  — *-  a- Oota* 

I  br  S.  and  F.  S.^ 

— m 

al  gbii 

prindplca,  tat  aot  practioal  flalara.  aAMut  aaoai^B 
You  wHl  not  be  able  to  get  BBrlUi«  bit&r  tbuM* 

f  und  Id  back  yolDDiei.r 


Bvflry  Workman 

m4Hmialrla(>  4IIUUDI 

na  Hiwa."   labua&n   einy  ra 

.1 11.  Tartrtiiak..AHt,  Ognal-iardam 

[MO  inwB"  la  tka  PTiulpal  /aKefttf 
iaaaBaUdam,^aU  kaa  tkaltlg^llBW 


ey  p.n Dl lit  ColMd Eia|4eM.  m Iha  uilMM*^^ 
>u Biladl^).  lb.  u  ;  w  lOw^a^Iwd.  Uia  Oua,  htm 
dUh.  Oiniula.  Hsn  Bertla.  Natal,  ar  aay  uTSaAlMfll 
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(J^nslisl)  Mtt^nit 


OJi  OF  samHOB  asd  abt. 


MIHAT,  FEBSVASYIO,  1BS2. 


[E  ROSE-dTTTIHO  7KAME. 

B;  J.  H.  EVAHS. 
now  uiive  at  a  more  extensiTe  and, 
Mmscqnently,  mora  experudre,  bnnch 
mental  taming,  aod  oue  reqniriiiR  a 
complicated  assortmont  of  toMa. 
sent  UlnBtration  u  of  an  insbmnent 
for  the  produotioii  of  patterai  on 
,  U  a  very  interesting  tool  to  work . 


elide,  wUoh  forma  the  ecoentrio  cutter, 


M  the  Kpindle  upon  whioh  it  is  all  fixed  is 
moved  round  b^  aid  of  the  tangent- wheel 
and  screw  at  the  back,  the  front  slide  oaoil- 
Utes,  and  the  roller  or  rahber,  as  it  follows 
the  figure,  whichever  it  is  that  is  on  the  in- 
Btrument,  will  cause  the  cutter  to  follow  oat 
the  Bomo  kind  of  pattern  on  the  face  of  the 
wood,  or  whatever  may  be  the  material  to 
be  worked.  The  prodootion  on  the  wood 
will  not  be  a  faosiioile  of  Uie  rosette,  be- 
oauM  Uie  diameter  of  the  rted  roller  will 
not  allow  it  to  go  to  the  bottom  of  aharp 
oomen.  The  tension  on  the  spring  la 
strengthened  faf  adjusting  the  Bmall  umlod 
head  upon  the  end  of  it ;  and,  if  the  spring 
bo  made  sbronger,  it  will  natoraUj  admit  of 
its  putting  a  deopei  pattern  with  the  fixed 
tool.  When  this  instmment  was  first  intro- 
duced, the  eccentric  cutter  in  tlie  &ont  qbXj 


And  now  a  f<tw  words  on  what  I  claim  as 
a  great  improvement  in  this  particular  in- 
strument. Fig-  3,  it  will  be  seen,  is  a  small 
drilling  instrument,  into  which  drilla  of  any 
shape  maj  be  fitted,  on  preoiselT  the  same 
principle  as  any  other  omiunental  drill ;  and 
the  great  odTantage  derived  from  it  is  that 
the  drill,  which  beoones  the  cutter,  con  be 
driven  at  a  high  speed,  and  by  msans  of  the 
wii^ch -handle,  seen  in  Fig.  1,  the  whole 
apparatna  is  moved  over  the  same  groiind. 
as  it  were,  only  at  a  very  reduced  speed, 
which  gives  the  drill  time  to  make  a  clean 
cut ;  the  depth  of  the  pattern  is,  of  oontae. 
goTcmed  by  the  stop-screws  in  the  tool-box 
of  the  alide-rest  in  the    same  way  as  for 


kinds,  it  will  not  be  out  of  place  to  refer  to 
this  particular  adjunct  to  the  lathe.  Pro- 
vided the  band  has  to  lead  from  the  bar  on 
which  the  driving-pulley  tuna,  a  difficulty 


id  the  number  of  differeot  patterns 
"oduced  with  it  ore,  1  may  say,  end- 
or  a  very  considerable  time  I  have 
lifiiculty  with  regard  to  the  roae- 
■bnply  becauae,  aa  many  amateurs 
d,  it  would  only  do  face-work  —that 
,  it  could  only  bo  applied  to  a  flat 
Seeing  that  this  was  somewhat 
itol  to  its  value,  I  set  about  devising 
rraugoment  for  the  purpose  of 
;  the  instrument  to  cut  iti  patterns, 
ast  some  of  them,  of  a  deeper  nature 
dd  possibly  be  done  without  the  aid 
additional  drill-spiadlo  (Fig.  3). 
9  invented  and  introduced  by  myaelf 
ren  or  eight  years  ago,  and  would 
o  be  duly  appreciated,  judgingfroui 
iber  of  them  Z  have  made  for  dif- 
matour  tiimerB,  who  have  all  apaken 
t  as  an  improvement  to  the  inttru- 
Before  beginniog  the  description  of 
nake  this  tool,  I  will  endeavour  tj 
brief  outline  of  the  principle  upon 


than,  it  will  be  wer 
EXZIT.-MO.  Ml. 


that  (he  front 


extended  on  one  side  of  the  centre ;  but  it 
was  scoD  found  that  te  cairy  the  same 
equally  on  each  side  wonld  bo  a  great  im- 
provement, as  the  fact  of  setting  Uie  cutter 
the  revarse  side  to  which  it  haa  Deen  ta  cut 
one  pattern,  will  cause  it  te  be  in  exactly  the 
opposite  .direction.  There  ore,  of  couite,  a 
great  many  nice  points  in  uaing  this  instiu- 
mcnt.  ao  that  one  can  only  become  well  ac- 
quainted with  it  by  czpeiienoe ;  the  reason 
why,  without  the  new  addition,  only  line 
pittema  can  be  cut  is,  that  the  action  of  the 
cutter  is  necessarily  slow,  as  it  haa  to  bo 
worked  by  the  tangent  screw  at  the  back,  on 
the  puller  of  which  the  band  goes.  On  the 
back  of  the  front  port  will  be  aeen  another 
tangent  screw.  ThSe  is  for  the  purpose  of 
altering  the  position  of  the  rosette,  the  effect 
of  which  will  he  to  cross  the  pattern  indiffs- 
rent  directions,  and  some  very  beautiful  lace 
patterns  may  be  accomplished ;  and,  if 
carefully  woued  out,  it  is  on  inatrument 
that,  I  am  sure,  will  give  a  luge  amount  of 
interesting  productions  to  ^y 
nainmtal  turner. 


will  present  itself  on  account  of  the  diSfei  ent 
and  unequal  positions  the  instrument  must 
take  in  ite  course  round  the  rosette.  With 
the  improved  overhead  motion  I  now  make, 
thia  ia  overoome  by  the  counterbalance 
weight,  which  will  aUow  the  bond  to  give 
and  take  almost  any  amount;  but  in  the 
other  case  it  is  differant,  the  band  is  to 
a  certain  extent  rioid.  This  I  found  a  con- 
siderable drawback  to  my  improvement, 
because  aooroely  anyone  would  be  disposed 
to  have  a  now  overhead  motion  for  the  sake 
of  one  inatrument  only,  and  to  overcomo 
this  obstacle  1  had  some  strong  bands  of 
small  diameter  made  in  vulcanite  india- 
rubber,  and  they  answered  ao  well  that  I 
found  them  very  useful.  I  have  now  steted 
briefly  ihe  object  of  this  instrument,  and 
how  it  works,  and  for  the  benefit  of  our 
readers  I  will  endeavour  to  tcdl  anyone 
oaring  to  do  so,  how  to  make  onefor  him- 
self, aa  it  ia  a  very  intricate  thing  to  do,  and 
requires  a  deal  of  ex^anation.  I  hope  I 
shall  not  be  blamed  il  1  occupy  a  somewhat 
lengthened  space   in   giring    the    variona 


Mi* 


Ca  SaXSCKi  Haw  mi. 


FnlO^Ut 


Si.    *. 


.*?-T--- 


•  t  ^  «  w    -  — 


•ff 


-  :-*-  •  ".'-r   i:i  li*  eocentric  cattcr,  which  ii  i ; 

■L^-T'i'T 'T «.    T^rvftd  of  lev,  whMh  is  eqnliofc^ 

^  i  iii'?^    *'^r«si   f<Tews   in    tHide-nAmL^ 

7"  ^  -^  .r.:  -rr-i-  • --=-»»<  — .  rr:  r=.    :i.-ck«,  Ac,  and,  being  a  long  aid  ^1^ 

T  ir.  ▼-  ■--  "j'T  t-  ■  rl*  TisE   tcr^w.  will  require  great  can.  Vi^n 

'•-n     --ir  *""  •'-'*  7Tr7r«^  •^*?z«e«:£a!  dirt  for  cutting  these  thmdi,  al 

ir  --'  •>-  -ir  ^.' :■!«*-•-,  •«    :i<«ihe  cfaasefg  as  little  as  poiAk,a|| 

*_i  fi^r  r^i  *!t.^-rwrt^   s«<cl  being  so  slender,  5iaiDg9ioaa(fc;V4 

t£.-»  «Ra^.  t>)f=a«nr  s«   witl  the  aid  of  the  idender  guda,  en 

.'*  £s..*--«it  c.  te-^  ziay  be  aroided,  «nd  ndi  mhvi  c 

ir   ft£ikl  tr^   a   IP'o^  c^  ii^  a   self-acting  screw-cottim 

Loder   sny  circnmstanoe^  the  vteBik 
r:T.V'  T?:  *b*  frc^t  flJiT.  w^aeh  if  mnftbeezocisad,  m  tbethrtaii 
^k.*t.  ac  i  tl-  laeti&g  Mng  sonewfat  in  the  entire  IfDgth.  Mi 
i*/!^:.  fir.  •.'^  ^r£r:  •D^i  ^zrli  V  Vi.s»i  rat   £ring  the  nut  m  iao«Meaed.{aIl( 
T-rr  vr.-.T«v^.  z:  ±z  'jz.  tr-  !rx\  of  ti*   will  be  found  inmr  article  ou  the i^ 

a  sitting  fiBine,  so  f  need  aottske^i 
■eflUesily.    The  mierometer  heed    ' 
,  plate  1^  must  be  fitted  in  tliei 


c —  -^    ■■ 

W     ' 


:.-   ir.1 


•^rr»w  xkaTT-  r  •»  S.ii  i.«ri- 


MiHT  iiiiiifcii  I'll' I,  uii'A   tni-ii    ifr'jsu:ii  vj  luij  *  ^i":    .-i»  ii.*:   r*C; 

iloiin,  Uiii  N|iifi'll#i,  which  JAHV:!!  thfouifc  it.    oiyht  r.'.t 
Mhoiilil  hfi  IIiImJ  t/i  it,  and  th':  ft\ntxT*'.  tij/;>:d    jirt    v.-li 


riN  if.  Hfivnr  iiirJieH  »  qi^ok  rwndlBtiOtt^itBfcas  and  again,  'if  pouifale.  a  pLanxng-xsaehiBBbe 
vory  IttMn    wear.    THm  bearing  AhorfKl  U  i  employ e<I  to  plane  it  np  to  ihape :  but  a5  ~ 
oHNf'fl  liwiiyiri  th«)  oentru,  leaTirirrorilTabont)  amateurs  j/:s§^=-i  tbii  OKfnl  adjnact  to  a 
liii.  III.  Micii    «;iifl     Ibfit    actually   nU  the .  work -^hop,      it     can     be     file<i 
holn.     Ilfiviii^  tiiii  partdon*;,  the  back  part   p<-rhrips      my      few      remarks 
iiiriy   111'  iill  tittfcd  up    »ot  that  it  matters   articlo     may     be     of     ^-yzv.^     serrioe    in 

helping  the  m mature r  to  get  over  the  diffi- 
culty.      W<;     u-ill,    bowfver,    take    it    for 


^». — and  :  others,  ? 
last  require 


iiiiK  li  wintJif-r  tJiiybaik  or  front  is  dono  finit. 
The  iiii't:il  ijie«#!  thst  iltf  oif  to  the  roar  end 


if)  which  ih«i  tmifsunt -framii  in  fixf^l  nhouM  i^n^ntfd  that  this  p%rt  is  shaped  up.  The 
hi>  tihfl  into  nliiipo,  and  u  round  hole i lilideH  that  wca^  in  the  metal  are  imKle 
hoifi   in    Ihi'  oenlvo    6l   that    \ti^vt  which !  unfrUs,   and   are    not    so    difficult    as    the 


IiuKm  (i;^iiii]:,f.  tho  end  of  tho  fif|nare  stem, 

ami  in  thu  lour  oamers  am  fittnd  two  steel 

Mciows  iin<l  Uvn  iteady  pins,  to  hold  it  finnly 

lf»    il  i    |iliii  1-.      Thn    Hpindlo    passes    rifjht 

Ihroii:;!!  iliis,  mid  wIkto  the  fiin/^;nt- wheel 

is  titliMl  on  t,)  it.  it.  muNt  bo  flhvl  hexagon ; 

tho  wIhm  I  itM-li  .iiuHt  hIho  have  a  hole  drilled 

tho  Hiinii'  Nh.i])!',  :ind  1m'  well  iiited  on  to  its 

plai'.' :  iiiiii  iiM  it  must  work  perfectly  acou- 

rnto,   it   shiniM  havo  tho  thread  out  in  it 

whilo  it    i.s  t'u  its  fitting.    Thero    are  UO 

thrcail.H  ill  this  luiifTsnt,  and,  to  bo  cut  well, 

shoulil  ho  out   with  a  singlo-tooth  cutter, 

lHifon>  tho  hob  ia  used.    To  keep  this  wheel 

on  it.s  pla'j(>.  tho  end  of  the  steel  spindle  has 

a  liolo  tapped  in    the  end,  and  a  scrow 

tittiHi  (0  it  about  d-16in.  diameter,  andabont 

!U)  threads  to  tho  inch  ;  although,  as  I  have 

of  ton  s.dd.  pvacticalhTi  it  does  not  matter 

wh:i:  tluMhri'odis.    flSaTii||f:ttiiBipaitio  far 

.idvAr.vt\l,    the    taiigcnt-Borow    and   frame 

wus;  Iv  mado :  :Ue  framo  of  metal,  and  the 

5on'w  of  stirl.    At  one  end,  it  wfll^kamen,' 

a  oentn^-scivw  and  lock-nut  arc  fittod ;  at 

tho  othi  r  end  tho  holo  is  cut  risjht  out,  bo 

that  the  rt\vs!<  in  tho  screw  may  l>e  imnsed 

into  it«  fit  tint:,  which  will  allow  the  collar  of 

!ho  si*row  t<^  b<*nr  against  tho  inner  face  of 

tho  fr.iuio,  and  tho  oontre  screw  Avill  then 

k«>op  tho  collar  against  the  faco.     It  will 

aliK^  b^^  observed  that  on  the  ond  of  the 

sorow  a  puHey  is  tit  ted,  and  it  is  tho  band 

work'ug  m:k  n  this  that  gives  the  action  to 

all  tho  work  in  tho    front.    The   winch- 

baudlo.   i»Kn  in  Fig.   I,  is  i^irtof  the  im- 

lMN»T>nt*.ov.t  I  havt  made,  as  it  is  by  means  of 

it  ihsi:  tho  in5tr:ment  is  moved  slowly  while 

tho  si:vVd  dril! -stock  runs  at  a  high  speed. 

:\v  dooi>  i-'uttrng.     I  will  return  to  this  at 

ano:>.rr  v-ir:  as  wt  go  on,  and  proi*eed  with 

tho  m!i&uig  of  The  instnimont.    The  next 

^vir:     t/'    ''o    w»  1    be    to   fit   the   block 

wt:K*>.  cA?r>*s  tho  roeett^es.    This  is  fit  toil 

to     ih:     vr;;-.vTi'.ig     ^virt     of     tho     st^y*! 

nets.     :U':.i     :ho    ivntx«     s^miJlo     j>assos 

vuc^  ::.    On  this  piooo  is  another 

wh**!  of  9»?  toeth:   but  btnng  of 

L-vr    i^.Tri-'WT.  it   is    naturally  a  ^uer 

'*••— ^^      Tr-is  wtkewiioel  frv^m  which  tho 

od  tc7  fliiifiing  the  iveette  to 


•  •I'l  •■   \\  lilt  li  I  I  till  -I'lfr  *•  •  ■'-, 
i\«i.  I   iiii|iii|i  II  I  iri( 

111  ilii'llihl   |.li|ri',  I-  l/iri^!  :i?j'j  's.^'i-jr-. 

♦  il    *■■ ri  limit  y     piiiUl   Itinn*     •/:    'r^^'-.'.f^. 

l\«  k|.  .  MM'-ii   I-!  14  fliMif.iiil.  in%^Uv  ■    ;/-.*    *•  r 

^Mt  »  nh.H.  HI  Mir  !•»    h'-lp    ttif  t*-Vl*"\  1   »,  . 

M    .niiM    II !».■   nil   •,U:t«L':;M  t;-  *.;t^:  '*»7  'jf 

iitfJkin  •    )iiiii^i!i-(    liy   ¥\.-^tniy    *.*in^.   sj.- t   ^rjf-. 

«|iMiiiiiui  oT  M  iLiri/r  Riirh  n  u^,i  ft.>J^  r.-^'.-r  t,*" 

lli.i  iiriHiMmuy    I  II till  tr»/M    /r.y  y,«*.Vr7»   *fs^ 

whuti'\'f<r  In-liiiiimii'Mi  \.*A  ':ofit%:f.-**^  a^  ♦r.'i- 

ar(li«l" 'thill    limy   Ui  r •'!»*] n**!    •f/ir.  * if^j^' 

A|t|»li<  •iMiHi  Niriiii.i'ilh^r  thf'Aigfa  th«r  ^.l.-jcar-* 

(II  iiii«  ^ui|»ftr  or  |irivMt'  ly. 

Iliivinfc,  tliin,  all   th'    'ilffifmnt  ;am-  -i* 

li«>nil,  ihn-^tii'l  N/|iittre  •Vfa  will   t^  *.Sws  fcr»t 

lliinK  t"  tin.     The  tuinn-o  shz/nid  tj0:  tif<  sp 

in  ihi*  roiiKh,  and  lh»n  'jifntrer]  m  e/wr^ctty 

as  puiMMw.    The  /y/llar  on  t)i<-  fptjT.:  mnm,  hh 

iiiriieil  liiiw  t«)  ih'f  H^ififtr*',  ami  rormdM  ^  a'-ir^y'lvr-rti^rfri^fs^iC^laissnip-aadriw?.  ~  "We   now    oome    to '.the   fpaX 

(41  ffo  iiitii  ih"    boHnff   coWmt,  wbertin  s*   a- ^r.V  •:  ^  i«  i:Lt£'>fi''^iwist*ie''plate:  bnt  i  wldUi  n  also  an  i^ 

sliiNihl   iin  ]i)iiiii|  to  \rjrt  th*:  hok.     Tbf*    -os:' t:s^>  w^  «.!-:-- the  ;^as  of  krricg  both  •  dns  fliat  caoses  t^ 

hohi  ahonhl  Im  ahrmt  rp-VVm.  m  diam^rter  at   strfj-  p^it  ',t.-  rbrr  is  ac  adrastagv,  ae  fv  and-oats  of  the  various  roiettei.  Ik' 

tUn  [ihi.ill  liirl,  II  lid  th*'n   }/roa/:h  to  full  J  a*,   'i«  '^t-'i^c*,  - :  '.^in?  ablr  V)  ad^:ist  it  with  '  end  of  the  slide,  where  the  miooinetel 

rf:i**T  f  icilirj :  tAiS  :f  tOTrectly  made,  it  is  fitted,  a  sted  stud  is  screwed  iflti 
to  zeonire  tie  Lkn^T. '  T^e  nsKt|mitel  plate  for  the  spriag'to  loojtal 
be  tae  tM^l  «I:de.  in  which  the   asd.   at   the   other  «Bd,«]pmifc 

(III  thi*  r:oinorsarid  fiji-d  to  the  tumij^ptii]  it  v^  ol->^oz  for  tlr  cutler  works:  this  is  pnhaps  thrflN|^  which    a  smiU  pin,   wiihM 

IN  ]Hir  fully  tnif  to  the  hole.     Th«  i^iadl"   one  of  the  rr.:*t  diSealt  rirts  to  orenome. '  at  oae   end,    paiOH  ^iwmtj,  and, 

ihiit  fitH  into  thuaqiiawnaeAaot }>ehsTtlt— d,   Inth^fizttplace.  aiorgniErmunbeobteiBed.  ■  othv  end,    a  aaall 'iMMW  :iB  eat. 

■  aillad  head  fitted  on.  "mds  ■  foe  ^ 
poee  of  ad justhi£f  theteriifln  of  the i 
as  some  of  AecpatteoM  .Mm  -not  n 

e  of  ihrner  depth  ^1 
„  g  eoiMteiqg.   Thti 

it  will  he  wo,  paMs  tlhnmgh  tki 
spiiidle;fiN|k,'ao  tiiatiitidaeBinoi  jani 
way;  ffiitfU^  it  WQtfB,*iDf  oonne. ' 
its  woziriBg.  So  ssakeAkspringisai 
what  diAndt^ioeeai  rte  «n  oidmaiyi 
qnp.  ntdmBt  be  nOed  dose  tc 
nWlrniiHimilmn  to  »fatceL*fpui<Ile. 
mSHtmnB-mm  maana  rof  ihoming  it,^ 
thef^rttfiitib  tamia  off  fist,  li' 
iiiiillii  iffiWBBfT  will    ttoflMtbeTfiyi 
exteadedfataro  it  la  fauivtfL  :Alio 
at  each  flriSL  HHit  be  tnoMfl  ovsr ;  bril 
this, -tlie •  and nmut  bernade  hot,  fd] 
blowpipe  18  '&e  beet  cOteg  Jto  use ' 
purpose.  'WkHiready,iiiflMDiiddhe' 
inagoodbifly  o£jail«ad  blaisdd(i 
means  thafcsafMr  lit  thMlbasn  made  kt| 
dipped  in -the  oU  it  Aodid  behtUi 
dear  fire  imtil  it  catches  light  all  on^l 
then  cooled  in  water.     It  is  not  it 
certainty  whether  it  will  not  hnA 
tested ;  or,  if  not  hard  enough,  it  ri 
if  the  latter,  it  mnet  ^  tfaroog^tki 
process  again;   if  the  fonner,  a  uti 
must  be  made.    JBat  I  must  ask  toi 
meet  wifdi  this  misfortune  not  to  btt 
hearted,  bat  make  another,  asve 
qucniiy  have  to  do.    One  biotp 
and  the  instrument  -will  be  coDf  ^ 
that  is,   the  stop  at  the  end  of 
This  is  asteel  piece  fitted  to  the  eaii 
met»l  slido,  through  whichascRVj 
its  object  being  to  stop  the  ited. 
front  at  a  given  ipoint,  and  hj  '^ 
patterns  m^y  be  varied  to  a  ^ 
extent.    For  example,  we  will 
tho  slide  without  'the  stop-wv 
follow  the  rosette  entirely,  ^>^^^. 
in  result  a  copy  of  it  on  the  votf^ 
the  step-screw  is  wt  forwaid  lo 
roller   which  runa  over  the  nKtej 
reach  the   bottom  of  the  fig*^. 
cause  the  tool  to  ont 
between  each  jpaoe,  and  not 
exact  figure ;  this  may  be  ilAt^^' 
n\unber  of  diffinent   B^fles*  fld| 
variety  of  patterns  be  |»iodieBi  • 
a  small  reader  which  is  andsfl 
screw-head,  iHuch  is  diridsd,«< 
the  amount  of  dlfEsrenoe  ^W> 
I  make,  as  a  rule,  aetcn  ^^^ 
of  rosettes  ;  Vat  the   mate  #■ 


V-slides  ^gWBiTly  nsefl  in  the   oml  mad 
occentrio  ehnoks.    Thesetecrewaat  theaida 

will  hr>lp  a  great  deal,  and  it  is  tho  lK«t  way 
to  entirely  finish  the  fitting  of  the  slide 
Ijcfore  tho  face  of  the  &tr.>pl  slide  is  filed  to 
tho  centre;  and  when  tho  fitting  is  completed, 
the  centre  must  be  taken  from  tho  revolu- 
tion of  tho  slide  when  fixe<l  to  the  spindlo 
and  working  in  its  own  fitting.  I  need 
searcely  say  how  necessary  great  aceunay 
is  in  an  instrument  of  this  character ;  thei»- 
foro,  wherever  it  is  possible,  all  eonoentrio 
points  ahould  be  obtained  from  the  diffsrsnt 
parts  being  vevolived  in  thoir  own  boariqgs. 
tUnco  I  have  ozplaiiaed  that  this  is  tho  tost 
way  of  obtaining  ultimate  truth,  I  Ihad 
better  describe  tho  easiast  way  of  doing^he 
same.  We  wfll  suppose,  then,  that  the 
Mindle- being 'fitted,  and  the  front  parts  all 
UDid  to  -wain  tihe  exact  centre  of  ateel 
-alide,  the  eqnareatom  should  be  placed  in  a 
•lide-rsit,and  a  email  pulloy,  which  is  a  very 
easy  thing  to  make,  temporarily  fixed  on 
tho  back,  which,  when  drivon  from  the 
overhead,  sufficient  sp(»e<l  may  be  got  to 
find  the  centre  in  the  front.  I  daresay 
many  will  say  I  am  giving  a  very  round- 
about  way  of  getting  over  a  small  object ; 
but  the  surface  of  this  slide  upon  which  the 
faco  of  the  tool  is  placed,  and  which  gives 
the  exact  centre  of  the  wholo  instrument,  is 
of  groat  importance,  and  should  any 
amateur  essay  to  make  one,  these  fow  hints 
may  save  a  deal  of  disappointment  when  the 
work  is  completed. 

Tho  centre,  then,  being  found,  a  small 
hole  ubont  a  thirty- second  part  of  an  inch 
should  be  drilled  an  eighth  of  nn  inch  deep, 
and  now  tho  filing  of  tnis  slide  quite  true  to 
tho  exact  half  of  this  centre  hole  is  not  at 
all  an  ea.<y  matter,  and  will  try  the  skill  of 
tho  \'ice-iivan.  When  ihiishcd  to  satisfaction, 
tho  slot  in  which  tho  tool -box  slides  must 
be  got  out.  and  the  most  simple  method  to 
adopt  is  to  drill  a  series  of  round  holes  the 
entire  length  of  tho  slot  required,  and,  with 

a  roimd  tile,  break  thorn  one  into  tho  other,   patterns    th^    will  ;pn3Mi  ^ 
and  thon.  with  ivillar  files,  it  must  be  got  j  seventy  times  seven  ;_atAa 
up  parallel,  and  the   tool-lK>x  fittod.    The  pattern  oould  be 
•crew  for  this  is  precisoly  tho  same.ai  that  if  required ;   hot  I 


I 
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are  brought  into    nso,    a    sufficient 

■  of  -work  can  bp  ciecuteil  to  satisfy 
st  ambitioua  micd. 

I  far,  then,  I  have  endeuvoiU'cd  to 
brief  rxpUnation  uf  how  this  instru- 
ii  to  ho  made ;  tmtl  I  iiope  what  in- 
ion  I  have  given  will  bii  euffideiitly 
to  help  any  oF  juy  tguIdth  who  feel 
d  to  sGt  about  mnkiug  one;  but  I 
r  I  alvays  have  been,  quite  ready  to 
that  onr  hour's  prBCticiil  instruction 
th  allthp  rpadins  that  can  he  written, 

model  19  bcttoT  than  a  dniwing'  to 
Irorn,  and  as  the  instrument  is  always 

Men  at  my  establishment,  I  ahall  iiu 
b>  giT(!  personal  instruction  to  any 
or  who  cares  to  pay  tiie  a  visit. 

mall  drilling-instrumtint,  fig.  3,  I 
tter  fully  e-cploin,  as  it  is  a  new  addi- 
'  the  rose-cutting  frame,  and  greatly 
mm  the  value  of  it,  as  it  is  for  cutting 
itternB  damply  into  the  material,  and 
oe  description  of  work  it  is  much  more 
re.  It  will  bo  seen  that  this  little 
lent  is  made  to  flt  into  the  tool-boi. 

ontter,  and  is  made,  therefore,  the 
izo  as  the  latter  hi  the  sti'm,  and  when 
irorkcd,  the  band  from  the  overhead. 
ia  conveyed  to  it,  instead  of  the 
cm  the  tangent-wheel  at  the  baok  ; 
ley  of  tlia  i&ill-stock  being  small,  a, 
wed  is,  of  course,  obtained,  and  Uia 

to  the  instrument  itself  is  given  by 
f  the  winch  -  handle  at  the  back. 
t  will  be    seen  that,  although  tbe 

of  the  rosette  portion  is  slow,  tbo 
ases  over  oxootly  the  same  ground,  so 
^,  as  when  worked  by  the  band  from 
;  andthe  drillrunning  atahighspeod 
I  you  to  cut,  as  I  say,  any  of  the 
IB  almost  as  deep  as  can  be  desired ; 
small  moulding  drills  of  any  shape 

>  made,  some  of  the  most  beautiful 
an  be  accomplished  with  it. 

.  not  one  of  the  easiest  things  to 
■nd  being  small  adds  nothing  to  itij 
ity  ;  a  piece  of  round  steel,  Sin. 
«r,  will  do  for  the  body  of  it — the 
art,  which  is  turned  to  a  cone,  with  a. 
put  Jin.  long.  This  dono,  and  a. 
»pped  in  Ihc  end  of  it,  it  must  be 
nt  in  the  lathe  exactly  to  the  centre, 
le  aiile  of  the  stem  filled  iiccurattly  to 
atre,  and  then  ihe  Imck  of  it  made  t(j 
■W  size  as  the  ordinary  ccceutrLc  cut- 
Tho  objeDt  of  one  side  of  the  stem 
made  to  the  c<>ntre,  is  to  bring  the 
of  the  tool  preciBoly  to  the  centre  of 
lltnumeDt  ;  and,  in  using  the  rosr 
in  starting,  it  is  always  better  to 
9  the  instrument  nil  at  centre,  and  if 
'3y  made  and  adjusted,  a  small  dot 
be   the  result  if  the  tool  is  pressefl 

>  wood  ;  if  it  makes  a  small 
i  ia  not  true.  I  mi'ntiou  this 
•S  the  reason  I  give  for  filing  the  flat 
aide  to  the  centre  line.  When  this  is 
^>ne  it  must  be  made  as  bard  a?  poS' 

for  as  the  collar.      Tlie  best  way  to 
is  to  have  a  shallow  vessel  with  the 
only  of  a  aufficimt  depth  to  reach  thi.- 
S  part  to   1>o  hardened.     2Iakc   it 
Jiatt,  and  dip  it,  moving  it  about  i 
•~ter.      Being  so    small,    there  is  ni 
Cnr  of  its  becoming  very  much  dis- 
Sq  ahape  by  the  process  of  hardening, 

■  atwaya  grind  them  up  perfectly  truc' 
■malleisery-wheel;  thiB,hnwever,may 
<rii  be  dispensed  witti.  Provided  no 
B>  ha*  taken  place,  it  will  be  ready  for 
Jev  to  be  fitted.  Thisis  made  from  a 
■tf.incb-round  steel,  and  is  Iths  of  an 
D%;  the  baolc  pirt  ia  turned  out  to  fit 
■le  on  the  stum,  and  on  the  front 
'  like  pulley  a  soiall  nose  is  cut  with 
QsB  toreiut  about  30  to  the  inch,  aud 
'^tlneed,  because  there  is  nothing 
1^  between  the  part  on  which  the 
im  out  and  internal  fitting.  The 
ftWf  iM  nboQt  3-16  wide,  with  a  Y- 
^icft  the  band.     This  mnit  also  be 


hardened,  aud  the  two  cones  ground  well 
together.  The  small  sorow  which  is  fitted 
into  the  stem  to  keep  the  pulley  up  to  its 
bearuig  is  better  if  it  is  tight  enough  in  its 
place  without  going  home  to  a  shoulder, 
[u  it  ean  h<>  adjusted  more  easily. 

To  finish  this  tool  the  front  part  into 
which  the  di-ills  are  fitted  is  all  that  has  to 
be  done;  this  LI  eUso  made  from  a  piece  of 
round  steel,  and  should  be  made  as  short  &s 
(lOBsible,  in  order  that  as  little  vibi-afiou  us 
possible  may  arise,  'V-'hmi  sci-ewod  and 
fitted  to  its  place,  the  small  stem  should  _bi> 
held  in  a  chuck  MH.de  to  the  lathe,  the  in- 
strument  put  together  and  driven  from  th'.' 
over-head,  motion  to  drill  tbe  holo  in  tbe 
front  where  the  drills  fit  This  is  an  import- ' 
nnt  matter,  as  it  ia  most  essential  that  H 
should  be  quite  true.  ItwiUbeseentliat  the 
front  is  ilea  hexagon  where  it  goes  again&t 
the  face  of  the  pidley;  tbis  is  to  facilitat.- 
the  removing  of  it  when  nccessaty.  The 
drills  also  should  be  turned  in  their  place  in 

e  eauie  way  as  ordinary  ornamental  driUg. 

lam  quite  convinoed  that  this  addition 
will  be  duly  appreciated  by  those  who  try 
it.  I  have  had  tho  pleasure  of  making  a 
great  many,  and  thoy  have  always  given 
satiafootios.  A  careful  inspection  of  the 
original  would  help  mateiially,  and  I  shall 
be  glad  to  show  it,  or  lend  it  to  anyone  for 
that  purpose.  In  conclusion,  I  hope  that 
these  details,  though  somewhat  lengthened, 
may  be  of  as  much  service  as  many  others 
bave,  judging  from  the  correipo&donce  I 
have  Tcceired  relative  to  them. 


anpetior  solidity  or  of  the  c(  .,         _ 

;t  tube  of  just  the  rifht  slie.  ready  for  inune- 
Jiato  use  at  the  nearest  mptal- merchant's. 

The  Bclection  of  tlie  0.  G.ViU  first  engage  the 
attention  of  the  operator.  This  ahonld  be  of  not 
loss  than  3Q  inohrs  foruu  (H>lar],  and  ehoald 
throw  a  clear-cut  image  of  a  gas  or  oanille-llutM 
without  blurr  or  flare  at  the  edgrs.  In  testing 
for  focus  it  must  he  remembered,  that  the  nearer 
i^he  dunio  is  to  the  Irna,  the  longer  the  focns 
will  appear  to  lie:  fomo  nllowanoe  fchould  b  t 
made,  tlierefore,  fur  thia  ptculiarily  if  the  tout- 
ing lalies  pLtra,  as  it  vtry  likely  will  Jo,  in  the 
arowded  interior  of  ;m  opticiin's  shop,  and  ii 
atiU  further  allowsnce  of  about  2  inches  mu^t  be 
made  for  the  differpuce  of  focux  between  celestial 
md  terrestrial  objects ;  iadMfl,  taking  it  aLtu- 
jpthor,  an  omitenr  would  err  on  the  safe 
side  if,  undei  the  oi  mini  stances,  he  alloireda 
mai]^  ot  6  iDoboR.  Tlio  prica  of  such  an  0.  O. 
of  Paris  make,  thould   not  exceed  7s.  or  f^. 

The  next  Ktep  will  be  to  proanro  a  UiiKth 
[corresponding  to  tbe  focus  of  Uia  0,  G.)  of  2in. 
rolled  tubing ;  G  incbei  of  2iiii.  and  12  inches  of 
Uin. — forthu  eyepiece  tube— testing altogclhet 
about  3s.,  a  socket  to  oanr  tlie  eyepiece  tube 
will  also  be  necessary  (see  Ing.  I).    The  finlshei^. 


r/  c.Zf  .        J^  f  a.t  . 


HOW  TO  MAXE  A  %TS.  ASTBOITOMI- 
CAL  TELESGOFE. 

I  WAS  very  glad  to  set  the  inhjeot  of  the 
"  efiectiveness  of  a  2in.  telesoopo"  so  aUy 
dealt  with  by  Mr.  Bridle.  There  are  doubtlee^a 
many  of  your  more  fortunate  readers  who  will 
smile  at  tbc  forvonr  displayed  over  so  small  an 
apertnte;  buttheysboufdrememberfhatvataable 
work  has  been  done  with  telesoopes  no  larger 
than  this ;  acd  also,  that  with  a  great  many 
wonld-be  students,  the  oholoe  has  simply 
between  a  telescope  of  that  tize  or  none  at  all. 
For  my  own  part  I  am  acquainted  with  many 
wbo  have  alrcadymade  couBlderable  progress  in 
practical  aatronamy,  and  who  would  certainly 
never  have  been  tempted  to  provide  themselTLS 
with  telescopes  had  they  not  been  able  to  gratify 
Lhcir  tastes  lur  stu-gaaiug  at  a.  very  reasonablj 
rule,  much  lower  in  fact  than  the  usual  retiiil 
pries  of  even  such  modest  instrnmttita.  Ill; 
object  in  writing,  therefore,  is  to  describe  t 
others,  who  may  be  similarly  situated,  bo' 
they  may  very  easily  put  together  a  thoroughly 
reliable  Bin.  aohroraatiD  telescope  with  tWi 
powers,  brass  tnbee,  and  altazimnth  monnthij. 
roTaCripod-stand,andBtill  have  some  change  Oui 
of  a  BQveieiirn. 

Bat,  though  I  am  deorous  of  showing  how 
the  luxuiy  of  an  astronomical  teleeoope  may  '— 
indulged  in  for  so  smaU  an  outlay,  1  should 
sorry  to  urge  this  ae  the  only  reason  why 
manufaetms  should  be  atiomptsd.  There  must 
be,  for  example,  many  of  onr  readtn  to  whom 
the  highest  price  for  such  a  telesoopa  won]  ~ 
bub  a  more  trifie,  but  who  wonld  no  leas  be 
keenly  alive  to  the  pleasure  they  would  derive 
from  the  thought  thaC  it  was  to  a  snooeHsfnl 
issue  of  their  own  endeavams,  lathar  than  ti 
the  acaidentol  possession  of  a  long  puis*,  tb  a 
they  were  enabled  t«  penetrate  into  the  tai 
depths  ol  cpaoB.  Nor  ia  this-  all,  fer  tlu>  eK< 
perieooe  gained  in  this  manner  will  be  of  lastdag 
benefit,  and  cannot  fail  to  be  of  value  in  the 
future  selection  and  management  of  any  other 
inittmnoQt  they  may  hereafter  posBesB. 

As  regards  the  choice  of  material,  I  sbonld 
also  like  to  say  a  few  words.  A  great  deal  has 
hwD  written  about  the  nnneoessary  expense 
entaikd  \fj  the  use  of  "  polished  mahogany  and 


aScnitable  for  the  pnrpoee.     If  a  taleiooH  i 
wccth  aakiiig  at  aU,  it  is  surely  worth  while  t 
n  oonnle  of  ■hilifrttfii  to  u 
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socket,  it  must  be  remembered,  shonld  fit  tightly 
into  the  Z-io.  tube  at  A,  and  be  just  of  sulUcient 
bOTe  at  B  to  allow  the  eye-tube  to  pass  eai41y 
through.  The  pattern  for  this  will  have  to  be 
made  by  a  turner,  who  must  be  warned  to  make 
the  neoessary  aUowanoB  for  the  shrinking  and 
chnckiDg  of  the  Inaas  oaatlng.  This  portion  of 
the  telescope  is,  perhaps,  the  most  particular 
and  dilfioult  of  the  whole  aftair,  so,  to  ears 
tronbls  and  expense  to  such  as  do  not  posEe.ss  a 
lathe  of  their  own,  I  shall  be  glad  to  forward  a 
rough  casting — ohnoked  for  the  inner  tube— on 
receipt  of  Is.  in  stamps.  The  patterns  for  the 
Altazimuth  manntdngs  [Fi;?^.  2  and  3],  are 
muoh  more  easily  made.  Tae  projecting  on  ds 
at  A,  Fig.  2,  must  be  left  concave  to  fit  the 
lalesoope  and  allow  it  to  had  firmly  upon  them. 
The  pin  A,  Fig.  3,  may  be  sunk  into  a  piece  of 
biMs  tubing,  and  sbould  flt  sufficiently  free  to 
allow  ot  an  ea^  rotary  motion.  A  safely  pin 
and  groove  may  be  placed  at  C,  if  thought 
necessary. 

He  parts  of  the  teleaoope  are  now  ready  for 
cleaning  and  putting  together.  The  cleaning 
may  safely  be  left  to  the  dUcretion  of  the  ama- 
teur, or  since  it  is,  as  regcTd.'  its  efficienCT-, 
quite  a  work  of  supererogation,  he  may  if  he 

S lenses  dispense  with  it  alto^her,  or  try  ite 
sftuition  first  and  deal  with  it  afterwards  ac- 
cording to  its  merits. 

AldeharaiL. 

(ro  bt  cunclvdtd., 


TEE  TOXSASI  8EC0HDASY 
BATTERT. 

f  liius  amieied  illnatrations  show  tbe  con- 
X  BCmctionDftheTommaBi  secondary  batteries 
which  have  been  pat«ited  by  tbe  Soeictv 
tJmvoKlle  d'Electndt^  TommHi,  of  Paris. 
One  of  the  modifications  deeoribed  is  especially 
interesting,  bat  thepraetical  vBln<&^'^cK\&.'- 
vention  obviously  depends  on  its  cow-^-  "^^  '*'*™5^ 
working.    It  has  been  found  by  e-».-B«*«*^^*- 


tu 
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tlie  amount  of  eloctiioitf  aooumul&ted 
HoondtiT  batter;  depends  opoo  tbo  extent  of 
■urfaoa  mCtaokedby  ths  ourrentandthethiokDau 
of  the  lajtr  of  peioxida  fonned.  Furtlie" 
tlie  prompt  ch&rgmgr  of  the  •econdary  eUmE] 
depend!  npoD  Ibc  fBeility  witti  whiob  tba  metal 
to  attaoked  ami  Tendered  tpt^nfcy,  Thu  objeut  of 
tliu  inrention  is  to  pcodace  s  secondar;  battery 
ta  wUoIi  the  aboTO-montiancd  cooditiona  wiU  be 
nalised.  In  tbo  (ngrsTinRS  Fig.  I  ia  a  croaa 
■ection  of  a  Tommaai  Becanilary  bsttecy  of  the 
•Imple  farm. 

A,  A,  Kpreaent  a  pair  of  Binged  lend  pUtrt 
Of  about  two  milUmetres  in  thicKoese,  cast  with 
k  wrios  of  ihelTes  of  oorreapODdltig  thioknesa 
inatiniog  apwtrds.  The  aheltes  are  an-anged 
aboat  Are  miUimctrea  apart,  and  the  angfU  at 
which  thoj  are  set  it)  from  thirty  to  foitv 
degroee.  These  flanged  pUtea  are  ptaoed 
Oppoiitc  one  another,  about  one  eantimetro  apart, 
in  a  Tuloanite  or  otber  suitable  vessel.  The 
maces  between  the  shelves  aie  filled  with  abeet^ 
of  laad-foilof  about  one- tenth  of  a  millimetre  in 
thioknees.  These  sheets  of  Icad-foU  inaj  be 
plaoad  regniarly  or  irregularly  in  the  (paces,  and 
the  oell  IB  filled  with  water  and  mlphurio  acid, 
mixed  in  tha  proportion  of  one  to  tea;  the 
hattaiy  ia  then  ohirged  like  an  ordinary  Plants 
liattery.  Owing  to  the  eztrsme  thinness  of  the 
laad-foil  oairied  by  the  ihelves,  the  extent  of 
•aifaoe  to  be  ohemioally  attacked  ia  very  ^^t, 
Uld  tko  metal,  which  before  being  pUoed  in  the 


the  p. 


The  inclination  of  the  ahelrea  preventa 
ixide,  which  is  formed  under  the  action 
it,  failing  to  the  bottom  of 


le  poro] 

I  tLe  « 
tluoaU. 

Aa  a  modification  of  the  above  arrangement  of 
Moondary  battery  the  lead-toilis  dispensed  with, 


•hsivos  are  arranged  closer  together,  via.,  about 
two  millimetr^A  apart  instead  of  live.  The 
plat«i  arc  eercrnlly  treated  to  extract  the  tin 
from  the  alloy  atd  leave  the  metal  potous.  This 
traatmonc  coDKlnta  in  placing  eaoh  plate  in 
oonnection  vitli  the  po'itive  pole  of  a  battery, 
*nd  immersing  it  in  a  bath  of  water  acidulated 
with  sulphuric  acid  in  the  proportion  of  one  to 
ton,  and  passing  an  electric  curroDt  throurh  the 
hath.  AU  the  tin  will  thus  be  duaolved  out, 
and  there  will  remain  a  spongy  metal  which 
condary  dement,  and  one 


ODnstitutes  tbo  b 


'  Mpable  of  beinff  rapidly  charged.  The  spaces 
between  tha  ehelTeii  of  tha  two  plates  A,  A,  are 
' filled  with  pore  lead-Elinrs,  or  with  lead  pre- 
'  aipiteled  from  one  ol  its  lalte  hj  iron,  zinc,  oi 
oopper.  Hits  preparation,  which  ia  known  t( 
chemists  under  the  name  of  *' Satum^a  tree,*' 
pteienta  the  metal  in  the  most  finely -divided 
and  permeable  condition  possible. 

A)  a  fotther  modification,  and  in  order 
■implify  the  comtractioD  of  the  battery  and 
obtain  a  slill  greater  extent  of  neeful  surface. 
the  shelves  may  be  diipsnsed  with,  the  nheete  af 
laad-foil  (aay  one-fifth  millimetre  in  thickness) 
bting  retained.  The  sheet-lead  is  cut  into  etrips 
of  suitable  width  and  It-ogth,  and  the  strips  are 
piled  one  upon  another  on  the  lower  flinfie  ol 
the  plates  until  th?  required  haitjht  is  obtained. 
The  pile  of  stripe  is  then  soldered  toitssupport- 
iay plate,   wbsdi  ma/  be  better  deaciibed  as  a 


the  sbelvea  twing'  in  ttus  case  dispensed  ' 
Tba  depth  and  breadth  of  the  frame 
correspond  with,  the  width  and  length  of  thr 

TW  arrangement  is  nhown  in  Figs.  2,  3,  and 
-I,  Fi^.  2  belngalongitudinalceotion  of  shatter; 
fitted  aooording  to  the  modification ;  Fig.  3,  s 
cross  section  on  the  line  X,  Y,  of  Sig.  2 ;  ani] 
Fig.  i,  a  sectional  plan  on  the  line  C,  D,  of  Fig, 
!>    Two  of  these  frames  containing  etripg  arc 


placed  in  a  vulcanite  or  other  aoiteble  vessel 
about  one  centimetre  apart,  and'each  frame  rest! 
ri  blocks  of  vulcanite,  wixid,  ot  other  suitable 
laterial,  also  placed  about  one  centimetre  apart. 
The  object  of  leaving  this  space  is  that  anyuiing 
falling  from  either  pole  luay  accumulate  therein 
without  placing  tha  two  poies  in  communication. 
Aa  before  atetad,  each  a&ip  ia  soldered  to  the 
frame  A ;  bnt  in  addition  the  strips  may  be 
soldered  at  one,  two,  or  more  paints  in  their 
length  to  bands  B. 

As  will  be  seen  fron  Figs-  2  and  4,  it  is 
preferred  that  the  ends  of  each  strip  shall  b« 
turned  back,  so  that  a  small  tMce  will  be  loft 
between  the  stripp,  into  which  the  e: 
may  freely  enter. 


eiuting  agent 


PRACTICAL  BOTES  ON  PLTTMBIKO,- 
XXVI." 

By  P.  J.  Davim,  H.M.A.S.P.,  4c. 


Fthe  last  chapter  I  have  described  the  siphon 
arrangement,  which  ia  also  applicable  to 
valve  or  pan  closets,  and  shall  now  fully  de- 
•oribe  the  ssrTice- box  work,  both  with  and  with- 
out "trapping  etand-pipes."  First  let  us  ex- 
amine the  box  30,  Fig.  116.  This  ia  an  oblong 
laad  box,  made  tapering,  so  that  the  bottom  may 
drop  throogh  the  hole  cut  in  the  lead  oistem, 
and  the  top  of  the  box  being  made  larger  pre- 
'a  it  dropping  throagh.  Of  course,  the  bot- 
of  the  box  id  wiped   te  the  bottom  ot  the 

jm.     Now  examine  the  valve  3S,  fixed  over 

tha  box,  also  theair-pipe  31  next  the  down-pipe 
28 ;  this  pipe  runs  te  the  basin,  and  is  made 
good  bv  a  putty  joint  (see  Fig.  37,  chap.  7).  or 
It  may  be  connected  to  the  basin  with  an  india- 
Tubbra  coae.  Next  refer  to  the  top  part  of  the 
down-pipe  at  23,  wher«  you  will  see  the  pipe 
broughtnearly  to  the  top  of  the  box :  the  reason 
for  this  is  that  the  valve  33  is  a  kind  of  waste- 
prevantiDg  valve— that  L*,  that  it  closes  after 
about  two  gallons  of  wator  is  discharged,  and 
should  tLe  valve  be  dropped  before  the  handle 
of  the  closet,  the  water-boi,  30,  will  only  empty 
itself  slowly,  by  reason  of  the  pipe  -23  having 
only  a  siaaU  bofe,  about  \\a.  in  diameter.  In  the 
side  of  »tand-pip«,  as  bIiowo  at  A.  Now,  avery 
large  majority  of  persons  would,  on  aeeing  that 


the  water  stopped 
tha  handle,  and  wo 


running. 


the  running  water  into  the  j 
of  stand-pipe  ia  only  wanted! 

used,  and  when  people  ai 


ited^^au 


Bwttuiy 

Willi  iw 

the  handle  longer  than  vtoeaiarj, 
SO,  Fig  116  illustrates  the  aMnekU«(«a|. 

E'pe  servioe-box,  bot  <rf  diflerait  MMlnri^ 
is  goneialty  made  ot  a  puce  of  4in.  ^Mr^ 
and  the  ends  worked  t«  a  taperJBg  *y 
otherwise,  at  the  diacretion  of  tba  «■!■& 
The  reaaon  why  the  valva  to  fixed  balev  Aalik 
of  the  cistern  ia  to  allow  all  the  naif  ■!  sSmM 
the  cistocik  to  be  utilised. 

u2  is  a  leaden  domicile  atrkiiMr,  InteiMfe 
keep  back  lealeaves,  ko.,  txonk  witoriig  mi 
dogging  the  valve. 

TudrInK  •  Pan-Oloaet,  and.  How  to 
Ventilate  It. 
B,  Fig.  H6,  is  the  container  of  > . 
C,  the  basin.  The  bottom  rimia  flrat 
also  tbe  iron-work,  then  bedded  with  tmUfmm 
the  container ;  19is  thefreah-aiz  i&lM,  aolat 
the  ventilating  pipe  uS  the  top  of  the  CMtofai 
(see  Plan  at  &5  and  66).  There  to  notUag  ■■ 
in  this,  as  I  showed  it  intho  Exhibition  oflta 


ts/,-^ 


fl^^ 


_  the  dish :  2  the  poll 
4,  the  cam  crank  or  lock;  lS£heKxlaiii 
the  cam.ocank  or  lock  15;  tS,  tli 
This  lug   id  one  of   the   priiioip«l 
watebed,  for  on  the  proper  fitti^  of 

the  looking  of  the  copper  pan  ;■■  th 

be  a  pull  twtween  the  tnmbCar-pin  and  tbiW 
13,  which  is  rausrd  by  the  taO  irf  th»  wiicWK 
pulling  in  a  downward  direotloD,  In  torn  «e"^ 
the  tumbler-pin  to  press  fiimljrttnlBattttfeM 
pact  of  the  inner  cam  at  T.  w£m  tUa  b  Ji^ 
pecly  fitted,  the  eoppv  pan   oannotbepM*' 


vill be  the  poll  on  the  axle.     Tlitoii 
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sloNte,  for,  shonld  the  pan  Bpring 
open  vhen  prtascd  doTnward  bj 
3  doHet  in  not  pioperij  mad*  or 
■^lbI  point  in  that  the  tiimbler- pli. 
doiru  thump  upon  the  bottom  of 
1  Bof  ily  ftud  without  noiae,  and  art 
anhopo-lover.  When makinr these 
■io  fur  the  pin  13  dseoribed,  after 
ambler- pin  ue  properly  adjneted, 
ilar,  23,  and  iis  the  di«b  and  pall. 
3t  this  pan-oloBet,  see  Fif^.  128  O. 

of  the  axle,  I  tb«  oopper  pan 
bhia  axle,  having  the  heads  sol- 
thin  the  pan.  Uaution  miut  bo 
tllQ  right-uzed  oopper-pan  to  fit 
loatuiner— the  modern  eizeii  9Jin., 
iOia.  Butyoumnitbe  aore  not  to 
ithut  it  wil1bnmpag«inBt  thabot- 
ainer,  near  taeout-roor  trunk.  See 

properly  bedded  down,  and  that 
f  leather,  known  as  the  "muffle," 
e  anfl  Jin.  thick,  la  fixed  botwoen 
er  of  Ihe  container,  at  the  llttlo 
r  P.  Thifl  ia  for  the  copper  Mn 
)t  without  making  a  colae.  The 
Lrates  Tory  distinctly  the  wiring 
cbeet.    K.H.  shows  the  teat  io 

[To  It  iviiliniKd.) 


PROPOSTIOn    SLIDE- 
VALVES." 

IIUOO  BlLOKAV,   U.£. 

(he  i>roper  pioporlioning  of  slide- 
id  to  ahow  the  tftecU  of  the  laps 
I  valve,  and  the  angular  advance  of 

quite  a  number  ot  methoda  hare 

and  lued,  ouu  of  which  ii  shown 
n  to  avoid  miaundenitandingi,  it  is 
:s  the  rule  hf  daflnitioiu. 
1-piopoitioued  ilide-Talve  ii  in  its 
1  (when  the  eocentriu  is  at  right 
Te-face  oTarlaps  the  steam-porti. 
;  on  the  steam  side  of  either  port, 
p  of  the  Tal7o  tor  tLat  particular 
luppine  on  the  exbauit  lida  ia  the 
'tie  eshauat  Up  ii  frequently  mads 
.010  cases  oven  negative — i.e.,  when 
,  ita  neutral  poation  the  porta  are 
>ned  (or  eih^uit  The  lapi  are  not 
il  for  both  porta  ;  on  the  contnrj. 
1,  a  small  (liSerence  in  the  lapi  lor 
u(  advantage.  Lead  i*  the  linear 
cuing  of  the  ports  lor  steam  or  ei' 
V  crank  is  an  Its  centre,  and  the 
w,  or  angular  advajuia,  ia  the  angle 
i^bntiic  ia  ahead  of  ita  nght-angujar 
Iho  crank  ia  on  ltd  centre.  Ihia 
KS  called  the  angle  of  lap  and  lead, . 


.  futlowa : 
■At,  ■■ 
Ive, 


tht 


.  .__  liuaQ,Q> 
igulai  advance  with  the  iTori- 

of  ihu  ciicle  Z. 
W  as  ceutrea,  diaw  the  diclea  L, 
ith  radii  respectively  equal  to  the 
list  laps  ot  the  valve,  relative  to  the 
iitoralioD.  Imagine  the  centre  O, 
:o  be  the  centre  ol  the  main  abalt 
Lich  in  tbia  case  ia  assumed  to  be  ol 

Ijpel   the  ciank  rotating   in  the 
■ud  bj  the  arrow.    Tha  diagiam  is 

itted  while  the  criuk  moves  from  A 
the  circles  L'  and  L,  and  ii  ei- 
cnuik  moves  Irem  R  to  0. 


the  CI 


e  steam  ia  first 


.  „  ..  It  is  the 
opening  fur  exhaust  ia  aflccted,  and 
the    moment    when    compreauon 

ual  iuilioator  diagram  taken  from 
ing  aids  ot  the  cjlinder  (aaaumiug 
would  appear  as  indicated  below 
um,  provided  no  account  ia  taken  ot 
)(  tlie  counec ting- rod.  The  diagram 
this:  When  the  crank  is  in  any 
''"   "     corresponding  linear open- 


EiUB,  fur  the  position  ot  the 
:  iiptning  for  admliaian  ia  re[m- 
!  length  n'  ^' ;  for  the  position 
opeuiBg  (or  exhaust  by  the  length 


Thua,  when  the  crank  ia  on  Ita  centre,  the  port 
opening  Is  eqnal  to  the  shortest  vertioal  distance  ot 
the  oirale  L  from  the  line  O  K.  This  diatanoe, 
therefore,  repieeenta  the  lead  of  the  valve.  When 
the  erank  bai  a  position,  N,  at  right  angles  to  the 
line  QQ',  the  opening  of  the  port  is  npreaanted  bv 
the  line  Or;  or  0<i>,  wbiabla  (hegraateet  porti 

be"B 


touch  the  line 


6c^  T 


The  radiua  of  this  oirola  ia  the 


_  _ '  rsprtsoib  the  angnlar  advance  ot  the  ec 
trie,  and  other  qnaationa  can  be  auawand  as  beloie 
in  Fig.  1. 

Or,  say  a  valve  ii  to  be  designed  to  cat  of  at 
T-lOtba  with  a  load  tin.,  to  have  a  gnatett  pott 
opening  of  Jin.,  and  to  cushion  for  one-niatli  of 


point  of  admiaaion,  of  cut  oB,  of  release  and  of 
euahioning,  the  lead,  the  greatest  port  openinc, 
the  port  opening  tor  any  position  of  the  sranli, 
and,  in  short,  gives  auswcn  to  arary  partiaant 

Tha  greateat  advantage  ot  this  diagram  Is,  how- 
ever, that  its  application  can  be  inverted.  Soppow 
a  valve  having  a  known  travel,  say  4in.,  ia  to  out 
off  at  a  given  point,  aay  two-thirds  of  the  aboke, 
to  have  a  certain  linear  lead,  aay  |ln.,  and  to 
coshlon  the  steam  for  the  last  one-ninth  of  the 

Queetion  :  How  mnch  lap  should  be  given  to  the 
valve  on  the  steam  aa  weU  as  on  tlie  exhaust  aide, 
Dt  what  will  be  the  angnlar  advance  ot  the  ecoen- ' 
trio,  it? 

Solution  :  Draw  the  diagram  tram  the  dimen- 


oorraspondiiig  with  t' 


I- thirds  0 


ninths  ot  the  atroke.  Draw  t£e  line,  AA,^in. 
above  the  horizontal  centre  lice,  lepreaentinB  the 
lead.  It  la,  then,  not  diScult  to  draw  the  Srele 
L,  as  its  oentn  (J  mnat  be  in  the  dmle  line  Z,  and 
it  mnst  tonoh  both  the  line  /^)^  and  the  line  OS. 


tha  stroke.  How  mnch  tiaTd  moit  the  valve  have, 
tc?  All  qneatimiB  can  be  anawtted  if  it  ia  poHi> 
Ue  to  draw  the  diagram  frosi  the  give 

aiona.  To  accompliih  this,  draw  (see  " 
liaes  0£  and  OC  rsprasantiDg  the  ci 
given  moments  of  cnttiiig  off  and  ooDDCaMlon, 
draw  the  line  kk  ^in.  (Oia  lead}  above &e hoii- 
loutal  centre  line,  and  Ihe  drde  t  c,  with  a  radios 
equal  to  the  greatest  port  opening  |in.  Hie  whole 
difficulty  ia  now  rednced  to  the  aimple  problem  of 
drawiue  a  circle  L,  that  will  at  the  same  time 
touch  the  lines  A  A,  OS,  and  thedrole  ci.  Prom 
O  aa  a  centre,  the  circle  Z  may  he  drawn  thraogh 
Q.  the  centre  of  that  drcle  L,  and  the  diagiam 
computed  by  drawing  the  ediaott  lap  circle  as 
before  tin  Fig.  2). 

The  application  of  this  diagram  is  se  simple  that 
it  dsaervea  to  be  more  generally  known  and  ap- 
plied. ^^^_^^_^^__^ 


IN?LUBHCE  OF  HEAT  OH  ZIHC. 

WHEN  railed  sine  ia  heated  to  ahl^tam- 
peratora    (saja    Han     KaliacbiR,   ^  t. 
recent  paper  to  ■&»'%«£&&  ^:::wiimEiiL%<irt^ts^ 
widBrgoee  a  nomiltim.  "A  tKwfcaaS.  sfca*^*^"**'™"'' 


ENGLISH  HXOHANIO  AMD  VOBU)  07  SaXENOK:  No.  8S1. 


Feb.  10,11 


4bo  sxtercal  aapect  becotnioe  immediaUly  different. 
It  larei  ita  cImu  ling  bqiI  becomu  nearly  mnte, 
like  lo&d  :  it  can  be  luura  aaailv  boat,  bat  ii  alio 
■nDTB  aaiilj  biokvn,  and  in  bending  lukei  a  oaieo 
vlimiat  exactly  like  tlia  "cry  "of  tin.  All  these 
'Ohangea  are  due  to  the  lino  bidug  altered  iu  mole- 
«nlar  atmctors  under  the  influenus  of  haal — 
beCDDiiiig,  iu  /act,  cryatsUiue.  Ttiia  crvBtuUiution 
ii  coailj  rendered  vuiib'.a  if  a  atrip  cf  ztnc,  after 
baing  heated,  ii  difiped  Ln  a  solution  of  lulphale  of 
copper.  The  aetion  is  iuetantaneoui ;  ens  haa 
merely  to  dip  the  zinc  about  bait  a  miuute  in  a 
coDCeutiated  solution,  tbtii  wash  aff  the  copper 
precipitated  on  it,  to  obtuia  uUatiuct  uidicttion  of 
crratalliiation  on  the  aiufacu. 

That  Uiia  ii  not  a  meru  surface  adion  appears 
from  the  fact  that  rolled  zinc,  after  beiug  heated, 
'provei  to  be  otystalline  on  tincture,  aud  however 
amall  the  extent  to  which  it  u  eorruded  b;  the 
Bulphato  of  copper  aolulian,  it  niaiua  itaciyatalliue 
Etmctore.  The  mode  of  cooling  baa  bere  no 
marked  ioflunioe;  vbetlier  the  line  is  alowli 
cooled  or  cbiiled  bjheUig  plunged  hot  iuto  tbecoli 
solution,  the  rtaull  ia  always  tlia  aamo,  and  I  bavi 
often  obtained  ttui  action  with  zinc-plate  of  only 
l-iOmm.  to  over  .jmiu.  thickness  (i.e.,  about 
]-.>UuUi.  to  l-.Tin.).  I  had  no  thicker  platea. 
Whether  (oreitjn  admixtorea  of  zinc  haTa  an  influ. 
1  -_.  — .  ._  J  portion  to  aaj,  aa  I  '■-■'  — '  — 


Uof^i 


Tbe 


To  detcimiue  ■ppioiimalcly  the  tempcratui 
wliiub  tbc  change  to  the  oryiitiilliQe  atate  occui  . 
lieated  the  xinc  strips  lu  lui  uir-balb,  oiid  tAok  them 
out  vheubver  a  oiiEutenlpeiatorevaa  reached.  The 
TBSuIti  obtained  thus  were  uoL  always  quite  uui 
form.  In  any  ooae  tbe  zinc  muit  be  heated  ove 
Ijlj  C,  to  afford  distinct  aigni  of  crystallisation  01 
corraalon.  ^jometimea  f  hiTo  only  i;at  such  >igu 
on  healing  to  ITil';  but  crjalallisatiou  wosoftei 
eviJentbotween  IJO"  oud  IW,  and  beyond  that  i 
becomea  even  more  diilinct.  and  coutiuuesto  th 
(empeiature  cf  luiiou.  Uut  jircvioualy  to  th_ 
procf  of  cryttalUtaliou  b)'  corroaiuo,  one  fiuda 
proof  in  the  ''cry,"  whiLh  u  perceiTeJ,  as  a  rule, 
when  heating  baa  proceeded  to  about  130".  Tbe 
bighet  the  teinperoture,  l!io  ationger  is  the  "  cry," 
and  the  duller  the  -'cliuii;."  Tbe  cryatalliDe 
character,  further,  ia  apjiaicutly  deiicndent  on  the 
temperiluro  to  which  ILo  zinc  Loa  been  heated. 
Iu  g<;iieiBL,  at  temperalurui  uud-r  ;iUU',  it  appears 
likii  iee-Bovrtrs,  or  moiio,  vrhtrcus,  at  a  higher 
tomperaturo.  the  crjatula  uiv  more  nbaiply  formed 
and  luiIiTiduuUced. 

The  oUeiTation  htrr-  cummuuicitod  is  not  only 
interaiCiug  itself,  at  uu  iiutuuco  of  a  direct  aud 
rapid  cbauge  of  the  niolemlar  structure  of  a  metu 
through  beat,  but  alsi,  inasmuch  as  "crying 
line  takes  place  by  the  &ide  of  another  metal 
bshariug  limilorly,  and  the  supjiasLtiuii  that  the 
"  cry  "  of  tiu  ia  tbe  rceult  of  a  crystalline  struc- 
ture, finds  a  new  cinUrmation  iu  the  V'bariour  ul 
jnnc.     Ai    the    entire    procuis  fcr  demonstrating 


WJi 
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lUitable  lectute  eiporiment  for  illus- 
trating tbe  influence  of  heat  on  the  molecular 
atrucluro  of  a  aolid  body. 

Feihspaitis  not  superfluous  to  point  out 
the  obsetTati'U  in  quealian  may  posiibly  lie  not 
irilhout  »igujticiince  for  technical  work  ;  for,  aiDCe 
thu  tenacity  of  rolled  xinc  is  diminished  with  the 
cluuige  to  the  crystalline  atate,  and  this  change 
pTOductd  by  healinj,  it  miy  ba  important  i_ 
roUiug,  to  see  tJiat  the  temp>;rature  docs  not  become 
toiiiiJQ,  And  as  the  '■ciy"  U  nnd'->ubtedly  an 
indicutian  ol  beginning  ciystallisitinn,  and,  as  a 
rule,  i>  peicaived  after  heatiug  to  VM\  it  will  bo 
well  to  keep  the  temparaluro  under  lao'.  It  will 
also  be  poiribla  to  liiid  au  indication  of  tbe  state  of 
tenacity  by  eiamining  whether  the  zinc  "  cries" 
or  not.  Of  course,  the  question  still  remains  open, 
whetij.er  tlia  mechanical  action  of  rolling  does  not, 

continuance  of  a  crystalline  stiuctuce. 

"^  ~ia  probable  that  tbe  cbouge  of  the  moleculai 
_ro  of  zinc  would  afTcct  other  physical  pro- 
incLiBii  of  the  metal,  and  Herr  Kaliicbi^rfirat  com- 
rarvii  tbo  ipeciBc  gravity  oE  zinc  that  bod  beeu 
heated  10  MO"  to  3au',  and  then  cooled.  With  that 
of  ordmsry  rolled  zinc  four  deteimiuatiooi  were 
mnde,  and  with  the  remarkable  result  of  a  iliahl 
increase  of  deuaity  in  the  zinc  rendered  cryatalluu 
by  bent.  Tbaratio  of  the  Kpecilic  gravity  of  zinair 
tee  eiyatatliue,  to  that  iu  the  ordinary  atate  = 
1-OOiJt  :  I,  or  an  increase  of  the  foiaier  about 
'(-lOhlth  percent. 

XiFx:,  the  uu'.bor,  after  silistjiag  biuDolt  that 
lin^;  wild  aba  beoomes  an  1   cuntiuues  crystsJlim 
through  h^ut,  eoDijiired  the  electric  resistance  o_ 
wire  <.•■  ISmm.  in  diimeter.  in  this  ilate,  with  that 
of  tbe  same  wire  in  the  ordinniy  atate.    The  limit 
of  tcmi^fratura  was  here  300" .   The  ratio  of  reaial 
]»■<■'- '.t  thi!  oidinary  to  the  crystallinD  wire  wa 
loand  on  an  BTerage  to  be  =  l-O^)02  I  :  ,  showing 
decr<.-:ia^  of  tbe  latter  about  u  per  uent.    Thi  cttange 
of  Vky'ums  throufth  bcaliui  must  hero  have  be 
lacnu-i'IuraU".     H>>rr   Kiliicher  drawiatteatic 
h(nriv':r,  to  the  fact  that  tha  aaparato  results 
tlia  aeries  [>f  experiments  ate  too  iliTer,gent,  and 


attributes  thie  to  the  groat  aiteosibihty  of  z 


Higate. 

"iloio  important,"  ho  procaeda,  "iathequea- 
m,  whether  other  metals  show  a  bahaiionr  similar 
thatof  zinc.  I  ba*o  therefore  eiimined,  from 
Ibis  point  of  view,  platea  of  copper,  brass,  iron, 
and  aluminium,  but  wiihout  being  able  to  demon- 
itrata  eryataUiaation .  I  do  not,  boveTer,  regard 
thii  matter  as  closed ;  the  less  so,  that  in  tLe  cos* 
if  iron,  when  heated  to  a  rod  glow,  there  appear 
;o  besoms  trocesof  crystallisatioa:  and  that  rolled 
.'Opper,  when  heated  to  an  initial  red  kIow  or  more, 
always  loiee  its  ring,  like  zinc.  Copper,  it  is 
known,  becomes  soft  through  heating;  but  the  loaa 
of  the  '  ctaatc '  cannot  be  attributed  to  this,  for 
buaa  or  alumiuium  alsn  become  soft  through  heat- 
ing, and  yet  their  'clang'  oontluuea  uBoltoreJ. 
Thus  the  view  K>^na,  probably,  that  copper  alio 
may  behave  similarly  to  zinc,  and  perhaps  I  have 
merely  not  yet  found  the  right  corroaive  liquid  (or 
proving  the  oryttallisatiou  in  copper.  The  use  ct 
dilute  adds  gave  a  negative  result.  For  the  rest, 
it  would  not  be  very  aurpriaing  if  other  metals 
were  not  easily  found,    which  pieeent  tbe  pbeuo- 


a  family  oirote  with  bia  wife  awl  rMlB  y 
luch  a  hoiue  I  snppaaa  my  tgioiMpiaC 
lat  ace  tha  oandilions  in  which  it  UM 

There  is  the  man,  tbe  bnad-wf '  ■-■-■ 

with  his  hands  g>nd  bia  head 

day  long  in  the  eaideavonr  1      . 

and  conifort  for  thoso  he  loves.   Hiilaf^) 
done,   he  reqairca   rest  of  body  and  ' — 
thought.     If  ^  labour  ba  chisflyi 
will  find  bis  rest  in  intellectual  r 
mental,  he  will  find  his  racieKlioa  ta 
ool  work,  entile  change  of  menial  1 

jwhapa    beat,    in    tlia    t"" ■^- 

things  that  avoks  hiH  poi 
draws  out  the  poetry  tb«ra  ia  iu 
troubled  about  many  "'         ~" 


and.  If  it  bo  heated  to  a  temper.iture  exceeding 
that  whioh  it  obtains  in  rolling,  it  gota  back  tbe 
crystalline  structure.     Cidmium  oITers  the  greatest 


with  grn ,. 

phate  of  coppi'r  sduliou,  and  tho  nrccipitated  cop- 
per  woaafteruunlH  ivuht'l   o3,  tlio  metallic  su 
face  was  bouoiiic   cryatuUiuo.      Thinking,  first, 
galvaoic  plicnuuieuon,   ho  aaid  to  hinisul 
-■'-■---     ■"     intlampblai 


The  reault  c 


apouded  to  ti|wutati<jii ;  and  having  blackened  the 
ziDC  on  one  side  iu  a  ll.iTne,  and  written  in  tho 
lampblack,  he  obtained  the  writiug  iu  crystalline 
form  by  means  of   the  aulphate  of  copper  solu- 

ou.    It  waa  ouly  after  he   observed  the  lo!a  of 

clang,"  and  the  "  cry  "  of  zinc,  that  ho  come  to 
ba  of  opinion  that  boat  was  tbe  cause  of  this 
phenomouon,  oa  he  ramemberad  that  for  attach- 
ment of  the  graphite  be  had  covered  the  zinc  with 
-'  -"-ic  solution,  and  passed  it  several  times  through 

ameto  get  the  right  conaistency.    That  tbo 

lampblack  had  no  iufluanco,  be  convinced  himself, 
on  applying  it  as  cold  as  pouible.  tbe  zinc  being 
held  at  a  dutauce  over  burning  camphor.     There 

-4B  then  no  trace  of  crystallisation. 


TH£  UICROSCOPE  AT  RQJILE.* 

THE  title  of  my  lecture  will  no  doubt  snegeat 
the  idea  that  it  is  not  my  iuteuti'jn  to  give  a 
lii|{b  and  dry  aoienttlia  dissertation  un  tbe  micro- 
scope and  its  oaoa,  although  such  might  fairly  be 
exjmoted  from  one  wbj  lecturca  before  a  purely 
scientiQo  society  like  the  one  I  have  tbe  honour  of 
addressing.  KcientiQc  microicopy  neceaaarily 
forms  on  almost  daily  part  of  your  natural-hia- 
tory  work,  and  1  am  afraid  tbat,  when  anch  ia  tliB 
I,  the  raiuroscopo  bci^ins  to  ba  regarded  purely 

motiuK  BOuial  pleasures  and  general  educstion 
lost  ei^btof.  TkLitua  branch  of  natural  his- 
tory cou  bo  thoTooably  studied  vrithont  the  nsa  of 
tbe  microscope  is,  Itbiuk,  generally  admitted;  but 
I  am  dispoaod  to  go  further,  and  aay  tbit  uo 
edocatiou  in  complete  which  bos  not  been  aided  by 
tbo  microscope;  and  f  vtn  further  still,  and  say 
that  no  instrument,  hardly  any  book,  has  aueh 
important  eduoatianal  value,  or  Donduces  more  to 
the  education  of  the  hi^^er  mental  faculties,  and 
at  the  aam*  time  leuda  itaolf  to  the  purely  so-called 


IB  ot  lil 

tool  (or  our  working  " 


king 
lug  hiUM,  is  tbe  most  uttereatuig 
cunipuiioa  of  our  playtime. 

My  idcaol  the  "Muiiosoapa  at  Uooio"  inoiudes 
two  lilies  of  thought  arising  out  al  my  notion  - 
to  what  a  boms  is  and  cbould  be.  Ibe  Kuglis- 
man's  house  long  ainoe  was  deSned  to  be  his  caMIe, 
into  ivbich  no  intruJur  could  go  without  lawful 
w.-irrsut.  and  in  which  Iho  l^uglisbman  hinuolf 
waa  safe,  and  free  to  fallow  his  own  davioea.  Tl'bat 
deduition  ban  bean  held  to  be  a  purely  Eugliab  aud 
an  insular  uotiou.  I'robaldy,  evoii  at  this  mornaul 
it  bdlils  g'<od  if  t'lteuded  to  Euglish-apeakiu|. 
peoples.  The  word  home  ia,  however,  (till  more 
strictly  English  ;  it  haa  uo  deGuilinn.  An  lila^ili  ' 
mau'a  "homo"  is  bi*  Auuir,  and  only  a  t: 
EngliahnMUi  kuawa  what  it  ia.  For  the  putnotes 
□f  mylrclure,  Iwillt:tkeittbatyoucanalldetliii 
il  fur  yoursnlrea  as  a  pUea  which,  amongst  nlhcri 


11; J  bpfum  tbe 


■    II1..1 


has  the  attribute  that  it  ia  the  place  shasjith 

happy  with  your  wife,  frienda,  or-"" " 

from  tbo  gareaof  Iif>'.  perbapa,  bi 
sweetened  and  aofteoad  by  tike 


ad  by  the  — *™f  1^ 
ne  ia  that  of  Iba  w3 
1  hia  wife  aaddlb^ 


anydeti 


psUyttiabiMU 
ping  maid)aa,k 


lily  round  of  unvarying 

the  average  man  daapises  aa  nra 
uot  endure  for  an  hour  biiiitslf    aiiti 

jch  are  almost  all  wive*,  reqmnaih 

society,  talk  about  things  out  of  ' — "  " 

-.urroundiogs,   and   above   all,   ti 

jer    in   the    quiet    STeotide    a    b^py  p^ 

huaband    and   obildien    en^gtd  m  -' 

ompluyment  in  which  she 
her  ))art  how  aud  irfaen  aha  dM 
She  does  not  want  to  play  tbe  prominent  (tf  i~ 
— ube  bag  done  that  all  day  long :  she  doas  ail 
.0  lead  tbe  cODVcraatioQ,  to  Snd  ainutrmmHi 
•\i\liifim — alio  hfia  hod  enough  of  that ;  Aav 
roat  oud  iiuiotucas,  without  itaguatiim,  nl 
*ints  society.  Then  thers  aia  the  "' "" — 
iges  between  lixleeu  and  five,  the 
It  tbe  liouiebold,  not  its  "  incumbi 
Inture  lies  wrapped  up  iu  the  present. 
■'likes"  and  •' dislikei"  are  now  will 
tormiiie  their  after-life.  'Whatever 
eduoilion  indudas,  it  compriaea  H.nl  m 
■obiblv  ull  attending  school  at. 
_  .eU's'*  with  tluiirauiphQcationSjUd,! 
ou  fiaturdaya,  Sundays,  and  holidays,  ban 
time  for  pluy  or  amusement;  their  tiwii] 
oocnpicd  in  tbe  work  of  being  "  edncatsd,"  I 
rd  I  detest,  because  so  grossly  i^ 
lovettbeleBS.theyandtime  toai  -■--'-'" 
1  liiuug  for  Bometlung,  and  it 
parents,  whether  these  tastes 
hi^b  or  a  low  tyiH — of  the   hodyi 


ihallls 


mmd  spiritual.    Whilst  it 
much  to  claim  for  science  that  it  is  ihil 
oven  the  chief,  means  by  which  the  taM 
oulti rated,  we  may  claim  this,  that  the  kaid 
Bcientitic  atudy  is  to   raise   and  davJi^ ' 
tallectual  powers,  and  when  aUiei  meaiit  bb 
to  ennoble  the  mind  and  place  it  oa  a  i«T 
level.    What  I  have  to  do,   then,  is  ta  HI 
microscope  as  on  inatrument  engaged  on» 
of  cnlturo,  and  apply  il  to  the  circnmttiB— "^ 
indicated  :  make  it  at  onco  eonducira  II 
and  recreation  of  the  elder,  tho  timn«i» 
youngtr,  and  ou  educational  agent  to  1 
perhaps,  may  best  ba  done  by  imagiiiia| 
for    the    lime   being   as  forming  sack 
group,   with     all    aorta   of    likings,  ii 
Btogea    of     iutellectuol    developmcul,  1 
a     oertwn      practical     vain      runnii^ 
ua    prompting   us    to    aik    tbe    ever 
HuesUou,  What  is  the  good  of  ii:--^i.e.,  tiim 
making  good  of  it?    One  wordabai '  ~' 


apirit  we  Eaglisbmen  take  such  priitaisJj| 
tor  onraelves,  and  Science  bai  id  swi 
answered  it,  that  psibipa  the  dangersfftil 
generation  may  he  in  a  ■  —  "'       "" 

principle  imderlying  it. 


10  complete  nq^  A 


all  probably  Bi 
It  threefold  ts 


education,  money- profit.  We  will  i* 
aelves  within  the  limits  aUotred  by  Of'  .. 
flTC-guinea  miomscope  :  we  wiU.  ai  ^f 
poasiblu,  avoid  all  lecbuicalitiea,  anil  **tJJ 
examine  soch  things  as  are  liktly  In  ba  l»* 
near  au  average  household,  or  a  not  nji* 

WewiUtakeagatht 
rBndiui 

ij:____i^rsi 

BO  aaleot  a  piece  of  water, 

a  glass  Blip  having  ~   *" 

preferably  in  a  smal        _   , 

nation  under  a  moderate  power, 

inch  and  a  halt  objeetive.   Wshavsl^.^^ 

onongh  to  aeonn  with  otberthimtaiaj^^ 

of  Ueliouta  lingcns,  one  r'  "- '  '*^" 

and  almost  the  loveliest  of 

coles.   Charles  Kingsley's  wordi 
it  to  the  youngsteia.*     "There nam — ^ 
little  fellow,  too,  who  peeped  outiilth>«' 
bouiD  built  of  r...ina  lirieks.     He  t«d  »• 
wheels  aud  one  littlu  one,  all  over  Halt.^ 


ing  from  the  p»J«|i 

thewherewitSillaaj" 

w  the  sake  a(  "•JH 

interertngoWaal*" 

waLOt-weed,  irtidsiR'i 

[  a  hollQwed-oiildl«2 

l11  zoopb  jte-bM|k-  ^*?^ 

letate  power,  aayaai*** 

WehaTsb^Wg 

rlbinmaiae^ 

If   the    BDBtMQ 
JUtftlSb.«ll"** 

rordaaayWg 


'k».  10;  18P2. 


ENOIISH' 


0  AND  WORLD  09  BOmiCan  Nb.  881. 


589 


3  and  round  like  the  wheels  in  a  thrashini^. 
he ;  and  Tom  stood  and  stared  at  him,  to  see 
kewmsgoinffto  make  with  his  machiuety.  And 
do  3rou  think  he  was  doing  Y    Briok-makinf^. 
his  two  bif?  wheels  he  swept  together  all  the 
bich  floated  iu  the  water;  aU  that  was  nice  in  it 
into  his  stomach  and  ate;  and  all  the  mud  he 
to  the  little  wheel  at  his  brca-st,  which  really 
rcnnd  hole  set  with  teeth ;  and  there  he  spun 
m  neat,  hard,  round  brick ;  and  then  he  took 
fltvek  it  on  the  top  of  his  house*  wall  and  sot 
rk  to   make   another."    With  this  bnek- 
B>  fellow  we,  perhaps,  may  see,  wittiTom, 
or  flowersi,  too,  in  thousands,  which,  when 
"  to  pick  them,  draw  themselTes  in  and  turn 
iftoti  of  jelly ;  *'  little  tlowers  standing  alone, 
ndsr  stalks,  with  lily  bells  when  fully  ez- 
L«  but  retracting  at  the  slightest  alarm  by 
as  their  stalks  into  spirals.    These  flowers,  us 
.all'  see,  if  we  closely  examine  them,  are 
-bearen  also ;  but  they  are  not  briclonakers, 
'we  look  minutely  into  the  two  organisms, 
■U  see  that  whilst  the^  have  a  few  tilings  in 
on,  they  differ  widely  m  detail,  and  that  the 
on  of  the  brickmaker  is  vastly  more  compli- 
tiuuithatofthelily.flower  (vortioella).    We 
almost   certainly  find   other  wheel-bearers 
iniO  in  our  gathering — notably  the  common 
r  (B.   Tu'garis)    cither  swimming  with  his 
i  expanded,  rooted  by  his  foot,  or  crawling 
ind-taU  fashion  along  a  weed,  or  on  the  glass, 
•y  also  be  fortnna^  enough  to  discover  a 
Iweller,  such   ns    Floscule,    with  his  finely 
d  arms  glowing  with  iris  colours  In  tiio  field 
i  microscope,  when  light  is  scut  obllnuuly 
^  it ;  or  the  more  rare  and  prince  of  rotifers, 
agnittcent  Stephanoceros  (Eiohomii),  with  its 
ng  tentacles  beset  with  tufts  of  short,  bristly 
and  body  inserted  in  an  almost  transparent 
Incal  cell.    If  we  are  fond  of  the  beautiful, 
OKiatures  will  occupy  us  all  the  evening  ;  but 
i-iteffewe  will  look  more  closely  at  the  wheel - 
r.  The  first  thing  we  notice  is  that  the  so-called 
8  are  really  fine  hair-like  things,  which  we 
lia.    They  are  almost  constantly  in  motion, 
g  the  water  with  such  rapidity  that  the  eye 
sored,  and  we  suffer  an    optical  illusion. 
ing  our  rotifer  a  little  more  cfosoly— not  ex- 
▼ely,  because  that  would  deprive  you  of  the 
nmi^of  doing  so,  *  were  it  possible  for  me  to  do 
!i  either  my  present  knowledge  or  the  time  at 
iposal— wo  have,  firit  of  all,  to  disabuse  our 
of  the  notion  that  t^  little  hairs  are  haiie 
;  for  we  shall  find,  on  carefully  examining 
that  they  in  no  way  differ  from  the  living 
r  of  the  animal :  of  its  protoplafm— to  use  a 
we  shall  have  to  use  more  fully  presently : 
\xe  moroly ."  protrusions  of  the  moro  active 
al  protoplasm"  of  the  cells.    These  cilia  are 
means  confined  to  our  wheel-bcarers.    We 
find  them  in  some  part  or  another  of  all 
Is,  from  the  highest  to  the  lowest,  and  in 
portions  of  some  plants  at  some  stage  or 
m  their  life-history.t    We  next  notico  in  our 
:  two  little  red  spots,  situate  on  a  prominence 
ea  the  wheels.     This  prominence  may  be 
ered  tlio  head  of  th-3  creature.     In  it  are 
sd  the  very  rudimentary  eyes  (the  red  spots), 
ervons   system,   "certain   spots  beset  with 
lotile  bristles,  as  well  as  a  tubular  process, 
-sailed  respiratory  tube,"  all  receiving  nerves 
probably,   sensory  organs.;      Heneath  this 
liance   is  situate  an   orgm   which  at  once 
bi  attention,  from  the  fact  that  it  is  constantly 
ion.    This  is  the  so-called  gizzard,  and  was 
Uy  studied  many  years  since  by  Mr.  P.  H. 
and  consisis  of  several  parts  endowed  in  a 
^ar  bulb  situate  between  the  funnel-mouth 
•  tubular  canal  which  Rorvef  as  a  stomach, 
aree  prindpal  parts  are  a  pair  of  organs 
fee  on  a  third  like  a  hammer  on  an  anvil. 
** hammer"  consists  of   two   parta  placed 
at  right  an^i^les  to  each  other  :  the  one  the 
lie,"  the  other  the  **hook,"  furnished  with 
-like  processes  at  the  eJj^e,  whore  it  moots 
ow;  these  processes  are  five  or  six  in  num- 
od  are  set  parallel  to  each  other,  like  toeth 
xnnb.     The  anvil   also  consists  of   distinct 
late  portions— viz.,  two  stout  "branches" 
'    resting  on  what  seums   to  be  a  slender 
talk,    tormed    the   fulcrum :    when   viewed 
tly,   however,  the  fulcrum  is  seen  to  be  a 
•lattv  having  the  "branches"  so  jointed  to 
ige  of  it  that  they  can  open  and  close  like 
'  of  shears.    The  "hoik"  of  each  hammer 
nto    the  concavity  of  its  respective  rn.ntfs^ 
8  connected  with  it  hy  a  stout  triangular 
B.    The  function  of  this  organ  is  obviously 
ish  Tip  and  disintegrate  tho  food  which  is 
1  into  the  mouth-tube  by  the  little  whirlpool 
sed  by  the  vibrating  cilia,  the  food  being  then 

»  Curi»entor  "On  the  Micros«>po":  Rolk^:»ton'M 
ifl  of  Aniinal  Life'*;  Huxley'..*  *' Anatomy  nf 
bratcH,"  aud  tJctilt  red  Articloa  in  tho  Mu  f(tfi\'pii'.-il 
U. 

!  anthoTo;!  jids  of  ferns  raosscH,  iV;c.,  ii*jd  in  most 
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parsed  int:)  the  siiaplo  stomach,  and  tho  ties,  whtit 
remuiiiH  of  it,  out  of  the  anal  aperture.  A  few 
general  notes  on  rotifer  structure,  and  1  muitt  pass 
on.  Firdt,  tho  rotifurs  have  no  heart ;  there  are  no 
8i)ecialide(l  organs  of  respiration,  the  male  rotifer 
has  no  stomach,  they  aro  much  small. rr  tlmn  the 
females,  and  are  much  fuwer  in  number.  Kotifers 
are  either  soMary  or  social,  chiefiy  iuhabitsnts  of 
fresh  water,-  but  a  few  are  marine — a  few  are 
found  parasititt  on  animU  or  vegetable  organisms. 
One  genus  liai  neither  uuus  nor  ii^estiue ;  some 
live  fretf,  and  are  generally  furnished  "  with  a  seg- 
mented :uid  sometimes  tolesoopicallj[- jointed  foot, 
usually  terminated  by  two  styles,  whtcu  con  be  ap- 
proximated or  divaricated  like  pincers,  aud  serve 
to  anchor  the  body;"  and  finally,  the  exact  posi- 
tion of  the  group  in  the  scale  of  being  is  hardly 
yet  definitely  settled,  aud  in  many  ways  there  is 
ojnple  room  for  careful  work  to  be  done  in  the  inves- 
tigation of  them  by  such  of  us  as  desire  to  relieve 
the  cares  of  life  by  a  change  of  work  in  our  leisure 
hours. 

The  next  object  to  which  I  will  call  your  at- 
tention whilst  we  arc  in  our  educational  frame  of 
mind,  is  something  that  does  not  look  like  any- 
thing so  much  as  a  tiny  spot  of  dirty  jelly  on  the 
stage.  We  con  only  just  see  it  with  the  indi  ob- 
jective, so  we'll  view  it  with  a  |  (&  if  we  have 
one)  aud  recognise  our  find  as  the  prvteitn 
aniinalntUf  so  oailed  because  it  is  ever  changing  its 
shape.  It  is  known  in  science  a^  the  amuiba,  an 
animal  of  almost  the  lowest  grade.*  Ou  careful 
examination,  we  fiud  that  though  the  general 
charaotoc  of  the  amuuba  is  that  of  a  structureless 
jcUy  calleil  protsplusm,  more  or  less  g^raaular ;  yet, 
towards  its  outsule,  it  becomes  clearer  aud  moro 
transparent,  and  of  a  firmer  consistency.  Watoh- 
ing  its  oliauges  of  form,  we  observe  Xnxi  they  are 
produced  by  the  protrnaion^now  from  oue  part, 
now  from-th!«  other — of  finger-like  prolongations  of 
the  external  portion;  these  prolongafi'ms  are 
called  pseudopodia,  and  differ  only  in  degree 
from  the  cilia  found  in  the  rotifers  and  othiir 
animals.  I»3metimes  "a  particular  region  of 
the  body  is  constantly  free  from  psendo* 
podia,"  and.  therefore,  forms  its  hinder  part  when 
it  moves,  E:ich  pseudopodium  is  evidently,  at 
fii'st,  at  extension  of  the  denser  clear  substance 
only ;  but  as  it  enlarges  the  central  granular,  more 
fluid,  matter  flows  into  its  interior,  often  with  a 
sudden  runh.  In  some  amrcbo)  a  clear  space  makee 
its  appearance  at  intervals  in  a  particular  region  of 
the  external  inattor,  and  then  disappears  b^  the 
rapid  approach  of  its  walls.  After  a  while,  a 
small,  clear  speck  appears  at  tho  same  spot,  and 
slowly  dilates  until  it  attains  its  full  size,  when  it 
again  rapidly  disappears  as  before.  Sometimes  two 
or  three  small  clear  spots  arise  close  toother,  and 
run  into  one  another  to  form  the  smgle  large 
cavity.  The  structure  thus  described  is  called  the 
"contractile  vesicle,"  and  its  dilatation  and  con- 
traction often  succeed  each  other  with  great  regu- 
larity. Wliat  the  function  of  the  vacuole  is  has  not 
yet  been  determined.  There  is  nothing  like  a 
bounding  membrane  to  the  body ;  a  substance  may 
be  passed  into  or  out  of  it^  the  body  opening  as  it 

goes  iu,  and  closing  as  it  is  removed.  It  feeds  bv 
owing  or  creeping  over  various  substances  which 
enter  the  body,  if  aliment>ury,  they  are  abeorbed ; 
if  not,  they  are  extruded  in  process  of  time,  or  left 
behind  as  tho  amcoba  moves.  The  creature  is  sus- 
ceptible of  stimuli.  A  weak  galranic  current 
causes  it  to  assume  a  spherical  form,  from  which 
it  recovers  iu  time.  A  strong  current  kills  it 
(Huxley)  ;  we  have  here,  in  short,  living  matter  in 
nearly  its  simplest  form,  unoompiicated  by  its  en- 
vironment and  uiispeciolised. 

In  our  bottle  of  water  we  may  very  likely  find 
little  green  bo<lies  (more  probably  if  we  take  a 
bottle   filled  from  a  long^-uscd    rain-water  tub). 


that,  finally,  four  protococci  are  formed  bv  the 
subdivision  of  tho  fir.it  one.  Au'iin  wat.Lii.j  isnd 
oxamiuing  day  by  day  the  couttut^  of  c  -..r  ^  ,. Mo, 
we  shall  find  individual  protococci  in  wLi>j!i  the 
protoplasm  has  withdrawn  itself  from  tlic  b:  uud- 


They  are  ratbor  small,  l-3i)0  to  I-IO.UOO  of  an  inch 
in  diami'ter  t  Kxaminiug  them  closely,  we  find  that 
they  cousiiit  of  a  trausparent,  struotureless  mem- 
brane, comprised  of  a  su>>stanoe  called  cellulose 
(tho  s.ime  m:iterial  as  cotton  fibres  aro  made  of)  iu 
the  form  of  a  sphere,  iucl-ising  a  viscid  granular 
substance,  in  which  are  embedded  granules 
coloured  either  red  or  green.  The  granular  sub- 
stance is  identicHl  with  the  granular  substance 
forming  the  entire  body  of  the  amceba ;  the  green 
or  red  granules  are  of  a  more  or  less  waxy  nature, 
and  are  called  chlorophyll  granules  (because  the 
green  colour  of  leaves  is  du4  to  similar  grsnules). 
The  presence  of  these  coloured  granules,  aud  the 
investing  wall,  form  two  mark^  points  of  differ- 
ence between  the  amccba  and  the  protococcus  we 
we  am  examining;  the  point  in  common  is  the 
granular  substance,  called  here,  as  in  the  amcL'ba, 
protoplasm.  In  tho  specimen  of  protoooccits  usder 
view  we  csn  detect  no  motion  m  this  substauce  ; 
but,  if  we  wateh  day  by  day,  we  shall  find  that  it 
divide<«  into  twos  and  fours  ;  that,  round  each  of 
these  divided  portions  a  membrane  is  formed ;  and 

*  For  the  bi.>ftt  account  of  Amioha,  in  popular  Laniruuiro 
at  till  event*,  KCc  lluvli-y  aad  MtitinV  ••  ElentviiUirv 
lii.):(ijr>V»  fol.  li;  {lf57.'i  vd.;  Soo  ;ilw  Soh-ifur'.-  "  Ailicl'e 
Histoloo'y,"  in  Knoy.,  Unit.,  nth  i.-d. 
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is  propelled  with  u  rolling  moti(>n  tlin?i::;h  the 
water.  Sometimes  the  cell- wall  entirely  ',\\i::£5h€s, 
and  the  nuked  protoplasm  swims  about  'free. 

One  more  look  at  the  content*  of  the  K-.-ttV  of 
water,  and  we  must  pass  on.    We  take  =  l-Lf  of 
the  American  water- weed,  which  is  so  abi:::  Jautly 
found  in  our  riven  and  canals,  often  to  th'*  vnxi- 
tion  of  boatmen  and  fisherman.    Placinp'  the  Jc  if*' 
on  a  glass  slide,  and  eximining  it  with  the  hiirhtst 
power  available  (^in.  will  do),  wc  fiiid  that  i\  is 
composed  of  little  square,  oblong,  or  ov.-&I  cells, 
passmg  into  almost  circular  cells  at  patts.   Y.  ich  of 
these  cells  is  bounded  by  a  transparcut  wail,  like 
that  in  protococcus,  and  inside  the  wall  is  a  mass  of 
viscid  protoplasm,  in  which  are  imbedded  green 
granules,  as  in  protococcus.    This  is  all  wc  notice 
at  first,  except,  perhaps,  that  we  observe  that  the 
green  mass  does  not  come  quite  up  to  the  cell  wall ; 
but   as   we   watch,    we    bee   that   the   crntents 
of  the  cell  begin  to  move ;  that,  soon,  there  is 
a  steady  procession  of  green  grannies  a!>r.!;  the 
sides  of  the  cell,  up  oue  side,  across  the  cud,  down 
the  opposite  side,  across  the  end,  and  up  tLe  side 
again ;  in  contiguous  cells  the  same  thing  ^  .>9s  on, 
not  always  in  the  same  direction  as  iu  the  c-iW  first 
seen,  but  in  all  cells  the  circulation  or  procession  is 
restricted  to  the  cell  in  which  it  orx^iii'ir:s  ;  no 
granule  goes  from  cell  to  coll.    With  a  v-.ry  high 
power  we  should  see  that  the  moving  granules  are 
floating  in,  or  carried  by,  an  almost  clear  aud  trans- 
parent fluid  (protoplasm  again),  which   streams 
along  the  cell- walls  between  them  ond  the  c&utral 
mass  of  the  cell.    We  can  poison  tdis  protoplasm 
and  we  kill  it.    We  can  send  a  wcax  galvanic 
current  through  it,  and  we  quicken  its  course  ;  wo 
can  send  a  mimic  flash  of  lignting  through  :*  from 
an  induction  coil,  and  we  stop  its  march,  as  t}:e  walk 
of   a   man   is   stopped    b^    a    flash    frc  m  the 
thundercloud;  but  examine  it  as  we  will,  aiialyso  it 
as  we  may,  we  can  neither  tell  what  causes  the 
motion   or  the  exact  composition  c-f    the    fluid 
which    moves.    Here,    as    in    the    caeo    'A  the 
amcoba,   of   the   protococcus,    and   nia-iiy   tim(A 
in  our  observations  of  living  plante  and  anirn^l:;,  we 
find  ourselves,  as  it  were,  face  to  faf:e  with  the 
mystervof  life — we  reach  "our  utmo.'it,  a:i;l  it  is 
veiled."    If  we  had  time  we  could  dnsoribe  this 
same  phenomenon  of  streaming  protoplasm  in  the 
stinging  hairs  of  the  nettle  (made  classical   by 
Huxley),  in  Tradescantia,  in  the  hairs  of  various 
thistles,  and  in  other  plants;  and,  as  h\s  be(m  so 
well  done  by  a  member  of  the  family  to  whom 
Science  owes  so  much,  experiment  upou  tbem  by 
stimuli  and  foods  of  various  kinds :  but  I  must 
pass  on,  only  asking  you  to  work  the  sul\ir(*t  out 
for  yourselves,  and  further,  to  apply  th:-  know- 
ledge you  thus  gain  of  protoplasm,  aiid  it*  T>hoiio- 
mena,   to  the  observation    of    the    structure   of 
animals  and  xdante  generally. 

(^To  h '.■'•ntiilHCl.) 


HOW  SPIDERS  FLY. 

ByPsoFESSOR  C.  A.  Yo-jx'>. 

I  WAS  very  muoh  interested,  a  few  days  at^o,  in 
hearing  a  friend  give  an  account  of*  a  inauu- 
script  she  lm,d  seen,  which  was  written  by  JoL.i:han 
Kdwards  when  nine  years  old.  It  was  an  .(.-  ciuut 
of  the  behaviour  of  certain  small  Now  rni«lau(I 
spiders,  the  manner  they  fiy  through  the  air,  and 
the  way  to  see  them  b-'st,  by  getting  iuto  the  tdge 
of  a  shadow,  and  looking  toward  the  sun.  Ic  is 
neatly  and  carefully  written,  and  illustrLt-d  by 
little  drawings,  very  nicely  done.  Thephilos^^phical 
tendencies  of  the  young  writer  already  appear,  for 
his  conclusion  as  to  the  "final  cause"  if  ^plder8 
and   their  fljriug  is  this:  the  little  animals  are 


flight 
sumod,  and  so  the  land  is  ck^aused. 

Every  one  knows  how,  in  sunny  weathi-r,  the 
little  creatures,  stending  cm  their  headi*,  ]rojo.:t 
from  their  spinnerets  Cue  illaments  of  «z  -^^aujor, 
which  are  caught  by  the  bre<./.3,  and  float .  ff  into 
the  air, tbough'stUl attached  tothespider.  WLeushe 
perceives  that  the  thread  i^  long  enough,  und  the  pull 
of  the  wiud  suificient,  she  releases  her  hold  and  flies 
away  on  her  goss.imer  like  a  witch  on  licr  ur^om- 
stick;  by  watching  her  chance,  and  httini^  co  only 
when  the  breeze  ie  favimrabic,  she  is  c.-irried  to  her 
desire<l  haven.  Experiments  havo  1h*'»u  ;r!>'>i  by 
placing  the  animal  on  a  chip  floated  in  a  thI  of 
water.  So  long  as  the  air  was  in  xuotioii  Hbout 
them  tlicy  were  able  vcr>'  soon  to  escajH'  iij.z  ihoir 
island;  but  when  a  Ik>1I  g].i<>s  was  placed  -."'er  tho 

•  Valliimcria  i^  fiir  It"  v. '  it :»  n-'*.  1  v  ul  u-.  ^x'.  «f.we 
till  liuusc.'!'. 
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gtt  from 
Bat  bow  doM  it  hiippeii  that,  on  setting  out  lor 
B[iider   almoal  iamriablr  AFCendi 
e,  UEtil,  liy  pull- 


a  TOjsgo,    tha  spidi 
mth  tier  vcb,  and  oc 


no  liehlei  than  air,  how,  then,  li 


<  Lehlei  tbi 
ipUined  ? 


o  wayi,  I  think.    When  the  tun  ia  ihioinE, 

Qterj  projectjog  objoat,  like  atwig  or  stick,  absorM 
beat  more  rapidlj  Uian  the  air,  becoraes  warmer 
tban  the  air.  and  thus  acta  like  bq  independent 
jom»  of  heat  in  gpnersting  an  lucondiog  cnrrent, 
90  that  whes  the  spider  leta  go  her  hold  &e  and  her 
thread  ai«  c&ttied  np  partly  by  the  acUon  of  thie 

Bat  tlii*  ii  not  all.  Unlen  I  am  much  miataksn. 
the  action  of  the  aun'a  nya  on  the  thread  itaell  and 
iti  nuTonnding  eoTelope*of  airii  thenuincanae  of 
iti  bnojaney.  Air  ii  nearly  diathermanoua,  oi 
tianiparent  to  heat,  ao  that  the  lolar  raya.  in 
liaTeiniig  it,  warm  it  only  slightly.  The  apidet'a 
thread  ii  cot  lo  ;  but  in  the  aunahina  warms  up  aJ- 
moetliutuitly,  hfatiog  the  air  in  immediate  con- 
tact with  it ;  and  then,  although  the  spider  thread 
alone  is  hsavier  than  air,  vet  the  thread  and  ad. 
ierng  (nvelope,  of  wanned  andeipandcd  air  taken 
tflsstber,  are  tighter  than  Ihu  same  bulk  of  the 
coolei  air  around,  and  thus  conatituto  a  qnaii- 
ballooD,  on  which  the  spider  sails  away.  Of  course, 
it  thii  ii  K>,  tha  poor  creature*  cannot  saU  mach  oa 
doodj  dayi,  and  I  think,  in  tact,  the;  do  Dot. 

I  hare  tiied  a  few  e-Tperimenta  to  icriTy  the  idea, 
■nd  to  f ar  aa  they  go  they  all  conSrm  it.  For  iu- 
alanoe,  one  day  in  the  autnran  of  ISSO,  when  tbe 
air  waa  fnll  of  floating  goesaraer,  and  there  waa  no 


hare.     So  long  aa  1  st 
Streamed  itiaight  upica 


:.  the 


-f  a  building,  thty  I>  st  their  apirit,  and 

dropped  abjectly  ;  the  moment  I  put  them  in  the 
light  again  they  resumed  their  buovaucy.  It  ia  of 
MoiM  poedble  that  in  the  ahade  there  were  local 
dowDWaxd  air  cnirenta  to  accoiint  for  their  be- 
liariooi ;  but  once  a  dond  passed  acroaa  the  sun. 
and  they  dropped  then,  just  aa  they  did  behind  tbe 


in  ihiDei,  they  will  absorb  ite  raya,  becoi 
WWmer  than  the  air,  and  sucronad  them aelvea  with 
a  hnoyant  enTelope,  which  will  carry  them  up,  if 

thej  are  not  loo  heaiT  in  proportion  ' -  ''■  " 

face.  Bat  if  the  air  u  atill  aad  (he  : 
thej  will  settle  dawn  near  the  earth,  in  the  way 
Bie  all  familiar  with  in  magjiy  weather.  Ofcou 
if  there  ii  much  wind,  this  wiU  mainly  coutiLil  tl 
UOTamenti,  and  neilher  their  buoyducj  in  a 
ahine,  nor  their  gravity  in  shadow,  will  _. 
|>afticBlaiIy     noticsable.  —  Bitltin      Journal     of 
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t  informs  oa. 


StotaiWkmiiira.    —    - 

in  i.r(  Jf»u£ri,  that  he  baa  in  his  yard .. 

Iron  pLuted  in  the  earth,  to  which  ia  Gied  a  con- 
ductor 'A  coated  copper  wire  terminalia);  in  his 
recdTCT,  apparsatly  a  telephone.  Theao  ha  aaya. 
sem  fail  to  i^re  notice  twelcH  to  fifteen  hours  in 
»]TUoe  of  Ofiyitarm  which  hunts  OTer  the  town. 

ColmU'  ot  Water. — Tha  colour  of  water  forma 
•he  subject  of  a  recent  inaugural  dissertation  by 
HerrBSas,  in  Kiel  (ir»>/.  ifriUNo.  11).  After 
renewing  preriotu  obserratioDi,  be  deacriboa  bis 
-ywn  BxpeiimeDts,  the  fint  (,f  which  were  qualita- 
tire,  lonb'ght  betog  sent  thiough  water  in  a  lino 
tab*  abont  «ft  Gmg,  closed  with  glnsa  plates. 
I^atOlad  mter  thus  gafe  a  fine  deep  blue-green 
vJlaaz :  the  red  wai  qnito  gone,  the  yellow  feeble, 
vfiih  tiiB  mazimam  brightnesa  wit*  in  the  green. 
Wat«r  ef  tbe  Kiel  mpply  let  en  light  through  tbo 
IsfT-K  5f  the  tube  itated ;  with  half  the  '-"■-'•  » 
wfjxMni  deep  oianga;  blue  and  gr —  '  ' 


r ,., ,,.,._  iJled. 

^SBotilatiTeezpoimentatheauthir  illuminated 

:«a  screens  with  the  same  light-aourc^  (sodium 
JxLtor  agaa-Oame;.  before  which  vai  placed  red 
Am,  r.i  tulphate  of  Cipiier  aolutian.  The  light 
trm  one  screts  went  Ibrough  wi 
thatfr-.mthe  'Aber  al'jn^  the  tube 
li*asu  were  br<ught  iut'j  a  poaition  tor  comparison 
by  n-eaii*  of  trjIal-rtflcctioD  prisms;  the  screens 
were  ahifbtd  till  equal  brigbtnc^a  was  ;eached,and 
ftmn  their  position  tha  co"ffi':i»nt*  of  abairpt: 
owH  be  approximately  iiJetrtd.  The  decrease 
abKiii^os  towarda  Ihe  blue  in  tin  ca.-n  "f  diatilled 
water  if  tfaui  dearly  ahowu.  Il-rrr-  Boaa  further 
ita4i(id  tbe  polatiaalion  of  the  light  iaauiug  from 
*Jia  water,  ty  dep-ilariaing  it.  It  was  weakly  polar- 
iMd  in  a  plaoc  pu-in^t  'lirou;{b  the  huu  aud  the 
4iraetii.li  of  (IiB  l»au.  Kiveiimei/s  with  a  vl-.vr 
'.il dvtf.t £g  eu'jreutuceiii'la  nega-.ive  rctull. 
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ANOTHER  amall  plnnel^thB  Brat  (or  1 882— 
WHS  discovered  by  Dr.  J.  Paliaa  at 
Vienna,  on  the  ISbh  ult.  It  ia  No.  !21.  Br. 
Paliaa  haa  given  luuaea  to  the  fourpIanBta he 
diacovored  when  at  PolainlS7!l.  Theii  num- 
bers and  dates  are,  No.  SOS,  Oct.  13 ;  307, 
Oct.  17  ;  208,  Oct.  ai  ;  and  210,  diiootered  on 
Nov-  13.  The  names  are,  respeotiTely,  Uartha, 
Hedda,  Lacrimosa,  and  Isabella.  Tbo  Jitrono- 
iielip  Naehrichlen,  No.  2112,  contains  the  re- 
sults of  a  large  number  of  obaervationa  of  the 
small  planeta  made  at  Diisaeldort  last  year  by 
Dr.  Lntfaar,  and  some  by  U.  Fomarantzeff  at 
Tashkend. 

The  Aioenoan  Assodntion  for  the  Advance- 
ment of  Sctenoa  will  hold  ita  annnal  meeting;  in 
Montreal  daring  tho  week  oommeacing  Aug'.  2S, 
under  the  presidenoy  of  J.  W.  Dawson,  LL.D., 
F.R.S.  _  The  Allan  and  Dominion  Steamship 
Componiea  have  plsoed  at  the  disposal  of  the 
local  oommittee  a  nnmbcr  of  retom  tickets  at 
reduced  rates  between  Liverpool  and  Quebec, 
:iditiahoped  that  thoy  will  bo  utilised.    Those 
ho  can  make  up  their  minds  thus  early  to  take 
pleasant  trip   should  nommunicete  aa  aoon  as 
convenient  with  Dr.  T,  Sterry  Hunt,  Montreal, 
The  BxhlbitiOD    of    photographic    apparatuH 
id  apeoimona  at  tha   rooms  of  the  Sooictj  of 
rta  IB  attractive  alike  to  the  btudent  of  the  art 
photograph;  and  to  the  ^neral  public,  for 
bile  the  former  is  tntcreatod  in  the  display  of 
strumenta  and  other  uppliances,  the  latter  find 
pleoauce  in  eiamimng-  the  beautiful  speoimens 
of  the  art.     ScientiSo  men  will  be  interested  in 
the  eibibits   of   the   Physioal  ObseTyatory  at 
Ueodon,  and  those  of  Dr.  Huggioa.  P.  Qalton, 
F.R.9.,  shows  bis  conipoaite  portraits,  the  Kaw 
Committee  specimens  of  the  traoingn  taken  by 
tho  meteoTologicol  instruments   at   Kew,   and 
tbo  School  of  Hilitaiy  Ecgtneering  some  special 
apparatus,   inotnding    ona  for   meagiuintc   the 
height  of  olonds. 

At  the  general  meeting;  of  tbe  Liverpool 
Aaeociation  of  Science  and  Arts,  held  on  the 
1  inst.,  Mr.  T.  Farmer,  P.C.S.,  read  a  paper 
Lubricants,  an  abstract  of  wbioh  we  shall 
probably  give  neit  week.  Mr.  E.  Carter 
delivered  an  intcreaiing  Icoturo  on  Microscopi- 
Ife.  The  Association  has  a  very 
promising  libt  of  papcra  to  ijo  rood,  and  we  note 
■'""'"  '  art  to  bo  given  on  tbe 

Pu^ue"  wilt  be  given 
by  Mr.  W.  H.  Daviea,  on  an  upright  spinet, 
copied  from  an  antique  model  by  his  Arm  ex- 
pressly for  the  occasion.  Tho  fugue  was  sng- 
geated  to  Soarlatti  by  n,  oat  walkuig  scToas  the 
keys  of  his  harp-ichord. 

One  of  the  telephono  patent  oases  haa  been 
settled  :  the  United  Telephone  Co.,  who  hold 
Bell's  and  Edison's  patents,  obtsiotng  judg- 
ment against  McLean,  of  Edji'bnrgh. 

of  Otto  1'.  Xinford,  settled  in  favour 
of  tbe  plaintiff,  wLU  long  be  remembered  tor  the 
clear  and  elaborate  exposition  of  Patent  Law 
^ven  by  the  Master  of  the  Rolla,  and  Xrtirda 
Jostices  Brett  and  Holksr. 

An  interesting  lectiLio  on  the  use  of  gas 
workshop  tool  waa  delivered  by  Air.  Thomas 
Pletober,  to  the  UanobeBter  SuientiQo  Stadents' 
Associadon  on  the  Itt  inst.  It  has  been  pub. 
liahed  at  Warrington  by  the  Gmnlitii  Works, 

The  eihlbition  of  the  Stanley  Bicycle  Club 
opened  in  the  gaUeriea  of  the  Agricaltural  Hall 
on  tbe  9th  inal.  The  gronnd-ftoor  is  ocoupiod 
with  the  Sportsman  Exhibition,  which  has  been 
eitensivelj  patronised  by  the  represantatives  of 
sport  and  those  who  aapply  the  various  require- 
ments, from  carriages  to  cricket-bala. 

Col.  Lansaedat,  Director  of  the  Conservatoire 
des  Arts  et  Metiers,  Paris,  has  iasued  a  pro- 
gramme of  the  lectures  on  applied  eoienoe  which 
are  to  be  delivered,  free  of  any  charge,  durii 
tho  present  seasion.  They  are  aa  follows: 
Col.  LiusMdat  on  Applied  Geologr  ;  M.  de  la 
Gonrnerie,  Descriptivo  Geomttry ;  M.  TreBca, 
Mechanics  applied  to  the  Arts;  M.  E.  Bcoquerol, 
Applied  Phyaios ;  M.  E.  Trelat,  CivU  Consti    " 


The  phenom. 

M.  Berthelot,  _  _^ 

movement  in  gases  that  is  quite  distinct£m 
sound-wave.  The  velocltj  of  tbsnoiJ.nK 
depends  merely  on  the  physic^  natan  dif 
gas;  but  in  "the  eiploeive  ware,"  riH 
travels  at  a  different  rate,  it  is  a  chann  it^ 
mical  oonslitution  that  ia  propagated.  Iiii 
inhydrio  miitore,  while  soimd  trandi  ^i. 
reboitT  of  oU  metres,  the  explosinnrihii 
velooityof  284Imet.rea.  The  prindpil pqi ' 
of  the  explosive  wave  are  briefly  these  :-(l|] 
proponted  oniformly  ;  (there  nay  U  ' 
perturbaUons  at    the  ends  of  the  tote).  | 

velocity  depends  esseutiaJly  on  thenitini 

gaseous  mixture,  not  on  theoutaiialatlhlf 
[3)  The  influence  of  the  diameter  of  Uutaht 
manifest  in  capillary  tnbes,  the  vrloatr'  ' 
reduced  in  these ;  bnt  the  veloeity  ~~ 
becomes  less  and  leas  dfpendent  oa  thei 
tho  wider  the  tube*.  (4)  Tbe  veledtr 
pendent  of  prraaure  (at  least  betwea  1 
M.  Berthelot  investigalea,  "  ,  . 
French  A  codemy,  the  theoretical  relationl 
the  velocity  of  the  wave  and  the  chemical] 
of  the  gas,  and  iinds  the  eiperinumtal  naris 
harmony  with  those  of  theory.  It  wosUmi 
that  in  the  act  of  explotion  a  certain  nrnte 
gaseoua  molecules  in  the  section  GraMntuid  I 
n  forward  with  all  the  velocity  coruBjst 
o  the  maximum  temporntore  derdtfidtf  i 
hemical  oombination.  Tbrar  shocka 
tbe  propagation  of  the  latt«c  to  the  next  |d 
and  the  motion  is  sueoessively  reprodiiai«t 
a  velocity  equal,  or  at  least  c-<mpar*ble,kM 
of  tbe  molecules  themselves. 

A  schoolmaater  in  Niee,  M.Fonniier,  biai 
tat«d  among  children  a  Saciiti  fnlni'm  k 
Froimli  di  la  Tern.  The  loembers  ars  U  iM^ 
of  their  leisure  hours  to  deetrojiifs^ 
larvn-  and  proteotlng  nseful  biid^.  ak 
reatsa  are  elected  and  prizes  awarded.  ll| 
operations  of  this  society  are  indicatfJl^r 
following  Bgures  :  From  April  1  to  Aa~ 
~  "*  \  the  members  destroyed  4,o5o  beltiafi 

1,     reprBSentiDg  no    fe 

IsivK  ;     134,328    oabbage 

hoppers;  63Q butterSios :  54..    . 

I,i74  grubs;  and  35, 331  inaecls  of 

This  is  porhsps  a  doubtful  ki    ' 

encourage  boys  in  (who  are  n . . 

a  class  foi  tenderheartedneeF)  ;   but  tlia 

seotion  of  tbo  society's  work  maj 

commended.    While  lhetnt*lof  i — . -, 

l,6ii.i,57B,  the  mimbcn  (,ucceeJediii» 
tecting  06  ncats  with  329  birds. 

The  danger  of  Are  in  theatres  has  ririUjin 
preased  the  public  mind  of  late,  and  piim^M 
reform  are  nfe.     The  question  of  forMMjIt 

)f  gas  in  Paris  theatres,  gains  in  it 
{£' Blnlrifili  says)  every  day.  It  a^ 
nineteen  6ree  ha veooGoried  in  those  tast 
1S26  to  IS81,  or  ao  years  lexclnding 
to  criminal  acts.)  NotwithstoDdirig  ohM^ 
oaations  and  anrveillanoe,  of  aavtnteev  fre  ■ 
the  proiinces,  tiftaen  have  Ixen  naet  '.' 
when  gas  came  into  use.  The  G-i-v  ^ 
proposed,  for  rapid  eittnctiou  of  En% 
boilers  aliDuid  be  kept  near  the  theatre,* 
full  pressure  during  the  performances:  H 
pipes  being  led  to  the  more  dangerODiF' 
the  building.  Tbe  D^-uHekt  laiMitti  4*J 
advocates  a  largely  extended  use  of  a** 
other  metals,  in  place  of  wood, 
tioa  of  theatres. 

The  wonderful  wooden  tunnels,  or  ■"■•"''J 
of  the  Paciflo  railway,  oover  forty  win* ■ 
rood.  They  are  of  two  kinds,  aiieR<t'4 
steep  roofs,  the  other  with  flat  roofV;  ■»■ 
firmly  made  to  support  tbe  great  wtigM''^ 


J1 

of  pmidtt 

;  i   but  lit  aU 
nay  be  oentMl 

rfWctxMiV 


, ,  Prof.   Pidignt,  General  Chemistry  :  Prof. 

Airao  Oirard,  Industrial  Cbami»trj|;  Prof,  dc 
LugneP,  Chemistry  applied  to  Dj-eing,  Glaj-s, 
i:l^  ;  Prof.  Bous-inguult,  Agriculmrul  Chemia. 


,e  to  support  the  great  wngM  "^ 
the  nuii  ot  avalanches.  ^'^^^ 
plates  of  iron  asperate  the  boUdingi  ^ 
tions  (as  a  preoaulion  in  view  ot  fir*), 
lie  great  ten-mile  sbcd  (here  ars  safc  ^_ 
electric  fire-alarms.  At  the  summit  i"*?^ 
and  tank  alw'ijs  ready  Co  flood  the  ip'i'"]" 
in  an  instant.  The  eheda  cost  per  Bila^M* 
12,000  dollars  ;  and  in  t-ome  places,  *''*'V^ 
masonry  was  needed,  as  muoh  as  30,0M  «W* 
While  these  shed H  nhul  outa  grand  ™«.l^ 
without  them  would  be  imposaible.  &<•<'■■ 
five  feet  of  snow  falla  t>n  them  in  >  toj-* 
often  thirty  feet  lies  on  the  ground  it  ™'^^ 
In  many  places  snow  aocumulatea  l«a4^* 
I  fifty  feet  above  theee  great  wooden  a^^ 


B.  10,  1BB3. 
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crmlnlng,  that  !i,  ths  poeitlon  ot  tbe  nodes 
mtral  BesmantB  in  a  sonndin^-pIpe.  To 
LtlJc  mcmbruie  on  a  Email  ring  is  attached 
'  light  rod  of  graphite,  one  end  of  wMah  is 
)  otcillate  In  a  Jiole  made  in  a  small  plcee 
itMm,  (npported  bj  a  aemicircnlar  piece  of 
lOud-  WMn  thie  ioBtranient  ia  at  a  node, 
iwa  a  roll  in  tbe  telephone,  lilco  that  arising 
libldAdcanmitB.  On  maTingfroin  thii  along 
Til  Mgment,  the  eonnda  booomo  farther 
The  mDsioal  lound  of  the  tabe  is  uot 
in  ths  talaphone.  "With  a  small  ordinary 
plune(withont  membrane)  intiodnced  into  a 
□BS  hean  the  mnnoal  note;  but  the  inatra- 

doei  not  enable  one  to  diatingniah  the 
and  the  vtratraL  Mgmenti. 
ibteiTanean  telegraph  line  is  being  com- 
between  Paris  nnd  Ljons  (by 
wnej,  and  it  will  be  ultimately  extended  to 
dUM,     The  tine  is  compoaad  of  three  insn- 

oabtei,  each  oontaining  seven  diatin:rt 
,  It  ia  dlTided  into  seotions  of  500  metree, 
sg  of  rapid  det«ction  of  [auj  pirt  needing 
npalrad.      Tfao   whole  is  innlotied  in  Iron 


LETTEBS  TO  THE  EDITOE. 

kw  T*9«<uaii  fir  Hit  iirimlumiM 


HtM.  A  military  and  atrategic  signifioance 
Mn  attached  by  some  to  thin  schsme  ;  but 
too  dif&cait  {La  Nature  aaya)  to  conceal 
■  line  for  it  to  be  long  serrioeable  in  ease 
t,  Ita  real  adTantaga  liee  in  protection 
•tanoaphetio  electricitj  and  molenient 
m  (not  to  apeak  of  malicious  injnry). 
I  standards  kept  in  the  Paria  Observatory 


et  d*  PAyiiqi 
omatkahle  lowering  of  the  sea-IaTel  was 

observed    at  Antibes   and  uoighbonring 

on.  the  southern  French  coast.  It  was 
ban  0-30m.  (say  I  foot]  and  lasted  about 
light.  (Itisknoimthat  thereishaidljanr 

Uie  Ucditarranaan.]  The  shore  was  laid 
{n  P>ns  over  which  small  boats  can 
f  eah,  and  various  marine  animals  were 
wd  or  the  direct  eolat  r»ya.  ^. 
s,  who  wcote  to  U.  Paye  about 
MnomenOD,  saggeslsd  an  elevation  of  the 
1  *i  the  probable  oauae,  but  the  lattot  as- 
^  effect  rather  to  the  recent  high  atmo- 
0  piesanre.  Particulars  of  this  pressure, 
«rienoed  in  France,  have  been  published 
._  Renou.  The  raaiimiim  on  the  Faro 
lint  Slam  occonod  at  10  a.m.  on  January 

when  7S2-13mm.  was  registered ;  thin 
ponds  to  ?36'g3mm.  at  sea-level.  With 
soeption  (viz.,  the  observatory-readiug 
Imm.  on  Febrnary  Gtb,  1821],  this  is  the 
itpressnTe  that  luis  ocourrod  f or  neari j  ~ 


ry.    M.  : 


o  which  the  rooeot  high  pres- 


oombination  of  a  qnartz  piism  with  a 

Rtism  of  benzene  or  benzolene  (rsfringent 
i")  is  reoommended  as  a  ve^  advao- 
«  method  of  ebserving  the  solar 
■vrances  and  Hpota  or  tlie  reversed  colours 
ohromoaphere.  With  one  combination 
ctreme  rad  light  is  eliminated  ;  wit^  the 
:^  extreme  violet.  He  wishes  the  Venus 
t  committee  wonld  try  the  tyatem  with  an 
al  transit,  to  verify  Che  extreme  precision 
listinctnets  of  the  images  thus  obtained 
Bormous  disperaiou  and  the  most  exag- 
d  magnihing  power.  Irradiation  Is  got  rid 
Itho  confusion  produced  bj  iuterforeuoe 
falls    away  (the  light  bting  moDOobro- 

get  hens  to  lay  well,  it  is  often  thought 
a^  to  pnt  them  on  a  dung>heap.  The 
advantage,  U.  Lemoine  says  {Journal  de 

it  proriding  heat,  and  this  is  often  lost,  as 
■wis  get  wet  with  the  liquid  manure  about 
M^i.     On  the  other  hand,  in  seeking  in- 

toe  fowls  spread  out  the  dang  and  destroy 
BtHising  projwrties.  The  farm  yard  is 
id,  and  beoomes  dirty  and  repnlrive. 
er,  M.  Pasteur's  researches,  prove  that 
m-oholera  is  produced  by  small  parasites 
■ped  in  the  inUatinca  ;  these  are  evacuated 
ng,  and  multiply  in  the  dung'hesp,  and 
aUy  in  the  liquid  round  it.  The  dung- 
ihould  be  kept  near  the  atablea,  &a,,  on  an 
meablo  or  paved  baac,  and  surrounded 
a  Uttle  wall,  which  will  prevent 
ng  away  its  valuable  qualities. 


II  putiinilsi  kuniMge  *od  sntriiiiaa  d  tu 
uBce  oJ  ludi  ■  psHO  (K  nA  ■  (DBstala,  tkst  ss  to 
atliKtUui,  knows  BDBon  tkiawfart  •rarMtrOoss, 
ud  rsk  to  kssp  ■  olattB  with  this  UCtla  jriCtuM  ol  Us, 
vflliniMtekecoVTlts  ths  vtuUhoayDf  pliTiliiki:  avfdi 
bmwliHMS  gift  la»anmitaem  dwtveUatr  wttfaML" 
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I.aaB  OBSBBTATOBT  —  THB  THST- 
IHO,  MOirVTINa,  ftc,  OF  A  Sin. 
TBLKSOOPa  —  THE  8FBCTBOSC0PB 
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1  the  shape  ot  the  Thirty'Stxth  J 
"*  'he  D&ector  of  the  Hr™«"'  ' 
.,    ProfMoi    B.    G.   Pii 

report  commences  with  a  retarsnce 

poiitlon  of  the  Observatory,  and  itA  author  ei- 

SBHBS  an  opinion  that  any  addition  to  the  avsilable 
nds  of  an  established  institution  ia  full  work 
most  neossaarily  be  indefinitely  more  valuabU  than 
the  devotion  oi  tbe  money  to  the  founding  ot  a 
fresh  one.  Be  goes  on  to  illustrate  and  (mforoe 
this  by  ref  smng  to  the  excellent  work  which  has 
been  performed  at  Harvard  since  the  raising  of  a 
subscription  in  1 STS  for  the  support  of  the  observa- 
tory for  five  yean ;  the  land  thus  created  havisB 
enabled  him  as  director  to  increase  the  number  i3 
his  asiiatants,  and  so  allow  their  work  to  be  mora 
advantageooslj  directed.  Truly  this  is  a  noble 
and  pnusewomiy  form  of  endowmsnt.  Be  it, 
though,  carefully  noted  that  it  ia  wholly  the  result 
of  private  effort,  and  that  tbe  sobicriben  have 
given  their  money  with  a  distinct  and  perfect 
knowledge  of  tbe  objects  to  be  effected  with  it. 
Professor  Pigkeriug  has  by  no  means  whatever 
gone  wbining  to  CaDgregsto  "eudov"  him  oa  the 
mendacious  ground  that  the  study  of  telesoopio 
nebnlie  will  enable  him  to  prediflt  hnrrioanes,  or 
that  eommsrcial  orisca  may  be  foretold  by  the 
methods  of  stellar  photometry '.  He  is  too  genuine 
and  eameit  a  maii  ot  scienoe  to  descend  to  sach 
low  srti  as  these ;  and  bisfellow-ritizenH,  kuowing 
right  well  that  in  proridiug  him  with  funds,  they 
are  minstering  to  the  interests  of  trus  science,  ore 
libenl  from  their  own  rewuicea  to  an  extent  which 
is  as  praisewortby  as  it  is  gratifying.  It  ia  time, 
though,  to  turn  to  the  details  of  the  work  oontained 
in  tbe  lep^  before  me.  Beginning  with  J  apitef's 
Satellites,  we  find  that  61  eelipaes  ot  Jnrats^s 
SatelUtes  wera  pbotometrieolJy  observed  during 
the  year  ISSl.  In  another  branch  ot  lesearoh 
carried  on  at  Harvard,  the  obsecratiou  ot  objects 
having  singular  spectra,  the  amount  of  work, 
from  pressure  upon  the  obierviEs*  lime,  and 
unfavourable  atmospheric  oondiUons  comluned, 
has  been  limited.  It  has,  however,  tmen 
found  thst  ths  star  LI.  IZiVi  exbiUts  a  speetnm 
of  three  bright  lines,  the  saoond  probably  coincid- 
ing with  the  F  line  ot  hydrogen,  while  ths 
t«o  others  were  found  in  the  spectrum 
ot  Comet  3,  1881.  The  star  J.'  Pappis  was 
found  to  have  a  banded  spectrum ;  and,  what  is 
paitianluly  interesting,  the  colour  and  speotr*  of 
two  Stan,  one  in  Fnppis  and  the  other  in  U« 
Hiuor,  induced  the  behet  that  they  must  be 
variables  of  long  peiiod,  a  predietiou  subsequently 
verified  by  observation.  In  the  photometry  of 
variable  stars  3  Persel  and  D  U  81°,  26  have  been 
parttoolarly  studied,  no  less  than  2,748  oompari- 
BOns  ot  Algol  and  m  Penei  having  been  made.  On 
one  oocasiou  GOI)  observations  were  made  between 
thehonnof  Sb.  46m.  p.m.  and  3h.  3<hn,  a.m.  ia 
one  single  night,  la  like  manner  3,27a  csmpari- 
sons  were  mode  of  D  M  8P,  26,  and  26.  Elements 
and  nihemerides  of  the  vsrioui  oomels  appear  to 
have  bav  oomputcd  by  Hi.  Chandler,  as  soou  after 
their  rsepeotive  appearances  as  a  suflioieut  number 
of  obMcratlOD*  eotdd  be  obtained.  On  the  work 
of  the  Mnri^i.n  insbuments  Beoerally  there  is  no 
need  for  me  to  dwell  here,  at  asj  differ  in  no  im- 
portint  respect  from  those  carried  on  in  all 
standard  obssirvatoriea :  a  vord  may,  though,  be 
given  to  the  Meridian  Photometer,  by  the  aid  bI 


a  paragraph 


in  a  letter. 


which  the  light  ot  every  star  visible  to  the  naked 
eye  in  latitude  42*  23'  has  been  rigidly  determined. 
About  78,000  meaaurei  have  been  made  in  all, 
36,000  since  Nov.  1st,  18S0.  The  report  conclude* 
with  a  deeoriptioo  of  the  system  ot  time  signalling, 
a  list  ot  papers  issued  during  the  year  by  ttw  offleers 
of  the  obsOTstory,  and  some  miicallanecus  details 
as  to  the  initmmenta.  Jtc,  belocging  to  the  Obser- 
vatoiT.  A  mote  interesting  illnitntiDo  ot  what 
may  be  effected  by  disintemted  devotion  to  soienoe 
thsn  Professor  Pickering's  report  affords,  it  would 
be  difficnlt  to  discover. 


I96M  p.  496,  I  am  very  plea 
him  such  assistance  as  :*  =- 
him  within  the  Umitsoi 

First|than,  let  me  onawer  his  queation  cooeeming 
the  Traportum  formed  by  the  componante  of 
e  Orionia.  There  is  nothing  at  all  wonderful  in 
seeing  tour  stars  In  this  with  a  power  ot  120  on  a 
2ia.  achromatic,  inasmuch  as  ths  smallest  star  of 
the  tonr  is  of  the  8th  magidtndr.  What  Is 
realty  very  much  more  sztraoraiaar;  is  that  Ur. 
Bridle  should  be  able  to  divide  Satom's  ring  with 
so  small  an  aperture.  This  speaks  volumes  for 
the  excellence  both  of  his  huttnment  and  bis 
eyedght.  He  is,  though,  mistaken  about  seeiog 
four  ot  Saturn's  Hoons.  Tiro  ot  them,  at  least, 
must  have  been  fixed  stars.  And  now  tor  his 
requeet  tor  some  really  sevsni  teati  tor  his  tele- 
scope. He  may  begin  with  Bigel,  and  see  it  he 
con  detect  the  eamet,  I  presume  that  he  knows 
where  to  look  and  what  to  look  tor.  f  Leonia  will 
require  a  fine  night  and  the  highest  power  ha 
poesessee  to  see  it  double ;  and  90  Leonis,  a  ver^ 
pret^  triple,  will  cot  be  too  easy.  Z  Cancri 
(really  a  triple)  he  should  see  ss  a  double  star 
without  difficuln.  60  Cancri  will  tax  his  powen 
ot  viiiau  from  the  minuteceas  ot  the  comBanian. 
My  qnerist  should  get  that  most  sdmirable  little 
book,  Webb's  ■'Celestial  Objects  tor  Common 
Telescopss,"  he  will  find  it  a  penect  mine  of  infor- 
niation  on  objects  suitable  for  telescopes  from  2in. 
ip  to  121n.  in  aperture. 


Sepieoe  ot  a  toles 
i  Solar  image  it 


lUnabon  of  lenses  placed  between  ths 

, }t  a  toleseope  and  the  screen  on  to  which 

Solar  image  it  forms  is  east  would  make  the 
sharper.  It  could  only  have  the  precisely 
oppiMito  effect.  The  secret  is  to  nae  aa  low  an 
eyepiece  as  poanble  tor  this  sort  of  work,  and  to 

'1  move  the  screen  away  from  the  eyepiece 

. as  the  image  shows  a  tendency  to  become 

with  reference  to  the  question  concerning  the 
circle*  of  an  Bqaatoreal,  the  hour-drole  mutt  read 
Xllh.  or  XXIVh.  when  tbe  dedinati  on  axis  is 
level  and  the  instrument  Is  in  the  Meridian ;  and 
the  Declination  circle  read  0'  0*  when  the  telNcope 
points  to  the  celestial  Equator.  To  find  a  star 
though  requires,  strictly  speaking,  a  clock  show- 
'—  ddereal  time— that  is  to  say,  the  Sight  Ascen- 
—  J  of  the  Meridiaa.  Suppose,  then,  that  we 
have  such  a  clock,  and  looking  atit  at  MeanNoonon 
February  24th,  we  find  that  it  shows  22b.  17m.  3s. 
How  are  we  to  set  our  Eqnatoreat  to  point  upon 
61'  Cygni.  Ths  raalRlKht  Aseensiou  of  this  star  is 
2Ih.  lm.36B.,andtakingthiafrom22h.l7m.3s.wa 
get  Ih,  lam.  27i.  Causing  ths  vemiers  ot  the  Qeoli- 
nation  circle  then  to  read  38*  10'  X.,  and  taming  the 
telescope  so  that  the  bonr-drde  reads  Ih.  I5m.  27s. 
Fust  or  west  ot  the,  Meridian,  the  star  ought  to  be 
in  the  field.  Or  suppose  that  on  the  same  night 
wo  find  that  the  Clock  indiDates  the  Sidereal  time 
tobe6h.30m.l4s.,Bud  wewanttn&ndCastor.  The 
Bight  Ascension  ol  Castor  is  Th.  2Tm.  7b.,  and 
its  Declination  32^  ff.  Setting  the  Dselinstion 
circle  to  this  latter  reading  we  merely  take 
6h.  30m.  14s.  trsm  7h.  27m.  7>.,  and  the  B.A.  ot 
the  Star  being  greatir  than  that  ot  the  Meridian, 
now  turn  the  telescope  so  that  the  hnnr-circle  reads 
57m.  63s.  East  of  the  Meridian,  and  then,  as  before. 
Castor  should  be  in  the  field. 

I  think  that  Mr.  Tippinge  (query  4fi86G,  p.  505} 
(riU  find  infcomatiou  on  the  sabjaot  of  Speetro- 
■eopioal  Meteorology  in  Vol.  XlV!  of  the  "  £din- 
bntsh  Astronomical  Obeervationi."  The  use  of  a 
pocket  spectroscope  may  be  acquired  in  a  period 
rarying  from  SO  secoDdato4  minate*  in  tbe  shop  at 
which  It  is  purchased.  I  believe  that  the  Scottish 
Astronomer  Boyal  i>  the  inventor  of  the  method. 
Ton  lookat  the  sky,  and  should  tain  be  approaching, 
it  is,  I  believe,  alleged  that  Dumeroos  dark  absorp- 
tioo  lines  made  their  appearance  in  the  neighbour- 
hood ot  B.  As  I  never  use  a  big,  big  B  for  this 
purpose,  though,  I  am  unable  to  say  from  personal 
experience  how  far  this  is  to  be  relied  upon  a*  S 
means  ot  weather  prediction. 

I  am  very  sorry  that  I  (ailed  to  be  entirely  in- 
telligible and  explicit  in  the  reply  to  which 
"W.L.O."  reterBinqairy458S3(p.QO0).  How, 
in  my  turn,  I  cannot  understend  how  by  brioging 
the  hour  of  newer  fuU  moon  to  the  Qrsenwich 
meridian  ot  his  map,  ' '  the  positiou  of  Sun  and 
Moon  at  these  times  becomes  known."  As  (or  the 
sngolar  distance  ot  the  Son  and  Moon,  it  means 
the  angle  subtended  at  the  Earth's  centre  by  a  line 
joiaing  the  centres  of  the  Sun  and  Moon.  Id  prac 
tlce  it  is  measured  with  t.h««t,i.'kas&,<}u>v#i'i^^ 


KNOLISH  HBOHANIO  AND  WOBU)  OV  SOISNOB:  No.  SSI. 


Fn. 


limUi,  to  whieh  Uiowni 
•n  lubMqauutlr  «^<lv>l' 
"  W.  L.  U.'»  "  •luwy  w  MMu  .. , 
to  SolM  HoIiimM,  uriHiit  ho  H|HuikH  uf  "  tliu  iliaaji- 
ptMMUM  uttbu  .l/<.rin'.i  itiw."  Cvrtujiily  U(l  Uia- 
Ktmm  uf  IiUliH  I'li'lilMiiB  KTur  ■ippuaTiiil  in  T!it  Xuiiti- 
mI  AlmaiMi:  ITinluTthu  nuiit  f hviiuibUu  puiubto 
BOBBrtMiitlun  "t  taiamnttaxtcat,  a  tutal  KclipN  o( 
Uia  Hun  mfty  liut  at  Iha  KiinKtor  iiouly  K  luiuutui ; 
Ml  aimulu  una  inuiu  thui  1:! ;  uu  ths  nthoi  liuiil,  k 
total  •olur  Kalf  iwn  luuy  lut  iiiilf  %  Urn  VEUundi.  In 
an  Kcllpm  o(  tnn  Mnuii  bIui  may  bu  lotklly  uIwouTod 
for  lb.  bOm.,  uiil,  mrkuiiiDK  lima,  tliu  lint  to  tho 
lait  ooutaat  ci(  Iha  iNmuiuhTa,  tbn  wititu  phvuo- 
iMQon  niay  IimI  train  'ilu  Win.  TbD  iliutauu  of 
KpUpaMlntba  X.:»lir.if  Alm.i««e  axo  r^ly  ouly 
n  iiwiiili'  witli  wiiuu  kui)wlci]f>e  of 

Tiio  cHliuLiliiiiiii  (lu  wJiiiih  uiiu  of 

B  liui'il  uMuiiy  St  liii;x  o-lani  iikijh  is 
'■  iiotilo  wiirC,  "SiiliviicolBait  I'dMCiDil 

jau  tomowliat  nfnlil,  from  a  cinaldr  whldi  I 
baT«  tiut  had  Mint  to  iiiu  bj  a  frionil,  \\  uii-'nibei  of 
tha  BBlaDogKpbiRal  Hdciaty,  tlut  that  tltj  excal- 
hnt AtMMiatliiii  must  bnuuItiUK  iutu  alodway. 
nw  oiimilar  lu  which  I  rufvr  cuiiiin>iiKi.-a  l>y  ibiiiiig 
that  a  HMatiiiK  bitd  born  licM  >■  in  oumiciiuviire  uf 
thaasptnimraufadoqbkiilitHvully  ill  thn  nianain)- 
■BMt  ottfaa  biuiiwui  o(  tho  Soaiutj,  Pint:  'fhu 
inaufltoloan  ut  tbu  mbacriiitioiii  to  luitnin  tlis 
aapwiw  Mcond ;  Tli»  »up|ilT  ot  mattui  iiitervie- 
lii(  fur  pabHeatioii  boiuK  uaall,  lbs  diity  u(  tUlini' 
Iha  moutbl;  niuuben  )w«>iinl  too  hnnTily  oa  ttiu 
•iIltor,whon  liBM  in  rloaulj  i<cru|ii«il  «ilh  othrt 
aaipwatttaU."  Itrfim  ]iiih>o«linit  to  tbu  romi-ily 
'  oE  it.  miiq-i'ilril  fur  imvtiiiN  thia*  iLinioul- 
,  tt  mny  Im  worth  wiiiln  to  miuluo  lui'h 
'tin*    UiihihItm.      N\<w,    tikhiiiit    i^    "^uit 

I   and    abiding    iulemt    iu   SeTiinosmiihy 

mjMU,  I  haTP  luadu  it  niy  busiixM  to  iuatltuto  a 
faw  InqoirlM:  and,  from  wlmt  1  coa  Xsia,  no 
nport  ot  Iha  lliiani^ial  couditi.'ii  ul  ibo  Sueiety  Una 
bain  tMurd  liucii  Uaich  11,  ISSO.  Ttitn,  thou|!b, 
after  najraDUt  uf  tbc  iiriutoT'i  a^'couut.  poatiiss, 
Jto.,  than  HMTiK  to  hitro  irmafnod  a  baluico  in 
hand  of  .CI  !<''>•  7d.  Ai  lat  m  I  con  1««d.  the 
*  ~  *  ~  '  I  hu  ralbi'T  iucivaMd  than 
Jikto  to  wiiivh  1  am  rcfwiiofi : 
iiin  thau  can  br  i^id  tur  tbe 
wunban  ol  tii«  j-::--  ..:.  Th#  Sodrty,  I  am  in- 
fonaad,  on  uuim|wach.tb!o  Huth.iri'y,  pay>  w 
honac-Nnt  lu  anjr  form.  ll;v  CUDcil  ^'t  lbi_ 
Itdjal  AatRMi'iniMl  S^vifty  bxTiug  grtnt^-d 
thorn  pMmiuion  l>>  luiwi  in  Ihv  K.A.S 
anaitmoill.  Whtii.v.  ;h«l.  *'thO  iufufticii-nc; 
ol  tha  *aban'i|itl><u*  w  MWiain  ih«  cxpcnMs' 
ariaea,  U  by  Qit  iiu«ii»  otviotu  u  fn  ligh:  t.i  suv- 
ooa  notaelaa^ly  hhi«d!h>N«BCiL  W«a»,^A-.- 
artr  f Bithx  to^  thai  ;he  mrnit«i(  dt>  ut  fcruiih 
Mffldaut  i&alifT  to  dll  a  uiinaiT  publication  cix:- 
tiatiiicof  ri^ht  Hff*,  S)in.  I*r  V'.ia.,  ai>d:L3i  :li^ 
^itoT  ha*  n<>  tiK«  is  i2i  the  '.t^^M:  Xli<<ia*i 
not  lay  nnfh  (at  lh#  ;«al  •■f  tij-  $i;biiO|-»pti.'aI 
Soaifty  ai  a  Ksly,  a'.tboagh  :;  -.un>i,  in  f.diu^ijo 
ftdcBMa,  br  iiiitd  ;hii  tka  u;uily  jti<>'i.'iu 
waathcc  wi:h  ah;,-^  wo  hsvo  It.u  iurtt^i  :u  ^ 
land  tor  a  Ktij;  'Amv  yatt  I.m  xm  k.  Miiouily  i: 
ped<dBi>t  ouly  Luu.u  Ol^itr.;::^::!,  Vu:  cciul 
vork  of  all  Sfr.-f.^'*"*-  '^*U  if  ^  tuif.Ai 
aaoanlAlor^  vt;  r.utM'r  •!.><*  i..>t  fom<ia:j 
a  moodily  nuiuU;.  wjy  ihouli  not  (Lc^.<<ir*y'* 
/janJ.'bvpui.U^i.'J  alutvcraUot  IWAtnoulbt: 
And  thia  taiaft  ;e<  ;.•  ib*  in);,i(«:Ma  whifb  ii  to 


tba,   tt  mn 


.rain  iaitiiiji  1<J  luiiiutm  wu  didooutiuiioiii.  tLe 
piiucipal  laiRbt  baoiU  unil  linn  liuins  rsd,  yaltow, 
KTosu  ikud  blue.  Iu  thu  uisu  ot  twn  other 
motuoiitci,    ho 


larply,  toaethar  with  hiiub  liiioi  in  ih-t  mi. 

"Novice  in  Gwj1ai[y"    Oiiury  '10Li7'^.   )>.  531) 

■hould  pTOTiile  hiwaelf  with  a  banimur,  wilhuns  eud 


diatciot  be  i>  viiitlDg,  geolagiooUy  colouiud  (that 
tlie  Usological  Surviiy,  if  procurablB),  and  a  umple 
form  of  cliuomutec.  For  boolti,  ha  msy  get 
Mantall'i  "HadaU  of  Cra&tion"  (■acond-hand), 
NichoUon'i  '■Maniial  of  I'slmDnlology,"  and, 
!  all,  that  volume  or  vohtmea  ot  the  publioa- 


itnta  he  i>opo*a*  to  work  in.  Lutly,  it  ha  witbei 
[0  f[et  an  intaliif(ent  idea  of  how  the  phyiiosl 
itruotuTS  of  a  couutiy  ii  made  «ut,  and  a  ma^  of 
it  cuiutruatad,  he  ihould  buy  Peouing's  capital 
littbt  book.  "Field  Qeoloxy."  pubiiihad  by 
llailliL're.    Tbi)  will  form  an  etBdaut  outfit  for  the 
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'btained  hen  for  the  Btara  ha  mentioni.  Furthei 
nbsiirvationt  may  cauie  tho  flnul  valaea,  when  pub- 
liihi^d  iu  the  annals  ot  this  UbMnratory,  to  differ 
Bli|;htly  from  theae,  but    the  chaugea  coimot  bi 

"'"*'"  N„ 

n.A.,      Tlee..    ' V' M««- 

1S.1II.        .*    nitiiil.' 


youi  reiili 

LJULAiUHUUlHt.EIUlft.L3UL     LhodaiLEpOt 

In  a  ftiw  week)  it  will  be  too  late,  al 
preeent  BBa«Dn.  There  are  five  or  ; 
■ituate  on  the  louth  eijoitoiuJ  duk  i 
Lre  ao  many  of  them  and  totat  irf 
olou  tosether,  that  duriuH  the  reoal 
I  ha*e  been  quite  unable  to  krep  U 
Tbtir  ohanges  in  rtaihiiei-a  and  lii*  al* 
to  the  diSoulty  of  recogniBing  iodii 
and  there  U  great  dauscr  of  tbeii  g 
up,  ai  happened  to  the  dark  Bpdi  u 
the  northein  hemif  phere  hut  year.  Sc 
BpoU  ihould  beeaairy  wen  withagDodS 
thouirh  the  fint  nvun  of  apotl  teit 


is:>o. 


oba."" 
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(  Caniopcrip  1  40  0      ■  ■■-    ' 

'Iha  THulti  obtained  here  tor  the  tfteat  ot  atmo- 

ipheric  abaorptiou  iKne  well  wi:h  thou  of  Seidel. 

A  diuBiiTou  ot  the  whole  rubjeut  haa  induoed  me 

to  adopt  the  folIowiniE  rule:  Th>  appurent  liiffer- 

*B«  in  majroitndo  belwten  two  jlar*  really  wjuil 

in  brichtneu.  but  at  liiJE'tcnt  zvuilb  diitaucea,  ii 

:o  be  6xpr*»>ed  by  one-foutih  ol  tho  differonee  cf 

tbe  tiatiu^  BecautB  ^^f  thoee  zenith  diBtoacea.     Tbid 

f ormnla  appeari  to  be  utnlaclory  for  all  altitodee  ai 

which  i^an  can  be  obierv^  to  good  piirpote,  aud 

we  may  dnira  from  it  the  ibon  cible  ot  rfductLioi 

t3  the  zenith,  eiprcaied  in BtcUar  magnitudes,  whicb 


TES  OSIOK  TBATBZn] 


n*  at  my  diapoial  (lliin- 
aerer  Uea  aaytbinB  beyond  thawtfl. 
and  aixth  atan.  The  DegatiTaeTidiai 
from.  Ameiioan  obaerrcTB,  ii  my  tt 
but  I  ihonld  vaitly  like  Mr.  Comncn 
problem  with  his  magni&iwnt  STia., 
thereon  foi  the  bene  Ut  oi  thsreadaai 


w.  s 


[I9:il5.]-IE: 


tpeotioiaape  haa  done  mora  harm  til ' 
Itudy  ut  meteorology  than  anything  i 
to  (I'liaiiai  4oS6dJ.  lean  only  tjpfi 
tbimin  to  be  unaware  ot  the  eUbun 
of  Prof.  Piazzi  Smyth  m  the  tubji 
commend  them  to  hu  attention. 

He  ii,  too,  qoite  miitakeu  u  t" 
inttramaot  employed  in  auch  isTejii 
jiut  thapixkat  Bpe«tr;>*eope.  jj-I  j 
diapaniTe  power,  that  axe  ci  vJsi 
and  diT-air  bond  obodrraatuia.  whiJ 
eipeiuiw''  (of  Urgei  diqieiaio:^.  in 
only  occaaionally  lati  far  th*  u:tio 
of  anth  band*. 

<.;nildan,  Ffb.  4.  J.Bai 

KBDIOAI.  l^gP^.TTfl 


,  Reailer'' hi*-a  child  ei|:htecs  a: 
tre  ha*  a  whii*  iprck  ni.>iiii£  at>ial 
:  a'  alifiht  ii.duuna::ja  o;»u«d  1? 
I  teeth. "_ 


liih  Gfdn 


■  Zenith  R^!ii:-  Zmith  Ksdnc- 


ptobably  haa.  u  a  *|tack  npon  th*  e 
utthe^c.iha^vckbeiaj  muied  >1 


rvaUJ;?..-.: 


'^,^f 


flKW-;;-:;. -.  ..  

tobepubliahf.^  -  .i-i*it  ir.r.  .ri- 
nutiriab  iu  iLc  bi'-.'.t  :iV..e-:u 

Ipnnm*  that  lh:t  sallv  -j  t ^ 

and  i*  not  .i*  jwt  At;<c-->  '•V.^Td  uid*. 
iioniki*"  ;  b-.:;.  whir.  ix»ij,:i.iL.  •,'.  it  s/t'..t 
;<J.      I:   ;i»>  th.Kjh.-a*  "w 


Iklirida:  aitili-.!>«:7t';.'V.-:;£  .>  siilL^^t^ 
eal* te*tityin«  ;.i  h:#  »t:n:  p^iHcal  -.stii^: 
d*K>--Uth#«*".  f  t:r.:f  Str.ug.  f.'t  :<i:il.: 
to  tdi# •  ritrr, .'  ::.  i>; .-.;.■.  :!v.:.;;.  1  han  i 
UunthatmhettuatcRt'.J  r':hi  ;-.:i^.ah«d  r< 
ol n Munndv  hvitty,  .r . . .«:  t  -;  :„t  ja-.-mmU 


V«dhi:  aad  t  >-k; 


T  f  r.-i 


The  n-yv:  C'»TeQi4ut  way  of  findinic  tbe  i«nilh  : 
distance,  when  ^jreat  accar-icy  :>ue«iik-Ff.  tetmi  to  I 
b*lhpnae':f  s  >-h«it  aneh  a*  thil  •mph-'ted  hnre.  i 
and  d-.a.'ribed  in  Appmdii  A.  of  Vol.  XI.,  r-i  ila  I 
.[>!•„)'>  -{  thii  ObfWvatorT.  It  coiuiiti  rf  il 
ftWTt^o^Ah-.^icprc'ifOt^ODi-£^^nt^bnniapbere^ei'«ur#?d  i 
:o  the  «.-'£tb#iE  b'oR.-  a  it  tbe  Soith  To!*  i.>  ti«eo: 
■a  the  I'Hjinal  «oti»'.  an.I  eihibitini;  'he  h.".j-  , 
..-irrSraihe^unlleli  i-l  decKnaiiu.  and  therirc:.^! 
itiiiuil  alntule.  adart-^i  ;  :ha  latitude  oi  -.le ' 
(nti.'ti  at  whi:h  lb*  )la»  iic  to  be  obaerT^i. 

£dnrdC.  Plckerisc. 

HiTT-atd  C^ilece  Ob^-m;  rr.  C»::ibcij^. 


, .  PI.n!IUS-DAIlK   SPOTS   OS  JUPTTEB. 


!  fluid  hu  wLa: 


lule*  or  lumT'lca  ran  :.rt<Kx^T  -.ie  < 
t:-?  _t  sW:  l.;ili  --F^  --is  ^*^ 

r\  It  upon  nofkilf.^  je-j^— .c.     A  :^ 

pemiai^Ki  *cai>  ■ap.^  ^t  tca.   » 
puiioiet  upon  th*  cjrt.il.  j=ATt  l:iiit 

puatule  ^;<a  n^t  ^eai   -:   L:k^'<  j 


nerd  b*Tc 


f-t.-.-.Ki'l* 


wiU  Ahf  prfcv  v.f^:y   .."  -.^it'-a  kLjw-^ 


■•Waa'rtTi  =ii  ie  with  »  "^  j:  J 
»  T.-wrr    i  :.V  i=:  I  wii   wi.:e 


1he"i-f^i^'  :: 


Tew  of  ;lirt«  Wi:tK    \-  To 

ohanration*  the  yt...'«  'v.-.v  of  fs-vusm 
tiMMly  viaaU*  in  ih«  Ausiiti  n-Uv'n.  iug 
abaiat  fn^m  ih.>i»  .-.:  i'^f  X.-Tvuihei 
SMThi.  who  ob.erv,-.i  tL?  N  -n-ihi,  m.:. 
tSl^  nolad  that  the  tjvf.TV, 


f  ■  -f  v^itn*!,  :tjc;h. 

;-:■•■•.  afir.r.jr.j  a: 

.    i:  that  tiaw  t:=a.v-^t.-r.;ei:  ;-  .■;**r»\a:c.  :i  cas  ^y  a  [*«.isai  *;*«-  ^zs.  - 

■  >e  ft  ^te  .-aJT  i;r  ietiTct^i^^wLi;  w-re  ie  ta."*t  wiii  -i^m*  t±>*  rpasiy 

p'  ^«iE7  ja  Tayi^r.    In  a  rr^ch  »kt'c^  :uad«  al  the  S}:;i  %  ii~z.  ji:.'i^:  i-».- 

■  ;-3«.  twopirauaeot  c«=Tisir.-.'-aE.lu£*an>*hows,  :::?t?T-r:iie  ^^rf-Tfa.  wn 
M»;fi»»cl.'>i*t.'^*tb«r:  Jh*»»  iTef.T:-'i»i'.r  the  *as.j  -  ■»;*  a^*?-  »*i  .  ■• -i-. 


at  wlxh:±jia  -bcrier. 


XHaUBH  moHAina  and  wobld  oi  aoiXNOB:  Ko.  esi 


..SIJ 


Qaining  will  be  ktt«i  b«t  to  ehildran  by  getting 

'-from  ft  dnj^iflt  noma  Boft  pilb  emoh  ccmtuuiDR  oae 

I'Xnin  of  qaiDioa  and  made  up  nith  coDtnetioii  of 

.     -raei.    Tbe  pill,  U  pat  iuto  a  piece  of  bread  and 

I    '-ImltBr  or  into  a  vrape,  will  b«  imllowed  withoat 

iMtiniC  it.    Or,  ff  the  child  be  laid  npsn  ita  back 

I      -and  the  pill  dropped  into  ita  tbroat  with  one  hand 

,      trbile,  with  the  other,  a  ilBiiert-epaDntal  of  thin 

I      *>od  oc  eweel  mllk-aad- water  be  tipped  in  alter 

{      fh*idll,tliB  otdld  will  iwaUowit  wittaoat  trouble. 

Tkd     method     of     giTioj;    mediciaea    ' 

I  "-fihfldroi  ii  bettBT  ,thHn  by  way  of  powdi 

I  '  pDl  be  apt  out  another  oan  at  odcb    <xi  )(i>eii, 

,     -wkBTBBi  irith  a  powder  there  ia  no  ICDOwing  haw 

J     inDehliai  bean  awalUired  and  how  mash  baa  beau 

'latt,  and  oftm  it  is  not  aafe  to  repeat  the  <l<He, 

■Bhongii,  probably  the  ehild  haa  uot  had  what  waa 

'^  lotoadea  to  be  adminiateredp 

As  to  lotion  for  auch  an  oye,  it  i«  neeleu,  and  will 
I  nobably  only  irritats  the  eye.  Let  the  eye  ba 
ksfit  cloeed  and  ooTcred  up  warm,  and  thrice  " 
day  bathe  it  with  warm  water.  Tbe  diaeaa., 
I  aduiough  appaieotty  looal,  dspenda  for  its  cure 
I  upon  oonstitational  meuurea. 
I  Acm  (46804], —Acne  ia  a  very  annoying  and  dis- 

j  Bgndng  diinaae  whiob  laata  tor  maDy  yean  nnleee 
.  mwarly  treated.  Bat  it  ie  voir  easily  remedied. 
It  la  a  inucdly  looal  diaeaae  ol  the  akin,  occurring 
^■ntally  at  the  period  of  adoleacence,  but  lome- 
'4mei  laatliigtiinnigh  life.  The  boalth  abould  be 
'  cantnllT  attmided  to :  but  that  alouo  will  not 
'Wme,  whiob  ia  alocal  Dbatmotion  of  the  lahac 

•Un  la  fnnilahed  with  aoc-lika  fomdea,  moreor 
■»  branched,  in  the  snbatance  of  the  akia,  bat 
Vpening  upon  the  enrlaca  of  the  akin  by  a  tubolnr 
noatb.  The  hicctiou  of  thpt-e  Eebacuoua  (ollictea 
ia  to  aecretq  fatty  matter  which  oazi^  out  upon  the 
Voots  of  the  hair  and  upon  the  area  of  tae  akiu 
vnrronnding  each  particular  rolliclo.  Upon  the 
Boae  and  akiu  of  the  lace,  niiil  of  len  about  the  oar- 
lilBBe  of  the  ear,  theas  glauda  are  rery  lai^e,  pio- 
iMlb^  to  protect  the  ezpoai>dpart3  of  the  face.  The 
""•OMnon  which  they  form  in  uot  oily,  bnt  grcaay. 
Attimea,  for  want  of  proper  oleatidng  of  the  akin, 
Vm  orifleea  of  theae  Riands  become  blocked  hy 
particlei  ol  dirt,  which  are  mbbt^d  iuto  tbe  ori- 
AcM  and,  mmbininit  with  the  lieaed  fatty  matter 
oocing  from  the  oritlce,  produce  obatructiun.  Thii 
'ofaatnietiou  of  dirt  and  fat  growa  larger,  and  oon- 
jlitulei  tha  block  apot  which  is  ao  diafignriiig.  The 
■"fctty  matter  aooreted  by  the  follicle  Ihenosfocth 
^MWrnnlatee  behind,  diatendiog  the  amocnlna  into 
miWBoh,  which,  the  larger  it  bec^mea  the  farter  it 
ri  by  ocenmulation  of  fat  from  ita  lining  mem- 
e.  Thua  a  little  knob  tonaa  beneath  the  black 
nt,  and  computes  the  firat  stage.  Intheacalp 
itten  goea  on  till  actual  tumonts  are 
Eormsa  m  the  anbatanco  of  the  akin,  aud  which 
may  oft;n  be  aeen  projeeiiug  as  ninooth  lumpa,  as 
large  aa  a  walnut  or  larger,  and  often  iu  groupa  sf 
^oniiderablenambenaCBtteredareTthBacahiiand  in 
<m  atagea  of  growtb.  Iu  the  akiu  of  the  face  they 
MMlrgTow  to  the  aiiB  of  piipible  tumonra,  but 
Mmain  aa  little  knoba  beneath  the  bhick  point  until 
the  akia  around  them  bucouiF^  iiritsted  and  in- 
tiamed  and  the  obatrueted  follicle  becomea  the 
«aDtre  of  a  pimple.  This  iuHamea  and  breaka,  and 
•midat  the  matterwbich  it  diactiargea  will  befomid 
B  while  apcck,  which,  under  s  Ieds.  prove?  to  ba 
exactly  like  a  roiuttte  bladder  of  lard,  the  ueok  of 
tha  bladder  being  repreasntcd  by  tlie  black  point 
at  which  the  origiu:il  obatruction  ocaurred.  The 
Inflamed  pimple,  haviu^  burst  and  diacharged 
Itaelf,  heals  up  like  any  other  amall  sUceaa,  lear- 
ias  a  permuient  ecar  m  ita  place,  the  aebaoeous 
foUicle  having  been  entirely  destroyed  aud  ei- 
tnided.  Now,  upon  the  face  of  a  peraon  anflering 
from  acne  may  be  aeeu  theae  lolhrlea  in  all  staged 
of  obatructiDn,  iofldmrnatiou,  and  residual  acar. 
and  by  iuapeotion  every  pbaae  of  Ihc  proceia  which 
Z  have  dtacribed  may  be  followed  if  the  descriptiou 
iriiioh  I  havB  giveu  be  fully  understood.  This 
moeeaa  goeaoo  until  the  akiu  of  tbo  face  bos  had  its 
SoUiolfla  dcatroyed,  and  tbe  aurfaceis  permauentl^ 
'damaged  by  miBute  residual  Bears  :  and  during  this 


Bowib; 


,  which  taata  f 


■  yeats, 


■UDually  in  a  stat«  of  puatnlatinu,  which  is  painful 
.and  unsightly.     Ho  much  for  the  diseaao. 

Aa  to  the  remedy.     For  glauda  already  pustu- 
lating, the  ouly  remedy  '-  '    '■  " "■-- 


But  so 


may  bi 


oclpl- 


tated  and  shortened  if  the  puatule  tto  squeezed 
between  two  &iiger-nail.<  so  an  to  burst  tha  pustule 
and  foree  out  tbe  oUtraoted  iiliind,  which  will  be 
•ran  aa  a  white  core.  This  mechanical  iqueeiing 
ia  better  tb  an  piiocturing  with  a  luDCot  or  need  la. 
It  is  not  mora  paiuful,  and  it  ia  much  more  elli- 
«ient.  The  pressure  ^ould  be  applied  hy^tting 
the  nails  under  the  pustule,  dnubliiig  the  akui  into 
a  ruck,  on  the  creat  of  which  the  point  of  the 
pustule  ii  placed;  aud  theu,  with  an  instaut 
■kilful  pmsure,  out  conie  tbe  cnutents.  F>>r  auch  . 
follicles  as  have  not  puaed  beyuud  their  tint  stage, 
that  of  simple  aliitructi.jn  an  J  enlargement, 
there  ia  often  core  withnut  deatruction  of  the 
follicle,  and  without  residual  scar.  In  some  caaea 
ahampooing  the  skin  bo  aa  to  roll  the  akin  along 


WaTSB  with  dim  kneading  jireiau: 


the  under 


porta  of  the  skin,  applied  lo  as  not  in  any  way  to 

abrade  or  iuj  ure  tha  surface  of  tha  akin,  will  have 
the  ellect  ol  foreiug  out  the  obstructing  plugs ; 
and  then,  if  night  and  morning  thii  shampo 
process  be  kept  up,  the  diitendod  glands  will 
tinue  to  discharge    theuisalTes   freely,    and  will 
gradually  contract  and  recover  their  original " 
aud  dimeusioni.     This  process  1  have  found  t 
vastly  aided  by  greasing  the  face  thoroughly  ' 
a  little  pure  paraflia-lamp  oil,  which  eoaka  m 
litiueiies  tbe  falty  matter  at  the  orilicei  of    the 

glands,  where  it  is   hotdeued  to   a   waxy 

aiateucy  and  condensed  by  particles  of  dirt.  If 
the  paraffin  be  rubbed  well  iuto  the  akiu 
at  bedtime,  aud  then  iu  the  morning  the  face 
washed  and  Bh  am  paced  vigorously  with  hotwal 
and  a  film,  but  uot  soratcfay,  towel,  the  obstructed 
gloDda  may  be  entirely  relieved.  This  process 
may  hi  repeated  twice  a  week  unbi  they  have  all 
disappeared.  Of  courae,  the  action  upon  glands 
iuoiunbiy  obstructed,  and  about  ia  pustulate,  will 
be  to  bring  thom  all  rapidly  forwsrd.  When  the 
face  is  restored,  the  rolling,  kneading  presaure 
upou  the  skiu  ^outd  be  o.mtinueii  at  the  daily 

To"'Kosnoa"  (4.)070).— My  commenting  npon 
a  case  of  acute  disoane  already  under  the  care  of 
two  mPilical  men  would  be  UDproteaaiaual,  aud 
more  likely  to  do  harm  than  ;ood.  Qet  a  con' 
Bultatioo  with  some  well-known  phyaician  near  U 
jou,  who  will  arrange  tu  meet  yuui  local  medical 

men,  and  advise  lully.    After   the    

when  the  physician  diJivera  his  opinion,  you 

ontitlod  to  ask  forar-  — ' — '- — '■'-'* 

wish  for.    The  abler    _.  , 
will  be  to  make  everything  t 

Jamea  Edmunds,  U.D.,  S.a.C.F.  Loud. 

Graftou-atreot,  Bund- street. 


THE    CONBIKTTOTION    OF    DTNABIO- 
MACOINES. 

[19707.]  — Tnounii  the  diacuision  on  thia  auhjeot 
hua  uot  been  very  lively,  yet  it  aeems  already 
on  tbo  decline,  aud  the  vanity  horse,  the  cycle, 
takos  its  place  agiin.  Serious  readers  will  view 
this  with  regret.  Electricity  luid  its  production  ia 
a.i  worthy  of  the  first  pbce  iu  our  pages  as  any 
other,  lam  rather  aurpriscd  that  the  dynamo  haa 
eulisted  ao  (cw  contributors.  Is  this  due  to  a  wa  ' 
of  eipcricncOi  to  crjss  intereBts,  to  fear  ot  cri 
oism.  to  right  down  indiUFareuce,  or  to  all  thi 
together  y     It  so,   they  should  not  oil 


poric 


Tbos. 


I   the 


icrot  o 


Noh: 


9  atioid  of  the  dabbling  i 


n  will  a 


le  to  t! 


Un  the  contrary,  if  amateurs  ore  led  to  keep  up  thi 
excitement  thuir  iutorcata  will  be  promotud.  Aa  t< 
Otiticiara,  I  think  moat  ot  us  would  be  ready  aud 
willing  to  accept  coitpction,  if  olTercd  in  a  Mndly 
spirit.  BoaideSi  few  are  as  yet  ao  well  grouuded 
on  thia  aubjeot  aa  to  be  able  to  treat  their  Teas  well- 
iufgrmed  brothreu  with  discourtesy. 

We  nro  far  yet  from  the  ideal  micbuie.  The 
dynamo  ot  the  future  will  probably  be  compoaed 
of  the  good  poiuta  ot  the  proaeul  cues  with  a  good 

many  more  added.    If  every  iuvor' '—-  '-  "-  ■ 

Pitent-ofiioe  with  his  new  idea, 
rather   dllllLiult  matter    to    compoas    this   future 
mochiue.     So  many  rights  wilt  have  to  bo  bought 
up,  that  the  richeat  inventor  will  be  iliecouraged. 
Patents  may  have  their  good  effects  ou  tbe  develop- 
out  of  industty,  but   they  have  alao  thsir  bud 
ea.     A.  his  no  natural  right  to  limit  or  trammel 
's  field  ot  research. 

I  deem  the  present  timo  eapedally  appropriate 
discoss  the  consttnction  and  merits  of^thc  dil- 
ferent  dynamo  machine)  in  our  pages. 

Before  many  of  our  readers  will  bo  able  to  pro- 
perly profit  by  tbe  great  eibibitioa  now  opeDiog, 
they  will  require  a  Rood  deal  of  coaching.  And  to 
lluw  Buch  a  valuable  and  rare  opportuuity  to  paes 
'itbout  making  the  most  of  it  would  be  a  great 
ity.  Those  who  must  content  themsolvBs  with  a 
_iBre  dumb  admiration,  withaut.undeiataudiughow 
electricity,  the  great  Promethcns  of  modem  times, 
haa  been  chained  and  made  to  adminlator  to  our 
daily  wauta.  will  havfl|but  a  pour  enjoyment,  com- 
pared with  those  who  are  able  to  grasp  themeUmda 
by  which  feeble  man  can  commaud  the  foices  of 
iture  to  du  his  behoats. 

Lookiug  at  the  part  the  electro 'dynamo  machine 
will  heuoeforth  play  in  the  aodal  economy,  those 
who  can  enlist  their  aervicea  in  its  promotion  will 
a  chance  ot  doing  good  aervico;  ao,  like  many 

s  hive  done,  I  would  invito  them  to  come  for- 

w.ird  and  help  us  with  their  knowledge  and  er- 

What  baa  hitherto  appeared  referred  rather  to 

rgo  machines,  such  aa  uot  every  amateur  can 

alTord  to  experiment  with.     An  outlay  of  seme  iTJO 

or  £30  ou  a  mere  trial  ol  our     '- "      -  '   "    ■  --  - 


.nbjec 


e  have 


scarcely  advisable.    Be- 

, )ole  few  amateurs  posaeia.  A 

loocth  that  stun  aoi^ht  well  be  ventured,  and,  with 


£5  outlay  for  porta  and  materials,  a  very  iutareat- 
ing  machine  may  be  made,  one  that  will  light  up 
fairly  well  an  average  room  whan  driven  by  hand 
or  foot  power  only.  Such  maiduuaa  I  have  had 
and  experimented  with,  and  I.  ttaeretore,  apeak  ot 
facta,  not  mere  theory  or  exaggeration.  Iiuoone 
butter  able  will  deaonbe  anch  a  machine,  I  will  do 
it.  A.  CapIataL 

[mOS.]-lM  answer  to  "  Quicitor's"  letter,  if 
he  will  look  back,  he  wilt  find  my  apecifloatiou  of 
weight  of  wire,  &c.,  waa  for  a  machine  to  give  a 
current  ot  about  10  amperes  through  4  ohma  ex- 
tomat  B.,  that  is  with  an  G.M.F.  of  40  Tolta 
between  tbe  binding- screws  of  the  machine,  aud  I 
calculalo  that  this  quantity  of  current  should  give 
alight  of  about  2.0OO  candles;  at  any  rata,  the 
"Brush"  lamps  with  thia  current  and  E.M.7. 
are  said  to  do  so.  My  machine,  ut  about  800  reva. 
per  minute,  gives  a  current  of  about  15  ampetea 
with  60  volts  E.U.F.  But  in  giving  paiticnlan  I 
thought  a  amoller  machiaa  would  be  generallj 
preferred. 

With  regard  to  the  R.  ot  the  lamp,  I  eartainly 
do  not  Bee  what  di&ecence  in  each  lamp'a  It.  can 
be  made  by  having  me,  two,  or  three  in  aeriea, 
provided,  of  couiae,  that  the  machine  ia  arranged 
to  Buit  the  diSennt  sonditiouj,  and  the  same  cur- 
rent passes.  Wh;  ibmld  os«Jamp  have  a  B.  of 
1  ohm  and  two  have /our  limaB  as  mitohF  It  seems 
to  me  that  if  it  ooals  Qd.  bi  get  through  one 
would  oc«t  a   Bhilling  to  go  through 

But 


(unless    there   waa    a    leduc 
inUty):   it   .      " 


the  K.  varies  with  Uie  lice  of  the  lamps, 
far  as  I  caa  gather  from  the  few  itipnimenta  that 
have  been  made,  it  aaemithat  the  E.M.F.  required 
to  overcome  K.  of  any  arc  lamji  vatisa  through 
somewhat  narrow  limits — viz.,  fiaiu  3oto40  volca. 
Xuw,  it  la  evident  that,  if  a  current  of  10  amperes 
passed,  the  It.  will  be  Bomewhere  betwaan  S'li  to 
i  ohms;  bot  if  the  Ugbt  be  a  large  one,  with  a 
eurT«nt  ot,  aay,  4(1  amp^rea,  the  K.,  to  give  an 
equal  difierBnou  o(  potential  batweeu  tlio  terminals, 
will  only  bo  about  an  ohm. 

A  little  con»iderati"n  will  show  bow  the  K.  ot  a 
double  wire  is  only  oue-quartur  of  the  whole.  If 
a  wire  having  a  It.  of,  eav,  -i  ohma.  is  halved,  each 
piece  haa  manifostly  a  It.  of  IJohms;  but  it  the 
oorteut  is  allowed  to  pass  thruugh  ielh  these 
piaoes  in  parallel  circuit,  the  R,  umat  be  aaaiu 
halved,  ana  bacomoa  I  ohm.,  or  one-quarter  of  the 
original  R. 

The  failure  of  "Quiuitor"  to  see  this  point 
eiplaina  tha  ditRoulty  he  haa  fouud  with  regard  to 
Mr.  Ilanaon'a  figurea.  The  1.2D0It.  of  16  U.W.Q. 
wire  would  have  almost  exactly  Ii  ohms  B.,  which, 
divided  by  4,  gives  ulmiit  i  alim,  aa  stated,  the  E. 
ot  the  F.&I.  being  the  same,  or  i  ohm.  There 
would  be  l,300tl.  ot  No.  H,  or  ubout  l,OllOIt.  of  No. 
S,  as  "(JLiD^stor  ^'calculates,  weighing,  oa  heatatea, 
about  84ib.  Now  about  the  price.  I  don't  know 
who  "Uuu.'stor"  can  have  got  his  quotations  from  ; 
but  if  he  U  one  of  the  lorneBt  mauutacturera,  he 
must,  indeed,  be  doiug  a  gnod  tiniln  if  he  succeeda 
iu  getliug  Is.  Od.  a  pound.    I  don't  pay  so  much, 

ITie  machines  of  which  Dr.  Sicmona  apeaka,  in 
which  the  B.  of  the  F.M.  ia  made  ten  times  that  of 
the  anniturs,  ore  uot  worked  ou  the  same  plan  oa 
that  usuaUy  adopted ;  the  P.M.  form,  in  thesB 
machinsB,  a  shunt  or  by-paaa  circuit ;  and  they  are 
altogether  diJIerently  proportioned. 

In  EiifiiieLnifj  of  January  201h  there  ia  a  Verr 
imptute  deacnption  ol  a  very  nicely- designed 
Orumme  made  by  the  Spanish  Klectrio  Company, 
which  for  the  weight  of  wire  gives  extremely  good 
->sulla.  There  is  IWh.  of  wire  ou  the  armature, 
'..  Vh  ohm  ;  it  must,  therefore,  be  Ko.  16 
l.W.Q.,  or  a  titUe  &nar,  and  14Ulb,  on  the  fiaU- 
lagnets,  with  Z  ohma  It.  -.  thii  would,  tberetors, 
e  about  No.  12,  This  nuohiue,  at  1,300  reoa.  per 
linute,  gave  6  ore  lights,  each  having  a  length  of 
2  .3mm.  The  power  of  the  light  L>  uot  slated;  I 
they  wauM  be  about  2,(il)[)  candles  each. 
9,  as  far  as  I  Lave  been  able  to  discover, 
the  beat  reault  for  weight  ot  wire  that  haa  been 
attained,  thd  next  best  of  which  I  have  any  record 
leing  the  Brush  IS-ligbt  machine,  whiah  has  IGOlb. 
if  14  wiro  on  armature,  and  about  (KK)lb.  of  wire 
m  F.M.,  or  101b.  per  light  on  armature,  37lh,  pr 
ight  ou  magnetB,  the  Gramme  described  havmg 
luly  .JIb,  per  light  on  armature  and  Sttlb.  per  light 

I  hu|ie  this  will  help  to  put  "(Juccstor"  on  the 
right  track,  and  I  ehall  M  only  too  bappy  to  ex- 
plain further  any  points  he  or  any  others  may  not 

S0CIET7  OF  ABTS  PHOTOQBAPHIO 
EXtUBITIOIT. 

[10700.]— By  the  kindueaa  of  Mr.  H.  L.  Wood, 
Secretary  of  the  ijociety  ut  .\rts,  I  have  had  plooed 
at  my  diaposul  a  number  ol  tickets  far  the  above 
— ^ -'--'■:--    --|(i  it  will  give  me  pleasure  to  forward 


weu  worm  u  vuiu      x  uulu  oq  mere  ou  j.ubBiuk3r, 
tbe  Uth  February,  aud  shall  In  ^amxA.  ^n-»»^■ 


KNOUSH  HXCHANIO  AND  WOBLD  07  BOEENOB:  No. 


FsB.  10,1883 


■ht  of  OOT  letdan.  LettenftddreMedto  ma  atBtr- 
Binithua  will  be  in  time  up  to  lbs  lltb,  ftltei  that 
■t  BidlEr'i  Hotel,  Holbont,  London.    I  mkj  add 


yon  gave  ft  (hoif  deicription  of  tliii  new  tiiojclt. 
Sioee  then  many,  both  at  borne  and  abroad,  le- 
Itniug  to  yonr  pablication,  haiie  written  to  aak  me 
to  deHiibe  lbs  calculation!  on  which  I  based  tbe 
msdiiiLe.  I  giro  them  below.  It  will  be  exhibited 
bj_  the  nuken  at  the  Stanley  >how  of  bicyclei  and 

Let  AB  1m  the  band-lcTtr,  bent  at  the  nspet  ei- 
tiemitf ,  and  haiing  a  movable  f  nlcrum  a;  EO, 


19  of  the  iBTet  and 


OF 


25 


Now,  in  each  revolution,  eooh  hand  eretl 
power  (wioa — namely,  when  the  etank  ii  above  the 
axle,  and  below  It.  and  eaeh  foot  ones;  n  that 
when  all  are  at  work,  we  have  the  total  mechanical 
power  of  the  macbine  equal  to 


15 


=  21  nearly. 


It  ii  fonnd,  however,  that,  in  working,  it  i>  bait 
to  nee  one  foot  only,  while  the  other  reita  oi 
Itretcher,  aa  io  rowing. 

We  can  only  aatimata  the  meohanical  power 
its  true  value  by  Gompariiig  it  with  that  of  otl 
tiiojclse  calculated  in  (he  same  way. 


.__    ..  ,   and   the   wheel-aile   the   eatne 

diameter,  roooUecling  that  eearing-up  leeeens 
power  at  tbo  lame  epeaii.  Wo  have  here,  then, 
simple  wheal  and  sile,  of  which  the  mechanical 
power  for  each  toot  ia 


The  proportion,  then,  of  the  power  of  ths  tw. 
trioyoloB  in  favour  of  the  Volociman,  when  one  loo 
only  is  usf  d,  is 


a  litUe  I 


re  than  i 


:  1. 


Itmaybesuii  that  the  feet  are  more  powerful 
than  the  hands.  This  ia  granted,  bat  we  must 
recollect  that  equations  (1)  and  (e)  ihow  us  that 
the  mechanical  advantage  of  tbe  band-lever  ia 
nearly  double  that  of  the  foot-lever,  i.e.,  ai  28  :  15. 
Then,  again,  one  foot  may  be  set  against  one  foot, 
and  there  aig  (our  band-poweis  to  aet  against  the 
other  fool. 

Can  it  be  wondered  at,  then,  that  the  Veloci- 
man  will  mount  hilla  which  no  other  trieyoU 
tooeh? 

It  anyone  ahonld  niah  to  undontaud  the  action 


wheel  and  axis— one  for  the  feet  and  the  other  for 
the  budj. 

tiet  P  represent  the  preasaro  ol  the  band  at  A 
""  piwar  produced  by  it  at  E 


[J  „  pressure  of  the  foot  at  D 

<l'  „  power  produced  by  it  at  U 

K,  wbich  iamperpeoilicDlar.  I 
I,  far  the  bsnd,  Ukiug  Ibn  tnomeiits  r*  " 


Uy 

or  the  wheal  and  aile 
OP-PxOE.or^- 

OK 

,., 

mechanical  power  ot  the  macbine  as  far 
hand  ia  concerned -n  in. el y, 
R         n        P'        OR         AB 

p      J-     p     0  r  '  ti  E  -  i,j ' 

(seeDotebalow). 

Sacondly,    for    the    foat,  taking  tbe 

Q 

xDC  =  «' 

X  GC; 

ii  "" 

(iC 

(") 

Md, 

i«  above— 

B 

X  OPtQ' 

X  OE; 

('') 

r  Uw  nlios  [tJ    and    (I.),    wa   gat 


of  thii  tricycle,  let  hifn  take  an  ordinary  treadlo- 
lalha,  and  aeat  bimgelt  above  the  crank-axle  with 
bis  hack  to  tbe  bed,  and  Let  him  auppoae  the  con- 
nectiog-rod  between  tbe  crank  and  the  treadle  tu 
be  prolonged  for  the  hand-levET,  The  treadle  will 
represent  tbi<  tretdte  of  tbe  machine,  and  the  fly- 
whuel  will  represent  the  driviug-whael. 
Note.— The  IlituieB  here  aubsUtuled  are  (ha 
eaauremeuts  cslculoted  to  uife  the  maximuia 
mschanical  adrantHgotu 


actnred. 


TBIOY'CLBB. 

[inril.l-I  si!Otn.n  have  liked  to  have  said  a 
word  or  two  nii  this  aubjeot  are  thia ;  but  time  did 
not  permit.  I,  however,  would  like  to  very  briefly 
touch  on  one  or  two  points  which  hav»  cropped  up 
in  thalaatfownuinheniof  the  "E.  SI." 

To  gn  h«clt  to  X..  S7H,  Mr.  Uiood  (jivaa  u>  a 
brief  descri[iti>iii  of  a  macbine  that  be  boa  ridilen 
much,  and  with  crent  satisfactmn.  Apparently, 
his  machine  is  n  modified  form  ot  the  oiien  front 
kind.  With  (he  nreat  dilFcrRiice,  tliet  the  •mall 
back  wbr^cl  ia  replaced  bv  a  larva  drivfr.  Xow. 
whan  a  guntl'iman  with  Mr.  DIood'a  experience  and 
knowledge  tolls  ua  that  ho  rides  a  machine  of  thia 
kind,  I  tike  it  that  it  ia  a  very  atrong  argument 
in  faToul  of   the   open   front   and   rear-steered 


roachinra.  Amoogat  the  varied  teqniraBaii  is s 
good  tricyole  may  be  euDmantod  tM  neaa^tf 
havinK  ai  large  a  parcaitage  ■•  po~bl.  ■(»; 
weight  on  the  drivacs.  And  thu  Ur.  Botn 
maukino  evidently  eonf onoi  to,  u  ha  talis  v  Bat 
>>  the  Beat  is  in  part  off  andputlyonr  tha  dtta.* 
Therefore,  it  is  hardly  to  b>  wondKed  at  (hat  b 
finds  it  satisfactory.  And  to  go  faithM  rtill,  il  ■ 
no  doubt  doe  to  this  fact  tliBt  Ikl  "BBlTa''lM 
iUpopnIanty.  The  ridec  >■  oertunly  ^M«d«>B 
over  his  work;  fn  foot,  &litUa  bahi^Uaihava 
qnioUy  End,  it  he  takas  bla  ant  tatny,  ly  0* 
machine  "kickmgnp"  ia  front,  ud  gmM^ 
subsiding  on  to  the  Mfetywhaal  babiad.  Am 
this  fact  alone,  I  wonld  not  rida  a  "Sabs 
myself,  as  the  over-faalanoad  ponliati  ft  Ika 
aeat  would  always  keq>  ma  in  a  ilsfc  ol 
donbt  as  to  whether  the  tnachme  wa*  slwri  H 
pitch  me  oS  ovsr  the  backot  the  taatornot.  Ilsto 
Ihis  to  be  a  great  paint  against  thia  dam,tai  it 
favour  of  theopao-front  maehinsa.  Ko  doMaal 
can  ride  up  bill  or  ovsr  ohitaolaa  liattv  bf  jmm- 
osUystudingoatbaliaadka.  But  I  mnsteMlM 
a  great  weaknees  for  comfort,  and  thia  i^  mte 
as  tbe  seat  goes,  best  gained  bf  tha  nsa  of  a  Hsr- 
steered  mat^ine.  I  do  not  oar*  to  laan  ierwmt  m 
it  riding  in  a  race  all  the  tintr,  neither  do  I  BBS  Is 
walk  on  the  treadle.  OathaoontrUT.  I  likakdl 
ateaioona  wall -cushioned  Mat,  wUkoatlWDf 
the  steering- wheal  liftiDg  off  tba  Bronad  rtaas 
sits  buck  io  comfort.  And.  let  me  add,  tkat  tti 
quaetion  of  steerage,  whicli  ia  an  impostaat  da- 
meat,  cannot  be  so  well  gained  by  a  majKMflsl 
has  so  little  weight  on  its  staeraga  aa  to  tilt  ^  M 
easily.  What  the  result  woold  be  it,  whsDmsaf 
fait,  the  rider  s«t  back,  and  thos  liitad  luasla^ 
off  the  ground,  I  will  not  predict.  It  mi^btM 
ugly  BpiU.  an  tbe  guidjl:^; -power  wonU  b^  d 
course,  gone  for  the  moment.  It  may  faaillMT 
wall  for  racing  men,  but  it  doe*  not  coma  np  lO  Bf 
ideoa  ot  comfort,  and  as  I  lide  not  for  i«bMf,_W 
for  health,  pleasure,  and  bnsinaat.  I  eatad} 
agree  with  Mr.  Blood  and  hi*  type  ol  inarhia«. 

"  Clerical  Bicyclist "  asks  agnaation tfaat IhaN 
frequently  put  to  bioyoliata ;  Hinr  ia  it  that  ta  W 
weather  one  never  moots  one,  OC  ray  nnlT' 
Does  not  this  show  that,  with  aU  ita 
advantagea.  it  ia  not  able  to  face  all  wea. 
conditions  of  the  road  1'  I  ride  in  all  wi_ 
and  through  mud,  or  what  not,  whilst  tba  nlk- 
men  of  the  two  wbeela  appear  to  faai  to  uestt) 
hard  drivini;.  The  great  quation,  in  my  miai,  ii^ 
tbat  what  is  wanted,  ia  to  so  modify  tha  tdqdi 
that  it  ahould  be  able  to  mn  faat  OM  goodnifc 
and  yet  have  plentv  of  poim  if  pwaing  tkta<p 
mud  or  Blush.  Hijl-ollmbing  ga»r  partly  Hssli 
the  requiiement;  but  not  m  the  way  I  tma 
it  will  etentually.  And  in  Meaan.  £lli*  «d1 
Co.'s  reply  they  touch  on  a  point  of  fnri 
moment — viz.,  the  improvemaat  of  tbe  tarn 
themeelrea.  Tmly,  this  is  gTeatly  wanted.  Vi 
want  men  ot  ths  HacAdam  atamp ;  mot  As 
modem    sballawpatea    who,     at      least  _  ia  s^ 


diitiict,  spend  the  ra 


ayera'  rnoney,  not  in 


locomotion. 

Amongat  Ihe  new  forms  of  maehine  octttilTaM 
ia  an  arruif^oient  applied  to  Ueaar*.  £0^*1 
Coventiy  Itotary,  in  which  the  osoai  obaia  ii  Ml, 
but  in  a  very  novel  way.  The  frame  oaBJatsS 
eitanaioa  with  a  forked  end,  whioh  oairias  a  itat 
shaft  and  a  pair  of  bicycle  OnuikB,  and  tko-«lsit 
ia  aa  arranged  that  the  real  axle  of  tha  doiw  ' 
brought  tu  the  centre  of  the  machiiia.  It  apfW* 
to  mo  to  be  likel);  to  posaes*  iBTeral  adnatagm 
inasmuch  as  that  ia  a  two-track  maidiiue,  baa  s* 
upcD  front,  and  drives  from  the  oenbe  line.  East 
friend,  in  pait  numbcn  of  the"E.  >L,"  gissHy 
advocated  the  old  form  of  this  machine.  And  tt* 
new  arrangement  aurely  moat  further  add  b>  n* 
utility. 

The  que«tfou  ot  aingle  v.  donhle  driven  asaw 
far  from  being  aettled  jet.  I  should  much  like  U 
try  my  band  ou  a  really  good  dsuble-diinDC  aa- 
chine.  Oue  that  would  enable  -  "  '  ^ '" 
words,  bacbwardg,  and  yet,  goini 

the  treadles  to  ba  used  aa  loot-n 

haiB  the  greatlf-dnired  property  of  dri' 
wheels  eiiuallf  in  a  straight  track,  and  no 
tha  diiiuig-powar  to  tite  wheel  doing  the  leatf 


LATBS8  AND  LATHB- 
[10712.1— Mv  attentian  baa  been  called  to  Dr. 
"  tjoindor  to  a  previous  con«*pandM<, 


ible-diinoc  aa- 
oe  to  pedal  ttr- 
doara  hill,  aUor 
lit  it  msit 


ir  Iss 


Edmunds's 

Dr.  Edmunds  i5  well  known  ea  a  phyan»- 
losrk:  ha  is  alsoanenthusisat,  as  evideaocdlgrlb 
ityle  ot  his  letter,  and,  while  I  agree  in  moth  tW 
he  Bays,  and  would  consider  any  of  hia  nttvaMa* 

._,.. Q^^  I  „,Qtur»  to  think  heehowalhatW 

exhaustively  acquainted   with  the  wl 
subject  ot  screw- threads,  and  that  oonBeqnutlj  t* 

.! :_..  (]jg  douj,, 

,.__,_..    a  enter  into  a  dieouamoa  Bftf 

screw-thresu^iUpouwhich  prolific  question  so  m^ 
bos  been  already  written  and  publishad, 
have  I  the  "         
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davotsd  to  Vol.  T.,  whiob,  Dr.  Edmuuda,  1  know, 
Will  bo  glad  to  hear,  hoi  now  made  couidcrable 
tuograa, — but  I  Tsatnre  tu  troubls  you  with  this 
Isttar  to  ooDTey  a.  word  or  tvo  that  I  hope  m&y 
hSord  tba  mtoimatioD  you  coriCBpaDdeot  hiis  been 
mahle  tn  obtain. 

Foi  Kboat  tha  Uat  fifty  jean,  Uoltz>piTeI  and 

Co.  h>T8  made  tha  thieada  of  all  their  meaiuriDg 

Mid  Iwding  icrdvii,  imd  numbettiss 

parts  o(  thB  inch  ;    '        ' 

oiul;  tbs  correal 


r-threada.  Table,  pag«  073,  Vol.  I  . 
'■  Tnming  and  Mcchaiiical  Manipoldtion."— Tha 
tiro  largsatdiunatara,  D  uid  E,  ate  both  '  *' 
Oatad ;  the  neit  lutreat,  F.  i>  No.  b; 
ue  No.  Q;  I,  J,  and  K  are  No.  S  ;  M  ia  : 
N,  and  P  us  No.  10  ;  0  and  Q  are  No.  11 ;  and 
the  tD«r  unaUsst,  R,  S,  T,  and  U,  us  oU  No.  12 
thisad.  The  latter  is,  thsrefore,  simply  a  con 
ulent  wotkihop  mark,  and  oue  thnt  toon  beooi 
tamiliu'  to  the  mind  aa  reprew-Qtiug  both  the  thread 
and  tho  siia  of  the  tap.  That  theta  may  be  aome- 
tbing  to  bs  said  ia  favour  of  these  partioular  tapa 

ScefuUf  alladed  tu  by  your  cm 
f  are  not  aliqoot  pacta  of  the  iuoh,  li 


workiuB, 


,  _  -nabaled  di'i 

Oovernmant,  emiiieut  eugiQeeta,  and  othen. 

r.  Edmiuida  makes  muiry  at  aome  leogth  on  > 


on  tba  lorew-gaidea  of  truiTetKiBg  mandtila.  a 
iMTing  qootod  a  foot-Dotefrom  my  foiutb  votuD 
Hsks  qiwationa,  tha  replica  ti>  Which  I  oonce 
i  by  that  note.    FuttUec  a    " 


aent.ll 


e  flnut  a 


tha  first 


v-i;uid(a,  and  the  ail  pura  ol  acrew-looli  that 
match  ihaiD.  ample  for  their  rauta,  and,  tkecefore, 
daaire  tu  pjiaeia  ao  more.  Thii  aambera  1  to  6 
mia  only  engraved  aa  a 
•alaot,  aay,  tho  coaraoal 
bIkboo  ai  the  guidua 
.  nawer,  and  I  have  uorer  heard  that  they  bare 
oitgDiacouTeiiieiiceto  iotelleats  STSii  farlaiaacute 
tban  that  of  Dr.  EJmuada. 

To  my  mind  one  part  ol  his  joka  falls  rather 
flat — viz.,  "  that  the  work  may  tuuat  ods  pitch, 


d  the  at 


;ut  a; 


_.     .._e  will   dsa] 
aurew  when  these: 


■oof 


threads. 

and  the 
.,    .   ,  ,  '  piocess 

Di  matching  them ;  that  la,  apiilymg;  the  taeth  at 
the  tool  [o  the  threads  ol  the  ^uide  about  to  be 
need,  and  obaerviag  that  the  one  diop  into  th( 
other.  X  might  almost  call  thii  an  intuitive  pro- 
oseding,  and  it  is  certainly  neuly  isvuiable  witb 
guides  or  taps  by  practical  men,  and  I  hope  I  shall 
not  be  iadaooroua  in  iiiminding  Dr.  Edmunds  that 


tha  lubjeot,  he  admitted  that  he  "had  usvi 
Uiongbt  of  that."  May  I  noir  be  permitted  t 
thank  you  by  anticipation  far  maartiug  Iheae  re 
plies  to  joui  correapondeut'a  quories. 

John  J.  BoltEapffal. 

64,  ChariDB-cioss,  Feb.  ~ 

[Every  leadar  will,  we 
HoltzapHel  lor  the  above  i 
appeal  tohimto  say  a  wurd  or  two  occasionally  _ 
our  columns,  oo  tbu  art  of  which  he  iatha  aclLnow 
lodged  uiaater. — Kd.] 

OBHAUBNTAL      LATHE  -  THBBADS  - 
SFIBAL  AFPABAT05,  &o. 

119713.1—1  BEOBET  that  Dr.  Edmunda,  in  letter 
19691,  should  have  thought  it  right  to  atizmatisa 
me  aa  "  a  viotieiiaer  of  my  cUaota,''  simply  because 
I  do  not  make  the  noae  of  mv  lathea  of  tba 
partindar  thread  that  ho  thinks  tbe  beat,  or  use 
RpecialsBrawsfaroUierpurpoeea.  Aahehasdona 
I  deidiDe  to  have  any  furlhar  diaoussiou  with  b 
any  other  subject.    " 


generally,  I  wouli 


it  place,  I  wBfi  not 

_        _   _  eaih  threid,  but 

■imply  what  tbomeauiog  of  the  lettaraN.,n.,  &o.. 
wars,  and  1  did  not  give  a  pige  of  details  because  I 
didnot  ocusider  it  uecesaary.  I  freely  offered  to 
lead  the  actual  tooTa  iosleod,  and  I  cuuiot  sea  that 
my  P»pB"  ^'■'"'  ''*^"  ■"  *°y  ""^  "  lisB^d*^."  "" 
Dr.  Edmunds  oaierta. 

In  viewer  to  ■'Oideric  Vital."  relative  to  (he 
flxlng  of  the  nut  on  la  plate,  the  two  acrewa  which 
adjust  tbe  nut  to  take  up  the  back-lash  must  be  set 
up  before  tbe  nut  is  drawn  up  tii{htly  to  the  plate, 


end,  and  with  aroie-eud  cutter  in  the  drill-it 
"     groove  may  be  out  out  vary  neatly. 

n  answer  to  "Spiral"  (letter  18690),  I  . 
only  say  that  it  is  my  intrution  to  finish  the  spiral 
as  I  said  ;  but  I  have  so  many  private  letters  ai ' ' 
for  different  illustratioDS,  that  I  scarcelr  1 
whisb  to  do  first.  It  may,  however,  bo  expected 
vary  shortly.  The  drawings,  page  101,  are  baU- 
siae,  and  the  wbaeis  Chat  are  bored  out  to  the  ^  ^ '~ 
dmmeter  are  alt  the  higher  numbers  down  t.  . . 
If  "  .Spiral "  ia  malciug  such  au  aiiparatui,  and 
would  like  any  informRtion.  I  shall  he  pleased  to 
help  bim  in  every  cay  possible,  and  should  advise 
him  to  call  and  see  the  apparatus  at  work. 

J.  H.  Bvaaa. 


[lOTU.]— BBFEBnma  to  my  letter  on  page 
I  find  the  piintsr  has  iBtbar  eiaggersted  meaj 
menta   given  by  ma  with  regard  to  the  bore  of 
certain  wheels.    My  irords  were,  "  which  numbers 
[wheels)  are  to  be  bored  out  to  IJin.";   not 
stated,  14in.  Spiral. 


THB  ABUBTBONQ  LATHB. 
[19716. }~If  Fred.  Carra  allows,  as  bia  letter 
appears  to  state,  that  tba  Armstrong  lathe  is  to  be 
underatood  to  ba  a  metal-worklng  machine,  then  I 
am  ready  to  admit  that  it  vrill  probably  answer  '*' 
intended  purpoao :  aiid  that  if  necessity  compelt 
have  many  machines  united  in  one,  this  is  at  least 
IS  good  as  any  in  tba  market.    Bit  what  thi 


If  WB( 


latol 


,  .t  doea  not  dispiove  the  fast  ttiatall  such 

tools  are  terribly  costly,  uecesaarily  ctumay  and 
iucoaveniant,  and  aro  generally  condemned  by 
practical  woikm^n.  Personally,  J  am  too  fend  of 
mechanics  aod  micblncry  not  to  feel  great  inl 
iu  al!  noveltiea,  and  am  at  the  preaent  time  t 
sponding  with  ona  firm  about  tbn  application  ol 
milling  apparatus  to  a  iatbe :  bat  here  again  ditfi- 
oultiea  arise  which  ouly  a  practical  meohanic  would 
foresee,  and  which  und  no  litUeioKenuity  toover 
came.  I  think  1  may  as  well  state  that  1  have  bei 
oorretpondiug  with  the  Bntannia  Co.,  aa  well  i 
with  Major  Armstrong,  about  tbis  oombiuatioo 
lathe;  and  itsprobab1ecost,Bi  well  as  itamaritaand 
defects,  have  been  subjects  of  discuaaion.  ac 
Fred.  Oarre  used  not  think  I  am  counsel  oi 
other  side  while  ha  is  lor  plaintil!.  1  have  no 
to  oppose  its  iutroduction,  and.  on  tbe  other  I 
I  ahould  be  aoiry  il  Major  Armstrong  ware  to  risk 


Ingeniously- planned     mi __.    .. 

macketablo,  tor  sslf-eviileat  reasons.     I  feu  that 
Fred.  Carre  bas  much   mistaken  tha  drift  ol 
letters.     He  seems  to  think  that  1  desire,  tor 

reason,    to   write  down   this  lathe  and  oppBi 

introductioD,  Probably  my  opinion  would  have 
little  influence  either  way,  nor  do  I  desire  such 
inSuence ;  but  in  discussing  a  new  tool 
one  can't  avoid  pointing  out  its  weak  points 
aa  wall  aa  its  stiong  ones  —  and  the  weak 
paints  here  are  those  I  have  laid  down :  primt 
coat;  heavy  apparatus  to  ahitt ;  and  that  a  lathe 
made  auffioiently  massive  to  carry  the  varioui 
appliances  intended  ' 


well  1 


e  for 


and  i 


wish  to  torn  penholdi 


torn  pe 
shirt-studs',  aod  4in.   or  6in.  woodwork 
bore  a  2iiL  or  3ia.  engine-cylind' 
Ergo,  1  know  aa  a  fact  tbi '      '  " 


away. 


_ itableforthe 

Uttei  job  will  »«f  be  so  for  the  former,  although 
made  to  do  it  under  compulsion.  But  this 
Blren^ena  my  argument.  It  ia  onlj  tbe  amateur 
who  IS  so  ooreasonable  se  torequire  a  lathe  capable 
ol  light  and  heavy  work,  or  a  laihe  capable  of 
"  diversity  of  opemtioni."  A  workman  is  not  so 
hard  upon  latbe-makera.  because  he  ia  eilliei-  a 
metal- turner  or  aof'  or  hajdwood  tumei^navar  a 
comUnntion  man  needing  a  combination  lathe. 
Tbe  reason  I  ant  working  out  a  milling  apjiliance 
is  beeaase  it  would,  in  very  many  coses,  answer  as 
well  aa  a  planer  and  sbapcr  for  amateurs,  and 
would  not  be  a  ht  la  Mft  about.  A  plain  spindle 
like  that  of  a  ciiculu  saw  would  carry  tha  cutters : 


nothing  to  unrig  but  the  spindle — an 

it  directly  ynu  begin  to  work  it  ont,  the 

necessity  of  a  vertical  alide  appears,  and  there  is 

~  ~>  rocni  between  the  tool-plate  of  the  slide-rest 

id  lathe-con troa.     I  am  mora  and  mora  convinced 

that  a  latba  sbenid  ba  kept  to  ita  apecial  work 

iloae,  and  that  even  m  oost  a  separate  machine  ia 
chespest  in  the  long  run,  as  it  is  nndoubtedly  the 
most  eflioient.     The  principle,  too,  applies  equally 

o  tbe  workmen.     It  is  a  pit^'  that  amateurs  do 

lot  stick  more  generally  to  one  class  of  work— 
metal,  plain  woi  '  ''    ""  "" 


both 
taeut 


._ ^  .  nl  the  nut  whore  it 

The  best  way  to  hold  the  nut  to  cut  the 
ia  upon  a  steel  arbor,  with 


be.     I  include  myself  in  tl 


[19716.1— I  HATE  one  or  two  remarka  to  make  ■ 
the  letter  ol    "  E.    P."    {Xo.    19689). 


at  CO  cut  me    tliinki  this  "  overtlonc  comomanon  lama  a  mis- 
DUt  upon  tbe  1  take,  ver;  costly  to  make,"  and  "  very  troublesome 


I."  I  think  he  is  aaauming  a  little  too  macb 
and,  till  we  know  what  it  will  coat,  it  ia  a 
boo  soon  to  assert  it  will  be  very  costly.  A 
A  Uajor  Armstrong's  illustration  in  Septem- 
}  will  show  at  once  that  there  ia  not  "  some* 
always  in  tba  way  to  want  moving  or  filing." 
he  lathe  is  to  ba  used  for  plain  turning  or 
-cutting,  the  wtiole  of  tha  shaping  and  drill- 
anie  slides  off  the  rest,  aud  can  bo  quite  as 
removed  as  the  arrongemont  he  proposes  for 


is  converted  into  a  sbapinghead  by  morely  loosen- 
ing one  piiichiag  screw.  This  shaping-head  is  put 
iu  action  by  simply  sliding  the  geu-irame  into  iti 
groove  in  the  saddle,  end  fitting  driving-shaft  be- 
tween  centres. 

The  drill  is  even  simpler,  lor  it  is  always  ready, 
only  needing  shaft  to  be  placed  between  centres. 
I  have,  from  tbe  first,  felt  the  number  of  gear- 
wheels to  be  a  drawback.  There  will,  donbtleas, 
be  noise,  but  not  more  than  in  rcrew-outting  at 
sliding,  nor,  perhaps,  as  much,  except  when  diiUiufS 
at  a  high  speed. 

Aato  objectionsontheheadof  ornamental  work 
I  have  little  to  say ;  let  othera  apenk  hero. 

Jnst  a  woid,  now,  on  "E.  P.'s"  combination 
lathe.  He  would  fit  vpa  lathe  with  "an  iron  or  a 
wood  gantry  plated  with  ir«n."  I  can  only  say  I 
would  uot  give  much  for  the  planing  done  on  socb 
a  wooden  bed. 

This  plan  ol  using  the  bed  for  tho  planer  -table  to 
work  on  has  been.  1  think,  attempted  by  several 
inventon.  J.  N.  Northcott  amongst  others,  and  i 
see  no  objection  to  it  as  1  u  as  the  bed  goes  ;  but 
"  v..  F."  has  given  us  ne  idea  ol  how  the  standards 
are  to  ba  fitted  to  the  bed,  where  tho  cross  slide 
and  lifting  and  lowering  screws  are  to  lie  got— !»- 
sides  a  tot  of  other  things.  And  though  he  talkaa» 
il  ho  knew  a  lot  about  constructive  mechanics,  if 
he  thinks  this  would  be  a  simpler  and  less  costly 
got-up  atUchment  then  Hsjor  Arrnstrong's  for 
shaping,  be  is  (cry  much  astray. 

Brauels  would  have  to  be  cast  specially  on  sides 
of  bed  to  take  the  Bt%ndards,  a  boas  cast  on  eaob 
aide  -of  bed  for  iho  shaft  to  work  in  ;  in  fact,  it 
would  cost  quite  aa  much  as  a  complete  planer, 
"    -    -  ■-  fit  up.    Whereas  any 

at  u  ■'     *"■■■ --■' 

the  only  additional  coat 
necessary,  which  can  ba  made 
lathe -bed. 

His  drill- attachment  seems  tc 
design.     Bui 


to  fit  any  existing 

me  little  better  in 
easj  matter  to  sav 
...  B=,.c,  .u.™«.  You  can  do  it  easily  thus." 
But  these  sort  of  people  are  generally  only  willing 
to  give  general  directions  without  any  partieu- 
lara.     What  kind  of  a  apindlo  would  "  E.  P."  put 


CHBAP    UICBOSOOPBS. 

[10717.]- 1  VEMTUEE  to  call  the  attention  of  yonr 
readers  to  the  "  Society  of  Arts  Pniie  Htudoot's- 
Microscope  at  £3  la,"  I  think  lliey  will  find  it  a 
mostreUahle  and  aerviceable  instrument;  only  let 
my  working  Iriends  be  sure  that  they  get  the 
genuine  article,  as  there  are  aeveral  so-called 
Society  of  Arts  Student's  Microscopes,  which  Only 
resemble  tho  genuine  one  iu  price.  For  thoae  who 
do  not  care  to  expend  three  guinta." 

have  no  uetsoual  knowledge  ol 
"school''  tQioroBcopo,  with  i 
Wotlaiton  doublet  and  body,  I  c 
highly.  It  will,  1  venture  to  thti 
quirements  of  nine-tenths  of  my  1 
who  desire  to  look  further  into  tl 
of  animal  and  vegetable  life. 


inr-i 

,  tho  same  firm 

■.  e./. 

f  it. 

iifi 

tiia 

addit 

powerfol  instruioei 
ciently  so  for  mosi 
only  los.  6d. 


and  with  the  body 

a  really  useful  and 

learly    uchromatio— sufii- 

atour  work.     The  price  is 

Uedehamstade. 


SCBBW    FIlOPfiI.I.EBB. 

(19718.1 — I    CAH    inform    our    old    contributor, 

I  Kboda  Bux  "  that,  ao  far  from  tha  placing  of  the 

crew  aud  part  of  tho  shaft  at  ao  anale  to  tho  keel 

eing  anything  new.  Mesgra.  Harland  and  Wolf,  of 

lisifwt,  pit*ntedthia  plan,  and,  i  i  I  am  not  greatly 

mistaken,  during  a  stay  in  that  town  I  saw  it  in 

■oceas  of  being  applied  to  the    Jlnlaiinir  acrew 

famer  ;  but  so  little  noise  has  been  made  about  it 

Qoe,  it  appears  to  h9  (as  I  would  decidedly  think 

lat  it  would  prove)  "afoiiuro." 

Why  should  a  thrust  at  any  ongle  have  as  much 

iwer  aa  One  in  a  straight  line  with  the  keel  t  but 

le  idea  evidently  wss  to  get  the  screw  down  into 

the  denser  water  when  at  sci,  aud  to  raise  it  up 

to  land,     ft  is  clear  to  me  that,  what   would    be 
gained  tn  the  one  case  would  l>e  lost  in  the  other. 


EKmJgH  HBaHAmO  AND  WOBLD  OV  SOIENOB;  No.  881 


Feb.  10,  ms. 


eiuie,  whom  motion  ig  couaUiitlj  rsvencil ;  vrhurea' 
thu  tiua  leiev  the  LDoliueil  pliuia  ia  alwaja 
moTiuii  iu  the  Bums  directioa.  Preunre  dnn-nmu'd 
Tiirou  tlia  bait'd  item,  more  thin  ia  puflkiotit  to 
jkeep  the  ou  iii  aitu,  would  bDaiiupIy  paw«c  thion-D 
swij-.  Moritl:  Anj-  luuii  who  "goeain"  for  a 
mDaH  at  motioa  trliirh  faila  to  kuep  up  tbo  puah 
eontiuuullj,  is  well  wutiiig  hia  tiiue. 

J.  J.  A.,  Liverpool. 

(lOTIH.j-I  a:!  Klui  to  find  (roni  "Kbuda 
Bux'i"  commuuicaliaii,  which  sppeon  iu  your 
'«aluiiin  □!  the  3rd  iust.,  tlmt  yuar  adniimble 
artiole  ou  "  The  rrohlem  0/  the  Screw  Propellor," 
uoder  d»ta  at  Uio  2ad  Dec.  lut,  hu  boaii  kppre- 

I  iully  eudorve  '' Khods.  Bai'i"  remKika  sod 
-Inierencafl,  tJiit  the  praseut  Bjatem  at  propulaiou 
by  Bureir  propeller,  it  capable  of  reiy  couiiderable 
improTeaieut.  For  my  part.  I  am  astonished  thut 
in  tfaii  aj^e  of  runoiuj*  to  uidfro,  with  tbenckuov- 
ladled  iboitcom  i  ngaoftheacrew-propelkr,  ODd  ood  - 
Ataut  aeriaus  diuatera  aecurriiie  trom  duit'break- 
ilig,  that  B  more  natural  and  effactiTe  mode  of 
|iropelliu«  iCeamara  haa  not  been  brought  to  the 
(ront.  With  eapecial  referenoo  to  yoDrurticla  of 
the  2nd  December,  it  is  admitted  that  thii  igueation 
liM  baitted  the  higbeit  intoUeota  for  41)  ;eara,  and 
the  aimple  rula  of  thumb  ia  the  only  guide,  tlie 
'beaten  tracka  being  itiU  poisaed. 

T  alHrm  that  tho  "  Screw "  ia  not  a  Daturallaw 
ol  piopulaioD,  f or,  aa  for  ai  wa  kuow,  there  ii  no 
cinued  thing  in  heaien  above,  or  earthy  beneath, 
or  walurs  around  the  eaith,  endowed  with  a 
nmilur  motion.  It  atunda  to  reason  that  a  BkotiT* 
power,  going  tranarsreely,  aannot  possibly  pnippl 
»a  quickly  u  oue  rumiini>  puallel  with  the  ciiarae 
«f  the  Teuvl.  It  ia  ohnous,  moreaver,  that  the 
oburuiui;  and  eommoliou  oi  air  ajiJ  water,  which 
thu  acrsw  eugcudera,  lu^it  aetiouily  lutarili  the 
progreaa  of  the  Taaiol.  A  pro|wllBr.  procfedtog 
noiieleealy  without  diatnibince  or  a)(itation  of  the 
water,  and  ruumng  parallel  with  the  ship'a  coune. 
it  limit  bo  admitted,  would  be  a  moat  uatuml and 
(ffcctive  one,  iude|ieudent  e(  iuddeutal  uivan- 
tagp^,  auch  as  abaeiicv  of  vibreCiou,  A:c. 

lltcutring  to  your  artiali)  of  the  '^inX  Dooeinlier, 
you  jiiitlrremuk  that,  "as  the  aerew  rerolres, 
'■ach  blado  imjiiugea  on  w&Mrthnt  haa  been  put  in 
■notiou  by  the  procedinir.  reducing  the  appareut 
■peed  one-half  per  aecfud  :  aui^,  aa  you  veryfor- 
/iibiy  urgue,  it  e.ioh  biede  mit  revolves  could  eoter 
'Water  uot  put  iu  motion  by  tho  pracedioK,  each 
blade  Btiikivg  tar  enough  ahead  o(  the  preoedint; 
line  would  obtaiu  greater  velocity,  and  conaeijueutly 
.peatiT  liir'iil.  I  inaiuluin  tha.1  dit«ot  "'  taruit" 
U  the  natural  propulliug  law  wliicb  ihoutd  bu  ap- 
plied to  eteimurs :  and  a  propeller  baeed  on  that 
principlu  mut,  of  neccaatty,  be  inliuilely  superior 
to  thu  aorew  principle  working  croiawisa. 

I  huTO  i;ivun  the  mutter  very  ccuaidar.-iblo  atlen- 
tlou,  and  have  uovt  before  ma  a  inodul  proprller 
bued  oil  the  piiuciulea  1  have  set  lorth,  c  jnsi-tiu; 
of  three  bladea,  witli  a  tore  and  aft  acliuu,  ati^tch.'d 
to  minupctiug-rods.  unitinj;  a  pair  of  craufc-tholta. 
Eicli  blade  cuten  and  leavea  the  water  perpen- 
dicularly, then. turn  of  the  bUiIea,  duly  prolucted, 
being  I'tlecled  above  the  wutar.  The  LUdei  over- 
lap entb  oILi^r.  occupviuft  very  little  spic«:  but, 
atribiiig  far  enough  abend  of  one  another,  cnmu 
into  freah  unbroken  wa'er  each  aUoks.  The  form 
<if  the  appiiriitiia  ia  ^iceptionally  stroug.  (giving 
fimt  immunity  from  breakave  otahafl,  or  damage 
m  heavy  leas,  lucidental  to  th.i  aoruw  iirnp-llur. 

The  model  1  have  before  nii  lias  the  propeller 
flied  at  the  itcru  of  u  ship  (inside  the  stem;iOAt), 
bat  it  CAu  also  be  applied  at  the  aidea  of  a.  atup,  or 
iu  a  central  water-way.  I  tiitd  the  propeller, 
vilh  a  amdll  engine  fixed  on  n  brid|;e,  between 
two  outriggora,  LiSit.  lung,  and  the  reaulla  were 
•miseutly  nucceufut.  not  Duly  iu  point  of  speed, 
but  also  from  the  uoi.'^elesa  motion  lUid  rutira 
mbMUce  of  agiCntion  of  the  water,  leariue  aiinplv  a 
■light  track,  like  that  of  a  duck.  1  have  auvc'ml 
Uatimouiala  in  favour  of  thu  propeller  tieia  men 
of  hij;ti  p-iiitiou,  aul  m;iur  yeara'  iixperieuco  ia 
Dautiol  uud  tnginecriug  mitt^rs. 

I  am  now  baring  tlic  propeller  put  in  a  l.tuncb  ; 
but  a»  ■'  Khoda  Uui  "  remirka  of  bia  Kiat  Indian 
(liend,  my  pocket  i^i  not  atrr>uj;  enough  tor  much 
•fspeuae-  ^'Khoda  Dux"  '^^cma  t.i  be  much  iii- 
tareated  iu  ste.i 
'WDuhi  be    appa 


"Tha  Inatiliite  of  Chaniiatry  of  Ureat  Britnin," 
and  that  many  chouiiata  are  iu  the  habit  of  iutonii- 
iug  the  public  that  they  pOBBosa  the  guarantee  of 
reapeclAbility  ami  competency  which  the  member- 
ihip  of  the  luatituto  ia  auppaaed  to  Oonfor  hy 
app-iiiling  tho  lattpra  "  F.I.C."  (Fellow  of  the 
Institute  of  Chemiatiy)  to  their  aigoalurea.  Hence 
ws  are  apt  to  regard  the  use  of  theaa  letters  with 
soma  amount  of  jaalouay.  The  corraipondent  who 
aontributea  ao  largely  and  usefully  to  tbeie  oo- 
lumna,  and  who  aiuna  bia  anawera  "  F.  I.  C.,"  will, 
I  trust,  not  feel  otlended  if  I  aali  him.  in  the  name 
of  bia  brother- chemiata.  t«  be  a  little  more  careful 
OB  to  the  accuracy  of  the  repliaa  to  which  he  ap- 
pends thaaa  BuggesUve  lettera.  If  he  used  hia  own 
name,  or  employed  any  other  iuitjals,  I  ahould 
not  have  a  word  to  say  ;  but  aa  it  is,  I  must  dis- 
claim, ou  the  part  of  myself  and  other  "  F.I.C.'s," 
any  reaponaibility  for  aeveral  of  hia  recent  replias. 
Thut,  as  I  recently  pointed  out,  his  reply  on  the 
--'^--ion  of  aracuic  in  copper  (No.  l.>678,  page 
is  useksa  and  miileading.  On  page  504  he 
reply  to  qiiRry  45341)  which  is  verywidoof 
:k,  and  011  Ilia  pravioua  piga  he  apparently 
ida  spermaceti  with  paral!in-wai,  or,  at  any 
iatukia  the  bydrocarboa  n  leiii  lac  the  ether 
"  F.  I.  C."  givea  so  much  really  ueef  ui  and 
laliable  iuf  ormatiuu,  that  it  aeemi  a  pity  that  waut 
it  oare  shvuld  detract  f  lom  the  value  at  hia  other 
apUea. 
I  miy  supplemeut  the  repl^  of  F.  Barker  Cooke, 
ju  page  •iU^>,  to  query  Xo.  4.>tj.jS.  by  saying  that  I 
thmk  It  ia  very  iluiibtful  whether  (he  conatitutioii 
Japan-wax'^  is  at  present  properly  nuder- 
■load.  At  stated  by  Mr.  Cooke,  it  is  geeerally 
alleged  to  yield  glycerine  and  jialmitic  acid  ou 
lapauilicatiLKi.  J  bivu  n  1  duubt  thai  glyoariuo  ia 
formed,  but  I  doubt  wliether  the  fatty  acid  ia 
palmitic.  Duidea,  the  dausityof  Jupau-woi  ia  iu 
ezc«u  of  wli^it  oue  would  eipect  from  auch  a  dm- 
'iVhatuTcr  iti  true  nature,  Japan -wi> 
.1' — that  id,  it  d'le^  uot  rt-aemhle  othi-r 
ildiiig  one  of  the  higher  aleahols  of  the 
ethyhc  scriea  wbiui  sapouLfiud. 

1  am  sorry  I  cauuut  sseist  "Aconite"  iu  his 
'  otaeeau  "  eipurimuutt  {Ho.  iJSAJ,  pa{[a  5Uti). 

"Artitieiol  Indigo"  (query  4.>SU7,  page  nOU]  is 
irepared  by  tba  following  aariaa  of  reactions:— 
ty  the  action  of  cUloriue  on  toluene,  thsre  is  pro- 
'    icd  ben^iileusdichloride,  CUiUHCI,;   and  this 


reacts  with  an 


•*fiui 


1    rropBliiiin,    and,  if  younger, 
jntly    plu'ky,   and  1   wr.nld  bn 


over  Jj  inilcj  ai 

TO  "F.  I.  C,"— JAPAN  WAX-CHBESE- 
ABTIFICIAL  IMDiaO  — LACIOBUTV- 
XOKBTBB— ALIZAKIIf. 


wnii  aixty-four  years  of  age,  and  that  Hui  jotii 
old  mauh.id  be»n  thirty  years  a  railway  ■erntt. 
and  waa  daily  kept  on  aatj  no  fewer  than  n- 

Thii  G.i>i>  adds  another  precedent  to  the  ilmdr 
iuiporlant  hat  which  nrOTPB  that  "  a  simple  siUiIb 
ia  uot  m.-iualiughter,'' end  that  if  a.  railway  eaa. 
pany  neglecta  to  provide  proper  appliaiuei  tx 
safety,  tbat  tbi>  aervantf  ought  not  tobepBaika 
for  the  faulta  of  Ihoae  who  coiploy  them. 

The  fact  that  the  jur}- acamtted  tlie  rignlBUL 
showaatoncD  tbtt  a  great  mjuatice  was  dsMte 
him  when  he  whs  arrested  and  placed  in  Oi^ 
in,  inatead  of  being  admitted  to  bail  at  fat. 

...ii  I  entered  into  coTtsspondenee  wBh  Iki 
nfflcials,  thny  were  quite  nnalila  to'  prodnot  By 
law  or  reason  why  they  uiijuatly  kept  the  naaii 
prison  for  aeveral'days.    However,  the  "— ' — "■ 

Feb.  3.  Clament  E. 


COAL-aAS,  AND  BOW  TO  VaB  II^IT. 

n97'2'2.]— It  ia  iiianitoatly  impsaaibia,  in  a  aaui 
llettera  like  the  present,  tn  oipren  asvpiihT- 
tce  for  tho  burner''  of  any  pirticnlar  aiika.  TW 
imea  that  hare  been  mentiimt^d  Kca  well>taisn 
id  citensividy  udrcrliseJ,  bat  the  rehnmceto 
lem  ia  more  to  illnatrate  the  prinriples  ioTolnd 
lan  to  advertiac  Ibcir  wares,  howerer  cxcalBt 
ley  miy  be. 

The  moat  efTi'ctual  way  of  eontroDinf  thaeea- 
imption  of  gna  i^  undoubtedly  to  have  a  MptnU 

;hting.     The  pr'-ssure  is  llien  controlled  to  tti; 

hich  with  ea^h  bur^.cr  will  give  the  beat  leiril 

denendpot    of   th^:    'luruer's   meaiia   of    >np|ilc. 

hicti  will  CBti<^  lb  I  his-ber  bnmors  ti  bare  nan 
iireisara  than  '.Iw  Iiweroues  in  thu  same  baildiu. 
Thia  la  aomtwha'  un  eip'.'U'nw  jdau,  even  il  Iu 

eapcr  mok'S 'if  g'lveinur-bumers  Bnassd;bil 
tfaL'  prinei|ial  ruiiDi  of  private  bouaei  the  (M- 

-'  -'  -  -'--'-I'uht  ii  n  very  great 


U,.CH:CH.CO0a.  Bythaa< 
ertod  into  ortho-nil 


uid, 
by  treatmeutwith  bromine  yiolda  a  dibromide 
ro-cinnamic  acid,  C,H,(XO,)CHBr.  :  CHflr. 
COOH.  By  ooreful  treatmeut  with  canitio  soda, 
tbia  body  yielda  ortho -ultra- phenyl  propiolic  acid, 
C,H,(Xa,iUi.COOU:  wliich.  by  the  aetiou  of  ro- 
'  '  ageuls,  violds  indigo-blue.  C.SiNU,  4- 
CjH.SO  "~    CO,   +    H,0._    In  praclioe,  a 

produced  aim-jltonounaly  with  th^i  orlho- variety. 
Tho  two  acics  uie  separated  by  the  dilTeraut  solu- 
bihtiui  of  thuir  ethylio  etbera.  At  praseut,  the 
artitlcial  iudi,>o  ia  not  Iot  enough  to  allow 
impi'tiu^  with  thinaLural  product.  Last 
JuuD,  Dr.  Il.aciu  astiinatud  its  cost  as  double  that 
of  thu  VBju  table  pruduc:. 

I  have  net  aeeu  tb  -  advortiaemeutf  of  the  Avlea- 
bury  Dairy  (JJmpiuy  reiemii  to  bv  "Acou'ite" 
his   i]UL'ry  O'lurv^.seil  "To    Mr.  Alleu 


■  [,Vo.   . 


laining  the  quoiility  uf  mt  in  milk  by  estiL 
the  eit«ut  uf  the  opacity  produced  by  tho  sua- 
liended  fat-glubulea.  There  aru  many  sources  of 
Tfor  iu  auch  h  method;  but  it  would probnbly  give 
■etui  reaulu  iu  certain  cases,  and  certainly  would 
s  much  IU  jru  rapid  than  any  prooesB  based  on  tho 
[traction  of  the  fat. 

In  auBWer  tn  query  No.  4.'i:iuj,  page  b3U.  headed 
To  ilr.  AUeor  I  may  aiy  that  the  beat  method 
of  auayiug  auuplua  ut  mLiarin  liquor  and  paste 
■  1  to  oomjMre  Iheir  dyciuK  powers  side  by  ai  le  with 
standard  EpL'cimi^u.  Pibas  of  uturdonted  cotton 
lothjif  equil  niz9  are  pliMUid  in  each  of  tho  diluted 
aolutioui.  which  are  gidluolly  heated  with  fr>'- 
iioimt  sliniug.  The  m'inlauLi  ami  details  o I  tlie 
operatiou  must  Us  viiried  a':oardiug  t^  thu  ialeuded 
mode  of  cmpLiiug  the  dyea  repnsseuted  by  the 
sanplea  I  think  a  diru.:t  eatimatiuu  of  the  amount 
of  aluorin  in  a  D.iuiplu  might  be  nude  by  acidu- 
lating the  aolutiou  with  dilute  hydrochloric  oci.l, 
aud  Bgitatinj  wi,tU  ulher :  the  ctherial  layer,  wheu 
aepirated  and  evapjiated  t->  dryneu,  would  leave 
thu  aliiiriu.  I  oiilv  throw  Lliia  out  as  a  sugiiesliuii. 
and,  it  tiiuJ.  -IiliU  be  ^Ud  to  know  how  it  work.. 
Shelli^U,  F.^b.  1.  Alfred  H.  Allen. 

THE  TAYPORT  ACCIDBNI. 
!l:i721.'— TiiEd  lai'soi  tba  diiaitr.iua  colKidnu 
nt  Tajjiui  t  aru  iu  th-;  tfcnumbiaucB  of  your  ruadura. 
I  BUI  viry  glud  t  >  bu  abla  to  atatd  that  I  hare  j<ist 
ri-i'vivel  a  tilegniui  informing  mc  that  ti>-djy 
(:ird  iu^t.)  the  liuu'ilniui.  Thomas  Dinpie,  w.ii 
tried  h.  tore  Mr.  .S.i.'rilf  i.'H.^hton  ut  Clupiir.  File, 
aud  the  jury  returned  a  verdiat  o(  "  XoC  Uuiliy.'' 
In  crass -esominatiDu,  it  wai  proved  that  Uippie 


iiiil  « 


Argand  ban;': 
■undinlhern-j.. 
:  prcaiurt'.  •nl  oifaiT  disturbinK  pauses.  3<ib< 
try  largii  dou'ilp  und  tiiplp  ar^ands  have  b«i 
:oaght  out  fir  thu  illuminatton  of  large  ipaon. 
Inplanuiiij'  nuc  how  a  ronm  is  to  be  ligbled. 
IFurent  pi  opli-  will  ch'^ftfe  different  methods.  So 
lI"  cvi  theri'fnre  bu  given  :  but  it  may  be  it- 
marked  that  if  a  cvdItbI  chaudolirT  be  doMO, 
ud  onit  in  much  safer  than  one  in  'mUA 
burners  I'riii  be  ruised  or  Inwersd  bj 
If,  ru  pulling  down  tho  chandelier,  1 
■   '       '        ■"■  ■      Bhouia.h 


siiiifl. 


card,   I 
t  the  top 


.  little  (rater 
itil  it 


down.     There   is    a   daoHifll 
^,  and  the  affair  tumbling  Sown, 


■in"  an  opi'ii  pipe  end,  which,  11  uu 
!  pljc!  (sa  E5iii"tiniPB  happens)  in  tb 
roi>ra  iTi-iy  bu  full  of  a  hi^hlj-exuloa 

c :.._.      „..,     -1«.-,„1,     this   if 


■t  yet 


>swell  t( 


.ndiiiecc, 
lupply,  K 


!iOw  tombed  open  tbo  principal  pp« 
o(  apTriiratu<i  Ufed  iu  uu  onlmsiy  fi 
netliiu.;  may  beau;,!  'is  to  the  defects b 
!uii;ili'  ia  liEble.  The  jiriuoipal  lialti 
-r  patlial  Btoppagscf 


IKopor 


0  the  invtsr. 


■Shts.  total  ti 
;  and  the 


ripCM 


Jumpi    „       ^ 

lodging  uiBi.m.iiw 

gas  haa  to  tore.'  tbe 

BO  that  il  cnmn   throujb    iuteri 

remedy  iu  this  L.i'tu  ia  l^    aeud  fo 
who  iliJ  the  job,  if  a  recent  o 
aiitit  it  ia  m.idu  right.     It  Dul,r  on'  or 
uf  thu   lt,iht«  jump,  fh']  iiit-e  that  ■ 

tliese  only  will  want  lookini;  t'j.    If  bU  the 
■  — ij  bu  CBiued  hy  water  \a  the 


laallr  ei.ised  by  watB 
iu  the  vipe.  BO  tlut  Iht 

ittently.      Til 
B  plnmber,  tk 


.    .  .    jiufro'      ... 
porary  remedy  is  t 

tbv<pii«fii'm  wlii_-b 


In    cue  of   Eli'tlness  0 


j  meter  bt'OUivsalK 
I  abula  Dlllhegia: 
I  w.iler<aGal   pruve 


1  dep:>ait  of  soliJ 
•SI  cmmoQ  ou* 
W-..11  attended  to. 


I  ma; 


itiliyi 


■1  the  iu'h'i 


— Thei 


■ri^ht  the  )illi:i);  wrow  is  uiimlly  piarcit.  TU 
I  gaa  must  lie  liitii<'d  oR  at  the  I'upwck,  oad  th* 
I  aiT-w  oloiin!;  t!i.i  lilliiig  lubo  taken  out :  atidalsi* 
.  .-n.ift  Bi.>.uB-  ii.ii.nii  ii^iii  i,.if.i,fi|^  Drar  lbs  bottom  cl 
at  the  side,  'niiil 
now  poami  iaaai*- 


(mlll-'crew  wb'ci 
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wAterbas  kucw,  vheii  all  thiti  will  it  allowed  to 
nm  out,  both  ih'iu«4  lei'laCed  uuU  tliu  gu  turuad 
on.  lu  Bomo  aiies,  icjldc  miy  mil  ciii!  iit  thu  luwor 

meter  lias  tithtr  tioca  OTBwliar^ud  iireviously,  or   i 
tlwra  ii   uu  iutmii.il  leakoKo  iutu  trie  M-ater-lioi. 
Dry  meters  3nili:ibli>  to  atii'fcfuet,  uud  shut  off  ths 
gu  throutth  a  dKpoiit  ol  tarry  luuttiT  un  the  f  M«> 
of  the  alide-valTDa,  ubpecuil'y  uftur  a.  period    of 

ahonld  a  le^itiiBO  bo  Buapoutrd,  llin  ftu  ihniUd  bs 
MrefuUy  turued  olf  at  GTuiy  biiiu>r  t.ip  siid  left  on 
at  the  meter   fur  an  louff  us  rouv.-iiiuut,  eef  from 
moraing  uutil  requiruJ  ttt  ui|ibv.    Ily  iiu[i.:iuK  tbe 
pointar  ou  tbe  iar;ti:r,  it  con  eaiiiy  be 
Uun  ii  any  peruuptiUle  cacapn.     Tlio 
notiGed  will  be  found  ut  Iba  Uip  of  ILi 
matar,  and  in  a.  wet  meter  tbure  is  a 
■haped  drum  just  ubuTH  dm  riulal>liaudoad  of  the 
dial  with  tL^urva  on  it,  the  jin'itiim  i.f  H-liithcAu  be 
noted  witli  respuct  tu  a  piece  of  witu  pn^jccting 
fian  the  dial. 

A  Gurioua  tact  with  regard  to  ieukaftos  ii.  that  a 
teak  of  gu  will  occaaiunally  ciii:Be  coiuiderable 
aanoyauce  in  the  ueit  house,  and  yi^t  ba  scarcely 
paroeptilile,  esuirjit  by  [o.iiliiii{  ibi^  meter  in  tha 
bODM  in  which  1'.  uicuuc<.  Tli«  iir)>n  being  coietHil 
with  pliatirj  thaiiaB  tiud.^itii  tray  IbrouRh  the  trail 
aloDg  the  joists  ul  tlie  iiuxt  bouse,  ui>d  thsra  cornea 
up  uuough  the  Huor,  omsiii);  u  Hriiell.  This  can 
only  happvu  whtro  hnuHcrt  arc  built  rather  for 
Oheapneai  Ibau  tia  dui'abibty. 

Floul  Almonl. 


BEPLIEa  TO  QgEBIES. 

■a*  in  lAilr  oitngirM,  Varrttpmidtiitt  art  ri- 
iptttfuUy  nquutid  te  mtntvtti,  w  latk  iiutanet, 
tha  (itiir  and  HMniiir  nf  t  is  i/usry  aikni. 

J 37583.1— aaUway  Oradlents  (U.O.}— Tha 
ng  (friwliflnt  an  the  L.  it.  aud  S.  C.  liy.  ifl  1  in 
IGi.  Tbe  steepset  bank  is  one  about  2  milei 
53  chiins  loug,  beginuiug  about  a(  milas  out  of 
Loudon,  riaioK  1  iu  lUO.  Uaiug  south  there  ar» 
three  banks  of  1  in  ^lil,  extending  for  3  milea, 
' '  milaa  and  3  miles  res  pact  ively.     Comiaf;  north- 


[19723.]— IM  reply  to  Thoii.  Fletoiier,  (tetter 
19613,  p.  4'iO),  the  burners  irith  whieh  tlie  expari' 
mant  waa  tried,  which  Hare  tisu  to  the  atatciaaut 
in  letter  li)q90,  the  accaiocy  of  which  lie  ijuealious. 
won  two  largfl-aiied  Bray's  special,  in  which  the 
giM  ia  burnt  Mill  more  ecouomiiully  than  in  Uia 
amaller  siiea.  The  result  vox  a  vrry  soioky  flame, 
oJ  jiiniinishad  briffbtnera.  Un  reiKatiuR  tbn  ex- 
parimant  with  amaller  burners,  Noe.  4  and  2,  a 
bii|h[ra  lisbt  is  obtained,^  nebal  by  your  coire- 
•pondeut,  but  the  ulTvct  is  not  >□  m.uEed  as  wbon 
laaa  ecnnomical  burners  are  useil.  1  cunaot  accept 
■Itogatbei,  the  latbcr  swoi-ping  asseitlou  that, 
"'HlBlaiget  qUHntity  of  )>as  you  can  bum  in  one 
nnria  flune,  the  blKhat  the  duty  obtained." 
'Witb  regoril  to  ihe  cOicteticy  of  tbttH  burnsra, 
K  mm,  llift.  by  lift,  is  amply  lishCed  bv 
m,  No.  4  Cray's  apeciol,  while  u  Xo.  i  liKbts  a  small 
BittiB|-n>oai  li'ifC.  by  IJct.  The  .\'.i.  t  burns,  at 
lis.  proMiua,  about  4Jft.  par  hour  ;  the  No.  2  bums 
3}  or  3ttt.  yii  hour.  Un  visiting  a  friend  lately  I 
f oond  biiu  bumiug  not  lesa  than  li  or  7ft.  per  hour 
oot  of  an  ola  burner,  the  b'lle  of  which  hod  been 
iROken,  prob'ibly  by  pin-pukins,  »o  that  it  ^aTe  a 
Bingle  (traiKbt  jet,  and  EcatiK-ly  lisiht  enough  to 
leart  by.  Ou  auinling  turn  a  Xo.  i  Bray,  it  WM 
■traightway  <labbod  a  ''beauty."  The  Bray's 
patent  enamel  regulators  are  an  oliti^T  and  inferior 
make,  which  are  much  uwl  on  account  of  the 
oelabnty  of  the  inakor'a  name,  aiid  because  they 
are  cheitper  t^:iii  the  ijpecial.  Th'i  dpeciil  burnen 
kte acrowed wilha  taiior  thiea<l,  whioh a^isily  enters 

thamadem  nix.)    of   littinf.      X    hnrtmrAAn  CMn  ht^ 

had  at 


TEE  DANOEBS  OF  OZTaEIT  HAKINa. 

riS72t.l-UAY  I  refer  your  rcailrrs  to  a  book 
CaUed  "rraclip*!  IJhcJuistry,"  by  Harcourt  and 
M***""  (Oxfonl:  Ciareudon  1'imk)  :  where,  in 
reference  to  the  danger  oC  an  explosion,  it  says, 
page  61,  "  01  course  Ilia  only  pos^ib1e  risk  would 
arias  from  thi  delivery  tulm  not  being  sulfiaieutly 
large  to  carry  oil  the  r.ipid  current  i>f  gns,  or  be- 
coming oljFitrurtud  by  partiules  of  tha  mixture 
mechanically  carried  over  with  the  gas.  It  is 
found,  howarcr,  tlmt  all  iucoiivmieuce  and  risk 
from  this  cauia  in^iy  b-t  obTiuttd  by  adding  to  the 
mixture,  before  it  is  jilacud  iu  thr  lliak,  au  equal 
bulk  ot  dry  iiind.  Thu  dcoomp.  sitiou  then  pro- 
Coeds  wiib  i«rfuct  regul-irity    from  beginning  to 

I  may  say  that  I  hpinl  oi.ly  the  other  day  of  a 
Ifttal  ftCddent  from  tlio  --iijlop-i.jii  of  au  oxyReii 
tetoit,  and  my  iiitoroiaut  told  uii>  that  ho  had  had 
an  axplosi'^n  (not  it  »cr{i>us  one,  f«it<inately)  occur 
when  makini;  oxygen  hini'-clf;  ur.ohiT  fripmi  had 
similar  expuiieuce.   ISo  thera  accidi  uls  seem  om- 


Spot  and  Pinhole  Vodo  of  Adjnstmaat.— 

EnaiTUH  (k-ttor  I'JIi',)!.  p.  -Jid).  I.  must  n-'lc  your 
readers  to  put  a  small  black  sjiot  in  th^^  ci-nire  of 
Fig.  3.  'ITiis  is  the  spot  on  mirmr  (Pig.  1)  "ofn  in 
tho  reSrciinnof  thu  tint.  Fi^.  i  n-prrmatii  tha  ap- 
psManoe  lonkioE  through  the  two  I'iuhole?.  Tho 
outar  circle  is  tlie  vinhola.  the  shu'l'-d  gi.irt  tbe  re- 
Section  of  the  llut  u-ith  a  ring  of  li^lit  round  it,  and 
tbe  spot  in  the  centra  the  rLfl^ctiou  of  the  spat 
vhich  has  been  mode  ou  the  luii  ror. 
Pordingbridge.  T.  WMtUkA. 


^  h!l    "'^  again,  you  ascend  four  banks  rising  1  in  201, 

'^      ,        measuring  4i,  1,  Jii.  aud  7  miles  12  chains  retpeot- 

laary   j^^       'TheTO  ire  Smiles   10  chains  of  level  rail. 

:haB»-    }{„„^i„g     „p^     ;„    travelling    from    Idndon    te 

Brighton,  you  have  a  riling  gradient  for  22  miles 

o3  cbaini,  and  a  falling  one  for  23  miles  67  chains. 

If  this  ia  not  ooueise  enough,  1  will  endeaioui  tc 

giTe  the  gradieuta  in  a  mora  complete  form.    The 

ruling  gradient  on  the  L.S.W.  is  1  in  IZfiO.    On  the 

Southampton  and  Doroheetar  seDtion  I  baliSTB  ths 

steepest  gradient  to  be  1  in  1  [HI.  and  sm^ait  radini 

of  cnrre  Is  chains. — Causiaibs. 

[3T&84.]— Sharp's  Bailway  EiwlDeB  (IT.a.) 
— ThooldSharp'sonU.E.H.  waighod  ISltona.  01 
this,  Gtons  Gcwt.  rested  on  tbe  leadiaif  wheels, 
ytans8cwt.on  the  driving- wbooli,  aud  2tous  IBawt. 
on  tbe  trailing- wheels, -—CAUSTUoa. 

[4-V'71.]— Hexacon  Card  Tray  (U.Q.)- Ai 
this  boa  not  bwn  utswured,  I  Tuutuni  to  t^nd  the 
fuUowiDg:  Fig.  L  is  the  pliui,  aud  Fig.  2  tha  and. 


ot  any  of  the  sioat  nponu.  4.Tha  piauista  can  play  as 
fastaaanyviolinist,  or  auy  piece,  howeviirolaharate: 


h  the  El 


a  that 


/■-/     ! 


without  mora  dasoription,  but 
3rracC  1  am  awav  from  luiiue. 
sf  tiuding  thefi 


sketches  ore  clear, 
tbe  angles  ore  not  < 
and  ha*e  no  meona 

[43132. J-'To  "Olarkenwell  Olockmakar."— 
The  number  of  wheels  aud  pinions  far  a,  gravity 
regulator  are: — Great  wheel,  114;  pinion,  12; 
centre  wheel,  SO;  pinion,  10:  third  wheal,  75: 
piaioD,    IU:    fourthwheai,    Tc;    pinion,  10.   This 


Wit 


my  mo 


mised  articles  on  chime  cloclii,  I 
ol  biuioesa  lately  that  I  havanotbaeuahto  lo  com- 
plete them.      They    will,  however,    appear  lezj 

shortly.— A  CLtlBKIlHWELL  I'l^CKUJLEBll. 

[lo5.?3.]— To''01erken'weU  Olookmaker."- 
The  pivots  should  b«  harJened.  Fust  rough  them 
down  nearly  to  the  size,  then  harden ;  temper  by  Air- 
ing them  over  a  gas-jet  or  candle  uutil  you  con  j  nit 
tile  them  with  a  smooth  file.  The  lubtirs  will  most 
likelynowbeconsiderablyout  of  truth;  to  get  them 
trne  again,  put  them  between  the  latbe-cantres,  and 
with  a  piece  ot  chalk  mark  the  high  side;  lny  this 
high  side  of  the  arbor  on  a  smooth  stake,  and  with 
a  light  pencing  hamuier  give  it  a  few  hgbt  blows- 
Try  it  betwceu  the  centres  ag-iin,  aud  it  slill  out  of 
truth  continue  tha  peuving  until  the  arbor  runs  , 
truB.  Home  skill  ia  needed  to  do  ihiequiokly  ;  but 
attar  a  few  trials  1  haveuo  doubt  you  will  aaooawl. 
The  piTota  are  about  the  fullowiug  rizas,  B.  W.  O. : 
—Front  barrel  pivit,  3;  back  barrel  pivot,  H; 
frout  centre  pivut,  I) :  back  ceutte  pivot,  U  ;  third 
wheel  pivot,  Hi:  frout  fourtli  pivot.  11;  baok 
fourth  pivot,  \i ;  'scape  wheel  pivot,  20.  For  latter 
part   ot    query  kindly    see    reply    to    i'ti^i. — A 

ClCCEENWULL  CUICKUAEUJl. 

[4.5502.]- -Automatic  Uuelcal  Instntmenta. 
—'rhe  answers  to  the  six  iiucries  of  '■  Enquirer" 
ate  : — I.  The  cards  are  placed  by  hand  on  tha  table 
of  tha  pianista,  in  a  recess  iuclincd  outwards, which 
holds  a  volame  of  12  to  l.i  yards.  Undenitand,  they 
novet  pass  into  the  instrument,  but  over  the  table 
and  between  the  rollers.  2.  TliG  side  ot  each  card 
is  jf^ined  at  each  end  by  pieces  of  narrow  tape,  each 
tape  crossing ;  that  in,  glxurd  to  tbe  undenido  ol 
one  card  and  tha  overside  of  Iba  next,  thus  keeping 
their  edges  close  and  parallel  to  each  other,  and 
forming  a  hinge  acting  both  ways,  somatbing after 
the  fashion  ot  tho  cbkIb  in  the  Jarquard  loom.  3. 
l-be  "Old  Hundradth"  would  take  1)  yards.  Un- 
acquainted witb  music,  I  ahnuld  not  lice  to  state 
the  exact  length  of  a  huudred  bars  of  common  i 
time,  but  may  mention  tbat  the  best  makers  of ' 
mechanical  pianos  make  six  airs  to  each  barrel,  as 
these  otQavioli or  LaoapB,o(  Paris.  An  overture, for 
instanca,  that  of  "  Zampa,"  requites  tha  entire  use 
of  one  barrel,  or  six  revolutions.  With  the  planiste 
caids  it  is  12  yards,  ao  that  a  bairal  cantaining  aix 
airs  may  be  deemed  equiralent  to  Iram  12  to  18  , 


an  accomplished  pianist  po-isessts.  5.  Tha  turning 
of  tho  Iwiudle  in  connection  with  tbe  rollen, 
between  whieh  the  cards  pis>,  is  under  the  couttol 
of  tbe  pLiyer,  and  the  cards  must  pass  out  as  they 
pasa  in,  bniug  all  hiuaail  toKetbur.  Neither  do 
thay  reqniro  any  [eartaugemant,  for  as  they  pais 
over  tlie  uotua,  describr^d  a  few  weeks  back  in  the 
"B.  U.,"  thay  re-fold  themselves  automatically 
in  an  inclined  recess  oppiisita  tho  other.    No  atteu- 


sida  to  the  other,  like  reading  the  title  of  a  book. 
6.  Auy  ordinary  mechanic  may  make  the  mtiiic 
better  or  easier  with  a  knowledge  of  the  notaa, 
thongh  this  is  not  strictly  necessary:  always  be- 
gunmg-,  however,  with  a  waltz  or  a  march,  whero 
the  time  isregolat.  The  elaboiata  piecea  of  senti- 
ment, a*  soma  of  tha  mrs  of  Uoaart  or  Beethoven, 
ore  more  dilBcuIt.  It  waa  not  intended  to  stata 
that  a  barrel  doea  not  keep  pettaot  time;  bat  ths 
plsniata  has  a  oattain  delicacy  of  its  own,  and  the 
convsaisiua  ot  storing  the  card-TOiumas  has  an 
immsnaa  advantage,  uot  roquiring  above  one- 
twentieth  of  the  space  nscaasory  tor  barrels,  and 
not  liahle  to  damage  in  changing  one  for  another. 
— W.  H.  II.,  Brixton. 

[156il.]-PeaalB  for  Flano.-If  "A  Xew  8uh- 
acnbcr  "  will  prccure  Xus.  (iU2,  COl,  and  7D3,  hn 
will   Uud  several  methods  of    adding  pedals   to 

B'auos.  Tbe  tast-meutioaed  No,  contains  Mr. 
avias's  article  on  tlia  matter.— Ku.v.  Don. 
[J.)611.]-SBnlah  Batter- CMka.- If  tha  in- 
fotmatiou  is  wanted  for  any  special  purposes,  a 
latter  to  tha  British  Consul  at  Iho  principal  market 
town,  or  at  Cupecbagen.  would,  uo  doubt,  produce 
the  required  answer.  Beech-trees  exist  in  Ben- 
mark,  howaver,  aud,  presumably,  tbe  bntter-caaks 
are  made  ot  home-grown  wood  ;  but  the  tree  also 
grows  in  Norway,  aud,  perhaps,  some  ot  the  casks 

' '-  "■— 1.     However,  if  I  wanted  par- 

'--'  "■ bove  indicated. 


beech  for  violiu-bridgcs:  tor  all  that  is  neoesaary 

that  it  should  bo  hud  and  tough,  and  transmit 

le  vibrations  ot  tbe  strings   to  the  soundboard. 

Pearwood  is  close  and  solid  ;  hance  is  wall-suited 

to  the  duty.-J.  O. 

[46071.]— U,  and  H.W.  Englaea. —In  answer 
to  "Clyde,"  I  beg  to  hand  you  the  principal 
details  of  one  of  the  same  cHss  as  "  regasos," 
IDIO,  which  waa  one  of  the  lattst  classes  built  tor 
the  Northern  Division  by  Travithiok : -Cylindera 
loin,  by  20iu.,  leading  and  tiai1ing-wheels3tt  Oio., 
drivers  7it. ;  Grebox:  length  (inside)  3ft.,  width 
CiiuidB]  3ft.  Uiin..  grate  area  lOo ;  beating- 
surfaea  (tubes)  633  tq.  ft.,  firebox  6G  sq.  ft.. 
weight  of  eugiae  -Otous,  tender  lOtous;  brtal 
30tona. — Cabsiaibs  . 

[4;'i7(Kl,! — Tools  for  Bendlnr  Iron. — NoiE. — 
The  diagram  of  a  ho?k  shown  ou  page  521  is  not- 
properly  proportioned.  It  ought  to  be  cousidorahly 
thicker  about  midway  batwaeu  tbe  eye  and  tho 
bottom  bend.  It  is  uo  wouder  that  wa  read  of 
railway  haoksgiviiigway  if  thisisacoriect  drawing 


-J.  J.  A., 


[4.1701.] -a.  B.  a.  Enrlnea.- yo.  30.5  is  an 
inside  cylinder  bogie  expresi,  with  4 -coupled. 
wheels.  Git.  Gin.  in  diameter  ftSr.  Jnhiuoni ;  not, 
as  stated  by  "C.  R.  M.,"  one  ot  Mr.  .■Sinclair's 
7ft.  singles.  There  ure  'inty  two  of  these  eugtnea 
on  the  Great  Gastem-Xos.  ^iOi  and  306.  No.  291 
is  one  of  Mr.  ijinclair's  7ft.  siugles,  but  has  been 
rebuilt,  and  has  a  bogie  iu  front. — Donomr. 

[45712.]— OonOnuoua  Taouum  Brakaa.- 1 
gather  from  tbe  letter  of  "Viejanta"  that  the 
answer  sent  by  "  E.  P."  page  471^,  does  not  tumisb 
dataila  of  ejeetsr  which  your  correspondents  re- 
quire. The  sketch  by  "  £.  P."  is  oortvct  so  far  as 
showing  the  usual  position  of  ejector  on  right-hand 
lida  of  a  locomotiie  smoke-box,  I  send  a  seotioii 
of  tha  said  ejector.  In  tho  flmt  place,  I  ought  to 
saythat  the  spparatas  was  iuvented  by  a  Frenoh 
engineer  in  IVOO,  and  it  is,  so  to  speak,  batwean  a 
blwt-pipe  and  a  boiler  injector.  Steam  from  the 
bailer  rashes  down  tbe  steam-pipe,  through  the 
narrow  cone,  andupinto  the  chimney  of  the  engine; 
the  force  of  the  steam  carries  with  it,  or  in  fact 
drags  out,  tha  air  from  the  vacuum  broke-pipe,  and 
a  valve  shown prarontBtheair  fromroturmng.  Tho 
some  form  ot  ejeotor  is  used  for  oitbnr  the  simple 
Smith  or  tha  Automatio  Sanders  Vacuum.  Tha 
Midland  and  G.  W.  U.  use  stiam-bnikes  on  eoginea 
because  the  vacuum  apparktus  to  give  tha  nacea- 
sarr  power  would  be  much  too  large  to  be  placed 
oodai  the  foot-plataa.    Deaeriptiona  of  thia  itiKnn 


BNGLEBH  lEBOHANIC  AND  WOKLP  OP  BPntNOgi  Wo.  t 


brakewcratriTenin  thcHEdUNinlMsthan  a  jeai 
■go.  The  HaLerleiD  brake  it  an  improred  fonn  or 
luodiflcation  of  the  chain -bnka  lyatcm.  Tbe 
Hardy -Tamnm  ii  pTBctic&lly  Sniith'i ;  but  diQms 


an  tued  In  place  of  leathsr  iuk>,  imd  two  ejvcton 
ate  emplof^ — ooe  for  the  euRins  and  tender,  and 
the  other  for  the  cariu|;eai  bodi  ho  nerer  placed  nde 
bj  aide  on  the  engine.  Ai  "  Brakeblook  "  wiihee 
to  leani  about  oontmaoue  broke*,  I  would  atronaly 
leoommeud  him  to  atady  the  lest  faw  Voli.  of  the 
EfOliSH  Mscoaj'ic.  A<  joar  correspond  ante 
wiehed  for  a  lection  of  an  ejector,  I  tamieh  the 
above;  bntlooght  tomy  thit,  after  very  conndm- 
able  eiperiance  with  vacuum  btakea,  1  find  that 
they  an  all  mach  iufeiior  to  the  automatic  air 
aplem,  and  the  nolie  created  by  the  ejector*  ii 
very  diwgreeible.— A  Dbiveb. 
[46713.]— ^flconomatiT.— The   umexed  dia- 


[15735.]— Water  In  aas-Pipea.-!  hope  ao 
one  will  take  "  H.  O'B.'i"  adnca,  and  put 
wooden  pega  or  corlu  into  holei  in  gaa-idpee, 
aipedSLlly  under  boardi.  Attar  letting  the  water 
ont,  have  a  ptopar  siphon,  with  a  tap,  eoldeisd  into 
the  hole  in  a  proper  munner  by  a  gaefitUs,  at  a 
OMt  ol  about  2a.  or  3i. — J.  Sssu,. 

{15738]- Tttermometar.— Joi.  RawliDion  hat 
mimodaietood  my  meaning — peihape  beoanae  he  ii 
not  acquainted  with  the  name  of  toe  ' 
he  mentioni.    Boxwood  thermomi 
ordinary  uM,  ranging  from  (eay) 
one  that  he  rafera  '-----"' 


that  the  boxwood  ci 

at  of  item  (..  . 

Th«>«  thannometera 

I  doobt  whether  there  i4one<_  . 

of  thii  kind  sold  to  10,000  ordinary  boxwood 
thermometeri,  auch  aa  the  original  qnaciit  poe- 
•eiwd.  The  chemical  Ihermonietera  We  make  now 
are  mmaTed  on  the  item,  and  need  no  caaa  at  all. 
— W.  J-  Lajicastkb. 

[4S71 7.] —Platinum  Amalgam.— Experiment- 
ing nme  yean  ago  with  a  friand,  we  tried  to  make 
the  above ;  but,  alter  many  attempta,  failed.  We 
than  thought  wa  would  wnCe  to  the  great  Faraday 
hiniMU  to  help  us  with  a  hint.    IneednaroelyBij 


n^iBwith  thu  uici 

^^^     Thie  wae  J  ust  the  tbiug,  anl  tb 

'l}74;.]  —  platinum    Amalg-am.  - 


t  purpose,  getting,  of 

a  wne  more  complete. 

e  amalgam  if  vou  like 

Dalgani  of  platinuT 


will  enable  you  to  make  Ihe  amalgam,  audlahould 
be  glad  to  hear  of  tha  reiult.  Ihsve  never  been 
partial  to  a  mercury  brrak,  Mr.  Brown  eeema  to 
jnccMd  well  with  hia,  hnt  I  fancy  aomething  wu 
wrnng  with    hia    plaliunm  break.— W,   J.  La-i- 

[4o743.1— KonntisK  BneraTinKa- —Thanh*  to 
Hean*.  Kmdall  and  Fryer  for  their  repliea.    Ihe 

isiavinsa  I  have  to  mount  are  for  mounta  with  a 

lie  cut  m  the  centre,  eo  thev  will  aea  their  replie) 

e  hudlj  applicable.— J.  ^V  ■ 

[1S761.}— Kadloal  Coil.— To  Mh.  Luoastsb. 

It^on  wilttor  amomeut  imaKiaearow  of  bore, 

ilding  haadi,  and  giadnally  doping  from  a  big 
_  j;  to  a  Uttle  one,  and  then  from  the  Uttle  fluger 
oppoaite  big  boy  of  each  lad,  a  atring  ia  tied  and 
carried  to  a  table,  then  you  will  find  that,  aup- 

tioung  another  cord  ii  attached  to  the  big  boy's 
ree  baod,  yon  ean  go  to  the  table  and  pull  two 
atringe  that  will  pull  only  the  big  boj  ;  thii  will 
be  the  primary  current  only.  Now  keep  hold  of 
the  onteide  owd  of  bir  boy,  and  hold  cord  from 
leoond  boy  ;  thia  will  mcludo  the  two  boy».  Than 
you  can  leleaae  the  cord  from  aecond  boy,  and  take 
cord  from  third  boy,  aud  io  on,  every  freah  cord 
takiag  in  another  boy  into  Ihe  cirtuit.  Thie  ii 
exac^thecuflin  the  aeparate  ooila  of  wire,  and 
yon  will  at  oace  see  that  although  the  whole  of 
the  wires  are  eonneeted,  yet  the  end  of  earh  ia 
carried  to  a  binding.poat.  If  yon  cannot  under- 
stand, I  wtll  aend  a  drawing— W.  J.  LuiCAmcB. 

45772.1- O-B.  Engine.— Dfsctiptiina  o(  engine 
240  will  be  fonnd  in  Vol.  XXXI..  No.  783,  and 
Vol.  XXXII.,  No.  82S,  In  csaa  '■  H.  0."  haa  not 
these  numbera,  I  append  the  follewing  diman- 
aion*  ;—0y linden,  outside,  ISia.  by  34in. ;  driving- 
wheels,  7tt.  6in. :  bogie  and  trailing  ditto,  4ft. 
There  are  203  tubea,  l]ln.  diam. :  total  heating- 
surface,  1,208  aqnare  feet.  Weight  on  bogie  u 
IT  tonslSowt.;  on  driving-wheel,  16  tons;  and  on 
tcailing>whaal*,  10  tona  10  owt.  There  an  10 
engineaof  thiselauou  the  Q.E.B.  They  aieuaed 
'  the  heaviest  and  fastest  paasengertrafSa  on  the 
s  :    but  I  oannnt  njr  bow  they  perform  their 


amting,  &a.    A  veiy  fair  tndDg  of  oi 
XXX.-Q«e)BQ«T.  Flskctq. 

[45786.]  -  Mitaohorlloh'a     Expe. _ 

overlookad  tha  query  of  "L.V."  on  Jan.  13,  till 
shown  it  by  a  fnend.  owiug  to  its  being  headed 
with  my  name.     The  ringa  in  nlenlte  can  only  be 


andCo.aorae  yesrs  ago,  buti  am  mtablatogln 
date.— Meikob. 

[46818.]— Dr«agiaB,—Msmo:  I  wonid  4i- 
cidedly  reoommeud  thewould-be  dredcar  nthstthn 
nae  the  system  propoaed  by  "  Oilman."  CQb^-. 
Is  thia  the  wme  hooui  who  la  going  to  tak*  1M 
wind  and  wavee hy  storm  by  mauu of  po^gol 
upon  tha  troubled  waters  F— Id  keep  ont  Iha  Wa 
withapil«hfoik?)  Andif  ha  wool  iiaa»U«5- 
po«I  dredger,  why,  then,  try  one  of  ov  rtn«- 
aweejHng  dreular  brush  roar.hinea.  —J.  J.  A,, 
LiverpooL 

f*S833.]— Watoh  anery.- "  Finabnlj'a"»rt* 
ii  evidently  jewelled  in  aii  holea.  J-av^-hnkiM 
more  dnrabla  than  bri*i,udreciBire  no  oil;  '»— - 


[45843.1- Olook-Bopali'.- "H.  H."  mnat  taki 
tha  striking-train  of  hii  dock  apart,  and  ha  vD 
Bud  that  the  pulley  is  loonn  on  aTbi<r,  and  aln  hall 
together  by  Ihreo  rivets.  Cut  oS  hettds  and  doM 
out  rivets,  aud  iheu  draw  the  vrom  pegaoatrf 
aentre-pioM  or  core ;  drive  in  eome  good  wir^mi 
aa  with  nippera  equal  kngth,  file  up  to  point,  mi 
rivet  up  togelher  again;  if  any  of  the  pap  » 
through  to  the  arbor-hole,  fils  uS  with  ronudfla. 
"H.  H."  muat  see  that  the  detent  dnma  iits 
locking-plate  jait  as  the  hammer  atrikea  tha  ML 


sionally. 

chum,  t.,-  .-„— —  -^  -  - 

cieam  about  with  her  hand  until 

In  the  winter  she  usee  a  eommon  «Rg  whiik  Mda 
of  wire.  The  oream  at  ttrst  "  vrhipa"  into&ott 
juet  aa  yon  deacribe  ;  bnt  by  going  onwm  tts 
whiprfngithefrothgradoallygoaa  down,  and  tta 
buttoc  begins  Io  form.  I  aa  afnid  yoa  ham  art 
had  quite  sn&oient  patience.  Soma  daya  itt 
butter  will  form  in  about  aquartar  ta  an  hooi;  N 
othen  it  take*  at  leari  an  hour.  I  battavatti 
above  method  of  stirting  the  cream  with  tha  han 
whiofa,  by  the  way,  ibonld  be  alseped  prericwwljwt 
BOme  few  minutes  in  hot  water,  ooaiea  from  IMCM- 
ahin.    And  give  me  Devonshire  buttar.— lUK* 

CISTBUX  TBO- 

not  wall-ii 


ID,  though  itn 


rergect  lenses,  the  angle  beini 

over  69'.  ''The  only  difficulty  ia  in  getting  plate*  of 
the  crjita],  as  they  are  difficult  to  out :  aa  the 
plane  containing  both  axea  ia  that  of  the  lamliue, 
the  oryetal  must  be  cnt  and  poliahad  across  thssa, 
whieh  is  difficult  at  beet,  and  only  posiibls  in  some 
ipedmena.  Tislay  sometimes  has  them,  bat  moet 
come  by  post  from  Steeg  and  Beater,  of  Hombnrg, 
ooating3s.«d,  toSa.  eaoh.  They  are  about  l-12tti 
I  an  inch  thlek,  and  about  jin,  by  ^In.  If 
L.T,"  studies  the  phenomena  on  a  Bat  ataga  with 
_  microacope,  I  ahoiild  cat  a  metal-plate  Uke 
diagram,  thickneat  of  the  crystal,  with  a  hole  large 


A^y 


(oongbfor  the  eryatal  to  lie  loot 


ipecial    slide    made    lor    me    by  Hesaia. 

Darker ;    bat  I   did  very    well  with  a  piece  of 

Erinter's  "  brass  rule,"  with  a  bole  cut  as  above, 
lit  not  reduced  at  the  ends.  The  ends  of  this 
ware  bent  forward  all  but  the  central  inch,  so  as 
to  be  heated  clear  of  Ihe  atage;  and  a  pieoeot 
black  card  doebled  over  both  lidea,  with  holea 
rather  smaller  than  the  crystal,  kept  it  in  place. 
The  whole  was  pinohad  to  the  ataga  by  common 
mioro-stage  apringi,  and  heat  applied  to  tha  two 
ears.  I  made  this  in  twenty  minntes  with  a  drill, 
'immer,  and  file.— !■,  W, 

[45800.1-^at  Brooohea.— Nothing  batter  than 
shellao.  Warm  the  article,  lay  amall  piece  of 
shellac  on  hole,  lake  month  hlowpips,  and  direct 
Same  on  piece  of  shellac,  put  joint  oi  catch  in  hole, 
and  then  direct  the  flame  of  cnudle  or  lamp  gently. 


[45S0SJ— Oal.  and  O.  and  S.W. 
I  am  able  to  give  "  11.  H.  E."  a  tew  particolara 
about  the  O.  aud  S.W.  goods  anginea  mentioned. 
Cjlindera,  t(>  by  21 ;  dia.  nf  leailmg  and  driving- 
wheels  (coupled],  .^It.  ;  die,  of  trailing- wheels, 
3ft.  Gin. ;  dia.  of  barrel  of  boiler,  4ft. ;  heating  sur- 
face of  boiler  m  930  sq.  ft. ;  flre-grate  area  = 
I3'3  *q.  ft.    The  engines  were  bailt  by  Hawthorn 


[15882.1-Leiia.— Tour 
I  for  dther  of  the  uaos  you  m 

be  used  for  an  astro,  tettinu^a  ui  luwu  wvb> 
Should  you  wiab  Io  fit  it  up  for  that  poipoea,  1  AlD 
ba  glad  to  give  you  a  few  hints  on  tha  aubJM.— 

[46803.]- Drllllnr  and  BIlUiiK  Sawll  Aims. 
—Without  the  queriat  haa  mechanioal  ihall,  pl«BfV 
of  patience,  tine,  and  money  at  hia  diipON^  I 
would  not  advise  him  to  ondertaka  tha  job  ana 
with  a  good  acrew-ontting  lathe.  The  drilling  gal 
turning  ndght  be  accomplished  very  wdl,  but  thm 
oomm  the  first  boring,  after  whioh  if  evsmiiai 
internally  by  a  practical  eye,  it  wonld  prutak^ 
be  found  not  to  be  a  straight  and  troe  ayHndriinl 
tube,  and  wonld  require  "  aettiag,"  whmh  <9M- 
lim  ia  of  itself  a  lepaiata  branch  of  tha  tiMat 
requiriag  an  expert  for  ita  aceompliahmant ;  art 
•vol  the  royal  maDufactorf,  with  tha  bast  «< 
machinery,  being  aUe  to  dupanse  irithit;  mK 
which  there  ia  the  second  ur  fine  boriag  balom  tka 
rifling  is  attonpted,  which  pruoeea  would  ra^aka 
exact  toola  to  ba  made  of  a  peouliai  ohanater,  isi 
the  lathe  would  have  to  be  adapted  tor  the  w^ 
torthepnrpose  of  aonbxiUing  the  jnteh  of  dfliafi 
number  and  depth  of  grooves,  either  of  a  noifocm 

iniaiiiiiii  out,  for  a  rifling-moohuie  i*  lattM a 

'ece  of  meohauiam  ooating  at  ItUt 

there  not  some  miatnka  abomt  Hm 

BizaF  -210  would  be  a  very  small  bon  indeed: 
'380  ii  about  the  usual  for  a  pea-rifia  for  rook  and 
rabbit  shooting.  If  "Kitfa"  ii  fully  bant  ea 
accomrdiihing  1^  the  best  way  wonld  be  to  vidt  a 
manafactory  wImts  he  would  see  how  it  waa  doaa, 
for  few  correspondenta  would  ban  (nSoaal 
~    ,w  akatchea,— AniioiiBSB- 

tohdp. 


llodTBut 


il5S67-]—Throtlle-Valve.— Anything  t 
ler^ore  aeud   a  sketch   as   desired.     It 


drcnlar  ooUars,  and  between  Iheae  ia  a  thtckltng 
with  a  large  aperture,  and  in  thi*  works  the  vale* 
itaaU.  These  three  part*  are  h,-id  togathar  ty 
three  eerowa,  aa  ahown.    1  have  shown  tha  Talft 
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Sot  only  111,  liut  the  lealcige 
uil  a  put  (i(  Ike  tube  diun.  only. 
1  lUi  you  iiat-i,  I  hLuuIiI  carefullj 
ty  dsTelo)'  iutii  no  metUiuK  vane. 
IraLux  mora  thui  Buy  uuu  put 
iloi,  lUiU  tlio  Tscybuit  irau  only 
1  ito  ooiutiuf  liou.— tiiT^'uuuT. 


1  boiler  full  of  wntar,  with 
t'lrlitc  uuil  j(nuiulatail  tia,  Dutil 
jiucil,  Slid  thuu  tuira  them  out  ind 
7  muviliut,  thHy  will  look  quite  u 
citra-liluiiii^  uould  make  tham. 
lu  tiiiiiuil  ill  u  hut  bath  oi  tin,  *»!- 
B  Ikuu  Slit  up|ilied  to  them. — W. 

ctro-DepoaltlDff  Tin.— "N.  W, 
taid  what  tla^  artialaa  mre  made  at 
to  tiu,  ai  ditfeceut  mataJa  xequira 
But.     Muuy   methoili  luTe   baeii 


AmODK  the 


la  to  Feuni  Bud  II  iselaur.  Faain' 
woilcoJbvthd  "ElMtro-Stannoui 
Dirmiujjh^iti.  who  dbd,  ■.mon^ 
I  mado  us  fullowa:— An  Duuce  of 
jKium  U  diaaolTed  in  a  pint  of 
A  solid  OAuatii;  potuti  ia  another 
lutlou  of  Itotiate  U  then  added. 
jriufti  1 1<  'A-  lit  iiolution  of  itnimaui 
.'d  bydUnolviiii;  goz.  of  eommereial 
9uhlurid«  o(  till  iu  a  put  of  water, 
J,  it  nacrMory,  of  a  little  hydro- 
:  OanfuUy  nvaiiling  eieeaa  of  the 
dutlrni  «t  cjubtic  potash  U  then 
u  mixture  triib  cantinaoas  uid 
uii,  ■(>  ti  M  diuolve  the  pFecipiEate 
This  solutivu  ia  ii4»d  cold,  and 
Hits  of  izMtal.  It  has  th»  advuu- 
irin^;  thu  artirlea  t<>  bo  Daeu'loiially 
■toh-bruihing;  .i<  ia  HBceBury  with 
but  hu  tha  di^adTints^  of  not 
iioila  KO  reuclily  as  it  yiatds  mctil 
ii»  tTHBtmeut.  It  beoome*  aeces- 
iu  order  to  keep  the  solution  of 
;li,  ij  add  from  time  to  time  dariu|; 
tbu  opciatiou  a  supply  ol  the  tia 


■■)  iU 


>ulv.-d  ii 


a  llui  J  UDDce  vf  aolutiua  of  ntauooui 
Lil  ua  above)  poured  into  it,  the 
ullaCJrrod  uil  the  time.  Thii  lolu- 
jil  at  about  Tu''  Fuhr.,  but  noting 
die  luiode  dueis  not  need  the  addi- 
diiouB  vlduritiu  whilet  workinif.  3, 
sal-ammoniac  ore  disMlrnd  in  a 
if  water,  auu  uu  ounce  ol  sodium 
1  a  pint  of  wuter;  into  the  latter  is 
>ru  than  n  'iiurter  of  a  lluid  onnoe 
!ui  Boluticu  (Tireparwl  ba  before 
,bu  ituituru  siirmd  until  the  pred- 
i-d  13  rt-luHoWed.  The  sal-am- 
i^  then  addrtl  to  tha  miitnia,  and 
d.    This  mixture  is  worked  at  a 


II  tib-' 


iliJ  nO'Fah 


'  aibl<Kl  at  in  tervaLi  as  with  No.  1 . 
ncuJn  :i  solution  made  thus :  — 
f  cryaliUiaeii  atminous  chloride  are 
rtiou  of  a  pint  of  water,  and  about 
luiicti  of  pyrophosphate  of  sodinm 
-r  of  the  water.  The  former  ia 
latter  and  tbe  liquid  stirred  nntil 
.nmg  uuirrut  must  be  used,  and  a 
aiio.to.  Tbe  sCrength  of  tlio  eolu- 
iittiuuul  by  fhe  oooaiiionBl  addition 

of  thdpyrOpLjsphateand  chloride. 
epUatj  U  vxpQusiTe  to  buy.  but  UDiy 

by  fgiiitiu^  iu  a  crucible  or  any 
•\  thu  coiumun  phoiphnte  of  soda  of 
ii'rii  it  i«  deeiDiid  sul&cieut  to  ds- 
1  of  tiu.  it  ia  not  usual  to  omploy  a 
jourM  it  b^id  ti  what  is  called  u 
•1  immi'raiou— that  is,  the  article  ii 

luid  which  hjs  tbe  power  ol  dii- 
1  of  its  substance,  throwloK  down 


la'ilutions.  1  donol 
i«B  as  "N,  \V.  K." 
rr  u.M^^■.  but,  if  he 
eroccasiou . — Alfue  d 


lU  llio  luugth  uf  stroke  of  piiton.- 
iim-BnBlE*3,— Buy  "Tempi eton' 


^traotinit  Silver  from  I.Bad  Ore. 
stamps  simiiur  tu  those  used  in 
:  Coruiih  tiu  ores  be  luituble,  aitac- 


watda  passiBg  the  erushsd  ore  thtoogh  a  pair  of 
rollers,  if  wiuited  very  Hue.  The  amnunt  of  idver 
not  stated :  but,  suppoiintc  it  to  be  about 
ton.  as  it  is  stated  to  bo  rich,  I'arkcs* 
method  would,  porliapx.  be  tbe  best.  It  is  based 
upon  the  superior  nffinity  ol  ailvor  to  zinc  than 
lead,  and  that  lead  and  zinc  do  not  alloy  togi^ther. 
If  ari^outiferous  load  be  fused  with  about  S  to  ? 
t.  of  zinc,  according  to  the  amount  of  silver 
^  and  the  fused  mass  allowed  to  cool  slowly, 
c  will  rise  to  the  aurface  and  form  a  crust 
ling  nearly  all  the  silver,  the  zinc  being 
.  irds  separated  from  the  ailTer  by  distUlatioQ. 
With  a  less  t^rceutage  of  silver,  Tattinson's  process 
the  best,  as,  by  it,  ores  whieh  ooutain  2  or  3oz. 
_jr  ton  can  be  profitably  worked.  The  method  is 
I ouuded  on  the  principle  that,  it  argenliterDus  lead 
dt«d.  and  afterwards  slowly  and  uniformly 
coaled,  beiucc  oaraf  ally  stirred  at  the  same  time,  a 

'  - nJl  arystals  separate.    These  crystals  do 

1  any  ailrur,  and,  by  continually  remov- 
lS  thty  are  formed,  the  residue  which  is 
left  is  found  to  be  rich  iu  siWer— about  2  or  2' j 
'  :h  argentlteroot  lead  is  afterwards 
roSned  by  cupellatioo.    This  method  has  also  the 
advantage  that  the  desilverised  lead  is  purer,  and 
o(  batter  qnality.     It  would  take  up  more  space 
than  the  editor  could  allow  to  tutor  fully  into  de- 
tails ;  you  had  better  obtain  a  eood  mauunl  ou 
metallargy,  and  work  up  exactly  what  you  reiiuire. 
AuTiib's  E.  Muuoia  ("MoitUB.") 
[U943.]— PrasBure  of  Wktei.— I  suppose  you 
want  to  know  the  pres.  in  lbs.  per  sq.  iii.  at  the 
lowest  point   in  the  main.    The  pros,   would   be 
43*3.ilb.     A  liourdou  gauge  will  answer  very  wall 
to  show  the  pressure.— LlJiOB  Okkli  Vciqit. 
[MOI3.]~Piesaare  Of  Water.— Bach  column 
water    1  aqunre    inch  iu  area  and    12iu.  hi);b 
duld  equal  ■4ailb.,  so  that  by  multiplyinj;  by  the 
light  (lODIt.)  the  prenure  wonUl  bo  stated  as  the 
,.-'oclnct.     Or,  i(  the  water  flows  through  a  liu. 
rouud  pipe,  the  weight  of  each  loot  would  equal 

■3111b.— SrauauT. 

[15911.1— Oentral-DilTor  Trioyola.— T(  "  G. 
D.^'  will  send  niu  his  address,  I  ahaU  be  glad  to  for- 
ward him  a  photograph  of  my  maohine,  which  is 
similar  In  tbe  one  recently  alluded  to  by  Mr.  Blood. 
— W.  H.  HTid'oOLE  Vfaitaoev,  Lisdoonvama, 
Qunis,  Ireland. 

[46!)l5.]~KxiiBnBlon-I.liik.— I    do    uot  fullv 

nndaritaud  your  query.     Do  you  mean  the  lengln 

of  the  elot-liuk  iu  tbo  ardioary  linlE-motiou.  or  do 

refer  tu  the  separntu  eipausinu-liiik  workud 

separate  ecceutric  i    Let  ma  hear  as  to  this, 

and  I  will  reply.— Sm'UOHT. 

[4691G.]  — TtunptuK  Oaa.— I  should  certainly 
cousider  tha  supply-pipe  (Jiu.  diam.)  as  too  small 
tor  the  great  length.  — lJuhi.iaHT. 

11VJ17.]— Ooadenaer.—  To  "  Hd.vliqht  "  oa 
OrilEBS. —  With  uo  VACunm  ganga  tha  diffuulty  <il 
stating  what  ii  the  matter  is  largely  increased. 
Have  yon  thoroughly  satisSed  yourself  that  the 
bucket  or  ram  of  the  air-pump  is  all  right  iu  every 
respect  ?  Are  you  also  certain  that  the  sUilc-valve 
or  piston  of  thu  engine  is  not  blowing  ateam  post  r 
If  these  p^iintsare  right,  how  do  you  know  that  tbe 
injeotian  is  not  from  some  oanse  throttled,  or  per- 
haps nearly  stopped  up  1'  An;  uf  these  pointa 
might  and  would  give  a  very  hot  delivery  in  tlie 
hot- wall,  Budwouldnotshow  air-bubbles,  as  would 
an  air-louk.  It  I  wore  m  your  place,  I  would  cer- 
tainly rig  up  a  vacuum  gauge,  if  euly  a  honio- 
maduoue.  There  ia  nothing  difG.oult  in  it  to  make, 
ttuditisB  mnat  uieful  adjunct  to  a  conduuiin;! 
.._T__     ^  _  _., —  I may  be  working 


-       -  .- ,--,  -It  dip 

<ho  tinned  part  in  tha  solderiug  fluii 
This  is  not  sullitiiant  to  cool  it,  lint  keep  the  surface 
bajuyou  uGu  miiii :  if  so,  discardltlor 
solution  if  praoticahle.— HusUOnT. 

flaOl!}.]  —  Oovper  Bits. —  Keep  them  clean: 
when  Hnished  with  lor  soldering,  dip  the  end  into 
tbe  sal-ammoniac  or  iiiti  the  spirits,  then  leave  the 
bit  to  get  cool.  I  fauuy  it  is  rather  due  to  over- 
1  —^-g^  i  good  hit  will  koup  tiaued  for  a  long 
if  kept  clean  and  never  overheated.  We 
have  any  dil1l2ul[y  with  the  hita ;  they  are 

It  is  nc __.  . 

i-tln.— W.  J.  LiscASTEr., 

[ISma.l—Copper    BltB.— You    do  not  say  of 

what  is  tha  lira  made  iu  which  you  heat  them.    I 

doing  a  deal  of  solderiug  lately  in 

— ■"-    '=-    "■--■  nindels,    and  kee 


iiig  with  tin  boat-uind«ls,  anl  keep  eunatantly 
upon  the  beueb  a  small  jam-jar  half  full  of  '■killed 
•pirit*  uf  salts."  A  few  rubs  uf 


I    fen 


lid  like  to  make  a  gauge,  I  should  ha  pleased  tu 
help  ynu,  aud  to  give  iustrnctions.  But  if  yoi 
carefully  eiimine  tho  engine,  and  oscertsir  " 


[15U47.]—OondenBor.— Possibly  the  new  rubber 
ou  foot  valve  does  not  cover  the  grating  properly  ' 
the  slide-valvo  is  not  quite  tight,  or  perhaps  th< 
piston  is  not  steam-tight.  Is  the  injection  cock 
uud  pipe  quite  cltar,  and  also  the  roio  ut  end  of  in- 
jection-pipe  I'  Attention  should  also  be  given  to 
the  piaton-rod  gland,  also  air-pump  gland  ;  sea 
that  they  are  all  right  If  theso  parts  are  right, 
then  get  some  one  to  take  an  indicator  dia^am 
fromtheCTlLnder.  andit  will  iho  w  whether  tha  vol vo 
urpiatou  is  leaky. —LAnaaOa-riAViscir. 

[loUia,]— Nut-ICaktnff.— Hdt-iach  nuts  can 
be  made  with  an  ordinary  bolt  maker's  Oliver.— 
Laudq  Oxsi.i  VlKCIT. 

[loJl!).]— Ooppar  BltB.— I  should  say  this  is 
caused  by  using  ihe  bit  tor  zinc,  aud  min;> 
soldering  fluid.  If  kept  quite  cloiin,  and  used 
ouly  with  roain,  I  tlnd  the  tiu  incTcaaes  instead  ut 
coming  off  the  bit.  The  ocly  euro  is  to  tin  thorn 
again.- E.  1'.  C. 

[45919.1  —  Copper  Bits.  —  1'  ^''^^  "O"  '" 
thoroughly  tiaued  ut  abittiPEt  ""^  ^  ""^  over- 
I  heated,  not  the  least  trom^e  would  be  found  if. 


and  then 
ill  instantly  cure  this  defect'.  Memo.  : 
'  all  siLpHrduoua  solder  from  tbe  bit 
before  placing  it  iu  the  Hre,  or  you  will  cidsb  an 
alloy  aud  a  partial  melting  of  th?  copper,  pro- 
ducing a  worm-eaten  suifaee.      Further  memo. : 

auy  i>elrolaum-oil  near  your  soldering 

la.— J.  J,  A.,  Liverpool. 


mtul  t 

exactly  coinciding  wiih  tlio  ceutrni  oi  lathe.  For 
my  part,  1  would  ha  onutant  with  nu  old  amooth, 
and  simply  ^riud  away  all  traces  of  the 
it  the  end  t)  a  small  angle,  loivec  the 
toraijor  a  littlu,  and  there  you  are.- J.  J.  A., 
Liverpual. 

[  |.59o'i.]— Intermediate  Beceiver.— I  am  ot 
>]]ioi'iu  ttiat  the  be.-'t  »i/,~>  of  rwi-iver  ia  a  pipe  ot 
retsel  the  same  dianietor  aa  would  be  fltted  to  tho 
ow-pres,  cylinder  if  it  took  steam  direct  from  the 
joiler.  Thus,  a  '.ilin.  dia.  low-pres.  cyl.  has  a  6in. 
ateam  supply  pipe,  when  working  ainglo ;  the  sama 
-'-1  pipo  should  beflttud  to  supply  BJ.mii  cyl.  when 
rking  Gompouud.  I  have  ionud  tbeee  propor- 
la  wnik  well  in  practice.  I  hive  nrvor  seen 
Cuwpcr'a  "hot-pnt,"  but  understaud  it  to  b«  B 
good  thing. — LiiiOB  Ojl-vii  Viscrr. 

[l.'iD'i^.]  —  Innkeeper's  Llcenae.  —  Upoo 
laking  a  proper  appliea.tion  to  thi- Jiiatices,  sup- 
orted  by  jiroof  of  tlie  Iicts,  I  bahevo  a  tmiporary 
cense  would  bu  grunted  for  the  remucdcr  of  the 

ad  died,  or  become  hAukrupt. — Freo.  Wktheu- 
iPT.Ti,  SoUcitiT,  'i,  (iresham- buildings,  Ouildfaall. 


_,.  .  __  JO  melliug-poiiit,  I 
threw  in  soma  rosiu,  uhiuh  hod  the  cHect  of  acting 
as  a  flux,  and  as  aoou  at  this  had  bucut  oil  a  hriud- 
'  *  of  moaldmg-asnd  was  then  thrown  in. 

._  jtatmeltid,  Ihu  naod  roau  li  thiiaarfaca 

and  formed  a  prolectiou  a^ainit  oiidiliiru  to  a 
(•til  m  !ltail  under  thiuu  ciuditians 
always  gave  me  good,  linn,  and  sohd  ciistings.  It 
is  a  good  plan  to  g.:t  up   a  good  pittera  with 

Slenty  of  draw,  and  ii _,  ,  .. . 
ry  a  little,  anil,  with  cure,  if  tho  gates  are  all 
tapered,    you    mty    uake    a    lot    off    the 


1  dries  the  snrfaoe  of  tha 
clay  aud  thorouifhly  harduDS  it.  1  need  hardly  say 
■  '  '  lad  small  niiiuld-hoiis,  just  ai  wiuld  bo 
ca^t  in  sand.  Try  this.  Dun' t  overheat 
the  metal,  and  you  will  gat  souud  oastiugi.— Sl/N- 
.J-MeltlngZinc.-Zincrcquiics  no  flui; 
but  tho  addition  of  a  little  nilro  ins  been  recom- 
mended to  remove  any  mt'tols  more  oiidiiable  than 
zinc  that  may  chauce  to  be  prtemt.  Probably 
"An  Amateur  Mechanic  "forgets  to  skim  til  the 
lajcr  of  oiiilu  that  forms  ou  the  surface  of  the 
melted  metal.  If  he  n-ill  remember  to  do  thii,  and 
will  melt  hia  zinc  in  fsirlv  large  qnautities.  he  wilt 
find  no  dillijulty  in  calling  hia  bjttery -plates.  But 
why  use  cast  zinc  at  all ':  lloUcd  metal  is  iu  every 
way  preferable.  To  cut  it  to  sii.;.  follow  the 
directions  given  by  "  Sigma,"  who  aays  ;  "  Siaateh 
a  groove  witli  a  steel  point,  such  as  a  bradawl; 
run  first  odd  solution,  and  then  mereury  aking 
this  groove,  aud  allow  it  to  peuDlrate  ;  then  repeat 
the  prcoeas  on  the  other  side,  when  Ihe  metal  is 
eaafly  broken.''  If  rciiuired  in  a  curved  form  (aa 
for  a  Daniell  wll),  it  ifiould  be  hoate.1  in  an  oTen 
to  between  IW  and  15U=  <-.,  when  it  will  becomo 
soft  aud  easy  to  bend.- .\i.£-lUS»  W.  Sowabq. 

[l.'iDijri.]  —  UaRiieta-Sloctrlc    Uachliua;  — 
I  cannot  see  auy  neuei^ity  for  bruahts  o^  "I^S^i 
tator.    Better  get  one  spruig  to  act  as  o"'^,^^..,jju» 
The  spring  wants  to  touch  axis  of  •'o^^^^.^.te 
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dona  bj  hBTiDK  >  sprm^  prauing  ligLtlf  Bgainat 
the  eudot  iroa  &ile  cuiying  elsctra-n»giiat.  You 
try  thii,  and  you  will  toon  got  k  curmnt.— W.  J. 

LinOLSTRB. 

{ib3J7  ]-Streot-Oolli.— Doyouwuh  to  tnsba 
up  ou«  of  Iha  lu-ge  atiaet-coils,  with  belli  to  ring 
and  wheel  to  rotate,  let.,  ice.  t  If  u),  it  wiU  coat 
jou  in  niKterial  from  CIO  to  £12.  HawaTer,  if 
joa  will  Mud  another  qnerj,  aajiDg  you  aie  pte- 
paied  to  apcnd  thii  amount,  I  will  tall  you  how  to 
make  the  whole  thing. — W.  J.  LixcAsiEH. 

[45961,  ]-Hoii««.Front.— You  wiU  probibly  do 
Tery  wiialy  iu  "ouing"  jour  houia-front  with 
lult-biick,  Mrtioubuly  it  the  extra  thlckneai  will 
Mtiia  DO  diffienltisi  with  the  Tuioui  reTaala, 
dnaringi,  and  comiee*.  Bat  you  mnit  cat  in  to 
g»t  "headan"  to  bond  in  your  old  audnaw  waili 
— two  or  thraa  to  BT»ry  yard  anper.,  >ay.  Bsptir 
JOQT  parapet— tai,  eilioata,  or  walarproot  it ;  *ee 
to  your  gotten,  and  that  so  leaki  in  roof  nn 
mtsr  nniuipeatadlr  down  slope  on  to  walls -a 
eommou  thing.  It  in  the  oonotry,  can  you  not 
Weathtrtile  or  weathenlata  your  front  ?  It  would 
ooms  chaaper  than  the  easing.  Anyway,  don't 
attempt  meudint;  your  rotten  cement.  The  loait 
TOD  con  da  ia  to  have  it  all  down  and  le-woik. 
flniidiing  atnight  off  in  one  coat,  and  ailicate  it 
without  painting. — A.  C.  Q. 

[4g963.]— BaoKe  of  ProJaotUe.— There  aie 
three  fOTOea  which  act  en  a  projactile:  1.  The  im- 
pulaiTe  force  of  the  powder;  i.  Oiafity;  3.  The 
raeietance  of  the  air.  The  path  of  the  proj  eotile 
ii  a  curre,  tha  angle  ot  deacent  becomins  steeper 
aod  eteeper,  but  never  quite  vertical.  Wtietber 
tha  gun  11  Hred  from  the  top  of  the  oliS  or  tbs 
base,  the  path  of  the  projectile  will  be  in  the  aame 
CDTTB  (the  gun  being  boruontal  in  both  caaei),  and 
therefore,  when  it  ia  fired  Irom  the  top  of  the  cliS, 
it  will  take  loDgn  to  raaob  (ha  gmund,  and  will 
iNnuequently  go  further.  The  problem  ia  mncb 
more  complicated,  howcrer,  if  we  auppeee  that, 
initettd  of  bMDg  hoiitontal,  both  cuoi  are  laid  ao 
utopaai  through  iome  point  (audi  w  the  edge  of 
k  Douoletacacp  wall);  M  that  the  gun  at  tha  top  of 
the  cliff  hae  a  leaa  eleTalion  thui  the  one  at  the 
b  la.  Alter  pauing  through  thia  point,  wbicb 
proj tcti la  will  go  turtheat  ncrou  tbo  ditch,  and 
why  ?  I  hope  lome  ct  our  trienda  will  kindly  try 
and  Bctve  the  problem  under  theae  conditiaua. — 
DoBornY. 

[460G3.]-BaQsaofI'roJaotlle.— Wbaoabuliet 
1«  diacharged  horizontally  the  time  it  will  take  to 
reach  the  (levell  ground,  that  ia  to  lay,  tha  time  of 
ita  flight,  la  the  aame  aa  the  time  it  would  take  to 
limply  fall  from  the  muzzle  of    the  gon  to  the 

Sound;  moreover,  the  range  ot  a  b^iet  ao  dia- 
arged  ia  proportional  to  the  time  ot  its  Sight, 
the  height  of  the  gnu  being  given.  Now,  tha  bma 
ol  uid  falling  ia  proportioaM  to  the  aqoare  root  of 
the  height  of  the  fall,  and  theralore,  the  range  ii 
proportional  to  the  aame.  When  an  ordinary  mm, 
itaoding  on  the  ground,  diaohatgei  a  guu 
hoiiiantally,  the  height  ia,aay6fL,  and  the  time  ot 


on  a  cliff  lOOlt.  high  the  height  is  lOjfL, 
time  ot  falling  Z-61  aeo.,  or  4'6  timea  aa  great  as 
before  ;  therefore,  the  range  ia  4*S  times  as  great 
Bi  before.  It  he  itauds  on  a  cliff  10,000tt.  liigh 
the  time  of  falling  will  bo  2S'T4  see.,  and  the  rau^e 
45  timei  as  great  aa  in  the  first  cue.  In  all  thii 
the  rakstaaea  ot  the  air  is  neglected,  aa  ia  also  the 
Tiry  alight  diminution  of  gravity  in  oaceading  the 
hdghtl  mentioned.  Tha  effect  ot  tha  ceaiitanoa  o( 
the  air  might  be  gi 
tormuUt,  except   I 


it  silicate  of  aoda 


The  velocity  ot  pro 


ippoaad 


[43063.]— Bans^  of  Projectile.— There  is  not 
any  doubt  about  the  ranees  at  guni  being  affected  ' 
by  the  height  at  whinh  they  are  placed.  Tbu 
greater  tbelieight  the  greater  the  range,  though  I 
oanuot  give  a  abort  rolo.  The  reason  is  very 
rivpla,  namely,  that  the  path  of  a  projectile  (u.> 
W«llkno<rn  to  nil  educated  men)  ia  not  atruight, 
but  approaching  a  parubilic  curve,  most  nearly 
idai^t  at  tlrat,  but  graluilly  becamiug  mors  au  1 
mu*  curved  at  it  pajatM  on,  owiug  ti  the  force  of 
narity  drawiHK  it  to  the  e.rth.  Thia  aubiect  ia 
Sih«Bitivriy  treaWd  by  .Sir  Uiward  Donglaa  in  bis 
'■SaTalGannery,"  with  olab irate  cilealationa.  A 
MBv  Moond-hand,  often  to  bo  had  for  a  very  few 
g|KL».  Alan  eiplanitioos  iu  Hsna  Buak'a  '■  TOe 
2JJ|*pnce6d.  to  1'..  second-hand;  and  in  miny 

^JBt-TT  BO:kl.-H.  Y.  I'OWELL. 

*4»6i-l— l*t*'' -~  *^""'G"   '*""'   '^   decesned 
W^'a  hwlhar  ia  m  the  aame  poiition  ai  mir- 
^^^T^  -  j_ua>l  wife  a  Bistsr.  nod  in  illecral. 
8.  F.  F.  H..»  there  ban  b™o 
of  the  law.  aurl  th'j  brother 
to  maintain  tha  children  aa 
a  valid  marriaKe,     The 
raaponaibie  for  their 
"d  they  be- 
■\4Iather 


could  be  made  to  oontribats  towarda  their  support. 
— Fbbd.  Wltcbbfieij),  Solicitor,  2,  Uraaham- 
buildinga,  Ouddhall. 

[43968.1- Bei)»lrls?  Larsa  Karbla  Hortar. 
— "  Orooer  "  might  try  to  atick  the  "  ' '" 

mortar  together  with  a 

(aometimes  called  "  loluoie  glass  or  -  wawr- 
glsaa,"  and  costiug,  iu  amail  quoutltlce,  about  six- 
pence per  pound).— A1.FSID  W.  Sowibd. 

[45989.]— BoUer  Power.-The nominal  horse- 

EQwer  of  a  boiler  ia  oaloolatsd  from  the  amount  of 
eating  aurtace.  Some  allow  10  ni.  ft.  par  b.p. , 
othaia  12  aq.  tt.  A  boiler  the  aiia  given  in  your 
qnery,  would  be  raokonad  a  40  h.p,  boiler,  auppoa- 
ing  the  grata,  Ico.,  to  be  of  the  uaual  proportiona. — 
liiBOB  Omru  Vmcrr. 

[4a9G9.]— Boiler  Power.- Armatrong'a  rule  ii 
to  And  the  grate-area  and  heating -surface  in 
square  feet,  then  allow  one  square  foot  of  grate 
and  nine  square  feet  of  hea tips- surf ooe  to  the 
hone-power.  You  do  not  give  the  grate  area  or 
dimentiona,  hut  from  tha  liie  ot  baiur  I  expect  it 
ia  let  downas  a  60-horiaone,  perhapa. — Suhuoet. 
[4S9T2.1~PlywliD«L— Do  you  mean  a  hand- 
wheel  t  If  ao,  that  ia  a  plan  moch  uaed  hj  wood- 
If  you  aia  domg  metal-turning  moatly. 


[4.i972.]  —  riy  -  WheeL  —  CerUinly  ;  I  once 
worked  at  a  "ten-inch  centra  Whitvorth  ecrew- 
cntting  latbe,"  with  a  fly-wheel  ot  about  Sowt., 
about  4fL  diametar  on  the  rim,  with  a  21in.  belt 
on  the  drum,  which  wai  '2&lt.  diameter ;  two  men 
tomlnB  thia  enabled  good  work  to  be  eieouted. — 
J.  J.  A.,  Liverpool. 

[1S9T6.] -BaUer  fbr  Kodel  Bnrlna.- The 
•implcst  form  would  ba  a  horizontal  cxtomally- 
flred  boiler.  If  you  have  ample  room  tor  such,  it 
should  be  4ft.  long  and  1ft.  6in.  diameter  It 
ahould  beaet  in  brickwork  with  a  Sash  flue,  ao  that 
one  halt  of  the  diameter  is  eipoaed  to  the  furnace 
and  fluea.  The  flregrata  should  bo  about  1ft.  ' 
wide,  and  12in.  to  tSin.  long.  It  it  should  be  I 
more  oonvenient  to  make  the  giato  a  little  vrider,  it 
could  ba  done ;  bat  in  that  ooae  you  would  need  to 
carry  a  thinner  Are.  I  ahould  not  adflaa  you  to 
bave  a  amaller  engine  by  any  means  to  drive  a ' 
Ulhe.  Small  enginesdo  not  workup  to  their  theo- ' 
retical  power  bj  any  meana.  Thia  ia  doe  to  fric- . 
tion,  condeniatian,  and  any  other  oaoses.  ao  that  it 
la  tar  bast  to  have  a  margin  of  power.  Ton  would 
be  perhaps  told  that  on  engine  with  Sin.  bore  is 
equal  to  I  bone-power;  but  it  certainly  will  not 
do  what  1  horse  will.  I,  therefore,  ooald  cot  advise 
you  to  use  a  amaller  engine — that  ia,  it  you  want  to 
do  any  real  work,  beyond  juat  turning  the  lathe. 
Years  ago  I  ataited  to  set  up  a  amall  ahop  for 
myaolf,  and  had  too  small  an  engine,  and,  worse 
stul,  wia  a*er-perauadedtohavea  boiler  not  equal  j 
to  the  aagiue.  It  was  a  aouroe  ot  annoyanoe  to  me 
for  a  long  time,  until  I  rot  a  new  bolter  of  more 
than  auffidant  power,  and  it  taught  ma  a  laaaou  I 
have  never  forgotten.— SuSLIOUr.  | 

[4a97S.|— AmatauT  Oaolodat.- A  "Novioeio  I 
Geology''  will  find  Oaikio'a  "Outlinei  of  Field 
Qeology  "  useful  tor  information  regarding  outflt, 
jfc;  bnt,  at  to  naming  toasils,  I  have  always  found 
it  mora  satisfactory  to  compare  them  with  apeoi- 
mena  in  aome  good  muaeum  than  to  trust  to  those 
figured  in  bo'ika.  &b.,  and  a  "  Novice  "  will  find 
tha  former  tha  better  oourea  to  adopt  if  any  mn- 
eeom  of  geology  ia  within  eoay  accoH  at  him.— 
TnTEswoBin. 

145930.1  ^I,e  vol. —I  bolicve  that  in  Australia 
freehold  land,  iu  the  alisenae  of  a  will,  deeceads  to 
the  heir-at-law,  ai  iu  England;  but  it  may  be  Ihot 
the  memo,  amounti  to  a  will,  aa  to  which  1  can  aay 
'nothing  without  knowing  more.  I  presume  that 
by  "probatoduty"  "Pattioipator"  raiilymeana 
legacy  duty,  for  probate  duty  ■-  " — " 


(hetild  b«  TSiy  ehar  sod  nther  ti  

knowwhatbarthaiy  uepsnnHMitt,  ■aOMflnt^ 
I  did  was  only  aix  monttaa  ago.  A  ptait  of  mal^ 
nagatirMwaa  given  in  tte'*  T««r  Bookof  nato- 


and  0,   the    piodoots  of  o 

carbonic  aoid  and  watac. 

odour   given  off  by  a  1 


oapingn 


Dob. 

[46985.]- Sebtcn  Inth*  Ida  of  X«B.-Ib 
Isle  of  Uan  hoe  its  own  paooliulMnaad  OMkH^ 
and  it*  own  Mutts.  Tha  oalr  wmj  I  taaw  dlf 
which  a  debt  ou  ba  raeamaa  than  !■  br  M(liT 
Ins  Bmialoaal  lawjar  to  ma  lor  ft  IkMnna 
tifinmaL    lluBDgliAoonrtaka,T*BalBiiMri% 


_  .  __  tha  aaount  ii  otttadnlw 
adviie  wriUng  a  itroog  letter  baors  iaeiuiiac  ifr 
cartain  expenn.- ftxu.  VimavrauD^  SomH^ 
2,  OreahBB-boiUuiga,  OoUdhall. 

[lo9S9.]~Lftka  Bottom.— 11i«  pnipar  way  k 

ilay  a  bottom  with  puddlaalaj,  mil  woikidHd 
_  jaten  down.  In  your  caia  a  doubt  arint  In  ^ 
mindM  to  the  eftact  of  tkewdafat  olwatetBi 

" "  t.    Ii  tt  "        ~'    ' 

aenia  ana  tnicx,  it '^  -- 

tha  weight  of  the 

'fusing   flianrai 

..'all  laid,  the  water  would  luit  ram  oft,  and  awl 

only  ba  oarried  away  by  an^oratian.    So  that  tm 

small  fountain  ov«flow  woold   do  lomathiag  d 

least  towards  maintaining  tha  laToL — ScxiiaK. 

[15933.]- Bailwai;  Dlataat  Blmala.— Wlm 
the  aemaphorea  ware  introdooed  oil  ona  aedua  ll 
the  G.  W.  R.  in  place  of  the  diaoa,  aavatal  dnaa 
and  Qremen  spoke  to  me  about  it,  tailing  me  tbf 
would  much  rather  bave  the  old  onea  back  1(41; 
that  is,  the  diaca.— Takx. 

[4.5993.]-Ballwa7  DlataAt  Slmalc-i 
notohed  arm  for  a  diatant  ilgnal  ia  tha  iiiHsmif 
the  L.  and  N.W,  Q.N.,  North  StaftoKUIOn,  nTl. 
and  other  lines,  while  tha  Hidland  naaakindri 
oblong  board  for  distant,  and  Moaa^OMa  to  hoM 
aignali.  With  regard  to  lishta,  tha  G.NJB.  MM 
to  have  entirely  Aiacaldld  wlMa,  axaapt  aa  a  iMlt- 
light  with  the  arm  at  danger.  Howarar,  whill  ii 
belter  seen  than  grean,  aod,  thsgaforo,  more  (n- 
ferable  when  it  oannol  tta  oonfuunded  with  itatwa 


u"2 

J  ^ , wad  foE  both  hdM 

■nd  distant  algnala,  tha  "distanti"  haTlDg  tha  Ml 
of  the  arm  notched. — Tittmwobik. 

[45993.]— Ball  war  DlaUnt   "'g-ii'a  — AtT 
are  more  aaiily  seen  than  discs.    It  ii  ai  ~ 
■ —  "  ^' *-  "    Becausa,  if  tha  m 


on  it,  kadtookli 

toafidinciMtMl 
'o"diataiili»hd 


iSLMiratbT 
M^MMa«a>*7> 
^SCm^lim* 
^^TSk^TL  fcit  liacs,  raaponai 


inberitSi  accordiDK  to  a  acale ;  while 
legacy  duty  is,  for  nephews  aad  uieces,  three  per  | , 
cunt,  upon  the  sums  they  respectively   receive. —    - 
PnHD.     Wetuhiu-ield,     Solicitor,     2,    Qreshai 
buildlugs,  Ouildball. 

[4.59S>.]— Photo.  Tranaparenclea.- You  ca_ 
not  d.i  it.  If  you  take  a  photo,  of  any  picture  or 
object,  the  lights  and  abadea  are  reveraed,  and 
henct'  it  ii  totally  unfit  for  a  traoipareu'y.  What . 
ia  wonted  ia  to  produoo  a  picture  that  gives  the 
Lights  iiud  abod-iwa  (on  the  screau)  aa  wo  see  tbem  , 
tiaturallf .  You  cannot  by  auy  photographic  pro-  ' 
oaii  revurad  the  natural  order  of  thiuga.  and, 
therefore,  you  must  firat  take  anBgative  and  from 
thia,  by  the  reicrsul  of  the  lights  and  ahadowa, 
pmduco  a  triiiapdreucy  which  gives  ua  the 
iialurni  tffect  when  projected  on  s  acreau.- Sus- 


took  which  ot  two  trains  wia  anraaeUai.  ut 
having  only  one  distant,  lowered  it,  tha  pooA, 
&c.,  luving  bean  sat  tci  tha  wrong  liiu^  tha  dillV 
would  not  baawareot  it  untiltha  "honarigul" 
for  that  lias  was  aightad.  whUi  he  nu^t  ant  la 
aUetodo  until  he  wa*  oloaa  n— =*  — -" — *-*- 

to  atop  thaa,  perhaps  running  I 

of  the  main  line.    Wheraol,  U  two  " 

been  used,  he  would  hare  noticed  which  Wai "  glL" 

and  it  the  wrong  one  for  tha  Una  whioh  ha  hadts 

travel  on,  would  be  able  toatopbafon  tha  JosIm 

reached.     (Of  oouiaa,  it  thna  u*  twoaitari 

lalsAould  be  "locked  "with 'tha  o ^ 

'  boms  siguala,'*  and  these  again  with  tha  p 

Qreen  ligbta  lue  to  be  {irefanisd  to  whita  tw  "aB 


, Ji,  aa  if  not,  they  ara  likely  tt 

,  founded  with  other  wbito  lights,  suol  aa  lomp- 
'  posts,  &•:,     "Diatoot"    "all  ri^ht"  li^ta  an 


[1.-.J31]— Photo.  Tranapa 
tried  tno  plaui  of  dainj;  this, 
good,  bainn  Tary  toggj  all  ovei 


iclaa.- 


with  black 


varniih.  Tba  pictura  bafora  intaoiifying 


[40991J  —  Franch-pollahlnv     VratwoA.  - 

"  it,  T.  T."  should  remember  that  Proneh-paflA- 
ing  would  be  ot  liltki  use  ware  It  not  for  tha  ym 
dogging  he  oomplains  ol,  and  I  daraaaj  ha  wodd 
quickly  flail  fault  with  the  proceaa  if  it  did  not  IB 
iuto  a  surface  the  open  gram  ot  tha  wood.  It  h 
jU3t  because  "  bruah  poliab"  will  not  do  thiiiia 
satiaf  actory  manner  that  the  poliah  ia  put  on  wllk 
a  rubber;  but  oven  auppoaing  it  wo—  --'  —  '- 
would  auiely  find  it  quite  aa  tionblear 

the  fine  lines  of  the  fretwork  aorei^ 

with  a  brush  aa  to  clear  the  cloning  aw^ONi 
with  a  penknife.  The  only  vamiahUkaljr  to  dry 
with  au  even  luifaoe  is  copal ;  but  I  think  it  M 
triad  that  onoe  ha  would  get  hli  flna  psita  in  wuA 


t  aiLkl 
otcUov 


FsB.  10,  1883. 


ENGIIBH  HSOHANIO  AND  WOB£D  OT  SOEBNaS:  No.  '■ 


I  msM,  thftt  he  woald  arar  mf tsrwirdt  hsrft  >  good 
vord  lor  French-polub.— W.  H.  Qatto. 

t4399S.]— Slide -VKlTS.--Tba  iray  to  do  wb&t 
fon  wuit  ii  eaif  onoagh.  All  yon  tr&nt  ii  the  oidi- 
nsiy  ditlii-TalfB,  with  saoh  ta  amaunt  of  Up  u 
Mill  dowh&t  Ton  TrBQt.  An  J  properly- proportioned 
TklTe  would  not  oal;  oat  oft  the  >t«im  at  the  re- 
quired ona-Uuid  of  Uie  (broke,  bat  eould  mUo  be 
nude  to  eloie  the  axhaiut  until  viy  required  por> 
tloo  of  the  exhsQit  itroke  hu  hsan  mtde.  I  have 
not  tine  Bt  the  pneent  to  go  into  the  matter  lor 
jou  uid  eaeartun  the  noportiaiui  but,  if  jon  have 
■»  idn  of  the  Mbon  of  the  ilide-valn,  by 
"l^l^l^^g  »  oudboaid  modal  yon  oonld  esnly  And 
oat  thB  Baedtol  propoitiani,  vithont  any  intrioate 
aaloiilatioii*.— ScTNuam. 


Bwaaiy  tb 

gOUUBll 

amn  kt  neuly  m  white  heat,  ao  that  the  gold'iball 
■oak  into  tiw  bee  of  die  platuiain ;  onUnarjiolder 
irill  than  adham  flnnly  to  the  faee  obtained  in  thli 
milwilT  Haid  aoldei  aala  by  partially  IniiinK  and 
MNnMning  with  the  aorfaoBi  to  be  jofnad,  and 
platfamm  akme  will  not  foia  or  oomblne  with 
■»  Mldw  at « tec^eiatnre  anything  like  the  (oidng 

pwit  of  DTdinarygold  BoldeT. — Thos.  '" 

MnMom-itieat,  Wandnston. 


(othlalormot  mreo,  m 
[nllawinR,  vhleb  ii  xn  iiln 

X,  ncirtielop  Qf  ILp  t 
^.tremttie  6>i>.  and  nl 

(patntdd  onttide  nnd  icod 
— *i«t!T  1h«  pbipo  of  m 
*hl*lo-' — '-■ ■  ■' 


9   tbo   liDO  piste  ri 


aire  enwifrimatlns  I— Mo 


?o-i  to  support  it 
Wleji  about  IS 


UNAKSW£KED    QU£BIS8. 


Iktr  an>r  U(  iiii^  V  diar/ilimm  amlriiM 


«Mia.  OementforBIiTBlenne,  p.  Ml. 

4Mia.  To  FTodBM  Smoke  And  Hoot,  812. 

«Mn.  Fhoavhonu  Is  Inn  One,  Stl. 

4HaO.  DiiTlw  CUKk  for  «in.  Co:>ke  £a 

4B4Bi.  Ta  "dlerken«eUCIjiikii»ker,>'^313, 

«HSB.  Doable  eiwi,  313. 


Xiao.  ObJKta,  p.  411. 


lam  ter  of  indoanhcd  rollcri,  and  Iheii  length  I 
ha  •aniad  wteol  placed  on  the  undar  or  npper  colli 
in  urt  tka  thrte  i^Ine  holhnr,    n  ae  to  ror  .    . . 
tooaDTey  wbdtotfcemuill  btUonie.  what 


le  the  oaoe  between  the  bdlow*  and  »oh  thellt  What 
la  ha)BM  of  bellova  whin  fully  InSutedt  }.  Theuprigfat 
rale  aie,  I  Imaplne,  ebnp^jnulierfi  ki  pull  Ooin  c ' 

'lyiteilo 


rade  aie,  I  ImBBlne,  elmplr  tnulierfi  to  pull  Ooin 
otmHWt^&iflated,    Which  mdt    B.  The  wl 

emka  attaebea  to  end  of  leme  itd  m-yttei]tt 

inil  "W.  H.  H,"  esplain  their ootutruoUoD,  anoiiee- 
■UBt,andaelienallttbinara  tuUr.Kthai  adDUfelTai 
tAemjialf  may  onnpnhend   what  ia   m-antF    9.  Tbi 
ea  ate  a  ■tsmbUag-block,    Pleoee  eiplaia  their  Gon~ 
gtioaai^  acUon.    10.  la  not  the  uw  of  the  libbed 


v.  H.  H."  pleiae  enilainif  taia  wnna  in 
ea  ef  the  action  uf  the  iDatrument  i—V 
ID  the  card  eomee  over  the  point 


lam  ii  forced  npwaide  by  mtan 


&ai& 

leTVandpnegea 

aadinrlangatjp 

al£iR^ 


cnnkt,  apena  one  valre   of  the  ba.lows  i 

itlier.    The  vulre  of  ttie  bellova  being  epamd, 
(a  fofoocl  in,  dtlTtns  the  beUowe-boaid  doi — 
MBid  isiTiia  irilh  it  the  iti^r,  wb'dl  dr 
onlhekayof 


IB  larer,  wfaicb  exerta  a  prtiai 
At  the  «id  ii  eaniedenwi 


lOfarefetoied  to 


m  the  polet  a 
_.rri  Ihrnrin- 
of  Hind  with  th 
irhLdi  it  ateiii 
id  tboi  the  ko 


.^sebetirtenthcflnlandlaet , . 

"W.B.fi."  irillnaCtEeirrlshlHiMlBtthla  loeglii' 

Jiing  tbie  piew 


rimr  hia  band  a 

bTh. 

[wool.]— Thermometer  Sore ena.— Would  son 
of  eormeteorologiciil  friends  kindly  give  tho  meaaur 
mantaoftbeatevunioa  ecmm,  vilh  rbcli<.w  ielhcoi 
UHl  by  obecTTCie  foi  tbo  S<'Cietj'  [  Man;  buaki  mentic 
tt,  but  none  divs  Ihe  dimciuians,  ud  I  do  not  nut 
haTe  one  made  lajger  thkn  ncccnarr.    Am  the  Ihef 


„)  bMk    [- 

tMpeoded  la  the  middle  T    I  a 


.  Me  serml  obJestlDns 


n  alt  ■ideiBDdataii 
Tmc  top,  haviugfor 


In    the 


jpcnS tsk'e'SiMiTali' n».-F.  M.'s." 

ri«roa.]-B-oed-water.-Te    ••&•:■ 
iiiue  of  the  A'ufinnr  of  Deombcr  »tl 

jf  nprriraeiitji  with  two  Ciir  i»?i  engine  . 

ind  the  other  noD -oosdeniiing.  Id  Ihln  npoit, 
inifineer  lahTtvoocl,  U  9.  Kavy,  aitjn  Che  temperatore  o1 
Lhe  f<!fld'watcT  with  the  coDd?u*iDff  CDgiDe  may  be  raktn 
V  practically  mrmtant  at  100°  FabT.,irnilc  thefeed-vatcr 
at  the  non-LODdeDidnK  in  200^  Fahc.  A  loadiDg  aiticlo  m 
the  Kngttiitr,  January  Vlih,  page  4T,  nyi  |Xi°  fa  about 
tho  DuxLmum  temperatiiie  of  fcvd-TaTerfoTaoondaiHEng 

rofcrrlng  to  the  diffen>nce  stated  by  thceo  two  authori- 
■iOi,  1  wish  your  opinion  a«  to  the  poselWllty  r.f  in- 
ireaalng  the  tonpem'un  of  feed-water  in  a  rondoniilDg  or 
otapoandengino  above  oven  1W.  Can  thianot  be  done  by 
iihauating  the  einim  Bnt  ihroiwb  a  hca.ler  ol  largo 
boating  R0ifacflbrrarfliCpaf4M  to  the  oondtnavr,  and  by 
keeping  the  bealer  ae  murh  nrnoTed  u  1*  prsctleabM 
fnan  the  eondmBer  T  If  thii'ideaia  thoroughly  eanlcd 
oat,  I  eonnot  see  why  the  tempersture  should  not 
approximate  in  the  eaae  of  both  typ^e  of  e     ' 


^ _*«»1.  -To 

A.  ordered  eertain  goods  oi 

madobj 


V.  WTTHiariii.D   ' 

o  bedeliteied  toA. 

writing],  abd  ao  mis' 

^ .  aa  Lo  Buu  D,  A.  baTing  kept  a  cop*  ol 

....    jt  tho  fOorls  to  wrung  irtatSin.  and  A.  had 

pay  demurEftge  and  ad^lltionaj  mrrloge  from  Ihe  wrong 


lotto  I 


the  goodd?  or   uudt  be  bring  a 
b  B.  for  the  dcoumge  and  nrriage, 

as  paid  on  B.'e  account,  or  in  any  other  war  at  all;  oi 
ought  A.  to  bATQ  informed  B.  of  his  tnistahs  before  pay- 

eoaaignment  note  friHU  the  Bailwar  Co.,  aad  took  it,  as  I. 

staiion;  B.  having  often   prerioasly  supplied  goods  to 

holds  a  letter  from  B  ,  in   which  bo  lUtaa  the  gooda 

— — '^-a  --  —   *  I-   pnlor,   and  frorn  ttiat  timr 

and  expsue,    A.  anln 
s  per  bis  oriar,  and  of 

leooa  kindly  l«n  t 

lember  of  tho  fallovie^ 


t  by.  B. 
e  action  ag 


emaiiied  sxcloaiTcly  at 
~Ta  they  were  not  con 
licb  A .  boldri  proof. 


wbTc 


■■(V^). 


antity.- 


, J-Baromotejf.— Will  Mr.  I*ncait«T.  nr  other 

CDrrvepDddont ,  kindly  statelbe  method  cf  "  correcting^ ' 
»  _j,...: —  „  ^ —  partlca'ar  rrodlng  of  a  bajomtter  tt 
n  ua  Imml  "  irbea  bebrbt  of  the  Ioh 
Also   nmple  tables 

Sht  of  olaova  baroms^icaUy  I 
«r^,  or  has  any  record,  of  the 
uBnjiiii-i^r  roajuiua  oaving  been  ever  so  btgh  before  a« 
from  17th  to  31st  January  last,  when  it  exceeded  Insome 
lofalitirg  Sliu .  unreduced  (mean  temperstuie  being 
IS't^J.bcigbtunder 3jft.  Is  it  ponible  for  a  standard 
barouiel«rto  liie  beyond  Slin.I-^QL-iuos. 

[teoOG  3— Comets.— "  W.  C.  B."  says  luen,  quntlns 
<Jullleniia'shook."I«Cnnnil«"l  thut  tWe  is  noauthen 
tEcated  inAtancF,  except  one,  of  a  star  being  seen  tbrongl 
the  nuolmiB  of  a  comet.  Wa.  not  a  tiled  star  obecrre^ 
thiougb  tho  nudeos  uf  oomet  ti,  iSBi  T— Aqua nf its. 

[4aooT.l-Tiirnln«  Wooden  Balla.— I  bav. 
several  grosH  of  wood  ball",  about  Jju..  wjtb  a  | in.  boll 
bored  through,  to  make.  I  have  boeo  iiriug  to  turn 
thom  in  lengths  out  of  be  ch.  Tbcy  always  bna^  off 
wboB  ther  arc  nbout  half  through, 
(home  made)     '   -'■—'•'   >■ 


Fahr„  on. 

detcrmiaing    the    height    of    jtlaova    baroms^iciUlj 


uv.i   obliged  if  Bom.  . 
way  to  eet  about  it,  tnd 


rater    Pipea.  — I  have  jnsi 


bad 


■m  painted  similiu  to  other  part*  of  woodwork  in  il 
rms,  and  nm  told  that  otdlnary  point  willobetmcttl 
]iatioti  of  beat.  Is  then)  any  other  liquid  that  won! 
■war  the  purpose  intended,  without  the  obetouotion  \ 


14  guttapercha  ao  that  the  socket  w 
when  TTiade,  if,  by  chance,  it  ehoul 
alight  heat  t-K.K. 


brother  (painter  by  tiade).  ^ 


partaof  the  ailmoetuy  ci 


te  has  been  lub^ 


battery  liki 

xxxrv. ; 


.1— Batter 
f  oUowing  1 


medical  rephes.  it 
.-Will  Mr.  I«ocs 


lould  li*a  to  know  11)  Whether  I 
I  the  reservoir  and  tn^iogby  p""'~~ 

e  ceil!    l»J  Far  wlat  puipoio  . 

oalciucdlampblack— is  itnecmsarrl  (3)  Is  the  parafilned 
HCiury  I    (t)  l>o«*  any  loflU  action  take  plaec  1 


Would  any  kind  ol 


X  and  14  only  a 

-  soaot  attach 

ended     by 


r,  Ira 


uckets  f 


y  lalho  is  in  a 


head     OS     reoomm'nded 

.  .       ,  _     .tthe   in  the    Jourmnt    of  tbe  Amateur 

ITcehaiucaJ  Society.  I  am  constroctLng  a  frsme. 
1)  shown  in  okolch.  oC  beech  -  wond.  I  have 
iboeen  tbfl  ^Ifeo  of  wood  uned  by  Bolt  laptfal  for  ndh  of 
UH  lathes  as  are  mounted  on  wooden  fmmn  -  viz.,  Un. 
iridebyilln.  thick.  It  ronsisti  of  four  upiigbls,  of 
■hich  two  ore  fmmod  together  on  cich  end.  andisTfl. 
high.  Each  frsme  thus  forms  a  pamllologram, 7ft.  by 
«fn„  the  croa»-ba       ■'  '■     ■       '    ---■'—  — 

t,  [sec  Fig.  1). 


^ 


^ _id  Sln-i  and  are  connsctedby 

'ban  of  iron.  attacilMd  at  top  and  boUom,  aa  shown 

in  Fig.  1.  B<itwaeD  them  tho  latlie  ia  seai  to  stand. 
ThiDngh  the  top  tf d*-ban  at  A.  I  shall  nt  oeatna  te 
carry  a  fcama.  These  eentres  will  have  llfai.,  batwec" 
-wbioh  Is  tbe  Ifatewa  of  my  aUde-mt,    To  prevent  si 

tremor  in  my  standards,  Ir-"-" "• * — ■ — 

to  flany  a  table.    Onooesl . „ .  — 

■  cdreioai  saw,  and  on  ihe  other  a  vice  wid  drilling  ar> 
mngsmenL  TUs  Boiall  frame  on  earh  side  has  the 
effectot  a  stent,  and  makes  the  whole  steady.  It  ia 
fastJmed  by  bisi^keta  to  floor,  as  is  >bown  in  the  drawing 

byblacklinea.    I  shtll  feel  much  obliged  if " 

"D.  H,  0."vraide«  "-  "      .  _ -_. 

it  is  to  be  attached  1 1 
stand  Ankles  ^~ 

to  boa  lot  of  I ._, -   ,.  „, 

ments.  nose  on  p.  193,  Vol.  XXC,  simply  ronrosvuiv. 
A  penpeotivc  drawing  of  the  sppantui  ooald,  ncbaps. 
muu  mui^  which  cannot  now  be  naderatood  plain.- F. 
W.  UlCK>izis, 
[U014.;— Babblta,— I  huvea  lot  of  rabbits  which  I 


wishtotattrn .,. 

to  what  I  shnuld  feed  them 


e  advise  me  as 

tt  what  age  it  is  best 


[MOlfi.l-Vowl* — I  have  six  hens  (hatched  early  in 
utyear),  also  soma  nine  or  Ian  oldae  ouea,  and  a  cock. 

cannot  fausglne  why  it  fs  I  only  get  one  egg  a  day.  al- 
hnnvh  I  keep  tbom  very  well  fe  1.  Would  someone 
dndly  give  advico  ? — H^tch  'sh. 


th*  dlDwn 
O.E.  B.I 


IcoyOoderdj 


Mucorning  th 
line,  irould  f 


J  also  of  the  Ut.  Sin  in 
ino.  spa^  permitting,  a  sketch  of  th 
Lisa  lika  to  know  whether  the  7[t.  Ci 
BCtory  1  No  donbt  a  word  or  two  i 
DOtiVDn  in  veneial  employed  on  this 
nany  readers  bealdee—Tvas. 

[46017.]  —  Pan.  —  Could  eoma 
thetber  a  f sn  made  with  six  flyers, 
quarc.  so  that  i  be  fan  fs  about  141r 

b  iven  by  a  trt^dlo  about  one  100  a _,  . 

DO  enongb  wind   to   do   ordinary  smitbing  w 
orge.  as  I  have  no  room  tor  bellaws  !— Eaoiia... 

r««i8J— Turbine  for  Low  Fall.-Woold  «8un 

igbt,"  W.  J.  Br  '     " 

-    r  fain    1 


Bti^  iiyrr  Oin, 
diameteij  and 


bcliBnlaaaHetoi.. ,.    . 

wanldyon  ktodly  gin  particularB,  lO  that  t  might  try 
aadmaksong— cosisiderugmyaelf pnUybandy.  Iwsnt 
'     "  '      1ar  saw.  Have  eight  (eet  start  and  are- 


iV 


h.p^if 

e^t"^ 

1— flauauts.— Can  anyon 
glebnted   Cambridge   i 


Lurbine  do  bettor  I— 


if  neat,  abn  the  q 


Mr.  Erans  > 
drill  I—' 


tl.]— Battery  Power-— Cm  anyone  toll 
er  a  half-pint  blchrDmata  tnttery  is  eqtial 
metivoforre  to  four  quart  Laala-ichl^  ballerl 
what  aise  bichromate  battery  (bottle)  will  be  c^ 


[40011  .>  Sail  war  Brakes 

«^me  of  the  hydraulic  b»<" 
Fnin,  has  wurkod  thi  4.40  p 
tat'im  ;    Al».  what  brake  IS 


^  used  on  that  tnln  T- 


aKOUBH  mOHAinO  AMD  WOELD  01  SOnKOi:  Ho.  S81. 


>  na;  atSa  bnfcir^i> 


to  ItdJidf  iol  ut  ciuini!  I— U.  B.  1', 


_,4A<H.'-Cen»ntlnc     Sliver    to    FollBhed 

BuihH.    IlmivaieJ  jTX  I  kumr.  nail  vduU  h' irliid  If 
tobanbini  o»-d  in  the  Hnrt  io-tKow— »i«..  n  piiis  of 


MIT  oUvr  MUlLuul  nalluir 
in.  Huplnl  .'ipT.'ui  I'uiiini-.  .lu.  I 
toi'.iiipliiKil  uu  Ike  A  lut ;  II 
«:ull  liWrnVinn  up;  but  (lii-«  ar* 
Our,  ani  I  U'li^  ilfc  sol  iii.in-  tin 

uia.-z. 

iihidi'artb«nn,  "(ImC  Itrititin 
irhtrh]  hiTG  born  rrbuat  rv  biul  m 
to,  whirb  !    VfLat  ni  tumHTiiiii 

"-       ■■         litihiplni 

—- ,— y  Mlff-TTLHt  P    -„.. 

I  sbuuld  lie  virj'  gniCittcil.- 


in  tLu  fcmak.  1(  jov 


>f  SUlaateB.-ran  amoDe 
cxpflrincfl  ia  indnr  the  meiUrHl 
J^DuAQiiiiw  for  thL-  caiqplctc 


of  rwiBn  vitta  Urns  uid  r 
■ulTriBoIflnbiick.or  I 

it,  bflC  hiav  luit  found  It  un  iLF<?uriiii^  u  wimo  < 
ther  biTP.— llAKBua. 

[inS0.]-Opt1<W.— Uir  I  Hj0["O[aancVi 

ooefflnont 831  iirh ■ -'  '  -  -    '   -  ■ —  '-  ■ 

Optlu 


whicb  be  UBT^  iu  biA  two  Lut  piipun  op 
[laoMJ-Qun-Stoak  OhaeQiierliiS'.— Willnnyot 


la  klodly  i: 


m  ud  dN)  k  plitnl-ctwk.— Ivij. 

iegai.,—A.  npnid  with  B.  to  pay  b(m  ICi. 
!.;_   .^_j__^   whoQ   rcuJy  InatuTt 

bu\p  took  plnci-. 


g  U.  i.tlilwrly 


Tiuiiull  celbl"  ^  foii^. 
Intr  zItiE  pluli',  1111131)0111111171,  alu.  W  lukM.,  wltb 
dilute ni^iiTin  luild;  pomuK  pot,  ut  l/iB.  aridji-pipe. 
DDKlBWit,  «iUi  It  iviDEDt  buttuDI,  iMiiprr,  llin.br  Kb-, 
■utunti'd  sqtmjuD  uf  Milplmta  uf  miqiiT.  hbiI  iritb  Uich 
i%liC  iuUb,  bIUiuu^  I  (Rt  d.  Hlintp  nbu^k  tu  tlie  lon^iu  or 
lipi,  I  rail  to  magniiliiiE  llu  nfc  iron  hi  in;  Kiuit  qntent., 
whuB  witCi  a  fev  pliiti^  uf  ^iaa  hihI  roppvr  uzimetBfid  lb 
diluts  ariH,  1  A-t  >  invrrfa!  mganTtiRn  fur  n  tew 
minutes  only  -01  tounie  till  (Jin  nipiKT  btniinRH  coTned 
^ith  ijidr-igim.  Wili  ilr.  Lnncatttr.  ov  '*  Sienna."  in 
any  uf  ^irtii  Qimnpondvnt*,  ruiTiMU  n"  ho*  tommken 
i^m^bixit  batten-  to  develop  my  nmunel  and  TOt  be 
within  my  nie»n8T-PriiL>i.  X. 

IW04I.1— Osmuit  T«stlaB.— Could  any  nt  "ouri  " 
tfiX  nia  Irbere  1  tan  to  seek  for  tfac  beat  cement-makiDg 
mai-hlniin',  such  lu  pug-milla.  miiing-mllU,  and  griadinff 

[4Sa».]-lAthB  Bearinv*.— I  haw  n  Uthe.  n  EIn. 
foot,  which  will  not  turn  nmoollily.  The  wofk  la 
■'  ilnriy,"tonleainiiktiHiptemi,aiid}anuidchiLtteR 
while  tvins' done.  The  Apmdln  p^n  f^n^r- mrm -hr,*h  nt 
bnrdmDd  at«ct,  and  the  spindle  t 
milking-  KO  BOitle  with  Ita  ludi.  __  „.  .  . 
a-emitiac,  bat  the  nplpdle  Bhmra  that  It  dou 

p(Ttba*lnff  a  dnublD  cooed  bearing,  d:i  mnvt  Uth«  T  ] 
[4eD43.]-C7Under 

pUrc^apair  ,1?  pi»t:,os 


aElUed   m   C.  Cuurl.  ehoalll  A.   dJK^nbi  B.'a  tUim  •.- 
r4S0!n.]-M«dloaI    Coll.  — Tu  STn.  T,.«c*8ri!«.— 

viiufi  tltm.  m.  31,  K.  3B.  f»r  wvmdary,  oi  deKriliOl  io 
"£.M.''ot>rih  ulC  what  ndvaBtae^  »  llK.-reli)' put- 
ting im  «o  many  diUrtmt  eia*  at  mimilMT  wina .' 
WuDld  nut  Ihit-L'  or  fiiuT  ^a}■m  of  Ku.  ii^  fur  mlmuiT. 
and  fuar  uiini'ix  SaJn  foe  HUtonitiiiy,  rauko  u  lictter  luil  I 
Hcwba  coil  with  two  w,re«.  Xii.  l.S  -.nil  M,  "jmntduB  " 
for  modi,-,!  lue !      Tin'  urticl-i  no  the   Imfnclion  f Viil 

[«n3i.)-AmnUaer  ■ 

AmnbHrF  idH'lc  :—n    dim 


|Diii>t  w 


Mif  iiB.   o|.i«siv 


ivai-  nC  flint,  o 
li  pljr,  ■     - 


[4S(M9.|— Orladliig  Hard  Ktnerala.— Tun  any 
i>r-'nun"lDfinm  ma  Ihi:  bi«it.  idnSipAt, utul quiakoil 
■«y  of  ptiodiOK  liiuil  niiiMTjl*  lo  :i  ilnu  pottner,  and 
IFlwtliiifriTidiiisby  L^l,^MUbntr>l  dry.  or  in  vut,-t  and 
lliiatfnpufftbi'iHiiiil<'r.i<it1ii'FheBpd[,iiBdiaui,teSei't<i:il 
of  the  tm  T  uurur  wtich  mhiii:  fiWli  in  ihiku  wiU  oLlip' 

[*B)fl«.]-aMi>iB«tor.— wni  "PiuiliEht,"  or  nmi! 
otdi-r  reader,  tpw  iiiE  dum-mJisu  lu  Mqiplyoni;  [antim 

two  liuun  i    I  intend  uinliiiiii  Ibeoi  of  ww-iffl  hoiea, 

■nclea  with  inm  taonp.  Thi''liiT:BTr  niiil'aut<ide  )■»  v> 
hare  four  niiie-nnii,  one  io  pniUi  uomoT,  to  ke^-p  llic  bfdl 
orinaide  bur  ciaituninx  tlur  ina  in  piHitf.in.  VTbU 
Wf^htihalll  R<|U'n  fur  nv-h  in-innFteT,  and  iriUIJie 
' —  ■ 1}-  iaiutimw  <*!'*  Ill  pHint !    Ifitwmildnat 

uiiinK>diiunliit  In   lb*  loy-liydiopsi  JtH- 


-Bit 


„_^ a4  h.p-l  bc.Litrn  itH  wal 

teat  w   il   diitf-vu..  lai''  in  Ihr   I 
rrRjufBtly  lioinK  ■!■  w;>(vr  ultoKelliBi  f 


hcrapnl  null  iihHine<li  lintalluiiuitDiiH'h  nood.  lali'ly, 
Wr  bin  hnd  «  vneuuBi  piuiia  uttiehn)  to  Uit-  eSRine  i  it 

Ouw&Io  I|iin.  by  n%.-ht,  anil  nri-i-r  itiu'.  Dleluiiof  at 
cvety  •iioke  uf  iti"  .nyiue.  1  eltuutd  W  .m'tUv  obl^ 
If  winauat  «ii  1  .luivt  mt'  tj  llie  ivau.Hjy  ul  Ibu  atave  — 

It.  T.  n. 
UBOn,]— Bolveiit_for  Oo>rnl>ted  Albntnni. 


itDutUalkiUini)  nor  alningly  a 

■  nnii-h   of  oauuiatod  alnumcn  wivnu' 
'*gm>ylnk  wfaliib  in  below.    Sunugniii' 


drical  tnilcr,  nin.  lonz,  liy 

inm  pUIe.wBlded,  wuii  wl     . 

eogiDu  with  cylinder  U<o.  by  Sin.    Ui  j-ualhiakitw 

I'yliudeni  tbl*  irix*  I    If  not,  what  tits'  at  lyllnder  fhan 

whut pi«<au>e wiU  th"  hoiUic  aury  wi'h  nifitrt    Wbat 
bdrr^  and  llie  kill  «>i,ibi 


'MtZ^It 


na  aa  foliowH 


indli>.  and  A' in.  Frum  tbe 

[4GIM0.  ]  ~F  la  atro  -  Ibni  St. 
OK  n  tut'^mbly-powerful  elKtni- 

fuot nude tbicc  at  auft  livn;  di .., . 

Sin.  by    l|iu..   Hat  i-un    [horaMtniv).   iiii,   lonnd  ialio 

lonir, aplil^'  »m1  all  uf  Ibeni  rcc  "miisl  wi&No.  !9 
ocitUm-cuvi'nd  win.,  tlifl  two  tormfr  tu  Ih^  ilinilb  of  liitir 
f.birViuw-i.e,.  Vie  mil  of  wire  tiuhUy  wmppBd  and  pni- 
t  iin.  in  dcat  eaii;.  an  I  {in.  m  •Mund,  ami  wntppod 
rilbin  )in.ar  enil  tn  about  tiuiHUne  from  bind,  tiitht 
elhwBB 


.1  lef  t-band'.-d  he 


tn  about  tiwfmme  fi 


with  tingle  puton-nidt     Would  ) 

—■'-  -'■■ ■' utk  (hroueli 

i  cflindes  a,  in  1, 


workinv  with  sliiglr 
■  ndt-nidesiUt^  i 


r  th[  .  

enirinecrs  pmlu  the  tonmx  p. 
rod.    ThPT  cont-nd  that  ihe  « 
10  bultum  t>[  Ibu  eyh 


(aputnn  thepiaton-. 


[«W4.1-Meltli3ir  Pat.- 


li  the  bottum  with  tl 


bra  o[  biinipliide 

[JtmiS.J-Sattorv  for  EaatlUK.- 

'tUry-power  nould  it  take  to  btat  4iiL 


.  .-  - — II  motiiD  nod  ihen  withdiawa. 
Uuric  iiodlly  mdle*  bim,  Bipecinlly  tum^ii  nith  a  lull 
bus,  thu  tniils  notna  not  Il«.TUi|t  ^"1.41  a  markM  t-Ufcl. 
WhOBthdlayqaioMeaeat  tkebutiumof  lb' iHnvirluni 
ItflDVliiobli*  I*  [unUatd,a  lively  lun-j  wni  pUynl  <m  a 
kuiuoDliuii.  lie  al  unce  ni^ul  kii  bsid,  rxiinrlud  hii 
bully  hi  n  perioidicidui  dirreium  DBlUtbeloudluUi'licd 


tHitaaanuBu  ii  i«iu-d  h.' diopped  duwu  tt  t 
ofiheiiiramllnyiiiikl.-iB  UfuB,'.  11ii> L-ipii 
li»dmiin»tfni™,iiiii]u1wiij»t  ■-■  " 
i>  tnii  eiphiinr.' '    '-  ■"■ ' 


!    Ill  the  rejrtile  attinctnl  by  ihe  m 


■4SiH7.}-8pBoiiluni  Worklnir-- 
" PrltnlAliijue "  uxplum  ihi'  rr-.inm 
cWHihiily  Hi  two  Mo.  iron  Trioiliiiir-t 
id  that  they  alwnya  take  a  jkiIMi  wtaei 
ini  imdily  at  ths  edpe  tban  in  thi- m 


rnn  Mr.yawll 

ula  ti(gflha"7  I 
wm*(.|  tJBi-ther 
^^^  which,  I  nup- 


Q^ge  at  the  di«.— E.  ('.  A. 

[4aoie.]-aTOTe'B  Experiment  with  UaKnetle 
Oxide  of  Iron.— The  nicidc  li  auBpcndod  in  waior  in  a 
tabe.  randerlns  the  wnl«r  npai|uc.  — ■"  -  -iitti  ni  ]ia»iii 
itaDd  it    Can  any  uf  um  comxponJi'nti  Qbligv  vith  IbD 


I .  What  lenetli  lU 

iin.' !     X    Minini 
n  good  etfmt  I- 


[4(eio.]-TlmB  by  Blectrlo  Onrrent.-' 
aracowieb.  and 


., p'raf.tiani  re  iJi-EM  „.._  ..  .. 

luve.  u  I  have  t)ioui;ht  of  bkvii 


eonatrucliao  willUfU^ 


fnmi  tbv  poat-otfie 
receiied  by— Btscj 

llSOBO.]— BnirlnB  ^aory.  .. 
Wkit  I  rcqaiiv  i-i  »  Tcrtiiial  eaeiiU!  and  b 
i'lrapaiTofdaulili^utloa  wil'iilliis erllnden U 
HID.  i>{roki^.  IVluiEfurmarbiiiJiriiibeiitroraaiBt 
HpnriMasip— that  in,  iho  one  tiiat  will  beat  qnleb 


thu  aboro  wouM  oblii^e-riiaiik  Zeti. 

f4i!0n,]— Knrlata  of  Zlao  SoIntloB..— m  «| 
coneipaadBiU  infomi  loe  tbioBCb  tba  "  B.  H."  brl 
Clin  niaka  muiirite  of  ^ni.^  HOlataon  practHaUf ,  iofitta 
witli  the  Mnninh  of  Ifqauiat.catniD  reducinffiiiiaBata 
For  wbiek  1  iJi^l  be  ^rvriily  obliged— -A  lUTBia  Dna. 

[4<10H.]-Old  Vlolill.-WiII»insof  "■raw-lM 
givH na  inf oRoatian  about  "Inatla  Fenaa"— orb 
gildlHeolanrrupuul  I  hai-a  una  of  biawkkhlwh 
ehnpu  and  gaud  tune.    1  could  natdeupharthalaJHlitfi 


Idral^U 


if  it t  'if^ ^Uo^ 
mi  lntnn4.  would  it  1* 
t,  tamf  if  JLadTatktnr 


locioal  Sodaty  a 
kindly  fate  the  e 


K  by  the  obacrrenoftbelletefn)- 


lit  Che  alzca  of  hia 


Klgnat 
lininy  in 


.l-Slaachlnr  ft"*"!!'   Otmuw— Id 

itlrolillsedidiDy  uf  your  Bbemiiaal  nadta 
-' — a  me  what  oQinlity  of  black  azida  Df  I 
olphurii?  iicitl  1  ahonld  naa  to  effect  li 
tueiethai  with  tbe  anaatltT  of  ^ttm  I 
ioe  it  lo  W  of  Twadddl  iK  Ob  ym^ 
inuilgreaaal'AirAiwuB  I>i:iL 


nw,;— KadloBlOoiL— IhaTB  a  nil  ilhal  nil  all  J 
n  a  I  one  wEKid  case,  Iiudde  whi  di  thcEa  ia  an  8in-«BkBrf 

pbisli.'r  uf  Fan*.  lmbndd«l  in  tfaeplu'eittena* 
ati?x  aide  by  aiic.  wiih  n  biy«r  qI  plaatet  bilW- 
.    They   appear  to  le  alteniMy  Mae  and  conK 

a  (tr^  aloDg  mrb  tnd.  uue  ■Udood  to  aU  ib*  iiiipi 


U  tbe  I 


H  what  battatf-  Hiia  1^  miH 
ividentlybtwlunaate^ 
—  tmcbiiv  ftetw 


raran;-UdDeI    It 

^e  pUteB  are  fery  tUn*  ajid  what  portii. . 

th I'm  apnwr  alow  the  pLul(>r  ia  Tery  brittle.    In  wW 
way  i«  tlic  rumut  raaila  lo  pan  thnupb  th"  body  W 


,  _.  akeCcb  of  the  piu- 

Nieoia.  ana  nana*  nw  I  in  the  'Whitwoith  maehina  Im 
tveniiiiir  iha  onttiBf^toal  T  1  bava  ranked  tbakidetf 
iicktnVnLI-.butFiin  onlr  Sod  the  epiral.  which  dj« 
lotanltmypnmjae.  Kuighl'p  "  Dictionaiy  of  Medints" 
all«llthe*'JiiB-erLiwmutijn,"  and  ^irwa small  iketA 
lut  it   ia   impottihle    to    tmco  the    bauda    by  It.  -* 


[46aG8.]-Faiire>e   Seoondtur'    B^tMrr.— &■' 

idinuldtha  mimmiml  1ie  appliad  to  tbe  laad  plaMal 
Sbuuldthe  Burlaee  be  preiiouiily  prepared  in  any  way  I  1 
madsapaate  ut  K-d-Jnul  and  aiupbuiic  add  and  puMrf 
the  nuzf ucea,  haTiuf  pr^'vioiuly  tboroBgUy  ^aaDMAaai 
but  aficr  luuT  dayi  ihet-  ahow  UtTla  or  do  tndieaUaBal 
drjinn.  I  endeavimied  to  nae  thnn  wtt>i  ali^iiata  W 
In  chia  eoaditiun  without  mifeaa.  1  ahall  be  obl^  im 
nny  xnnaitions.  Abuut  wluiC  irou^iilTi  laankd  ba  tt* 
hlraiRtfi  of  uummt  irom  P^iim  of  pl.taa  IMn,  by  «ia. 
wlieu  fully  choigeil  ae  comiuieU  witb   pint  ijieaea  1  ■* 

14eofie.1— Potato,  ftc.  BoIIotb. — WehaTenxeU- 
fntbiroied  boilMK  >b«Ued  in  Imekwork,  raeb  with  wrar- 
iilp Hues)  for  putati.ea.  atiraboul, lanndir,  *r.,  mpiiHie 
IiirtiaiHon,  at  pnwnt  hmled  by  tnrf,  the  gi^  rf 
which  av  dt'idreto  remodel  forcronomr  ake,H>Bataaai 
coal  inatead.  Onuhl  the  present  vrate*  to  be  meiad. 
or  coiild  wd  have  amallrr  .men  adiinlcd  to  alip  in  our 
th''m  thnmgfi  thu  duorn  :  What  kind  nf  grate  wuold  bf- 
l)i.at  and  mnil  eoonnmical  for  hiatioff .  anil  not  om- 
ra  -.^tt  lo  'lUmeter,  and  Sft  daep, 


411080.!— DlRWton— Will  11 . „ 

.'Wurkinit  u(  diorMtra  fir  oitraeliait  fal. 

IsicuD   ^in,  ta.,  kiivlly  explain  huv  to 

pniierijr :  piLtmre  oenkul,  lunii.h  of  time  nrqaired.  nnt 
— -  -oik  at  tup  be  avpl  I'lU'R  all  tbe  tlnw  ;  liuw  iali 
lU-f^if  iipsBind  lid  :   i*  cohl  wutpr  pitmiwd  in  le 


"L-M 


uuld  IU 


;  iRttlo  to 


ENOLESH  MKOHAiaO  AMD  WORLD  Qg  BOIKNCE;  No.  881. 


Ail  ronmmdektlcnu  for  tbta  departmmt  raoat  bo 
Idnatd  CtiM*  Bditor,  n,  Chumrr-lMie.'  W-V. 

PROBT^RM  SOCXXXT.— Bt  O.  Vma. 


2    Ai.!l!.ir. 
{All.  KlNrn 


OIESS  ITEJia. 
T^n  wmnil  ri.ihlDin  TourasT  of  tliu 
LalK.-m  oundijck'j,  anil  thv  tint  prii..    _-_ 

™„i-rf  >n  Ml.     (t.    nunw,  sad   Kcoml   In  Mi 

C^htaT  tJibi4  iLv  prize  for  b«t 
inKle  jnoliUm.    ^ '"* "■ '•■- 


iMt  VMk  OIH>  of  ch' 

naiiui'i  act;  mi  Ikis  innk 

Wo  elm!']  prjbsWr  iinole  mwetraDi 


"wli™ 


1  .i.<l  n'KfrrthiitUr.J  Cnfecat 
~'~    ~~   — ;  not  jT£  aqdcjuiuwI     "W&BivvMT. 


TukL«''{-  Hl'tr 


f  hin  jwt  publhlii!'!  the  I 


nnil  -W.  F.  VlIN  nn-  1kiiu»i.i 

nnrocd.    Ur.  H.J.C    Audi>'< 

..^-jftatdfhowK tbatfToil  pArn4  ■ 

It,  u  It  la  cUboimlv  and  iutanitiiig. 


ip|  in  illrUcd  tutwvn 
I.  (f.I.iitii.A.Tnwn- 
x\Ar  DUDli«i<>IJatlv 
at  m<  tlie  judm,  and 
ken  In  oulIude 


ANSWERS  TO  CORRSSEONDStTXB. 


Hcm  TO  aoaaaasaaoMsm. 

1.  Wttt*  OD  on*  dda  of  Um  mw  onlf>  lad  put  dnw- 
bBlocmatBtloDionKvwM*^«H<<  fua.  l.  Pal 
«t«  to  ninit«»  aad  wha  aannctas  q«dM  nt  thi 
uimbBn u  wril  utlialitlH  of  tha qnerls lo  vUdi  thr 
tiplksntM.    ■.HachmtliBi'i  IOC* " "" 


Iron— O.  H.M. 


.     J.  HotthlMin.— 

-J.  N.  D.~P.  W.-Jiuk  ol  AU  Tnuloi. 
H.  A. -J.  w.  L-Boburt  Umatt.^BiA 

-,.     .,_  Ou«d.-C.  W.  Ujiuns. 

WouU-boStouWoi.— 8;raUitiy. 


.-OarknwEUCIockiukn.— L.  C.ef  C.-UmmttT 
in.— FltlMUatohmim — J.  B.  A.— AJpJi«.— Wood 
cr.-E.  W.  M.-Fnslion.— J.  Ohuniwliua. -An 
iub«ribn.— AduIbiu-.— P.  IXnftld.— Viedai.— S. 


couia  only  be  etlectud  by  ai'Vating  o 


— CinwK.     (Wm  thu  propfrtj 
pprnkDA^  itAy  hfli'c^  ran  not  mt ; 

nile  for I'itf,  und  the  rent  to  tout  cldeiftta/ii,  uuu  juui 
ptTionul  eoatc   DOD-thinl  tv  your  wUi:  uil  tlie  ini 

vunr  irilc  liivhw  the  can;  gl  nny  of  ijur  dilWtm  whc 
L'C  miian.i-CAi'niiAiii).  [PiWu'i.1— A  Wdum^ 
Vlkv.  (Van  nhonld  anplr  to  n  •utfnltor  at  once.  If  u 
tjui^ii^tr,  in  tbs  fun  ol  tlicu  cm  nlea,  dedina  to  allon 


tbird  to; 


Uiufo.    {Sauix  mnk  ii  thu  miA  ot  a  apwMiit.  iin 

raonat  be  durii'  p:ice|jtaftcrloiiscxperipNefl— ttivlHtrt 
■HpiKullT.)— F.  HiBiM.  (WabelkffltlMn-imaoniq  d 
Buuth  Kenalnriton,  but  none  elanrherc.J — A.  Ukiij 
iWfi  coiiuuunioutt^  with  the  adrcniiierjMUDiontitdi?!. 
wjd  wi:re  Infomud  that  Uie  fr^iadj  bad  licvii  lont  ia  th 
piut»  imd  that  bo  woold  writnyon.    Wo  ixin  d4>aut4un 

Uio  gu.iil  faith  td  an.v  iul*«tiatt,  Wc  ham  aeut  hli 
vum  tiruai  1ct(«.  II  you  bclwe  TO"  hivo  oiiuip,  yo 
■bouUl  tiiUuw  ant  your  Idoi  aAoiniiiDnkstins  wi'h  tit 
pobo;  at  oiiis  }— U.  Y.  PowKix.    (It  i«  91i  inillui 

-  TiuJafa,  ami  potaibly  tb«  (uitbcomlaff  Iran  ■' 

fploBiipport  the  bilnit  i ** —    - 

animtaitin  Bwatxloaoi 

and  11  foa  apprerutal the ,_.. 

wander  at emUB  u(  etea  miUioiuDl  rnilea.    IThathBTi 


UIO.  aau.  Via,  tSS.  tm,  \<A.  XXX.    Frul>iblr  tlie  but' 
ulr  eiuilau.  dmnilnl  i^d  p.  lUf,  Vul.  XXXr. ,  would  ault 


kiuivnaiOvublvbiriiuil.  Heat  plan  ninr  will  be  to  clisn 

>LI  .tx  maah  iiii  piHriiblo  witliluriivntiBe,  udIimi  ios  md 
>Tult,forUiay  vlliairylntin]K.I-.J.l>.  (It  Iri  dLwlrtd 
in  blantphule  of  caroon.  Mineral,  not  vuod,  Duphthu 
iriU  ab>i>  diamlTi:  It,  bnt  if  you  viAi  tu  dilute  thu  aolu- 


Lin^it  bmiintr  of 
r.sT.    (You  wil.  . 
vlamoi  bat  the  b« 
ifld  froiQ  8itunkin.  JU 
ourt.  E.C.J— ku-Ha. 


MiiTBlmtl,  ant 

-A.    lUwunU 

uac-1  at  tbo  Uolla 


■'  Ustbanatiini  Inatramant* 


m  dcUUK.  It  can  b« 
['4,  islationeni' Hall- 
no  good  policy  Id  and 

inBtul>y'>"Dtai>- 

Uiid  Hitathi.t'K  booC  oo 
_..     'ai«fiil.|— n.E.B.  (Ton 
m  the  Bubjent  In  Uu  lutdone 
'  "-valJiir1i«D-stn.>it,Bulnic. 
:.  (YuQ  will  Itaid  nirh  mi«i 


jiible,  nnleiB  thewDfdi***boltfl,'^  andyonr 

Tol,  XZiX.,aiid  biilateituap.Wl.Tol. 
miF  Hist  aMDd  both  an  ttaasiiUer  and 


XX3&I. 

neri-nr;  ._ _ 

by  later  inTenti[iin.1—X*)miTi.i.i.  iOttnin^  not  i  a 
ii  nairr.  tbe  oibei  fflwa.  Take  the  worl  •■lolld, 
Utetally-tbat  a.  the  taaaoa  doaa  tOKsUier.  Other 
qnEryiniartcd.l-J.It.C,  (Some  way aa.abiualaaut. 
witbH  piece  ufboop-ir'in  anl  nlMrp  land.  Uaketbe 
iron  iatoarouKh  kind  iif  i^aw-)— i£-A.  (laitalaett 
Hw.wacannot  iicojunt  for  it.)— Tituiiin.lt.  (Pie- 
rtOnLibly  Uu  keya  are  awoUed  in  convcitHim  of  damp, 
and  atiak  on  tbe  plnH  \  but  it  nay  ha  that  tboy  no  not 
pruprriy  held  at  the  bach.  Try  a  aaa  I  drriiK  tlrat  ot 
a^l.j-ar.aitir.  (Mninr  nIitaBh<>.  Taht  »>>  noiiea  of 
thorn  1  thE]-  aia  ul  nu  il■pnnaIll«.^)-lf.  WHimEacn 
Boom.  iHi.e  the  indicoa  ut  back  vuliuon.  Tbateu 
no  book  RlviM  ptattiaal  detaila  \  h  ' 


.    (Vou, 


hayenotapuoe  tu  ^Tc  "full  partiuDbm"  in  thohope 
of  iiuwiniaiTtheqa«4kiOi  but  ran  will  Snd  detailii  in 
bock  TulBuiea.)  -F.  ef.  Tl'be  nmipoiiitiim  will  du- 
paiul  on  th'  •pulity  ot  thi-  aiitrhi  tu  be  u«a.lwl.  A 
niediuTn  Kuld  aulder  ia  mula  ot  ID  paita  dtu-  mU,  ti 
parta  Udb  idlvtt,  and  1  DUli  •wppOT.)— I*.  (You  oiitbt 
pump  anil  pump ;  hut  Buw  Iun«  wimld  yuo  keop  the  air 
out )  and  tbo  partial  vaanua  wimld  >m  wnrn,  If  my' 
thiw.iDftielFIrt.,)  -IiDH.  I'aivT.  (Sre leernt altkloa 
on  the  i^lrium  ClnnpooDdi.  p.  nu  and  bact  toIdium. 
It  ia  better  ti>  buy  the  niatoriaU  rmdy  pp^red.]— > 
noDi-D.  (It  ]-au  KUiiply  fall  diutvlfdiiru  of  iJie  bailor, 
naanatnmn  batn'^n:  but  it  tuuU  lie  iumewmt  to 
know  aonujtbinj^  of  tlm  luality  uf  the  iniD,  wfaothcr 
Lvnuntni  or  "  U-nt-bcat."!— iJvrriuiXH.  (Try  the  dii-t 
reiiimmendL'JbyDr.  EdmaiKliunp.  W'l.l—I.O.  U.  T. 
(Yun  my  y"u  havp  trtO'l  ■■  iiluunt  an'tyiliiiii."  Kare 
you  tried  a  medical  lOiUi ;    " •■-■ '■'— * 


lliHl  a  gTHitdiiiil  ofinfoimatlunia  . 


:  ei  print;  hi 


tothoaluum.    Wo  hav.<  vtvtin  m 


.^bappoU,  adid  utber  muiie 

;i'(H>p,.'MI.    Itia  immitwlal 

iTincK.  Bee, 
P.  ».  (You 
,8>liotd,fat 


aliat.j— A*  Old  Scb. 

replyonp.  C14,  No.  ita.  ion  can  oDtuu  auueuce- 
Biiriantoneaof Hnrelloifiirabiiatad.  'i.  Wliatdoysn 
taeanhy  "acisw"!  The  xcrswiitmateliaaBybuuk 
on  meohaidcii.) -A.  (Aiuweti-d  in  loiutt  olamentBry 
treati«a  on  AMnnOTny.)— J.  8.  <i.    (Itead  iho  article 


'Tubea."  inUt 

Patent  Office  Libr 
ulacwhm-.I^J.  F. 
would  be  naoded,  i 


miably  Ol 


I  tbe  busk  a( 


raaiiod  bare  uaea  irLmii.  'I'hey  dlffi-r  anrordinff  bo 
taale ;  but  are  all  aimplr  deeuctiana  nt  TaHoon  hnb« 

nothin}^  but  the  ma^netdiua  or  eli^-trrc  liifbt  will  enable 

alruDlifin.  far  bUckian  hriHH  w*re  ^rim  im  p.  434,  No. 

lYo'u"an'hiiv^^lfSr™ler  tbanUie  iMtralnmeof 
Uie  Hiir/ifinT  -Vfiiu,  ju't  publiahad,  price  Ilia.,  ihKnigfa 

tiatuuiB  uf  all  kind*  of  buildinn— ehurrfaiv,  tnttaflpa, 
haunen,  warehou-Ki,  Ac,  with  plana,  anil  ia  inTaluable 
alike  to  tbecoiiiitfy  genthnBan.  Clie  arrMlact  and  tmlMer, 
and  (he  atadent.)  —  KiLiauaa.      (l-'oli  imtructiana 

11.  «»,  Ko.  fO0.."-DrFrrr«,  (Dr.^tTiiMt.  ^™  can 
buy  it  for  a  bundicdth  part  ot  what  it  w^iuM  cost  you.) 
— FaAVCUl*.  (Better  pay  aone  pr  fi-nor  ut  the  Ian- 
gna^  a  amall  tee  to  examine  you,  'i.  llaw  you  tried 
the  Albo-l^atbun  llltht,  adierti  ad  in  Iheaatpaeea  I  That 
aeonawbatyonwant.Hr.M.T.  (What  I'piwitlcal'- 
infotmatiun  la  itynu  want  bayinid  what  ha.i  appeared  t 
The  apaee  we  have  at  our  di*po4l  for  QueriOH  about 
loeumutina ia  liolted,  aDdtaadera  muaticolly  ba«- 

rlieitif  they  expect  their  aneriea  inwrtol.l-X.  T.  !!. 
Vrite  Ur.  T,  tleleher,  ol  Warrioirton,  and  Hate  yaar 
n^niremanla,  Wt  haie Uluatralcd many ;  but-hewCl 
probably  nipply  yon  chtaper  than  ;ou  can  make;  at 
**'-  *T,  Cuhtn,  who4  adTertdaetnent  alao  appeara  in 
Hpar.l— A.rniaoiT.  (A  walor-motor  mbht  do 
W.H.  BaOayandOc     -■"■•-•    --rr^t^.,. 


.  M,  Cuhtn,  who4  adTertiaeineii' 

tua  papar^l— AjTiaoiTT.     (A  wator-: __-  — . 

Write  W.H.  BailayaiidOo.,of  teltanl;  bnV'ute'U.' 
wpexpeotnu  woukt  Bod  the  ||aa  iiiiiiliiii  tlatkail.l— 
Miao.     (Information  about  KM«-l>o'l>BV>*ik«'*'^^^ 


S>V;<c:i^>fl  mCUANIC  and  WOBLD  or  BCDHGI:  Be  MI. 


Feb.  10,  m2 


s    ». 


r  ■"» 


.1 


'^■*=«^.  Frintin*  Fnunes.Nce; 


Crelometer.  by  Ihampna.  for  55iB.  bicrdle  ar  sci- 


^  -  Bariaeer '*  VaU.  —  dean.  b«T3»i :  for 


p  Album,  co&taiaiaf  5&)  tcnign  ■^— r*i 


*.*— r»-»*  ;  ainwe  r»ll» ;  w 


.7p^w:iUitie9  in  rlui  Ce 

iwt.j^D,  Ho'athioha-KnR.Iii 

~-«faIia,  vxU  aeni  his  lafklS 
"  £jr  14  Mtomp* 


.  a.-'iHiL 


a    ky  sit 


_  ^BiiM  ajid  ConiAt,  sood  tone,  will  csi^&m 

"*  *    *  --^ :  ^  I  w  **■>     V    »    ■^••'^  «b«ai&  ?«■>>«  sr  ■  ^»*»«tt  w*x\  amiic.  or  VaUir  Md  rmr  ac,  is—  er.l»«»"1 

•  "*    ^     »«       '    ^^  •    •     <t4,*  (dk.    IK    jr  Jft.  Ac.     It  -y^^  __           _ 

«-  ^*>*^     i>^    •.     •  x:*>)L«Aflw  a.  Aju.  j^^J  »«SS**^*i ''""*^**  ffllde-Beat  f or  Cis.  ] 

rifc,?  ^S>wi<^VAhj;saTi-pla»p  Dark  8Ude,ex=bBW* far 

p^^     itrt-rj*i.  Vpf«Xorw«o4.  

;£r«^-~"^vTVj  T^i.:^?::'*^  S»*^iJ*i^SJ  .^^^J°f^«£?  »™l  portrait  I-Mifc  BKk  ni    "i 

Z^    TT  ■"— JU^J^-T^r  ^  ^K  SteWuSL^^AM?  itwcL.tr.  :!«asl  PttkcrSom.  Cmlutcr.  foxentl.                               Sb." 

^.^»J^  »"2L*i«  „At«n-kejr€dlIalodeon.  wiibttr-*  itapi   smb 


to  Treat  Them," 


f**  Gom  or  Buj^ 

of  an    Kmdii,  for  B«E.  I^ 

Vacs-— JCi^A".  ISi. Ckarel-AN^h. 


'S."I- 


Vexy  porerfal  w«Z  flnithed  Freaa.  oa  vmI  ^ 


*■  ••**-  —:>i».-:.  Little  >i;:tBty-rtrt«v  ij| 

Win  gii«  hanrtiniiit  biwued  IKodnrator 
;  ent^nc    atw  .  Ib  czekaaf*  for   fAU  timmBa't  Ku 

'  *"    niltn.— bAz^ia.TAVMnar. 

Iteiith'i   Oireidar   Cattiiiff    Xaehfaa.  ^ 

KkjiAt  aa4  »-3ai.  cato  Ittm.  Jiftff .  wlih  I  ^ir  of 
r>*£  u  M«  .  eoti  A.  for  go>d : :-ta.  te:taai<: 
'    <2.  apynnL— JfliBL«;s.aibert-H«uv. 


— ».-  I  ■ »   LJt.  ChM«l-*trcffC.liM, ' 
MMAhUea    and  JUh 


;  bertqnaIit7.Si.«l,«iL 
Ls,  a^    Puurw,  tat  tt^^ 


ci  Flock  Beds  andPQIan 

4   >ui.— Osa.  r.  Fitn  ~ 


•  '^^^■*^-^  far  paaeage^tMM  milM  h^ 

SI 


eT^^S^^U?  ^v^frSaTI^       Waased.  rftUmcrer^i  Ko.  1  B.  Carta  liana 
•wn^.  IL  ^ex   ir  a««B-frM. M.  Ommi^     9«S«as««rf>>frapkleI«at;nvhaaf*firoMkanft*Staa 
^^  ;"^*r:7a::*»fc<l.a«.   piiSoa.lita.  ■BP3ke._#.Aau»si. 


•>?iaea 


Box  Water  Coloura  ncv,  paf«at  foe  S. 
PranBtatt.**  Maswetlt  ■  Htat. "  Oi«r*  **  Ckvt  dT  ^« 
a."  Sftvmaa  -  Om  ftoa:."  or  ano!4-t  *■&!■  nlwi  i^    .^ 


i  C*nfl<«a«os 

DoasA.'*  fiLCtSoMO.'— ; 
IXtweatLc 


•»»»,«, 


¥OTICX  TO  nmSCMTBtEg, 

I  »Hi^  tAOTHvn.  '     Bar&ne.SEa.bare.4iii.flCrake.8fLv«rti?aXlM 
lad  so  Stem  at  a  rcaa  I  Tahnj,  SttCjrAUic. 


CiTlUrM  VOX  ADTXETUDrft 

a 
..It 


EauZiuffe  two  Cireolar  Sawa.  IStm.  askl  7^, 


Goody™.8taiiWAniii^tBlcycle.«i«:i8.  Good 
Orf«a  Acco.-^baK  :aak«r.  Waeatotoa*  .  coot  Mi  <a  Fut  cataMi 


rm'      ::  ::     ::  f  8      i     « XaBb«n  of  -  CaaaeU'a  Uloatratad  matorr '  a™ 

yr>^tfc..JCi»g«a»«»_Tyit  j  tkisf  ucfs:  -<Sob.  K.  Boixv»i»,  CUt  Mill*.  Cortttry.  <     Shi 


!?       Ti'*^  ^  eaAufe,  splendid  Clarleaata  la 


To  Stvdenta  af  Hiilnriml  aCadicmaliei, 
'  '  ~14  Hoobo,  varljaa  aatkfit.  *"*?-<*»f  ~ 

,  Ctil    Maap«tlmt.  BMacrMa.  te. 
anan,  f .  Barfojao  rjai.  Oki  ForC 

*-Cottan,Lodce,  and  VOla  Arehitoetvo,' 

■pMttlBill-.  put*.    Wkat  oa«n?~J.  Orrrzit.  »•«■  Oal 
Saw  Pdoa-  no4,  BichaoaJ,  tarrrr 


Ooo4  Toloo  ■llawcA.— Da  Ceruni, 


IHI  BIXFEIIT  lALB  OOLmOl, 


If 


..-.y  liiu*    r"«r;Aai      wltf.ii^  KVkt\  ■■<  cflMAaff  IM  rMCO;.     For  j 
'^Mv  ■«.•««.   .*    ..r.!%i-r^M.    VHA^  .»  9P-IY.A.S7  Sa  tk*  d^atfoas 


■♦♦«- 


7or  Bftle. 


ir  ^  «•%  ^  .lek^  Meoauo      "Tho    VlchMltfht  Cloek.** 

•rr;>^«-  .#wijw     4ivic   u:.7  ji  vrKw    T^i    tatf  j*.  :<«.■  A.'MOtf  :  iHoikoa  oa  BOfo  Si,  JTa.  oM.    Prieo.  cor 
..^«  A»^t   «wi    v. .    ;C4«a<*n>osaiA  -JtAmaoeo    Laaa-m. '    A  '  aoaoBnoa,  U,Brwk-ott— a.<ofca.W. 

^XtfT  n^^^w^  .--'  '«^«tC««^  — ki  sa/  j*.fia><    iat«rwt  y^  to  ■      ^        _  .^  .  .    —  .       - ••  ^      • 

MA-w  'rt«r  «^f«r  >n  -rVAMo  v«..  :  lavf  fiMa<«  7-inr  ^ty^onaa        MUMirrUBO- — A.  Totgr  for  au  Bfad 

r:   ./^    '  -.^>:jMbi-w>'j.*    i»-«i*^-     V  T-n  -.r  v.rsu-.>i?.  m^Ml^a.  trsac-  ■  "  A  Booa  vh>*k  rrory  lliaiii— ■  ikaaii  kiTtL"   P<i£«  11.  P  3  O.  ' 

ft««T-     a  *««^   ■.     '*%0^.s  \r    > -Jkr  t.  «4«>      T'i<<»7  ««;''>s   tan     T  &««««,  ilA.  fUoaaa-Iaaa,  Staekpatt. 

.*-.-.-^-r  »'*^-;. ;*-:  -.  Jkm  Au^.v^  Ttr *c *.vi  i-^ ;54.-a-»JT  '  Blaatic  StoeJonca.   2f3 awTf  a l^-" *-   ^-'* 


^-uuwara  ^ ..«   i/ -  'i^.. : ^ir?/  "  -'^   -•>!.  '-^a-       Harmonium,  £5 :  r  fSopi.  vAiant  i 

'''"*^'^'  :*'/'^        Lantern  Photoffrapha.  V.^JXfi,    with 


Lantern  Photo^rapha    fx    Ktt*. 


M./ir 


■tatMiica 

VOflOBiiffflC   > 
,  U  aUMp>.-ll«nii-»w 

fer  end  of  tbeiii^ 
— anxALaAua. 

FIlM  pRnenti  tlwoQiioi* 


1*04 


«o««tf  /i0  mmn  m$tu4mf  » 


Achromatle  L* 

itpi^a.   At*.— PrsrajJi. 


Lift 
faZ 


Gt«itlriB«iff«a  A.  B  C  Pipea.   Kowatdbag; 

tBcktlkzoadfc.    SaaJ  &a«>o«sk:  rroa.a  ttOBpi;  tMaaaa 
&a«.-J.  KaxaAiaAicx  I,  Vr^IaaBltfc.  Lattfa.   Iftatimlil 

-BiW  Mfln^.CTw^enttiaf  ilifeMfc 
k««.  raay  ^i*  atMa-itat,  ^  chiife  M 
>•.  *:.— 'oa> .  Ij,  Baxcoa-ttrtt:,  6<«A!f>V 


OtKA^Jtr,-:  Limelight  Ap;arataa.  e-^val  to  if» 


C^rorxatro;e.  v:sl  5  dMLrai  aai  Eilxnpe,  fia- 

aup!^  :rva.\if*  -naa  i^ii'tATtf.  i:a.— A.  P7a..'iu-.  SB^v-terva;. 


•♦• 


^-,,    *    ..  •  ..,--  •...    ^.  •■'■•>*'*   "^ '*.*-.  Vr,/^*        PljUl<>a.  iMOi>^-f:Aad ;  rrtsrae-i  fr>=  ht».     Sxmb- 


ccaaastr-ojLi 

fk-nRcr 

A  px>l  I2ia.  dl«Kw»-«rIk  a  XirrOTf  che^  15  A- 
»  Jl..;j.  Ihoyltlaa  X«sar7.  Maackcascr. 

XiCToaeqpa  by  Ob«^eua«r,  Faxif;  coiC£B.P* 
A>  :.a-D.  S.rTavaaaMl  :uie.UT«rpooi. 

-The  Seienea  and  Art  of  Practical  Oir 

r  rr^..    i\  isaapa  :  L«s  of  aabjrv^u  fratu.-J.  M-  M-ta-- 


*"•  ,f  t   •* 


P 
C 


Toor  Photocraph.  ealarffed  to  loia.  iQ_^. 
r  Sk..  pnea  tlaovbcf*    i^.  comically  dui>«  f iw  rJL  ttaa * 

aa  u  a  aiTa. aitiil,  r 


a.«.a^ 

—A 


ibai^'t  para  ]>andallon  Coffaa  fa** 

guinea  •fl^w^^^.Sf 
kl  wttk  |ilaaaataaB«<a<V 
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THB  BaiTISH  MATY.' 

FOB  some  years  past  Bir  Thomu  Braasey 
has  omployed  hia  leisnro  in  oolleotiiig 
materials  for  what  may  be  termed  a  com- 
pletc  hiatory  of  the  modem  British  Navy, 
and,  judging  from  the  volume  before  ns, 
which  deds  with  shipbuildiiig  for  the  pur- 
poKS  of  war,  the  worK,  when  finiihed,  will 
forni  in  it-olf  a  library  of  valusble  informa- 
tion which  could  b«  gathered  only  by  paing- 


a  former  work  on  merchant  teomea.  For 
■evoral  reasons,  the  first  volume  posseaies 
the  erea*e>t  amount  of  interest  to  the  largest 
runUKir  of  reader*,  and  when  we  say  that 
it  contains  upwards  of  600  pagts,  and  is  lull 
of  plates,  engravings,  and  diagrams,  it  will 
be  obvious  that  it  alone  represents  a  con- 
siderable amount  of  labour.  Sir  Thomas 
Braasey  oalls  his  work  a  compilation,  as  it  is 
in  soma  senses  ;  but  it  loses  nothing  from 
that  fact,  for  b>^ sides  translations  of  extracta 
from  two  important  Qeiman  works,  King's 
"  Wonhipa  of  Europe"  has  been,  by  per luia- 
sionof  its  author,  almost inoorporated, while, 
from  Capt.  Tromp's  "Navires  Coirasa^s  " 
many  descriptions  and  admirable  drawings 
have  been  wirrowed.  In  short.  Sir  Thomaa 
htiH  freely  used  any  matter  that  heconsidere  1 
would  add  to  the  value  of  hia  work,  hia 
main  ohjpct  being  (o  supply  correct  infor- 
mation ;  for  this  reaaon.  even  the  historical 
sketch  which  precedes  Chapter  I.  is  a  oou- 


4iin.  thick  on  a  backing  of  ISin.  teak, 
which  was  calculated  to  be  proof  against 
the  68-poundeis  then  in  uvo;  butwiuithe 
advent  of  armour-clad  ships  came  a  revolu- 
tion, also  in  guna,  and  so  rapidly  did  the 
artilleriats  progress,  that  they  outstripped 
the  naval  orchitecta,  und  rendered  many  of 
the  vessels  practically  obsolet  i  before  ttiey 
were  cotapli;t«d.  The  raoo  is  still  going  on 
— every  inch  added  to  the  armour  being  met 
by  2U  tons  added  to  the  gun,  the  artiljerista 
being  prepared  tn  go  on  until  the  gun 
becomes  bo  large  th>t  no  vessel  cui  carry  it 
and  be  managed  at  soji.  The  ITamor  and 
the  earlier  vessels  of  the  ironclad  navy 
priscrred  in  external  appearance  tiic  sym- 
metry of  the  splendid  frigntes  which  de- 
lighted the  hearts  of  the  old  turs.  but  it  was 
not  1  mg  before  the  discovery  was  made 
that  a  radical  change  waa  UMded,  at  all 
events  in  the  case  of  veaaels  intended 
for     tpodal     services.      The     flve-maeted 
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taking  research  and  unwearied  labour.  The 
author  telle  us  that  his  work  had  advanced 
far  towards  completion  when  he  became 
a  member  of  the  Board  of  Admiralty,  aud 
the  question  arose  whether  it  was  altogetbor 
wise  for  him  to  centiuue  his  labours.  That 
was,  happily,  settled  in  the  afBmtative,  and, 
OS  a  result,  we  have  the  first  inatalmfut  of 
a  work  which,  iu  several  ways,  is  unifjue. 
The  first  volume  deals,  as  wu  have  siid, 
with  the  ships;  the  second  contiiiDS  papers 
on  armour,  armament,  torpedoes,  torpedo- 
vessels,  und  cognate  subjects;  the  third 
contains  the  ' '  opinions  "  of  those  oonnect«'d 
with  the  navy.citheraa  constructors,  admin- 
istrators, or  fighting  ofGcera ;  the  fourth 
and  fifth  volumes  contain  speeches  delivered 
in  Parliam''iit  and  cUcwhere,  papers  in 
magazines,  &c.  ;  and  the  sixth  is  a  reprint  of 

•  Tin  Sritiih  Navf:  tu  Btnogtli,  Batonrfn,  and  Ad- 
mlnfMntiDa.  BySliT.  Buhh,  li.C.B.,  IIP. ;  Vol.I. 
I^ndon  1  LoBgnulu,  Otetn,  uidCa. 
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densed  translation  of  the  oxcellcni  essay 
armoured  ships,  by  Lieut.  Tromp.  of  the 
Dutch  artillery.  Bo  far  as  is  known  the  first 
instance  of  armonr  protection  for  men-of' 
war  waa  the  plan  of  Chevalier  D'Argcm, 
who  in  1782  prepared  floating  batteries  for 
the  attack  upon  Gibraltar,  by  suspending  iron 
bars  over  the  hulls  and  covering  the  bars 
with  abelt  of  cork,  the  interstices  being  filled 
with  sand.  ToNapoIponllt.is,  however,  un- 
questionably due  the  initiative  of  the  t evo- 
lution in  the  construction  of  ships  of  war, 
and  after  some  cxporimenta  with  filiating 
battciies  in  \&oo  the  ironclad  frigate,  Lu 
Gloirt,  was  ooiumenced  at  Toulon.  It  was 
not  until  that  vess>-l  waa  nearly  completed 
that  orders  were  issued  for  the  building  et 
the  Warrior  ;  hut  having  once  sta  ted  inthe 
race,  so  much  energy  waa  thrown  into  the 
work  that  In  ISdo  tins  country  possessed  no 
fewer  than  thirty  ironclads.  The  earlier  of 
these  vessels  were  constructed  with  armour 


Ajlift'urt  and  her  siiter-shipi  carried' 
rigging  to  its  extrriui'.  wh'to  their  great 
length  and  genenil  unhandiness  effec- 
tually condemned  them  at  fighting  cruisers.. 
The  turret  principle,  after  a  Inng  contro- 
versy, was  at  length  adoi  tod,  the  Afoniirch 
nnd  the  ill-fated  Ciipfnin  w^re  built,  the 
fcirmer  as  a  rival  to  Capt.  Coles'  ships,  and  to 
show  the  nuct-ssity  o(  a  high  freehold  for  the 
fldtety  of  the  vessel  as  wtll  as  for  the  comfort 
ottheon-w.  For  sea-going  cruisers,  however, 
the hroadsideBTian^ementwas preferred,  but 
consideraMe  niorJificatioiis  and  changes  were 
iiitiodnced.  To  rtduce  the  weight  of 
armour,  aud  jet  keep  it  cf  anfficient  thick- 
ni'S'  t)  prntrc'.  the  guna,  the  latter  were 
gathered  into  a  centi'il  battery,  whUo  the 
vessel  was  protected  by  a  narrower  belt  of 
annour  at  th"  water-line.  In  addition,  to 
obtain  tho  ability  to  fire  at  a  greater  numbft 
of  ansles,  iudf^nted  ports  were  devised.whioh 
enabled  the  guus  to  be  trained  in  aline 
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para'lv'I  with  the  kcal.  This  latter  arrange- 
ffif'ut.  wUicL  Iini  iIis:idv&iit(igeB,wniSroplAc«d 
by  tii>>  [jrojpctinp  buttery,  which  hung  over 
tU[!ii  Ics  of  tlieship.  a«  in  tha^  lul'iriotu  cinsx, 
wlici-..'  lltoio  in  a  lowor  battery  and  an  over- 
liiingiiig  upper  buttery,  allowingotall-rounil 
liru.  Att'^r  th'}bnttli>  of  L-sia,  attention  wus 
directed  to  thu  advisability  of  building 
vt'sieU  with  stronger  rsma,  and  while 
proTidiog  them  with  a  more  powerful  bow- 
liri'.  protecting  them  from  tho  efiectn  ol 
rakiuK  fire  bv  caTrying  tho  armour  down 
muolilidlow  Ine  water-Tine  at  the  stem.  An 
varly  c^xtoiiuen  of  thii  design  is  found  in  the 
Alij-'iifha,   and    a    similar   system  ii  now 

Enirirally  adopted.  The  logs  of  the  Caplaiu 
d  the  Admiralty  ta  a  decision  thatturret- 
Bhips  witli  full  rig  ware  not  adapted  to  the 
work  of  cruiaen,  and  whUe  reoognising  the 
merits  ot  tho  turret  system,  thny  decided  to 
oonfini'  it  to  maetleaa  vchmIs,  intended  for 
nail  in  const  aerrice.  The  Ihvaatativn  had, 
boweror.beea  commenoad.and  a  Committee 
on  DjHigas  having  been  appointed,  a  new 
depaitiire  was  mode ;  for  tne  abandonment 
of  Bails  wii.<!  approved  on  several  grounds  ; 
principally  that  they  prevented  tho  me  of 
twin  aciewB,  owing  to  the  great  resiatanoe, 
while  the  single  screw  was  liable  to  be 
damaged  by  falling  maata  or  other  wreokaga. 
It  is  mainly  on  the  plan!  laid  down  by  thia 
Committee  that  modern  war-vcswla  of  tho 
first  class  have  bean  designed — the  principle 
being  thi:  reduction  of  the  armoured  Borface 


mom.  In  the  Injiexille,  thia  principle 
wai  carried  out  with  a  return  not 
cxac'Iy  to  full-rig,  but  to  a  ooupio  of  foil- 
rigged  masts— brig-rig,  in  fact.  There  ia 
iin  armourad  deck  below  the  water-lino,  and 
in  the  middle  third  of  the  length  is  a  dtadel 
Burrounded  by  armour  2ft.  thick,  while  at  two 
anglea  in  a  line  drawn  diagonal  to  the  keel 
are  two  turrets  cuTying  each  two  80-ton 
guns,  which  may  posaibly  bo  replaced  by 
atill  lieavicr  ones.  There  ia  a  pQwrnul  ram, 
twin  acrcws,  and  a  aubmergeu  rudder.  An 
uu'irmouted  structure  at  each  end  complttei 
til''  vcssol,  and  renders  her  aaaworthy.  Th? 
d"sigu  of  this  ship,  it  will  be  remembered, 
has  given  riao  to  much  cootroveray ;  on  one 
side,  it  is  urged  i>1iat  the  destruction  of  her 
nniiriuoured  ends  would  effectually  lead  to 
Ler  sinking,  while,  ou  the  other,  itis pointed 
out  that  auoli  duatruotion  ia  most  nuUkoly 
ti  [i:c'ir  in  any  combat  in  which  ahe  may  be 
eii^agi'd.  At  any  rate,  two  vesRela  of  the 
a^tiii  -■  typa  are  npproaohing  oooipletiou, 
anl  tha  design  in  its  main  featnTaa 
is  ncs^ted  a<t  the  typa  of  lina-of-battle 
li'iiji  ACodiflcationa  arc,  however,  inlro- 
dut'i  into  the  "  oitadel  "  typo  with 
oaoh  naw  Tessil,  and  experiments  are  made 
wLlh  other  designs.  One  of  thcae,  which, 
wd  ar^,  by  the  courtesy  of  M!e!sra.  Tiong- 
iiviua,  enabled  fo  illustrate,  is  the  t'uHii':/- 
liM'i',  the  first  regular  barbrtte  ship  built 
fo:'  the  CritLih  wovj-.  Tliis  vtsscl  ii  32,'ifc. 
long.  USft.  bnxtd,  and  has  a  dupth  iit  hold  of 
2.jft.  uin.  Shu  was  commenoud  at  I'l'm- 
broke  in  tlio  middle  of  184(),  and  hai 
armour  IGin.  and  18in.  on  the  aidei  and 
ini'ls  of  the  belt,  with  12in.  and  14in.  on  tht 
tdich  of  the  barbi'tta.  In  some  respects  sfat 
rcsi'mblet  the  T-'m'raire.  except  that  the 
armour  n  confined  to  th'i  middle  thinl  of 
th;'  length  and  to  the  barbettes,  the  latter 
hUc>  being  pliceil  nearer  the  centre  of  the 
d'lok,  to  avoiil  tbo  pitching  in  a  spaw.ty 
whic^  is  fitmid  to  follow  the  iilacing  of 
lii-;ivy  weights  near  the  ends  of  u  vessel. 
Til }  barbettes  will  accommodate  four  U-ton 
guii'i,  two  in  fach,  which,  aftir  liriiig,  ore 
mil  back  and  sunk  below  tlif  levi'l  ol 
the  tower  to  be  loaded.  The  siKfiin.gniin  on 
tho  itpper  diKsk  are  unprotcct4.'d  by  armour. 
Of  the  I'oli/pliemut.  which  is  a  ram  pure 
and  aimple,  and  whose  only  offtinsivv  wea- 
ptm  is  tno  torpedo,  we  need  say  nothing, 
aa  ahe  has  lieen  ao  fully  deacribed  in  the 


Bpajiors  ;  but  we  mention  lior  ai  an  in- 
dication that  the  author'a  work  ia  complete 
up  to  date.  In  some  respects,  the  titip  ia 
misleading,  for,  though  wH  have  r"fprrcd 
only  til  the  Uritish  Navy,  and  have  chosen 
an  Eofjiish  vi'ssel  i^a  saniph' of  the  engra- 
vings, the  fullcBt  details,  aofar  as  tlr^ir  main 
features  are  coiicemod,  are  given  ot  the 
veasola  of  the  French,  the  Italian,  nnd  the 
German  navies,  with  descriptions  of  the 
Popiifftiii,  and  other  Kuasian  vessels,  to- 
gether with  the  niort  interesting  Snips  in 
the  Turkish.  Austrian,  and  other  navies. 
One  of  the  most  interesting  chajitcrs  is  that 
on  the  unarm  oured  cmissrs  and  spc':ial 
Tessela  of  the  chief  naval  powers,  while  the 
tables  giving  lists  and  classifioati  m  ot  the 
ships  belonging  to  the  n*vies  of  the  world 
are  both  interesting  and  valuable.  A 
coloured  frontispiece,  after  E.  W.  Cooke, 
E.A.,  by  Chev,  E.  d«  Martino,  represents 
the  DcvattalioH  fifing  a  aalate,  wiUi  her 
bunting  Syiag.  and  anchored  in  the  luidrlle 
line  of  the  flent.  Tcie  engravings  are  from 
the  pencil  of  the  na,m^  artist,  and  incladi 
many  of  the  most  interoating  vesscU  of 
foreign  naTies,  especially  the  ItiHuii  anrl 
Franob,  while  some  hundreds  of  disgrauis 
serve  to  eluddate  tha  text,  and  rou^ler  a 
oompariaon  of  different  types  clear  aud 
easily  understood. 


THE  BTAHLET  CLUB   BICTCLE 
EXHIBITION. 

THE  ezhibitioii  of  bioyoles,  trioyolei!.  aiiil 
their  aooeisoriej,  anaoally  promoted  bytlju 
Bcanl^  Club,  la  this  year  held  at  the  Agriaul- 
tnril  Hall,  In  oanj  uuotiOTi  with  an  ezhibiiiaa  of 
all  the  appUanoes  which  go  to  make  up  ivh-kt  in 
taimad  "  ipoR."  The  Sportsman's  Eibibitiiin 
oocn^a  tha  whole  of  the  grouad-fljxir,  ^ad  fur 
vixiatj  of  axhibita  laavea  nothing:  t<>  be  ^'^tiir'-d, 
foi  tWa  am  eafriagm,  funa,  flahing-tiio'ilF'. 
crioket   ontflta — in  fact,  atmoit  eretythis); 


_-_  of  two  light  boats  secared 
BUBuura^faahion,  with  a  puir  of 
Mda   drivU   from   two    aoita  plooad 

WW  the  «Kitr«  axia.    Tha  f  rcmt  >wal 

la  for  ladica.  tia  aaatp  bm  also  ahow  a  latlioK- 
wl  h  a  ooonter,  whloh  aeoma  an  impruva- 
on  the  ordinary  form.  Then  are  alsn 
aeveral  othn  •zhibtta  of  oanoes  and  boita,  in- 
dnding  oopisa  of  Canadiaa  oanoea,  and  «  v«ry 
(reod  punt  by  an  aautanr  bnilJer.  Ths-coUeo- 
Bon  ot  bioyoles  and  other  "  maobinea  ' '  in  Ike 
RaIlerieaia,howev«r,  the  beat  that  has  ever  be^o 
brought  togathar,  for  we  have  apeoiman''  of  s.1 1 
tfafi  gbodmakeaandnotafevnoreltiea— eomeof 
then,  we  ara  afraid,  rather  man  remarkable  for 
noveltv  than  intrinaia  merit.  Oammaaoiag 
with  No.  1,  and  fallowing  the  stalls  in  their 
nnmerolal  order,  we  And  at  li.  an  attempt  ontbe 
part  ot  Uie  Eagla  Iron  Wozka  tomeeta  want 
iiL  the  shape  of  a  portabln  trioyole  lock-up,  a 
small  bouae  or  atable,  which  ia  so  coai>trucie<i  an 
take  in  any  of  the  tricycles  ur  sooinbUa  which 
il  not  pass  throuj^h  an  ordinary  dourwuy. 
Pawinif   along   wa    find   roira  of  bioyoles  and 


of  Hudga  and  Co.,  who  nhow,  amoutfat  ot'ier 
maohinoa,  a  Coruutry  convcrUhU,  wbieb  in  a, 
faw  aeoonds  oan  be  mode  into  a  aingle  maabine. 
A  little  further  we  find  a  nu'nber  of  machiaisK 
by  Singur  and  Co.,  including  Mr.  Chariiley's 
Velooimiui,  which  we  illustrated  la^it  titok  aud 
deaoribed  on  p.  130  last  vjlumo.  This  oxiiinit 
is  one  of  the  best  in  the  ahaw,  though  tho 
miichinea  varymunly  in  tha  finisli.  Miynnril, 
Hirris,  and  Co.,  havo  tho  Special  Duvou  ai,d  tho 
DeroQ  SufijtyBiuycleara'HiBdt  their  eihibits,  and 
■t  the  adjoining  Btall  wu  Hod  a  four-io-hund 
sociable,  hy  W.  Harrison,  to  seat  fruni  1  up  to  4 
riders.  Ilydos  and  WigfuU  ■mongst  ■  good 
collection,  shoir  an  uuIiDiahiid  michine  with 
their  new  registered  ball-tiearing  head,  which, 
whilu  allowing  of  perieul    '       ' 


wear.  The  Surrey  If  aohinints'  Company  confiaa 
thenui-lvea  to  bicyoles  exolunivcly,  and  amangat 
their  esbiblta  htve  two  maohinea  made  for  Hr. 
Cjrtin,  a  racer  and  a  road-iter,  the  former 
painted  and  mode  aa  light  aa  poaaible — SOlb.  we 
understand  for  a  machine  with  a  wheel  of  oft., 
while  they  also  show  in  a  detached  form  their 
donble  aaotion  rims.  Tbla  oompany  atsa 
eihibita  a  DOW  arrangement  of  hancUes,  which 
are  bo  framed  that  tha  rider,  in  the  event  ot 
bpia^  pitchad  off,  wonld  not  be  hampered  by  Ui 
steering-gear.  Tba  improvement,  howevar, 
seems  to  introdnoe  a  oortaaponding  diaadvan- 
tags.  The  Covaatry  Uaohinlata'  Company  have 
the  latest  ahow  M  all,  both  in  bicyclea  and 
trioyolea,  and  the  variona  forma  ot  "  Cheylai- 
mere,"  inolading,  a^Mcially,  the  new  "fold- 
ing" pattern,  are  deaerving  the  attention 
of  ihoBB  who  cannot  go  in  for  a  bicycle.  Tba 
Zephyr  Company  show  a  novelty  in  a  patent 
"  Domponnd  lever  aotion,"  with  tods  and  araaka 
which,  ingenloua  as  it  may  be,  will  scaroely 
conimend  itarif  to  riders  wb»  bava  had  actual 
eiperienoe  ot  travelling  on  ordinary  roada,  and 
who  have  learnt  to  appradata  the  tact  that 
simpUoily  hu  a  great  deal  to  do  with  the  aoc- 
ri-flA  of  a  maohme.  Mr.  H.  Haee  exhibits  a 
bicycle  with  a  patent  attaohad  folding  support, 
cnniia'Jng  of  atael  roda  oonnaoted  to  the  ennki 
nn<!  carried  up  near  to  the  handle-bar.  nien 
luria  a  leg-guard  whan  teavelling,  iridle  a  iligU 
morement  dropa  aoma  ot  them  which  aot  a)  a 
brake,  and  also  serve  to  support  the  maeUna  fa 
a  verUoilpoaition.  Another  novelty  ia  akown 
by  O.  R.  fiinney  In  tlM  ahape  of  the  DitttoB 
patent  gearing  applied  to  a  bieyole.  Id  this 
oa«e,  a  latohat  gearing  la  naad,  the  pedal*  wo  Aing 
and  down  behina  the  axlaia  ' 
t  oiie  or  both  faet  m%j  b 
lioyallsta, 
mpta  maohine.  Tha  South  London  U 
tJompany  axhiint  tbair  well-known  Nanoy  xiss 
aqd  Noninoh  bioyolaa,  and  Elylng  Sond  trioycls*. 
Amongat  tha  latter  a  double -driver,  withpatenlad 
improvement,  by  which  the  abghtast  torn  of  tbi 
steering  handle  either  to  left  or  right  lelaasM 
the  ri^t-hsod  wheel,  whioh  than  rana  looaa. 
There  are  tbna  only  two  *'""^W — one  for  ataK- 
ing  and  one  tor  the  brake — inatead  of  three,  ud 
the  double-driving  gear  oomea  Into  action  ante- 
mnttcady,  aa  it  wore,  aa  aoon  aa  the  steering- 
wheel  nma  straight  ag*in.  Amongat  the  athar 
noveltiaa  in  the  axhlbillon  are  three  trloydsB 
xpeaially  adapted  tea  hill-olimblng  by  neanaol 
gearing — via.,  the  Arrow,  Monanm,  and  Bapid; 
of  these  the  laat-nimed  is  made  by  tha  St. 
Georgd'a  Foondn  Co.,  of  Birminglutm,  and  Is 
said  CO  be  eapableet  moantinginouneaotlinS, 
while  It  oan  be  divided  in  a  few  aeoonda,  aal 
passed  through  a  20in.  doorw^.  A  slmpk 
mqtioa  of  tha  right  hood  ebaagea  tba  gear  fiuB 
."alow"  to  "fast."  Tha  Mmawh,  wbidi  la 
uiBdi?  by  W.  T.  Eadea,  of  Biimiogfaam^  i*  alaoa 
bili-tlimber,  but  its  nOTsl^  ntmalatl  bl  tha  na* 
of  patantad  aooemtria  padala,  and  tba  abseaoa  tt 
ohaiai  and  gaar-wheels.  Batant  diOenatial 
oLatohei  are  lUted  to  tha  wha^  and  the  eraaha 
aot  aa  toot-iesU  vrttan  deaoandlng  faille,  na 
Arrow  fa  a  geaied  maohine,  which  nndonhtaflf 
posaenea  great  power  for  aaoending  UUa.  It 
wu  iiloattated,  so  far  aa  the  glaring  ia  eon- 

corned,  in  a  letter  on  p.  6),  present  volama. 
Amongat  lever  treadle  machines  thero  are  tha 
Fsoile,  the  Devon,  and  tbe  Xtraordinary,  and  a 
cariosity  in  the  ahape  of  the  Ueriin.  made  by 
Brioknell  and  Co.,  of  Brixton.  In  thia  urchin* 
the  poirer  la  applied  to  the  inner  enda  of  two 
'  rers,  the  othw  enda  ot  whioh  ar«  pivoted  to 
toDsiona  of  the  frame.  A  atrap  fastened  to 
ch  lever  ia  carried  ronnd  a  amall  looao  pnlley 
end  ot  the  axle,  which  carries  two  abett 


the  treadles  ate  depreased  the  strap*  dtaw  tha 
pnllejs  round,  and  the  ratchets  engaging  with 
the  pnwla  drive  the  whoel  round.  A  apring  in- 
oliisad  In  the  pulley  tuma  it  baok  ready  tor  the 
next  stroke.  For  thia  machine  it  is  aaaartad 
that  tho  eoonomy  aSeoted  in  the  rider'a  foree  la 
HO  considerable  Uiat  a  portion  of  it  is  available 
f.ir  conversion  into  "  even  higher  speed  than  ia 
attainable  by  the  ordinary  bioyola.  It  ia  Bla> 
cUiined  that  the  friction  is  "  reduced  below  that 
of  the  common  biay cla."  Ttien  ia  one  notabia 
aJiaiitage  gained  by  tha  u*e  of  the  looae  pallsy 
and  ratchet — the  stroke  may  be  one  inoh  or 
twelve,  and,  aa  tha  prlnoipla  la  applied  ta  tri- 
cycles, tbaj  m^  find  aoma  favour  with  ladiaa. 
Altogether,  it  m^  be  arid  that  theaKhlbUaa 
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iKflecti  aradit  on  the  tnda,  and  *hovi  tlikt  oom- 
petilion  Is  ■pnrriag'  maker*  on  to  imprOTS  tLeir 
nmcTiinw  in  sveiy  potsibte  ^nj. 

We  mvat  not  omit  to  mentioiL  tlie  BtaU  at 
wliloh  Xi.  Bown  alkowa  hia  Aimoiia  .SSolBa  bear- 
ingi,  and  k  large  UBortmeDt  of  gegeral  flttingi. 
Uema.  Lampliuli  uid  Brown,  too,  iliow  a 
ooUeotion  ol  aaddlea  and  aeata,  bagiapdrailaea, 
and  a  new  biof  da  ipiing.  Amongat  mak-era 
who,  without  inlroduoiiig  anj  noTeltiea,  roly 
on  the  obnoot  ezcollence  of  their  lUMhinea,  ne 
nujnote  Ueaan.  Bajllss,  Tbonaa,  and  Co., 
whoahoir  the ''Eicelalor  "  tti^olesapplied  to 
pottaien ;  Heaam.  HiUman,  Herbut,  and 
Cooper,  with  tbur  oelebniad  "D.  H.  F." 
UoniUa  and  the  "Flj^Dntohnum;"  Haaara. 
J.  Dmej  and  Co.,    w" 


the  bed  and  the  oraaa>haadIe}.  oarrying  two  moat  amatenra  do 
Sims ;  the  ahortM  of  theae  la  tJted  otei  ernr  maohinea  at  all. 
lim^^  the  adjnatable  etop  on  the  edge  of  the  table  1  available,  almoat  t 


rrm 


TOOLS   AXD  KOTIVS  POWSB  FOfi 
A1UTSUBB.-XTI. 

PHE  work  of  an  amateni  engineei  : 
broadlj  divided  into  foni  Uada  of 

liona:  forging,  tnming,  planing,  and  d „. 

Of  the  tocda  uid  appliuioea  for  the  firat  of  theae 
I  have  alzeadf  treated ;  the  lathe  fe  toletablj 
ftanJHar  to  all  reader*  of  thia  jonmal.  I  tWe- 
fOre  pnpoae  to  derote  the  oonohiding  part  o( 
QuK  paper*  to  a  oonddetation  of  the  toola  for 
Ytl«w>lnff  ^n^  diUllng.  Flaning  •  manhinni  io 
lazmaLopi  aie  neoeaaarily  dr^en  by  power: 
•na  the  detail*  of  Btuhmaohineadiflariona^at, 
although  in  their  main  f  eatnrea  thaj  are  naarlj 
alike  i  the  diflerenoe  oonalatiDg  for  the  most 
part  in  the  arrangement  for  ^ring  a  reidpro- 
oating  motion  to  the  table  upon  whioh  the  work 
1*  bohtfd.  Some  maohlnei  are  worked  I7  a 
donble  01  treble-thrtadad  aorew,  hot  moetly  bj 
a  pinion,  which  engage*  in  a  laok  on  the  nndw 
aide  of  the  table.  Thachief  difSenltr  tobeoter- 
oomeia  to  rerene  the  motion  of  the  pinion  when 
the  table  has  travaiaed  a  deaired  diatanoe,  when 
..  1 i.  — ji^b^j^.  (forth«»akool 


I*  in  cot.  Bot  it  ia  not  my  pnipoae  .  .  _ 
^aln  how  thia  is  done,  Inaamaoh  a*  I  oonaidEr 
it  wholly  nnneceeaaiy  to  work  a  email  m*ahin< 
moh  aa  an  amateor  require*  by  ateum- 
powtr.  It  ia  tine  that  very  oooaahmully 
a  Job  may  require  a  lot  of  work  done  to  it,  and 
the    perqdiing  workman  may  indnlge    ' 

fleeting  wiah  for  aoma  motive-power  mor 

kM  than  hi*  own  mnsolB* ;  but  the  majodty  of 
the  work  to  be  done  can  be  aooompUatwd  with 
a*  mooh  eaae  hj  hand,  and  with  gnat«ir 
plaaaore,  Inaamnoh  «•  a  power-maehlna  ia 
genandlyrathernoiayin  operation.  Pig.20showB 
a  Teiy  neat  and  •nbataatlai  hand-planer,  aneh  u 
wonU  be  Invaluable  to  any  amUaar  who  oon. 
templates  doing  mooh  mcahanioal  work.  It  -will 
\  he  *eea  that  the  ■"■"'■'"t  oonai***  of  a  flaned 
body  or  bed,  upon  whioh slidesa  table tuniahed 
vith  (lot*  to  reoeive  bolt*  for  clamping  the  work 
tobeplaned.  Thie table  i* worked  ^ a aimple 
taokand  ^nion  (or  tometliDee  bya  r*^*- 
tbtmp  wonnd  ronnd  a  dnua),  and  the 
oating  motion  is  given  by  that  moat  perfect 
mechanical  arrangement,  the  body  and  mnmlefi 
of  the  operator,  lUreoted  by  the  operator's  will 
this  leitTea  very  little  to  te  desired,  the  macua 
laboDi  notwithstanding.  It  is  alao  appari'n 
.  from  the  engraving  that  the  tool  ia  held  in  1 
reoeptaole  which  is  mounted  upcn  a  abort  vcr 
tioal  slide  techniaally  oaUed  the  "fiddle,"  at^^ 
this  is  also  arrsnged  to  ewivel  over  on  mt)w 
ride  for  the  production  of  angular  onta.  "Tbi 
fiddle  U  sconrately  fitted  npon  a  aqnaro  plau 
slidina'  horizoQtalij  upon  the  long  elide  wtiiuh 
extends  the  whole  width  of  the  machine,  ttiii^ 
giving  the  uecesss^  traverse  o(  the  toi  I 
acrosn  the  table.  This  horiioital  elide  f 
Bapport«d  by  two  ationg  nprighte,  ami 
i*  raised  tm  lowered  by  leaiUng  acrcivs, 
one  right  -  handed  and  one  iMt-handed , 
worked  simoltaneoiuly  by  bevel-gearing  at  tho 
top-  So  mooh  for  the  general  fcatnre*  of  a 
punlng- machine.  But  it  la  very  derirable  that 
the  tool  should  be  automatic  in  its  action,  at 
least,  aa  regards  the  horizontal  cnt— the  veriiiinl 
and  angular  onta  are  not  often  made  hAl- 
actlng  In  tniaU  maohinea,  not  ia  it  neoen-r>rj 
that  thev  ahould  be.  The  arraagnnent  f<.:r 
making  Uia  out  antomatio  is  simple :  a  rieeve  or 
"tumbler"   ia  fitted  npon  the  diKft  (between 


not  reqtdre 
However, 
my  of  the 


power  driUing- 
if  the  powerl* 

t^the 


oomesinaMitaetwlth  it,  and  iho*  throw*  the 
other  arm  nf  a  oert^  distance.  Iliia  longn 
arm  oairie*  a'stnd  with  a  awivel-jotnt,  through 
which  paiee**  a  rod  reaching  np  to  a  seoond 
tnmblar,  attached  to  the  leading  lorew  of  the 
horirantal  elide bnt  not  teat  to  it;  a  toothed 
^nion  la  keyed  npon  the  emew,  and  the  Aorter 
arm  of  the  tumbler  carriee  a  pawl,  which  fall* 
into  the  teeth  of  the  pfauon,  and  when  the  longer 
ana  i*  raiaed  by  the  rod  prerionaly  mentioned, 
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r  less, 

aooordingly  as  the  pawl  may  be  adjusted  to  take 
either  oue,  two,  or  three  teeth  each  time,  thus 
nuking  the  ont  finer  or  ooazaer.  The  tools  used 
for  the  planer  reeemUe  the  ordinary  tocja  tm  a 
sUde-TMt,  only  that  they  are  forged  as  though 

el  a  lUde-ieetJ  the  entting  edge  was  considerably 
low  tb*  oantn ;  the  leason  for  this  being  that 
in  oaae  ol  the  tool  cstehinor  in  the  metal,  It  may 
tend  to  draw  itself  ont  ofT  instead  of,  into  aal. 
An  almoat  indlapenaable  sdjunet  to  tiu  planing- 
maobine,  is  a  wallel  vioe  to  hold  small  wd», 
and  BOM  as  does  not  readily  admit  of  being 
cli^^ed  in  the  ordinary  way. 

DnlUng-madiineB  vary  toit  oontiderably 
deaign;  bnt  I  think  I  am  jnstined  in  saying  that 


varion*  makers  nay  be  driven  thereby.  Bn 
the  moat  imiTeraally  naefnl  drilling- machine  is 
the  lathe  fitted  with  a  simple  oollet  to  hold  tarae 
drilla  having'  all  one  aiae  shank  ;  and  one  of  tJie 
American  drlU-ahaoks  to  take  the  finted  or 
twiet-dritla.  Bnt  as  many  things  are  too  un- 
wieldy to  be  operated  npon  at  ue  lathe,  my 
reoommeudatlon  i*  to  have  a  drilling-post  for 
n*e  with  the  ordinarv  brace  snnplemented,  as 
shown  in  Fig.    11,   by    a   small  bevel-gteied 


machine,  osrrjlng  a  aelf-centriog  dtill-cback, 
and  carried  by  an  eye  at  the  end  of  the  ad- 
jnatable arm.  ^li*  arrangement  admit*  of 
work  being  placed  on  the  b«aob,  in  the  vice,  or 
on  the  floor,  a*  may  be  most  oouvenient.  It  is 
alao  dearly  obvions  that  the  nsnal  brace-diill, 
althongh  BO  primitive  aa  to  be  often  deapieed  by 
thoae  woifanen  who  jweter  appearance  to  utility, 
is  really  the  aimplest,  and,  oonaeqnently.  the 
easiest  method  of  imparting  motimi  to  a  drilL 
The  *maU  driU  [Fig.  JS)  shonld  have  mnltiply- 
ing-gear,  so  as  to  run  nnall  drilla  at  the  neoH- 
saiyapeed. 


560 


ENGLISH  ICSOHANIO  AND  WORLD  OF  BGEBNOE:  No«  882 


Feb.  17,   18b2. 


I  have  in  the  foregoing  articled  hridly  de- 
Boribcd  the  piinoipal  machinea  nejost^ary  for  the 
production  of  fmall  work  in  metal,  with  the 
engine  for  conveying  motion  to  the  8amc.  I 
might  have  nniplified  the  list  very  conhiderably, 
but  the  laihc,  the  planing  machine,  and  the 
drilling  mhi.hino  are  the  heads  of  the  different 
families  of  mRchine  tooU — the  milling  machine 
being  alHi'd  to  the  lathe  ;  the  shaping  machine, 
own  brother  to  the  planing  machine ;  and  the 
Blotting  machine  is  cousin  to  both  the  planer 
•nd  the  drilling  machine. 

Had  I  had  time  at  my  command,  I  <«hould 
have  been  glad  to  have  written  folly  on  the 
smaller  tooli^  nnd  adjuncts  of  the  work((hop,  and 
the  method.4  of  making,  uAing,  and  abui«iug 
them  ;  but  for  the  present  that  design  must  rest 
in  abeyance. 

I  think  I  can  hardly  conclude  this  series  with- 
out adverting  to  the  different  ilhi  that  the 
amateur's  tlcsh  is  '*heir  to.**  No  one  works 
long  at  a  la  the  or  other  machine  without  an 
occasional  blow,  cut,  or  abrasion,  be  he  ever  fro 
careful.  As  a  general  rule,  I  should  not  advice 
either  the  binding  up  or  plastering  of  a  small 
eut  or  abrasion.  Of  course,  large  gaping  wounds 
require  drawing  together  until  the  flesh  has 
healed ;  but  I  invariably  find  that,  contrary  to 
tho  geuerHllv  accepted  ideas,  a  wound  heals  in 
half  time  if  left  simply  to  take  care  of  itself.  I 
am  aware  that  there  may  be  exceptions  to  this 
rule,  and  many  persona  are  not  so  fortonate  as 
I  am  in  gettiu'g  anew  set  of  knuckles  in  a  week 
(I  might  fray  two  sets  in  a  fortnight,  for  that  has 
been  my  recent  happy  experience.).  To  such, 
therefore,  as  find  a  difficulty  in  getting  their 
flesh  to  heal,  I  should  recommend  the  applica- 
tion of  lint  wetted  with  calendula  lotion  for  cuts 
and  abrasions,  and  arnica  lotion  for  sprains  and 
blows.  But  I  hate  a  bum  worse  than  anything 
else,  and  find  that  this  class  of  wound  takes 
double  the  time  to  heal.  The  immediate  appli- 
cation of  wadding,  whiting,  or  oil  is  beneficial 
in  these  ca^es,  and  where  the  skin  is  burnt  off 
and  the  p'ace  looks  *' angry,**  add  about  two 
per  cent,  of  carbolic  acid  to  pure  olive  oil,  and 
ecrupulou.-ly  exclude  the  air  until  healed. 

Trusting  that  these  papers  may  have  been  of 
use  to  some  readers  of  the  English  SXechanic, 
and  may  tend  to  foster  the  pursuit  of  mechanical 
work  in  the  leisure  hours  of  those  to  whom  a 
.  change  of  work  mav  be  as  good  as  play,  I  bring 
them  to  a  close.  At  some  future  time,  if  our 
Editor  permits,  I  may  be  able  to  give  some  fur- 
ther dirf:*tioDs  as  to  the  use  of  machine  and 
hand -tools  for  amateurs. 

W.  S.  Brown. 


None 
imagine 


but  those  who  have  seen  them  can 
the  exquisite  beauty  of  the  flower  of 
common  chick  weed,  |>impfm6l,  daisv,  when 
examined  by  a  low  magnifying  power.  The  petals 
BBSume  anew  beauty,  the  central  organs  aeem  to 
be  tipped  with  jewels  of  the  loveliest  colour,  and 
often  even  the  common -looking  green  leaves  and 
stems  are  found  to  be  studded  with  **  hairs  **  of  the 
moat  varied  forms  and  colours.  Tho  petal  of  the 
elar^onium,  tho  stamens  and  pollen  of  the  mallow 
'*cheva(8  **  of  our  childhood),  the  leavts  of  the 
eutzia,  so  commonly  found  as  a  window-plant,  the 
leaves  of  many  of  the  alpine  plants  grown  in  borders 
and  on  rock- work,  mav  be  mentirtned  as  readily- 
found,  and  exquisitely  beautiful  objects  for  obser- 
vation with  a  low  power  and  reflected  light.  Those 
of  the  family  who  take  a  pleasure  in  comparing 
cue  pretty  thing  with  another  will  find  an  ample 
scope  for  their  energies  iu  the  pollen  of  flowers,  and 
it  is  a  little  surprising  that  few  microscopists  appear 
to  have  any  idea  of  the  enormous  variety  of  form 
and  marking  which  obtains  iu  the  pollen  of  different 
flowers.  If  we  iak*^  flowersof  the  lily  family,*  we  find 
pollen  as  a  tolerably  simple  oval  bag  with  one  slit, 
and  the  same  kind  of  pollen  is  found  in  the  mag- 
nolia and  water  lily.  Some  of  these  oval  pollen 
grains  are  veijy  elaborately  sculptured — a  very  fine 
example  of  this  is  found  iu  Lilium  auratum,  and  in 
different  species  of  iris.  Some  pollen  are  three- 
cornered,  as  in  certain  sedges,  many  round  and 
spiny,  as  in  the  daisy,  dandelion,  mallow,  passion- 
flower; or  beautifully  marked,  as  in  calyategia 
sepium,  or  attached  in  groups,  as  in  the  exotic 
Bischemoria  toneUi,  or  by  filaments,  as  in  the 
willow  herb  and  evening  primrose.  In  short, 
pollen- grams  alone  will  furnish  interesting  and 
artistic  employment  for  long  winter  evenings  during 
many  years,  if  attention  bs  confined  to  the  mark- 
inffs  on  their  surfaces  alone.  Those  with  a  botani- 
cal turn  of  mind  will  go  further,  and  study  the 
development  of  pollen,  its  uses,  the  means  by 
which  it  performs  its  functions,  the  parts  played  by 
insects  in  its  dissemination,  and  finally,  it  is  to  be 
hoped,  make  an  accurate  acquaintance  with  the 
whole  subject  of  **  vegetable  biologjr." 
Amonsst  other  prettv  thimn  within  reach  of  the 


DEATH  OF  "SECONDS'  PfiACTICAL 
WATCHXAXEB." 

TTTE  deeply  regret  to  announce  the  death  of 
T  T  one  of  our  oldest  contributors,  *'  Seconds* 
Practical  Watchmaker,'* — Sir.  James  Coates,  of 
Leicester, — who  for  many  years  past  has  contri- 
buted so  much  valuable  information  on  the  art 
of  Watchmaking  to  our  columns.  We  have 
received  the  following  letter  from  his  widow, 
and  regret  to  learn  that  her  husband's  sudden 
decease  at  the  age  of  G3  leaves  her  totally  un- 
.  provided  for.  We  feel  sure  that  any  assistance 
rendered  to  her  by  those  of  our  readers  who  have 
profited  by  the  instructions  of  her  husband 
would  not  be  bestowed  unwisely. 

Sir.— I  Tcyret  to  inform  yon  of  the  death  of  my  hus- 
band, Mr.  CuAtOK,  who  has  fur  many  yoars  (xmtributed  to 
the  ExGT.:«H  Mcchaxic  a;*  *'  .Second*'  Practical  Waich- 
mnker."  llo  went  to  bosinesa  on  Jan.  25  in  his  usual 
health,  ani  was  brought  homo  paralytied,  and  died  the 
next  day,  li-avinffme  totally  unprorided  for,  having  been 
in  ill-heaivli  tho  last  three  yearn  —I  am.  Sir, 

Yours  reroectf  ully. 

Jaxe  Coates. 
70,  Xvxin 4  ton-street,  Belgrave,  Leicester, 
Febmary  13,  l-Aj'i. 


Amongst  other  pretty  things 
home  are  the  wings  of  butterfiiee,  which  require 
only  to  be  laid  on  the  stage  and  examined  by  re- 
fiected  light ;  and  the  blue  mould  on  pots  of  jam, 
whidi.  when  examined  by  a  moderate  power,  looks 
like  a  forest  of  ouriouslv-mterlocked  branches  laden 
with  exotic  fruits.  The  blue  mould  will  come  in 
useful  as  a  subject  for  careful  research— but  I 
must  not  stay  to  touch  upon  that,  but  pass  at  once 
to  the  homely  use  of  the  microscope  with  an  eye  to 
pounds,  shillmgs,  and  pence. 

I  presume  tl^t  most  people  in  Yorkshire  like  to 
be  sure  that  they  get  what  they  pay  for,  and,  I 
believe,  they  generally  do ;  but  the  microscope,  in 
manv  cases,  places  the  possibility  of  certainty 
on  the  point  within  the  reach  of  its  owner. 
Suppose,  for  example,  that  the  lady  of  the 
house  wishes  to  know  whether  the  piece  of 
silk  she  has  set  hor  heart  upon  for  a  dress 
is  ail  silk,  or  a  mixttire  with  cotton,  jute,  or  China- 
grass,  and,  if  all  lilk,  whether  it  has  been  loaded 
with  dye  and  dressing.  The  microscope  will  set 
her  mind  at  rest.  Take  a  pattern  of  the  silk,  un- 
ravel the  warp  and  weft,  and  examine  it  under  the 
^in.  objective,  and  you  will,  at  anv  rate,  see 
whether  all  the  Uttle  fibres,  of  which  the  weft  and 
warp  are  comprised,  look  alike.  That,  of  course, 
will  nut  tell  you  whether  the  material  is  silk :  but 
ou  procure  a  piece  of  known  silk,  good  raw 
and  study  its  appearance,  and   compare  it 


of  pea-meal,  locust-beans,  wheat  and 
starch,  and  was  sold  as  a  warranted  geaviss 
article.  No.  3  was  largely  adulterated  with  farimi 
amongst  which  were  smdLl  quantities  of  wheat- 
starch,  oatmeal,  and  a  compound  starch  new  to 
me;  there  was  also  a  considerable  quantitv  of 
mineral  matter.  That  sample  was  unique ;  I  hm 
never  seen  one  like  it,  and  d»n*t  want  to.  His 
ground  ginger  was  nearly  as  bad,  and  was  adaU 
'  terated  with  a  variety  of  starches.  The  foUowiag 
method  of  detecting  these  adulteratiuns  may  m 
useful  to  some  of  ^ou.  I  apply  it  to  pepper,  hot 
with  modification  it  is  very  generally  apptioaus. 

*  **Take  a  small  quantity  of  the  suipeetsd 
pepper  on  the  point  of  a  clean  spatula,  plaoe  itOB 
a  glass  slip,  add  a  drop  of  clean  water,  aad  mixtks 
pepper  with  the  waUr.  Place  on  it  the  useal  tU& 
cover  (cleaned  with  somethinff  that  doea  a§i 
contain  starch  -  dressing).  I^e  presenee  of 
starch  will  at  once  be  &tected,  ana  the  naliin 
determined  by  its  features.  Those  not  familiar  with 
the  microscopical  appearance  of  starch  nanafai 
will  derive  great  assistance  from  the  use  m  iodiBS 
solution  (1^.  iodine,  3gr.  iodida  of  potaaaiom,  los. 
water),  which  will  at  once  stain  the  grannies  witk 
the  characteristic  blue-violet  coloration."  Om 
must  be  taken  not  to  mistake  the  true  peppw 
starch  for  foreign  starches,  or  the  revene;  M 
comparison  with  home*  ground  (or  omahed)  p^fs 
will  settle  that  question.  The  approzimafts  pv- 
oentage  of  admixture  may  be  determined  1^  a 
process  of  separation.  The  mixture  ia  well  smtiM 
m  a  test-tube,  with  plenty  of  water,  and  aUAved 
to  rest  for  a  short  time.  The  heavieat  portii, 
with  almost  all  the  pepper,  will  speedily  snhais. 
The  water  has  now  to  be  noared  off  into  anott« 
tube,  and  allowed  to  subside.  Compaiiaon  of  fti 
two  precipitates  will  give  fairly  accurate  reaolto.  M 
each  precipitate  should  be  separately  and  eaxMBj 
exammed  with  the  microscope.  It  ia«  of  eooai^ 
more  ea^  to  determine  the  nature  of  the  staioha 
when  thus  separated. 

One  more  line  of  thought  and  1  have  dOBh 
Probably  nothing  surprises  the  young  mierosoopiik 
more  than  the  enormous  prof oaion  of  living  Of^ 
ffanisms  which  are  revealea  to  him  in  almost  afwr 
drop  of  water,  the  dust  of  the  air,  everr  tuft  a 
moss  he  gathers,  and,  in  short,  all  around  him ;  al 
his  next  step,  perhaps,  he  finds  himself  oonf  roolsi 
with  the,  as  it  appears,  excessive  precaution  Nsftni 
takes  to  secure  the  perpetuation  of  speeisB  of 
beings,  seeds  provided  a  hundred  or  a  thotwai 
fold  more  than  can  possibly  find  room  to  grow  ■, 
pollen  vaatly  more  than  there  are  ovules  to  be  fer- 
tilised, spores  of  ferns,  lyoopods  and  fungi  allgw* 


duced  with  the  same  prodigality,  and  the  q< 
will  arise  why  this  waste. 

The  microscope  will  go  a  long  way  in  helpfaig  fli 
solution  of  that  problem.  If  you  take  apieoief 
chalk,  rub  it  down  in  water  with  a  hard  nail-lmhi 
allow  the  turbid  water  to  settle  ontil  it  hasoply 
a  milky  appearance,  pour  off  the  water,  and  diftai 
the  precipitate  in  fresh,  allow  to  settle,  decant,  sal 
repeat  the  prooess  until  the  water  no  longer  W 
comes  milky;  you  will  procure  a  pteopttiti 
which,  when  examined  imaer  the  ouorosoope,  wil 
be  found  to  consist  almost  entirely  of  little  sM 
of  curious  pattern,  and  quite  nnUke  any  ol  fti 
shells  you  commonly  meet  with.  If  yon  now  fit 
a  little  sand  from  the  drawer  in  whion  your  cfr 


silk. 


THE  MICBOSCOFE  AT  HOME/ 

(Concluded  from  page  539.) 

TIME  warns  me  I  must  turn  to  another  branch 
of  home  microscopy.  This  time  we  will  go  to 
the  fiowcr-gorden,  which,  be  it  large  or  smaU, 
I  trust  is  an  appendage  to  all  your  homes.  In  the 
flower-garden,  or  amongst  the  wild-flowers  of  the 
field,  a  microscope  becomes  the  instrument  of  a 
revelation,  even  though  the  microscope  be  nothing 
more  than  a  shilling  pocket -lens. 

*  A  Ivctiire  delivered  before  the  Wakefield  Naturu'idtt* 
Pooiotr.  February  1,  1882,  by  Hkxby  Fockuxotov, 
P.B.M.B. 


with  the  suspected  specimen,  you  will  come  to  a 
sound  conclusion  very  soon.  Then  take  a  little 
cotton  and  examine  u  to  find  that  it  consists  of 
flattened  tubes,  curiously  twisted,  quite  unlike  the 
long,  cylindrical  tubes  of  silk,  and  different  a^ain 
from  the  long,  consistent  tubes  of  flax  with  their 
attenuated  ends  and  marked  walls.  Take  wool 
and  hairs  of  different  kinds,  and  examine 
them  carefully,  noting  their  peculiarities,  and  you 
will  soon  be  able  to  tell  whether  your  coat  is  all 
wool,  or,  as  is  mudi  more  probable,  not :  whether 
your  wife's  sable  muff  or  seal -jacket  is  what  it 
professes  to  be,  and  will  not  improbably  learn  a 
lesson  in  the  department  of  trade  morahty.  You 
may  examine  the  milk,  bread,  butter,  and  tea  on 
your  breakfast-table  by  means  of  your  microscope 
and  a  little  preliminary  study  of  genuine  articles ; 
and  at  dinner  you  may  search  for  Trichins  in  your 
pork,  and  question  the  genuinees  of  the  mustard, 
pepper,  and  ginger.  Concerning  these  last  I  may 
mention  as  a  matter  of  interest,  or  at  least  of 
curiosity,  that  some  years  since,  I  made  a  number 
of  purchases  of  pennyworths  of  them  iu  the  nei^- 
bourhood  in  which  I  thtti  lived  with  the  f ollowmg 
resulLt  Ooe  sample  of  pepper  was  adulterated 
with  50  per  cent,  of  various  »riiias,  chiefly  starch 
from  a  Brazilian  yam  (this  sample  I  found 
in  my  family  pepper-box) ;  the  second  sample 
was    adulteratea    with     about    60    per     cent. 

•  Soe Ed;reworth*s  "Pollen"  fHardwicke  and  Bosrue, 
1877),  for  iuutftrations  and  descriptions  of  some  hundreds 
of  varieties. 

t  Pharmactutlcal  /eumar,  3.  VoL  V. 


oeous  epoch,  the  now-utilised  chalk  foramiaiftn 
would  have  appeared  to  be  wasted.  If  you  taksi 
piece  of  limestone  and  examine  it  an  thm  sectiflSi 
you  will  find  that  it,  too,  almost  entirely  oodsMi 
of  dead  organisms,  and  that  there,  at  least,  Kafetfi 
has  made  of  her  dead  self  stepping- stones  to  hi|M> 

Tiie  a  piece  of  Bradford  better  bed  ooal^vi 
examine  it.  You  will  find  that  it  ia  almost  entmllf 
composed  of  the  spores  of  extinct  lycopods,  otbc 
coals  of  such  spores  and  various  portiona  of  eztiaOk 
pUnts,  ferns,  and  trees,  finding  there,  as  the  gcokh 
gist  finds  elsewhere,  that  death  in  the  fjiusuet  ii 
Bf e  in  the  future ;  that  out  of  the  decay  and  dii- 
integration  carried  on  in  the  long  paat,  the  piesit 
world,  with  all  its  beauty,  has  arisen,  as  the  rssoll 
of  simultaneous  and  successive  diaplacement  aad 
replacement.  Much  that  is  hard  to  understand  ia 
the  economy  of  things  as  we  see  them  becomes  aurs 
plain  when  thus  looked  at,  and  here  liee  much  of 
the  educational  value  of  the  microscope.  Prof^ssoc 
Huxley  put  this  questioning  as  to  nature's  appsr* 
ent  thriftlessnesB  so  well  in  his  Bradford  lectais 
on  coal,  that  I  may  perhaps  be  eaeosed  if  I  qeoti 

th<|iw- 

**  Let  us  suppose  that  one  of  the  etapid  selaiiws 
der-liksLabynnthodonts,  which  pottmd,  likeni- 
staff  in  his  old  age,  with  much  belly  and  little  kgi 
amongst  the  coal-forests,  could  have  had  *^i»fc«f 
power  enough  in  his  small  brain  to  reflect  npoatkl 
showers  of  spores  which  kept  on  falling  thioagk 
years  and  centuries,  while  perhaps  not  one  in  IM 
millioBS  fulfilled  its  apparent  purpose,  and  rsfn- 


•  Pkar,  Jour.  (8)  V.  681. 
Pepper,"  by  the  Author. 
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doced  the  OTganism  vrhkh  gave  it  birth  ;  soraly  he 
might  hava  bean  cicusEd  for  moralitiug  npnn  the 
thoughtleu  and  wuiton  eitiaTaga.aoe  whiuh  Natata 
diapl&f ed  in  h«r  opfiaticDt. 

"But  we  hare  the  adrantage  over  our  ahovel 
haaded  predueeamiT^KiT,  poaoibly,  jincoator — anf 
can  peiceire  that  a  certain  vein  of  thrift  mai 
throDgh  the  apparent  prodigality,  Natnie  f>  natei 
in  ■  huny,  and  •eeoii  to  hara  had  alwiyi  batDii 
tier  ejea  the  adage,  '  K«ep  a  thing  lung  anoash 
and  yoa  will  Bnd  a  lue  for  il.*  She  has  kept  ogi 
b«d«  of  ooal  many  milUoni  o(  ;wu«  without  being 
aUe  to  find  aneh  nae  tot  them.  She  haa  — * 
them  down  beneath  the  eea,  and  the  tn-b 
oonld  make  nothing  of  them.  She  haa  railed  them 
up  into  dry  land,  and  laid  the  black  vaini  bare, 
■nd  atill,  lor  ago  and  agea,  there  ww  no  Iinn« 
filing  on  the  face  of  the  urth  that  coald 
■ee  any  sort  of  value  in  them.  1 
oalj  the  other  day,  ao  to  ipeak,  . 
turned  a  new  areatare  out  ol  her  workihop 
who,  by  degreea,  acquired  suStoiant  wit< 
to  moke  a  Ore,  and  then  to  disoover 
that  the  black  rocke  would  bum."  Carrying  the 
inbject  farther,  and  DotiDg  that  the  Taat  commer- 
«U1  tDcoev  and  wealth  of  this  country  Biieei  from 
Ita  aoal  ooDiumptiou  in  our  •team-eDgtnai  and  oar 
Iron  ametting,  ha  addi:  "  Thus  all  thia  abundant 
woalth  of  moDfly  and   of  Tivid  life  ii  Ifatnre' 


I  new  forms  of  life,  feed- 


the  Hke  *o  long  ago.    Hot  wl — 

00*1  whloh  1>  burnt  in  yielding  the  latereit.  Hmt 
oomea  out  of  it,  light  eamei  ont  of  it,  and  if  we 
Mdld  nthai  together  all  that  giMa  np  the  chimney 
■ikd  all  that  rsmaios  in  the  grate  of  a  thoroughly 
hamtoatSro,  we  should  flDdoanelTHin  posaee- 
■ion  of  a  qoantity  of  Dorbonic  add,  water,  ammonia, 
aaA  mineral  matter*  exactly  eqnal  in  weight  to  thi 
ooal.  But  theae  are  the  very  matlen  with  wbioh 
Nktnre  inpplied  the  clnb-moBSoa  «hlch  made  the 
odbJ.  She  u  paid  tiaek  principal  and  intareat 
ahe  straJBhtway  tuTesta  the  atrbonln.  add, 
water,  and  the  an 
ing  with  them 
Closer  thrift  than  thia  oinnot  well  be. 

This  diicoiaJTe  aud,  I  fear,  nnsatisf  a 
la  DOW  at  an  end.  I  hava  attempted  I 
the  mieTOaeopebriDgihaforaas  new  formaof  baanty 
to  gratify  our  artistic  taataa ;  it  rarails  to  at  some- 
what of  the  nature  of  things,  and  leadi  ni  on  tc 
qnaatioDin^ after qiieatiouing,obserTation  atterob- 
mratioD,  till  it  facea  m  with  a  myitery  we  eannal 
eolve— that  iti*  a  thing  for  every dar  use,  and  of 
practical  money  valua;  bat  I  have  done  this  very 
imperfecUy.  I  should  like  to  have  shown  more  M 
what  it  haa  done  in  the  advanoemant  of  scienoa, 
and  have  indicated  lomj  Uelda  of  raaeamh  in  whiiji 
Itoonld  do  more  in  the  hands  of  any  of  us,  but  the 
time  at  my  disposal  here,  and  before,  haa  not 
aidmitted  of  this.  It  I  have  said  anything  which 
diftU  induce  those  who  have  not  a.  miereeope  to 
boy  one,  or  lead  thoee  who  have  not  worked  with, 
u  wall  as  played  with,  their  inatrnmanta  to  enter 
npoB  lODie  brauch  of  research,  I  shall  be  sotltaed. 
Bnt  I  think  I  shall  be  atill  mora  gralafnl  if  I  have 
Mid  anything  to  make  the  microaoopa  a  family 
tatttnuaent^a  thing  of  the  home. 

I  have  been  called  an  enthoioastio  microaoo^st, 
lAose  admiration  of  the  instrument  has  passedmto 
*  passion,  and  I  do  not  care  to  rebat  the  impoach- 
menl.  The  microscopo  haa  taken  me,  as  it  has 
taken  many  more,  from  the  worries  aod  oana  of  a 
tansy  life  into  a  region  where,  when  we  get  benetlth 
thasurfaee,  all  is  calm  and  restful.  Wu  saenature 
working  out  with  patience  and  care  through  long 
■gea,  and  calmlf  waiting  the  reealt.  We  see  ap- 
parent waste  of  beauty  on  forms  whioh  for  ages  no 

>. ._j „  g^ij  (^  y,j  f^^  . 


hinting,  it  maj  be,  to  ns,  that  the  bttle  things  of 
curddlylifeateni—    -'     .-.-P.. 

~  "    imbeaaliaed ; 


lot  the  things  to  be  neglecteaand 

;    Bud,   above  all,  we  see  that 

thron{[h  all  beings,  all  things,  and  aloi^  all  agea, 

"  ~le  iccreasiDg  purpose  "  has  run,  uid  that  they 

we  ate  aomniow  tMnind  together  by  a  "  golden 

in  about  the  feet  of  God." 


KICBOSCOFZC    FHOTOaRAFHT    ZV 
FAKIB. 

THE  microuope  is  an  instrument  of  great 
utility,  not  only  in  the  triolugical  depart- 
ment of  BOience,  bat  also  in  those  oi  physics  and 
chemiitry.  The  mieroaoopic  examination  of  cer- 
tain subatinoes  (writes  H.  Tissandier,  in  a  recent 
tsaiia  ot  1.1  JVo/Hre)  enables  one,  in  aome  sort,  to 
make  analysis  of  them  with  a  rapidity  HUd  certainty 
which  are  often  oit  presented  by  the  mathoda 
based  on  nae  ot  reageuta,  especially  when  organio 
mattara  are  in  qneation.     Has  the  chemist— « ;?., 

metclal  starch,  he  puti  a  pineb  of  the  substonee 
into  a  little  distilled  water,  stirs  the  liqnid  with  a 
glaea  rod,  and  With  this  rod  tranifera  a  drop  to  a 

S'ssa  alide  (or  mioroioopical  examination.  He  may 
en  regard  as  grains  ot  starch  all  those  which 
have  the  ehaiacteristio  ovoldal  form ;  If  the 
adolteiator  have  added  a  powdei  tonned— «;., 


of   porphyria  gypsum,  this   aabitan^i 
betraya    ita     preaenee      by    the     appb..ii.^„o    >,. 
grains    thit    are    auf{uUr,    and    ot    ccystalline 
eapcot-     Coffoe,   chocolate,    pepper,    milk^   &ii., 

dialely  analysud  by  an  observer  used  to  study- 
iug  the  different  kinds  ot  those  subatances, 
and  the  products  that  are  commonly  oied  for  theii 
adulteration.  It  is  the  microacope  that  serves  to 
diacoTortrichintD  In  pork;  and  it  often  onibles  one 
to  determine  the  nature  of  a  salt  seen  to  crystallise 
in  the  drop  of  water  placed  on  the  alide." 

This  direct  microscopic  inspection  has  the  dis- 
advantage of  not  furoishing  a  durable  record  ol 
the  observations  made.  Hence  the  desirability  ol 
obtaining  photographs  of  enlarged  imagts  of  the 
objects  aubmittsd  to  examination. 

11.  Tissandier  gives  an  interesting  account  of  the 
mlcroacopic  photography  prMstiiad  in  the  Uanidpal 
Laborstory  uf  Cheinistiy  m  Paris,  under  direction 
of  M.  Qirard.  The  methods  are  stated  to  be  vary 
complete,  and  to  praaaat  Tatioo*  novel  featares. 

The  most  sliaola  aystsm  of  microscopic  photo- 
graphy consists  in  applying  directly  a  smsli  ordi- 
nary piiotographic  camera  to  the  eyepiece  ot  a 
mlcroaeope,  placed  vertically  as  tor  direct  observa- 
tion. The  uluminaUon  is  ablained  by  means  of  a 
ray  of  oiybydiic  o(  electric  light,  tluowa  on  the 

The  virtual  image  is  Srst  transformed  into  a  real 
image  by  diaplacing  the  eyepiece.  In  the  micro- 
scope, the  ima^e  furnished  by  tlie  object-glass  is 
formed  in  the  interior  of  the  eyepiece  in  eidvauae 
ot  the  ocular-glass,  between  it  and  ita  fociu.  II 
the  eyapieoe  be  displaced  so  that  the  image  tanned 
by  the  object-glass  is  between  the  tocos  of  the 
ooolar-glass  and  ita  centre  ot  curvature,  the  image 
iathen  formed  on  the  other  side  ot  tbe  ooular- 
glaai ;  it  becomes  real,  and  it  may  be  received  on  a 
plate  of  ground -glass.     The  camera  is  then  ad- 

The  other  method,  due  to  U,  Togel,  ot  Berlin, 
consiat*  in  seeking  the  virtual  image  situitsd  in 
the  microscope,  by  meani  ot  a  camera  with  its 
short-focus  object-glass;  it  la  known  that  the 
image  is  formed  lirtnally  in  advance  ot  tbe  eya- 
pieoe, at  about  0  12m,  to  0'18m.,  according  to  the 
magnifying  pcwer  ot  the  ocular-gli 
togvaphic  object- glass  is  nearly  in  '■ 


'  hour.  When  cold  grind  it  into  a  powder.  The  steel 
;  must  then  be  mida  as  hit  as  it  will  conveniently 
I  bair,  and  Ihe  coinpOBitiou  used  the  samu  as  sand- 
I  Steel  puQchas.  or  other  small  implements,  pirtiea- 
laily  engraved  dies,  whtu,  by  acciiientai  eiposore 
to  too  great  heat  they  have  become  spoiled,  or,  a* 
the  blooksmith  says,  burned,  may  be  restored  by 
the  (oUoning  mixture:  Two  ounces  o I  bichromate 
ot  potash,  one  ounce  pure  nitro,  ono  ounce  gnm- 
aloes,  one  ounce  gurc-arabic,  and  two  ounces  of 


ayemece  of  the  miarosoope.  These  two  methods 
appV  to  an  ordinary  microsoojia  placed  in  any 
working-room  or  laboratory. 

The  uiird  atctem  we  have  to  describe  requires  a 
special  organisation  in  a  dark  room  adapted  for  its 
action.  It  allows  ot  taking  the  photograph  ot  an 
object  in  savaral  planes,  and  is  notably  applicable 


stological 
e  nuciosa 


jm,  crystals, 

-joope  la  placed  horizjntuUy  in  the 
the  right  is  a  photographic  camera, 
the  obJect-glaM  of  which  i*  conoecteii  with  that  ol 
the  minrosoope  by  means  of  a  long  tulM  ;  to  the 
left  ia  Bled,  on  a  board,  the  oiybydriii  or  etectrio 
light.  The  oiybydiic  light  aarree  for  obtaining 
negativea  with  magnifying  power  of  300  diameters ; 
beyond  this,  up  to  BOO  diunetera,  the  electric  light 


principle  that  iun^ous  pencils,  with  a  great  dis- 
tanca  ot  conjugate  locua,  become  nearly  parallel, 
and  that  the  points  situated  in  planes  near  the 
t — 1  _i reprodaoed  by  points  hardly  larger 


'ooal . 

than  those  of  the  focal  plane.  It  is  Biedly  ... 
stalled  in  a  dark  room  supplied  with  all  tbe  neces- 
sary acceaaories  of  photvgraphic  operations,  and 
the  operators  obtain  aieeOaut  results  by  the  uea 


of  chocolate,  flour,  pepper, ,   , 

He  suggests  the  desirability  ot  publi^iag  these 
phologiapha,  fm  the  benefit  of  amateurs. 


rosoua  asd  izhpesiio  stezi,.- 

IS  forging  cast  steel,  the  fire  should  Ire  regnlatad 
by  ihe  sine  ot  the  work.  (I  prefer  a  Dollow 
lire  to  be  fed  with  ooke.)  Toaacertain  the  heat  ot 
the  steel,  draw  it  out  oi  the  flra  often,  for  it  re- 
quirea  to  be  carefully  watched  to  get  the  proper 
heat.  If  not  hot  enougb,  tbnut  it  quickly  in 
azsin.  The  proper  degree  of  heat  is  to  be  Judged 
of  by  the  eye,  and  care  should  be  taken  not  to  heat 
higher  than  is  absolately  necessary  to  edect  the 
desired  purpose,  and  to  use  as  few  heals  as  passi- 
ble. Too  frequent  heating  and  over-heating  steel 
abstract  a  the  carbcD,  gradually  reducing  it  to  the 
Btate  o(  torged  iron.  It  ia  the  opinion  of  a  great 
many  that,  ao  long  as  the  ateel  doea  not  fly  to 
pieces  when  struck  with  the  hammer.  It  is  not  too 
not ;  but  it  is  an  •  rroneoos  idea,  aa  is  easily  proved 
whan  It  comes  to  be  hardened,  and  particularly 
when  it  comes  Co  Im  used. 

An  excellent  composition  for  welding  cast  stoal  is 
prepared  by  boiling  together  sixteen  parts  ot  borax 
and  one  of  sal-ammoniao  over  a  slow  fire  for  an 

*  Dy  T.  J.  BowuiTCa,  la  AmiHoih  jrncAJxisr.         | 


heat,  and  the  powder  sprinkled  Over  it.  It  ia  then 
hea^d  again  to  a  low  red  heat,  and  cooled,  Thia 
makes  the  piece  very  hard  again.  The  amount 
of  nitre  may  be  doubled,  and  that  ot  the  resin 
taken   tan   times   greater,  to   produce   a   higher 

Id  tempering  a  tool  for  boring  cylinders,  tnm- 
ing  rolls,  or  any  large  pieces  at  cast  iron,  let  it  be 
ashard  as  water  will  make  it,  biking  cai«  not  to 
beat  it  more  than  to  a  cherry  red.  In  tha  aecODd 
heating,  after  the  tool  is  hardensd,  the  first  per- 
ceptible tint  is  a  light  atraw-oolonr,  which  makes 
ita  appearanca  when  the  heat  reaches  130°  Fahr. 
This  girea  tha  matsl  a  maximum  ot  hardasaa,  with 
a  ca^ain  amount  of  elasticity,  fitting  it  for  Ian- 
oats,  razors,  and  surgical  instnimeats.  At  470°  a 
fuQ  yellow  ia  produced,  which  is  the  temper  em- 
ployed for  penknives,  seatpels,  and  fine  ootleiy. 
The  temperature  of  190°  glVM  a  browniah-oraoge, 
suitable  for  shears  and  chisels  nsad  for  outtintt  ircs- 
At  510°  the  brownish -yellow  beoomes  fleeked  with 

lurpla,  the  tint  for  pocket- knives.    '""°  — —  - 

ilDiah    purple,  fit   for   table   outle 


purple,  the  tint  for  pocket- knives.  520°  giTet  a 
blDi^  purple,  fit  for  table  cutlery;  wtlle  (he 
different  shades  of  blaa  from  630°  to  570*  Indicate  n 
temper  proper  for  watch-ajniuga,  eword-bladaa, 
saws,  and  instruments  requiring  great  elastiDlty. 
Beyond  this  temperature  the  metal  beoomea  too 
sou  to  be  used  for  cutting  imtrnmenta. 

The  temper  greatly  depnds  on  the  quantity  ol 
carbon  that  is  in  the  steel.  This  the  practical  man 
soon  finds  out,  and  he  tempers  or  draws  down  the 
tool  accordingly. 

In  Switzerland,  rasori,  pocket -kuivca.  &c.,  made 
from  English  cast  steel  are  tempered  by  immersing 
the  blades  at  a  dark  cherry-red  into  a  bath  com- 
posed of  four  parts  of  finely -powdtred  yellow 
renn,  two  parts  of  flih-oil,  to  which  is  added,  in  % 
very  hot  state,  one  part  of  melted  tallow,  and 
allowing  them  to  c^ol  perfectly  ;  after  which  they 
are  heated  without  wiping  them,  and  hardened' 
in  water  in  tbe  ordinary  way.  Tlie  bladea 
hardened  Tij  this  proceei   ore   fund  t 
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fresh  motion  obtiuned  by  the  burning  of  fuel. 
Hence  it  is  apparent  to  everyone,  that  Che  engina 
has  not  only  to  overcome  theresistauceof  the  work 
to  Ite  done,  but  also  tbe  reaistanco  oHered  by  its 
own  parts.  In  other  words,  the  amount  of  heat 
manifested  in  friction,  is  the  amount  of  extra  heat 
that  will  have  to  be  generated  under  the  boiler, 
and  tha  extra  cost  of  working  will  be  tbe  cost  of 
thefuel  necesaa^  to  produce  Ihat  heat.  From  the 
experiments  of  tlonn,  we  find  that  the  friction  of 
a  oast-iron  shaft  upon  a  dry  bell  metal  bearing 
amounts  to  '2  ot  the  transmitted  power,  while  with 
a  wrought-iron  shaft  tbe  fiictiou  is  more  than  -25, 
therefore,  il  such  shafts  were  dry  and  nn- 
lultricatad  one-fifth  and  one-tourth  respectively  of  ' 
tbe  total  fuel  cost  would  be  wasted  in  overcoming 
friction.  By  oueful  lubrication  ot  tbe  same  shatta, 
the  loss  may  ba  reduced  to  063  in  the  one  case,  and 
-089  in  the  other.  Hence  tha  importance  of  a  oood 
Inbtioant.  One  ol  tbe  next  etsential  points  i>  that  it 
shall  be  properly  distributed  over  the  surface  on 
which  it  is  required,  that  just  sufUcient  shall  be 
used  and  all  waste  avoided,  otberwilK,  what  would 
have  to  be  spent  in  overcoming  friction  will  have 
to  be  spent  in  buying  oil.  Putting  aside  tha 
commoner  eharaotenslica  of  a  good  oil,  such  as  the 
atnence  ot  acidity  either  natural  or  artificial,  and 
the  absence  of  gummicets,  one  ol  the  most  com- 
monly believed  ideas  is,  that  an  oil  ot  liigb  speciflo 
gravity  ie  the  best  for  lubricating  purposes. 
Altboagh  this  may  be  true  in  certam  cases,  yet 
from  observations  and  experimciits  made  over  a 
long  period  I  have  found  that  they  are  not  alwaye 
the  oeet,  and  that  the  point  upon  wliich  we  must 
rely  is  the  liscmity.  To  test  this,  I  have  found  a 
Frcudi  poutette  graduated  Into  lOOcc.  to  be 
most  useful.  The  pcurette  is  fitted  on  a  stand  and 
filled  with  the  oil  tu  be  tested  :  after  allowing  all 
bubbles  of  the  air  to  separste,  it  is  permitted  to 
run  through,  and  the  time  it  lakes  to  do  eo  is  oal«- 


KKGUSH  HZCHAKIO  AND  WORLD  07  BOIENGB :  Ho.  883 


Feb.  17, 18S3. 


InllT  noted.  At  tha  cloas  of  the  eiperimoata  it 
will  be  laund  tbat  ths  Tiicsiitiea  are  directly  uro- 
portioDoJ.  to  thfl  timii  taken  :  tlius  if  a.  mmeraf  oil 
takes  lb  Eccoud*  aud  ; 
Tiaoosiiy  b(  r»p»seed. 
the  mfnGrsl.  Tbe  tempeiatiue  mif  he  either 
6i)°  ot  SO"  Fahr,  but  tbe  Utter  is  pTcfciiiblo, 
u  the  oil  may  be  lubjected  to  tbat  temputii- 
tura  wheu  iu  usa.  Tbe  qneation  neit  uisei, 
How  ii  thii  tiicoii'y  haiia  to  ba  applied  r  If  an  oil 
of  TBty  high  viicoBily,  such  bk  castor  or  rBr«- 
sead,  were  used  to  lubncato  aa  enKinc  of  tow  horaa- 
powor,  vre  >hi>ald  in  all  probability  ilad,  that  iii- 
alead  of  reducing  the  frictioo  to  a  minimum,  it 
■would  itself  boooBiB  a  source  ot  resistance  and  io- 
trea»o  tha  ovU.  And  conTeraely,  if  no  oil  of  very 
low  viiDoaity  were  used  to  lubricate  an  engine  of 
high  borse-power.  w«  ehiU  tlnd  that  tbe  fiicticu 
would.lie  but  slightly,  if  at  all,  reduced.  Itencewbcn 
Wa  come  to  look  at  citrome  cases,  we  see  that  there 
existu  a  TOty  matked  oonoeotion  balwaen  viaiaaiiy 
and  horse-power.  A  high  riseosit;  is  not  suitable 
for  a  Ijw  horee-power,  and,  conversoly,  u  low 
Tiscoeity  is  not  suitable  for  a  high  hotse-power. 
Andjultal  the  c^iBO  hulds  for  these  extremes,  so 
does  It  bold  for  every  point  bi 
viscoeily  mnst  always  ko"  — 

power.     The    aame  rule ..  ,   . 

macihiner}',  and  to  insurs  perfect  Inbrication  the 
Tiscosity  must  gradually  increase  with  the 
ponderousness.  From thisitisolaar that ecenomieal 
lubricatiOD  does  not  consist  in  procuring  aod  asing 
tha  thick^  oil  possible,  but  the  oil  which  is  best 
adapted  to  tbe  nature  ot  the  maohiaery,  aod 
Hieuti&e  mixing  likewise  consists  in  compauadiog 
oils  most  dearly  adapted  to  tbe  purpose  tor  vrhich 
they  are  to  be  used.  It  is  rather  difGcult  to  siy 
wtiat  oila  are  most  saitable  for  mixing  psipost^s, 
but  it  may  ba  stated  witb  a  tolerable  degise  of 
accuracy,  Uiat  the  best  method  is  to  take  a  buna  of 
American  or  Scotch  mineral  oil  885°  to  903"  sp.  gi. 
and  add  either  olive,  Urd,  rapeseed,  or  castor,  to 
"workup"  the  Tisooaity.  OliTe  and  lard  when 
mixed  witli  mineral  id  proportioDB  10,  20,  2.i,  and 
so  CD  up  to  T  j  per  cent.,  are  about  equal  iu  lalaa 
as  lubricants  of  the  lighter  class  of  machiuery, 
Bapesfod  oil  in  like  proportions  is  valuable  where 
the  niaehinery  is  o(  a  iieavier  kind,  or  where  tbe 
lubricant  has  to  be  used  throughout  a  works  in 
which  the  michiues  vary  much  :  but  tn  snch  a  caaa 
it  will  bo  better  to  divide  them  into  classes  and  use 
a  special  oil  for  each  class.  Castor-oil  miied  with 
mineral  in  varying  proportions  may  be  used  in  tbe 
case  of  the  most  ponderous  machinery.  In  mixing 
castor  I  noticed  a  remarkable  aud  intereating 
phanomenou.  Ou  addiiig  about  2n  par  cent,  to  an 
American  neutral  oil  oE  a  reddish  colour,  I  was 
surprised  to  find,  after  the  lapse  of  a  fow  hours,  that 
tbe  oils  had  separated,  and  that  the  castor,  origiuilly 
quiteclear,had  taken  down  withitueatly  tbe  whole 
of  tb'i  tilouriog  matter,  leaving  the  mineral  oil  a 
beautiful  pale  straw-coloured  liquid.  I  further 
iou:id  that  tha  successive  additions  ot  fresh  castor 
still  further  removed  a  c^louriug  matter  until  both 


pacts  ot  the  a 
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tmued  e^cperitnents  showed  that  if  the  castor  were 
llrsl  mi:<od  with  aa  equal  bulk  of  olive  or  rapeseed 
oil,  and  then  added  to  theminerat,  the  mixture  was 
of  a  ii'jrmHneDt  character.  In  conclusion,  I  faave 
fouuil  that  a  proporly  mixed  oil  is  in  every  caie  far 

f>roferabla  for  ganoral  use  to  either  mineral,  olive, 
ird.  castor,  or  other  oil  uied  singly,  and  it  may  be 
added  that  no  oil  is  more  suitable  as  a  basis  for 
mixing  than  mineral,  and  that  cold  mixed  oili 
better  than  those  mixed  at  a  temperature 
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._  ._.,  -UriQg  the  present  Besaion,  in- 
a  BiU,  tbe  object  ot  which  is  to  make  tbe 
uu  ot  cnntiDuoosbrafcBS  on  railways  compulsory. 
It  wiU  be  proposed  that,  after  tbe  lit  ot  February, 
1K33,  every  Ciimpanj  shall  have  in  connection  with 
each  passenger  train  a  continnsus  brake,  whii^h 
shall  b<!  efficient  in  stopping  tbe  train,  instantoneou' 
in  action,  aud  ajiplioablu  without  diHiculty.  II 
must  ats^)  be  immsdiatelj  sslf-acting  in  case  ol 
accident,  capnUe  of  being  easily  removed,  and  be 
of  durable  material.  The  brake  in  each  vehicle  ol 
a  trEUD  is  to  be  susceptible  ol  being  worked  as  pari 
ot  ODC  system.  The  Board  ot  Trade  is  to  havt 
power  to  inspect  railing-stock,  specially  with  e 
view  t.;i  the  use  ot  the  brake. 

Bankraptcy,  Llqaldatton,  and  Oompoei. 
tlon,— Our  legal  contributor,  Mr.  F.  N.  Wether- 
field,  ot  2,  Oresh  am -buildings,  has  just  publiibed 
a  cheap  shilling  handbook,   entitled   ""— ■-    — 

Bankruptcy,  Liquidation,  aud  Compos 

mlable  and  accurate,  and  wiU  b«  found  useful  by 
t\l  who  are  about  to  prove  a  debt  or  to  arrange 
witi  their  creditors ;  we  trust  no  reader  will  ever 
i»Te  ufoitanate  occasion  to  consult  it,  except  tor 
ito  dut-Miaoliimtd  puipoM. 


SCIENTIFIC  SOCIETIES. 

EOTAL  ASTBOHOMICAX  SOCIETY- 

'pHE  annual  general  meeting  ot  the  Society  was 
I  held  at  Burlington  House  of  Friday,  Feb. 
Uih,  at  3  p.m.  ;  J.  11.  Hind,  Esq.,  Preeident,  in 
ho  chair.  Mr.  Herbert  J.  Boll,  of  the  Royal 
Alfred  Observatory,  Mauritius ;  Mr.  A.  Hilger, 
lu-i,  Tottenham  Court-road :  and  the  Hev.  H.  J. 
Geo.  Bonavia  Hunt,  ot  MandeviUa- place,  W., 
balloted  for  and  duly  elected  Fellows  ot  the 
Society. 

Mr.  (ilaiaher  read  the  minutes  of  the  previous 
annual  meeting,  aud  also  the  miautes  of  the  special 
itmg  held  at  the  Society's  rooms,  to  consider 
quoitiou  of  Endowment  of  Keeearch  by  tbe 
.         .      '^•- 1  minutes  having  been  approved. 
i[  report  were  read  ^  it  appeared 
BW  Fellows  of  the  Society  have 
elected  duriogthe  past  year,  making  the  total 
bee  ot    Fallows  594.      During  the    year  the 
foUcffing    papers    have    been  publisbed    in    the 
'Memoirs     of     tbe      Society  :— Mr.    David     Qill, 
Account  of  a  Delarminatioa  of  the  Solar  Parallax 
from  Obiervations  of  Mars,  made  at  Aecensioo  in 
"ir.  Common,  "Partioularsot  the  Mounting 
Reflector  "  ;  Mr.  Saabroke,  "  Catalogue  ol 
Micrometrical  Measurements  of  Double  Stars"; 
and  Mr.    Rauyard,    '■  Observations  of  the  Total 
lolar  Eolipie  of   1378,  July  29,  made  at  Cherry 
Creek  Camp,  near  Denver,  Culorado."     Amongst 
the  Aieociates  of  the  Society,  Prof.  Carl  Bruhns 
■  Alfred  Gautier  have  died  during  the  past 
From  the  reports  of  Observatories,  it  ap- 
peared that  at  Greeawioh  observaliaus  have  been 
made   with    a    half -prism    spectroscope    ot   the 
ipeclra  of  suu-spoti,  which  have  been  observed 
jn    twenty -four     days.      The     displacement    of 
ihe    F    or    '•    lino    has    been    measured    in    the 
ipectra     of      sixty- four      stars,     nine    of    wluch 
lave    not    previously    been     observed.      Photo- 
^pbs  of  the  suu  have  beeu  taken  on  173  days  ; 
uiesa  have  been  measured  in  duplicate,  and  tbe 
haliograpbic  latitudes  and  longitudes  of  tba  spots 
'        been  deduced.  At  Mr.  Muggins's  observatory 
itogmph  was  secured  ot  the  more  refrangible 
ins  ot  the  spectrum  of  comet  b  ;    the  head  of 
imet  was  brought  upon  tbe  slit,  and  oftar- 
s  through  the  other  half  of  the  slit  a  spectrum 
'I'tiiriiii  was  taken  for  tbe  purpose  at  compan- 
The  continuous    speetrum  could  bo  traced 
about  F   to  a  little  beyoud  H  ;  in  this  con- 
ns spectrum  were  distinctly  present  G,  h,  H, 
id  several  other  ot  the  Frauubofer  dark  lines, 
showing  that  the  priucipal  part  of  the  light  ot  the 

'  — sdue  to  refl acted  solar  light.    There  were 

groups  of  blight  lines  correspouding  to 
^'oupsseen  in  the  spectra  ot  carbon  com- 
pounds. Some  attempte  have  been  made  in  the 
past  year  to  apply  photography  to  the  spectra  of 
nebuloj,  but  hitherto  without 
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will,  therefore,  probably  he  affected  by  conodarable 
peiturbatioiu.  Tbe  seventh  comet  was  discovered 
on  November  the  I6lh.  by  Mr.  Lewii  Swift. 
The  Report  also  contams  paragraphs  referriiig  to 
le  Cape  Vaialoatif  tor  1831),  Prof.  Kewcomb's 
Standard  Stars,'"  The  Smithsonian  "  B^^rton  As- 
■onomioal  Observatoriei,"  "  Physical  OhaarvalioM 
f  Jupiter,"  Pro!.  Hall's  '■  Observattons  ot  Donbla 
-taiB,"  "Universal  Time  and  the  SalectioQ  of  a 
Prime  Meridian,"  aud  tha  volume  of  "Obaetva- 
tinoa  of  the  Total  Eclipse  ot  1878,  July  29,"  pnh- 
Lished  by  the  United  Slates  Naval  Observatticy. 

TbePreaidmtthonproceadedtadallvar  bia  ad- 
Iresa,  on  presentiDK  Uie  gold  caedal  of  the  Sodaty 
o  Mr.  David  Qill,  tor  his  heliometo'  obiarvmtiau 
it  Mars  at  Ascendou,  and  the  diseosnon  ot  hisN- 
iults.  The  President  a^d  :  I  have  now  the  nleuant 
duty  to  state  to  you  tbe  general  groondi  npon 
which  your  Council  have  lelt  jnstiflBa 
tha  Society's  medal  this  year  t-  "- 
The  planet  Mara  bad  occupied 
~laoe  iu  the  successive  attempli  at  the  aolatiasi  ot 
le  grand  problem  of  Uie  detennioatioa  of  tiiB 
[arth's  mean  distance  from  tbe  Son,  npon  wbkk 
depends  all  measures  of  abaolutd  diatoaco  and  di> 

-  — -   Iteyond  onr  Moon.     The    Mrlieal   nd 

approximations  to  the  value  ot  the  *olu  paratlil 
were  obt^ned,  as  is  well  known,  in  1672,  tluOD|Ji 
the  intervention  of  this  planet,  which,  to  the  sma- 
er  ot  that  year,  wasat  one  ot  its  clooeoppoaitiaal, 
Id  Uisrefoie  most  fuvourably  aitiuted  tot  the 
object  in  view.  Tha  flrst  ot  the  Casilnl'a  '  ' 
ceived  the  advantage  that  might  ba  tak 
■ear  approach  of  Mars  to  the  Earth  to  ascvnwa 
be  amount  ot  his  parallax,  and  thssce  ef  tha  Son's 
.larallax,  by  cjmpariug  observaliODB  made  nmuU 
taneously,  or  nearly  so,  at  distant  pointe  upon  Uu 
Earth's  surface ;  and  accordingly,  whan  Richer 
was  sent  on  tha  astronomical  expedition  to  tbe 
island  of  Cayenne,  in  French  Guiana,  iu  1672,  it 
was  arranged  tbat  obdorvations  of  this  planst 
should  be  specially  made  tor  compariaon  with 
others  to  be  made  at  Paris.  In  Cuiim's 
lubject,  he  refers  to  savenl 
methods  ot  udUsing  observations  of  Man 
for  the  detsrmination  ot  the  Sun's  parallax, 
s  of  which  is  now  commonly  known  u  the 
iridian  method,  while  another  eorreapondi  in 
principle  with  tbat  which  we  are  accoBtomed  to 
'- —  the  diurnal  method.  B;  the  meiidional 
d,  or  by  comparisoua  of  tbe  meridional  alti- 
tude of  Mars  at  Cayenne  at  Paris,  ho  inferred  that 
U|  ;    It  is  gratifying  to  u 
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mmon's  observatory  photographs  ot 
obtained  oo  several  nights.  EuiJce' 
found  on  August  ^7tb,  End  the  satellites  of  Mars, 
and  liii,ma,  were  observed  on  the  27tb  of 
ber,  aud  tbtirposiUons  meaiuniiL  At  Birr 
Castle  Observatory,  Parsonstown,  determinations 
ot  the  radiant  heat  ot  the  Moon  have  been  made  on 
several  nightj. 

Only  one  minor  planet  has  been  discovered 
during  the  year  ISSl :  this  was  discovered  bv  Herr 
Falisa,  at  tbe  Observatory  ot  Vienna,  on  May  tbe 
I'Jth.  From  an  lutereating  research  by  Herr 
Homstein,  it  appears  probable  that  all  the  largest 
of  the  minor  planets  have  uow  been  discovered, 
and  ot  those  buving  a  diameter  exceeding  twouty- 
Uve  geographical  miles  the  number  is  extremely 
smalL  It  seems  that  the  uumber  ot  asteroids 
which  have  beeu  already  discovered,  having  a 
diameter  less  than  Ave  miles  is  alao  very  smull, 
especially  iu  that  portion  of  tbe  miuor  planet  zone 
nearest  to  Mars.  In  the  outer  zoue  nearest  to 
Jupiter,  there  may  be  a  more  consideiablo  number 
of  theaa  minute  bodies,  probably  too  faint  to  be 
obsorved  by  tha  teleaoopes  ordinarAy  employed  in 
"■ ■■  ' ■:.■<- ^t....t~      '^"■i"—.gthe(ewof 
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to  be  between  5  and  13  miles— i 
iiuneter  than  haa  hitherto  been  assumed, 
meti  have  been  observed  during  the  year 
9  ol  ivhich  was  the  periodical  comet  of 
Tbe  first  was  discovered  by  Mr.  Lewis 
^■n»<.,  uU  April  the  SDth;  the  socand  by  Mr. 
Tebbutt,  on  May  ilaA ;  this  was  the  first  o(  the 
two  large  comota  which  were  everywhere  observed 
in  the  northern  hemisphere.  Tha  third  by  Scha- 
ijBile  (known  as  comet  c)  was  discovered  on  tht 
night  of  July  the  13th  at  the  observatory  ot  Ann 
Arbor,  U.S.A.  Tbe  fourth  was  Eacke^s  comet. 
The  fiftb  a  small  comet  diioovered  by  Mr.  Barnard, 
at  Nashville,  Tennessee.  The  sixth  an  intereeting 
periodical  comet  discovered  on  the  morning  ' 
0,:tober  the4th.  by  Mr.  Denning;  it  is  found 
move  in  an  elliptic  orbit,  with  a  period  ot  3U7U  7 
days;  the  orbit  of  this  comet  paaaes  near  to  tbe 
orbits  of  Venuj,  tha  Earth,  Biid  M«cobi7,  tad  i 
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from  tbe  exeep- 

ioually  tavourabia  opuotition  of  Mars  in  1071,  n 
lOt  dau  solely  to  the  French  ostronomBr,  but  that 
nr  aounlryman,  Flamsteed,  arrived  quite  inde- 
pendently at  nearly  the  same  result,  ia  the  his- 
tory of  his  own  life  he  tells  us  that  "whilst  ha 
was  inquiring  for  the  planet's  appulies  to  the 
died  stars  by  tha  help  of  Necker's  epbemaria,"  h* 
'  land  that  m  September,  1G72,  the  plutt  Man 
len  nowly  passed  hit  perihelion,  aud  opposition  to 
>e  Sun,  would  pass  am  >ugat  three  contiguoDi  Stan 
L  the  water  of  Ati'iarim,  and  that  by  reaaon  of  hil 
len  being  veryjnear  the  Earth,  this  would  be  the 
lostconvetiient  opportunity  tbat  would  be  afforded 
for  many  years  for  determining  his  parallax.  A 
notice  which  he  seat  to  Oldenburg  wai  priutod  in 
the  rhiluopku-al  Trumaclioris  ot  August  19, 1671, 
and  he  further  states  that  Oldnubuce  having  saot 
bis  admonitiou  inte  France,  the  gentl^imen  of  their 
Academy  txik  care  1»  have  it  observed ;  but  wn 
have  seen  that  there  was  indTrpendent  action  ia 
France.  Flamsteed  nearly  mined  the  opportonit* 
of  contributing  to  tbe  knowledge  of  the  Sun* 
distance,  being  called  away  from  home  on  the  very 
day  when  he  hod  designed  to  bo,;in  hie  observa- 
tions, but  be  succeeded  in  observing  Mars  with  tha 
initruments  of  bis  friend  Townlay,  aud  again  o& 

found  iuthe<'HistoriiiCiDlB9tiii";heconcladaatlMi*- 
from  that  the  Sun's  horizjntal  parallax  oould  not 
be  more  than  Kf.  On  miny  ocoaHon*  dnrins 
the  last  two  centuries  the  planet  Man  haa  bna 
observed  for  the  pnrposo  of  investigating  the  aobr 
parallax,  usuallyon  tae  msridioiial  raethxl,  withont 
any  reau  It  ttiat  could  be  properly  coiuidered  ai  at 
all  definite.  Mr.  Uill  remarks  that  &bout  a  yosr 
Venus,  whan  observorl 


mptsw 


select  ccrroaponding  phases  i 
doubt  began  to  arise  iu  the  minds  ot  many  bj 
nomera  whether  we  should  nut  agun  rejpeat  th* 
experience  ot  tlie  Transit  of  17(19,  and  find  tha 
observations  capable  ot  so  many  iutsrpratationi  al 
to  preclude  the  possibility  ol  onpcejisdiowl  anl 
fin^  discussion,  and  that,  in  oouieqiuaae,  Ua 
attention  had  been  directed  to  the  opportBBitjf 
afforded  by  the  close  opposition  ot  Man  in  Ss|il>i 
1877,  as  a  means  ol  arnvmgat  an  indsMidant  oa- 
termination  of  the  solar  parallax.  In  m*,iD  COB- 
janctionwith  tbe  preseut  Earl  ot  Ctawioid,  Hi. 
.,.,,  ^_. .. method  of  fl-'-"—  "-- 


solar  parallax  by  oombiuing  tha  sug^eationa  St  Bit 
George  Airy  as  to  employing  the  dmnial  matbod 
with  those  ot  Frof ,  GsLe,  with  reapeot  to  Btlblac 
the  miwtt  piaueli.    The  nuoM  «rUch  snndaZ 


EH&LIBH  MBOaAHIO  iSD  WOULD  OV  BOIEHCK:   No.  8»a 


Ouir  otwuTfttioni  of  tha  naaat  pluat,  Junt,  a.%    anil  Mr.  H.  J.  S.  SmlUi,  M.A.,  LL.D.,  F.B.8., 


Earl  of  Cnwftnd  foi  the  loan  of  Ui«  bsUometsx, 
with  wbidl  ths  /ium  obaerrktumi  had  baan  made, 
for  an  axpadilkm-dUiR  toSt.  HelanaorAaonitoii. 
Ki  rcqueit  mat  with  a  miMt  raad  j  MBipU«Ma>  aad 
in  the  Autumn  of  1876  appliaalian  waa  mada  to 
tha  QoTenunaot  Qnnt  Committee  of  ths  Boyal 
Socdet^,  aDd  to  the  Caomill  of  thia  Soaittj,  aaeh 
of  whioh  bodiea  Toled  a  awn  of  £250  towuda  the 
espanaa  of  the  EiMditioo.  Mr.  OIU  left  Eagland 
(m  June  loth,  1877,  and  naahad  *"*"*■""  on  July 
ISth.  No  limie  waa  loat  in  encting  the  obaerratoiT, 
irttieh  waaraadr  fur  work  fou  4aya  Utai.  Tha 
TBlua  oi  tha  lour  p*-'"*--  Mi,  Qill  ubtaiued  KivM 

93,080,000  mllea. 

A*  a  (neoe  of  admirabla  wotk  carried  to  iti  oon- 
•i..^.,^  _itt.  -— o^tting  enai^  and  ^reat  aeol,  I 

it  l67om  hM  waU  deterrad  the  award 

of  Crawfotd,  m  ForaiBn  Socratarj,  the  PiMldent 
aaid:  In  trananitling  ttii*  msdal  to  Mr.  Oill,  I  aak 
yon  to  Biaiira  him  of  tha  hi^jh  aatunation  with 
whkb  tha  Bojal  Aatronominl  Sooiaty  regard*  bia 
•nargatie  eSorte  in  tha  canae  of  the  Mienea  U  whloh 
we  are  darotad,  and  to  azpran  onr  earneat  wiataaa 
that  ootitinued  health  mar  enable  him  to  KPplj 
them  to  the  wide  field  whi<Iii<open  to  him  aa  Her 
Hajeatr'i  Aitronomer  at  the  Cape,  with  eanal  dit- 
eriminattcm  and  »■  gnat  Bueceei  •■  hiiatofoie. 
The  Zail  of  Crawtoid  laid  :    Mr.   Fniident,  It 


Mr.  J.  W.  L.  Olaiiher,  F.R.H.,  Mr.  B.  B.  Knobel ; 
a*  Foreign  Saoratarj,  the  Earl  of  Crawford  and 
Baleairaii,  F.B.S.  :  ai  OouDcil,  Sir  Q.  B.  Aiir. 
K.CB.,M.A..  LLD.,  D.C.L.,  F.Ii.S.  1  Ur.Jameg 
CampMUi  Mr.  Arthur  Cj.yley,  M.A.,  LL  D., 
D.G.L.,  F.B.S.,  Sadlcrian  ^rufaaaor  of  Fore 
Mathematica,  Cambridge;  Mr.  A.  A.  OommDo, 
Mr.  a.  H.  Darwin,  M.A.,  F.K.3.;  Mr.  A.  M.  W. 
Dawuing,  M.A.,  Ur.  Edwin  Dunkin,  F  B.8.  ; 
Mr.  William  Huggini.  LL.D.,  D.O.L.,  F.B.S. ; 
Mr.  Qeorge  Knott,  LL.B. :  Mr.  Albert  Marth, 
Mr.  Edmund  Neiaon,  Ur.  A.  Cowpar  Banyard, 


TiM4  in  ooD^nc^fiu  uid  editiiw  tb«  JeummJf  and  fur  ibe 
ffre^t  liboullLf  hcliaddlaplayHmiCa  prolnctioa.  UnJiic 
tbe  dpocial  olrcumiitAiica  whkli  «xutoil.  thg  CounQj  dbd 
not  fwl  UienuelvcB  abi^  to  rnviFe  M>.  rriflp  til  continue  Lu 
aoG  aji  Editor ;  but  huvine  VLppointed  a  r'.imiiLltlt'e  t'>  Cfjn' 
for  wUh  lilm  1  n  (hs  mbject,  thw  were  (fmtiflrd  to  flnJ 
thut  La  vu  wiDing  to  luitliiiw  Ibc  eiiitia)r  omiicamtut 
tnr  tno  yean  fonber.  Ttaa  ConncU  an  ante  tbat  the 
BocLfiy  will  cKinliid^  eadune  bocb  Uirii  molulioa  i^  ' 


^t£tH 


a  my  ptaaiing  duty  ai 

a  mcoal,  bat  it  bu  a 

.'eigner,  and  la  ba  tran 

Booiel?    Eai    to-day,    hawsTer,    awarded 
Britiib  inhJBot,  and  instead  of  lending  il 


.    thU't 


official     inpeiinr   i 


Ur.  Ue  La  Bue  propoaed,  and  CoL  Tupman 
ieooiided,  a  reaalntian  dueoting  that  tha  report  of 
the  oaunell  and  the  Fi«aident'i  apaeoh  on  the  pre- 
Mntationof  the  medal  aboold  be  printed  and  circn- 
Iftted  amongit  the  Fella  wg- 

Mr.  Bai^rard  taid :  Before  we  proceed  to  the 
slootiott  of  the  CQimoil  and  offlcan  of  the  Sooiely, 
I  wid>  to  Bay  that  I  much  regnt  tha  abaence  of 
Major  Hurchal'a  name  from  the  oonnoU-liet.  I 
wlan  to  draw  attentioQ  to  the  faot,  beoauae  the 
abaanea  of  hii  name  la  dua  t»  a  tniatake.     Ur. 

Wat  expected  to  ba  abaant  from  Tingimil  during 
tbe  Reat«E  pMt  of  the  year,  and  I  think  I  maj 
■ay  that  in  coniequenoe  of  that  statement  he  was 
not  ra-eleeted  by  the  eounoiL  It  tnms  out,  how- 
OTar,  that  he  is  only  ginnK  to  be  abaoDt  in  Anierioa 
for  abont  a  month,  ana  I  wiih  to  propose  that 
Us  name  abould  be  restored  to  the  ooonoil-list. 
(Oris*  of  "Order"). 

Tha  Freaidant :  I  don't  wish  to  intarmpt  yon, 
tit.  Banyard,  bnt  I  am  afraid  that  what  joa  Me 
piopoaiDg  Is  not  in  order. 

Mr.  Banyaid:  la  not  this,  Ur.  Preaidant,  tbe 
meeting  at  whiob  we  have  to  elect  the  oonnoil  and 
oSoar*  tot  the  ooming  year?  I  wish  to  speak 
1  tba   snbjeet,    and   to   make    ~    ~ 


EOTAL  MICROSCOPICAL  SOCISIT. 

THE  Antiual  Meeting  of  this  Sooiat^  was  held 
at  King's  College,  Strand,  on  the  Sth  rust., 
thePrerident  (Prof*«orP.  Martin  Duncan,  F.B.3.} 
In  the  chair. 

The  list  of  donatioas  (ezGluaiTeofeichnngeiand 
reprints)  reoeifed  since  the  but  meetinit  was  luh-  , 
mitted,  and  the  thanks  of  ths  Socisty  gtven  to  the  . 
donon.  The  donations  included  some  doaUy  and 
trebly-stained  slides  from  Dr.  !i.  W.  Bichardson,  of 
Dublin;  an  Iris  Diaphngm  for  objactiTes from  C. 
Oolllns;  PiqI.  Reinaeh's  work  on  "Organisms  from  ' 
Coal,"    end  Pruf.    Dodel  Port's  Botanical  Wall 

T^pretident  called  special  attentian  to  Prof. 
Dodsl  Port's  admirable  disfframs  :  and  rstsrring  to 
Prof.  Beinsch'i  book,  said  it  would  ba  *ei7  desir- 
ahle  to  have  tbe  mounted  specimans  whieb  had 
''  been  pronused  to  the  Society  by  him,  as  without 
'  these  it  was  of  coune  impOHibla  to  detetmina 
whether  tha  conclusions  at  which  he  had  arrived 
were  correct. 

F.  Ciiip  said  that  wiUi  regard  to  Dr.  Bichard- 
son'* slides,  it  should  be  noted  that  the  prooessaa, 
which  ha  qnotad  as  having  been  devised  by  Dr. 
Stilling,  were  in  reality  due  to  Dr.  H.  Qibbea,  whose 


willba 


mI^  eadurfe  bwh  their  mrolutioa  ^^  to 

ofllie  ^onrua'.  and  Ckir  uUsfaciiun 

-_  .HintinuKl  lor  a  furllier  period.     THk 

itocietfaieatsadLf  tothe  .IsKHdiiteEdito— 


CI  In  CO 


with  ths  /dui 


T.  Charteri.White  mcvad  that  the  report  be  re- 
ceived and  adopted,  and  priuttd  in  the  usual  way, 
and  the  motion  having  Men  duly  seconded,  waa 
put  to  tha  meetinir  and  canisd  unanimoiiily. 

The  list  of  Fidlows  proposed  as  officers  an<l 
oouncil  for  the  """""g  yeu,  was  read  as  lul- 

pRwldent:  Prof.  P.  Mirtin  Duncan,  M.B.,  F.R.a. 
Vict-Presidrn's :  Prat,  V.  M.  a.iroor,  M.A.,  F.K.B.  : 
•KuUrt  Btuithwiutu.  U.D.,  U.ILO.C)..  F.I^B.i  -Hubert 
niidsin,  r.R.S..  F.L.a,  :  John  Wwa  aiephenuin. 
F.iLA.a.  Truuurer:  Lionel  B.  Ikile,  M.I).,F.K.C.F.. 
F.R.H.  Bocrelark's:  Churln  Stevnrt,  X.B-C.R.iP.LH.; 
Ftank  Criap,  LL.B.,  B.A.,  V.P.L.B.  TnlTcotherMfln- 
btri  of  Council;  ■Liidnitr  DrtTf  mi;  Cli.i4«  Jiunw  Fux . 
Jill's  ai&ljih«',  F.R.B.,FR.A.d. :  -J.  WiUHiiLllroTci; 
A,ae)iuuu,auiiniinii9u;  Jahn E,  lanpen ;  John IbyiU, 
Jun. :  Albert  U.MifJiael.  F.L.B. ;  -John  WHsr,  L.B.C  V. 
Bdin.,  F.L.H.1  •Williim  Tlionii-  Suffnik;  IVaUrie  IT. 
IVird,  M.aC.8.;  T.  Chart  rn  Wh.t?,  U.R.C.8  .  FT..9. 

J.  Beck  and  Dr.  Gibbes  having  beon  appointed 
sarutineert,  proceeded  to  take  tha  bajlot,  uod  sub- 
aequently    —   —•-'    "-_.    .l_    _i ^ — ,■ 


Fellows  w 


diaphragm  had  beau  originally  suggested 

by  Dr.  Royston-Pigott,  bnt  was  now  revivadby 
CI.  E.  Ttnia,  one  of  the  Fellows  of  tlie  Society, 
for  the  special  purpose  of  obtaining  penetration 
with  wide-angled  objectives  by  redudng  their 
aperture. 

Tbe  Traasnror,  Dr.  Baale,  P.H.3.,  read  his 
statcimant  of  the  income  and  expenditure  of  the 
Society  for  the  past  year,  which  had  been  duly 
auditad  by  the   anditoie   appoiutad    at  the  last 

Tha  President,  in  pursuance  of  notice  given  at 

the  previous  meeting,  reul  tha  proposed  alteration 

the  t^-law  relating    to  the  payment  of  sub- 

'  " —      Ho  thooght'tba  alteration — 


-law  relating    to 
aeripUons.     He  thooght'tL.   .  .  _      .  _    .__ 
which  would  commend  itsolf  to  the^f  Hows. 


mieh  I  believe  1  have  a  rigb 
Zdonotlntend  ti 


a  Fellow  t 


iajo. 


oaonot  be  restoied  to  the  body  of  the  council,  for 
the  by-laws  direct  that  than  mnet  ba  four  new 
uambera  of  ooundleleoted  each  year.  This  has  been 
■Mwomplished  on  the  present  oooasion  by  bdn^c 
down  tha  names  of  two  vise-pnsidtnta  aikd  onu 
aaoretary  to  the  body  ot  tba  oonneil,  and  then  is 
only  one  re^y  new  member  of  oonnod-  ^kis  is,  ttc 
doubt,  quite  correct  asoordiog  to  the  letter  of  the 
by-laws  ;  but  I  wish  to  point  ont  that  we  mud  not 
restore  Major  HerschBl's  name  to  the  body  ol  tha 
eoundl  in  place  of  any  one  ot  these  new  members, 
or  there  would  not  be  four  changes.  3uob  lists 
would  not  oomply  with  the  conditions  of  tbe  by- 
laws, and  wonld  not  be  counted.  I  tberatine  pro- 
pose that  we  should  make  Major  Hwacbel  a 
vice<presidsnt,  in  plaoe  of^Professor  Smith,  who  is 
known  to  ns  all  ss  an  amment  mntbemalloiaa  and 
aa  one  ot  tha  ablest  members  of  ths  Endowment 

Brty ;  bnt  as  tar  as  I  know,  he  haa  never  oon- 
butad  any  paper  to  this  Sooiaby.  (Cries  ot 
"Oh."]  I  da  not  wish  to  say  anything  against 
Prof.  Smith,  for  I  believe  him  to  be  one  at  the 
moat  honest  and  able  membara  of  liis  party ;  bnt 
I  wish  to  state  that  I  intend  to  remove  his  name 
from  the  hat,  and  to  replace  it  by  the  name  ot 
"  '  IT  Harachel,  and  I  shaU  be  glad  if  othei*  wiU 


_.  Crisp  then  moved,  "That  Fallows  elected 
after  Fsbmoij  in  each  year  sbonld  pay  a  pro- 
pcutionata  part  of  tha  subKuiution  only.*  This  Was 
seconded  by  T.  Charters  White,  and  carried. 

Tha  report  of  the  Oonndl  was  then  read  by  the 
President. 


r   .  __  Tho  Cuuockl  an, 

;iHtiflcd  to  find  (hut  liurimt  tba  pait  yuar  GI 


inllKiiban.  and  1  honunrj'  Fclluir)  am 
Aaulii  a*  folluw': — Xi  orduutry,  4tf  hot 
u-gfflcio  Fellum. 

"  ITie  grwitf-^  numb»T  ot  orfiimry  Fello' 
rious  period  of  the  3odety*s  «xi^'nc^  van  ' 

ndiaion  leofl)  now  araonnti  to  cras.  1 
Irriied  from  mbaatttioii",  aart  £01  14<. 
nnta.    In  aCGoidiuioe  wKh  Iha  ik'tcnnii 

:a  invnt  couiiwUlous  ei«i>t  in  the  lob' 
llDned  In  llie  CatrnTira  laiit  nport. 
"IMmi-t,  rf^.-HieadditioBj  tot 


ilibrarTarai 
r  inpr-i.iJiDg.pacclor 
I  f'^-iivl  ttur  the  i^nly 
ac  1*1  the  exchanflen- 
ai  btca  prepiMif  by  the 
rl  bf  Mr.  Fux,  who  luu  ' 
■     cnfcUugue  of  f  he  i>ro- 


^ .     .    the    above-mentioned 

I  all  duly  elected.  A  voteot  thiuks  tj 
la  was  unanimously  oarried. 
J.  Beck  said  it  had  been  uiuiL  to  regard  a  vote 
of  thanks  to  tha  secretaries  as  a  matter  ot  couria, 
but  ha  thought  that  at  no  previous  time  did  the; 
so  much  deaerve  that  a  hearty  vote  of  thanks  should 
be  oFEered  to  than.  The  Society  was  very  greatly 
indablad  tor  their  services,  and  it  was  not  as  a 
mare  matter  ot  form  that  ha  nuda  tha  propotitiou 
that  tbey  should  be  thanked  tor  tha  able  manner 
in  whicEi  the  business  of  the  Society  woe  con- 
ducted. 

Ths  President  thought  there  conld  be  no  dif- 
ference of  opinion  upon  this  matter.  The  secre- 
twies  ware  the  very  life  and  soul  ot  the  Socisty, 
and  most  heartily  deserved  tlieir  thanks.  The 
motion  being  ssoondsd,  was  then  put  from  tbe 
diatr,  aad  oaniad  by  acclamation. 

F.  Crini  in  returning  thanks  for  the  vote,  on 
behaltot  himself  and  hu  co-secretory,  s<ud  tluthe 
(eltthere  should  be  on  amendment  to  the  pio- 
position,  so  0*  to  laake  it  InclndetbePreuient  and 
the  other  offloersot  tbe  Soraaty.  instead  ut  singling 
out  tbe  seoretariea  alone.  The  Preddent  in  p-irti- 
onlar  had  baen  most  indefatigable  in  the  attentiuB 
which  he  had  given  to  tha  at[iirsot*the  society, 
and  hod  eapecially  diitinanisbed  himtoit  by  the 
way  in  which  he  had  added  by  his  commtnts  to 
the  iaterest  ot  tbe  nuttera  brought  before  their 
meeticgs.  There  was,  ha  knew,  a  vnry  general 
desire  toot  his  term  ot  office  might  be  an  extended 

The  President  then  read  his  annual  iddrcsi, 
of  which  the  following  is  an  abstract:  — 

Attar  an  obituary  notice  of  the  Fallows  who  had 

died  during  the  year,  and  a  reference  to  tha  tict 

that  theSoSety  now  included  mora  Ordinary  Fellows 

than  at  any  period  ot  its  existence,  the  FresiJent 

referred  to  the  vast  amount  of  original  work  which 

had  been  don*  with  the  mionMCopa  during  the  past 

year.    As  it  would  be  impossible  in  the  compase  ot 

an  address  to  deal  with  Mth  the  tbeorelical.  and 

what  he  might  term  tha  cbserrational.  parts  of 

mteroacopy,    he   would   confine   himself   to    tbe 

icoBua,  a  oonrsa  which  was  mot*  to  be  jus'j&ed 

from  the  fMt  that  the  past  ycu  hod,  in  his  view, 

been  marked  oat  beyond  almost  any  previons  year 

by  the  important  poinis  ot  microscopical  cptics 

which  hod  for  the  first  time  been  elnciduted. 

The   FresideDt  then   rtteired  to  the  iucieasad 

.  linterett whioh wasbeingsbownmPiofesior  Abba's 

-    theary  cd   mioroaco[Hoal  viuou.   pointing  out  tbo 

>    desirability  of  ovary  mioioacopist  making  himself 

'    familiar  with  the  leading  ezpeniueati  by  which  the 

images  oi  stmcturea,  which  it 


a  known  did  ui 


Major  H 
doUMsa 
The  D 
seeded  to  ballot  fi 


the  election  of  officers  and 
intlamen  wen  declared 
s  President,  Mr.  E.  J. 
Stone,  M.A.,  F.B.S.,  Badcliile  Observer;  as  Vicft- 
Preddanta:  Ur.  J.  0.  Adams,  M.A.,  IL.D., 
P.B.8.,  Lowndean  Protessoc  of  Astronomy, 
Oambndge;  Ur.  W.  U.  M.  Christie,  M.A., 
T.B.S.,  Astronomer  Boyal;  Mr.  J-  B-  Hiad, 
F.II.S.,  Saperintendeot  of  ttie  JVautim'-^'"'"""'' 


BociuCT  hai  bwu  well  m 

fumidJii^ w.thavri'atT  niunijcroi  [MLprni rei»niJu;f  ujl- 

re»ulUotoriiiiii.ilw.  rk  en  tbuparlol  FcIIowb,  theposl- 

tloo  of  Uie  Society  woold  leuve  hanlly  anything  lo  be 

dealrod. 

■■  JV-Zoni-u.''.— Inaecordance«iUiI1iedesin>expi«Bwd 
by  tba  Cdunril,  tho  lost  Tolume  of  the  Journal  hai  l>Mii 
touewliBt  rcduivd,  and  would  have  1>etn  brought  wiUiin 
the  limit  of  1,000  pages  but  for  t^e  pifiEhmrc  cauaod  tty  ttio 
leviT'd  diBk'UMisn  M  the  aperture  ^uotiun- 

'•■Wilh  tbo  completion  of  ibjit  Vol..  Mr.  Cri-p'i  ar- 
mnrement  fur  tbe  henofory  Etliter-bip  ot  tbe  Jonmal 
nie  ConncU  puaed  a  unanimous  rMolntJon 
LC  thanks  ol  tba  Council  lor  bia  volnablc  sei- 


, , ,  __,  .__,_„  .__  .jlative  posit 

of   the    diflraouon   images   at  tha   back    ct    the 
objective. 

fuming  to  the  aperture  qnestion,  tbe  Freiident 
referred  to  the  benefit  which  hod  accrued  from  the 
new  discussion  ot  the  matter,  and  said  that  if  ooy- 
ona  did  not  now  comprehend  how  an  immersion 
objective  oonld  bava  an  apertnie  greater  than  that 
ol  an  air  or  drv  ohjeotdve  ot  18U°  angle,  it  could 
not  be  oharged  against  the  Society  that  ample 
mesne  had  not  been  provided  to  enable  him  to  do 
BO.  Tha  numerical  aperluio  notation  was  also 
a'luded  to. 

The  qneatim  of  penetrating  power  and  depth  of 


*  EavcnoChelddurliiigthsprtcedingytiitbe  oSe 
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the  tormac  Tuicd  ii 


I    ths    iparlur 


sii,h&d 


'  kud  laa  obMTT&tioa 
.r.l 


M  it  had  u  loDg  bsen 
oaaifla,  was  duw  EDDirB  tobaoal/aaeof  the  niaiij 
ftictoii   which    mods   up  dspth   ot  vinan   u   a 

whole,     Snmo  points  with  regard  to  mic " 

■oepio  TUJDn,  at  to  (rhichcontaiioiihad  a 
•lia  been  adTantageoasly  Fiplained. 

Special  reference  WM  made  to  boma^Deoai-im- 
meraiini  objectives,  and  to  theailTunce  in  thair  con- 
■tmctlon  by  the  praJuctian  ofoneotl"4T  N.  A. 
(oat  ot  a  pooible  r60)  bf  Ur.  Powell,  uid  alio  to 
Hie  commnnicatioDs  ot  Mr  Stsphetuon,  nlitin|;  t> 
the  Tisibilit;  of  minats  objecta,  bj  mounting  them 
in  nhOBpharne  and  other  laedta. 

In  regard  to  the  mo  □(  wide-&n^1ed  objectires, 
the  pnnident  atatod  hia  own  opinion  lo  bo  in 
hTonr  ot  their  utility,  and  orlticiied  the  viewa  at 
Ur,  Hoyeton-Pigott,  a*  coDtainedin  a  recent  papier, 

dwollintt  more  particularly  aponf- '-    *"-- 

■upposra  "all-rouiil  viaion"  au 
Of  "miniatured 

[Wabope  to  be  able'to  give  ft  (uUer  report  of  this 
Kddieu  wben  published.] 

J.  E,  Ingpen  said  lie  had  much  pleaanre  in  pro- 
poaiog  a  Tate  of  thanks  to  the  President  for  hii  very 
Ma  and  internting  oddreu.  He  was  sure  that  those 
who  hftdfolloved  therevivslot  the  diacauion  ot 

■  the  Apertoro  question  would  thoroughly  agree  that 
thalaat  year  had,  Ell  the  Preaideut  bad  obseTved. 

.milked  an  important  epoch,  io  that  it  bad  placed 
tha  matter  on  its  true  scientific  basis,  and  bad  ei- 

■peaed  theitranKa  FalladeB  by  which  the  previous 
.    eonudaration  of  the  aubjeet  bad  been  contused. 

-'nia  addren  was  one  which  h  a  felt  anre  thev  would 

•all  be  pleaaed  to  read  when  printed,  aod  to  re- 
member. For  his  own  part,  he  would  venture  to 
ezpren  the  hope  that  the  Preaideat  would  carry 
out  his  intention  of  continuing  his  record  ot  pro- 
pels in  a  timilar  msoner  at  a  future  time. 
Dr.  Braithwaite  haviag  aecoDdad  the  motion, 
J.  B.  Ingpen  put  it  to  the  meeting,  and  declared 
it  carried  by  aeclama'ion. 

The  President  thanked  tha  Fellowi  for  this  Tote 
of  thanks,  and  also  tor  the  honoar  which  they  bid 
dona  him  in  again  electing  him  President.  He 
had  at  first  been  doubtturas  to  bow  he  should 
.  lueCBed  In  that  office,  for  although  ha  had  occu- 
pied the  chair  in  other  Eociettes,  he  hod  been  pre- 
Tsiited  from  attending  thameetinss  of  this  snciply. 
He  could  only  say  that  he  would  do  hia  beat  duiinft 
"""  '' —  "'  -"--  tor  which  they  hod  re-elected 


the  term 

him,  and  hoped  that 
TVoeiT*  their  approval. 
The  meeting  was  then  adjoomed  to  ICarch  8th. 


he  should 


VSSFIFL  ASH  SCIENTIFIC  NOTES. 


Uarktnv-Ink  Fowd«i.-Ur.  Albert  Smith,  of 
Bsaei-toad,  sends  us  a  maiktng-ink  in  powner, 
which,  when  miied  with  water  and  used  with  a 
.qnill-pan,  appeaca  to  be  a  capital  preparation.  A 
peculiarity  is  that  the  ink  doea  nf '  - —  *-"-  *- 


fully  black 

-  washed,  and  that  ahOutd  not  be 
the  name  has  been  written  24 


until  the  articlt 
done  until  atti 

Velocity  of  BzpIoalTa  Phenomena. — UU. 

Berth^ot  and  Vieille  operated  chieSy  with  an 
'  axplorive  mixtore  ot  hydrogen  and  oxygen  at 
atmoaphnio  pressure.  A  ttnight  hotiiontal  lead 
lube,  about  133tt,  long,  and  l-3in.  interior  diara., 
was  filled  with  the  mixture,  and  the  eiplonou 
■tarted  by  meant  ot  an  electric  apark  at  one  and. 
The  fiame,  as  it  went  alonp,  ruptured  two  electric 
(ircuite,  by  acting  each  time  on  a  grain  of  ful- 
minate of  mercury  applied  to  a  thin  atrip  of  tiu. 
Thna  a  delicate  chronograph  was  offeoted  (the  Le 
■  Bonleugd,  having  a  preciaion  equal '  '  ""  ' 
'Ofaaecoud).  ^vi.*-  •■*"  «.>>.&  —..4. 
placed  atraight. 


I-2O,O0Otb 
In 'the  tube,  matead  ot  being 
~  arranged  in  several  parallel 

_  ,    The  geuf 

2,841  matrea.  or  about  9,4T0ft.,  per  eecon' .  _ 
doubt,  on  getting  tbii  high  figure,  whether  it  was 
'  really  the  rate  of  propagation  ot  tha  detonation 
thkt  waa  being  meaanrM — whether  a  vibratory 
■Siotion  of  the  metal  might  not  have  been  thecania 
'  of  TuptnrB  ot  the  drcnits  (thongh  thia  leBmed 
•-mlikelj)— was  sat  at  reat  whan  a  aimilir  atrong  ' 
eaontchoDC  tube  waa  found  to  give  like  figures. 
With  a  capillary  glaii  tube  the  v3j>city  was  some- 
what iMa— viz.,  2,341  metrea.  Next,  it  waa  found  | 
Bkat  the  velocity  was  much  tha  aama,  whether  one  I 
M  other  of  the  ends  of  the  tube  was  open  alone,  or 
botIlW«reopen,  ornaitbar.  The  veloeity  appeared 
to  be  nnitorm  throughout  the  tube ;  and  with  pree- 
mra  TBrled  between  1  and  3  the  veloeity  leemed 
ledaMndent  ot  •remun.  Onca  more,  the  velocity 
ll  dneient  in  dilFerent  gasea ;  thus,  in  a  mixture 
of  BUhonio  oxide  and  oiygen,  it  wii  found  to  be 
1^080  metia^  and  dilation  ot  the  other  explouve 
■Mnn,  of  hydrogen  and  oxygen,  witli  air, 
MdBaed  the  rdocity.  For  inatanoe,  in  a  mixture 
— '■'ningtoper  cent,  of  the  eiploBive  gas,  the 
tj  wu  1,139  metnt. 


SCIENTIFIC  NEWS. 

'pHE  Greaham  leotnres  on  Aetronamy  will  be 
L  continued  by  the  Kht,  E.  Lodf^ac,  U.A., 
F.R.A.S.,  on  Monday  and  Tuesday,  Thnraday 
and  Friday  next  weak,  Feb.  2Q,  21,  23,  and  24. 
They  are  f  roe  to  the  pnblie,  and  oommenM  at  3 
p.m.  in  Grriiham  Colle)^,  E.C  The  subject  for 
the  ooutse  i.'>,  The  P.anatiHd-i,  and  Jupiter  and 
9atum. 

Mr.  Norman  Lockyer,  F.B.S.,  delivered  a 
lecture  in  Ghoilton  Town  Hall,  on  Honday  laat, 
iin  the  comiog  eoUpse  of  the  sun,  wUch  takes 
pluce  on  the  ITth  ot  May.  Is  the  ooutm  of  his 
leo  ursMr.Lookyar  contended 'hat  by  observing 
Dclipaej  of  the  aua.  we  oould  iuoreasa  onr  know- 
ledf^e  enormonaly,  for  to  nnderatuid  the  oon- 
<<trnetloti  and  history  of  our  own  planet,  we 
must  observe  what  ia  going  on  in  the  euii.  Ur. 
Lockyer  said  it  waa  enpp  >aed  that  the  earth  waa 
fanned  and  cooled  eiauUy  ae  the  ana  ia  cooling 

Selenographers  will  be  iotoreoted  in  the  oeriea 
of  drawiuga  of  the  lunar  eurfaDe  made  by  Tobias 
ilayer  in  1748,  1719,  1750,  which  have  been 
Dhoto-lithographedandpublishedbylhedlrection 
[if  Prof.  KUnberfueB,  director  of  Gottingen  Ob- 
rtrratorj.  Miyer'a  lunar  tables,  it  ma;  be 
rememCierGd,  ubtaioed  him  an  award  of  X3,000, 
which  was  voted  by  the  British  Parliament  and 
paid  to  hid  untimely  widowed  wife,  for  ho  died 
in  1762  at  the  age  of  thirty-nine. 

Prof.  Stokes  has  accepted  the  first  appoint- 
ment of  lecturer  made  by  Bnmett'a  Truateea 
conjointly  with  tha  Aberdeen  Univeraity 
Assessom.  He  will  hold  the  office  for  three 
rears  from  October  let,  1883,  and  will  lecture 
iloring  the  firat  session  on  recent  researches  into 
pbysical  science. 

Dr.  W.  delaBue,  F.B.S.,  has  been  appointed 
manager  of  the  Koyal  Institution,  and  Ur.  Vt. 
Bowman,  F.B.S.,  hon.  sea. 

A  papor,  by  Dr.  Paget  Hig'gs,  was  read  last 
ireek  at  the  meeting  of  the  Institution  of  Citit 
Engineers,  the  subject  being  photometry  as 
uounected  with  electric-lighting.  The  author 
i<uggested  that  the  Mlution  of  the  problem  is  In 
be  found  in  a  system. of  measuriug  the  candle- 
power  of  the  arc  by  tha  beat  radiated.  Dr. 
oiggs  conoludea  that  the  light  varies  as  the 
fourUi  power  of  the  current,  tha  ceaiatanoe  or 
potential  being  oonstant,  or  as  the  «eooDd  power 
uf  the  work  in  tbecireuit. 

'We  nnderstand  that  Mr.  Webb's  new  oom- 
ponnd  locomotive  has  .been  triod  at  high  speede 
for  some  little  time,  and  has  so  far  given  every 
■atiafoctioB.  A  full  description  wUi  no  doubt 
be  given  in  due  time.  We  had  something  to 
atj  on  the  gener&I  subjeat  on  p.  102,  ante. 

flixperlments  with  liquid  fnel  In  steam-boiler 
[umaoes  have  been  mods  at  the  vork*  ol  the 
Co-nperalive  Laoodnr  with  the  apparatus  of 
Uassrs.  Crellin  and  Rolfe.  The  boiler  Is  of 
JDh.p.,  and  has  a  large  call  for  ataam  besides 
that  required  for  the  engine.  The  arrangement 
itonsiets  of  a  oomponnd  jut  fixed  through  the 
aight-hole  of  the  fumaoe-door.  Steam  is  sent 
through  one  jet,  whioh  draws  up  and.  toio«B 
into  ue  furuaoe,  in  the  form  of  fine  spray,  a 
''speoial  paraffin  oil,"  while  at  the  same  time 
the  air  r^inisite  for  combustion  ia  drawn  In  and 
highly  healed  in  transit.  No  cold  air  enters  at 
all;  and  even  with  dampers  dosed,  the  oom- 
buation  is  perfect  and  tha  temperatiue  is  mnoh 
intensified.  The  patentees  apply  their  system 
to  all  purposes  for  whioh  a  great  and  pure 
beat  is  reqaired. 

A  multiplying  anemometer,  of  simple  form, 
likely  to  prove  usefnl  in  measoring  the  Telocity 
of  air-currents  in  mines,  or  above  ground,  also 
that  of  water- CO ursee,  has  been  described  to  the 
Paris  Aoodemy,  by  M.  Bourdon,  Thainstriin 
I  consists  of  a  widish  tube,  narrowing  a  little 
I  minimum  section,  which  ia  about  a  third  of  the 
length  from  one  end.  Aiially  in  tha  shorter 
I  truncated  cone  ia  fixed  a  timilar  mooh  smallei 
tubs,  the  longer  cons  of  which  debouches  just  at 
the  stricture  ef  the  wide  tube.  Bourn?  ''  ' 
I  stricture  ia  a  sleeve  or  casing  whioh 
I  monioatee  both  with  the  inteiior  of  the  wide 
j  tnbe  and  with  a  water  manometer.  With  tbi 
arrangement  it  is  found  that  the  manomete 
givee  indioations  of  a  negative  pressure  much 
greater  than  the  pesiUre  pressure  at  the  mouth 
of  Uie  wide  tube  (meunnd  by  a  Btmilftr  mano- 


meter). With  a  two-tabs  ]iutnuMSt,  tba 
mean  difference  of  the  water  oolnnuw  vat  u 
I ;  20,  giving,  for  velooitlei,  tha  ratio  1 : 1  i. 
(With  three  tubes,  the  third  plaeel  in  Ik 
second,  the  correapciiding  ratio*  wore  1 :  SO,  aid 
1 :  8-7.)  It  would  be  easy  to  oomMae  aiirm- 
ipparatus  with  the  instrument. 

Some  one  in  New  Zealand  has  reoently  wiititi 
Ur.  Edison  on  the  preaaing  neod  of  aoma  auus 
of  shearing  sheep  evenly,  rapidly,  and  withmt 
risk  of  hurting  the  '^uimfrl ;  and  suffgMtag  that 
perhaps  some  eleotiiiyl  apparatus  might  be  Bib 
to  anawar,  the  work  being  done  by  mntni  c(  a 
wire  highly  heated  by  an  eleetrio  onrrenLtUt 
method  of  cutting  has  been  entirely  snouurfuliB 
surgery,  but  whether  tha  incaadoHent  vilt 
would  injure  the  wool,  or  be  rendered  iaqo- 
ativa  by  ash,  remains  to  ba  seen.  We  wtt 
another  desidaratnm,  e^ieated  try  a  oonwtaa- 
dent  of  tho  $cienli/le  Amer'wm.  The  sattlsn  « 
the  Great  WeeMm  prairiea  Bufler  greM  iDcna- 
venienee  from  soaroity  of  fuol,  knd  f  ettlxThaw 
all  the  elemmts  of  an  exoelIen.t  fad  m  ttt 
abundance  of  prairlagraaa  about  ttian.  Afiw;h 
machine  that  would  spin  prairie  hsy  into  hari 
solid  knots  or  rolls  ot  suitable  size  for  fueliWCDli 


twisted  by  hand  into  knots  for  tnsL 

Attention  is  called  by  a  writer  in  Cafi 
ReptrtorimnXoaaniM  dynamo- electric moclma. 
driven  by  hand,  and  meant  for  laboFatoij  11 
leotureuse.  It  is  supplied  by  Krottlingir,  b 
Vienna.  The  dynamo  is  Exed  betwean  th 
divergent  legs  of  a  eolid  tvble,  under  the  l<f  rf 
which  is  a  steel  axle  for  tha  driving-who^ 
whioh  gives  rapid  motion  to  the  QrandM  » 
duotorthrough  on  endless  band.  The  wJte-wJi 
are  brought  up  to  binding  sorewa  near  ahaadf 
rheostat  at  the  top.  Of  rariona  Bxperiment*  lU 
ie  mide  with  the  machine,  the  f  ollowinga> 
: — A  Beynier  inoaadeaoent  lamp  (ale 
iied  by  Krottlinger}  gives  an  Interne  ligkt, 
lent  iot  oanital  projeotioua  with  Stotio'l 
Soiopticoo.  A  uin  ptattnnm  wire,  about  !tiL 
long,  oan  be  heated  white  hot.  Tbe  luduohitili 
hand  Gramme  machine  with  steel  magnets,  b« 
whioh  the  toothed  wheel  has  been  rvraoved,  ^ 
be  Mt  In  rapid  rotation  fay  means  oi  lli 
Krottlinger  motahlne,  iUastrstin^  the 
oion  of  force  by  eUetrioity- 

An  uaterastiDg  experiment,  Ulnobatug  tk 
foroe  of  inertia  and  moleoiilae  reBitaiM,  il 
given  in  Za  Satmrt  (it  was  first 
with  a  praotioal  purpose,  by  a  _  _ . 
the  second  Empire).  Flaoea  eealed  ^eee^ev 
on  an  anvil,  or  well  Bapport«d  iron  pUta,  iri 
over  it  a  round  ball  ot  o»at  lead  (not  (>■• 
pressedj,  of  diameter  oorreapondiDg  toitawiU. 
Now  give  the  ball  a  sudden  violent  blowaitt 
a  hammer.  The  flattened  ball  is  found  to  bm 
taken  the  impr»««ion  of  the  aealed  wai 
least  details,  and  without  breaking  it  ,_  - 
experiment  is  properly  done).  WiUi  the  ail  d 
th^  matrix  the  seal  may  be  copied. 

Vine-grafting  has  assumed  great  impoitaa 
ot  late  years,  but  there  ia  a  large  amonatri 
failure  UL  it.  The  following  inoident,  latai^  i^ 
pwted  by  If.  Lonbet,  is,  therefom,  worth  Miia 
A  nnrsmioum  at  C^rpentraa,  K.  Baynvl 
bad,  inlCMoh,  IBSIipntproTJaionalljinataM 
ot  water  naar  hb  grenhoiiM,  some  thoHO' 
grafted  slips  whioh  he  had  nothadtfwk 
plant-  Seven  or  eight  daye  after,  on  reiUB4 
he  notiocd  a  eommenoement  ot  union  bi  ■ 
yonng  plants.  So  it  ooourred  to  himtoirin 
the  sUpa  to  the  water,  and  await  the  weJt  !■ 
25  days  he  found  the  janoUoni  nearly  nwif*^ 
and  he  aommeuoed  plantation,  taking  Mnb 
carer  with  earth  to  the  top  of  the  etna,  lb 
veeetatlon  went  on  with  vegulazity  and  rMsBk- 
ibu  vigour,  and  the  nroportion  of  failurMi* 
very  small  (hardly  a  tWueth). 

The  Jnumal  A  rAgrieulturt  givn  dftokt' 
the  new  inooulation  of  ahmp,  &o.,  ty  FsttnA 
msthod,  now  largely  praotiaed  In  RaaBs.  Tb 
vaoeinal  liquid  is  sent  to  Its  deatlnaticn  ta  A<z> 
stoppered  mbea  (1^  teet-tuh«a).  8caMmh> 
boiled  ";»vintn'iiaM>n,"  others  "ifrariAwNRia' 
The  PravBS  ■ytingebiuedliklitoenlation:  fcba 
a  hollow  needle  and  a  gr*daatcd  ^Mm.'wk 
with  adjuataUa  taaatr.  'Tbia  Syrian  afU 
with  first  vaoelne  mattac  (air-bnbUas  bri« 
carefully  exehidad),  and  tSw  nanar  idssriv 
the  Brat  division.  AaaahiaUaiiptbikivlf 
the  fore  leg*.  lAlle  tbe  opeivtor  pvAa  * 
sTringe-iuadlB  nadcc  the  aUn  alnat  Ite^W 
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of  tba  left  tbigh  ;  tlun  ttieti''^''''^^  ''  pi^saed 
as  fu  ki  the  rnnnor,  and  the  arilnml  u  JDOoa- 
Uted.    Nait  Oit  nuum  is  nio»©d  to  tba  Booond 
dirinon,  and  &  MOOnd  ahasp  id  treated.     With 
fixpertnaM,  ftboat  150  abaap  oui  be  thus  mooo' 
Uted    In   kn   boor.      Twelve   or   flftflen  dayi 
after,     th«     operation    is     repeated    on    tbi 
rigfit  dds,  vitb    the   dittxihm    idt-cin,    whiob 
Is   stcongei.    Eioh   fin  of   the   fyringe  serves 
for    dgnt   sherp.      Com,    oxen,    uid   boracs 
reoUre    ft  donbla  doss,  tba  xwc  former  behind 
the   shoulder,    the   latter    in    tlio  neak.    The 
greatest  oare  has  to  be  taken  to  uroid  anj  kiad 
o(  impniitj' getting' among  the  vaccioe  ma" 
The  nringe  Bust  net  be  Dacd  forasecoDd 
enlatiim   after   some   daya    withont    tfaoK 
pnzifioatlon.     A  tube  of  Taccioe  matier,  i 
opened,  moat  be  naed  np  tlio  naaa  day,  or 
cemalnder  tbroirn  awaj. 

A  Hnngaiian  profeasor.  Dr.  Jedlik,  has  boen 
for  some  rears  developing  a  sjaccm  uf  tubular 
raoeiTera  of  oleotrioitrf 
oAaia  ooniiderabla  adn 

battei7  of  Lejden  Jan.    

ha  adopt*  for  tbeee  battariea  are  described  _ 
OnrCBtpertariun  (XVUI.  Band,  I  Haft,  1B82). 
He  makei  np  bundlee  of  barometer  tubes  (or  the 
like],  oloeed  by  fuaion  at  cue  end— BUed  to 
certain  height  with  iron-IIliugd,  frum  which 
oopper  wire  is  bronght  to  [he  moutb— and 
lianng  tinfoil  outside  np  to  the  lovul  of  the 
filings.  The  bundle  is  inulosed  in  a  glase  tnbe 
with  teiminsl  brass  balls,  connected  with  the 
oopper  wire  and  the  tinfoil  rcnpsctiveiy.  Several 
•nob  tube-bnndles  are  fitted  in  pamlicl  p'laitian 
in  a  frame  ;  but  we  cannot  here  pursue  details. 
The  capacity  for  eleotridty  is  vtry  miicb  greater 
than  with  ordinary  Leyden  jura,  and  space  it 
nred.  If  perforation  tnkex  pl-ico  the  injured 
tnbe  can  ba  easily  replaced. 

Attempts  have  heretofore 
-Uuoe  a  hydrate  of  oarbuuiuncid  by  strongly 
oompresiing a  mixture  of  oarbonw  acid  and  watt 
but  the  result  has  merely  beeiii  tne  smperpositli 
of  a  layer  of  the  liquid  add  oa  a  layerof  watc 
M.  Wrohlewski  belierea  ha  baa  auooeeded 
another  way.  SI  the  compresaton  he  oarriad 
nearly  to  tho  point  of  liquelaation,  itnd  the  gas 
then  rsleased  a  little,  ao  as  to  prciduoo  a  trace  of 
•olid  matter,  either  in  the  wuiar  or  on  tbe  walla 
of  tbe  tube,  the  foUowing  phenomenon,  he  eays, 
fa  remarked :  Each  time  Out,  in  iccreaaing  the 
prMmire,  a  certain  prennre  is  passed  (which  he 
«alU  tbe  oritioal  preanue  of  the  pbenomeuon), 
tbe  tuba  it  oovovd  witb  ao  opaque  hoar-fro<t 
tgivn) ;  and  each  time  tbe  aame  point  is  pasted 
£i  diminishing  the  Measure,  this  boar-froat  dis- 
Kppeen.  The  oritioal  pcdnt  is  12  atmoapberes 
for  sero  tempera  tun,  [wilb  increased  tempera- 
tBTM,  Ltlnormaeij.  The  phenomenon  may  be 
ceproduoed  as  often  as  one  pleases,  if  care  be 
taken  not  to  diminisb  tbe  pressure  too  mnoh. 
No  rimilar  recnlt  is  obtained  with  air  and  water. 

Hie  annual  ball  of  tornier  rtudenls  of  the 
Paris  EodePolyteohnique,  took  pUoe  byeleotrio 
^bt,  on  January  ZBth,  at  the  ruams  of  the 
lunistlj  of  War,  The  grand  Salft  dit  Armura, 
dsnallf  lit  with  300  oandles,  had  a  luatre  witb 
IS  WEidermann  light)  inttead.  Iq  the  buffet 
were  four  Jabtocbkofl  oandlea,  along  with  three 
.gBB-loBlrea,  and  in  a  large  temporary  ball  in 
the  garden,  beaides  eight  JablochkoU  candies 
<m  one  lustre,  thsre  were  IGO  Maxim  iucande- 
aoent  lamps  on  six  magniflcent  luatrcs.  Towards 
the  end  of  the  ball,  the  ii^ht  uf  two  Jasper 
bmps  was  added  tbroogb  apertures  in  tbe  ceil- 
ing of  ths  laat-mentioned  hall.  The  whole  was 
oonaidered  a  great  aueoeaa. 

Amongst  the  new  Fellowa  elected  at  the  last 
meeting  of  the  Koyal  Microeoopical  Society, 
was  Mr.  W.  A.  Thorns,  baker,  of  Alytb,  who 
for  the  past  ten  jaaia  has  been  engaged  in 
ttaeing  the  ori^  of  leaven,  which  he  i»ucludGB 
la  Identtoal  with  the  Bbrin  of  glutuu  and  the 
snmilar  oonteuta  of  embryo -mtmbrani^s.  Mr, 
Inmns  baa  also  devoted  a  great  dtal  of  time  to 
an  InTastlgation  of  the  potato  disease,  and  tbe 
aalmon  fungns. 


a  its  own  voluna,  is  i 


dastroyer  of  pfayllozera.  Buried  amongit  roots, 
tt  gtaonally  pve*  oft  snlpbniouB  acid  gas,  and  this 
kSBvtar  than  air,  not  oidy  permeates  tbe  soil,  but 


^58*0^ 
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jChar  [litii)pi,  knowi 
uul  fvt,  to  km  ■  -'- 
vlU  ima«rt.kA  BO  * 


Ha  UtUe  Dlttaoea  of  Ua 
body  ot  phy>l«ki :  avtei 


SELENOQBAPBIOAI..— FLISntS. 


the  ume  uight.    t  find  I  have 
TOogh  ikotcb  of  Pliniua,  listed  Dec.  20,  IS8D,  which 
■hows  cue  good-sized  crater,  eviduitly  that 
■)v  Mr.  Elger  and  M.  a« 


Schiaparelll'a 
ion»alot  Bay  " 


II  SoEs," 
liaparelU'a 


'Tarhy  Sea" 

'Sinna  Titanum,"  "/"  is  Oisen's  "Eain  Sea" 
ir  SchiaparalU'i  "  Syrtta  magna." 


Uar.  28  iJ  6-0  r  ID'S 

23  d  66  r  11-t 

30  d  6-2  r  HI 

31  d  0-9  r  12-7 
Anr.     Id  TSr  IS-X 

2d  S-2  r 

s  d  a-a  r 


In  SO  d  121 

2d  ae  d  ii-7 

3  a  72  d  13-4 

ia  7-8  rf  UO 

5  a  8  6  if  U'7 

0  a  B'l  it  16'3 

r  a  07  rf  15-B 

8/  6-2      -- 

9/  6-8 


10-3 


iutlv 

-J  __.  — „ — --. .  ^nt  I  have  none 

of  the  other  objecta 

caaion.    It  was  obaeived  ou  Dec. 

14h,  SOm.  to   leh.  10m.,  and  tbe 

■ketch  tamaTka  that  "there  ia  a  tar^e  white  spot 

iu  PUniua  which,  at  nearly   ISh.,  begioa  to  ihow  a 

amsll  black  apet  in  its  oenCre."         M.  Ashley. 

JUPITBB— UABfi. 

[19T2a.]'TaE  following  liat,  which  is  acontinaa- 
^OD  of  that  given  on  page  I'O,  conclades  for  the 
iretent  apparition  of  Jupiter  the  ephemsrides  of 
ihe  times  when  the  assumed  First  Meridian  of  the 
planet  passes  the  middle  of  its  illuminated  dies : — 

Mar.    1    S  3B'4  Usr.  II    7  43-9    Uar.  21 


le 


17  3: 

12  3  36  4 
13  31-1 
23  2S-9 

13  U  22-6 

19  lS-3 

14  5  141 
16    0-8 

15  1  6-6 
11    1-3 

20  67'0 
IG    G  S2  8 

Ifl  48  6 

17    2  44  2 

13  40-0 

2-2  3S  7 


19  4  220 
14  IS  7 

20  0  14-4 

10  10  1 

20  5-9 


16  57  ■■ 
22    1  63-1 


23  7  40-. 
IJ  36- 1 

24  8  31  " 
13  27-6 
23  23-3 


10  67-7 

20  £4-6 

3S    6  49-2 

16  460 

29  2  40  7 
12  3fi'5 
22  32-2 

30  8  27-e 


10  great  reddish  apot  will 


10    1  50-7 

II  62-6 

21  43-2 

The  preoedmH  end 

1  near  the  middle  Hub  ^ji  li. 

'  an  hour  after  these  times. 

In  case  the  white  equatorial  spat  ihoald  OOatinua 

I  move  at  the  rata  at  which  it  hai   moved  (or 

_ore  than  a  year,  it  may  be  looked  for  near  the 

middle  of  the  diac 


1  Feb.  18,  about  Sib.  a/Ur,  o 


l-8h.*./o« 


4'Oh. 


which _ 

about  13  mlnntea. 

—The   posiUou-au^le   P  of   the   ails  of 

Man,  the  areogrspMcal  latitude  of  the  centre  of 

tbe  disc,  the  diameter  of  the  diio,  and  tbe  amoDDls. 

id  position-angle  Q  of    the  grfatett  defect  of 


33G'6 

2-4 

341-0 

81 

343  6 

B2 

316-4  + 

times. 

when   so 

of  Mara 

wiU  be 

Approiimale  times,  when  some  of  ths  most 
latkad  spots  of  Mara  will  be  near  tbe  fientral 
meridian.  I'idrp  61.  Tba  apot  "a"  is  Dawes' 
' 'Forked  Bay  "  in  Mr.  Qreeu'a  chart, '■  <j"  is  Oreen's 


10/   fl-5«  U7 

11  /   71  a  13.3 

12  /  7  S  a  13  0 
13/  8-6  ■  13-7 
14/  9-2  a  14  4 
IS/  9-8  a  15  0 
16/10-5  a  15  6 
17/11  2  n  16-2 


5-0/ 12-4 

r  56/13-1 

!■  6-2/ 13-8 

r  6-8 /I* -6 

r  7-6/ 15-2 

r  8-1  /  169 

r  8-8/ 16-8 

r  9-4 /17a 

r  10-1  /  17-8 


18  r 


4  d    1 


r  16-3 


6  d  lO'I  r 

6  d  tOa  r  I6-S 

7a  Bid  ll-t 

8  a  SO  d  t2-t 

$  a  6  S  d  la-B 

10  a  7-8  d  ISA 

11  a  7-9  d  »•! 

12  a  8-S  rf  147 

13  a  9  2  d  lS-3 

14  a  SO  d  le  8 

15  /  6-4  a  10-6 

16  /  S-1  a  lL-1 

17  /  87  a  11-8 

18  /  7-4  a  12-6 
ID  /  8  0  a  134 

20  /•  8-7  fl  lS-8 

21  /  9-3  a  14-S 


__  /   B-9      _.  . 

23/ 10-6  o  16-S 

A.  Karth. 

66,  Lambetb-roaJ,  S.B.,  Fab.  II. 


1197^7.1— 1  UK  obliged  to  "F-R.  A.  S,"forhia 
auawsr  to  my  qnaBtlOD.  It  was  with  refanaios, 
however,  to  ths  spectra  of  aijiolitea,  when  mide 
artificially  incandescent,  that  I  wa>  desirous  of  in- 
tormatiou ;  but  the  spectra  meationed  by 
"  F.  K.  A.  S."  of  iueandesuaot  mateora  id  our  at- 
niDgphare  would  aeem  to  be  quite  ai  useful  tor  pur- 
paaee  utDomparison  with  comet  apectra.  A  remark 
made  in  Wataei'a  Prize  Eauy,  grvea  in  ths 
"  E.  M  "  Ima  ledmetoacoaclusion,  obvious  indeed, 
but  wbich  had  not  oecnrrrd  to  me  before—namely, 
that  suiji  oompariaoQB  are  not  likely  to  be  so  useful 
ai  I  had  at  first  imagined.  Because  the  eonet 
spectra  supposed  due  to  mstcora  incandescent 
tarongbealliiions,  wotdd  no  doabt  arise  from  the 
moat  volatile  oonatitaenti  of  the  an^erflcial  Isminn 
of  the  meteors,  which  might  be  disiipatod  by  tbe 
time  their  incandescence  is  abaerved  in  our  atmo- 
apberaor  that  they  bsTo  arrived  at  the  earth's  sor- 
face.  Tet  spectra  artificially  obtained  of  both 
aerolites  and  aeroaideritta  womd  he  iuWreatiog. 
W.  O.^ 


PAIKTINO  OK  OIiASS. 

[10723.1— Sons  time  ago  there  appeared  in  tba 
"B.  M.'^  oertaio  oorreapondenDe  regarding  the 
prodnctian  of  piaturei  on  glass  of  migaifisd  ob- 
jects tot  ths  msgic -lantern,  and  there  waa  aoms 
diacuBsiou  aa  to  the  heat  way  to  piepare  ths  gtaas, 
BO  that  a  pencil  drawing  could  be  mitde  ou  it.  1 
have  lately  taken  Ui  paintiug  on  glaaa,  which  I 
eouiidei  tar  superior  to  ooloared  photographs  for 
ttte  lantsm,  and  I  find  the  following  very  Bao> 
oeaifol:- 


ccdiediaa.  It  must  oat  be  warmed,  but  allowed  to 
dry  ia  a  cool  place,  which  it  will  da  in  five 
mmutes.  When  nearly  dry,  it  ahould  be  held  to 
-'  fire,  and  made  a>  hot  as  the  band  can  bi'ir. 
I  glass  will  now  have  a  beautiful  flue-graiued 
aurtaoe,  like  the  Sueat  ground  glass,  and,  beiag 
lemi-trknapatent.  a  tracing  of  auy  anbject  can  be 
mule  with  an  U  B.  pencil.  Watir- colours  ahould 
be  used,  mixing  tbem  witb  a  very  small  proportion 
of  gum,  to  pisTout  cracking ;  and  it  wtlTbe  easy  to 
lay  dat  tints  on  tbe  prepared  Burfaoe.  When  this 
-  done,  tbe  glaas  can  be  made  tianaparent  b^ 
nply  warming  it,  and  pouring  tbe  vamiah  overit 
baifors.  The  detaila  of  the  picture  can  than  be 
put  on,  using  a  "  dabber,"  which  is  simply  a  bit 
of  wadding  inclosed  in  a  piece  of  kid-gbive- 
Atter  each  painting  or  dabUng  a  fresh  coal  of 
varnish  should  be  given.  SCI.O.B. 

SOBBW-PBOPELLINa. 
19720.1—1  sv  glad  to  aee  I  bavs  sat  the  baU 
ting,  sind  I  thank  "J,  J,  A."  for  his  notice,  and, 
inawer  to  hia  "  Moral,"  1  must  aay,  whilst  ad- 
mitting that  any  man  who  goes  ia  lor  a  mods  of 
lOtion  which  f  alia  to  keep  up  the  push  coDtinnally, 
I  vtl!  (I  aappoae  be  meaoa  ill)  waating  hia  time, 
admittiog  bit  premises,  I  deny  tbe  applicability  in 
the  case  of  tbe  motion  of  the  oar  when  osed  in 
sculling.    1  balieve  tbe  motion  of  the  blade  of  Ihe 
---  ---1  elliplioal  with    a  long  ma\<«  <^ssAIB*^!^ 


XHSLISB  mOHANIO  USD  WOBLD  OT  tP^mOli  Mo.  »82 


•sii,  uid  a  eoEapuatively  smBill  Tertiml  kxii.  I 
UBf  ba  right  ID  lUi  Domparuon,  and  iran  1  »ble 
to  get  ftbout,  I  would  soonluve  itteatadbjuiBlcEDg 
an  indieatoi  tbst  would  tike  a  diagram  of  the 
exact  notion ;  bat  haTiui;  been  a  cnpple  tor  the 
Iwt  flva  monttis,  cm  only  do  tbtse  tbiui^a  thnrnfih 
Othcn,  in  vhich  cmsa  Ifaa  renl  trrtA  ii  wantiDg. 
"J.  J.  A."  mcutiona  tbat  Harluid  acd  Wcdt 
pi^ttd  the  pUd.  II  eo  (if  evei  1  t.-cotst  the  u<e 
of  m;  lfgi)i  I  trill  go  to  tha  Patant'oflice  aud  tee 
wkat  thr;  really  did  patent,  a  pl>D,  and  wbat  the 
patent  ia.  But  irhetlicT  tbry  paleotrd  and  oevrr 
tried,  01  wbethrr  thsy  piteuted  it,  tried,  and 
tailed,  dots  not  apiwur.  Bat  uulera  the  article 
appraiing  at  ptjte  JW,  of  No.  971  of  tha  "E.  M.," 
liall  imaginaljoa,  and  Mr.  Rout  und  hia  cipBii- 
BMntaanaJl  inUKiuar;,  the  wi  iter  a(  that  article  haa 
•tated  facta,  and  the  rcdulti  of  thoia  facti.  lu  a 
tolcrabl;  lone  iifa,  I  have  leea  the  piODOnnced 
"  lippanihla."  of  th«  Barant.  or,  as  in  Hindoostanee, 
WBaajIhe  ^' tnb-janta  wuUuh,"  result  in  tha  '^po<- 
dbla  of  ionie  plain,  earueit  thinker,  who,  bariuR 
ODaceiTcd  tha  iir»,  patieutlj  piodJed  through,  re- 
gardlfU  of  lailuie,  and  who,  it  he  did  not  aliraf  ■ 
ml  Ian  hii  original  idea,  oftrn  dtiiwoinl  aoniothlug 
duiBRhii  ioveitigation.  Mam!  Ai:i.ixr>  are  out 
•t  place  i>  the  calumni  of  tha  '•  E.  M.," 
MT«    and    except     on    inch    tubjecti    aa    pvr- 

aad  tba  Sua  goin|[  round  Iha  Earth.  I  could 
TCcita  fifty  caaei  nhtre  the  <ii.^L."i'i!e  at  the  viae 
men  wa*made»u>j>i'Vbr  the  pimule  and  suppaacil- 
to-b«-f«>liih.  \Vh«a  wnuld  Betaemer,  with  his 
fimiaeB  hundnd  ihoiuaud  piecea  of  tribute  with 
the  Qoeen'a  head  on  tai:h,  h^Ta  been,  had  he  been 
diiheartened  by  tha  atronKly-prouoQuced  adverse 
opinion  of  Dr.  r^rcj'r  But  repetition  of  similar 
eaaet  would  only  ba  tilling  np  your  columna  un~ 
nrrniiaiilj  with  tmihini.  Many  a  crude  article 
Ikare  I  ae«n  in  yonr  columni — tlut  ia,  crude  to  niy- 
mU— but  tbue  ia  trarce  one  that  does  not  eoutuin 
tb*  germ  of  anniething  uitful  behind  it;  at  all 
ereakta,  thejr  one  and  all  ahov  a  thbking  mind, 
■nd  I  ny  it  ia  btttcrto  limi,  even  in  a  wrong 
dlMCtion,  than  not  to  think  at  ail.  In  the  one 
(■■a,  the  mind  ia  going  to  ruat ;  in  the  other,  it  ia 
keeping  bright.  Now  to  the  a  ubject- matter  of 
Ilake  It  that  in  all  caaei  of  propnl- 
n  the  water,  the  prinoipla  ii  the  Kstling 
asuimim  and  eiertinK  force  aguinit  that  fulcrum 
to  prooora  motiou.  Undur  any  circuraataDcea,  the 
water  ionoa  an  imperfect  f ulirum  ;  were  it  a  per- 
feet  one,  motion  in  it  would  be  ioipoasibta.  The 
object,  thrtefore,  ia  to  get  u  rigid  a.  tnlcrtiin  for 
tha  propelling  power  at  posiihle,  and  to  put  the 
matter  to  b«  propelled  into  auch  a  shape  » in  ilin- 
place  the  water  mnst  spetdily.     Xuw, '- 

^de  wheal  or  the  acr "  "■-   '-    — 

ttt  from  rigid :  were  it  !0,  there  would  he  no  slip. 
In  the  aide  wheel,  the  floita,  aa  they  touch  the 
vntcr,  mot  on  a  jieiding  fulcrum,  and  ao  do?a  each 
fan  of  the  screw.  N'ow,  it  Blrikei  me  that  tbe 
BctJun  of  the  screw  inclined  at  an  angle  to  the 
bwiion  JD  tbat  portion  of  the  force  that  reiolvea  it- 
Kit  into  an  up-iind-down  trrre.  affords  a  more 
rigid  tnlcmm  than  ibe  water  above  the  icaew  does, 
paced  boriiontally,  naulting  in  the  long  atem- 
W»*e.  New,  the  question  seems  answered  by  the 
motion  of  tha  firh's  tail.  I  beliafn  I  am  right 
in  faying  ihr" — '-     '  "  ■-     -      -     -  - 

ia  altogether. 
at  approach  to  the  actii^n  of  the  tiah's  till 
la  the  action  of  the  oar  in  scuUiug.  Whether  tbat 
ia  the  most  perfect  action  mar  baa  queatioo  of 
doubt:  but  as  far  aa  I  can  make  out,  it  u  the  moat 
fitted  for  il^parpoee  as  far  as  thn  Qah  is  concerned, 
lamglad  tosee  ■■  WbitB  liwallow  "  i a  employing 
hia  head  and  haadi  on  the  lul'jpct  of  pmpulsiou  ; 
and  as  he  ii  evidently  in  eaini-st,  I  have  no  doubt 
Out  hia  labour  will  not  be  alti^Kether  uufractaoDa. 
To  me  he  seema  following  on  tha  rama  track  aa  my 
friend  who  built  the  IinMi  f.wfi  f.r^s,  to  which  ! 
leferrad  in  my  article  of  the  llrd  of  February: 
whether  my  friend  took  out  a,  patent  or  not,  I 
know  not ;  hut  hia  name  was  Heury  Wise,  and  the 
1  IS43  (I  thlDk).  In  one  retpect,  hia  motion 
' '^in  my  fUhtail  motif 


ade,  and  woraa-designed  lathe,  no  part  of  which 

worthy  of  being  retained ;  so  that  I  am  on  the 

ok  out  tor  a  good  deii<;n,  to  make  the  foundatioo 

of  a  thoroDpibly  good  practical,  it  not  omameatat. 

lathe.     Uajor  A-  s  seemed  to  ma  to  be  auoh,  and  to 

leave  more  room  tor  after -additions,  than  any  other ; 

whicb,  in  a  many  Tears'  pretty  diligeut  search,  I 

had  come  acrosa.    This  ia  the  whole  eiplsuatton 

of  my  oontieetion  with  the  lathe.      If  it  seems  no 

"la  else  carea  anything  about  the  lathe,  or  thinki 

possaases  any  adTantage,  why  it  is  high 

acuiaion  eeaaad.  aa  far  as  I  am  coucemei] 

Uajoi 

n  invention.    I  ha*e  as  little  deaue  to  w: 
tbia  lathe  aa  "J.  L."  can   poaaibiy  have  to  w 
it  down,  and  1  do  not  know  why  ha  should  at 


will  do  mor 


e-iuld  n 


0  that  D 


ideal m 


would  ba  uniuited  ft 
ftOxiliaryto  auhnj-T»3eli  ui  calma,  or  in  threshing 
to  windward,  I  beliere  it  coiilil  tie  utilised;  buf 
wheasr  eqoal  in  .ITect  to  "White  Swallow'a  " 
dltMt  action,  experiment  alone  cau  decide.  Tht 
wrterof  theartideiinRoot'sexperiment  eTideutly 
knew  what  he  wis  wilting  about.  I  trust  he  will 
□  further  in  this  mstftr.  and  let  your    reaili 


d  with  wh-.t 


yfur 


sulH. 


Khoda  Bnx. 


THX  ASMSTSOKO  LATHE. 

:iS730.1-I  HATi  not  Terymuch  to»ayin  roply 

SicxrlDTlu;  boti  would  be  very  sorry  anyor 

■       "ijjht  of   "counsel    t< 

a  pvrty  paid  tn  defend 

■-  nodegree  the  case 

IT  of  a  aadJy  ill' 


.r  tiU 


Btaada(dtluMd*-«taotof  wUob  It  ii  Jiud  to  ba. 


leapaodeot  eoald  h»To  baa 


from  tha  priTaoy  nnder  m 

them,  by  nrtoa  ot  thaii  oantiuuoas  pnbtseatiwi 
a  long  aeriea  of  yean  through  thair  conitant  m^bi> 
faoture  and  demand . 

ihe  reticence  of  the  reply  mnat,  thanfon,  ea- 
rn^ what  Dr.  Edmnndi  atylea  an  miinia,  nalaa 
the  key  la  to  ba  in  the  not  Impcobabla,  Ibo^ 
trifling,  drcamatance  that  lb.  Krans  waa  in  soa- 
[dete  Iterance  of  tbe  reapeotiTO  valnea  and  diioH* 
~  "  ■  npon  wUah  ha  i 
dif&oult 


'inlocMl( 


__. itementthat     

terribly  costly— neoeaaarily  clumay  . 
""'"  I  know  all  toota  made  by] 
■iblt/  castlg  indeed  ;  and  by  I 
other  hooaea  Icml'l^  rluiivii.  But  that  Uajor  A.'b  | 
fit  uctd  coma  under  either  of  these  chargas 
Take  the  ahde-rest— iittnj  this  exceed  Uie 
ordinary  msko  ao  very  much  in  coatV  If  it  ia 
"■  lught  clnmsy  to  hare  a  rack  on  the  cross  slide, 
1  to  have  that  somewhat  longer,  there  ia  the 
alternative  method  of  driving  by  a  link,  when  this 
ilide  is  used  for  the  ihaper.  Kelt  take  the  shaper. 
WiW  or  ahould  the  littiug  of  ttco  gtsc-nheels, 
and  the  rocking  arm.  coat  auch  a  frightful  amannt 
OS  to  hinder  aoy  one  from  attempting  it,  unless  be 
had  a  very  long  purae;  and  lastly,  is  it  a  diirnt^ 
arrangement?  No  one  doubta  it  ia  better  to 
have  a  separate  machine  for  each  kind  of  work, 
but  fer  one  who  cm  hive  it 
there  are  twenty  who  cannot,  and  it  ia  for  these 
twenty  combination  toola  sro  invented,  and  are  a 
very  great  oonvenienca,  spite  ot  all  that  boa  been 
id.  It  a  man  haa  to  earn  hia  living  by  hia  work, 
it  will  pay  in  tbe  long  run  to  have  a  separata  m^i- 
chine  for  every  work;  but  when  the  work  is  for 
ileaaure  or  amaaement,  as  it  ia  with  tha  amateur, 
he  same  cannot  always  be  aaid.  I  do  not  certainly 
ike  to  see  a  lot  ot  money  buried  in  a  machine, 
perhaps  uaed  only  two  or  three  timea  in  a  year, 
and  which,  if  I  attempted  to  sell  after  using  it 
those  two  or  three  limi-s,  I  would  nut  get  halt  my 
.  id  the  aatiafaotioQ  of  having  the 
machine  tor  those  tew  occaaiona  ia  not  added  to  by 
the  knowledge  that  I  conld  have  doue  my  job  jiut 
as  well— only,  perhaps,  with  the  expeDditure  of  an 
additional  five  minutes'  time— by  a  very  aimple 
combination,  which  would  not  have  cost  a  third  of 
the  moof r. 


the  taps  and  dies 
tioned.  It  ia,  at  least,  d 
at  thia  ooncliuion,  it  it  be  bus, 
that  your  oorreapoiutent  has  more  man  onia  wi 
■nnh  phrases  aa,  "  I  cheerfully  ande«.TOnr  to< 
what  I  know,  in  the  hope  that  it  may  help  " ; 
I  venture  to  think  tbat  he  would  Itava  lost  nal 
by  candidly  adi 


1  emboldeau  ma  t» 


ai, . 

Your  very  oordial  ini 

lake  thia  opportunity  to  fill  a  '""■"«  in  my  Iibbv 
letter,  and  then  to  oflai  a  few  worda  apoM  It* 
article  atandins  at  the  bead  of  joul  laat  ianu* 

Dr.  Edmunds  and  your  teadora  aio  altndfil 

laaoaalon  of  the  intormation  he  aakad  for  by  aha 

:  two  In  my  last ;  bat  a  word  or  two  mor^t^ 
gather  with  a  list  of  tha  diametara  at  the  tap!  h 
ineation,  majnotbeanaccaptabla,  and  will  inabria 
ill  that  requirea  sayia«  on  the  subject,  witbo^  I 
hope,  unduly  overbuidaning  your  paoea. 

The  tape  A,  B,  and  C,  not  prsTionafy  mentinaai, 
areotXoa.  1,  2,  and  3  H.  and  Co. 'a  Ihraadssa- 
speetively,  and  the  diainetait  of  tha  whole  aant 
are  aa  tollowa — via. : 

.  .,   _  ..D   56,  E  -50,  P  -IS.  O  -41, 

H  -36, 1  '33,  J  -29,  K  -25,  Ii  -S4,  U  '21,  K  -t), 
0-19,  P  IS,  Q -1625,  R  IS,  8-135,  X  -13,  U -10. 

Thrre  is  one  other  aiie  between  C  and  D  wbkh 

-6'2J  diameter  and  No.  4  tbrsad. 

The  foregoioe  series  of  taps  ara  grouped  m 
separate  dieatoclia;  the  following  bein^  thoae  fk* 

1  used  for  tbe  purposes  mentioned  in  my  li^ 

ICin.  diastock,  D,  K,  F,  H;  12iii..  O,  LK, 
Uj'Din.  J,  L,  O,  Q;  and  Gin.  N,  P,  ^  T.  A4|fa. 
dieatock,  cnttiDg  SO,  70,  and  100  H.  and  Co.'» 
threada  to  tha  inch  has  also  been  added  to  tba 
above.  The  neceaiity  for  gradual!/  reducing  ini 
--'  -i-eight  in  the  dfeetoito  need*  uo  commant t» 
readers,  and  tha  above  porliaiilan  Me  onlj 
autidpation  of  a  posubla  queatiDn,  Ol 
.Li.k..  that  a  pnretj  aonaaoadva  pnp- 


nilling 
got  -J.  ft.,  r.'  naa  illus- 
trated and  described  hia  arrangenest  long  ago,  in 
the  good  old  timea  Is  it  somuthiug  better  or  leas 
combination  tb  an  this  tbat  he  deiirest  I  know 
;  was  the  opinion  of  "  J.  K.  P."  that  a  grej,t  dcil 
t  amateur  planing  and  shapiug  could  be  done  with 
ircular  euttera  in  the  lathe.  I  would  not  dare  to 
question  such  an  snthority— but  would  it  be  much 
saving  in  expense  ?  Cutters  aro,  I  tliink,  very  ei- 
penaivB  to  buy,  they  are  troublesome  to  ahorpen, 
and  if  wide  planing  ia  to  be  done,  cither  very  hght 
ontii  munt  be  taken,  or  else  a  stuut  spindle  must  be 
uwd.  which  adds  to  the  diamotrr  .,f  the  rntten 
reqnirad.  Fiedk.  Oarra. 

LATHES  AND  LATHB-KAKINa. 

[1B731.]— 1  EiTB  to  thank  you  for  the  too- 
flattering  note  you  have  been  good  enough  to 
append  to  my  letter  appearing  in  your  latt  issna, 
and  I  muit  ask  you  to  allow  me  to  expreia  m> 
regret  that  I  fear  my  general  stTaiia  will  notleavi- 

a  time  tor  taking  any  cunaidvrable  advantage  ol 

courtaoualy  eipressed  an  iovitiition. 

Partially  fram  this,  but  also  frcm  other  reasons, 
I  have  not  seen  your  admirably  eouductad  paper 
tor  a  rather  long  period  ;  but  a  natural  curiositj 
would  have  led  me  to  desire  to  learn  the  precia« 
gravamen  of  Dr.  Edmunds'  late  complaiat,  bad  uot 
ihat  information  bten  afTordi-d  ma  by  several  of 
joui  subacribera,  coupled  with  thaeipreuiion  of  a 
feeling  that  the  matter  required  some  further 
notice;  and  this,  with  yonr  permiaaioo,  I  will 
undertake. 

Turning  to  your  correspondent's  letter,  Xo. 
1967'i,  in  reply  to  Dr.  Edmunda'  inquiries  for  the 
meaning  attsched  to  certain  lettan,  as  applied  td 
acrewthreadi,  I  read  aa  tollowa:^"  Tha  aboT 
J,  X,  ^c,  and  many  others,  are  looked  upon  somi 
what  aa  private  pronerty.  and,  [  bel'cvp,  con  only 
be  had  from  myaelf"  or  from  Messrs.  Holtjaiflcl, 
who  use  tbe  Fame  threads  ai  I  do  in  auch  work." 

The  deciiion  as  to  whether  the  nmdetty  or  the 
candour  of  thia  aatoundind  atatcmi'ut  ia  the  more ' 
be  admired,  I  leave  to  others ;  venturing  only 
say  that  the  aeries  of  threads  in  qupHtion  in  the 
possession  of  the  genttemin  who  penned  the  aboi 
sentence,  can  only  be  hi»  private  pnperty  in  tt 
sense  that  he  hoa  acquired  them  bv  pnrchaae,  or  b 
lees  direct  meaoa  seldom  adopted.  On  the  othi 
hand,  that  thay  are  the  private  property  of  Haiti 


reply  to  whioh  l_, ..  , , „ , 

ing  of  the  diamatara  assigned  to  ever;  dieeUiekWH 
avoided,  to  afford  every  set  a  gieat«r  dilfeiaaca  it 
and  a  wider  range  over  diametar;  whanos  It 
lesulta  that  one  aized  diestook  wiU  often  serf*  lbs 

SurpOiB  of  ona  individual,  and  tha  tap*  ia  any  tv> 
iestocka  overlap. 

The  augles  ot  the  deep  and  ahallow  thrands  ban 
been  already  published,  and  the  deep  tbraadl  Bad 
by  tar  the  more  eitenaivo  use,  aoe  Tola.  IL 
and  IV. 

Turning  and  IfichanitBt  Manipalaliait. — I  val. 
tore  now  an    a    few  words  in  criticism  of   jow 
eorreapondeut'a  paper  om  the  Roae-cuttiDg  Ptaaa 
It   might    have   tweo,   peihaps,    mora    giaeafd 
had  ha  named  tha  original  source  of  ao  conpata. 
tividy   lata  an   adilition   to   the     opparataa  ftl 
ornamental  turning  ;  and  npon  thia  1  would  tttj 
temaik,  that  it  would  certainly  haro  spared  me  W 
naoesii^  of  saying  that  the  initnuncAt  ilaai  liMJ     i 
In  your  laat  number  aa  made  by  Ur.  £vanBia,M     ! 
far  ■■  it  hes  in  his    power,   nothing  mora  tbB  a      i 
oopy  ot  that  issued  by  H.  and  Co. 

It  ia  perleotly  correct  that  the  tool-slide  of  Ik* 
Iteta-cutline  fmme  was  at  first  but  half  itapcaMirf 
length.  I  think  six  of  theaa  inatrumanta  wan  m 
mads,  but  the  real  improvement  ■riaing  liaa 
doubling  the  length  uf  tha  slida  waa  so  imial 
diataly  maniteat,  thatm-  at  of  theaa  were  oonvartsd 
to  tbe  new  pattern,  which  baa  acquired  no  sob. 
sequent  modi  Scat  ioQ.  Your  oorreapondent  ia  par- 
hapa  rather  obKcure  upon  thia  donble  actioai,  aad 
he  does  not  appear  to  be  aware  of  ono  impotlMt 
feature.  WtKu  the  tool  it  aoywhcra  betwaeatt* 
aiia  ot  ita  revolution  and  the  mieroDtatat  head  ol 
the  main-screw  by  whicb  it  ia  traveiaed, — whaa  Ba 

EisitianB  may  be  di.-ttngnisbed  o*  beuig  on  the 
ther  side  of  the  centre— it  reprodooes  tha  nadnla- 
tiona  on  the  rosette,  whether  they  ba  ooncava  et 
oonvex  ;  but  ao  aocn  aa  tbs  tool  ocoupara  any  peri- 
tion  upon  the  other  halt  of  tha  main-alidc — whm 
it  may  be  said  to  ba  past  the  centra — it  prodoet* 
the  converae  of  any  rosette  employed^  catraig  ODa- 
cave  undulatioua  froa  convex  curvaturva  npaatht 
rosette,  and  convex  from  concave.  Thia  ia  dact 
doubles   the  remits  obtained    from  any   aerias  gl 

tion  ;  but  it  also  has  an  ineidenbJ  and  aoorealy  IM 
important  value,  which  is,  that  in  nrodnclng  mb- 
oave  rose  undulatiooa  on  tbe  work,  bj  wbackii 
meant  all  those  in  which  tbe  poiota  of  maatiag  el 
component  curvatures  point  ontworda  Inm.  At 
genorol  centre  ot  tbe  work,  theaa  poiMta  an  bf 
more  acuta  and  othsrwiaa  pMcfaot  wbak  thif  ■§ 


XNOIilBH  IIKHANIO  AHD  WOBLD  0>  BODEHaB :  Ho.  »». 


■obtained  fiam  >  cohtsk  rosette  b;  meuii  ol  the 
abaTe-naineii  reTer->al,  Chdii  wheQ  obtiiiied  M 
direst  copiei  of  a  eonUTa  rosaltawith  the  tool  On 


OODBidered  open  to  quMtiiin  for  the  followini; 
reuona  :—Tbs  filled  toil]  baa  thepeculiiir  propact; 
Of  aaoQmulatiag  nil  eluti'iity  agiiuit  the  direction 
in  which  it  i*  catting,  wilb  the  effect  of  prodaciaK 
>  higher  degtne  of  poliihed  Snith  in  the  iinea  of 
anruca  patterua,  or  ujvu  Ihs  mouldinfts  and  eilsta 
of  more  deeplj-rut  oruiojentiLtiiin  than  can  be 
■pprowhed  bj  other  meiDi.  The  latter  cliiu  of 
OTDam-nt  may  bs  cut  n-ith  a  Uxed  tool  to  a  quarter 
or  three-HJehtha  of  an  inch  iu  depth,  uaually  auffi- 
cient,  with  no  very  gruat  expenditure  ol  time,  and 
for  iDcreaaed  depths  by  prppiuiuK  the  work  in 
■tap*  aud  attaching  each  aeriHtim ;  and,  taatty,  stL 


g  frame   bat  the' adTL._„.    

■enguie.  The  drill,  on  the  o'her  haad,  poBaenea 
the  ftdTantaite  ml  DorDpariiUie  rapidity  r  bat.  in 
«tbar  reapecti,  tbeproTiuuily-manlioDedabaorplioo 
Of  eUatioity  is  conaid«rably  diminithed.  and  not- 
Wlthitaudine  the  eorrect  advocacy  of  uiiug  a 
Winnh-huidte  upi>n  the  aqaars  head  of  the 
tuigent-asrew  that  csriica  the  driTiad'pnlley,  the 
orisuiality  of  which  improvemi-iil  la  willmaly  ooo- 
eoded  aa  ulaimed,  this  circumstonce  deptivaa  the 
ornament  of  ita  othawiae  clean  Ciatinnoua- cutting 
>uid  brilliant  Jiniab.    The  pa-ttern  can  no  longer 


the] 


rritdto 


ontre  o 


sHceaa^y  diameter  of  the  rerol ring' drill ;  but 
uiBt  ia  of  little  importiuioe.  But  thia  question  at 
tha  diameter  of  the  drill  becomea  ol  importance 
from  another  aapect — namely,  Ihit  it  obtiteratea 
«U  re-enterinK  auglea,  which,  with  the  fiiod  tool, 
ara  pcrfectiy  iiharp,  thiia  robi.iuE  the  wutk  of  half 
ita  EieauLj.  Tbeae  drdwback*  ure  greatly  agaiiiBt 
the  employmeat  of  the  drill ;  while,  so  Ui  ai  I  can 
judge,  the  forui  thit  has  t^eu  under  Mr.  Eraui' 
invention  ia  not  calculated  to  reduce  them,  thia 
^•rticuliu  improremeut  being  apparently  mechaui- 
«■!!;  faulty  owing  to  iti  length  uud  Uie  amallneat 
ol  Ita  hMo.  The  real  objncliou  to  the  drill,  how- 
erer,  duel  cot  he  in  any  portiuuldT  couatruation,  as 
thAt  could  bo  modified  without  dilTuulty,  but  ii 
found  iu  ita  cutting  action,  aU{l  iii  mhercut  to  any. 
John  J,  HoltaapffeL 
CI,  Charing-croai,  S.W.,  Tub.  laih, 

OBNASENTAI.  I.A.TBE  THaB&DS. 

[10732.]-!  CORDLUJ.V  thauk  Mr.  Hultiapltel  (or 
Uil  kiud  r>'i>ly  ti  my  requcal  for  rxplaiiationa  as  to 
UiB  Hulliiplfel  latliB  threads,  aiid  x.hii:h,  owiug  to 
tha  Gicellcuce  of  bia  firm'a  wotkm.inBhip,  and  the 
•cieutiflu  uiuiner  iu  which  bia  hira.hus  preaerred 
tba  origiiiiLl  gauges,  have  kept  th'ir  eround  to  the 

Icearnt  day.  Xfus  reply  from  Mr.  Uullcapffel  ia, 
belivr.1,  bia  Brat  contribution  to  the  E^ausn 
Msciuxic,  and  I  am  auie  that  I  speak  for  thou- 
oaadi  of  it>  rtaders  wherever  the  EuKlJsb  language 
ia  apokvu  when  I  endorse  the  Editor's  request  that 

then  to  iti  oulumui.  To  a  large  uumber  of  readen 
-who  cannotobtoiu  hi*  clasaical  rolumea  on  "Turn- 
ing and  Mechanical  Manipulation."  hia  aid  will  be 

tiScapiiit  which huoi ways  cbariuteriaed  the  doinai 
of  hia  firm.  To  othere  alao  who  have  bia  volumea, 
«itber  from  ineipeneuce  on  the  part  of  bis  reader 
«r  want  of  detail  in  hia  text,  daii  ace  needed  which 
lie  ciuuiot  bu  eipectnd  to  eut<^  iuto  piiTata  corre- 
■pondoDue  upon,  but  upou  which,  il  of  sufficient 
'M.'dibCuHediu  LhecalumDaof  the 
le  lo  seehia  Judg- 

Jntaiued  in  Mr.  H^ltlipffsl'a 


SMQuau  Meciunid,  h 


aable  I 


t  Ih. 


.  know  the  eiaot 

iha  linla  by  which 

publicly 


Tate  of  their 

Ilia  tapa  and  dies  are  uow  fur  t 

identiSed  with   liis  celebrattd  cuinb-acreir  toola, 

-will  remoTemuiy  diOlcultiei  which  biaclisnti  have 

felt.     U    Mr.   H^ltiiplfol   would  m 

-with  hia  practice  as  to  tr      ' 

-the  flniahed  screws  at   _    .. 

oaaei  lor  which  he  preacribea  one 


ol  the 

la,  the 


thread,  and  the 

^ ir  other  of  their 

two  angles  (61^  and  tiQ');  these  oelebrated  toola 
might  be  uied  at  their  best  by  all  who  poaaen 

It  ia  quite  tme  that,  in  many  cues,  mechanically 
matching  the  loota  and  eorew-guidc*  together  will 
prBTent  using  a  tool  which— euircAponding  io 
number,  but  cutting  a  sciev  at  oue  pitch,  while 
the  mandril  ia  traversing  at  an  other —spoila  tha 
work.  But  umateurs  geuereJIy  are  not  up  to  thii 
point,  aud  they  nalurjily  uuume  that  Holti- 
apffol'a  «orew-tooi  numbered— any —three  will  so 
with  hia  guide  numbered  ItirDe.  instead  of,  as  ii  toe 
faot.  with  bia  gaida  numbered  oue.  Then,  again, 
when  a  Una  guide  ia  upou  the  bdck  of  the  mandril 
it  il  by  no  means  euy  to  be  sure  that  the  tool 
eiMtly  matobea,  nnleaa  (ha  light  he  right  and  the 


sight  be  keen.  And  it  additional  goidea  be 
had,  tha  numbering  is  agaiD  thrown  out.  All 
this^  I  aubmit  to  Mr.  Hoitiapflal,  would  be 
aToidad  by  aimply  marking  the  guide*  in 
accord  with  the  toola  with  whwh  they  work.  To 
time,  agais,  who  adopt  his  new  aliquot  toola,  all 
(hat  will  be  needed  la  aimply  la  niark  each  *~~' 
with  the  number  (of  threada  per  inch),  aj 
mark  eajih  guide  iu  tbe  same  wiy,  Tbua, 
tiiread  of  aixieen  to  ihe  lach  be  wanted,  the  guide 
braoded  K,  will  be  put  on  the  maudiil  -  " 
tool  bnuided  I(i  will  bu  put  iota  the  all 
Niithing  can  be  aimpler  ihaii  thii;  it  i*  the  plan 
adopted  by  Kennau,  and.  when  working  with  the 
beautiful  lathe  of  bia  which  1  have  the  good  fortune 
to  poaseaa,  I  never  need  to  think,  or  oaloulate,  or 
compare.  When,  however,  1  work  with  tbe  Holti- 
apfful  lalhe,  my  work  ia  always  interruptod  by  a 
botbenume  inveatigaticn  as  to  which  tools  toatoh 
which  guides,  aud  at  to  tbe  rate  of  tbe  aotew  which 
I  am  abouttoproduoe.  Oue  more  difficulty.  Ihave 
in  my  own  laboratory  tools  which  1  have  had  from 
Halt^apSel's,  and  they  arenotall  branded  with  hia 
name.  Kow,  bia  screw-tools  have  been  copied  by 
many  maken— such  makers  not  having  the  original 
gaugea  aud  bobs  by  which  to  make  thtir  tools, 
and,  as  a,  matter  of  fact,  all  the  tools  current  as 
Heltzaiiffel's  gauge  do  uot  by  any  means  paifectly 
match  when  placul  togethur.  So  much  in  submii' 
sion  to  Mr.  Holtziipffal  of  hia  olieota'  itandpoint, 
and  which,  I  am  sure,  be  will  be  anxioui  to  eoa> 

I  am  very  glad  to  kaow  that  Mr.  Holtzapffel 
baa  already  ou-riud  out  tbe  proposition  to  which  1 
alluded  a*  having   baen   made  1^  hia  father  in 

1816.  aud  that  aliquot  "  screw-tools  from  four  to 
oua  hundred  thcoa{lB  to  the  inch,  are  now  part  of 
hia  Qrm'aordiuary  stock."  If  only  omamentHl  lathe 
purchasera,  when  porchssiug  new  tools,  be  urged 
Uy  Mr,  Uolliapffers  people  to  adopt  thean  aliquot 
threads,  instead  of  hu  original  iucommeuauiable 
thread,  they  will  havs  the  fame  quality  of  tool, 
and  the  same  accuracy  of  workmBiishi[i  aa  before, 
aud  with  the  advantage  of  one  set  of  toola  which 
are  equally  good  for  casutl  aod  binding -screws, 
and,  at  the  aama  tims,  will  cut  screws  lor  regu- 
laUog  and  miccomulrical  purpoaes  in  any  philo- 
sophical apparatus  that  they  may  wiihtooouBlruot. 
It  is  perfectly  clear  that  clients  goto  UoltEipSul'a, 
not  becauie  they  prefer  a  screw  of  6-&S  threads  per 
inchtoune  of  6  or  7  or  fi  o  ;  nor  dim  of  D  Jj  to  oue 
of  9,  or  ol  10  ;  nor  one  of  13'U9  to  one  ol  13 ;  nor 
oneof  m-HQ  to  odb  of  2a;  norona  of  2:3-1:2  to  one 
of  il :  nor  one  of  36  ll>  to  one  of  3G ;  nor  one  of 
311  (13  to  oue  of  10;  nor  oue  of  6o'lI  to  one  of  55. 
Clients  go  to  HoltiapScra   bacaoaa  bia  toola  art 


•J  u/  gtt'a/a  mhkh  vtrt  niadc 
wcuHiiy,  and  which,  so  for 
laaiug  ui  uev  tools  is  coucanied,  are  now 
obstruction  to  acientiho  advance.    Clients 
re  not  thosuuse  to  avail  themielves  of  Mr. 
,  Hal's  new  aliquot  threads  desarve  to  aiiSer, 
aa,   aaauredly,   they    will    suffer    a    few   years 
'         "  -    ^     '•    -      puruhasea 


,Uf.  lo  tilt,  d.l:l  rl  HI 
I  llic  dart  a^ii  t/  BC 


ew-tbreads.     A 


encumbered  with  obiolete 
Committee  of  tbe  British 
la  uow  sitting  upon  this  very 
ita  application  te  watoh  aud  ioitni- 
Boraw  threads,  where  at  pieaaut  each 
such  gauge  as  seems  right  in  his  own 
Lutiful  series,  going  down  to2iiU  threads 
actually  manufactured  by  Sir 


mitted  t 


id  tbase  hoba,  &c.,  with  a 
Icua,  and  even  tbe  tlucst  of  them  are  beikutlfully 
perfect.    Thia  Committee  is  about  to  make  up  its 


report,  and,  doubllesi 


Such  an 


Mr.   Holtz 


these  very  Sue 

le  greatly  helped  ou  u  we  can  eniisi 
el's  active  sympathy  with  acieutific 
progress  iu  our  oros mental  lathe- threnda. 
1  regret  that  Mr,  Erana  has  roisinterprotod  my 
iter,  aud  taken  offence.  It  may  be  somu  apology 
for  my  own  stupidity  if  I  cite  the  follou-iag  para- 
graph from  one  of  aevi^ral     


lying  upon  my  ti 


la  OS  follow! 


s  totd  things  I  have  I 


know  lilt  some  time,  ao  f  most  Dot  be  ungratelu 
muat  aay  hia   lettera  are  exasperating.     B 
to  have  quite  a  knack  of  puzzling  and  leav 
iog  out  tbe  important  thing,  but  it  doai  not  seei 
to  be  at  all  intenlioual." 

Thia   letter   ia  from   an   able   raember  of  tbe 
Amateur  Mechanical  8oeie^,  and  I  quote  it  i 
tribute  to  Mr,  Evans,  though  with  qualiticati 
which   1  am  sum  he  will  thack  me  for  froj     _ 
putting    be  I  ure    him.      I    have    not    myself    the 
mechauical  euteiprise  to  attempt  to  make  anything 
in  pursuance  of  Mr.  Evona'i  papers,  but  I 
sympathise   with   thow   who,  after  beginnin^ 
laborioni  taak,  Hud  themaelvei  at  a  (top  tor  want  «f 
aoow  cciliaal  data.    That  Ur.  Evana  iatcmds  to 
viotiBiae  aooh  readsn,  or  the  purohaaen  of  appara* 

tuB  pultogsther  with  obsoleta  aodinooi — ' 

able  Msmr-threads,  I  do  not  aay.    Bat 

Um  ia  it  a  fast)  that  a  pnrobwt  ia  Um  «nmti7  w 


tha  Oolaniea  having  apparatus  oat  of  ordac 
and  depeudeat  upou  unmatchable  screw -threadi, 
does  Bad  himsell  vietimisud.  And,  in  diaeaaaiog 
soientilic  anbjeota.  we  moat  call  a  apa^e  a  apade. 

As  I  hive  already  stated,  I  havu  not  advocated 
any  particular  rate  of  thread,  nor  any  particular 
oroaa-secUou  of  thread,  I  am  only  urviDg  that  alt 
line  ornamental  lathe  apiiaritua  should  be  con- 
sCracted  with  screws  whaie  threads  ore  soma 
aliquot  part  of  an  iacb,  and,  Ihen-fore,  can  ba 
originated  iu  any  part  of  the  wirld  where  there  i* 
a  screw -cutting- lathe  and  a  point  tool  to  be  ground 
'D  at  tbe  thread  of  the  br.>keu  screwi 

James  Bdmaada,  M.D. 

Graf  ton -street.  Bond- street. 

ASJU8THBNI  OF  riiATS. 

[19733.1 — NoTicrta  a  disonssion  on  tha  adjust - 
lent  ol  Oats,  I  mny  say  that  I  do  my  adjujrtmfnti 
in  the  follomng  way  i-Having  centred  the  flat  a* 
as  pogaible,  I  screw  on  a  day  eyepiece,  taka 
la  two  lensoa  nearest  the  eye,  look  through 

of  the  flat,  which  I  And  not  always  to  be  in  ue 
otrs  of  the  iena.  I  tfaea  adjust  with  tha  sorewa 
tha  back  of  the  flit  until  the  black  spot  is  per- 
fectly in  the  centre.  Can  any  of  "our"  cone- 
ipoDdBQts  say  whether  this  ia  a  oomnt  method  Or 
lut  ?  H>  H;  Tllbrook. 

Clare,  South  Australia,  Dae.  16,  IbSl. 

GAB  VROSL  HINBRAI.  OILB. 

110731.] -CoMatDBaiBLE  interest  having  been  at 
various  times  shown  by  tbe  readers  ofthe^^E.  M.** 
in  the  quesUou  of  lightiug  with  beosuUiie,  it  will 
perhaps  ba  profltable  to  state  the'fotlowing  facts: — 

I  visited  the  house  of  a  mechanic  in  Woolwich, 
aud  sawhi^arraugcmeiita,  wbicb  were  of  iwo  kinds, 
and  tbe  working-  of  them  seemed  la  every  way 
—  lisfaclory, 

Hia  drst  arrangement  wai  an  improvement  In 
tha  burning  of  paiiffin  and  dispenalDg  with  the 
chimney,  and  was  uITvcted  by  conveying  from  suit- 
able apparatus  placed  Iu  a  small  cupboard,  a 
-— "'y  ol  air  through  pip^s,  with  taps  tike  ordinary 
,ipes  hiLving  a  small  well  holding  a  gill  of  OU 
at  the  extremity  of  a  C'lmmau  gaa-bracket.  The 
und  ita  way  into  the  well  oooupyiagthe  space 
above  the  oil,  aud  paasad  out  by  a  number  of  holei 
into  the  chamber  formed  round  the  burner,  which 
only  differed  from  the  usual  one  in  having  do  exit 
for  tbe  air,  but  by  tbe  slot  through  K-hich  tha  wick 

There  was  no  smell,  aud  the  light  was  ai  good 
as  if  a  cbimuey  had  been  used,  and  the  fiame  a 
litUe  larger,  aud  could  be  used  to  boil  water  aa  an 
ordinary  gas- burner.    Tue  wick  was  J  Inch. 

The  second  HrraDgem-ut  was  for  making  goa 
from  benioline,  aud  was  effected  thus :  — 

The  air  from  the  appuratua  previously  referred 
I  was  brought  iuto  a  zincboicoutaiuiugauumber 
'  Dommon  wicks  stretched  over  wires,  whioh  wore 
kept  moist  with  benxoline  coreiing  the  bottom  of 
the  box,  Perforaled  partilioos  wore  placed  at 
Fals  in  the  box,  iu  such  a  manner  as  to  snb> 
divide  tha  box  into  a  number  of  smaller  ones,  each 
.Bclusiug  a  number  uE  wicks.  Tbe  air  on  bong 
:umed  on,  passed  intu  the  Brat  aubdiriaion,  and 
taking  up  a  quaaticy  of  the  bonioline  gas  from  tt 


raughl 


and  the  gu  burned  from  si 
tapstoppiug  the  current  of  air  entering  the  box 
arrested  the  manufacture,  and  thereby,  reduced  the 
risk.  Hy  fKead  preterrcd  gasoline  to  benzoline, 
but  ia  unable  to  get  it  in  Woolwich.  J.  a. 


[I973&.]—SitEi!(Q  that  there  is  ai 
LCB  going  on  at  present  iu  your  uoiuuuw  aimus 
mbmatioQ  attachments  to  lathea,  I  aend  yon  a 
couple  of  ruda  drawinps  (I  am  no  draqghtamao) 
of  soma  apparatus  that  I  have  had  in  use  for  a 
good  many  years  on  my  .ijtn,  screw -cutting  htthe, 
and  I  and  they  do  excallt:nt  work.  Pig.  I  abovra 
The  top  slida  of  my  rest  is  taken  off 
1  verticilly  on  a  catting  as  ahowu, 
right-hand  eud  of  lathe- bed-    It  oau 

, 1   to  any  angle  for    the  purpose  of 

ploning-up  V  alide-bnrs,  and  is  graduated  to  show 
the  angle  it  is  set  fur.  There  ia  a  apecial  tool- 
holder  to  allow  of  the  toolpoiut  riaiug  on  the  back 
atroke.  The  plane-bed  is  a  casting  wiiich  takes 
the  place  of  the  top  slide  on  the  rest.  I  ho  travers- 
■  ig  motion  is  givsu  by  moviug  the  surfacing-acrew 
I  aliile-ieat  by  baud  bctwiwu  each  stroke  of  tha 
lug  lever,  which  tvoika  a  piaiJU  engaging  with 
.ja  rack  on  front  of  lathe-bed,  about  j-turu  of 
which  pinion  gives  a  stroke  lOiu.  liiig  ou  planer- 
bed.  I  can,  with  this,  plaue  lOln.  square  perfeotly 
true,  which  is  euJBaieut  for  the  w»nli  of  most 
amateur  engineers.  Fig.  '2  sbrivs  tbe  milling  ai- 
.     I. ■_. .  .. '-.chuck,  whioh 


to  its  faoa  with  fcofced  diills  of  diffannl  ai 
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„    done  by  tummg  tr»Ton- 

.__        of    mt,    uid     the    fend   bj    mawing 

gtaOj  the  long  iNuiag  scraw  of  lathe  bj  bud, 
S7  mMLDi  ol  the  cliuige>vheel  at  ths  n>d.  Fig.  3 
■  «  limple  plamsg-maehiDB  vica,  wUch   ii  ret; 


W  an  8-32~thraad, 

The  centra  of  thii  not  U  abont  2Jin.  frem  tbe  oeok, 

and  pauea  through  the  reasnator  in  a  right  augh 


le  top  lids.  Thia  finiihed,  eat  or 
oBed  sithai)  c  '  "'  "" 

---^,  are  gl>ed  t   .    . 
aloD^da  of  the  riba.    Tbaae  atripa  are  let  into  the 


bloeu  to  be  on  the  ai 


e  leral,  and  tin;  miutb* 


•lUpa^e. 


handy  for  holdtog  work  on  both  p1i , — 

Hue  apparahu,  to  which  itieiecund  hf,  Doople 
of  Milti  woiking  in  iloti,  ai  shown  on  the  aoglo- 
diD^  With  tbli  lathe  and  iti  oombtnations, 
wfaioh  inolnde  an  excellent  orarhead  motion,  I 
IiaTO  made  for  mjaelf  almoat  ererj  oonoelT^la 
duMk  and  appaiatni  which  are  desoribrd  in  the 
booht  on  tmn&g,  inelnding  ornamental  lUda-Teat, 
lentric,  and  dome-ofancki :  loie-catting, 
^  vnlvenal,  and  wheel-cnttine  fnune*, 
drilling  untmmente,  to.,  together  with  all  the 
different  jawed  arip  and  dia-chucka  naed  in  me- 
Aanloalensineenng.  I  alio  make  and  tempsr  alt 
With  teapect  to  what  "  0.  J.  L." 


thcrongh  engineer  I  tool,  ii  jet  capahls  M,  and  hu 
«Beent«d,  the  flnaat  onianiRital  work,  which  would 
bear  oomnrigon  with  Mr.  Evana'.  Tbe  troth 
being,  that  moat  of  anch  work  la  dona  by  ravolving 
mttnitaedin  anonmoiBnUIiIide-reat,  and,  with 
the  exception  of  OTal-chnek  work,  all  that  the 
latha-haad  liM  to  da  la  to  hold  the  work  and  diride 
it  bj  neaiu  of  iti  di*iaian- plate.  Tn  oonoliuion,  I 
beg  to  laj  that  t  haTe  been  hitherto  deterred  from 
writing  to  the  HxcHuno  throngh  m  j  ntter  ignor- 
UM  of  mechwical  drawing.  P.  W.  Q. 


JS» 


THX  BBSI.IHBB  VIOLIN. 

'Aa  mentioned  in  a  previooi  letter,  I 
yonr  readen  drawing!  and 


_. ,  having  worthlees  violii 

«fQk,  as  opportunity  to  teit  the  merij  at  my 
Arricc;  KidalthoDgh  I  hare  obtained  pnUoUtoi 
Ba  noM,  I  do  not  mean  at  tbe  preient  time  to  in- 
kdera  with  [wnoDa  who,  tor  their  own  oaa  in 
ainl^  make  a  reaonator  and  proTida  their  violin 
&kik  At  the  aame  time.  I  should  be  thankful 
Xkarvonld  tutnjah  me,  dtb<:r  direct  or  throngh 
Am  pfa,  with  the  reaulti  they  obtain.  Idonat 
a^wiBj  tbat  eniy  Se.  *ialin  piovided  with  a 
^^^^m  win  ba  ai  Taluable  at  a  Quatneiiu ;  bnt 
^Mnta,  and  thwa  of  othera,  have  ahown 
ftft^opn  bridge  and  poet,  and  a  fair  set 


a  pmrfect  and  f utl 

•  of  pleaaure  to  the  player. 

f  Taluable  Inatiument  will  be  im- 


(.tiMMwrbatton,  Ac.Vand' 

K   lun  tho*  far  need  only 

W^  MoMdlni  t«  "  Ulow- 

*•  —tnipinj  or  other  wull- 

■•WH  to  anawar.    I  have 

<4ai  In*  •od(Fig.  6), 

-Htr-bawltlaahaped. 


& 


ahapod,  and  a  litilp  of  wood,  {In.  wide  and  1-32  to 
I-IS  tuck,  it  glued  under  iMFig.  4) ,  which  raiiei 
tliat  part   a  little    abore    the  Tiolin  body,  and 


perpendJcnIu  to  the  centre  line.  The  upper 
hole  ia  then  eofficiently  enlarged  (]in.]  to  clear  tbe 
wood  from  touching  the  laew,  leaving  the  belly 
fr«e  from  contact.  Tbe  violin  ia  then  opened  by 
taking  off  the  top,  and  the  two  blocks  may  then  Im 
lednced  in  aize,  and  the  wood  of  the  back  thut 
cleared,  be  levelled  with  the  reat  of  the  aurface. 
A  Tib  of  well  -  >ea>ouod  apruoe  ia  now  cut  (lensth- 
wiae  the  j(iain)  and  fitted  to  the  hack,  reaching 
from  the  block  of  the  neck  to  tbe  iuaide  of  the 
C'a.  (Figi.  I,  2.)  ItiaakapedaaihowniDdraw- 
inf;,  U  auuk  ioto  tbe  block  a  abort  distance,  and  a 
triangular  piece  cut  out  tor  the  pacpuae  of  leiten- 


perfectly  atraight.    I  generally,  whHa  th*  ^tu  fi 

--" ' — r  bent^Btionby  holdir  ~"  "■ — '"" 

iped  lightly  between  al 


■oft,  correct  any  bent  Kniion  by  holdinrit 

-■"■  -■-■-  -' ed  liEhUy  between  atrip  aodsda 

hatmg  dried,  the  ili^  aiai^ 


.    .         „ thebelly.    An  ir 

with  an  3-32  thread  ia  next  fitted,  ao  thai,  arar 

Eiug  through  tbe  body,  it  will  atick  ontaboat 
above  tbe  belly.    In  order  to  give  the  Kww- 
I  a  good  hold,  vaiieoa  melhoda  ar«  open.    Ia 
ths  drawing    an  ivory  or  ebony  block  ia  aat  fnlo 


iniiH 


Of 


'^t«r 


,*i^  with  a  button.    At  thia  rtage,  the  nMoiatar 


Ii  fixed  to  the  violin  by  the  acrew,  nod  aow  th* 
Bnger. hoard  i.  carved  ont  a  little  Ki  ■■  to  Wva  • 
vpaoe  between  it  and  the  reaonator  troB  aw  to 
end.  I  leave  the  free  and  of  the  flngat- board  ahmrt 
3-16  thick,  and  roundoff  the  oomen.  Aftwitk 
glued  on,  ita  free  end  itaadi  abont  6-l^a.  aboTC 
the  reaooator,  theobjvct  being  to  havBthaUttWH 
atrong  at  pnuible.  It  ia  gsnanlly  of  aboBt  |in. 
thickueia  thiough'iut.  except  between  aerew  aid 
neck,  and  tonuds  the  free  end  wbare  it  ttnfm 
down.  About  the  string- bolea  it  onght  to  banlaely 
finished  eud  broaeht  to  a  thickneu  of  Ita.  in  the 
liddle  it  the  «t -• 


Ided  Ditwol 
a  end  of  thi 


paper  or 

tenaion  after  the  bridge  itanda'ii 
raiie  (he  end,  and,  when  toned  to  pnan,  11  win  n 
rsiaad  to  about  fin.  or  leaa  abow  tha  *ioliB.  II 
will  be  tnniid  'hat  violjna  of  a  light  baild  will  d*« 
hett<r  reiulU  thui  heavily  boilt  ceoa.  Pin.  i,  % 
S,  are  alevatiaiiaadeeiitlonioa  IfaMiadigMad.  K 
anMratonethat  "Qlow-wom,"  iaUiS^i^' 
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peiimeDt,    permitted    hit    biidgo    to    touch    tha 
eloDBfttad  flDgei-board,  Khtcb,  of  caurae,  sJwb 
csiues  muting.  E.  Berlluer. 

IDO,  CoDit-strett,  Bobtuu,  Huu.,  Jan.  II. 

QSINDINa    AND     FOlilSHINQ    QLA.SS 

SPECUI.A, 
ri9737.1-Oi7B  readers  wiU  be  gUd  to  leam  that 
I  havd  received  Irum  CbBiice  Beoa. 
>p«<:a1a  of  diffaieot  piktlemi 

Bqaal  diameter  and  thii 
tbem  with  the  object  a 
the  paiveToI  each  form  to  retiat  Beiiue,  aa  compared 
with  &  aolid  apecolum  at  the  Bimo  diuiuoter  luid 
thickueaa.  We  s,ll  oire  our  heat  thuilutotJieaboTe 
firm,  for  the  interait  they  take,  aud  hsTa  lakea  for 
many  yean,  m  any  iniproTement  in  glasa,  both  u 
to  lu  quality  aiid  abipe,  that  will  further  oui 
BdeutiBc  knowledge.  This  hu  been  iboim  ia  the 
trouble  they  have  bean  to  nith  theae  two  apKula, 
and  which  partakes  even  of  the  nature  of  public 
spiritedueaa  above  mere  buaineaB  iutereat. 

And  now  to  the  apeclal  abject  ol  thli  letter- 
viz.,  some  ot  the  otusea  o(  the  formation  of  ringi, 
and  how  to  avoid  them.  The  amateur  will  te- 
aember  that  in  my  last  letter  Ishowed  how  a  ions 
of  no  cut  will  tmpieaa  itaelt  on  Ihe  face  ot  the 
apoculum.  Now,  it  is  evident  that  half  a  xooe  ol  no 
cut  will  Impreaa  itaalf  on  the  face  ot  the  apeoulum 
nitb  half  the  bSeot  of  a  whole  one,  aud  so  on  to 
any  fraction  of  a  iiui]  of  nj  cut,  or  oveo  partial 
cut,  which  will  evidently  upon  tht  aame  pnnciple 
produce  a  canal  efEuct  equal  to  its  aiie  and  amoonl 
of  cut ;  from  this  wo  can  see  that  the  omiaaion  of 
a  single  facte  will  act  in  the  way  of  making  a  tiug— 
otcouiBB  very  amall,  peibagia  not  perceptible  to  the 
moat  delicate  lestinga;  but  nevarlhelasa.  there  the 
effect  must  ba.  This  ahowa  ua  the  impertaui 
cquiiUy  diitiibutlng  the  cutting  aud  poiiabing 

* .  .i,,.„, ^  the  face  of  the  tool  from 

laoticallj 


aupjjoae   the  amat 


a  abju 


r  ^.  ^  ooothiag 

Ikia speculum  previoui  topoltabiog.  I ahaU c jniider 
the  causes  of  ilngg  in  the  potiahiug  wheu  I  come  tc 
thatprocsaa;  the  shape,  auo,  thicknoaa,  &j.,  of  thi 
too]  I  aball  treat  of  when  I  give  my  mode  ot  wprk- 
ing  the  variona  prcjoeaaea.  What  I  now  waut  tc 
t«ai:^  are  the  lawa  that  aquallj  apply  to  all  modea 
cf  workicE.  and  will,  therefore,  be  immediately 
ujeful  to  ^  amateurs,  whatever  form  of  machine 
they  may  now  use  or  mode  ot  working  ihfj  may 
adopt — only  let  it  hn  remembered  thit  the  pro- 
portions I  give  apply  lo  the  tool  nsed  above  the 
]ioliaber :  theae  proportiana  will  bo  eligl>tly  di^^reut 
— '"■  "■-  '-ol  under  the  speculum.  Wemuat,  there- 
Buppoee  the  amateur  hai  hia  tool  tlii 


-with  the  t 


D  tha 


required  oorra  ot   tha   apeculum.  aad   that   t 

the  first  "-    -  -- 

pats  tin.  froc 
tha  eixe  I  have  now  adopted.  It  will  be  moat 
natural  tor  him  to  begin  by  putting  the  first  groove 
SOrOBB  the  centre,  and  the  othora  each  tide  to  Ibe 
edge;  thea  be  will  be(^n  to  put  ibe  other  aet  at 
right  aoglea;  theae  hogiuniug  Hkuwiseattbe  centre 
of  the  tool  for  the  Srat  groove,  and  then  each  aide 
to  the  edge.  Now,  with  au^  a  tool  aud  ■  atraight 
■troke  ODiy,  so  aa  to  mrtre  eaady  study  its 
BiTecti',  we  will  suppoio  he  grinda,  truas,  and 
■moothce  the  face  of  hia  apeculuio  ;  then  he  makes 
hia  too!  into  a  poliaher,  by  patting  pitch  on  its 
faceta,  and  he  poii'-—  ' * :—■—■—  i    ..  - 

tnarks,  and  tt 

bv  the  jfrind- 

itpoluh  1< 

lias  (biped  bis  apeoulum  SJ  . 
ia  KotioQ  in  Fi^.  I ;  not,  of 
ia  actually  roiaed,  '       -    ' 
the  oataida,  it 
Kt  oompi 
the  lilcle 

•ection  of  a  working  1  alwi,      . 
the  edge  ot  the  tool  ends  at  each  ttrokc 
find  a  ireat  help  to  ma  in  aludying  and  cc 
the  effects  of  vatioua  workuiga,  and  I  lu 


3'SV 


nndar  ttsting,  to  bi 


lengtha  . 


irithou 


IB  poiiahers,  both  oa  to  aiae  and  arrangement 
ol  grooves,  &e,,  aud  have  never  rested  latisfied 
until  i  eould  aatiafuctoniy  explain  every  indication 
KB  shown  by  teitinga.  Well,  our  amateur  is  sorely 
pulled  tu  explain  the  tings  (iadicatad  ia  Fig.  1  by 
the  little  mouudt)  and  the  depraaaian  at  the  Dronea ; 
ha  aeei  several  rioga,  but  those  m'jit  marked,  ol 
course,  attract  his  attention ;  theae  are  ahowu 
in  the  asotion.  Ha  ubaarvos  tiiat  (he  dull 
t-ing*  are  uot  oauiKd  by  the  ahadmgs  or 
the  F.>ucBult's  test,  but  by  their  not  being  (o  m:icl 
polished  as  the  bright,  riugs  :  be  thioks  apon  thii 
fact,  BJidatouoe  seel  that  the  gfiodinX-too'  ^"^ 


ground  liuga  a  little  lower  than  tha  general  level, 
and  that,  therefore,  tha  poliaher  ooolrt  only  lightly 
touch  these  ringa  ;  theraforo,  they  ore  not  ao  moch 
polished  as  tbe  bright  rings,  which  evidently  are 
thatops  of  ring  mounds  that  have        '     '        '    ' 


ir  halt-h 


's  polia! 


He 


will  therefore  rightly  trace  these  ilnRa  to  hia  grind- 
ing.tool,  for  had  ihey  bean  polishod  tinga.  the 
shading  would  have  been  different ;  but  aa  they  are, 
they  are  only  dull  and  hnght  rings,  however  the 
general  ihading  oilers.  He  at  ouce  aces  the  first 
thing  to  be  done  ia  to  trace  them  to  their  source ;  so 
he  measurea  tbeii  diameter,  and  notices  a  decided 
hill  light  on  the  centre  ol  the  apecnlum  ;  be  pro- 
ceeds to  Btiiko  □□  hia  tool  with  a  pair  ot  compaasea 
with  black  lead,  circles  the  sumo  diameter  aa  the 
bright  ringa.  Tha  amateur  now  hagina  to  study 
thia  face  of  bia  tool  thua  marked  in  eameat :  he  first 
observes  ibe  bright  bill : 

tWOd     ' 


—that  it:has  tl 


rarying 


half  of  my  troubl 
with  ever  ainoe 
of  the  grooves, 
way,  and  it  will 
law  appliee  ' 


:hera  would  be  but  little  cut  tJ 

Calum,  and  thua  leaving  tha  si 
jfiieral  level,  tbe  consequence 


e  gKm. 


lateur  his  ti 

and    thinka    he   has   got 
m  gam  ant 


tbe 


a  oftl 


I  tool  U 


reality  divided   into  z'^nes  ot   uoeqatl  ent,  and 
;   impressing  itaelf    on    the    face  ot   the 

he  now  examines  the  position  of  the  first 

]  finds  it  to  ba  about  tha  sanediataBce 

I    centre  as    the   first  font  grooves   arc ; 

sees  there  mnat  be  a  zine  of  less  cut. 

bflcauaa  more  length  of  groove  in  it ;  this  leaving 

'lOve  the  general  level  would  cause 

id,  which   getting  potiabed 


top  would  show' 

as  a  bright  riug  r 

thua  the  first 

IB  eiplaine< 

ea  the  aocond 

be  caaaed  by  tb 

second  set  of 

leetre  ol  th 

tool.      There  art 

other  minor 

which  tbe  unatear  can  readily 

mdoratand  to 

»  cnaied  by  Uie 

.rrangement  ot  t. 

„]a: 

ly  diatributi 

g  theae  grooves  o 

er  the  face  of 

The 

oe  suKEeaU  itaett 

to  bia  mind- 

iii. 

from  the  oantre  of  the  tool,  and  thua  their  influence 
irill  Ve  distributed  equally  over  the  face  ot  th» 
tool.  To  do  thia  coat  me  a  deal  ot  thought,  and  I 
tried  variani  arrangements  till  I  Anally  come  to  th» 
one  represented  in  Fig.  2,  which  is  one-third  the 
natoral  aize ;  now,  to  commence  to  make  this 
arrangement  of  Ibe  grooves,  the  amateur  muat 
first  put  the  centre  ol  the  middle  groove  iin. 
from  the  centre  of  the  tool,  and  tha  centre  ot  the 
other  grooves  of  thi«  set  at  distances  of  lin. 
apart;  then  he  muat  put  the  centre  ot  the  firat 
groove  ot  the  other  aet  ol  groovea  jin.  from  the 
centre  of  the  tool,  and  tbe  groove  at  right  anglaa  to 
the  firat  set,  tbe  remaining  grooves  lin.  from 
centre  to  centre.  Njw,  if  be  will  draw  circles  so 
aa  to  touch  these  grooves  tasgentioally,  he  will 
find  that  they  occnr  at  regoloi  dlitanoea,  and  that 
each  circle  baa  only  one  BTOOve  U  111  taograt; 
tbna,  the  groove -aurf ace,  which  is  the  soifaee  of 
no  cnt,  ia  distributed  equally  over  aJl  the  lonea, 
and  by  this  means  this  evil  of  linga  is  eCEaotnally 
cured  by  removing  its  causa  ;  and  this  ia  equally 
neceeaary  in  the  poliaher  as  in  tbe  grinding -tool, 
ao  that  the  amateur  has  only  to  oovor  his  facet* 
with  pilch,  and  be  baa  hia  polisher  correctly  made, 
so  far  as  the  arrongemeut  ol  the  grooves  is  con- 
cerned. 1  have  proved  the  correctnaaa  of  this  ar- 
Qont  many  timea  by  altering  tbe  centre  of 
il  ao  that  it  ahall  he  at  the  intersection  of  the 
middle  groovea.  when  rings  invariably  show  Ihem- 
Mdvea,  and  then  by  altering  the  centra  of  the  tool- 
to  that  it  shall  be  aa  in  the  anoassment  above  de- 
acribed,  and  afaown  in  Fig.  2,  when  all  the  ringa 
vani^ed,  and  never  once  appeared  in  any  ex- 
periment ;  and  until  I  adopted  this  arrangt- 
mant.  1  wis  contioually  troubled  with  lings, 
\g  with  the  dietauce  apart  ot  the  grooves. 
-''-  arrangement  on  the  face  of  tha  tool, 
ount  ol  side  motion  would  DOrrect  them 
low,  without  the  side  motion,  there  is 
led  by  the  groovea,  asd  one 
tinga  baa  oeen  done  away 
adopted  this  arrangement 
groove  all  my  tools  in  tbis 
t  tor  any  niie,  tor  the  tame 

.^ ^..       .  of  aiza,  and  to  the  poliaher 

:h  aa  thn  grinding -tool.  I  may  observe  that 
tue  lues  on  Figs.  4,  6,  and  6  on  paea  4iS  wete 
caused  by  a  defective  arrangement  of  tha  grooves. 
I  should  like  to  have  given  (I  did  commence,  bat 
found  it  would  occupy  too  much  space;  I  may, 
some  other  time  give  it)  a  drawing  of  the  actual- 
zones  produced  in  one  of  my  experiments  by  a  tool 
with  groovea  ball  aninch  apart,  tha  middle  grooves 
crossing  the  centre  of  the  tool,  thia  diatonce  of 
groovea  producing  more  rings  than  when  one  mcb 
apart,  and  tbua  making  the  effect  more  marked. 
Now,  by  cnlculaliug  tbe  urea  ot  each  ring  and  mea- 
Buiiog  the  length  of  groove  in  each  ring,  it  appear* 
most  clearly  that  inadcpteued  zone  aoan  as  a  dull 
ring  there  ia  leis  proporliouate  length  of  poove  (i.e., 
leas  proportionate  area  of  no  cut  than  m  the  adja- 
oent  elevated  zonea],  thuacauaing  mure  wear,  and, 
therefore,  more  depiessiou,  in  this  zone;  and  that 
in  an  elevated  zone  seau  as  a  bright  ring  there  is 
more  pfopottiouata  Itngth  of  groove— i.t.,  mote 
proportionate  area  of  no  oat,  thus  leavins 
the  snrface  in  this  looe  above  the  genalal 
level,  and  tbaa  every  ring  con  be  oooouuttd 
tot  by  actual  calculation  and  msasurement. 
It  is  a  moat  intereating  aud  inattuotive  study  lo 
thus  trace  ourtronblea  to  their  BOnrce,  and  feelwa 
are  getting  roaster  of  them;  but  it  takes  a  loni 
time,  aud  a  great  dual  of  patience,  for  in  complicated 
proceaii  like  the  working  ol  apeculs,  one  haa  to 
thoroughly  investigate  each  step,  and  repeat  ex- 

Serimeule  with  modification*  to  oottoborate  each 
eduction. 

The  amataor  is  now  fr«s  to  turn  his  attention  to 
thedepreauonat  thectotsesia  Fig.  1,  theoauseof 
which  I  diaoovered  some  sixteen  yeats  aico  ;  but  to 
lend  the  amateur  to  diacover  it  for  tdmselt,  aud  thua 
lave  it  impresaed  on  hia  mind  more  firmly,  let 
lim  wipe  the  tool  aud  spocutum  dean  and  dry, 
,nd  then  place  the  one  ou  the  other,  and  gently  rub 
hem  together  with  amall  circular  strokes.  Now 
xamine  the  face  of  the  tool,  and  its  oircumfereoc* 
lill  be  Been  to  ba  rubbed,  and  so  it  will  be  found 
to  be  with  the  speculum,  thus  proving  that  the^ 
do  not  fit,  bat  are  hollow  to  each  other  at  Ihsif 
~  will  easily  aae  Ibe  causa  of 

this  when  I  remind  him  of  tha  fact  that  when  two 
mrfaoea  are  rubbed  togethar,  of  naceiuty  the 
lircnmfereuces  can  only  have  one-halt  tha  weai  aa 
the  centres,  and  that  tbe  wear  incteasea  towards 
that  point  where  the  one  sorfaoe  is 
always    covered    by   tha    other   surface ;    from 

'" --'  '-    "--     antra  the  wear  is  always  the 

lEUca  ot  which  is  that  the 
:he  tool  is  not  worn  away 
;  therefore  it  is  always  higher, 


the    consec 
drcumference    of 


be  speouluB 
leculam  ill* 


ol  the  apoculum.  while  it  is  keeping  the  oaotra  of 
the  toul  from  the  centre  of  the  apcculum,  and  thus 
allowing  the  centre  of  the  specula m  to  remain  abOTe 
tha  general  level.    Thut^  •.  te^wKsa.'*  «««*&-. 
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(rODi  thsedifs  of  the  >pcf:mum  to  « 
-of  the  tool  suds  iu  raavemeut,  wbii 
IM  fram  this  poiut  to  the  csotre  ot 
ni.-.  T  1 atlempted  fo   ihow  i 


:e  tbe  outsids  of  (he  tool 
UiM  It  will  Wfar  BWny  nt  a  futar  rata  and 
Ujds  be  kupt  to  tbe  genaral  ahipe  ot  the  spacnlum, 
and  not  al  #bjs  abova  tbe  eeuont  lereL  This  ii 
easilj  fiEiiCti.ll  b;  cattiug  iivuy  the  faeela  ia 
■Uai|{ht  liuea  from  the  edge  of  tbo  centre  one  to 
nothing  at  thn  ciramafecence  oC  the  tool,  as  tho*m 
Iu  Fig.  3.  With  tbe  facsts  thai  cat  away,  I  and  a 
Tory  near  approach  to  a  fit  with  the  upecalum 
iiproilacsd,  and  no  paroejitibls  depreeiioD  ut  the 
crotmea- Lt.,  no  peckiiig  m,  u  I  callit.  Tbia  in 
■uiRciantly  nt»r  foi  the  emoothing,  though  it 
miy  not  be  abaalotely  perfect;  but  this  does 
not  Dtitter,  as  I  d>rpend  upon  the  pcFlisher 
for  the  truth  of  the  figure  ultimitely.  Of 
course,  I  am  glad  to  get  the  atnoothed  snrface 
as  near  ai  I  can.  and  thit  is  Bccompliahod  best  by 
cutting  away  the  (aneta  ««  aboTe  dPSorib.il  aod 
diaim,  irheu  the  middlB  faceta  irill  be  about  \ 
•qnire,  thg  grooies  being  at  first— i.f.,  boforo 
cutting  away  tbe  facets,  j  wide ;  the  actual  wsy 
of  miking  the  tool  and  ita  important  points  I 
tnuit  laaie  till  I  come  to  the  desoriptioD  of  the 
actual  working  of  tbe  specnlum;  the  iettara  in 
Fig.  3  wilt  then  be  refemd  to  and  uaed.  There 
an  two  other  causes  of  rings  iucidsntal  to  the 
pitch -poKther,  which  I  must  leaTe  the  considera- 
tion ot  till  I  come  to  the  polishiug,  and  as  ire 
ctnnot  then  proceed  without  a  knowledge  of  the 
FjOiaull's  teat,  aod  as  I  find  bv  my  piirate 
Mirespondence   (which  ia  now  rathor  eztanaive. 

Jet  I  would  invite  all  to  write  to  me  who  are  in 
iffionlty,  as  I  want  to  know  eiiotly  where  the 
amatem  difficattiei  arc,  eo  aa  to  bu  able  to  fully 
meet  them  in  these  letters)  I  find,  I  Bay,  the 
FoQCSull's  test  ii  but  Uttle  undentood  and  badly 
applied.  1,  therefore,  vriQ  gire  in  my  next  letter 
a  deKriptiDn  ol  it,  with  some  improirementi  of  my 
own  :  thus  those  who  hare  apacuU  alreadT  polished 
will  be  able  to  test  for  themieivei.    Thia,  then,  I 


et*i«>  in  tba  prooies,  1 
gnidaDCe  of  readen  of 
Lare  not  oonflnsd  myself  to  dm 


the  tool  preriouilj'  warmed.  By  lifting  tbe  poliaher 
occasiooally,  it  will  ba  seen  how  the  "  filling  "  is 
going  on.  When  all  tha  ridges  at  pitch  mske  their 
impreia  upon  the  paper,  the  paper  can  be  clicked- 
-"■—'■■■  '  sharp  pall  npwarda,  and  work  com- 
!..  .u_  — faces  ot  the  ridges  —  ■"■" 


should  not  bo  lower  t 
.dvanCage  be  above  Gi 
1  the  pilch  in  use  ar< 
ittle  of  which,  added 


LahnuQt, 
liioeasa  that  to  m, 
mraa  of  my  eipeheo 
IMJaiaof  "aura"  an  ■ 


a  the 


the 


:  thert 


.   'oun     an  adYjjit4go  .uni  over  many 

U.  tin  trade.  Snd.  The  reason  why  1  do  this  i>  to 
viibile  amatanra  to  change  their  mode  <7t  working, 
uuc  w  giro  to'*ourE"  the  reautta  ol  the  Tarioni 
BiiIuuJlS  they  may  have  tried.  Mr.  Waasell'i 
•MMn  ■■»  extremely  valuable,  shewing  an  amonnt 
o  patHut  rauuch  that  ia  of  the  utmost  nie  ta 
tuaw  «'»ua  wiibfol  to  simplify  tbe  production  ol 
vuu:  initiutJ  aorfacea.  I  have  nit  the  slightest 
uvUB'  ^tiar  Ik?  time  is  not  far  diitant  when  oui 
Xi^-vaaiyrtann  will  make  efforts  t 


-•vttoiK   -     .„ 

aptii  'a>>Ttnmiaobjaot-glujea  and  specula  will 
»  -uv*  -ntHUkhle  oy  nombera  ot  ai    ' 
awina^  Mtruunnieal  itudeats  with 

UaK  ^ir  thr«a  who  are  working  Gin,  and 
^.■'^  . :  -otU  be  advisablfl  to  test  tba  aurlacc  got 
>-ia'«»v.  wiliont  removing  the  specula  from 
H  -^luw.''  For  larger  aiiei  it  is  better  Irj 
aiif  -^  -Tnnnar"  o^.  The  auullor  aurfaces 
1^  ■•  -.rant  up  ta  flniihiDg,  without  romoviug 
^iB  'j.tm  tW  '*  mnnec,"  either  face  down  or  up. 
~i.   ^t»-ia  aima,  tba  better  the  anpporC  of 

^    .^adc  d<ambed  in  my  former  letter, 

•^^   ^  'WU^  whtfi  it  is   understood  that  the 
^^^n  ■r^  ^rmac  p^li ">■**'  ii  as  l^ttU  as  pitmiibU 
r-iw    K«3  surfaces.     Thii  little  ruquirea 
'  aatiba  area  of  snriacM, 
™«B  mtehe  weigb!  or  pleasure  little 
i  work.    AlthoQgfa  the  throe 

—  —  --^ »'*     -'<z  ,  pitch, 

muit  not 
■»iilarily 

ibiug  tha 

for   the 

"Grasp" 

_,  je  of  griaping 

It  iloea  not  imply  preaaore  iu 
B_fc  -^  ^  mtva.  I  will  sojipaie.  then, 
_Kb..^^BkM  bsmgot  nicely  puluhed  on 
A_^ «M  MMiiIr'  in  my  laat,  and npoo 
^Bu-^^  ^  Ae  aaoln  rays  ur«  ahirt,— 
K  i.  ^.  pi.™  ■  iaepM  tovaidi  the  centra, 

^tHM^WTMH  ^ UigMt pnliibar.    °'~^ 
^^■r  ^  ^1^^  Kcaratcly 


'.    Tbe  working  properli* 
only  learned  bj  practice, 

,  by  tha  way),  will  do  mor 
1  any  quantity  of  direction  possibly  can. 
in  my  next  give  a  ietr  pitch-teats,  &o 

Priamatlqtle. 

9739.]  — As  I  have  often  received  valuable  in 


i rinding,  for  the  benefit  of  my  fallow -readers.  In 
oing  ao,  I  shall  be  ai  brief  as  possible,  and  only 
eiva  tbe  points  which  I  thmk  worth  briuKint  oat. 
The  instructions  I  followed  were  Ur,  Furkiaa's, 
which,  with  one  or  two  eiceptions,  1  found  to  be 
admirable.  I  firat  obtained  a  glaaa  due,  '^iia.  in 
diameter,  and  l|ia.  thick,  aod  reduced  it  to  UJiu. 
on  a  lathe  which  I  made  tor  the  purpose  ot  tiuuiu:; 
the  f»ce  ot  the  large  iron  tool  to  be  uied  f.jr 
grinding  the  glaaa.  So  much  iuformatiin  has  beeu 
given  iu  these  columns  with  regard  to  templates, 
■^r^airrying."  rough  and  fine  gnndicg.  faceting 
the  caat-iron  tool.  &c.,  that  I  need  not  touch  n^iciu 
these  aabjects.  I  expedited  tba  work  of  gettiug 
the  tool  to  tho  proper  curve  by  tying  a  piece  ol 
sharp  emery-cloth  OTi-r  the  face  of  tbe  speculum 
when  the  quarrying  was  done,  and  then  grin  ling 
down  the  facets  with  it,  keeping  a  heavyweight 
on  the  glass  during  the  preccas :  and  instead  of 
Qiiug  a  file  tor  reducing  the  higher  facets,  I  glued 
small  piece!  of  emery-doth  to  aticks  shaped  like  a 
piano  hammer-head,  by  which  maaus  i  got  the 
tool  to  tho  proper  curve  without  much  trouble.    I 

Adelaide,  for  the  rouj-h- grinding,  instead  of  emery, 
and  it  nuswered  admirably,  and  coat  nothing.  By 
taking  toD<;  atrokaa  before  the  tool  wai  faceted, 
tbe  centra  ot  tbe  glass  became  too  concave ;  but 
strokes  of  abouttwo  inches  kept  the  figure  tba  sarne 
as  the  grinding -tool,  aa  I  found  by  testing  with  the 
convex  gauie,  1  cut  tbe  facets  rather  more  than 
an  eighth  of  an  inch  deep,  but  found,  na  Iha  wrirk 

Sroceeded,  that  l-16th  would  hare  biKu  ample, 
ustead  of  allowing  2S  revolutions  of  Ilywbeel  to 

alluw  lis  revolutions  of  the  former  to  one  of  the 
latter.  The  very  best  thing  that  can  be  used  to 
spread  the  emery  on  tbe  tool  land  the  rouge  alto 
lur  polisbiug^  is  one  of  those  litUe  vulcanised  ludia- 
lubber  gum-brushes.  You  know,  after  you  have 
used  them  once  or  twice,  that  you  will  apread  no 
grit  on  the  tool  with  them.  Tbey  are  invaluable 
for  tbe  purpose  named.  When  I  had  got  as  ter  as 
the  flne-gnuding,  1  had  a  suspicion  that  the  length 
of  stroke— one -third  the  dameter  ot  speouluai— 


_.., , 10  end  of  troable,  and 

had   to   remelt  it  about  four  times  before  I 
^ceeded  in  polishing  the  apecnlum  to  a  tolerably 
good  parabolic  figure. 

Want  of  experience  was  again  apparent  in  the 
ilveriog  process.  My  greatest  error  woi  in  not 
boroughly  cleansing  tbe  face  of  the  mirror  from 
Dme  very  minute  specks  of  grease.  I  need  a  large 
uantity  ot  nitric  acid,  but.  do  what  I  would,  I 
ould  not  get  all  the  spots  off  tho  glaaa ;  and  there 
lao  remained  a  little  grease  on  the  ootar  edges,  on 
which  the  acid  appeared  to  have  no  effect  what- 
ever. Perhaps  I  did  not  give  it  time  enough.  I 
fo11ow«l  Mr.  Ackland'a  modiScalioa  of  Martin's 
proco'S,  but  quito  imauccessfuUy  at  flrit,  aa  the 
ilution  would  not  work  at  all,  and  I  was  gi '"  "  '" 


■  povible  by 


would  e 

edge,  the  glass  naturally 
dgB  of  the  tool  when  it 
e  centre.  I  aecoidmgly 
u  edge  aod  viewing  tbe 
I  that  about  liin.  of  thi 
I  other  poi 


i-aiitbot  the  out( 
preaaiug  harder  on  the 

tested  it  bj  BtsniMng  it 
iky  with  it,  when  I  foi 

edge  was  very  bright,  w   ..  ._. 

cloudy- looking,  although  it  was  polished  equiUy  all 
over  Its  surface.     I  then  altered  tbe  elrukt  '-- 
3ia.  to  llin.,  and  leground  the  glass  on  the 
■"    'he  very  lioeat  emery,   aod  agai 
This  time  it  gave  a  brilliant  refi 
fronitb"centr«rightouttatbeedge.     The  in 

miBlod  me  greatly,   with  regitd 
to  tha  length  ot  time  required  tor  fine-grindm 
_..  1  I '  ■■   -' agooddealot  my  woi 


II  t. 


fully  tl 


row  it 


viog  completed  the  emery  process, 
my  attention  to  tha  pitch- polishing.  lagreawitb 
your  oorreapoudoit,  J  no.  A.  Brash  gar  (let.  I9j70, 
p.  '2US),  that  makmg  the  pitch-tool  iu  the  usual 
wjy  is  n  very  nasty  process:  and  from  wiuit  of 
oiperieuca  1  was  nearly  spoiling  the  whole  of  my 


idiarubber  ot  guttapercha.  1  would 

have  fastened  small  pieces  to  the  tool  with  pitch  ; 
but  bare,  at  the  antipodes,  we  are  not  so  fortuniile 
as  our  brethren  ia  Ejigland,  and  are  obliged  to  put 
up  with  m.xav  makeshift  contrivances.  The  plan 
meotiousd,  I  think,  wonld  ananrar  better  than 
making  the  polisher  wholly  of  pitch.  Uy  firat 
pitch-tool  waa  ao  full  of  air-holn,  caused  by  the 
vetted  specnl am  while  mouldingitinlo  shape,  that 


^ ,  .  ,  ,  .  when  I  thoaghl  rf 
isking  expenmmts  with  it.  Accordingly!  added 
taw  grains  more  ot  potash,  and  a  great  many 
ore  grains  ot  nitrate  of  silver;  in  fact.  I  beliera 
_  usFd  twice  tha  quaotitv  of  the  tatter  artida 
Tecenimended.  But  it  had  the  deaired  effect,  snj 
I  got  a  first-rate  coating  of  bright  metallic  ajlvei 
deposited  on  the  nwcnlimi.  Hers  and  thare, 
however,  on  its  anrfaDe,  were  small  dull  spotL 
caused  by  Qiegreasenat  befngthoTon^hlyafaaorbad 
by  Ibe  nitric  odd-  I  naad  purs  laiD-watet  fur 
silvering. 

tube,  fittings,  and  adjnatmenta  it  it  Utnu- 
3  speak,  although  I  would  warn  amatem 
lue  two  pieces  of  wood  together  with  tha 
grain  crossing  as  a  bed  tor  the  mirror.  J  nnfoitn- 
jately  aaw  s  recommendation  to  the  contrary  eftait 
n  tbe  "  B.  M."  some  time  ago.  and  fallowed  tba 
vlvice  thus  given,  with  the  result  that  as  soon  ai 

in  this  fair  South  Auitralia  when  it  sets  abont  ill 
the  glued  hoards  corled  up  frightfully.  1  then  got 
a  inch  board,  and  screwed  it  on  to  two  pieces  of 
icb-square  iron  laid  across  the  grain  of  the  wood, 
id  it  always  keeps  perfoctly  flat.  My  teleacopa 
?rforma  very  well,  although,  ot  courae.  it  is  not 
I  good  aa  those  made  by  skilful  opticians.  wh*aQ 
ork  we  admire  B1  murb.  Ou  the  moon  it  shows 
-'taila  excellently,  and  the  belta  and  apo's  ot 
upiler  come  out  plainly,  but  not  ao  sharply  as  I 
should  like;  but  during  tbe  present  hot  weather, 
Imoaphero  is  nearly  always  "'  bjiling,"  which 
not  give  a  large  aperture  a  chance. 

H.  H.  TUbrook. 
ire,  South  Australia,  Dec.  IQ,  l!^l. 


FOBBCASTINQ     STOKKS— 
SClfiUCS. 

ide  by  u,  committae 
Tresstuy,  about  ail 

Siars  since,  to  inquire  into  the  work  dona  bv  tba 
eteorolagiaaIOnioe,itisiaid,  "Thervisimportut 
evidence  that  the  sdence  of  mete'>rolDgy  at  the 
present  miment  stands  in  need  of  hypolhesii  tad 
diBCuesion  at  least  aa  meeb  as,  if  not  more  than,  at 
observation."      In   bis  evidence  before  the    aana 

declared  that,  ''  Ueteorolagy  ia  in  a  state  in  whi^ 
it  cannot  be  called  a  science  at  all.  It  ia  very  low 
indeed.  We  have  scarcely  taken  a  step  from  eaniaa 
to  eliecta."  Ha  also  declared  that  although  it  waa 
probable  the  Meteorological  Office  was  acting  upon 
emjiiririi!  rules,  yet  that  they  cjuld  not  give  out- 
siders any  of  the  rules  upjiu  which  they  acted, 
empirical  or  otherwise. 

1  have  several  times,  during  the  last  fair  years, 
endeavoured  in  tha  columns  of  tha  ExauaS 
MKcniNicto  show  that  the  desired  bypotheois  is  to 
be  found  in  tba  '    ' "'    '    '  '  "~  '  ' 

they  araportiou 

Assuming  thit  t>  be  a  correct  theory.  let  na  aa< 
what  would  Laopen  with  eiiher  fluid  ia  cartaia 
cases  ;  if,  on  a  calm,  level  lake,  an  itolatad  homi- 
spherical  wave  or  billook  of  water  wen  to  b« 
raised,  atoms  of  water  woald  have  to  be  bmaght 
tioio  tba  Quid  anrrouading  tha  apot  eithn  i> 
straight  or  spiral  lines,  tendiugto  the  apex  ;  on  tba 
other  hand,  if  a  similarly- shaped  depressioB  van 
farmed,  the  atoms  would  move  outward*  ta  woeUf 
opposite  directions :  the  relative  height  and  dapoi 
with  the  time  occupied  would  iu  either  coae  cir* 
"le  measure  of  the  velocity  of  the  atuma.  If  wa 
ippose  the  aamo  thing  to  ooour  on  the  aarfoot  of 
-   ---    —  -*-_..ij  t —    :_   -"^tcorological  par- 

1  wavaa  or  hoUowf 
also  moving  in  • 
oenniie  aireciion,  lae  uiuivuicuiii  ot  the  partidel 
then  became  lees  simple  :  but  atill  it  ia  oootaodal 
they  will  all,  and  always,  be  subject  to  lawa  a* 
certain,  aud  in  all  probability  as  senertainahle,  M 
the  law  ot  equal  area  in  equal  time  of  the  aalnf 


:,  wa  should  hsv 
le  formation  of  c;cl 
lursa,  in  either  fluid 
y  occur   when  they 


That  this  is  a  eorract  bypotheaia.  what  wa  ksaw 
of  (he  sudden  shit  ta  of  wind  ia  galw  or  himiuso^ 
goes  far  to  prove;  toillostrata  thia,  MnanpgM 
a  diver  to  be  at  the  bottom  of  an  istlanit  labs  df 
modorot*  depth :  while  the  nilaoa  ia  mivaad  ka 


maUIH  UOHANIO  ASD  WOBLD  01  SOEINOn:  Ho.  Sa2. 


will  taal  no  motioa ;  but  if  wkTea  liii  imiiiiu  in  liie 
bg  formsd  ha  will,  in  woaidaiiee  to  Uls  known 
Iawi  of  fluid  motion,  find  tha  wktar  mora  put  lum 
flnt  In  ODe  direotion  uid  than  baok  in  asutlv  tha 
opponta  direotioii ;  that  u,  proTidad  tha  braadth  of 
tha  Wkva  ii  at  right  usUa  {a  the  Una  of  it*  motton, 
but  it  the  WATS  ba  urasoinK  at  an  angia  or  in 
military  phraae,  right  or  laf  t  lEoiildaT  torwiid,  ha 
will  find  the  motion  of  tha  water  thilt  at  an  aogle 
more  or  leaa  aonte,  but  wluch  it  ia  obTloiu  can 
neTBi  ba  greater  than  a  tight  angl*.  Now,  thi*  ii 
what  wa  eonaUntiT  find  reported  in  graat  galea  or 
hunioanea  ;  either  tha  wind  ahif  ta  quite  ronnd  from 
S.E.  to  N.W.,  or  from  aimilarlj  oppaaite  pcdnta  ;  or 
it  ihilta  from  one  to  eight  uaatiMl  pointi — , 
Til.,  leaa  than  a  right  angle. 

Uan;  problama,  hithsrto  uiuolTad  bj  mstaoro- 
lOKiabi,  OBO  be  explained  bj  thia  theoij.  Atmii 
Of  ail  are  aaaunud  to  be  muTing  ia  oiralai,  aome- 
if  enonnoua  liM  and  with  eitrama  Tclocilj, 
'  '  la  of  reit  the;  would  oean;iy 
wBiB  uim  uu  wure  to  diaturb  them ;  and  joat  aa 
we  know  a  tallow  Eaoclle  oao  be  foiced  through  & 
daal  board  if  propelled  againat  it  with  the  vaLocit}' 
mequiied  through  ita  being  flrad  from  a  gun,  lo 
anoh  a  bght  aodiott  BabalaiicB  u  air  oan— girau  the 
requiiita  momentum- Im  made  to  lift  a  oanuou 
from  ita  eanimca,  and  wbid  it  from  end  to  end  of  a 
battery. 

Aarooauta  h^Te  generally  f  oand  a  muoh  greater 
nunamant  of  the  air  in  the  higher  ihlod  of  tha 
atmoaphera  than  obtaina  neu  the  lorlaca  o(  the 
oaith ;  w  the  cirolee  would  ba  larger  the  nearer  the 
air-)ur(aca  wu  approacbed,  the  diaonpaDcy  that 
baa  often  been  aeeii  between  the  velooilj  of  me  air 
oa  gltea  by  an  anemometer,  and  tha  diatauce 
actoallr  travelled  by  a  b^loon,  would  caaaa  to  be 


ftbout  tha 


actoallr  tn 


Jt  i*  Mneraily  acknowledged  the  cyclonie  theory 
of  HedSeld,  Riiid,  &d.,  ia  an  imperfect  one,  and 
doea  not  explain  all  that  haa  been  obaeTTed  by 
meteorologiita.  I  Lelieve  that  cannot  be  laid  ol 
the  ont  now  adrocated. 

W.  O.  Wttdtr. 


BEFLIES  TO  QUEBIES. 


[4G3S9.1-TTiatlon.— Ibegtothank  "Oabarrl" 

lor  hiaanivaT  to  this  queiT  on  page  333,but  would 
lilu  to  aee  hii  method  of  walking  thia  quaatioii 
out.  Will  he  kindly  oblige?  f  hare  waited 
hoping  tome  oth&r  correapoodaiit  would  have 
alau  replied,  liie  friction  aeema  enoimou*  wlwra 
the  power  auplicd  ^  37  i91b.,  ouly  U-SSlb.  it 
required  to  raiae  the  weisht,  the  remainder  bning 
abaorbed  by  fitotiou  on  tha  ac»w.— Fmoiion. 

[<S89i.]  —  Mannfkctnre  of  Solnbls  Ooeoa. 
ru.Q,)— To  make  lolubla  oocoa,  or  ofaocolate, 
which  ia  the  sBme  thing,  the  bcana  being  freed 
from  all  ipoiled  and  montdy  portfoni,  are  gently 
beated  OTrr  a  fire  in  an  iron  cylinder,  with  taalea 
in  Ita  end>  for  allowing  tha  Taponra  to  escape ; 


kept  at  the  temperature  of  about  2-20^.  by  the 
admiwion  of  itaajn  to  the  oaae  below.  Over  each 
mill  there  ia  a  feeding  hopper,  1 ,  3,  3,  4,  in  com- 
muDication  with  the  pipea,  5,  6,  T,  S,  with  the 
genual  raaarroir,  B,  chaned  upon  the  floor  aboTB 
with  (h«  coca*  through  the  funnel  placed  over  it. 
The  Teitieal  abaft*  which  torn  tiieae  milla  are 
marked  F  Q  H  L ;  they  are  mored  by  the  train  oI 
berel-whoeU  tbon  which  are  drirea  by  an  arm 
ain  abaft  of  tha  iteam-engiue.  Each 
oooraa,  he  thrown  in  and  out  of  gear 
.   ^     ..  At  I,  I,  I,  I,  tha  diacharge-apouta 

are  ihown,  which  ponr  out  tha  aami-fluid  hot 
chooolate  into  ihallow  cylindrical  tin  pan*  capable 
of  oontaining  about  91b.  of  chooaUta  auh.     Fig.  3 


from  ibt  a 


iolatlou*  to  any  iaeonTenient  extent.  Of  eouraa, 
by  uring  sulphur  dioxide  in  the  gaaeoua  oonditiou, 
yon  might  avoid  diluting  the  lolnliaD  at  all ;  or 
the  reduction  might  he  effected  by  diaaolrinjr  a 
piece  of  dnc  in  the  add  solution  of  ferric  aalta. 
The  qoantity  of  Kramanio  acetate  laquiied  to  pre- 
cipitate tha  phoaphorio  acid  aa  femo  ^osphate, 
depend*  upon  the  amount  ot  fraa  mineral  acid  In 
tha  aulutiun.  If  you  naailjr  nautrallsa  with 
ammonia  previoua  to  adding  the  ammonia  ncetata, 
a  oomparatively  email  quantity  of  the  tatter  wilt 
suffice.  In  this  cue,  a  little  aoetia  acid  should  also 
be  added. — AnaLiBT. 

[15421.1— Fhoaphorua  In  Iron  Oraa,  Sco. 
(Ir.aO~^o  detttrmine  the  amoout  ot  pbMphoric 
acid  in  iron  ores,  the  hydrochloric  acid  sotutijn  ii 
heated  to  boiling,  then  tEmoted  from  the  lamp, 
and  solution  of  sulphite  ot  soda  added,  nutilcai- 
bunate  ot  soda  pruducti  a  nearly  white  precipi- 
tate i  the  mixture  ia  then  boiled  until  tha  odour  of 
■ulpburouB  acid  bai  gone  olf ;  the  exoaas  ot  liee 
acid  which  might  itill  he  preieut  ii  nearly  ututral- 
ised  with  carbonate  of  soda,  a  few  drops  of 
ahlorine  are  added,  and  lastly,  acetate  ot  aoda  in 
ricesi.  The  minutest  quantity  at  phoiphoric  acid 
ahowB  itaalt  at  once  b«  the  formation  of  a  white 
preoipitato  ot  phoaphaie  of  aesquioxide  of  iion. 
(Silicic  acid  and  aiaenic  acidprodnca  a  dmilar  pre- 
cipitate, and  must,  tharetore,  if  pieseat,  be  pre- 
Tiously  ramOTed.)  Hon  ohlorina  water  I*  now 
added,  drop  bj  drop,  until  the  fiaid  appears  red  < 


ammonia.  The  predntatn  oonlainl  tha  whole  i 
the  photphoiic  add,  together  with  a  small  portk 
ol  the  iron.  Bedissolra  this  pnoipitate  In  nltrio 
acid,  trauafat  to  a  beaker,  and  add  a  consldarable 
quantity  ot  molybdate  of  ammonia  solution  (joa 
will  find  the  metnodof  prapariugthisin  Fmeniui' 
"Qnal.  Analfiis").  About  ID  part*  ct  molybdic 
acid  must  be  added  tor  every  one  part  phoe- 
phorlc  add ;  therafore,  SOcc  of  the  molybdic 
aolutionfor 'Inm.  phoaphorio  add.  Agitata,  and 
kmp  covered  12  hours  at  JO"  C.  Pour  the  fluid 
off  ummgh  a  small  filler,  and  wash  tha  precipitate 
entirely  by  decantation,  using  amixtoieollDO  parte 
molybdate  solution,  20  of  nitric  acid  of  1-2  ip.  gr. 
and  SO  lit  water.    Bediaaoire  thi*  precipitate  i 


the  apparatus  being  aimilar  to  a  ooffee-roaater. 
When  the  eroma  bagina  to  be  wall  deTeloped,  tha 
loaating  ia  known  to  be  flniihed,  and  tba  beans  ara 
timed  out,  cooled,  and  freed,  bj  fanning  and 
sifting,  from  their  huaka.  The  kenela  are  then 
oonTarted  into  a  pasts  by  tritnratian  bf  a  machine. 
Fig.  1  rapreaents  that  used  at  tha  TfetnalliDg-yard 
Daptfocif.  There  are  fonr  doable  miU-BtoB«a, 
A,B,a,D,  each  3ft.  in  diameter,  in  whiohtbe  nethei 
reat*  npon  a  bed  of  east  iron,  like  a  dmin>b«ad, 


ammonia,  and  add  bydiochloria  add  oaratully 
until  the  predpttaiteprodoaed,  instead  of  disaolviug 
instantly,  takaa  a  littla  time  to  disappear ;  Qnally, 
throw  wwa  with  magnaaia  mixture.  The  suliihita 
ot  eoda  ia  need  !■  the  fMm  of  a  saturated  aolntion ; 
with  carefnl  managasnent  joo  need  not  have  much 
liquid.  Disaolra  your  iron  In  rn/ua  rr^ia,  in  i 
flwk.  In  the  stem  of  which  a  funnel  i*  placed 
Whan  an  dissolved  pour  out  otflaik  into  an  e*apo< 
ntion-dl^  and  anpomte  todrynaaa.    Take  np 


with  a  little  bydroehloric  aold  and  water,  transfer 
to  a  beaker,  and  pioaeed  aa  above.  Tha  aoetala  of 
soda  (or  of  ammonia,  which  will  do  lokt  aa  wall) 
is  better  acid,  though  not  iMOsaaaty.  Thaatronger 
aoida,  in  tha  fraa  state,  decompose  the  acetate  ot 
soda,    ocmbining    with    the  base  and  settmg  the 

___.- :,j  £^^_    ^jij^  preoipttates  tha  phoaphate 

,_izide  of  iron,  that  lubatance  being  in- 
soluble in  aoetic  add.— F.  Bauaa  CooxB. 

'466ia.]~BMid-ThreBhw.--To  "StnnjoHT." 
— I  have  DOW  waited  a  long  time  tor  your  ptouilsed 
help  in  retarenca  to  thaabova;  and  as  ill-luck,  or 
wbatevr  else,  would  have  it,  a  reminder  I  wmta  a 
fortnight  ago  ha*  evidently  miacaxrird,  aa  I  have 
seen  no  mention  of  it  in  "oura."    Yourunifarm 

^ ... ig  yon  have   inten- 

tioaallj  passed  over  my  query. — itmamrxT. 

[Iciia.]- Xleotrieal  Twna  (U.Q.)- The  diffl- 
Eulty  pointed  out  by  "  Kathode  "  is  more  apparent 
than  roal.  Jt  will  vanish  it  the  diffaiance  between 
plate  and  pole  be  kept  in  viaw.  liy  a  conventtun, 
the  electric  current  is  said  to  flow  from  the  lino 
plate  to  the  iron  plats  inilde  the  battery,  and,  con- 
sequently, to  oomplate  the  circuit  from  the  iron 
plate  to  the  sine  plate  outside  the  -  battery.  It  tho 
plate  from  which  the  current  is  inppoaed  to  flaw 
(that  ia,  tha  zinc)  ba  called  the  potitiva,  then  the 
pole  from  which  tha  currant  flows  must  also  ba 
called  poaitive,  but  thi*  is  the  iron.  Thu*  tha  lino 
plate  and  tha  iron  pole  an  poaitive,  bacanae  tlie 
eurrentflowB  from  them;  whilst  tha  iron  plate  and 
(he  xino  pola  are  negative,  because  the  «aitaut 
Sows  to  thsm.— AifBSD  W.  Sowabd. 

{4650).]- Velooity  of  Watar  in  BBwon.— 

V  =  65  vTTx  a  fl. 

V  =  Yelodty  In  feet  per  minute. 
B  e  Hydraulic  mean  depth. 

H  -  Pall  in  teat  per  mile. 

R  =  Area  ot  flow  divided  bj  wetted  perimetar. 

V  =  55  i/  -oW  X"l!"^r3?8. 

V  35  X  7  7. 

T  =  423^  feat  per  minute. 

The  discharge  =  area  of  flow  x  V. 
=  i23'5  X  1-G. 

=  G77'C  cubic  feat  par  minnta. — 
J.  C.  S.  B. 

^4&5T0.]— Zkioo.   Bllde-Bara.  —  In  answsrlng 

us  query  "  Ifun.  Dor.  "  ask*  another,  vis..  Do 
looo.  allda-bata  cut  more  whan  tunning  loider 
flrat  ?  Of  oouraa  they  do  i  not  m  one,  but  in  sootea 
of  caaaa.  Will  *'  Nun.  Oar.  "  plaaae  explain  the 
cause,  and  sav  in  what  way  bad  work  will  canso 
it  ?  Having  laid  the  charge  of  bad  work,  it  ia  his 
duty  to  explain  how  and  why,  and  I,  for  one, 
will  thank  him  it  be  clean  the  point  up.— Lock- 

I45S73.]— Fans  (V.A.)— 'The  siieot  wheels  ia 
this  case  is  to  a  great  extent  arbitrary,  from  4iD. 
to  flin.  tor  tha  lexoe,  and  Jin.  to  }in,  for  the  small 
wheel.    Some  will  even  put  mDll'"''' 

'  fordometUcpiupoaes  Bin.  f 


even  put  mniliplying  gear  to  it ; 
but  fordometUcpiupoaes  Bin.  will  be  ample,  nn- 
l<ss  yon  wonld  blow  the  Are  out  of  grata.    Any 


tuither  information  with  please 

[45579.] -Setailuxgiaal  (Tr.a.)-The  toUow- 
iug,  extracted  from  a  comnmnication  o(  Professor 
Steblnng'*  to  the  Briti-h  Journal  uf  TkoUigraphg, 
seems  to  me  to  partly  meet  the  waola  of 
"D'Evlya":— M.  leCapilaina  Biny  made  a  very 
interesting  commuuicalion  to  the  Socie^  on  th« 
method  he  employs  for  transforming  ordinary  lino 

Sitae  (on  which  the  image  haa  bean  obtained  by 
a  bitumen  proocas,  and  which  haa  the  iooou- 
Tenienoe  during  tha  printing  off  to  change  or  slip 
oft]  Into  plata*  lor  typographic  purpoaea,  or  int» 
engmTad  ^tea,  from  which  an  unhmlted  Dumber 
ot  proofs  can  be  priuted.  ^u*  tnuwfonnation  ia 
vary  limple.  An  ordinary  lincograpbic  pinto  i* 
taksn  and  inked  with  fatty  ink ;  it  la  paiied  lamdly 
throngh  a  feeble  soluticm  of  nitric  acid,  and  rubbed 
with  a  brush  in  order  to  clean  it  thoroughly  and 
prepare  It  to  receive  a  thin  coating  of  oopper. 
While  qnile  wat  tho  plate  is  plunged  into  ths 
copper  »alution,  and  left  there  from  five  to  ten 


ot  copper  npr 
tectadliyths 
a*  the  whole  I 


late  ii  taken  ont  ottlM  oopper  hath  and  pi 
_  tray  eontafning  a  little  benioUne.    Byn... 
a  tmall  brush  the  plats  is  washed  with  tha  benio- 
line,  which  dissolve*  the  bitumen,  and  tha  dedgn  ia 


ths  oopper,  and  thna  can  be  formed  a  flne  curved 
plate.    It  a  deep  indtion  Im  required,  it  u  now 

i — I >i —  .!.. .jj  coating  by  a 

proeeas  is  very 


o.^U 


angthen  the  uipper  coating  by  a 
of  onpper.    The  proeeas  is  v — 
t  enable*  the  operator  Co  employ  li 

~    SB,  which  are  more  ax- 
amployment   of  thia 


copper  Ol 


■WQUBH  KEOHAinO  AMD  WOBU)  0»  BOIPIOHi  St.  »88. Fa.  IT,  lln 


mpcn  ■  Kmi-tiautpucDt  paper,  tfpofinphic  e/itlut 
tma  ^obUinri  ia  whicb  iIib  ivIieTos  ue  co»t«d 
iritheopbCT.  aiul  thu  halhiirt  can  ba  e&ten  airay 
fcy  tlM  naJ  »»  dwp  u  miy  ba  deaiwd,  by  employ- 
Soc  th#  wdl-kuown  pioctu  ul  iDkiog  in  oraerto 
'mak*  Ik*  rM*iT«,  ftad  by  lo  doing  ttruigUien  tboee 
pMti  fonaing  iha  dwign.— S.  E. 
[iMWI.l  — Worma  la  Olatera.  — I  fancT  tbe 

S'  I  of  tMH  litUa  »d  ift'mis  eseapa  tba  fliteia, 
nn  tbivUf;h  inla  Iha  DialHni.  Oaee  firmly 
artsbukad  ID  a  ciitem.  there  aHiDi  no  reiann  why 
a*j  thonU  Dot  ooDtiaua  to  maka  it  thair  quarten 
if  OBly  th«  aanil  cleaniUK  is  );i«eii.  But  there  ii 
Oi*  to  b«  aaid :  that  tba  maiDB.  at  bendi  uid  dip*, 
ofln  oantain  depoaits  of  aiud,  &ii.,  in  which,  I 

«Mti^aly  loniJ  theon  in  witer  drawn  diisot  from 
Ukc  mua.  If  yon  twilled  nut  the  cittern  with  a 
hat  MlDtion  of  lime,  to  whioli  a  little  potuh  ii 
Kdded,  I  ihoaU  tiaot  yan  might  aitely  oonclada, 
if  yon  found  anj  more  worms,  that  they  came 
vith  the  water.  Si>  far  sa  I  know,  they  ore  not 
inJDiijiu,  but  thsy  an  unpleaeant  in  a  gUia  of 
■witer,— Xr3».  Dob. 


[456S3.1— BmBBofProJootUe.— Ifno"8leTa- 
tion"be  ^Tcn  to  a  gun,  that  ia.  if  the  baitel  be 
vbiclly  bacUi>Dt>],  the  ballet  will  reach  Ihegioand 
jnthe  tune  time  m  if  it  had  drop^e]  down  at  tba 
mmle.  TlCtB  the  casaof  a  Hartini  riSe  fired  fram 
the  dioolder  (which  ihooting  po'tUnn  ieeme  to  be 
■fiia  ooming  into  nse),  it  would  be  about  6tt. 
kigb,  mod  Iha  bnlJet  would  fall  thia  distance  in  a 
time  giren  by  IbR  toTmuti  S  —  ^  aC-  This  time  U 
-SG  noond,  and  u  the  boUet  hai  an  Initial  Telocity 
of  (about)  I.SOOft.  per  seirand,  it  would  t»T^ 
TiSTL  wbile  falling  t<>  the  ground.  U  fired  at  a 
dktenoe  ol  lOutt  above  the  earth,  the  bullet  would 
take  ib  noonJ*  to  tall,  and  would  tniTsI  3,2.^Dlt. 
7Iia«  nanlti  are  obtained  on  the  auppoaition  that 
the  firing  i*  iu  racao :  but  thia  ii  of  oouiee  not  the 
4Wa  in  piactice,  and  the  reaistaoce  of  the  air  being 
nn  great,  the  theory  of  prnjeotilea  ii  of  bat  little 
Die:  inaease  dtad  by  "Todhunter  "  the  actnal 
nnae  was  only  l-6thof  that  gireo  by  the  for- 
unu  B  "  «'Biii2^;.  If  the  nfie  be  auppoaed 
lying  on  the  graund,  ao  that  the  bullet  rubs  over 
-tiie  mrftce.  the  range  then  would  depend  maiely 
on  Uie  frielion  between  the  bullet  and  the  earth  ; 
ail  iMiitanca  being  negtectsd.  The  (rictjoa  wonld 
1m  gnat  ia  practice,  and  the  qaeatiou  presents  on 
difSenlty,  beiog  aimply  a  case  whete  an  initial 
-  ■  -^-    -  "s  ^adnally  drstroyed  by  a  retarding 


— Wk,  Jobs  Gbet,  Qoayaide,  Nei 


—  Tools  foTBendlnic  Iron.— In  answer 


tamf=  uf- 
«utle-OD-TyDe 

[IJTOO.]- _ 

to  '■  W.  J.  B,"  the  wings  are  not  "  abut " 
•xle-nurdi,  bat  in  to  tbam ;  2Dd,  the  g 
jfaould  be  beat  before  tbe  wingt  are  attached;  3rd, 
It  is  doabttal  if  their  mode  of  muiufaoture  ia  at 
nitficient  ifctereat  Ito  general  readers)  to  variant 
the  ooat  of  wood-cuta.  Should  the  Editor  tbiok 
to,  I  will  send  description  of  tools  required ;  in  the 
'^--    !  will  try  to  fmplain  the  way  ia  which 


',  and  acta 
out  wbich  it  ma;  turn;  r  is  a  roller. 
!■  a^atust  the  bad  of  tbe  hook  doling 
ptooawof  bending;  i  is  a  lug,  to  which  tha  eje  (S 
tba  book  ii  tasteoed  by  a  pia  and  cotter.  It  that 
WMk  and  Bgly  bak  ia  required,  it  aboold  be  giien 
wbiUt  tba  eya  it  forming.  Tha  eye  and  neok  of 
tha  hook  m  list  be  coaled  betora  being  cotteied  up. 
aod  tba  part  n  of  the  hook  aboutd  he  flattened 
beforeit  IS  detached  from  the  lerei. — Ex-Blmk- 
EMna,  GorfiQ  Brook,  Maacbettar. 


1  SDbject. 
th  of  tha 


hlcb  ha  will  find  Bareral  repli..    _  ... 

Tha  amatl  springs  ara  to  preveat  the  teeth 

nomb  janing  against  the  pins.— EsBa^, 

[ISTiS-l  —  Watch- Springs,  —  Presuming  yon 

ean  preaerTing  a  atook  of  ipciags.  I  would  sug- 

ist  keeping  them  in  plumbago — that  ia,  powdered 

acUead.     How  thoy  are  to   bo  preserTed,  if  yoD 

ean  that  they  rust  in  the  watch,  I  oaanot  Bay  ; 

but   the  mainsprin)^   might    be    oiled,    aod    the 

balance-iprios  micht  be  of  soma  other  material 

an  ttaor— Nun.  Cob. 

{4fiT«2.1— arlndlnsr  Uodel  Taps.-Nothing 
bettor  than  flnaly-ajfted  Bath  briok  and  water ; 
SnithwithoiL    Nerar  oae  emery. -JAtJE  OP  All 

TOADBS. 

[1S761.]— nedloal  OoU.  —  To  Mb.  Lax- 
lantB. — I  ahoDld  be  obliged  it  you  conld  spare 
raetoaend  ma  a  drawing  of  tbe  connaoliona.  I 
_iTe  no  doubt  I  shonld  manage  it  from  jont  ex- 
planation ;  bat  I  want  to  be  certain  faefoie  I 
commence.  Am  I  right  in  the  fallowing  tor  the 
BrstpowerF  Odo  end  of  primary  to  break  spring 
"  e  other  to  battery  terminal,  Ibence  to  atud 
1.  Stad  No.  1  to  HeooDdary  terminal— break - 
Bpring  to  the  other  secondary  teimlnal— the 
other  battery  wire  to  bieak-aciew.— EaauiKSB. 
[46777.]~Pvaffla  lAmp  BsBerrolra.— It, 
after  the  top  braaaea  ffeie  pat  on  with  plaster,  they 
were  painted  OTsr  with  gum-water,  or  kIus  and 
treacle,  or  were  gommed  orer  before  using  when 
bongbt,  thia  noitaniui  would  not  occur.— Jaos  of 
ATiTr  TbAUBS. 
[15802.]— Braalnff— There  ia  a  mittaka  hare;  I 
link  brass  filings  ii  meant  inatead  of  brass  flt- 
oga.  Yoa  must  be  somewhat  of  a  judge  of  metal 
I  know  what  aort  ot  braaa-Slinga  to  uao  for 
razing.  Uae  Sne  wire  or  apelter  in  Drefeienae, 
..id  paaa  an  iron  rod  through  your  tube,  to  keep 
from  bending. — Jack  o?  Aci,  Tuidbs. 

158CM.] -Water- (JM.-May  I   ask  "  H.  E." 

Cp.  926)  for  a  mure  detailed  description  ot    tbe 

elbod  of  making  water-gat  from  the  oily  oi  tarry 

attei  from  coal,  io.— J.  W.  I. 

[45S0H.1— Bnuln^   I^ttera    from   Leather 

Bag. -The  gnaslion  iB,  what  are  they  pot  on  with? 

"  '  had  such  a  job,  first  1   should  trr  aiiirjta  of 

le  ;  if  that  did  not  move  it,  I  should  paint  over 

letters  with  turpa.  and  soften  witb  auft-soap, 

and  after  b^iug  on  an  hour,  waab  nith  clean  water  ; 

that  wiU  remove,  it  puat.    If  that  failed,  I  would 

waah  it  with   oxalic  acid.      if  done   with   spirit 

vaiuish,  the  first  will  remove  it ;  it  with  oil,  var- 

,  gold  size,  or  oil  pBiDt,  tbe  seeoad  will  remove. 

ith  oommon  inks,  tha  last  will  remove  it.     But 

two  first  applioatlons  might  rer^nire  the  aott 

Boapor  oxalic  aoii}  to  dann  it  oS.— >IaCX  Of  All 

[45833.]  —  Watoh  Query.  — I  beg  "  Wood- 
igh'a"  pardon  for  objecting,  as  I  must,  to  the 
atemont  that  "  jewel.holea "  roquira  no  oil. 
What  would  bo  the  CuQsequcnce  it  a  watch,  having 
no  oil  at  the  pivota,  waa  taken  tor  wear  by  a  par- 
son BubjiBt  to  profuBB  perfpiratlon,  as  many  are  P 
I  gtaattbatjawel-boles  do  not  require  so  muohaa 
brasa-holes ;  but  that,  because  jewelled,  a  watdh 
does  not  require  oil,  neither  1  nor  any  sensible 
watchmaker  can  allow.  I  have  frequently  fonnd 
the  pivots  in  a  jewelled  watch  nearly  de- 
stroyed by  corrosion  and  friotional  wear,  which 
I  oould  attribute  only  to  tbe  absence  of  oil,  or 
throoah  ita  having  dried  up.  The  only  jewelled 
part  of  a  watch  that,  in  my  [>pininn,  requirea  no 
oil,  is  the  roller-pin  oF  a  lerer.  Even  at  regarda 
that,  opiniona  differ.— Alfojos. 

[45834.1 -Midland  Engliioa.- To  "Motbob." 
—The  230  to  239  class  were  built  by  Beyer,  Pea- 
cock, and  Co.,  1S68,  and  fitted  with  tha  necessary 
condenaing  apparatna  for  working  over  tbe  Metro- 
politan Railway.  These  tank  enginag  had  a  loug 
rigid  wbtet-bsse  ot  ISft.  6iu.,  aud  were  found  to 
be  unsuitable  for  running  over  the  aharp  corvee  on 
that  lice:  therefore,  iu  1SS»  and  1370,  they  were 
eonTerted,  at  Derby,  into  maiu-tiue  tender  enetnet. 
Tha  cylinders  are  IGl  by  24,  coupled  wEeeli, 
SfL  2in.  The  340  to  349  class  were  built  by 
Hawthorn  and  Co.,  1853,  ISSt.  Some  of  these 
engines  have  bean  broken  np  and  replaced,  and  alt 
the  others  complataly  "rebuilt."  The  cylindera 
vary  from  16,  IGJ,  to  17iQ.  Diiba  and  Co.  built  the 
e30to  619  claie  of  goods  enginas  from  Mr.Kirtley's 
dedgn  In  ISeS  :  the  cj  lindeis  are  16)  by  24.  The 
930  to  989  class  were  alio  built  by  Siiba  and  Co., 
1871,  1372,  1873.  and  designed  by  Mr.  Kirtlej ; 
the  cylinders  are  17by  21.- CLaMisTE.STBBiTOM. 
[46836.]^.  Taurf.— In  reply  to  "F.E.A.S.," 
I  mav  say  that  the  potition  angles  were  anivad  at 
by  estimating  tbe  angles  respectivaly  made  by  lines 
drawn  from  the  small  atara  lo  the  principal  atar 
with  the  meridian.  The  sseend  angle  ahonld  he 
251)'  and  nut  21)0',  and  the  diatauues  from  a  are 
about  equal.  I  patimate  the  distances  at  quite  2°. 
My  object  in  aikiug  tor  distances  and  magnitndea 
is  that  I  ihiok  they  may  form  guides  to  seeiiig  the 
,  which  I  am  hopunl  in  Ming  at  I  bare  aesn 


the  Debiliaama  in  Lyrm  with  the  HiuIsUm 
The  two  Stan  I  refer  to  eeem  the  ialy«B 
about  this  distance,  and  are  compsiatinlyM 
Tber^ly  of  "F.  B,  A.  S."  has  called  mftiailk 
to  a  canont  blnnder  on  my  part  m  lookwbl 
coiiKi  at  an  angle  of  108".  I  imt^iBBdl «. 
star,  n  /.  the  priuci^l  star,  bnt  dismiitsJ  it  ilai 
as  in  tha  wrong  potition. — Zbsu. 

[45852,1  —  Tamisli  for  I<oao.  —  "Warn 
Body  "  is  not  the  best  varnish  tor  lostMi^ 
being  too  tender.  "  Engine  copal  "  it  tWn« 
one  to  employ,  being  made  by  tba  btstntf 
turera  oiprualy  for  tbe  purpose  rsgind  h 
querist.  It  he  wiUadvertise.  I  wiQ  teUkri* 
to  obtain  the  right  article.— DixdIX  D15Tji;. 

[45870.]— Waterwbsel.— To  "Stmnn-.v, 
beg  to  thank  "  Sunlight"  vary  much  fatiit^ 
nees  and  promptitude  in   aaswaria;  " 


the  course 
caUinthaaid    ~ 
bot;  but  I  Bnd  that 


Idbs^Li 


iWlrka. 


and  more  than  I  could  conTenfrntl/  mS[u 
being  sn  amatenr  mecboaie,  I  tbii^M  iBli 
aid  of  Bome  advice,  which  I  fait  tntlMlM 
thtough  Um  Ekoubh  Uaasixio,  IttriliM 
the  job  mytalt.  In  accordanos  wltk  "Ni^^ 
wish,  I  iiiiiiil  fnlliiiiiilii  fiiilbnrfirtiiAii  \ti 
ot  itream  BTscagM  abont  SOtL,  dqtt  baa  kk 
at  tailraos  to  watai-level  of  t^  wtte,  iMk, 


lighway,  Ilia  effeot  of  doini 


tbe  bead,  at,  briudaatlb 
-eet  of  doing  ao  wid  bibtaa 
the  road.— C.  W. 


[45877.]-Troolioldal  Cntter.-Ii  n(tj  1 
"C.E.  L."  I  may  say  that  I  feir  I  eoiiU  ul  p 
full  dimenaioni  of  my  onltar  withoul  tuAr  111 
inga  than  thoae  already  publiahed,  tad  jaOlfh 
Editor  might  object  to  more  demtudt^Mfe 
apace.  H,  howover,  "  C.  E,  L."  wiUntittB 
to  the  address  at  the  and  of  my  aitidi,lMk 
bappy  to  give  him  all  the  help  I  IW.-C  1. 
Boitbub. 

[The  Editor  would  not  object  at  sU,  nil 

E refers  that  information  should  be  gitag  ii 
E  M."  tor  tha  benefit  of  all.] 
[45380.]- Qravltr    BscapenMat  QoU 
should  imagine  that  the  fly  ol  "Giinsi'i" 

eilber  too  small  or  loose  upon  its  ubn; . 

probable  that  it  is  too  small,  and  that  aha  fc 
going  springs  are  aet  np  by  p(«MiB|  iht| 
Eaok,  the  fij  doea  not  control  the  tnii  idt^ 
and  uieesespemaDt trips.  Tha  nmsdjalaa 
ii  to  inortue  the  ant  of  tha  fly.  Ttik  ofM 
letting  op  tha  maintaining  power  befcn  Mi| 
I  wot^  remind  tba  ^oerut  and  thosa  >ts)a 
replied  to  tbe  qnery,  that  a  grarily  tMMl 
from  ana  with  an  impulse  atetpaiMf,  DiMt 
as  the  pallets  most  be  lifted  at  anyMlll 
with  a  dead  or  other  impniaa  saeipaMstiH 
sufflciant  it  the  wheal  aimfdr  toUom  tki|M 
during  the  thort  time  ooonpied  in  wialiil.  M 
tha  driving  weight  wiU  not  set  np  tha  gsiMflg 
soffidsntlj  to  lOt  the  pallet*  pronvtlj  mmm 
wsiaht  it  mudi  haavin  than  neacttaiy  IkW 
the  olook  :  beoo*  the  naoaidty  tor  stftaf  *• 
springs  before  winding:  3Blb.  on  a  tnfbaU 
not  an  exoesaiva  weight,  aud  I  do  ant  ttiM 
draughts  mentioned  aboold  affect  th*  nH  n 
clock,  providing  it  it  wall  cased,  nl  M 
fattened  tc  the  wall.— A  Ci^bxehvU  Q* 

[45880.]  -Oravtty  BaOHpemant  QIiAA 
my  reply  (on  p;  649)  for  "  lap,"  read  fm 
tiaoHcfc.-J,K.P. 


tOkJahtW 

IbatU-Bf 

li-t*ifi 

t*A» 


[46880.]— Oravlty ._ 

much  obhged  for  tbe  replies  to  myqi 

am  oa  yet  without  a  remedj,  and  thii 

clock  bsf  removed,  and  a  letter 

returned;  to  I  hope 

me.     1   give  the  fuj 

The   weight   falls  about   40in.  in 

pondulum-bob  ia    Oin.    by    ' 

251b.)     Tha  teeth  on  the  n 

170.    In   Eholish   Ubchaxic, 

names  one  tpring  for  tooh  a  i 

towarcU  tha  teeth  ot  the  wheel ,  ■»— ^^ 

baa  three  iprings,  tamed  tha  nrati  T^^S 


I  have  done  also.  The  clock  haa  a  Ij,  **!* 
being  Hin.  long.  It  upoar*  to  ""^3 
going  round  in  eight  baatt.  I  hen  >■■*! 
"Fegauredatuff"  suggetted.  By  haldal  O 
detent  out  of  teeth,  and  lattingtht  fMl  | 
weight  on  again,  the  detont  cttckt  *<*^5 
teeth  :  then,  by  taking  oS  tha  wuU,  t^f^ 
ia  tight.  What  I  haro  done  awn* tahtn^ 
somewhat  ot  a  change;  for,  in  wialMIV' 
atopa  now,  mom  than  trips,  bat  ■tiilp"**! 
three  seconds  at  a  jnnp  lAKtlDffD^BJ 
when  winding,  tha  oloek  M*mi  to  g*  **^B 
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[45S90.]— Indnotian  Coll.- Mr  thauka  Bia  due 
to  Mr.  Lancaater,  "  H.  B.  T.  S./'andJ.  Brown 
for  tbdr  repliee.  Ite  Jatlu-,  1  tbiuk,  bu  mia- 
nnderslooil  mf  ignoiy.  The  cuil  I  propoaed  it 
pimctiullv  a  QtunDcrcjf  imall  c  ila  oiitba  rergiuoD 
plKi,  joined  iii  l^rlit.  I  uu.lBraUnd  that  fiffera 
from  Appa'a  pinn.  M;  prEariiE  coil  ia  built  on  the 
FemiKiD  aystem,  but  has  brukm  down  oiriDft  to 
thgdecompoaition  of  thx  ^ultapeich*  papoi  vith 
whiah  itia  iuiulated. — U.  A. 

[46896.]— FamlsBtlBC  Oak  with  Ammonlk 
to  liarkBD  Its  Oolonr. — In  anaweriDfi  tlu  above 
quMtiOD,  ire  muat  state  that  the  Ilfit  thing  necei- 
M17  II  B  wotd  or  finoias  nmilu  to  the  iketoh. 


inltro 


ime  b;  tha  BitiploviiLeiit  of  the  cpmponni 
for  aomc  mtful  pnrpoie.  On  my  Tiait  to  Lndwlg*. 
hafen,  lut  November,  I  foand  tha  raaonfactar- 
of  indign  ia  fall  aotititf— 200  klloB.  of  propiolic 
■Old  paste,  coDtainiog  2fi  pn  cant,  of  the  dr;  add, 
vera  produced  eTer;  diT.and  th<a  ii  aold  at  thu 
price  of  lOi.  the  kilo."  The  data  of  thia  letter,  I 
may  odd,  is  Decembei  31,  18S1.— CBXuiSTLurA. 

[4S900.]— UmellKht,— I  note  Mr.  W.  J.  Baih- 
ford  mautiODa  Ihia  matter,  and  deaciibea  it  ai  Mr. 
■'  Qilmoui'a  matbod."  Tbia  ahonld  be  atttibuteil 
to  Dr.  John  Ifiool,  wboae  diraclionaJur  the  pracMa 
aiaetly  as  atmted  at  pOj^e  619,  inoludiDf  the 


ratiifdtl 
not  ha 
ibed  it'  m  "dnrabls'''  and  "  ifFeotiTe.'' 
Durable  it  oertainty  is  not,  oa  the  cjlinder,  unlau 
iocased,  aa  I  deacribed,  would  quickly  tall  ti, 
pieces,  except  a  very  small  jtt  01  oiyai 
used.  The  idea  iraa  first  put  lorwanT 
Journal  af  rhotoyrapK;/  aome  time  ia  1872,  \ 
think  ;  but  was  only  racommauded  as  auitable  for 
making  enlargements    There    a    light    of    but 


Tlie  n'le  mnst  be  rpsuUted  ocoordiog  to  the  amonnt 
of  work  it  has  to  do,  and  the  roam  tha  owner  baa 
mt  his  dispoial.  If  it  is  made  aufficientir  large  to 
liold  six  or  eight  chair-framea,  it  will  ba  a  nioe 
medium  aiie,  and  the  coat  will  not  be  very  great. 
Now,  haling  got  our  case— whether  it  be  tin  or 
wood  it  murt  be  perfectly  air-tight,  and  the  bert 
WBJ  of  nuuiaglng  this  will  be  to  paats  slipa  of 
paper  or  Amencau  cloth  over  the  joiuts  and  cracka 
Xa  there  be  any.)     Aa  illnstrated  io  our  tkaleh,  it  ia 


ro  doors,  tha  01 


of  whioh  is  left  entirely  to  the  reqni 
the  genius  of  the  operator.  B  ia  tha  principal 
kpeiatnre  in  which  we  place  the  pieces  of  wood  for 
fomigation,  and  C  a  smaller  one  for  the  reception 
of  tha  liquid.  So  far  so  good  ;  bat  we  come  to  tba 
ohemical  which  faaa  to  be  used,  and  thia,  I  belioTe, 
la  somewhat  apecial.  so  gire  tha  fnll  partioalan  :— 
I.(q.  ammonliB,  S  Q.  S>4.  Aboata^olf-pound  of 
the  liqoid  is  cipabls  of  filling  40  onbio  feet 
«t  air.  Onr  qaarist  will  no  donbl  be  aware 
that  taanie  aoid  ia  espeolally  preaant  in  oak, 
•nd  the  onmoniacal  gaa  acta  upon  tbls  i  the 
cdteot  of  which  is  that  the  wood  is  permeated  to 
9t  ooDiidcvable  depth— in  many  coses  to  soeh  a 
depth  that  the  plane  may  be  iicntly  applied  with- 
Bot  the  removal  -'   -' —     ■""-  .  .-  . 


r  reply.     Pre' 


iothe 


■itaelaa  beiog  placed  in  the  ease,  they 

^baolatelj  finia bed,  even  to  fine  papering,  as  one 
of  the  advaotages  of  fumigation  ia  that  thegiainis 
not  laised  ai  in  alaining.  As  tha  ohemioal  osed  it 
vwy  dangerous,  every  care  mnat  be  taken.  It  is 
bj  far  the  beet  and  safeit  pUn  to  haira  evnything 
nady  before  inaerting  the  liquid.  Plaoe  every 
Vteoe  you  wish  to  fumigate  In  tbe  c*■^ 
*nd  than  paper  down  the  principal  dooi 
B.  Nait,  brug  a  boain  or  dish  near  tha 
door  0,  poor  oat  your  liquid,  and  plaoe  it 
In  instantly  and  olosa  the  door.  Ba  exceedingly 
oorefnl  not  to  inhale  any  ot  the  gaa  whioh  B 
«Bltt«d,  or  atupetoction  will  aaaoa.  A  very  small 
qsastity  ot  the  gu  whiob  ia  set  tree,  if  soUarsd  to 
■pread  in  a  room,  is  quite  capable  ot  suffocating  tbe 
mwnpMits,  and  one  or  two  eaaes  having  come 
wdM  my  own  observation  only  adds  proof  to  my 
■tatemant.  <0f  eaitiM,  I  do  not  maam  abaoluta 
•aSooation.]    The  pipe  and  tap  K,  whiah  is  at  the 

aal  the  oase.  ia  tor  oarrying  oS  ttia  ita*  whan  Oia 
)lat  are  aufflciantly  bnwnad.  We  eaonot  give 
aay  amaet  length  ot  lime  that  ia  allowad  tor  the 
•oUon  of  tha  fluid— ihiidepends  apon  the  dggree  of 
ooloor  wiihed  for.  Fomigatioa  la  by  no  meoni 
oonflnad  to  oak :  it  aoawen  admirably  tor  mahogany, 
ohaataat,  and  olher  woods.  It  ia  a  valuable  and 
«B*y  method  ol  deetroying  that  new  appearance 
whiehoni  "sitbetlcs"  ao  much  abjeot  to  in  the 
funlhire  of  the  present  day.  Allow  me.  In  oon- 
«liioion,  to  inform  "D."  Uiat  tbe  penning  of  the 
•bora  in  auawer  to  bis  query  haa  given  me  the 
oraataat  pleasure,  and  I  aiucerely  hops  that  he  wiQ 
bo  aa  much  b«uetitid  thereby.- A.  HiJitxnc. 

r45B9T.]~ATtttlclal  lodlro.-The  foUowing 
aKtiMt,&Dm  a  letter  Qf  Frofeisor  BoeycrtoPro- 
teaaor  Boscoe.  1ik«n  from  tbe  Journal  of  the 
Sodety  ot  Cheaii:a!  Industry  just  itaoed,  may 
intaieat  your  readers:— "Ttie  series  of  OLaratloita 
naoaasory  for  panning  from  taluine  to  indigo-blna 
■re,  OS  is  seen,  rntli^r  l^ng,  bat  t<aah  process  works 
ao  Tcgularly  aod  well  tbat  tbe  praparmtion  o(  pro- 

CdUb  add  and  it*  convenion  into  indigo -blue  cui 
I  Mrried  oat  with  perfect  ease:  the  only  serious 
imperfection  in  tbe  procats  is  the  loss  of  41)  per 


[45901  .^-Detbotive  Iroa  Soa-BtoTe.- Uako 
the  nppar  part  of  tiie  stove  on  Phillipa's  plan,  two. 
aheet  ^r- apace  cylinders,  with  a  ring  of  jets  be, 
tween  Ihem.  I  have  hod  aniih  o  one  in  ma  fo! 
years,  with  good  results.  Open-fiome  rodlatora  an 
poor  atoToa.— J.  W. 


I  were  aboot  to  make  it  I  ahoald  get,  if  poaaible, 
pur  at  BOtlng-rod  foRolea,  oae  ot  WMoh  wonld 
toim  ttie  plunger  (the  one  end  being  piugood  ni^ 
and  anotharplag  to  form  the  eye,  where  tbe  rod 
from  the  eceentiia  takea,  being  •oldeied  hito  the 
nppar  and),  whilst  tha  outer  tube  fonns  the  barrel 
At  tbe  top  end  we  »oUet  on  tlia  gland  aa  shown, 
whilst  tbe  packing  gland  is  a  sapuate  eaating,  aa  1 
have  shown.  Aoou^e  of  studs  ef  iron  ot  brass  irira 
and  a  oonple  ot  small  nuta  Onish  the  gland.  Tha 
bottom  caiting  is  the  one  moat  diffioult  to  deal  with. 
We  want  oT-sbaped  oasting,  whioh,  it  we  make  tha 

ettern  as  a  block  of  tha  nght  shape  outalde,  will 
best.  Su^poung  we  have  the  easting,  ire  first 
drill  a  hole  into  which  the  barrel  ot  (he  pump  will 
fit  nicely,  and  we  then  drill  the  nppcr  nid  of  the 


^riU,  ab  ot  to  ijlow  of  „— -, 

This  latter  screwed  plug  is  again 


e  bottom  volva.    Both  top  and  bottom 


dtDl  np  with  the  Iirgs 
u_  _  .1  _  pju    ^[  bottom. 
.  driUad  to  cwry 
plugs  ar» 
tbe  pipes 
..  pea.    The 
.  ilh  advantage 

turned  np  out  ot  brasa  tod.  A  cross  passage  fnnn 
the  spooa  between  the  vajvea  to  the  barrel  Is  formed 
by  drilling  through  the  put  where  tha  barrel  is 
seoursd,  and  plogglog  th«  hole  at  tha  one 
end.  A  Birew  at  bottom  oloaea  the  barrel. 
Host  likely  the  terrulca  would  be  a  little 
too  tight  a  fit,  but  can  be  readily  eased  with  a  very 
fine  lUe,  afterwarda  finishing  with  emery  oloth. 
One  great  advantage  of  the  plunger  being  a  good 
fit  In  the  barrel  is.  that  for  a  small  pump  it  will 
SDok  and  force  for  battat  than  one  where  thare  ia 
any  spooa  round  the  plunger ;  and,  in  addition,  it 
forma  a  gnidoi  *o  that  thwe  is  less  bother  to  keep : 
the  glond  tight.  A  ven  little  quontity  of  lamp 
cottMu  wen  vreaaed,  will  make  a  good  joint  For 
liiaa,  I  may  add  that  the  plunger  may  be  |ln. 
diam.,  and  to  allow  a  stroke  of  Jin. — the  barrel 
and  other  parti  bdng  a  siie  to  tolt  tha  eonvanience  I 


of  the  maker;  the  valve  should  be  also  |ia.  diam. 
The  height  of  vilve-boi  iaahowii  iu  figures  ;  the 
other  parts  being  full  sixa.  Thetead-pipe  may  ba 
^in.  brass  pipe.  Any  detaili  not  plain  to  you,  on 
inquiry,  I  will  moke  cteor.— SunLionT. 

145919.]— FUterln^  Feed- Water  for  BoUara. 
-The  best  plan  will  be  to  sink  two  wells  or  brick 
tanks.  Iiet  tbe  water  into  the  first  shollow  ooe 
from  the  river  tor  a  filtering  tank,  and  pnmp  from 
the  deep  one.     A,  inlet  from  rivet;   B,  fillcring 


tank,  consisUng  of  three  couisss  of  bricks,  lit. 
course  gravel,  1ft.  of  flaa,  lit.  of  smd  ;  C,  outlet 
into  reeerve  tank.  Pump  from  tbia  to  boilers.  Tbe 
bricks  are  to  be  placed  as  shown  for  bottom  of 
filtering -bed,  tivo  rows  upon  edge  ch'^uered  and 
top  ooune  flat  Next  comes  ballast— Jacz  OF  Au 
TRiiaa. 

[4S9ig.]— VUtOrtnK  Feed-Water.— I  shoald 
not  advise  yon  to  naa  an  iron  tonk,  as  you  anggeet. 
The  labyrinth  would,  of  conna,  be  hoiizontal,  and 
yon  would  lose  the  value  ot  o  larfaoa-prFSsore. 
You  say  you  lue  GOOgals.  per  hour  ;  now,  for 
totety,  you  should  provide  flltariag  capacity  tot 
I,aO0nla.,  or  you  may,  when  voor  filters  let  a 
little  tool,  find  the  supply  run  abort,  especially  if 
the  water  is  very  dirty.  I  ose  about  I  OOOgali, 
po!  hour  river-water,  the  method  of  flltratUm 
being,  firstly,  aiettliug  pond  to  receive  Fupply  from 
river,  so  as  not  t>  send  all  the  dirt  into  fliten. 
AnothHTobJeat  also  is  to  ntch  o  good  store  whau 
the  river  is  at  ita  clean-st,  aay.  juat  after  a  flood. 
The  flitanare  as  follawa,  of  which  I  have  a  pair, 
ao  that  one  can  ba  in  use,  and  the  other  cleansed, 
nquired :  They  are  built  of    bricks,    and    the 


ir  bottom  abont 


be  empty,  place  ai 

1  ft.  deep,  about  lua  ana  or  ooooi-nna;  now  a 
layer,  aay,  one  halt  os  lorge ;  now  another,  say, 
bean  dze,  6in.  deep ;  then  some  drpth,  obout  pea 
alia ;  then  flniah  with  Itt.  rough  aea-saod.  Thil 
will i^iva  you  1ft.  for  pretauie  below  inlet-pips; 
this  la  ample.  Ton  next  require  o  receiving-well 
for  filtered  water  to  flow  into,  iu  which  your  pump 
Is  fixed.  Should  you  be  near  the  aao-shore,  gettiw 
the  material  is  quite  eaay  ;  but,  if  not  of  course,  it 
it  expensive.  The  aaud  majr  be  lightly  akimmed 
when  dirty,  ond  the  sbimminga  washed  and  used 
again.  It  yon  think  tbia  would  suit  you,  I  should 
be  pleased  to  render  you  ony  advice  iu  dataO,  with 
akel4sh  or  otherwise,  if  you  advertiae  yonr  address 
in  "  Sole  Column."— Oh  OlTAnii, 

J — Tbe  Andlphone. — The  audiphone, 
OS  inveoted  by  Mr.  B.  Q.  Rhodes,  of  Chioigo,  oon- 
siats  ot  a  sheet  of  thin  elostio  Toloonised  rubber, 
generally  ot  square  shape,  with  tha  camera 
rounded  oft.  It  may  be  ot  any  convenient  aiie 
'-mj  from  six  inohesto  a  fuot  in  the  side).  At  the 
liddla  of  one  edge  is  fastened  o  handle.  AC  each 
end  of  the  edge,  opposite  to  the  one  oarrying  the 
handle,  ii  a  hole,  and  passing  through  each  hole, 
ond  fastened  there,  is  a  string.  The  strings  are 
led  diagonally  across  tha  plate  to  about  tha  centre 
and  ate  there  tied  tosether ;  one  is  out  off  dote  to 
the  knot,  and  the  other  osiried  down  towards  and 
post  the  handle,  and  cut  oS  about  six  inches  beyond 
the  edge  ot  the  piate.    A  oonfarivance  is  fixad  to 


pUts 


tudding  the  haodle  iu  t 


I  left  bond  with  the 


with  tHe  right  hand,  the  elaatic  f 
lulled  into  a  more  or  leas  ourved  form,  aud 
lurtber,  that  it  may  be  kept  so  by  olancbiiig  the 
itrlng  with  the  oontiivanee  before  referred  to.  In 
using  tha  instmment  tbe  top  of  the  rubber  plate  is 
ll^tly  pressed  against  the  upper  teeth,  the  convex 
la  bemg  dlreobsd  towards  the  speaker;  the  string 
..  then  tightened  or  slackened  until  the  beat  (.Sect 
is  produced,  when,  by  o  toneh  of  the  fioscr,  the 
string  if  aecured  in  porition.  Proteaaor  Colladon, 
of  Geneva,  who  atudied  tha  action  ot  this  iuatni- 
nant,  found  that  the  sheet  of  ebonite  migbt  be 
idvaotogeouily  replaoed  by  a  sheet  ot  fine  elssUo 
^lordboard,  tba  beat  kind  being  that  smooth 
.lense  variety,  known  to  the  trade  as  "  shalloon 
Ijoatd"  or  "  satin  board"  (carton  d'ortlei),  whioh 
ia  a  fine  kind  of  yellow  mill-board,  with  a  very 
smooth  glaied  lunooa.    A  reatanguloi  Awik  lA. 


fl7l 
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thi*    ntftlnrUI,    nlmiit    IHiti.    by    I(i|,i.   farokd,    it 
■nlM^nl,  niul  vuiiuhml  ut  tliii  Mlf[ii  whnra  it  i> 

C*  ml  In  nmlwit  with  tlta  tMith.  in  uw,  nna  i,t 
•luirt  MiIh  it  lirw ml  Baaliut  tlia  tnnth,  aii'l  the 
miMMln  Dliiirt  )>1i[h  iena|H<il  iu  lb*  hand;  iireaure 
la  UlM  ■■•liUi'il  Uj  ratilHK  tLa  h*n(l  niiUl  thn  tx.ftrd 
has  aiauuHiil  tlui  |irii|Hir  uuivaturii.  Ilia  muni  nidi, 
Ml  bofim,  bnliiit  iliiacitail  towanli)  tba  iipeaJiar. 
Mr.  Huniwa  KUrtabnr,  ul  WarriuKtim,  furthnr  im- 
pIwtMl  Uhi  iiiatruuiiint.  Ilaffnuiil  that  bircb-vuid 
vviuMr  wai  jirufurkbl*  tu  tathnr  ut  th«  m&t^culv 
inuiitiouHil.  Alt  OTal  pinuii,  alioat  iiia.  bj  H^ia., 
!■  takali,  atiiwiuiil,  aoit  iMDt  tr)  a  curve  ia  a  luit- 
kbk  liluck :  it  ii  lh«U  faitaue'l  l>y  (Irin^i  and  pin*, 
Mid  allowud  til  vaiauu  until  dry.  Ailci  i«m(<nJ,  i 
tlu  auitiLca  in  vaiuiiWl,  lint  iritb  iLi^llac  in  ipint, 
aiul  allvrwaidn  (_Ui  ooaceal  tbn  ciilout  or  tha 
Tsneor)  with  the  name,  tii  which  a  nouJI  quantity 
of  ivory  blaik  liai  bena  addsJ.  Tbs  aiivantagaa 
olaimed  tot  thin  modiflcBtii'tn  of  tba  nutnuaeot  ue 
tkat,  b«ioft  bald  batWMD  the  tMth  scd  uMiiiag  do 
Dthe[«up|i<irt,itle»*e*bAthliaDdiat  libraty ;  and 
ftuthcr,  lAat  it  ii  mvie  ci&deiit  ia  bajumittiii);  the 
Umbia  ol  muaical  notea  than  the  forma  before 
daaciibed.  Lalar  bii,  Ux.  Fletcher  laggtatiid  tba 
uaa  of  a  thaet  of  itiff  btown  packine- paper,  with- 
out fold!  ur  creaaa,  about  Hin.  by  1^.  This  is 
bant  iuto  a  loop,  atid  tba  anda  plact^'  '   -—       " - 


If 


UrK*  majority  ol 

1  ibett  of  btoWD  L-r— . r 

Bupply  himstlf  with  a  good  audi- 
DMd    not     any    loDgei    remain    a 

nd  upensire  qnesHon  whetbar  this 
wiU  prove  of  any  ase  in  ojiy  apecial 

t  i9  ol  any  nae  one  ean  be  improvised 
ly where,    a    cout^eit    prngramme    often 


Mr,  Fletcher  oonndna  it  a  diatinct  tinproTeaieiit  in 
erery  way  (except,  I  preauma,  in  appearance)  over 
hii  nrat  pattern-  The  anilipluina,  whatatei  the 
model  on  which  it  it  made,  conTeyi  the  lonoioui 
Tibrationi  through  the  teeth  to  the  bonet  of  the 
head,  whence  they  paai  to  the  inner  ear.  Tha 
■nditory  uer<e  then  acta  ia  the  uiuail  way.  It  it, 
" '"*    ivideat  that  the   irutnunaut  ia  only  of 

tea  where  the  injury  ia  lo  the  ezteroal 
When  tlie  inner  Bar,  oc  anditory  ncive, 

'e,     it    ia    quita    uieldaa ALfa»'P    VT. 


filling  two  ait:  Attheaudipbuoi 
ing  the  vibrationi  in  the  au  mechuiictlly  tbrougb 
the  te«h  to  the  bonta  of  ihe  head,  it  will  be  of 
cootte  undentood  Uut  direct  and  oloae  contact 
between  tliia  and  tha  natnial  opper  taetb  is  nocn- 
•axy ;  the  lower  taelh  !ura  very  littis  power  to 
conrey  tqundi,  tod  artidoial  teeth  ars  uneless,  un- 
leaa  the  plain  on  which  ttie  teeth  are  Bounled  are 
in  direct  contact  with  firm  roots  of  natural  teeth 
remainiog  in  tha  gnm,  a  rigid  meaoa  of  commani- 
eadon  bttweca  toe  andiphcne  and  tha  bones  of  thi 
bead  being  neceeairy.—THoa.  FLBTcaso,  Mmemn. 
■trF«l,  Wanington. 

[We  g&ve  an  lUostcatioii  ot  the  aadiphone  on  p 
ii,  Xo.  Iti.  It  will  probably  be  ■officieDt  to  saj 
.bat  the  audiphona  tent  by  Mr.  Fletcheris  i>ent  t( 
icDTvehaving  a  radius  of  ^in-approiimately.  The 
inrva  can  be  easily  strucli  by  taldug  a  piece  ot 
itiing  and  'ying  the  two  ends,  so  that  the  loop  is 
>in.  long.  Put  one  end  ot  Ihe  loop  over  a  pin  in  r 
ih«et  of  paper,  and  a  pencil  at  the  other  end  o 
the  loop  will  thin  deicnbe  tha  leqiuied  curve.- 
Ed.] 

?26.]— Book- EdgB.— Did  you  prapara  fin 
with  parrhmeat  eixa  and  bole  Or  red  chalk  first  F- 
JiOt  OF  All  Tbadej. 


therefore, 
ii   defA^tii 

[45920.]— AiuUphono.-^AlthQiigh  a  good  deal 
hat  been  written  un  this  luhjeet,  it  would  appear 
from  eonilant  inqniiiea,  that  vary  little  ia  known 
about  tha  inttromaut.  The  ortginal  iuTcntor,  Ur. 
Rhodes,  uats  a  thin  sheet  ol  hard  Tuloaoiaed 
rubber,  with  a  handle,  tbii  aheet  being  beut  to  a 
curve,  which  hat  been  found  naoeitary,  by  tilk 
oordt.  Tha  sheet  of  hard  rubber  oied  it  ideutiiia] 
irith  thoie  used  in  the  large-iize  manifold  writing 
booka,  and  in  oopyiug  prctaet ;  tha  handle  ia  totally 
unnuointary.  iuorEating  tha  onmberiomenne  of 
tha  apjutratui ;  and  the  tilk  cords  to  tttatoh  to  tha 
raquired  surra  are  also  wona  than  uaelett,  aa  the 
rnbber  plate  caa  ba  bent  on  a  warm  block  to  the 
rlghtcuivu,  which  !t  will  ntain  when  oold,  form - 
inu  au  audipbuue  which,  not  being  atroined,  lakes 
up  vibrutiout  much  mote  raadiiy.  It  would 
appear,  theraforo,  that  the  patentee  ohtains  4^. 
for  what  anyouo  oao  make  for  himself  for  it., 
wbitih  is  tho  price  ot  the  hard  rubber  iheeti  used : 
thiae  are  to  ba  obtaiuiid  at  almost  any  commnrcial 
■tatioiior's  shop,  the  only  practical  difficulty  being 
boiiiliDB  on  a  block  ahafrad  to  tbu  right  curve, 
whiohia  not  by  any  nieaut  needed  to  be  pcocisr. 
It  la  only  ueoeasary  for  tha  curve  to  l.a  eiiual  aud  ol 
■uoh  a  radini  that  ana  tud  shall  be  held  b.it ween 
tbu  lueth  whilet  the  other  and  hangs  dowTi  so  as 
niillu  ruba|{aia>ttheolutbinj,  and  make  diB&gree- 
iilii-i  ainitihiiiK  iiuiMM.  Baiug  myself  partially 
ibiaf  luaiioriuuiuted  withuneoftheoriginalform, 
and  ftimiil  Ihal  tot  my  iipMW  purpose  (to  heat 
mywll  playiUK  ou  »  muaieal  laaUumeut),  f- 
balidln  woB  ati  ununnwsarj  Dulaanoa,  and  that  hi 
(uLbar  waa  t»lb  liflavj  tor  ll«  powar  and  disagr. 
mbU  111  hidil  bnlwnni  the  tcoth.  I  further  ducovored 
(liat,  aiwn  tha  *h«|i»,  of  which  1  have  sent  the 
H.llliir»Miiil>lB.tli»matiirialiua7baaiirthuig,aud 
IliaVBiiiailHaadiuimlxalhifai'.loi'yaudiiihoUBauftiu- 

-   la.  whikI-  vMiniT,  bniwu  |ia|>er,  iia«ki< board,  thaw- 

lie,  ami  hani  lubliBr.    ()(  all   ib.tu,  Uia  ho.t 

■       ......   .  — .1 1  iteomod, 


»l»wi\»   til  1«  tl.lii  bin-Iiwo;"! 


iH.Ilt  III  ■bB|iK, 


^llB 


in  llm  liwlli  without  aay  aa^staiien  trom 
Ilia  bniKl.  I.r  aii  h-iir  iir  two  at  imta  wllhout  effort, 
1.1  rn<>l  It  la  liTgi'll""  »«"ra  law  niliiutot.  llw  iina 
i\.Z..i  L.  till!  l/\hluT  U  iiiaiUi  III  this  material.  The 

.|m^ll'.IM>l  alfK  I lll'Ult.  M  "■>  tJ'"  "'"■  ll"!)""!' 

iVh  |ri<w<'i      'I'l vL  iimiuiK'Al'E"  ■'■"  '*,  ■'^"^ 


t'f 


lilt      this     I 


■iiniMiiH*    1 - "■— "  1'™'^    '"     . 

I,  rt m    I'...  thU  ...MH-.S  ....iiiiiig  i.«.it«;d 

mm  ■  sLm.!  ■>!  ■nil,  KiKiu'lh,  brown  iiaiHir,  lielit  b.  the 
".v.!/  h"  tl'iiid.,  «l..\  It  Wirt  Ik.  f<,u,id  that 
m'*—  ...  I....K..I»>  /..riiit  III  11."  Iiapnr  d,-.tr<iv  its 

I  i,.«j  C C" » I.. "  "i-'i  ii'"t  I''"  '"''111'"""'"  '■"• 

"W,   *V.«"   Itinl"    IS  -ll-T""  ■•', 'I'V  -"""l"'); 

,,  .7,«,  a Il...t-(..f".  "f  "•-  ">'!)'  1"  •  ■"""" 

.  ..u.i.iik,il  I.I  I4WM        Al  "III"  "I    Ity  SnlBlltmO  BVBU- 

Zf   w!.Tli.riPMir^?^ta  |.ur]H«u.  Ill'  l«tliig 

;f;rr^»::*:;.:;'..|*".>"--*:'*'""f^■"''^'!l•''^" 

:;!,...■"  '■•'•1.1  witi""'/""!'.  ■"•*"»<  '""'""'■ 

,.n.'.  r.,.ll.l..  M  I  i-aalufr  «|«;1-hI  •"'7".  W""' 
all,  i....iiani«l  a  I-UI..III.    Mill-- tlimi,  1  havomel 


[4.>32;.]— Balgian  Tank-Bnginoa.— I  hs' 
much  pleasure  in  sending  to  ■■  Oroavenor"  ai 
your  other  readers  interested  in  the  subject,  the 


TtlUBS. 

Number i-S 

Length  3,*i7niii 


Heatisq-  ScBFita. 


Length  2,:Jiini.-ll.   SB. 

Breadth I.HU        3ft.ll 

Surface -Sm.'         Sin\ 

Uean  diameter  of  barrel  l.SL'Oiiim.   IR.^ 

Thickness  at  plates 11  l-Va 

Working pretsure per  cm.'  7'ostiLiti.  llOlk. 
ThiakneBSotfcameB(ext.)  Z-imm.        lii. 

Distance  apart  do I.IUS  iR.f. 

Keil^ht  ot  centre  of  boiler 

abovenOl 3,100       «tlt 

'eightempty tl.UOOlila.M'fti 

Weight  in  working  order  '"  """ 
Weight  m  laadinK  ar'- 
Weieht  on  noond  ai 
W«i^  on  tUrd  axli   . 
Wal^Lta*  fourth  axle  . . 
WdaUbnbailingaila..  iu,iMU        ti 

Capaai^  of  tank 9,S50Uliai.TI 

Capacity  ot  noal-bunkers  3,0Mkilo.  iiii 
Total  length  over  buffers  11,[M(Iduii.  SW 
Tho  above  engines  were  built  at  Brow 
well-kuowD  "  Socictt  de  Conitnistioii  di 
et  de  Matcriolt  de  Chemius  de  Fer." 
sapemsion  ol  U,  Ch.  Evrsrd,  mu. 
from  the  designs  ol  ISil.  Scbasr  i 
ohiet  engineers   at   the   Belgian  SUtt 


ir  58,000 
.  10,000 
,  r2,ft00 
.  13,000 


psrtjcniari  and  drawing  of  the  above- 

.joomotives.     I  had  tha  opportunity  ot 

thoroughly  eiaminjns  one  of  them  at  the  Fans 
Eihibliion  in  1S7B.  ft  was  a  cariosity  ot  the  Bel- 
gian sectiao.  T  shall  not  be  far  wrong  in  stating 
that  such  a  design  would  not  ho  favourably  looked 
upon  by  tho  Fhiglish  brethren  ot  tba  enginaeriuB 
pmtoaaion.  Hitherto,  there  bad  been  built,  both  ia 
England    and    on    the    Contiueut,  eight-    '      '    ■" 


ingines.  cither  t 
Diddle  pairs  ot  irheels  a 
Exhibition  offered  sevei 


>motiva 


.,    ._  which  the  twc 

cauplad.    The  late  Parii 


rf-iun 


ntbe 


tenilor- engines  ot  tfe  Paris,  Lyons,  and  Meditoi 
raDoan,  and  Paris. Orleans  Kailwaya ;  also,  f 
tank-engiueaof  the  Was  fern  Railway  of  Frani 
and  nl  tho  Qrand  Central  Barge,  that  are  us 
chiefly  for  suburban  traffic.  In  the  case  before  i 
this  principle  is  extended  to  three  pojrs  o[  midi 
wheals.  These,  with  the  extreme  leading  a 
trailing  pairs,  make  an  nnusually  long  engine,  ae 


OmmiBM  (IwaroB). 
ton  *50mm.        17-77ln. 


They  ware  designed  for  tba  Inf 
hilly  parts  of  that  railway.  Tie 
a  Srebox  ot  the  Belpaira  type,  with  i 
connected  to  the  crown -plate  by  IDI 
only  rational,  cheap,  and  most  piaet 
dispensing  with  the  old  torn  of  croni 
tho  door  IB  cut  clean  out  of  the  lower 
bBck-plste,  and  ia  consequently  larel 
iuimense  fire-grate  upon  which  the  fw 
thinly  dial ribaled.  The  framing  iiwli?l( 
no  other  ia  Bsed  aave  a  slab  luaced  ia  > 
eynuaetry  of  tba  engine,  eiteudisi 
c^liuders  to  tha  firatwx.  At  the  £nt 
embrsced  by  the  cyhnders  between  i 
bolted  ;  at  tta  other  end  it  ia  mtrel;  ■ 
a  kind  of  socket  riveted  on  Ihe  nrt- 
allowB  tree  expaneinn  of  boiler  wittott 
on  the  slab.  This  slab  fulfils  slso  the  i 
steadying  the  crank  axle  by  means  ot  t 
"■-xand  a  spring  which  relieves  tki  n 
rt  of  the  weight  thereon.  The  tletn-t 
may  be  sem  trom  the  dtswing,  <n*^ 


\raitELS. 

Diam.  ot  leading l,OBOmm. 

„      at  the  3  middle  ..  1,700 

„       ot  trailing    1,060 

Total  wheal-base    6,100 

Vrcm  leading  to  jnd  pair  2,200 
2nd  pair  to  8rd         "  ™" 


9rd    , 
4th 


Itigid  wbrei-basa  . 
Itetwem  tina  .... 
Uraadthottirat.. 


2,000 
.«4th  „  Do. 
totraUing  2.200 


3tt.fi  73in. 

27ft.  6-Tin. 

7ft-  aaiin. 


7ft.  2fllin. 
t3tt  I'Sin. 
4tt.  S.46in. 


llreadth- 

Tou 

Bottom  .. 


FtBEBOX. 

2,700mm.    8ft.  11  in, 


got  ai 


•Q  did  n. 


lead  la 


^et  with  in  France— of  onKidelfc* 

The  sheaves,  ecccu trie- rods,  link,  te,> 
between  the  wheel*  and  tha  outud*  m 
cranki.  It  may  ba  mentioned,  by  lb' 
tha  slab  above  -mentioned  italsagresUjiiW 
tour- coupled  aud  single  enginnpf  (ul» 
line  of  the  Q.  W.  By.  Tha  lesdiaf  id 
axles  are  provided  with  Adams's  raJiil" 
the  mean  radius  of  which  is  2'D0i)i)L^' 
engine  ia  fitted  with  the  Lechtttaliw'i 
proasura  brake,  and  aleo  with  theWA 
the  compresaion-pump  being  pticrl  a' 
plate  against  the  firebox.  Idouettlmtl 
eoginea  will  find  imitators  here,  •imp 
engineers  were  the  firet  to  devise  thepi 
these  engine!,  and  apply  it  toeiclit"< 
example,  we  have  had  the  St  Bdn^ 
engiuBa,  by  Mr.  Cross,  embodvisg  fr 
BuggeatioDS.  It  ia  difficult  to  a^mit  tU' 
frame  ot  such  a  length  ai  ban  iS 
necesaary  atitTnees.  The  oddity  otbH 
of    the    1 — *-' ■    --         ■ ^ 
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tier  of  tho  writet  in  the  EH.jweer 
ias;i.)_E.  GoiiSET,  B.Sc,  39, 
"fattiagliam. 

rlBnTank-EiiBlneB.— Olcnane, 
Bra  metiic.     I  j-iTS  tbsm  reduced 

dm 17'7iii.  by  23GiB. 


.  5ft.  6-9in. 
.  aft.  G'9in. 
.  3(t.  6- -in. 
.  110  521b. 
,,  7(t.2-6[n. 


iBtai 


2nd  Rhesl 
d  3td      „ 


.  6ft.6-7m. 
ilcduid4th  „  ..  Cft.  B-7in. 
4th  ikndStli      „      ..  7tt.  3GiD. 

27(t.e-6in. 

ifth  pBira  hara  n4iaj  bila-lxixM, 
d,  uid  fonrth  ars  oonpled. 

?bollsr 4tt.   3*2in. 

oiler  to  nili Bit.  V)-l\a. 

•rate Bft.  11-Bia. 

3ft.   7-7iii. 

gth  b«tweeD  ptatM,  Uff.  4'5in.; 
r,  I'7Tft. :  prauun  ot  flight  ktmo- 
!,1S9  fFiillan>;oa>In>om,  7l)'6oabe 
iptT,  lltona  9(iwt. ;  wmght,  woik- 

Toni  cwt. 


cokl  will  do  tbat.  Use  ebatooal,  or  keep  soma 
killed  Bpirlti  to  dip  rmr  bite  io,  which  will  make 
Ihem  keep  >  faoe  loDger.— Jack  or  A.r.r.  TBUi&a. 

claiiii,    and   when 
withdraw 
^        .  .  laca  a  piece  of  (older  On  eenip 

tm,  uid  lubthe  bit  well  in  it ;  it  will  not  eoiUBi 

ith  tail  uie.— Oh  Ouaas. 

[459Ja.l-OoDporBlt«.— Momo,  for"E  F.C.," 
and  ail  whom  it  may  intarut.     Tan  cannot  loldar 

□c  ptoperl;  with  any   aolderina;  fluid  aneh  aa 

Baker'a  or  twroDe  eUe'a,  Toaolder  liac,  then, 
take  the  hjdrochlarie  acid  itealt,  and  apply  it  on 
the  spot,  jnatead  of  prerioiuly  killing  it.  I  should 
"admire  "  to  aeeyonatiok  two  pienea  ol  siao,  orn 
oaok  on  a  hooaetop  with  raiin.  I  hare  heard  of  a 
plnmber  who  nied  to  thank  Ood  that  "  if  he  wu 
poor  hewa*  not  honeet,"  and  uied  to  look  up  a 
fou  in  the  kitdion  with  the  "  mstal  pot  and  iiona," 
bat  when  he  arrore  on  the  beighta,  he  uaad  to  dab 
on  a  pitcli  of  wliite  Isad  and  canvai :  but  atiU  ha 
Waa  not  "appy."— J.  J.  A.,  Liverpool. 

r45930.]-PartinB.ToolB.— If  "W.  T."  will 
tollowtlu  tkatch  he  wiUBndnodifQcul^.  Temper 


10    I 


67  10 
],  ZOlt.  lax.  Waitin^lionM- brake 
e.  "Groavenoi"  will  notice  the 
Btry  of  theae  engiuea,  in  all  mattera, 
Iritaution  ot  weight,  &D.,  altbongh 
tiimiru  their  appearance.  The;  do 
luii,  in  epite  of  their  long  wheel- 
e  tha  aharpeat  cntfe  without  a 
la  with  the  utmost  eaae.  They  axe 
gcat  eugiaee  extaut — The  Flyiso 


llaastinr     tiarg 

v  All  Tbides. 

■xlonet  TontaK-  —  Io    reply    to 

:nuBt  iufarm  tiim  that  the  little  iu- 

tlectro  -  depoeltlnff     Tin. — The 

lu  Compau},  uf  Birmingham,   le- 

Ly  anaarer  to  thii  qesry,  haa   ap- 

to   eiiat.    I  pruumo,  therefore, 


Ltul. 


Can  Mr.  Ltuoaatar, 
am  carreapoudfiut,  say  whether  thii 
B  W.  SoWABD. 

lam-EnKlnaa  — Your  bsam  ahonld 
L  thipe  timu  the  length  of  itroke 
ea.  H  ight  will  depe^  npon  other 
Tacc  of  All  Thacbs. 
^trBotingr  SUtbt  from  Iisad  Ore. 
rill  find  all  the  cliSerent  kinds  of 
I  for  crmhinit  and  pulTeriiing  da- 
ustratcd  in  l)r.  Ure'a  Dictiouarr, 
'  "Drssiiog  of  Ores,"  and  all  the 
racting  tlie  uItst  in  Vol.  III.,  DDder 
wnuld  be  impoBiible  to  answer  yonr 
raily  in  thia paper  for  wan'  '' 

TOpreaalnff  of  Qu. —Yoar  pampa 
triv'.u  by  ciaufca.     Drije  them  b; 

eaa  are  of  Water.— Caloolate 

aa  lib.  pel      . 

larly.    A  tnuidou  gauge  would  be 

■  A''-  TnADSS. 

LmpLnv  QBB.—Yoa  want  another 

La  the  epeud  of  your  pump.  Nothing 

50U.     Yaur  aingle  pump  will  not 

en  going.— Jack  of  All  Toades. 

ilt-HBUn«.— You  want  aSy-fceaa. 

wee  for  puuchinK  out  the  hole  and 

He  heat,  woikin;  with  oompoond 

lid  ba  rather  olabarale  to  deaoribe 

'.  think,  beyimd  your  reMh.    It  you 

Unoh  the  blankt  Co   be  fluisbad  by 

be  able  to  help  you  with  a  lever. 

Xkajjbs. 

>PIier    BIM.— Sulphur    and  dii 


MOTerr 
latwiU 


aa  pOBHibla.- 


<F  All  Trades. 


rfioft 


Ackorman  andMartin'api 

lead,  (uid  apiiukle  Tonucl  iti  aids*  in  the  Iron  pot 
about  two  eh  ovelfula  of  wood  aihea,  taking  care 
to  leave  the  centre  clear  ;  then  put  into  the  middli 
about  401b.  of  arsenic,  to  form  a  riob  alloy  with  thi 
lead.  Cover  the  pot  with  au  iron  lid,  and  lute  tbi 
joiot*  quickly  with  loam  or  mortar,  to  conQao  tbi 
oraanical  vapours,  keeping  up  a  moderate  fire  tc 
maintain  the  miituro  fluid  for  three  or  four  houn. 
After  which,  ekim  carefully,  aad  run  thj  alloy  into 
moulds,  to  form  ingots  oi  pige.  This  compoaitioi 
ii  to  be  pat  in  tha  proportion  ol  one  pig  or  ingol 
into  1,0001b.  of  melted  ordinary  lead.  Whan  tbi 
whole  is  well  combined,  take  a  perforated  ekimmer. 


be  added.  Th. 
Burfacoof  [he  Isad  gets  covered  with  a  crust  of 
oaide  of  a  white  spongy  nature,  which  i)  of  lue  to 
coat  over  the  bottom  of  the  cuUendar,  beoauso, 
without  each  a  bed, .  the  heavy  melted  lead 
would  rua  too  rapidly  through  the  holes  for 
thegi  "  '-' 


oblong 


ipboruidi.  The  oulleudeis  are  hollow  hemiipherea 
^  caat  iron,  about  lOiu,  in  dia'neter,  perforated 
with  holes  which  should  bo  perfectly  round  and 
free  from  burrs.  The  holes  have  nearly  the  follow- 
ing diatn  ate  n  [or  thii  annaxod  numbera  of  obot:  — 
No.  0,  l-60in,;  No.  1,  l-53in.;  No.  2,  l-66in. ; 
No.  3,  I-72in, ;  No.4,l-80La,  From  No.  5  to  No. 
9  the  diameter  decraaiea  by  regular  gradations, 
the  latter  being  only  I -360th  of  an  mob.  Tha 
operation  is  always  carrieil  on  wilb  three  oulleo' 
dors  at  a  time,  which  are  aupporlod  upon  proi act- 
ing gralea  of  a  kind  of  chaOng-dish,  made  of 
■heet-iron,  aomewhat  like  a  tiiangle.  This 
chaHng-dish  ahonld  be  placed  immediitely  above 
tha  fall,  while  at  ita  bottom  there  must  ba  a  tub. 
half-filled  with  water,  for  receiving  tha  granulated 
'      '      The  ouUendora  are  not  in  contact,  hot ' 


Then  the  lead  ia 


whiah  the  partiiJea  shonld  be  let  full  vary  with  thi 
■ize  of  the^bot.  With  a  fall  of  33yda.  or  lOOft , 
from  No.  4  to  No.  0  maj;  be  made,  and  tor  larger 
sliBS  IfiOfL  will  be  regniied.  Everything  being 
arranged  as  above  daacribed,  the  filter  stuff  is  put 
into  the  onllendar  and  praised  wall  against  the  sides. 
™  -'"    '  ^'--nurirfi-*-^*^"-—  --'-"       ' 


in  ladle.  The 


gullaDdar,  being  cooler  than  the 

forms  larger  shot;  consequently  tha  shot  toand  in 
the  tub  are  not  all  equal ;  and  also  three  cuUenden 
of  diRcrent  size  holes  are  sometimes  nsad  at  the 
The  shot  arc  tberefora  sapaiated  bj 


IS  of  di 


,   lOin! 


luin.    loop,    their    bottoma    being   < 

S Breed  with  bolea  of  the  same  diumat., 
a  cullenders.  To  polish  the  ebot  it  i 
with  plumbago.— F.  Baheeb  Cooks. 

[15S5i  ]    

oS  from  tha  dnua  and  dirt  ^ 

onieible  again,  and  cover  with  mI^    When  about 

to  pow,  poke  a  bol*  ia  the  ffUiti  t^  ^Ua  yon 


[46BJ7.]— atraet  Colla.— To  Ma.  Lasoaste*.— 
I  wiah  to  make  up  one  of  the  large  ttraet  coila,  with 
balla  to  ring  and  wheel  to  rotate  ;  if  yon  will  kiudlj 
inform  mo  how  to  do  it,  I  shall  tael  obliged. — s. 

[45960.]- D«TknaaB.~Yoiir  query  reads  more 
liua  joka  than  anything  elaa.  Yon  will  bannabh) 
to  find  any  aubetance  upon  which  datkneaa  wlU 
ha*a  an  effect  aimilar  to  light  on  silver  salts,  ko. 
Have  yon  not  made  an  error  in  yourqaeryf  If 
you  will  say  exactly  what  you  want  to  do,  I  will 
try  to  help  you. —W,  J.  Lahcastbr. 

[4o9GS.l  — Bepalrlnp  Larca  Uarbla  Xortaf. 
—The  white  of  egg  and  llaely  sifted  slaked  lima 
will  do  it,  and  have  soma  holes  drilled  in  it  lot 
clamps  aboDt  \  brai-i  wire,  the  Sams  ai  cbini  {• 
riveted.  Soma  good  glue  with  u  little  treads 
make  a  good  tough  cement,  or  some  gelatine." 
Jaoe  op  All  TnAoss. 

[15071.1 -Metal  Planlnff.— Why  not  addtbo 
old  mangle  motion?  Nothing  batter.  If  you  do 
not  knowit  I  will  do  mybeat  toput  jonin  theway 
of  making  one. — Jack  or  All  TaADBa. 

[46»73.]— Parrot.— Oi  TO  it  a  (aw  blades  of 
aafiren  and  a  taw  aticei  of  liquorioe  root  in  iti 
drinking  water,  and  watch  tha  eSaot.  Pat  a  ololh 
aroond  two-thiids  of  the  oaga  to  keep  from 
dnoghta.— Jaj»  of  All  Thaqes. 

[4597D.]  -HaU-lCarka.- 1 
may  prove  of  service  to  " 
London,  before  1323.  laopard'a  head,  urownad; 
since  then  leopard's  head,  not  crowned.  York, 
five  Iiona  on  a  cross  (diKonttsued).  Eieter,  outh 
with  three  towers.  Chester,  dagger  and  thrM 
sheaves;  but  before  1779  three  demi-Uoui  and  ■ 
wheataheaf  on  a  shield.  Newcastle,  three  coatlea, 
Sheffield,  a  Crown.  Birmingham,  an  anchor. 
Noririob,  a  castle  and  lion  passant  (discontinueifl. 
Edinburgh,  cattle.  Glaagow,  tree,  flih,  and  belL 
Dublin,  Hibamia.  York  and  Norwich  have  not 
been  used  for  soma  time. — J.  CHA^asBLAUf. 


6in.  loDK 

and  about  |in,  aquara.  You  will  reqaira  a  pockM 
oompBsa,  a  aimpla  sort  of  clinometer,  and  a  bM 
with  shoolder-strapa  to  put  apecimens  in.  Qet 
rage's  "  Elementary  Tait-book  ol  Geology," 
and  commanca  work  in  the  formatioa  nearert 
to  yonr  residence.  Well,  read  up  about  the 
tonuatiOD  before  yen  start  fotsil-Dudtng ;  take 
a  litlla  food  tot  your  stomarrb's  sake,  aud  com- 
mence by  entering  in  noto-bcok,  bearinga,  dip, 
and  atrika,  kiud  of  strata,  and  any  ether  matttr 
worth  making  a  note  of.  Uiring  done  this,  go 
steadily  to  work  at  ona  Bp«t.  Don't  go  hark 
there,  and  everywhere  like  a  dog  in  a  fair,  bat 
stick  to  ono  place  of  rook  until  you  have  foiuUl 
aontethtng  worth  having;  then  go  to  another  pieee, 
and  WDrk  on  until  you  have  your  bag  well  fltlaa 
with  good  specimen).  S[iend  a  quarter  of  an  hoax 
if  required  to  chip  oR  uielcai  rock.  I  shall  nsvet 
forget  carrying  home  about  8Dlb.  of  Silurian  rocbL 
wi&  about  51b.  weisht  of  fossils.  It  was  the  flrit 
time  oad  the  last  1  ever  caniod  home  *0  mncb 
useless  rock.— W.  J.  LAitciBTEB. 

[439S2.]— Ftapto  TranaparanoioB.— There  is  B 
method  of  over-eiposing  a  plate  and  developing 
out  a  positive  instead  of  a  negative:  but  it  ii  a 
most  QnaatisfaetoTy  method,  and  is  never  adapted 
except  aa  a  curioaliy.    The  right  way  is  to  take  • 

igalivo,  then  print  from  that.    1  shall  be  pleased 


[46082.)  —  UloroMope   I.unp.  —  EeBp   yoor 
lamp  alean ;  burner  and  cotton  as  well.    Use  tha 

paraffin  a  1 


(45M1.]— French -PoIl*hIn«  Fret-Work.— I 
always  use  white  French  polish,  which  I  gat  from 
the  oilshop.  It  the  wood  is  mahogany.  I  rob  It 
over  with  bailed  linseed  oil,  and  than  after  that  la 
soaked  in,  for  the  plain  parte  I  ose  a  pieos  of  linm 
rsg  with  torn*  iradding  innde  to  make  a  pad, 
well  saturated  and  wipe  over  it.  Sometimes  M 
many  ai  Ax.  ttmet  I  go  otbt  It,  and  aa  it  dries  so 
Tory  quicklT,  It  doei  not  take  op  much  time,  especi- 
ally it  yon  nave  two  or  three  artiolea  to  tta  don^ 
and  tor  tbe  filagree  parta  I  qbs  a  oamal't  hair  bruah. 


[45994.]- Froaoh-Foli«litoB    Fret- Work. — 
No,  not  ^liah,  batvarnish  it  with  bright :  1  oonM 


hair  brush,  but  size  it  first  wltb  some  weak  *l«a.— 
Jack  of  AU.  Tbasbb. 

[45994.]— FraBoh-FollBhtKK.— I  agree   wittL  : 
Xriand  Di'roa,'  imaAa^  ■«&. -«<»**>.  '"^■'■'■"  " 
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tbem  hj  oiatirvmg  tliat  ua»t«iiTS  niu&lif  put  far 
too  much  poluh  npQti  the  rubber  at  &  tima.    Shaki 

op  the  bQlUf   "-"  -' '••■ ' -•  ' — 

ito*M  once    .. 

touch  the  <Dil  ,-  , —  — „-   —  - 

oU|  ukd  CftutiomlT  apptf  a  modiconi  on  the  outside 
old  liueD.  —J.  J.  i.,Xirerpool, 

[4fi9M.]— ?''o™-'°U'>>^B  Fret-Work  — 
I  have  tu^  DocstioD  to  poliih  Tarioiu  pieoea  of  (ret- 
wnk,  but  did  not  Bud  the  fine  puta  "  ologscd  " 
np,  though  I  nud  French  poliah.  Mf  pluk  of  pro- 
OMding  iru  thia:     I  rnbbed  the  tret-work  with 


bj  which  the  fret-work  beouue  quite  vnooth. 
Aan  I  aokked  it  for  aome  time  (the  longec  the 
better]  in  linaecd  oti,  mbbed  it  orar  with  grpnuu 
to  in  all  holw,  to.,  and  then  with  Franeh  pollah, 
ft  little  at  a  time  Mid  rabbioK  well.  If  I  found  it 
WM  baid  to  nb,  and  the  poliiuk  thick,  I  rubbed  the 
wood  onr  wiOi  linnad  oiland  than  prooeeded  with 
the  poliAing.— F.  Babesb  Cooks. 

F4JS9S8.1-SUdo-T«lT».— Notwithitudi^  Onr 
fnand  "  Sonlight'a  "  reply  to  thia  quarf,  Ifhink 
tluit  both  he  and  the  qoerlat  will  Bud  tbat  an 
ordinal;  alida-T«In  cuinot  ba  nude  to  ent  off 
itatm  it  l*a*  than  hall  atioke  without  otnaing  k 
mod  nnneaaaaarT  amount  of  ooaproaion.    1  hare 


!i  muins  diivlnK  ■ 

3t sat tho engine  to^mn  loU^ipeed. 


_.    .      «with 

Baanlt:  aonld 

.___.  .     '     "  "Craa- 

..  .^U  to  cut  of  at  one-Uurd,  the  bett  thing 

he  oan  do  wiH  be  to  apply  an  expuitiOD-vilvB,  to 
woA  on  back  of  nain-iUTe ;  he  oan  then  arrange 
to  cut  08  at  any  part  of  itroka,  withoot  intaifer< 
ing  with  Uie  ezbaiut.— LiaoB  Own*.  TwaT. 

[UOOl. J— Thermometer  Boreen*.— Viare  are 
•annl  nrietlea  of  aoreana ;  bnt  Slanoaon'a  la  one 
of  Uie  beat  Ton  oanhaTa,  and  a  oonvenient  alw  ia 
ISin.  long,  I'iin.  high,  and  9in.  d««p ;  Hie  door  to 
fao*  the  north,  and  the  thermometer  to  ba  hung 
at  the  baok  of  the  acreMi.  Tba  aoreen  ihould  be 
4fL  from  the  floor,  and,  of  oonrae,  aome  diitanoe 
frcun  either  treea  or  a  wall.  A  wooden  lareen  ii 
preferable  to  &  canTU  ooraring.— W.  3.  Lancas- 


[46005.]— B»rometaT.—Tou  can  obtun  tablea 

for  oorrsotloii  for  temperatnre ;  and  to  get  aecnrata 

reading*,  yon  ihoald  hare  a  atandard  barometer 

that  baa  been  veriSed,  with  table  of  correctiona 

tor    capaoitf.     Par   correcting    and    redaoing    to 

32°  F,,  and  mean  aea-lerel,  you  oan,  (or  bbcE  10° 

the  thenuDmatec  U  abore  3^,  aubtract  003  ;  and 

tor  BTery  100ft.  above  aea-lerel,  add  010  to  the 

reading.    Thua,  a  liaroiBetar  at  a  itatioD  ESOtt. 

aboTe  Ka-leTal,  and  at  a  tetnparatore  of  62',  eive* 

a  reading  of   20  Uin. ;    then    the    carraotea  and 

ledueed  reading  will  be,  for  temperature.  62  —  32 

-  30;  then  0-03  x  Z  •=  0  09;  then  29'64  -  0-09 

=  29  56  ■  then  alaralion  GSOtt.  wiU  equal  OGS,  to 

ba  added  to  20'SG,  nring  a  oorreoted  and  taduised 

reading  of  SO'lO.    For  meaanring;  the  height  of 

mountaini,  jou  Aould  obtain  Alrj'a  tablet.  Tbme 

will  giTe  you  the  exact  height  »i  onoe ;  bntpaAapa 

you  can   gat  lofflciantly  aoounta  meaanrementa 

from  table  below.    The  ftrat  ooluniD  give*  elen- 

tioQ,    the    aacxiDd    oolnmn   girea    total    fall  of 

baiameter,  the  third,  fall  par  eaeh  Kft. 

FalL 

Feet.  U.  £ach  SOf  t. 

260  0-28  0066 

600  0664  0-067 

760  0'84I  0-066 

1,000  1-117  0'06e 


[4G002.]- 


'  Feed- Water.  — 


>  SuruoKi."- 


ipto  200° 
'  point  laat 
:lf  and  the 


O'OSl 
0050 

0-019 


[46006.]— Oomete.— I  don't  think  a  *tat  waa 

len  aotnallj  through  the  nneleaj,  although  one 

..aa  aeen  vary  near  it,  aa  the  touowing  eztraot 
from  iny  otiervatiQD-book  will  show:— "1881. 
July  ISlh,  lOh.  46m.  The  oomet  fa  vei^  aaaily 
seen  without  the  opera,  though  ooniiderably 
diminiihed  In  hrightneaa  aince  the  uut  oberrratlon, 
Kaioalj  any  of  the  tail  being  fiilble.  Thrangh  the 
opera,  1  Diaooni*  ia  aaen  quite  near  to  the  nudena 
(ahonld  hlV  within  5"  or  6'),  and  -rery  diitinctlT  aeen 


oonneetjona,  u  the  snBuie  ' 
deniing  one,  I  decided  Xo  apply  the  heater  to  the 
ezhauat-pipe,  aa  toUowa  :— The  eibaont-piiie  waa 
carried  up  so  as  to  enter  the  top  of  a  cylindii- 
oal  chamber  carried  on  the  top  of  the  condenaer. 
Thia  ohambfr  comdata  of  a  central  main  tnbe, 
throDsh  which  the  eihauit  paaaea,  and  aroond  thia 
ii  a  jacket,  tbiaagh  which  the  feed  is  pamped; 
therefore  the  water  ia  alwaya  paaaing  through  aa  a 
oomparatively  thin  film,  whOat  Uieexhaiut  ateaoiia 
made  to  pa*«  fnaide  in  a  thicker  film  by  having  a 
CMting  maide  the  ezhauat-pipe  to  aol  aa  a  du- 
placer.  In  thia  engine,  the  feed  if  taken  from  the 
hot-well  at  an  average  temparahire  of  107°.  It  ia 
then  iaat  throngh  the  heater>jaeket,  when  it 
averaget  300*,  u3  la  treqoeutly  aa  high  aa  204'. 
nie  heater  bong  direotly  over  the  oondenaer,  the 
condensed  steam  flows  bj  mvity  direotly  into  the 
oondsuiing  chamber,  and,  therefore,  no  aooumnla> 
kon  of  oondenaed  steam  oan  ocour.  Would  Ala 
be  applicable  to  your  oaaa  ?--^uifUilHT. 

[4GD03.]-I.effal.— Upon  the  oaaa  aa  stated,  A. 
can  sat  np  or  set  off,  by  way  of  oountarclaim,  the 
amount  he  paid  for  railway  charges  and  deninr- 
nige  in  eonaeqaanco  of  B.'s  miatake,  in  any  action 
thought  againit  him  for  the  valna  of  goods  sold, 
and  thii  woold  be  the  only  proper  way  ol  pro- 
eeading,  aa  separate  aotiona  are  now  greatly  dia- 
eoarand,  and  a  defendant  having  such  a  olaim  is 
b^und  to  aet  it  np.    Bat,  of  oonrae,  everything 

Ha  upon  the  aooDrai^  ot  the  original  order, 
in  the  eveatot  an  action  being  brought, 
■a  Bocm  aa  poaaitde,  be  inspected  by  A. , 
nnltes  his  is  a  prees  copy,  and  ao  could  not  be 


[46008.]  —  Hot-Wftter  Plpea.  —  Hot-watat 
pipes,  for  warming  rooma,  an  Iwat  oovered  with  a 
oompoaition  of  lampbtack  and  siae.  A  dead-blaek 
Ls  Ihe  beat  radiator  of  heat ;  the  nearer  a  polished 
white  ia  approaehad,  the  wane  the  radiattan.  If 
yon  do  not  like  to  see  the  blaok,  I  would  anggast 
that  the  {npea  bs  oovei«d  with *-' 


V/o, 


M  are  to  be  taken , , .    -  -, . 

■taaea,  refer*  to  a  linej  or  a  force,  Ibc.,  it 

only  a  nnmbei  ot  nnita  of  length,  or  toic^  &a. 
Thaa,  M  itsdl  is  bat  a  nnmlier  oi  ratio,  and  it  oan 
repnaant  an  angle  by  bdng  taken  to  mean  a  nam- 
bar  of  angular  nnita.  In  thia  ease  the  onita  are 
most  proMbly  units  ot  drcnlar  measure.  The 
dienlu  meaaore  of  an  angle  la  the  pioportlon 
between  ita  an  and  radiua,  or  the  length  of  its  an 
'a  tadina  nnity.    The  length  of  the  am  of  180°  ta 

-" "-    -       or3-141iS9,..;  aa  the  number* 

}  the  number  It  reprasante  an 


Tadlua  unity  a  m 


1,600 

1-660 

2193 

3-71T 

3,600 

3-736 

eanie,  on  Saturday, 


[46016.]— Foirla.— I  have  no  idea  how  many 
egga  "Hatch'em"  eipeoti  daily  from  his  fowls, 
but  certainly  think  he  need  not  complain  of  hia 
preaent  number.  The  probability  is,  that  if  he 
moraaaea  hia  number  of  eggs  that  he  will  reduce 
the  number  of  his  towla.    Tl  he  will  rater  to  the 

SolautiSc  Newa"  in  last  week's  Usosmici,  p. 
II.  a  little  information  may  be  found  which  no 
donbt    will  thiow  light  upon  his  diffloulty.— A. 

,  017.]— Fan.— loan  tell  "Eagineer"thatl 
tried  a  fan  out  on  the  dlggin's  for  want  of  a 
bellows,  and  the  eoncludon  waa  that  It  WM  vary 
laborious,  and  did  not  give  yraeanre  enough,  foe 


np  quite 
por&hlel 


sperminuto;  also,  I  think  it  vWdtake 
—I  mueh  apaoa  aa  an  ardinarj  ootagoo 

. -ge  bdlowa;  Anally,   that  four  blades 

would  Mt  better  than  «i«  do ;  finally  final,  it  most 
be  a  tunny  shop  yon  have  if  you  can't  rig  yooi 
beUowa  over  your  bead.— J.  J.  A.,  Liverpool. 

r46a21.]'-Bfttt«iT  Fower.— As  "BelMnger" 
evldantly  wiihaa  the  electricity  tor  baUiingbig,  1 
would  not  recommend  bia  using  any  aiie  of  Ueluo- 
mata,  but  stick  to  the  Leelaooh^,  as  the  twc 
battsiiea  are  not  to  be  oomparad,  tor  althongh  the 
halt-^t  Uohromate  woold  at  Brat  give  aa  much 
tone  aa  four  Leelauoh^*,  yet  it  is  not  continaous. 


[46021.] —Battery- Power. -^e  electromotive 
toioe  ot  a  bichromate  cell  ii,  roughly  spaakinK, 
one-third  greater  than  that  of  a  Laslancbf .  The 
E.U.F.,  £erefora,ot  tour  Leclanchi's,  joined  up 
ia  serua,  ia  aboat  three  times  that  of  a  bichroaute. 
The  size  of  oeU  does  not  enter  into  the  oaleula- 
Uon.  Bnt  it  it  ii  reqninid  to  ocmpare  the  raspeo- 
Durrenta  of  thaaa  batteries,  and  this  it  Is,  I 
„lne,  that  "BelMnger"  really  wants  to  do, 
then  the  realstanaa  of  each  oall  (which  vadea  with 
'    ain)  most  be  known,  togaibsr  with  the  iMlrt- 


theoircait  exterior  to  the  battery.  "-Bell- 
ringer  "  must  also  bear  in  mind  that  two  battstiM 
sapabia  of  giving  currents  of  the  same  power  an 
oot  necsasarily  ot  equal  value  (or  any  puticulii 
purpose.  Oaa  miy  gi"  »  constant  currant  tor  i 
long  period,  another  may  quickly  decline  in  poww. 
Thus,  in  the  cue  of  the  two  lAttariea  instaocad. 
the  bichroDiata  will  give  a  fairly  steady  current  for 
lome  time,  whilst, on  the  other  hand,  theLeclani^f 
steady  curreot   far  but  a  few    minntaa. 

L  momentary  ourrent  is  required  at  inta- 

ntla,  aa  tor  bell-ringing,  the  latter  form  ot  ceil  ii 
to    be   preferred    to    the  tormu.  —  Alfrid  W. 

SOWABS. 

[40022.]— Barker'!    HydraaUo  Bmke.-'ne 
Uidland  train  fitted  with  Varker'a  hydranlle  bnta 
Dontinued  to  work  the  7.46  a.m.  train  tram  B<d- 
toid  to  St.  Paacias,  returning  at  4.40  p.m.,  nalal 
December  Slat,  1381,  elnee  which  time  the  tm 
Noi.   132    and    116,  and    tba    fewflttsd 
which  now  remain  have  bematatiaaad  at 
Lad  work  aa  followa  : — 
8.20  a.m.  St.  Alban'a  toSt.  Pancrat 
10. 4S  a.m.  St.  Fancras  to  Lnton 
2.36  p.m.  Luton  to  St.  Paneraa 
10.20  p.m.  St.  Panoras  to  St.  Alban'l. 
Aa  I  have  mentioneil  in    a   former    letter.   Ik 
hydnuUo  brake  on  the  Midland  Bailway  bad  bM 
removed  tram  fifteen  carriages  and  vana  nf  t> 
June,  1S81,  leaving  only  eleven  vehi4ae.    In  vf^ 
to  the  latter  part  of  the  qosation,  the  7.4S  tBN 
from  Bedford,  and  4.40  p.m.  from  Ii<mdon,  hara, 
from  the  oomtneooement  of  the  present  jeer,  baa 
provided  with    steam    Itrohee   npon  englnea  aal 
tendera,   and   Ihe     3andara  and  BoUtho  vacau 
brake  upon  thecairiagea. — CLaaart  E.  SiuJivi. 
WaatinffhonBD    Bxkka.— A 


garriageawl 

St.  Alban'a, 


j;4602SJ-T 
'H.  S.  P." 


•  dale  capable  of  performing  the  work  lequitad  U 
^e  preaent  time,  therefore  the  brake  ^ipaiatM 
haa  been  changed  from  some  of  Ihe  eogiMi  to 
which  it  waa  applied  year*  ago,  and  placed  mm 
other*  ot  greater  power.  In  my  letter  Tol.  XZX. 
p.  284,  I  fmnished  a  list  of  enginea  "  fitted"  at 
that  data ;  bnt  since  that  tiaie  the  braka  has  bem  . 
changed  from  the  236  class,  also  004,  906,  and 
plaoed  upon  eoginea  101,  102,  803,  Sl-i,  S1S,SM, 
828,  829.  It  wm  be  retnambered  that  whmi  na- 
tbiuouB  brake*  wera  introduced,  many  Bi^iA 
engineer*  objected  moat  strongly  to  their  li*ie| 
appliad  to  engine  wheeb,  although  aodi  hnba 
were  working  most  aatialaetorily  upon  Amaima 
engines.  Since  the  Newark  brake  triali,  modiat 
Ihe  abaord  prejudice  againat  theaa  hrakaa  h« 
changed  into  an  equally  etroog  feeling  in  IhA 
favour,  and  at  the  present  time  the  Midland  Co» 
pan;  a  fitting  Ihe  Weatinghouaa  driving- ntaJ 
brake  to  all  their  eaginea  which  formerly  mad  tk 
automatla  brake  upon  the  teodeta  onlj.  Oft* 
oompaniea  Iwve  alao  adopted  a  similar  oomi^  aal 
thus  added  vary  conadenbly  to  the  power  aal 
efficiencr  ot  Uie  contlnuou*  br«kea.  The  an 
tn^-ppeahouldb*  continued  to  the  leading«d 
of  every  engtne.  In  order  that  the  driver  at  tm 
pilot  engine  may  have  control  over  the  wbsh 
'rakapower.  Tlue  veiy  important  addition  haaki 
eonsiderable  time  been  brought  ondor  tba  notJH 


of  railway  companies,  but  at  preaent  vn 
tew  have  foUowed  the  auggeetian,_  althou^  ■ 
value    ia     admitted     by     all. 


ition,  althou^  ■- 
"The  Bri^ta 
Company  haa  had  great  experience  of  Ot 
nactioal  working  ot  the  WesUnghouse  brake:  B 
u  thnetore  at  all  timca  inatiuctive  to  hear  tte 
results  obtuned.  At  the  haU-yeaiiy  meeting  laWr 
held,  the  Dhairman  informed  the  ahkreholden  ftM 
"  this  brake  haa  given  the  moat  abeolnte  and  » 
feet  satialaetion  to  all  the  man  on  the  Ihie  ;  IW 
ha  had  no  doabt  they  had  aacaped  aceidalta  ■ 
many  oeeations  through  ita  stei^iiig- power,  anl 
also  that  nearly  all  their  rollin^-stook  waa  flttal, 
and  that  it  will  be  a  great  addition  to  thatrsatsly 
when  itia  completed. '  Hiis  very  important  stats- 
ment  by  Ur.Ung,  M.P.,  cannot  taQ  to  *aw 
that  good  oontinuaua  brakes  are  required  Mth  h 
the  tntateste  ot  the  oompanies  thenuelvae  and  ri 
the  paaaengers.  In  reply  to  "  Triple  Valve,"  paia 
404,  the  iniormatioa  relating  to  brakea  in  fl  inTiali 
was  quoted  from  a  "  Betnm "  pnblii^iad  at  tbs 
time.  I  have  obtained  oonclnsivB  proof  that  b 
New  South  Wales  66  enginoi  and  121  G«riM  "' 
working  with  the  Westtnghouae  antomatie  B 
and  60  more  earriagea  are  at  the  praaant  data  b^ 
fitted  with  it-.CLmOHT  E.  SiBBnoii,  Feb  II. 

[46024  ]-Cem«ntlnff  SUrer  to  ICuWe.- 
The  beat  plan  f  have  found  tor  Sxing  aplatetta 
marble  elock  la  to  soldo  two  atont  pua  to  blMfe  d 
plate,  and  drill  two  holea  in  clock  lo  oomtp^i, 
and  cement  It  iritb  plaster  ot  Paria.— /.  P.  H. 

[4S02G.]— Xldl*nd     anglaaa.- Tea     e^w 

engiuea  were  built  at  Derby  ia  IBTT,  and sbad 

IHTto  msioolnalve.    In  Kandi,  ISn, 
chuge  of  nnmbera,   thia  olaee  waa 
the  A  lurt,  and   ^un   the  10th  of 
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iOl  A  toiiO  a!  XoVlOl  a,  it  will  be  remembeicd, 
«U  in  tha  Deiford  accident.  Since  the  change 
wtaStaud,  lea  d*w  tuik-thuntiaK  eDj(iaes  huie 
teen  built  *t  Deibj',  uid  nnmbfiad  fnim  1317 1> 
ISM,  tkna  takiog  the  iilace  uf  iho  eniireu  «ugiuei, 
end  tTiim  >n  iroiking  iu  tha  >ri)ttiii)(h&Bi  distiiot. 
— Ci^MEWi  E.  SrsBTToa. 

N6028.J— Iiciral.— A  trade  njtme  ie  of  no  value 
mUMi  BIM  DDtilit  u  regiiteccd  under  the  reoent 
riatato,  »  that  before  ttaii  is  done  A.  could  not 
found  k  proMcntiaii  for  iti  uari  \y  anj  other 
ponon.  J^ta  Twielratioii,  aod  npon  proof  thereof, 
■och  >  trotMvtWB  ooold  h«  inppotted  if  the  id- 
ftiB|tM>Mlit  oame  vithin  the  pioviiiong  of  the 
rt»tB>«i.  — Fbbd.  WitTHBBriELD,  Solisitar,  2, 
nualiiiii  Tmllilinji,  G-uildhali. 

|;M032.J—I.era,I.— Ttaii  U  ■  Tery  carioua  liind  of 
eontraet  to  hsTe  entemd  into,  hut  it  muat  be  cuQ- 
itmed  nuonabij,  &nd  munh  would  depend  D]yni 
faeli  not  diicloeed.  What  w*a  the  work,  tor  in- 
(taneeP  It,  however,  B.  has  been  unable  to  ob- 
tain B  aitaatjoa  bwuiiu  of  hit  agreement  to  hold 
UmMltin  mdiucH  for  A.,  uid  if  A.  hai  not  been 
nadj  ior  him  throash  hia  own  fault,  or  hu 
iilajtd  uncMoiiBhl;,  men  I  thiak  B.  woutd  have 
MBM  oUm  toi  loi*  of  time ;  ibough,  on  the  other 
baod,  if  B.  ehOM  to  enter  into  ao  strange  an  leree- 
■int,  Iw  mwt  take  the  coniequeuoei.  WiUiiiuC 
Inlbwlaok,!  cannot  adviu  mare  fully—but  the 
MlacatalDl;  one  for  a  Count;  Coait.—Fai:D, 
'■-'^-^'  -,    2,    Greeham-buildings, 

rtSOU.]— Oaaomatar.—I  alwayi  caloulate,  aa  a 
mfclmiim,  to  uie  4  cubic  feet  of  gai  an  hour  for 


in  water  for  abont  GO  boon,  it  diaappean,  beiuK ' 
traiuformed  into  a  eubatancs  loluble  in  watei.  I 
rlthai  doabt  ll ;  but,  Itill,  yon  might  ti;  it.~-F. 

ElBEKB  COOKB. 

[1G0S9.] -Model  Boiler.-To  "  SnxLrOHT."— 
The  largEit  pair  of  cjlindrn  I  could  adnie  jou  to 
uMWithUie  bailer  you  bare  would  be  IJin.  bore 
and  Urn.  atroke.  Dj  cot  go  in  tor  too  much  engine 

uDd  too  litUa  V- ' ■ 

irdghtot  valfe. , 

at  an  average,  and  the  area  in  niuus  muia  u<i«-b 
'iT12,  jon  would  be  working  the  boiler  at  about 
;S[llb.  on  the  iuch.  If  it  be  a  well-made  boiler  ;ou  . 
c3uld  carry,  raj,  double  that  preitnre  with  eafety ,  ' 
certaiDly ,  ~  Sitslkiet. 

[IGOIO.]— aieotro-mainet.— Your  battorj  did 
not  give  suflicient  power  (1)  beoauia  the  r>aittanca 
j(  tbeUraiu-pipe  oelli,  ii  too  great ;  (2)b«ci 
copper  ii  iDiida  the  potom  oell,  ir  '  -  -* 
,;;  (3)  became  you  probably  ■■■ 


t  oauide 


■atarated  solution  at  cnppoc 

e  tho   reiiilsnoe,   diridd  ths 

poles  ol  each 


sr  poke 
two    large  cells  ot   four 


e  Cbeoi 


apAmantnt  I 
tifriw  Tm  t 


„  .    .  ept 

■tatiouary  arrangement,  I  should  not 

ns  to  try  =-    —  -'■-  " "  ' 

For  tha  oxj 


would  be  very 
I,  tha  leiut  size  tor  the  bell 
by  2tt.,  and,  aay,  3ft.  deep. 
Foe  tlM  bydTogen,  make  the  gasholder  itself,  lay, 
ltt.aB.hT2fLeia.,and 3ft. deep.  Aweiahtof  about 
TOIb.,  and  that  ot  the  ball  itself,  would  be  about 
nakt.  If  yoD  paiut  the  boiea  with  Bmnawiek 
b&ok  and  torpi,  some  six  or  eight  coats,  you  wilt 
flod  nritbat  gai  aSect  the  air-bghtnas*  of  tha 
htMtan.  Bea^cting  the  jet,  I  hope  shortly  to 
gif*  B  akatch  ot  this  Jet,  showing  the  new  mods  ol 
aDBm^nMot;  as  also  the  plan  I  hope  to  perfeol 
ftvndng  tha  atho- oxygen  Light. — SuHuaKr. 

[MOST.]— Oondenaer.  —  Fl  ease  refer  to  No. 
VSM  qnary,  on  a  sinular  subject,  to  which  T 
— "-£  Ba,T   " =—  ■---'--  «■ 


Sit  tha  es 


favetho  e 


..         if  the  Taounm  falling,  toWMda 

^riit,  b  baoanse  the  condenaing  water  geta  much 
bonar  dnring  the  daj'e  work.  Should  be  most 
hl^SjtoioAuateitit  engine  for  you  gratia,  it  you 
wen  anyirima  in   my   locality.— Laxo a  Ovma. 

_        ..  .         aa  jou  are   with  my 

which  have   thaii  inlactioii-pinea 

-      iTWin. 


1«D.« 


itlisother,  af  times  losing  water  altogeLoer. 

aa  of  the  pump- buckets  packed  frsah,  witb 

BO  batte  nsult.  Then  I  did  the  same  with  th» 
othw,  and  cleaned  end  of  snction-pipa ;  then  I 
Iwd  Mn.  on  both;  not  very  steady,  beciUM  of 
Oa  ladk  of  Tal*es,  which  I  have  had  put  right 
rinee.    Is  yonr  piston  tightV    If  so,  try  whatl 

bBTB  told  yon.— ^TSATHEHEII. 

[4B0ST-]— Oondenaar.— To  "SnauaHi"  asii 
O^I^B.— It  looks  to  ms  as  though  tbvre  was  bjj 
■it-laBk.  Probably  it  might  be  the  rod  uf  Chu 
fiaton,  ar  ait-pump,  that  is  the  cause;  or  that 
tha  WBt«(-inpp]y  from  which  the  injection  is 
taken  ia  Iso  low  down.  I  bad  a  lomewbat 
llr-<u»  oMa  MWe,  and  It  was  traced  to  the  f oUow- 
ingaanaa; — The  well  waa  fairly  deep  from  whioh 
11m  Injaotioo  was  taken,  also  ot  amall  diameter,  aod 
Ifeain-Sowof  water  was  but  amall.  During  the 
sight  the  watar  flowing  in  accumulated,  and  hauou 
OelorelKiaeinthe  well;  as  the  water  was  uaed  up 
ttialaval  fell,  lo  that  towards  stopping  time  in 
Caltlr  dry  weather  tha  vacuum  beoama  bad  ami 
nneanaln.  lliia  may  be  the  cause  in  youi  case. 
TIm  oadnaHanB  of  tbs  gauge  may  be  partly  due  to 
tUt  and  to  air-leaks.  See  alao  mv  reply  in" 
881)  pafa  SGI ;  also  that  of  another  gentlai 
Allowing  it.— Sinnjaai. 

r460S8.]— Solvent  for  OoBB^tad  AlbQman. 


sulphate.'      To   r 

Lalt  all  together,  and 
then  use  the  battery  ' 

times  the  surface.     If  ^-- 

iinglaied  bron-n  paptir  fasten  the  edges  with  seal- 
ing-wax), you  will  Bnd  them  much  better  than 
ij-sin-pipe  for  magnetio  effcc>.  Two  sheets  of 
copper  lOin.  by  6[n.,  paper  cells  and  zinea  Sin.  by 
Jiu.,  the  ooppec  being  outside,  will  work  the  mag- 
net with  26jda.  wire.— J.  SnrcLi^fa. 

[4G012.]  —  XiBthe-BearlnitB.  —  Tour  mandril 
vaa  warped  when  uudergoing  the  prooaaa  of 
[.udeuing,  and  the  way  that  I  would  deal  with 
such  a  caae  would  be  to  ''le^-lap" — that  is,  there 
ii  a  wheel  with  a  lead  rim,  leTdlvinK  by  a  atrap  or 
^t  band  on  a  pulley,  ou  ita  spindle,  from  any 
convenient  overhead  motion.  Thia  lead  rim 
revotvea  in  a  trough  ot  tin,  oonttining 
either  very  Sue  flour  emerjr,  or,  pre- 
ferably, "hone-duit''  and  oil,  and  the 
mandril  ii  revolving  (of  course,  centered  up  in 
unothai  lathe)  in  the  opposite  direotian,  the  lap 
lieing  fed  up  geutiy  to  ita  niad  by  Tuiana  ot  a 
jide-£««t  to  irliish  it  is  attached.— J.  J.  A.,  Idvet> 

[jGOU.I— Orllnder  Flatona.-I  aaeome  that 
TOUT  engme  is  a  horiumtal  oae,  and,  I  would  say, 
to  put  U  six  additional  piatoa-roda,  with  theirat- 
tendant  paraphernalia  of  gnidea  and  atnfflng-boxea, 
merely  to  take  Ike  freight  ot  the  pistous  oS  the 
''aides''  (not  the  bottoms)  ot  the  syliudera.  to 
have  theae  always  in  motioa.to  keep  in  good  oidsT, 
nnd  to  eat  theouelvea  u^  by  the  inoreasad  loas  by 

'-'-^ '--many  parts  m  oonatant  motion,  would 

worae,  and  oast  iufluitely  mora  in  tha 

,_       in  the  reboring  ol  the  cyLndera.— J.  J. 

1.,  Liverpool. 

[46013.]— ajUndar  FIatana.~It  ia  a  well- 
knoWB  fact  that  the  cylinders  of  large  horismtal 
inginea,  having  the  piston-rod  passing  through  the 
front  oovir  only,  soon  wear  oval,  beoBBae  the 
weight  of  the  piston  ia  not  propsrly  supported.  To 
remedy  this,  tha  piston-rod  is  often  oude  to  past 
Oirongh  both  front  and  back  ooren,  and  aome- 
'  aea,  also,  a  single  guide  ia  fixed,  and  a  etoasbead 
aliding-bloah  ■aciuad  to  back  end  o(  tha  [Hston- 
i.  Thu  lait  ia  the  beat  arrangement,  espaoiaUy 
1  the  back  slide  block  lan  ba  adjusted  to  compen- 
•ate  tor  the  wear.  You  could  not  do  batter  than 
adopt  it.— LujoB  OxHu  Vutorr. 

[16(M6.]-BBttarT  tor  Heatlnff.-  _-_  ._  , 
allow  one  quart  eell,  Buuieu'a,  for  each  inch  plati- 
rire  you  wishto  ke>p  red-hot:  f our oafla  f or 
__  ,  ight  cells  tor  Sin.  piece  ot  wire.  Alargaoelt 
will  keep  l)in.  or  l^in.  thick  wire  red-hot,  and  a 
■mailer  aije,  perhapa,  lin.  to  lin.  thin  wira.~J. 
SnTCLCTra. 
[460*9.]  —  Time  by  Bleotrla  Onrrant.  - 
Synchronism  "  ahontd  write  to  the  Onnera]  Fast- 
Office,  St  Uartin's-le-Qrand,  where  aL  informa- 
tion will  be  pven.  It  the  time  onaa  a  day  (10 
'  i.m.)  will  sufBoe,  it  is  a  simple  matter,  i~ 
ia  telegraphed  to  most  ot  toe  local  noti 
offioes.    Bat  if  the  time  avsry  hour  i*  wanted,  tl: 


pair  of  ioch-bora  engines  have  a  piston  are i  of 
mii  square  iachea  each,  whilst  a  aiogle  engine, 
Ijiu.  bore,  would  hats  I-DT*  square  inches;  and 
that  is  the  siie  I  ahould  advise  yoa  to  use  as  a 
alugls  engine  ;  you  woold  get  mors  power  from  It 
than  from  the  piir  of  lin.  oyliudara,  and  uie  less 
uteam.  Carry  a  good  pretsura  of  at'Um.  Throw 
the  exhanat  ateam  iuto  the  funnel,  having  it 
litaoed  into  the  funnel  so  that  it  euters  at  the 
liottom,  and,  paaaing  up  to  about  the  level  of  the 
tnp  of  the  shell,  it  would  act  aa  a  heLiter,  utilising 
t be  waste  heat  of  the  famaee,  ajiJ,  at  the  tame 
time,  preventing  the  condensed  water  being  ao 
thrown  out  when  running,  as  the  hot  uxhauat-pipe 
leooDTerts  the  condensed  water  iuto  steam,  and 
thua  gives  additional  volueie  to  the  eihauit,  with 
un  increase  of  draught.  Not  thut  tha  draught  so 
much  helps  the  Gre  aa  if  coal  were  burnt ;  but  Ihit, 
by  keeping  up  a  good  &ow  of  air  piat  the  Ismp- 
Hame,  it  bums  better,  and  atao  preveuts  the  atag- 
uation  ot  the  exhauited  gases  at  combuilion  against 
the  boiler-plates.  Tiy  this  form  of  boiler-lamp  and 
txhanat,  aud  you  will  And  it  highly  aa-jafactory.- 


[460,51  .l-Vurlate  of  Zlno  Solnttoa.— This 
ia  mads  by  dissolving  zinc,  or  ita  oiiiie,  in  hydro- 
(hloric  acid.  Evaporate  thi'  aolution  to  dryneea, 
and  rediasclve  in  pure  distilled  watsr :  yon  will 
then  have  a  neutral  solution  of  chluride  ot  line. 
According  to  Eremera,  solations  ot  the  following 
tpedfic  grantiea  have  these  etrengtha : — 

»,.„..,  IS  6-0.       »-"J£„'US';'-'» 

1331    16-7 

1-2714 388 

1-3677 68-3 

la33« 92-4 

-  F.  Bahxsb  Cooke. 

[46053.] -WlndBiUl-— If  "  E.  F.  C."  wtU  writa 
<  me  at  Cobb  Court,  Cootham.  Pulborough,  3ai- 
_  X,  I  ahill  ba  pleased  to  give  him  any  intormation 
lespacting  the  borisoutil  wiud-angine,  which  I 
id  for  plonghing  many  years  at  B-irwiak,  in  Sns- 
:,  from  1H14  to  LSia.— I'uUiU'  Vallutcs. 


a  gentleman 


r4(l038.]-SoIvant  fOr  OoBruUted  Albume*. 
— nils  is  Tcry  difficult  to  dissolve,  (xcapl  with 
•bong  boiling  adds.  I  should  advise  you  to  soak 
it  waS  tor  two  or  three  days  in  acetic  acid.  It  you 
ooaild  boil  It  in  that  reagent,  ao  much  the  better. 
Dz.  JJn  nyi  that  if  eoagulatsd  allnimen  ia  boiled 


aKANSWEEED    QnEfilES. 


AHi*^  /tr  JlH  neta  an  imttruii  in  Ihii  lin,  eitJ  V  tM 
-  -  4wmJ  art  npralfl/mr  we.**  n/ltrw^irOi.     »'•  tmt 


Since  our  last  P,  D.  Cook*  h 
1.  W.  Sovud,  ti&a ;  LucknU 
Mao.    Undel  Faddl'^  Stfwncr, 


Ot  01 


aipansiTB  than  the 


.  . ..  aiih  thoaa  who  a 
the  latter  would  be  mi 
former. — Q-uel. 

[16050.]— SnBdna  Ouary.- To  "  Bdslioht."— 
To  aava  valuable  space,  I  would  refer  yoa  to  da- 
scription  and  illustratloaa  at  page  480,  Tol. 
XXXI.,  andpageiSa,  Vol.  XXXir  The  latter  one 
would  be  about  the  right  diaiausioDa,  the  former 
bting  too  short  in  the  length.  Yuo  would  need, 
alao,  the  lamp  for  it,  which  is  illustrated  at  page 
lie,  Tol.  XXXII.  The  boiler  in  this  latter  Vot.ia 
the  best  form,  and  woold  be  found  to  get  up,  anil 
ms'ntain,  the  steam  far  best.  I  am,  of  course, 
asauming  yoa  want  it  for  a  model  boat.  Aa  to  tho 
cylinder,  I  should  oortunly  prefer  one   to  twi.* 

SUudws,  that  ia  aa  far  M  the  eeoDomiCBl  oaa  of 
B  steam,  tha  best.    But   ths  sngloa   dote  not 
start  BO  well,  and  may  atop  in  the  oentra.    Tour 


The  Becant  Hlffh  Barcnnet... 
In  connection  with  the  receut  high  barometric 
pressure,  some  noteworthy,  phenumeua  hare  oo- 
cnrxed.  Thus,  at  Antihes  (a  seaport  in  the  South- 
east of  France},  the  sea  level  wv  depressed  about 
a  toot,  Uytng  bare  portions  of  shore  over  which 
boats  oan  usually  sail,  and  exposing  surprised  sea- 
slugs  and  other  marine  animals  to  the  dirsct  rays 
of  Uie  aun.  This  ocuUnned  aluut  a  fortnight,  and 
is  attributed  by  M.  Fays  to  the  high  ajr-preasure. 
Again,  General  de  Xansouty  reporta  from  the  Ob- 
aervatory  at  the  top  of  the  Pic  du  Midi  that  the 
loweat  temperatniethere  thia  winter  has  been  only 
— 6°  C,  and  daring  the  reaant  high  preaaura  from 
January  8  to  20,  the  air  being  in  a  atats  of  exoap- 
tional  pnri^,  tampantures  aa  high  aa  !6°  C.  were 
registered.  The  highest  at  Baguir«a-ds-Blgorra 
is  oonsiderably  short  ot  this,  so  that  we  have  here 
an  invsrxion  ot  tamperature  with  altitude.  Tha 
Oaneral  states  further  that  from  the  lat  ot 
January  tha  aodiaoal  light  waa  diatiooUy  mida 
out :  probably^bis  has  never  happened  balore  in 
our  elimstea,  so  near  tha  winter  aolstio*.  Onoe 
mora,  tha  Qemaral  and  his  assistaute,  on  lanuary 
20,  at  6.30  p.m-.M«  distinctly  the  eartti-shtna  or 


AT  p-m-,  aBw  uiH 


eat,  though  only  2.'ih. 


mtsLisB  HEOEJunn  un>  vobu)  o>  sramcn;  ko.  tst. 


QTTEBIES. 


|-Hod«l  Ensioe.- 
h A  flirt*  uid  deAcripLi'in 
-g  pylinjf^r  Hit 


[woea,]— Flroolay— Will  Mt 

£xr.' ^ 


Could  aaj  kind  reader 
if  K  boilet  that  wauld  be 
.  ban  3iia.  stroke,  and 


_  _        HOdL  flhonldbe  o^eA 
■Inj  (or  msking  dt  repiumg 

thit  ii,  u  receiTcd  from  Iha  Kflpworki  I—J.  N.  D. 
[leosa.l-Car'bon  BlaiilT)ii!da.— Dn?B  Ibia   lionid 

Bmet    U  «,  »li.t»™tiiecl) 
HavTci. 
[MOM.l-BBtlmatlonofCarbonlaAiiliinlrtde- 

— TTUl  Kme  dwnural  readET  ir ' •'■'-'  "' 

MUDutinB  Ilia  ■mount  ol  CO,  ii 
vhlcdi  oontuns  onlr  two  or  thr» 


cricdh,  vhfct  mmld  \a  the  ohrink  on,  lay,  lOOm.  1— 

iwne.]— 011*d  Olotb.  Ad.— Cui  nnithliisbedDne 
J 1  revent  arTidee  made  of  oiled  cloth  bvcnmiiw  etlcky 
■ixB  laid  inide,  or  to  mMre  tJum  irheo  Ihoj  have  «i 
KBine  iilickj  1— J.  P.  H. 

[ISOW.]— BorlnB  in   the   Laths— T?hat  la   the 
bcnmeaniof  flttlni  the    Morse  twiM-drlll  in  aGlio. 
!n  BiTEW-cuttiDR  lathe,  and  what  li  the  Iai8«t  hole 
.  driU  mill  bore  ij  the  Hone  drill  i-Fxm%. 
IS081.]— EneliieSla^aiDS.— Ilndom  netof  dit 

k-pr.;aeure ;  wo  Uiiiik  it 
A  lap  on  low-;)!.  Hion! 
ow>:-H.  F.  cyj..  201d.  i 


tt  »mc  DLFthod  of 


lUOB 
otlinrl 


uoes.]— Bool)  ella.Balt.— Will  >■  Aulrst,"  r 


u  of  ilasdaid  pilvn 


n  (a  deei-nomial  od 


a  til  Inking  a1>oiit  Imildine 
of  mqtal     Will  ■oDif.in 


contained  in  the  ealtl    PleaaB  ila'c  in  ortinaiy  ari'h- 
netlc,  u  Blgobraic  equatlonn  onnot  be  undonteod  by— 

latOBUIDII. 

[46DM,  I  — Famaoe. 
fnmaoe  to  melt  about 
kindly  gin  dlioeiuiuii. 
do  for  the  onlilde  wall 

[48ner.l— LiftlnB  Proia-Will  inn 

lit t  a  pren  with  a  61a.  ram.    Jt  hai  (o  i 
gOfiifliJllowlr.  foor  piunijs  making  w 


|«cee.l-To    Alfred    E. 
Bcntlemon  >izidly  favour  me  w^ui 
togj  b\  ttferencb  to  refined  rorpcr  1 

viill^iir  t  »  Hampers    mothod   for  tbo 
■nboiidel— Cdpiio. 

[«069.]-Aiitomatlo   Airanseini 
' ■   —    'J-  nWigea  ta 


Allsn.  — Would  th' 
lUowentoibefollKW 
1— Best  oathod  for  th 


,-To   M» 


w  (No.  t 


Intlon  creiy  three  honra  beinj 

I  (halllo  glnMli'tef"™,  il  jou  wlU  giye  the  lurth. 
formation  you  ao  kindly  prDrnJaed. — MoBiri. 

[ivno.]-&AT-Oa.a       tioia     aasaUne-Si 
Qenerator   for  Laboiatorr  TTae.- Iwiopii 

with  fart  woikiiw,  cold  prodnced  checke  guppEy. 
in]DueuB(gt  mo  t    EN<jtiiR». 
{16071.  ]~Meohaiiical  Qusstlon.-A  and  C  uv 


^-k 


-r 


(not  by  algebta.  Lf  poas 

rtemj.)- Wheels 

would  loma  eonrppor 


I  nil   Pinions   for   OloDlc. 

knt  lindly  t.ll  me  thronghthe 
Bunbir  of  Iteth  for  the  whwli 
r-lcmjed  siaTTty  repiltte 


146073.]- Chlmlne    Clock. 

to  chime  cm  goi.gs.    W«ul 
klndJy  tell  me  tbu  length  u 


the  Veftnuaater  q 


-j.y 


4ft.  Itn>Ve;  Apeed  i!i  rev.  per  _  .  _    ...  ,  . 

Htlh. ;  cranka  at  rf^ht  aisles;  eut-nff  valves  on ., 

worked  by  two  eoceDtrlce,  and  adjuitable  by  wh'el  i<nt- 
aidB>aJve-box  i  L.  P.  plain  alide-valve  ^  uidinary .throttle- 


t^  above!    Tba  oidloa 


[4floraO-OrlTln«  HnHth's  Fan.— Iwi 
email  engine  and^-"—  '-  ■'-' "■■' 


:^ai 


1  isinrr  onm  won.  Would  an  engiaa  Ilio.  bOT*  arid 
in.  Bltvkd  be  large  enough  i  and  pbont  what  nieed 
'ODld  it  run  at  I  Fleaae  tell  me  the  dfmenalan*  of  boDer. 
nd  thleknesa  nf  plate-iron  for  ihe  ^jna.  Aljo.  alaa 
r  riieti,  and  dfitanco  apiut  of  the  bold.  Bhotud  be 
'lad  of  deadription  of  the  trimplest  and  most  economical 

bake  the  engine,  bnt  have  nevor  made  a  boilc~     "~~ 

[MffiS.]— Tanah-Anpo.-Wbat  bi  this,  and 

ta  a>mpoaitioii  f    I  nnderFTabd  that  the  niLtivm 
laeitRifood.    leit »  !-jAva. 

:linder,ain.  kc 

driving  a  lathe  811n.  e< „, 

to  beet  klod  of  boiler  1  oould  have 

of  hDiler»and  what  preemre  of  eL , . 

uid  if  It  would  be  ptMlhle  to  heat  tha  boiler  with  gaa,  or 
would  it  be  better  to  nie  ooke  or  ooal  I  Alio  pleue  in' 
toon  ma  of  the  beat  mafetdal  to  txae  la  nnttinff  on  eylindir 

umpoeition  better  than  white -lead  ;  and  what  doyoa 
nee  to  pv^  the  atxifilng-bonee  of  flteim-cbcetiuul  cylloder 
with  !-Tv«o. 

rJflOSl.T — Coco.— WheiB  docs  thiipUot  grow,  to  wliat 
boiih^  and  is  it  plentiful  t  T  undera^nd  that  the  nuder- 
_ — .i  _-_. — ._*? _!...■._*_ J  '-r  potatoes  and 


IMOM.J -Paper  NeBBtiwee-— Can  any  nteitw 
ae  any  pnioUeal  informaCian  as  to  bow  to  lake  MfMm 
n  lloigan'a.  or  otbHr  paper,  direct  In  the  einera,  att 
iplaoationa  lor  flxing  the  paper  best  in  slid*,  ud  pital- 
ngfromitl-F.  C. 

_[MQ»a.l— preservlBff  and  Jkmawinm  FoMll 
Bhella.- 1  hive  a  gosd  many  fossil*,  cbieflylKB^S 
London  eUy  and  kCidnd   formations.    Booe  of  IIm 

ible  tanains.    Ofthsse,tts 

and   amooF  "■■  vigaHli 
crystals,  havlDc  etastakiB 


,  ud  others  vegetable  ranains.     ,  _ 

after  a  lime   dcray,  and   amonf  the  vigslalli 

la  some  break  I-*  ■ '-'-    ■—'---•—•'- 

ID  wriling-ink, 

it  Oicce  a 


would 

thill    And,  alao,  what  IS  the  beet 
--"-■--    illcotion  l-MoLttrnci 


lese  dlsappau- i>  >  vn 

rniiT  rv>dd*re  kiibdlTV 

that  would  le--'- 


I— Photography.— I  h 

It  to  enloTjfe  on  Moi^fan' 


I  get  another  the  mdbM 

lOa  pTaoe  the  two  togBther  I     Any  intonnathB  w^l 
ibli^,  and  is  there  any  work  which  would  |Ws  O 


[ieow.l- N.  B.  Bail  way  .—Wonld  yoai  ooiiwfJ 
.nt,  >■  clratalR."  or  !ome  olht;r,  Rira  the  gnhat 
letwHn  the  Queen-itmt  Btatloii,  aUagaw,  and  CS*- 
airs  Station,  and  the  distance  between  the  two  .tatkel  1 
L  have  heard  that  all  traina  have  to  hfi  haoJed  up  tbk  h> 
Jineby  a  wire  ri>pe  attached  to  a  windinK  engine  at  Co«- 


[MI01.]-ThlnDB   Bnltable    for  Emlciaat- 

Could  any  i«eder  kindly  ny  what  woold  be  a  laiBlfc 
outQt  for  a  young  man  gonurout  to  WeHt«n]<^,4i,a 
'tle-ralaer  f  Any  hiutt  would  obbft- 


ROCKT 


[JB  103.1 -F»cinff  PUtea— 1  haw  sn  platw, 
Sin.,  with  an  mch  it" " '  *-  "--         -" 

ItboughlolgnDdin^  lucui  uuui  i  r. 
and  then  dniabing  with  file  and  acra 

Jiing   I  cmld 


be'[awd'Dp.J 

loise  aoongb  for  IM- 


of  hnrd  c 


I'^^SZ 


touch  them 


ifked  is 


On  I  do   snythlng  ti 
softening !—  Fitthb. 

[<mn4.1-Palrlie  EngineB  .—While  tnwDkK  h 
Mexico,  I  woB  much  iinpreued  with  th^  gntl  riKif  k 
Faiilie  (KngUsh)  enginui  naed  in  the  moontain  dicisioa' 

oped.  Thcee  eogineff,  which  have  four  cylindoi  ^  S 
drirlng-wheeli,  Gaol  a  train  of  aix  or  d(ht  fswlsfi 
each  H  Ions  aa  an  American  lailWBy  ooaidi,  thooih  iM 
l%hter,  to  a  befafat  al  8,0CIOfL  abovB  the  f(*.  Ii»a> 
onrm  of  ny  sGort  radios,  and  atart  up  ■  grade  e(«> 
100.  Cui  any  cnrmpondent  fnmlafa  infomuliea  siVa 
dinunuions  of  these  ^ioee,  and  aomie  leoord  ri  Use 


I- Coco 


I  the  Midlsud  ^ 


manhole 

at  I-H.  P. 

[I'm,]— Alr-Pnmp.— To  "  Linou  Oifi, 


r*e074.]-Dark  SUda.-To  Ma.  Liw 
Would  yoB  kindly  infoim  nie  through  Ihe  "E, 
to  make  your  dark  slide  to  Ot  the  Uerveillenx  r 
E.  H.  Effb. 

[UDTS.l— HasKaneaa  In  Steel— Will ai 


[MDTe.l— OovBmora.-I  want  to  put  governomoa 
my  l-h. p.  engine.  I  want  her  to  run  ut  ISO  revolutions 
per  minute.  What  wiight  of  balls,  length  of  arms,  and 
•i»  of  pullers  I  Alsn,  what  la  the  hcstklod  ot  thiottlc- 
valve,  'csflt  liable  to  get  out  of  order  1  ity  engine  la  Sin. 
bore  Gin.  stroke,  ruppUed  with  ainm  with  a  ^in,  bi.re 


."ubK^d' 


■fHsiS 


on  Id  it  be  beat  lu  put  tb 
lUtotbewcin-Fiaia. 
(leoee.]- Solubility 

ie  of  patiuh   aif   aoluhl 
lerhyTated  spirit  would  i 

_  itnlinity  of  the  dilTcrent 

l«089.1-lCnfflo  Enm(ioo«.— Will  sob  o  reed w  in- 
^™  ".- »'  »*  -B  poaible  to  make  a  portable  rnnffle  fur- 

inly  wanted  Dvaaiocally  f or  rrflnlng  gnk 
portable  o-ncfl  or*  not  to  be  had,  whid 

b  etrvioo  fur  roQninff  the  above  metele  I- 

[(ISWO.l-Spectroacope,— I  liiiib  to  try  some  ele 
aentaTycxprrlmfnts  with  the  spfctioscope ;  hot  there  ii 
.ORua  within  Bve  miles.  What  kind  of  bDrnu  should  . 
ihI    Istbenany  book  that  would  help  me  l-C.B.T. 

IMei.1  ~  Mechauloal    Law.  —  what  >w    ii 


and  sill 


[Man . T— Enamel  Palnt.-Cao  ai 

—  —  — ' d  apply  the  whltr  — 

)e  of  colour  boiea 
»,  W.  M. 


[<«)W,l-GftB  froin  Oils,  Fat.  Ao.- 
hind  rcBdetjtato  how  to  ma,e  fm  from  U 

giving  a  bettor  %ht  tian  coal-ijiui.— Dibsv, 


a  bstnl  of  fowling- 


ProTldeivc,  K.  I< 

"Welcht 

Wilson  m 


m  maehissll 


[461 06.1 -Power  ftom  7alltn«  "WelcM-- 

1  diive  a  light-mnnin^  Wheels-  and  Wilr 

cans  oi  a  falling  weight,  u  ill  aonifo 
le,  and  advise  oa  to  particulars,  eUtr 
i^ulrcd,  and  the  method  of  tnnafomiln^     . 

rotary  one  of  suthcknt  speed  to  drim  th«  ahm^  I 
•Ts  an  available  drop  of  SGfi..  and  mat  the  am^ 

••~~~al!;.  Should  the  motion  of  the  VH^At^bcIiW 
1  directly  by  means  of  a  rope  and  aiDcriapelkfU 
ing  dnim,  the  speed  of  which  u  uakaH 
BOMB  by  gearing  or  olborwise  T  or  ih]JiM  i> 
n  of  rope  be  incrwed  before  it  comes  oc  drn.^ 

oding  UiE  WEight  by  meaai  of  two  or  thne  drV 

blocka  I  Uk  either  esse,  will  am  a  aybanqaed* 
■  crate  the  speed  at  which  the  inovaa^  r^' 
_  . .  old  [Ope,  gut,  or  chain  ba  oaed  lor  snsfiaM 
weight,  and  what  rko  would  be  neceeary!  Hat 
cogged  gearing  is  to  be    n-cd.    atats   wliat  lAAa) 


f  teeth  1 
|-To"8iinlI«ht." 


-I  hiLve  an  aigia  ^ 


bore  l^in.  Rtroke,  *hat  fonn  avd  ^' 
boiler  vronldjonsagKert  I  What  pover,  w«ki«^ 
1Mb,,  eould  I  use  it  to  driva  a  toat-powa  (nit 
Kindly  slate  bow  to  nuke  boUBr-t^.-.C.  Busid 
P111IJ.1PI. 

J4S107.1— Indlrestlon     and     OalI>t«nM--''> 
monda'amela  on  Diet,   tc,    in  the   nomha  d^ 

as  I  had  been  a  gi>cat  anitircr 'from  the  eowtT^r«l< 
dyspepsia,  a«»mpuued  at  timee  daring  the  tMAI* 
years  With  an  ohatrnctlon  in  Ilia  sall-bladdK.  If  B>. 
Edmunds  would  kindly  give  mo  aome  advfoa  UAB^ 
hn.tdli>i.fte.,tapnTeBt  a  menmoa  of  tUeiMdli' 
-~~~~- oomplainti  I  ehonUbe  iMynM 
[e,  and  haTe  beosi  eoMeEt^ilW 
rbeiimali|vm.  and  han  hadaw» 
fenr,  beAles  maar  othar  Astvii 
am  tbanktol  to  at  that  ta  Ike  1^ 
Tala  between  the  attatki  my  lointa  era  ndialy  hsiM 
swi.Iiliig,  fte,,  andinylMBitlaa..u>d,bata(«Mki#a 
olthongh  durinB  thiee  of  tlw  feren  tta  ilnflai  <ta0 

Ugnot«i  bat  ocauaoaally  bava  QDe  gUascf*kUrWf 


lacks  at  iheanuUa  levar,  Denoes 
of  ibeomattsm.    I  am  tbanktol 

Tala  between  the  attatki ' —  '  ' 


■NGLISH  mCMAUlO  AND  WORLD  OT  BODENGB:  No.  8 


Fa.  17,  I8M. 


[r.C.E.Dson 


BluicIiBid  wlnmna  the  Snt  priie;  Nomid,  Hr.  "W. 
J»;  tbirl,  Ui.  Worleit;  foartt,  Hr.  P.  LePB^S;  »"i 
BfUi,  ilr.  H.  QnrJDg. 

Jim.  A.  E.  Studd  pabliiliPt  Uili  week  In  the  Cfsion 
Syunllu  hia  inrd  in  tha  PiDblsm  Tomney  [ungnntt-I 
brUiii  npn.  Tint  prin  ii  iLinided  ti  Mr.  B,  O, 
lAm;  •ecood,  Mr.  J.  Q.  Blitsr;  third,  Mc. 
mouri  nedkl  priHforbvttwo-  -  —  '- 
HononrAlr  msnUaned,  Mr.  Ikuiiia  jui»-~>l<ui.,  .^.u. 
Blklai  M>d  Captain  BMUmoat.  Wa  giT«  the  flnt  piin 
pnUon  thiimvk. 

Tai  cb*Ueii8«  lamed  by  Hen  W.  Steiniu  to  Meiara , 
Eofler  and  Zukerturt  hu,  we  bellere,  TirtuaUy  boco 
letnwd.  Dr.  Znkwtort  bki  ttatad  be  Is  irUllnjt,  under 
DVtBia  oonditioiM.  to  pllf  Eerr  Btolnilx  linfEe-hiudeil, 
Ae  thtctnUeagg  jrligi  tv  HarrStiliiUilatabe  left  open 
fOTsmonth.  we  nndentond  no  iteps  will  be  taken  in 
)Dntei<-£hAlteng«  until  the 


fDlenilalng  Dr.  Znkntgrt^e  t 


Hi.  Bu 


1  iiut.4  And  played  eimizltanemiaJy  ei|^t 

, MiV.    Tha  bliodf„ld  pliyer  won  eight 

ea  ana  drew  one— that  with   tiie  prsoidant.  Captui 


W  Mondn,  the  eth  inct.,  Hr.  Maaon  [dared  tweni 
ne*  tlmnlUneooilr  st  V^f  CitT  al  Loodon  Chen  Clul 
aiD%  IB,  drawing  Ihite,  and  lodng  only  two. 


USirSBS  TO  CORRESPOXDEH  IS. 


lent  to  eoTTVpoiidnita*  n 
tot  tgrwavded  ^  and  the  a 

flna  to  Inqniren. 

*,•  Attention  ta  tapedi  . 
Bace  devoted  to  Lettoa,  qnolea,  utd  n^liee  la  neaot  it. 
the  foienl  r»d,  sad  It  la  not  tab  to  osoapy  it  with  ijaei 
tLina  BDch  aa  are  Indioated  aborei  whioh  are  ooly  of  ind 


Tbe  roUowiOK  ai«  the  fnitiala,  fts.,  of  leltora  to 
to  Wednc^ar  araalag',  Feb.  It,  and  anaokno 

J,  W.  Qdiu  and  Co.— J.  Barns.— W.  A,  Hnatci.— Gil- 
ford Milla  Beading  Society.- Lee  and  Nightiiinle,-H. 
Ullnca  -J.  Feny,— J.  A.  Joialyno.— J.  BalT.-a.  U. 
Ilall.-H.  B.~A  Pclluw  ut  ihe  Boyil  Aatimoialcal 
Uocirty,— A.  H.  AlloQ.— B.  Eaaon.-lV.  F.  M.-P.  C— 
J.  C6loie.-U.  W.  Millwright.- R.  H.-J.  R,  C  — 
Pilanutiqno.-AIWt  H.U.-lt.  H.Barlow.-B.  H.  H. 
-M  M.I.Mc.S. -n.  H.-W.  W.  W.-inAniiriuaOQe. 
— JuD.  (i  — rivoC*r.— Amaiour  ICleotrici»n.  -  C.  J.  O. 
Cobl>y.— Pearlash,- J.  A.  W.  Frits.— H.  Scorrow.— 
folludvn.— WutirMotor.-AnuUeot,— a.  O'fl.-John 
I'ickeEinE.- Umylander.-C.  C.  C.-Fel'aw  W.iikman. 
—Young  Turnir.-Capt.  Cuttis.— O.  H.  H.-Catiinst 
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COHPOTTHD   AHD   EOXTB-CTLIHDEB 
LOCOMOTIVES. 

WE  mentioned  last  week,  p.  564,  that 
Mr.  Webb's  new  compound  locomo- 
tive had  been  tried,  and  had  given  satisfac- 
tion— so  much  so,  we  now  learn,  that  the 
designer  intends  to  repeat  the  experiment. 
On  p.  102  of  this  volume,  we  referred  to 
what  had  been  done  by  M.  A.  Mallet  on  the 
Continent  with  the  compound  principle 
applied  to  locomotives,  and  to  a  novel  type 
of  self-balanced  engine,  built  in  the  United 
States  from  the  designs  of  Mr.  H.  F.  Shaw. 
The  latter  engine,  which  has  now  been 
running  some  time,  is  not  a  compound,  but 
a  four-cylinder  locomotive,  the  cylinders 
being  so  arranged  that  the  reciprocating 
parts  are  ulmost  perfectly  balanced.  The 
object  is  merely  to  attain  high  speed  without 
damaging  the  road  and  setting  up  excessive 
racking  strains  in  the  frame  of  tbe  engine. 
On  p.  464,  we  gave  afew  details  of  anew  type 
of  express  locomotive  for  use  on  the  Central 
Bailroad  of  New  Jersey,  which  may  be  taken 
as  an  example  of  the  degree  of  perfection 
to  which  American  engineers  have  attained. 
Xn,  this  country,  where  the  weight  of  pas- 
senger-trains tends  to  increase,  and  where 
at  present  there  is  no  desire  to  travel  at  90 
miles  an  hour,  the  problem  to  be  solved  is 
how  to  construct  more  powerful  locomotives 
without  having  more  weight  on  a  pair  of 
wheels  than  the  road  can  carry  with 
economy,  and  while  keeping  up  the  speed 
reducing  the  coal-bills.  Mr.  Webb  has  en- 
deavoured to  solve  this  problem  by  utilising 
the  compound  principle,  and  it  would  seem 
that  he  has  also  settled  the  vexed  question 
of  coupled  V.  single  drivers,  for  the  high- 
pressure  cylinders  are  connected  to  one  pair 
of  drivers,  while  the  low  pressure  cylinder 
works  another  pair.  Thus  it  will  be  under- 
stood Mr.  Webb  obtains  tlie  effect  of 
coupling,  so  far  as  adhesion  is  concerned, 
without  the  disadvantages  of  the  coupling- 
rods.  He  acknowledges  that  he  has  been 
enabled  to  do  so  much  without  complication 
by  means  of  the  valve-motion  patented  by 
Mr.  D.  Joy,  which  we  described  on  p.  611, 
Vol.  XXXI.,  and  which  dispenses  with  the 
eccentrics— rather  troublesome  contrivances 
unless  there  is  room  to  give  them  tolerably 
wide  bearings.  The  new  engine  has  been 
named  '*  Experiment,"  and  after  running 
from  Crewe  to  Euston  as  assistant,  made 
the  first  round  trip  to  Holyhead  and  back 
with  the  Irish  mail,  528  miles,  keeping 
steam  up  to  blowing-off  x>oint  all  the 
way,  and  consuming  only  23*54lb.  of 
coal  per  mile  for  the  whole  trip  includiug 
the  preliminary  firing.  Mr.  Webb  says  the 
beanngs  were  as  cool  at  the  finish  as 
at  the  commencement  of  the  trip,  and  re- 
membering that  the  engine  had  ooly  80 
minutes*  rest  at  Holyhead,  it  must  be  con- 
ceded that  the  performance  was  a  remark- 
able one.  While  there  is  nothing  like  a 
practical  trial  to  test  the  merits  of  a 
locomotive,  or,  in  fact,  any  other  engine, 
there  are  many  points  that  can  be  examined 
and  digested  on  paper ;  and  to  start  with 
there  is  a  theoretical  gain  in  passing  steam 
through  two  cylinders.  The  advocates  of 
the  singlo  drivers  contend  that  they  bum 
less  coal  than  the  coupled  engines,  wniletbe 
advocates  of  the  latter  type  affirm  just  ab 
stoutly  that  the  advantage  is  really  with  the 


engioes  having  four  or  more  coupled  wheels, 
because  they  do  not  slip,  and  consequently 
do  not  throw  away  steam,  and  at  the  same 
time  shake  the  fire  to  pieces.  '  Comparing 
Mr.  Webb's  compound  with  the  ordinary 
four-coupled  type  of  passeoger  engine,  we 
have  on  the  one  side  the  extra  friction  of  an 
additional  cylinder  and  its  accessories  as  a 
set-off  to  the  two  coupliog-rods,  and  the 
friotional  resistance  of  the  latter  must  be  less 
than  that  due  to  an  entire  engine,  which  the 
additional  cylinder  of  the  compound  practi- 
cally  represents.      However,   as   the  new 
engme  is  similar  in  its  general  features  to 
the  four-coupled  type,  a  comparison  can  be 
readily  made  when  a  little  more  experience 
has  been  gained.    The  high-pressure  cylin- 
ders are  11  ^in.  in  diameter  by  24in.  stroke, 
and  are  placed  outside  just  in  front  of  the 
leading  drivers.    Single-slide  bars  of  square 
section  are  used,  the  piston-rod  head  being  as 
it  were  suspended  from  them,  as  in  some  well- 
known    types.     The    connecting-rods   are 
connected  with  the  trailing  drivers.     The 
low-pressure  cylinder  is  placed  just  beneath 
the  smoke-box,  and  is  26in.  in  diameter  by 
24in.  stroke,  the  connectins-rod  working  a 
crank  in  the  centre  of  the  axle  of  the  leading 
drivers.  The  exhaust  from  the  high-pressure 
cylinder  passes  into  an  intermediate  receiver 
and  then  through  a  coil  of  copper  pipe  in 
the  smoke  box  to  the  valve- chest  of  the  low- 
pressure  cylinder.      It  is  thus  reheated  and 
dried  to  a  certain  extent.    It  will  be  readily 
seen  from  this  description  that  the  two  sets 
of  driving  wheels  are  independent  of  one 
another,   and  the  question  will  naturally 
arise.  What  effect  voll  slipping  of  the  high- 
pressed  or  trailing  drivers  have  upon  the 
leading  drivers?    The  answer  appears  to  be 
that  practicallv  the    drivers   balance  one 
another.     If  the  wheels  connected  to  the 
high-pressure  engine  slip,    more  steam  is 
sent  into  the  receiver  than  the  large  or  low- 
pressure  cylinder  can  take,  and  the  back- 
pressure increasing,  checks  or  stops  the  slip- 
ping ;  if,  on  the,  other  hand,  the  single- 
engme  slips  first,  which  is  scarcely  possible, 
it   will    oe    in   a  position    to    take   more 
steam     than     is     passing     through     the 
high-pressure     cylinders — in     fact,     will 
cease  to  slip   for  want  of  pressure.     The 
two  sets  ofdriversin  effect  mutually  counter- 
act any  tendency  to  slip,  and  yet  run  quite 
independently  of  one  another.    Whether  the 
low  pressure  acts  as  a  brake  on  the  high 
pressure,  or  the  latter  act  as  drivers  to  the 
single  engine  cannot  be  determined  until  a 
number  of  experiments  with  diagrams  are 
made  ;  but  the  facts  above  mentioned,  which 
are  given  by  Mr.  Webb  himself,  show  that 
the  engine  runs  very  economically  on  coal, 
for  we  may  assume  that  the  Irish  mail  was 
a  fairly  heavy  train.      It  must  not  be  over- 
looked, though,  that  the  use   of   a    third 
cylinder  adds   to  the  wear  and  tear,  and 
introduces  a  consequent  increase  in  the  cost 
of  lubrication  and  repairs,  while  the  first 
outlay  is  necessarily  greater.  The  advantages 
of  the  new  device  may  however  be  sufficient 
to  outweigh  the  disadvantages,  and  though 
the  designer  is  himself  tmable  to  answer  tiae 
question  definitely,  it  is  clear  from  what  he 
has  said  that  he  thinks  the  innovation  a 
decided  improvement. 

The  Shaw  locomotive,  which  is  praised 
highly  in  the  United  States  for  its  steadiness, 
is,  as  mentioned  above,  a  four-cylinder 
engine  in  which  the  cylinders  are  so  arranged 
that  an  equal  amount  of  force  is  applied  on 
both  sides  of  the  locomotive  at  the  same 
time.  The  two  cylinders  are  of  such  area 
as  to  give  the  equivalent  of  the  single  cylinder, 
the  sole  object  of  the  designer  being  the 
most  perfect  degree  of  balancing  possiUe, 
with  a  view  to  running  at  high-speeds  on 
the  not  fldtogether  first-class  road-beds,  so 
common  in  America.  That  the  action  is  well- 
balanced  maybe  gathered  from  the  fact  that 
an  eogine  raised  on  four  jack-screws,  and 
supported  solely  by  them,  has  been  run  at 


a  speed  of  275  revolutions  per  minute, 
without  disturbing  its  supports,  and  on  the 
road  has  accomplished  several  miles  in  58 
seconds  each.  Comparing  these  two  engines 
it  may  be  asked  whether,  if  the  compound 

Sstem  is  really  advantageous  in  locomotives, 
e  best  result  s  would  notbe  attained  by  aoom- 
bination  of  the  devices  of  Messrs.  Webb  and 
Shaw.  The  cylinders  might  be  arranged, 
for  instanoe,  so  that  one  pair  of  drivers 
would  be  actuated  bv.the  high-pressure 
engine,  while  the  other  pair  would  be 
driven  by  the  low-pressure  engine,  and  it 
might  perhaps  be  possible  to  contrive  that 
the  stroke  of  one  pair  should  be  in  the 
opposite  direction  to  that  of  the  other  pair. 
If,  further,  both  pairs  could  be  supj^ed 
with  steam  from  the  boiler  when  required, 
as  M.  Mallet  has  insisted  is  absolutely  ne- 
cessary in  a  successful  compound  locomotive 
we  oueht,  theoretically,  to  have  the  most 
poweriul,  economical,  and  steady  engine 
that  it  is  possible  to  niake.  That  Mr.  Webb 
has  used  only  one  low-pressure  cylinder  of 
rather  large  diameter  (comparatively 
speaking)  may  be  due  to.thefact  that  he  saw 
a  difficulty  in  getting  two  within  the  frames, 
or  that  he  thinks  one  sufficient  for  all  bene- 
ficial purposes.  We  shall  probably  hear 
a  full  explanation  at  one  of  the  meetings  of 
the  Institution  of  Mechanical  Engineers,  as 
soon'asthe  new  engine  has  been  fairly  testedin 
practice ;  for  it  is  obvious  that  so  important 
a  departure — it  may  be  an  improvement — 
in  locomotive  practice  is  sure  to  create  the 
liveliest  interest  amongst  engineers. 


SEVIEWS. 


ComrMTcidl  Organic  Analyeis.  By  Altred 
H.  Allen,  F.I.C;  F.G.S.,  Lecturer  on 
Chemistry  at  the  Sheffield  School  of  Medi- 
cine, &c.  Volume  II.  London :  J.  and 
A.  Churchill. 

TIKTE  must  congratulate  Mr.  Allen  on  the 
VY  appearance  of  the  second  volume  of 
his  imique  work  on  the  analysis  of  organic 
products.  Those  of  our  readers  who  are  in- 
terested in  the  subject  have  long  been  aware 
that  the  volume  was  in  preparation,  and 
many  will  have  perused  the  extracte  from 
advanced  sheets  which  we  have  published  in 
several  recent  numbers.  Mr.  Allen  is  so 
well  known  as  an  authority  on  the  difficult 
subject  of  proximate  organic  analysis,  that 
a  collection  of  reliable  processes  arranjB^d  by 
him  and  enriched  by  tne  results  of  his  own 
researches  is  certain  te  have  a  peculiar  value 
and  interest.  The  volume  now  under  notice 
is  divided  into  five  main  sections  or  chapters, 
each  of  which  is  almost  wholly  complete  in 
itself;  and  this  naturally  suggests  the 
question  whether  it  would  not  have  been  in 
some  respects  a  preferable  plan  to  have  pub- 
lished these  sections  in  separate  covers  as 
monographs.  In  the  chapter  on  **  Hydrocar- 
bons," the  author  gives  a  mass  of  valuable 
detaUs  respecting  uie  assay  of  petroleum, 
benzol,  anChracene,  &c.,  and  tKese  sections, 
as  also  the  one  on  aniline  oils,  will  probably 
prove  invaluable  to  the  tar-distUler  and  gas 
manager.  The  chapter  on  "  Fixed  Oils  and 
Fats''  appears  to  nave  been  written  with 
great  care,  and  forms  the  most  complete 
account  of  the  leading  commercial  oils  mioh 
we  have  hitherto  met  with.  Although  the 
difficulties  inherent  in  the  scientific  treat- 
ment of  such  a  subject  have  evidently  been 
felt  by  Mr.  Allen,  he  has  succeeded  m  sur- 
mounting very  many  of  them,  and  has  sup- 
plied that  long-sought-for  desideratum — a 
reliable  work  on  the  analysis  of  oils.  The 
two  following  chapters  are  devoted  to 
**  Sugars,"  ana  to  *'  Starch  and  its  Isomers," 
and  in  these  cases  also  the  author  has  suc- 
ceeded in  collecting  and  arranging  a  mass 
of  information  not  to  be  found  in  any  other 
sio^  work.  The  analytical  data  are  not 
limited  to  cane-Bogar,  full  instructiona  beiiuqL 
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■jlsf)  given  for  the  teclmical  examination 
of  brewen'  glucose,  honey,  and  malt.  The 
chapter  on  '* Alkaloids'*  oontains  a  very 
full  desoriptiou  of  the  analytical  characters 
of  the  cinchona  bases,  with  a  detailed 
deaoription  of  the  methods  of  assaying 
quinine  Imrk.  Opium  bases  are  also  very 
fully  treated,  and  the  same  remark  applies 
to  liryohnine.  The  oooounts  given  of  some 
other  alkaloids  are  very  insufficient,  and,  in 
some  cases,  the  space  mi^t  as  well  have 
been  saved  altogether.  We  do  not  hold 
this  view,  however,  of  the  section  on  the 
Basic  Derivatives  of  Aniline,  which  oontains 
a  abort  but  dear  and  valuable  description  of 
the  nature  and  <diaraioter8  of  the  various 
ttailmc  dyes,  lliese  are  the  only  colouring 
matters  treated  of  in  the  volume,  the  author 
bidding  that  most  dyes  have  already  been 
adequately  tresfted  by  Calvert  and  other 
antbiova.  Apart  from  the  fact  that  Calvert's 
wovk  is  not  very  recent  and  is  now  out  of 
pcint,  we  think  the  omission  a  matter  for 
regret,  anrl  trust  that  the  author  has  merely 
^  *  postponed  their  consideration  till  a  demand 
shaU  arise  for  an  additional  volume,  or  for  a 
seoond  edition  of  those  already  published.*' 
That  such  a  demand  will  arise  we  cannot 
doubt.  Mr.  Allen -abookalready occupies  the 
position  of  a  standard  work  on  a  subject  on 
which  very  few  have  written,  and  the  con- 
stant changes  and  improvements  made  in 
the  mode  of  manufacture,  and  consequent 
methods  of  examining  commercial  organic 
products,  will  afford  him  ample  employment 
in  the  future.  Mr.  Allen's  second  volume 
considerably  exceeds  the  'firBt  in  sixo.  It  is 
very  clearly  printed,  and  the  use  of  dis- 
played typo  and  an  unusually  copious  index 
rtnider  reference  an  easy  matter.  The  volume 
is  calculated  to  add  greatly  to  the  reputa- 
tion of  the  author,  and  will  certainly  be 
welcomed  by  all  who  have  occasion  to 
analyse  organic  products. 

Wyflj.'s  of  the  Earth's  Crmt.  By  the 
Rev.  Osmond  Fisher,  M.A.,  F.G.S. 
Loudon  :  Macmillan  and  Co. 

The  physios  of  the  earth's  crust  has 
r«lways  been  a  subject  of  much  interest 
to  giiolog^sts,  physicists,  and  oven  chemists, 
{lerhaps  because,  owing  to  the  absence  of 
trustworthy  data  on  many  points,  it  is 
open  to  much  speculation  and  theorising. 
Although  Mr.  Fisher  applies  to  the  solution 
of  various  questions  in  physical  geology,  a 
sinplo  mathematical  reasoning  and  quanti- 
tative treatment  with  the  view  of  answerini^ 
them  negatively,  if  not  positively,  his  work 
mav  be  fairly  described  as  a  most  readable 
and  interesting  book  for  those  oven  who 
cannot  follow  nim  when  he  uses  for muloe, 
and  it  certainly  justifies  his  modest  hope 
that  it  will  not  be  without  value  in 
advancing  the  study  of  the  Physics  of  the 
Earth's  Crust.  The  title  of  the  book  frhows 
that  the  author  opposes  the  hypothesis  of 
solidity  put  forward  by  Sir  W.  I'homson, 
:iiid  he  asserts  that  any  physical  hypothesis 
regaixling  the  coudifion  of  the  interior  of 
the  earth  may  be  tested  by  comparing  the 
average  height  of  the  elevations  it  would 
nroduoe  with  that  which  is  fomid  to  exist. 
It  seems  obvious  at  first  sight  that  deep 
shafts  and  bore-holes,  shaUow  as  they  are, 
compared  to  the  earth's  radius,  ought  to 
throw  some  light  on  the  question,  for  if  the 
centre  is  still  fiuid^  we  may  fairly  suppose 
that  teniporature  would  increase  the  nearer 
we  get  to  that  centre.  Although  there  are 
several  x>oint4  to  be  considered  before  we 
can  accept  such  a  test  as  proving  incun- 
testably  the  fluid  condition  of  the  earth's 
interior,  and  as  a  matter  of  faot,  such  borings 
as  arc  available  have  not  always  yielded 
unifcfrm  results,  it  i«  probable  that  if  we 
could  eliminate  the  effects  of  local  condi- 
tions, the  obeerved  rates  of  increase  of 
tMmerature  would  be  found  to  be  tolerably 
laaaiaem,  and  very  near  the  old  aaaamption 
of  one  degvee'Fi^.  for  eveiy  61ft.  of  deptti. 


It  is  true  that  the  rate  has  been  found  to 
decrease  towards  the  bottom  of  some  bore- 
holes, and  it  has  been  asserted  that  at  a 
depth  of  o,000ft.,  the  increase  of  temperature 
would  cease;  but  the  author  gives  reasons 
for  believing  that  some  of  the  observations 
in  which  a  diminution  of  the  rate  of  in- 
oreaso  of  temperature  has  been  noticed  have 
been  vitiated  by  the  disturbance  of  the 
column  of  water  in  the  borehole  by  con- 
vection currents.  Nevertheless,  he  does  not 
suppose  that  the  law  of  equable  inorease  of 
temperature  can  hold  good  for  all  depths, 
for,  if  it  did,  wc  should  have  at  the  depth  of 
from  200  to  400  miles  temperatures  which 
have  been  sssigned  to  the  sun  himself. 
Still,  he  thinks  that  the  equable  law  may  be 
so  far  depended  on  as  to  lead  to  the  conclu- 
sion that  at  a  depth  of  30  miles 
the  temperature  is  so  great  that  the 
rocks  would  melt.  On  the  other  hand,  he 
acknowledges  that  if  it  could  be  conclusively 
proved  by  observation,  due  allowance  being 
made  for  disturbing  causes,  that  the  rate 
began  to  diminish,  it  would  be  an  argu- 
ment in  favour  of  the  earth  being  a  solid 
cooling  by  conduction  from  its  entire  mass, 
and  not  from  an  internal  liquid  reservoir. 
The  shortest  age  that  can  be  assigned  to  the 
world's  history  is,  however,  too  long  to 
allow  us  to  expect  that  the  depth  requisite 
to  put  the  question  to  the  test  can  ever  be 
reached.  Besides  the  comparatively  cold 
solid  centre,  and  the  intensely  hot  fluid 
interior,  there  is  another  hypothesis  which 
makes  the  centre  ot  the  earth  ''  potentially 
fluid,"  that  is,  it  is  solid  in  consequence  of 
the  pressure,  but  is  ready  to  become  fluid  on 
aocouut  of  its  high  temperature  wheoover  the 
pressure  is  relieved.  That  is  the  gist  of 
the  controversy  which  the  work  before  us  is 
an  effort  to  settle.  Sir  W.  Thomson  contends 
that  unless  tb  e  earrth  as  a  whole  wore  extremely 
rigid,  the  solid  crust  would  yield  so  freely - 
to  the  deforming  influence  of  the  sun  and 
moon,  that  it  would  simply  carry  the  water' 
up  and  down  with  it,  and  there  would  be  no 
sensible  rise  and  fall,  which  we  call  tid^s. 
Mr.  Fisher,  however,  says  that  it  does  not 
appear  necessary  that  the  earth  should  be 
absolutely  solid  from  the  centre  to  the 
surface  to  satisfy  the  requirements  of  great 
rigidity  as  a  whole,  and  he  asks  whether  the 
hypothesis  of  a  rigid  nucleus  nearly 
approaching  the  size  of  the  whole  globe, 
covered  by  »  fluid  substratum  of  no  great 
thickness  compar<»d  to  the  rndius,  upon 
which  a  crust  of  lenser  density  floats  in  a 
8tat<)  of  equilibrium,  will  not  satisfy  the 
known  conditions,  und  he  pays  that  such  an 
hypothesis  be»t  answers  the  requirements 
both  of  geology  and  physics.  The  nucleusowes 
its  solidity  to  the  encmnous  jjressure  of  the 
superincumbent  matter,  while  the  crust  owes 
its  solidity  to  having  become  cool ;  the  fluid 
8nb<atr4tuin  is  not  under  suiflcient  pressure 
to  be  rendt-red  solid,  and  is  sufficiently  hot 
to  be  fluid.  The  mean  density  of  the  earth 
is  known,  as  well  as  the  surface  density, 
but  the  actual  densities  of  the  layers  down 
to  the  centre  crin  not  be  ascertained. 
Walt-rshauscn  put  forth  an  hypothesis  in 
which  he  expressed  the  downwardincreracnt 
of  density  by  the  increment  of  the  heavy 
bases  as  found  by  chemists.  Waltorshausen 
calculates  the  density  of  the  earth's  centre 
at  9*57,  and  the  pressure  at  about  2,u00,000 
atmospheres.  Laplt^ce's  law  of  density 
makes  the  pressm-e  3,000.000  atmospheres. 
Earthquakes  and  volcanic  eruptions  give 
evidence  of  the  state  of  some  parts  of  the 
earth's  interior,  and  we  flnd  the  energy 
necessary  to  produce  those  phenomena  in 
gravitation  and  the  heat  stoivd  up.  The 
great  lateral  compression  observed  in  the 
stratified  rocks  is  explained  by  the  supposi- 
tion that  the  earth  has  contracted  through 
secular  cooling.  The  author  has  calculated 
what  this  lateral  pressure  would  be,  sup- 
posing the  interior  were  to  shrink  away 
from  the  omst  of  the  earth,  and  he  -findB 


that  it  amounts  to  the  weight  of  a  column  oi 
rock    of   the  surface  density,  of  the  saiat 
section  as  the  stratum,  and  2,000  miles  loQf. 
or  about  830,200  tons  upon  the  square  foot. 
Such  a  pressure  as  that  would  be  abundant 
for  the  purpose  ;  but  as  that  is  no  proof  that 
the  work  has  been  accomplished  in  that  way, 
Mr.  Fisher  proceeds  to  defiaie  whathetermsth- 
**  upper  datum  level "  and  the  *'  lower  datum 
level,"  that  is  the  upper  and  lower  surfactf 
of  a  smooth  crust.    If  we  assume  the  earth 
to  be  solid — no  fluid  substratum  beneath  the 
orust— it  is  clear  that  all  the  inequaUliei 
which  compression  would  produce  would  be 
m  the  shape  of  olevations  above  lihe  upper 
datum  level.     The  existing  inequalities,  if 
levelled  down  and  spread  out,  Mr.    Fisher 
says,  would  form  a  layer  of  9,500  ix>  13,000fl. 
thick    over    the   wlxole     earth,    and  that 
estimate  is  not,  he  says,  Hkoly  to  be  too 
large.    Taking  Sir  W.  Thomson's  loss  of  the 
temperature  within  the  earth,  if  it  be  a  solid 
cooling  by  conduction,  and  comparing  it  witli 
Mr.  Mallet's  experiments  on  the  contraction 
of  silioious  slags  cooling  from    a  state  of 
fusion,  he  finds  that  the  meqaalities  lomed 
by  thehypothesis  of  a  solid  cooling  byoondae- 
tton  would  make  a  layer  not  exoeedmg  900flL 
in  thickness  on  the  most  extravagant  sup- 
position,   whereas   the   actual    inequalitMf 
would  make  a  layer  10,00Oft.  tiiictt.    Tlv 
hypothesis  is,  therefore,  he  considers,  unta- 
ablc.    The  author  does  not  accept  the  view 
that  water  gains  access  to  the  heated  springi 
of    a  volcano  by  means  of  fissures,  or  by 
capillary  absorj^tion  ;  but  be  holds  that  in 
the  fluid  substratum  underlying  the  crest, 
there  still  exists  an  intensely  hot   layer  of 
water— dissolved  silicates,  in  a  state  of  igBO- 
aqueous  fusion,  which  is  ever  ready  to  f  nnisk 
the  steam,  gases,  and  cjeotamenta  of  the 
volcano.    As  a  rough  estiumte,  Mr.  Fisfacr 
takes  the  thickness^  the  earth's  crust  atn 
undisturbed  part  B,%2ft  miles,  and  he  explaim 
how,  in  the  event  of  lateral  compressioB, 
ridges  would  be   formed  with   depressisitf 
on  each  side,  the  depression  being  greatest 
on  the  8teci)er  side  of  the  ridge.     The  arsti- 
ment  followed  out,  leads  to  the  conelnsoQ 
that  the  crust  beneath  the  ocean  is  denjcr 
than  it  is  at  the  marg^.     The  existence  of 
the  roots  of  the  mountains  ought,  says  Mr. 
Fisher,    to    be    revealed  by  phenomena  of 
underground  temperature,  for  whether  the 
crust  be  thick  or  thin,  the  tenoiperatureof  in 
under  surface  is  the  melting  temperature, 
consequently  any  difference  in  the   rates  of 
increment  of  temperature  found  on  descend- 
ing at  different  localities  will  indicate,  ia  i 
measure,  the  thickness  of  the  crust  at  thoa 
spots.     These  so-called  roots  of  the  mon- 
tains  being  depressed  into  the  fluid  substn- 
tum,  would  be  gradually  molted  and  spread 
underneath  the  crust,  an  hypothesis  whieb 
accounts  for  the  order  of  succession  in  whkb 
different  kinds  of  lava  have  been  erupted. 
The  theory  of  moimtain  roots  also  explan 
the  fact  that  ejections  in  regions  lying  upoc 
opposite  sides  of  a  mountain   chain  appear 
to  have  come  from  diffieront  reservoirs  of 
molten  rock.    This  theory  of  mountain  root». 
in  fact,  offers  a  satisfactory  explanation  of 
five  classes  of  phenomena — viz.,  the  support 
of  the  mountains  themselves,  the  appaKutiy 
insufficient  attraction  of  the  Himalayas,  the 
slower   increment  of  temperature    beneatli 
mountains,  the  gradual  elevation  of  a  tract 
concurrently  with  its  denudation,  anil  the 
natural  sequence  of  volcanic  rocks.  Yolcaine 
cones  having  no  roots  to  support  them,  sink, 
and  rupturing  the  crust  around  them,  tend 
to    perpetuate    volcanic    activity    in   their 
vicinity.    We  have  .attempted  to*  give  son* 
ideas  of  the  views  of  the  author ;  butaseaA 
of  his  chapters  might  very  easily  be  dev^ 
oped  into  a  volume,  it  will  be  obvious  thti 
it  is  impossible    to  follow  his    argumenti 
throughout  in  the  space  at  our  disposaL    It 
is  sufficient  to  say  that  Mr.  Viiber  am  fmAs 
establiohed  a  go€€  woiUni^  fiyiwitttMM  ■■ 
has  pFBseffted  it  to  the  irodd 
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and  intereBting  boob  which  will,  no  doubt, 
Teceire  u  it  drawrves,  tfaa  lespeottiil  atteti' 
tien  ot  geologista  and  Boiontists  in  general. 


ASTBOKOHICAL    NOTES    FOR 

UABCH.  1882. 

Th0  Sun. 


At  Oimnwidi  Maan  Noon. 


3  16;:  30  26b 
23  7  62\6  36  13, 
as  2e  193  38    6, 


J  15-27 

i-1  56  2S'D3 

3  tO-78 

33  36  63-56 

23  65  36-81 

0  1.1  19-07 

D  S5  1-84 


on  Uaioh  20th,  tbe  Bon  is  sitd 
enter  Aries,  and  Spiiag  ia  Ihcn 
omniBace.  This,  too,  is  the  date 
X.  Spots,  facolre,  and  promiaeness 
e  deretoped.  The  Zodiacal  Light 
abonld  now  be  looked  For  in  the  West  vveiy 
evemng  after  aonset. 

Tha  Moen 
Is  Full  at  121i.  3g-6m.  on  the  night  of  the 
4th,  and  entere  het  Lsat  Quarter  at  9h.  ZT'Tm. 
p.m.  on  the  12th.  She  will  be  New  17-2 
uinnt«H  after  noon  on  tbe  19tb,  and  entci  hsF 
First  Quarter  at  Ih,  33-liii.  in  the  early  after- 
noon of  the  26th. 


31 


SoqUu. 


10 


35-7  a.m 

15-3,, 

18-7  f,'" 


*  Aftar  the  midnight  ot  the  6tli. 
The  HaoD  wiH  be  in  coDjanetion  with  Hor- 
cory  at  5  p.m.  on  the  I7th  ;  with  Vemia  at  t 
a.Di.  on  the  20th  ;  with  Sstum  at  10  a.m.  on 
the  32Dd ;  with  J'apiter  at  8  a.m.  on  the  23rd ; 
and,  lostlj,  with  Uan  at  10  p.m.  on  the  26th. 

Is  a  Morning  Star  during  the  whole  of  Uarcb, 
attain Infl-  hie  greatest  Weatern  Elongation 
(27°  44)  at  6a.m.  on  tbe  2Ut.  His  south 
declinHtioD,  though  not  very  great,  is  BuffloienClf 
BO  to  place  him  in  a  somewhat  inferior  poMtian 
for  obeervation.  His  angular  diameter  deonuee 
from  10-2"  on  tbe  1st  of  tbe  month  to  0*2' b/ the 


"d 

Eight 

oa 

Sonth. 

Souths. 

h.    m. 

• 

h.  m. 

21     62-7 

9     48'S 

11  16-1  a.m. 

31     4e'8 

11     38-6 

10  60-6    „ 

11 

31     61-3 

11    1»-1 

16 

22      S-6 

13     18-4 

10  27'9    „ 

31 

22    21-5 

11     31-3 

36 

22    43-3 

10       I'S 

31 

33      7-9 

S       11 

!0  33-3     „ 

•  tize  t«  be  TidbC 


n  after  the  Sm ;  bot  ihe  is  at  no  great 
dietanoB  from,  and  sets  very  soon  after.hlm. 
Bh»  Is  bwomlng   faintly  gibbons. 


XT.HUU. 


00  a. 

32-2  „ 


Is  TLsiblo  all  iugb< 
oomparativDlj'  insigni 
dianwter  decreasing  ' 


of  Maroh 

teleaoope  i» 

on  his  aurEaoe ;  but 


long,  but  is  beooaing  a 

ifloant  object,  hie  angular 

1  11"  at  the  beginninx 

end  of  it.     A  powerful 

required  to  dieccm  anj  detail 

*  '    markedly  gibbons  form  is 


perceptible  with  inferior  inrtrumental  m 


Tbe  path  Indioated  by 

Iie«  eutLrely  in  Gemini.  Hi 
that  wide  doable  Star  s 
night  of  the  23rd. 


the  aboTO  Bpl 
I  will  be  juet  H 
Geminonini  i 


Now  Kraths  in  bright  daylight,  and  Ii  so 
rapidly  approaofalng  the  West  asto  be  very  in- 
ditferentty  planed  for  the  observer  by  the  time  it 


is  Bctnally  dark.  His  diameter 
orease,  and,  in  fact,  we  may  now  take  leare  of 
him  until  bi«  reappearance  ia  the  autnnm.  We 
Hive  an  Ephemens  of  him  for  tbe  first  third  of 
the  month,  bat  it  wmld  needlesBly  ocoapy 
^ace  to  extend  it. 


This  »hort  arc  liea  in  Aries  to  the  Eoflt  and 
South  of  J  in  thst  constellation. 

Our  Table  of  the  Fhenomenaof  his  Batellitei 
extends  to  the  same  date  only  as  onr  Ephe- 

Eai  now  praotically  left  us  for  the  leason., 

Ii  an  Ereniag  Star,  and  ooming  aii  he  dOM 
into  oppoaition  to  tbe  Son  at  4  a.m.  On  Uardi 
7lb,  with  his  North  Deolinatioo  increitBing,  is 
very  well  placed  for  tbe  ohterrer.  Hie  angular 
dianutec  remains  sensibly  oODetant  at  4'  during 


l^ 


h.    m. 

12  33'7  p 
12  13-2 
11  S2-7 
11  33-3 
11  11-9 
ID  61-5 
to  31-1 


Jupiter's  S«t«Uitea. 


ii 


Be  Eclipse  ;  Oc  Ooualtation ;  Tr  Transit  of  Satellite ;  Sh  Transit  of  Shadow  -.  D  DtMppsaisaoe  ; 
R  Reappeamnoej  Ilogreas;  E  Egress.  The  printing  of  aphsnomcnon  inilaiiai  indicate*  that 
ifa  vimbiUtyis  FendecBddonbttnt,  cither  bj"thebrtghtneBa  of  tns  twilight  or  from  Jspiter's proximity 

the  horizon. 


Oe«nltatiMuof  (ftnd  n 


(P  KpproKobaa  to)  Pls»d  Stars  by  th«  Xoon. 


A.'  Oancri 
a'  Canon 

Seitantia 
B.A.O.  3726 
55  Leouis 
ff  Jjeonis 
B.A.C.  4700 
9'OapriDorai 
53  Arietis 
B.A.C.  1212 
B.A.O.  1835 


11  23  p. 

t2  21  a. 
10  27  p. 


Dark 

8.8.W- 
Dark 
Dark 
8.S.W. 
Dark- 
Bright. 
N.  byE. 
Bright. 
Dork 
Dark 
Dark 
3.  byW. 

Dark 
N.N.E. 


Dark 
Bright. 

Bright. 
Bright. 


t  Near  approaohee.     ■  Bat  appwently  Bright.     ^  Star  setting. 
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Naptnne 
la  now  M  hx  tawuda  the  West  ta  to  b«  U' 
Tidblo  for  the  obaerret's  purpoae  undl  next 
October. 


Oraanwloh  Kean  Tlios  of  SoathlDi  ol 
WevsB  of  the  Prlnelpal  Fixed  Stan  on 
the  mcht  of  Xuch  let,  IBSS. 


8tu 

h.  m.      a. 

a  Lepodfl 
aOriWl 

..      S  49  40-fiSp 

. .     T  10  62-9* 

Sirini 

..8     1  6*-*2 

Ovuot 

..     8  48  64-91 

. .     8  64  66-78 

. .     B  31  80-30 

<  Unae  U»jori8 

..   10  12  45  04 

-Hydno          ..         .. 

..   10  43  1899 

7^S«*lf BJoriV 

..   11  23  80-46 

..  12  17  43-89 

i  Cr»eeria 

..   12  34  40-08 

The  Hethod  of  Baiiag  the  Greenwioh  Uean 
TimsofTmuitof  eltherof  the  Store  ia  the  above 
Uet  foTKiij  otheriiigbtiiiHaroh,aa  aleo  that  of 
detetmlniBg  the  inetent  of  its  Local  Soathing 
at  any  other  Station,  will  be  found  oo  p.  392. 


OH  THE  IRRATIOVALITT  OF  TEE 
SPSCTBTTK  in  ITS  BELATIOH  TO 
THE  ACHB0MATI8H  OF  OPTICAL 
UrSTETTHBNTS-VI. 

Bj  "  Obdsbio  ViTii." 

{Omti'iuttl  fntm   pagi   512.) 

Put     III.  —  Bxparimenta    Showtnr    the 

Ooaiit«niotioii  of  Beeondu-y  and  Tertlur 

SS-  A  PRISM  of  crown  glasa,  with  an  angle 
J\.  □(  41"  ir,  is  inolined  lo  an  tt>  oorieot 
the  dlBp«nrian  of  a  flint-glue  prina  whoee  angle 
is  68°  ;  the  nneorrected  greea  ia  towarde  the 
Teitex  of  the  9nt  priam. 

67.  The  same  crown  prism  ia  need,  bnt  a 
■mailer  flint  prism,  whoee  aogle  ia  60°  28',  ie 
opposed  to  it ;  the  uncorrected  green  is  towafda 
the  Tertei  of  the  second  priam. 

68.  The  crown-gUas  ptiun,  angle  41"  11',  ie 
inoUned  to  oorreot  a  flint  priuD,  angle  62°.  Tn 
this  oaae  there  is  no  ouUtanding  colour. 

The  eipenments  detailed  in  Fart  I.  ahaw  that 
diSerent  subetuice*  produce  spectra  varj  ing  in 
the  proporCian  of  space  allotted  to  each  oolonr ; 
wban  anj  two  are  achromatised,  s  seoondarj 
^•otrnm  ia  focmed,  in  aconrdance  with  the 
prinmples  explained  in  the  prerioui  page*.  The 
nean  fringe  is  alwaja  on  ihe  name  hide  of  the 
nar  as  the  vertex  of  the  smaller  ptium  cf  greater 
dispcmire  power. 

With  mgard  to  the  extent  of  ancombined 
Dolonr,  Brewster  girrs  the  following  table,  in 
which  the  anbetanoes  are  arranged  aooording  to 
the  order  of  m^^itode  of  the  seoondanr  spectra, 
when  oampared  with  a  standard  priam  of  oil  of 
oasda.  If  any  two  substances  bo  uaed  to  form 
«n  aohromitic  combination,  the  width  of  the 
outatanding  tringea  will  depend,  oamporatiTdj, 
on  the  dlfiuMOoe  in  their  tabulu  position ;  and 
the  grsan  will  be  towards  tbe  vertex  (j  the 
priam  td  that  subatanoe  which  stands  below  the 
other. 

(.  Vatar. 

■i.  Ia. 

a.  Rock  Crrslal. 

4.  nnorBfiar. 
B.  Blue  Tspu.  ....  v— u™.^™..-. 

5.  BsTl.  16.  Bedaiao. 

r.  Alaolwl.  11-  Or*nj(f  rIui. 

S.  Crown flsM.  18.  drtwiute ofleid. 

g.  Gala  Biar.  Uf.  t^ulpKurtt  of  csrboa. 

10.  Zirtm.  au.  Oil  u(  OiMUi. 

From  this  table  we  infer  that,  as  a  general 

1.  "The  action  ot  transpaiant  substances  on 
green  light  dinkiniahea  aa  their  disperaiTe  power 
inoreasee."  That  ia,  the  red  and  green  portion 
of  the  spectrum  i*  oontracted  bj  inoteaiing  the 
diroanlTe  power. 

2.  "The  ezoeptiona  are  oil  of  olovea,  oil  ot 
larender,  oil  ot  torpeotine,  and  Canada  balaam, 
whleh  baTo  leas  aotion  on  ffceen  light  than  flint 
glass,  UtDUKh  they  ate  inferior  to  it  in  disperrire 
power.  Fliior  spar,  roek  ctyataL,  and  others  are 
wn  0zoapttfna> 


I.  FUnt  stRU. 
i.  OU  uf  ' 


3.  "Sulphnrlo  acid  exoeeda  all  transparent 
anbatanoea  in  it*  aotion  on  green^  while  oil  of 
caaaia  exerta  least  action  on  green.  These  two 
■abstanoes  might  be  naed  with  great  adrantage 
to  construct  a  Said  object -glase." 

I  aztraot  the  refraetire  and  tUiperiive  powers 
ot  most  of  the  substances  above  mentioned  from 
a  comprehensive  table  in  Brewster's  book. 
Tablz  or  REFBAimvB  iHDioEa  aWD  DisrEBSivs 

P0W£ES. 


jnlphiDlc  add .1  I'tso   i 

1.  Water I  m)    ! 

1.  FIbot  nar j  r«3g    I 

■.Alcohol I  rs7S 

1.  CrownglM,  \\  J^    ! 

PlaluGlBM    .'l-S;  IM 

I.  CIcorlceluidnBir-      |  I 

lOHKrudex  ...  ISIO 

rna:eriadci..  IflTS 

.flistglui i|  }!j^    I 

:.  Diftmoaa    !-47;27s! 

.  Oil  oltunion^e,  liiieE  ,  t'47S    [ 

.  CasidB  bKlnm    I'fiaa    : 

;.  Bed  uliM 1  TS9    j 

.  OruigDglwii 1-783 

.  CmlMimUofkad- 

lesHtindtx  ...  1813    . 

EraitcriDdci..|  SCHt    i 

.  SnlphDretotouban '  ]  «78    < 


With  regard  to  the  experiments  detailed 
Fart  II.,  Brewster  obeervea.  "  there  is  a  tertia  _ 
spectrom,  as  it  may  he  called,  produced  by 
TMving  Uie  inclination  of  the  flrst  priam  to  the 
iocident  rays.  Aa  this  new  speDtrmn  is  formed 
when  two  prisma  are  need,  made  of  the  aai 
anbstance,  and  oonscquently  eierolsing  the  eai 
action  on  diSetect  coloured  rays  ;  it  ia  obviously 
owing  to  the  deflection  of  the  meau  refrangible 
ray,  which,  as  we  have  ahown,  must  occur  from 
the  constant  ratio  of  the  sines  ot  Ihe  angles  of 
inddenoe  and  refraction.  Thin  spectrum  it  not 
oamposed  of  snob  virid  colours  an  the  seoondary, 
hut  the  fringes  are  aoffioiently  diatinct,  and  the 
onooireoted  green  is  always  towards  the  vntax 
of  the  smaller  prism,  whi^  is  Inclined  to  pro- 
dooe  a  dispersion  equal  to  that  of  the  larger 

Hence  it  follows,  in  oonfoTmity  willi  theo- 
ralioal  dednotioDS,  that,  by  increasing  the  re- 
traction, either  by  means  ot  a  larger  angle  of 
the  prism,  or  by  deoreaaing  the  angle  of 
Incidenoe  at  the  flrst  surface,  red  and  green  are 
oontracted,  and  bine  and  violet  expanded. 

' '  The  same  experiment  whioh  proves  the 
aiistence  of  the  tertiary  spectrum,  exhiliits  the 
DO  less  sbgular  phenomenon  of  a  refraction 
without  oolonr,  by  means  of  two  prisms  of  the 
same  substance.  "Phii  effect,  which  has 
hitherto  been  considered  impossible,  appears  to 
iriee  from  the  dispersion  increasiilg  at  a  grater 
rate  than  the  mean  refraction,  in  consequence  of 
the  alteration  in  inclination  of  the  incident  ray, 
and  seems  to  bold  out  the  probability  ot  con- 
itructing  an  achromatic  object-^Isss  by  moans 
at  two  lenaee  of  the  same  subatance." 

For,  as  the  spectrum  ia  chiefly  produced  by 
the  seoond  refraction,  if  two  prisma  of  the  same 
aubstance  form  equal  ^eotra,  it  is  evident  that 
the  interior  angle  o(  inoidenoe  on  the  second 
surface  must  be  the  same  tor  both.  This  angle 
may  be  ooastsnt  while  the  angle  ot  the  prism  is 
varied ;  hut  an  alteration  in  the  rmracting 
an^le  produces  a  greater  alteration  in  the 
incident  angle,  for  the  sines  ot  the  angles  ot 
inddenoe  and  emergence  must  be  in  the  ratio 
1  :  /I,  which  is  greater  than  unity.  Therefore 
two  unequal  prisma  may  produce  equal  and 
oppoaite  speotra,  and  yet  cause  a  deflection  of 
the  original  ray. 

"nie  experiments  in  Fart  III.  eihibitsome  nn- 
gnlar  results.  Brewster  says  ' '  the  vartatloa  in 
the  tuoorrected  green  spaces  is  obviously  pni- 
dooed  by  a  difiarenoe  ia  action  of  the  refractive 
Bubatances  npon  different  coloured  rays ;  for 
the  eSeot  of  tae  augmentation  of  the  refraotimg 
9  of  the  prism,  in  contraelina'  red  and 
1  and  expanding  blue  and  vfolet,  is  ot 
an  (^posite  natura  to  that  whioh  is  actually 
produced. " 

In  experiment  67,  with  the  flint  of  ^™»1'»it 
aa^,  the  gnen  fringe  oocupiea  the  poaitiMi 
which  is  aasigned  to  It  in  secondary  speotra. 
But  in  66,  wi^  the  flint  of  greatwt  angle,  ita 


poailion  .__.._         -       . 

The  explanation  of  ita  change  of  plaoa  msit  ta 
sought  .for  in  oonneotion  with  tM  fint  pa«. 
In  order  to  ooireot  the  ^argat  aa^  lUi 
priam  must  be  much  Bora  inclined  *J^ 
m  the  Arat  ease,  ■"*!  t.Mi^  iiyrlinatiftfi  eocteali 
the  red  and  grem,  butof  eoaraB  in  an  ii|Hiim'Ii 
direoUon  to  the  flint  prima.  Bnoa  ««  mtj 
infer  that  the  twtiaiy  has  arer-oaanatad  tfa 
■eoondaij  apeotrain.  If  thja ■apportion  \nv^ 
Mot,  then  bj  taking  for  the  flint  angla  a  nbi 
between  the  two  axtnmea,  tJie  two  di^soiMi 

iiliiiiilil  iimillj  lials aiili  iilhiii.  ami  il  ainimii 

fromexp.  68  that  aneh  is  the  ease. 

Heaoe  the  aeoandary  n)eotnini,  whioh  ia  fli|. 
67  la  partially  oonected,  and  in  66  am^eia- 
rected,  ia  axaiAly  nentra^ued  by  the  tertiary  hi 

"As  the  tertiary  speetrum  ia  not  prodaeed  by 
virtue  ot  any  specific  quality  of  the  rafiactiu 
medium,  bnt  depends  on  the  anglea  by  wfaief 
light  is  refracted  at  the  inrfaoea,  ita  magnitiiif 
may  be  determined  by  direct  ealonlatian. 

"  To  flnd  when  the  tertiary  apeotnua  ocRMii 
the  secondary,  as  in  exp.  6S,  w«  have  mlj  U 
compute  the  magnitude  ot  the  former,  eritie 
deviation  of  the  mean  rsfrangibls  ray,  as  pn- 
dnced  by  the  crown  priam ;  and  by  calenlaling 
the  magnitude  of  the  sm^  tertiary  spectnm 
or  the  minute  deviation  ot  the  mean  ray,  oai- 
sioned  by  the  flint  prism,  we  obtain  a  meanm 
ol  the  secondary  spectrum  of  the  Sint,  aritdii| 
from  its  specific  attraction  for  different  oolomed 

Xhe  experiments  described  In  part  I.  may  bt 
utilised  in  another  way  ;  they  fiunish  a  pretty 
aeeurate  indication  of  poeition  of  mean  n> 
frangible  ray  of  a  substance.     For   we  knew 


whioh  part  of  the  spectrum  L 
"  In  determining  the  mean  refractive  power  cf 
ohromate  o(  lead,  realgar  and  oil  of  castii, 
which  exert  such  a  powerful  influenoe  in  sepa- 
rating the  extreme  rays,  this  information  a 
abaolntely  necessary  to  obtain  a  oon«ct  result : 
for  the  refraedva  Index  of  the  bieecting  ny 
cannot  by  any  method  be  deduced  from  that  w 
'^e  extrnne  red  and  violet  parte." 

But  with  fiint  glass  the  extremes  of  the  tptt- 
tmm  are  sufBciently  well  defined  to  enable  ths 
observer  to  determine,  with  the  uDaasisted  eye, 
the  ray  by  which  the  spectrum  is  bisected ;  bat 
in  ohromate  of  lead,  rralgar,  and  oil  ot  cassia, 
which  are  not  very  transparent  substances,  aad 
which  form  the  spect^nm  by  a  small  rcfractinjf 
angle,  the  extreme  violet  rays  oeaae  to  be  ri 
hie,  and  the  eve  is  no  longer  able  to  d 
the  oolonr  and  position  of  &b  mea- 
[To  bt  cmlinued.) 


w 


FKAOTICAL  MOTES  ON  PLTTICBIBO.- 

xxvn.' 

By  F.  J.  DAnsa,  H.U.A^.F.,  £o. 

Valwe-Oloaeta  (VentUatlnr,  Wlrinr,  aad 
Floahlnf). 
AVINQ  explained  and  shown  the  oonatmc. 
tiou  of  tbe  pan-closet,  together  with  the 
method  of  ventilating  and  flushing  the  aanu,  I 
will  now  similarly  treat  the  valve-aloset,  of 
which  Fig.  147  is  an  elevation,  with  oiatera  and 
supply  vsive.  B  Is  the  baain,  26  ia  the  larat 
vslvB  and  box,  best  made  wiUi  Lead,  genmally 
oaat  in  sand,  at  other  timea  slopped  out  \  M 
section,  see  Fig-  l^^i  ^  i  '^  ^ee  the  regnlatff 
valve-doeet  which  appears  in  aeotion  at  Fig*. 
S3  and  84.  Theee  last-named  diagramaillnrtiBti 
tbe  outlet  valve  at  F.  Now,  again,  examiae 
Fig.  117.  Intothe  lead  box  26  ubtaaehedaa 
overflow-^pe  32,  33,  34,  3fi,  36,  and  37,  alsoa 
vent  pipe  y  F ;  but  this  pipe  ta  often  branchsd 
Into  the  back  of  the  box  at  F,  Kg.  83.  TUa 
closet  is  drawn  in  section,  the  back  baag 
towards  the  reader;  otherwise,  thia  oloaet  wouS 
be  left-handed.  Fig-  1*7  is  an  elevntum  of  tk« 
front  of  the  aame,  to  show  ^a  levat  6,  T,  U, 
and,  consequently,  ia   drawn  to  appear  i^^ 


mlbs  A 


FaB.  24,  ISBa. 
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himdad.  AlUioa^ti  icoommeoded  bj  soma  Miii- 
Urj  Miguie«n,  I  rnnit  siptMB  t,  decided  opinion 
Uut  the  vutUation  of  the  le>d  box  is  nmpl; 
nOBMnae,  for  the  maaoa  that  if  the  eloaet  Is  pro- 
patij  fluahed  after  uang,  all  tha  aoU,  &o.,  moat 
or  •honld  pus  off  to  the  other  aide  of  the 
dfaphngm  of  the  cIoaet-tTsp,  whether  it  be  cn, 
Oi  or  "O ;  but  m  out  aanitarjr  engioeers  seem 
plMMd  with  the  idea  I  h&Te  hers  ahoim  (al- 
though I  do  not  reoomineiid  it]  tbi>  venti- 
latmg.pipe  V  P,  which,  by  the  way,  I  haTa  in 
winter  tiioe  fonnd  greatly  to  the  ditadcanugi  of 
the  oloset,  beoanae,  m  a  rule,  thia  pipe  ia  taken 
Cnlj  jnat  through  the  oater  wall  o&  the  cloeet, 
and  u  MnuequentlT  expoaed  to  the  roagh  oold 
wi«daotwint«r;  it.however,  haaonevirtae — viz. 
■honld  the  trap  be  bad" 
oid«r,  it  will  ofbrd  a 


M  tha  Ttlve  will  again  cotbt  the  Talre  Beating  ; 
thia  done,  let  go  the  handle,  and  the  aneker 
Talre- Bpindle  will  tall  back  and  the  lever  E  will 
in  ita  turn  bring  up  the  other  anoker  spindle  45, 
therebj'  opening  the  after  finah-Talve,  wbioli 
after  a  given  tJme  will  again  drop  off  and 
the  seating,  bat  not  until  the  oloMt-baain  ia 
QUed  ap  with  water,  known  as  the  after-ftoeh. 
O  H  ia  the  air-pipe  branched  into  the  down 
pipe  at  60.  Forthe  farther  description  and  aeo- 
tion  of  theae  after-flush  Talves,  see  Fig.  1S2,  &o. 
When  fixing  valve- olosetft  the  gteataat  core  is 
neeeasary  to  prevent  any  bard  sabatAnce  being 
Beoietad  nnderthe  large  valve,  as  it  would  pro- 
bably retnlt  in  the  face  of  the  valve  Mine 
Dotiuied  or  otherwise  damaged.  They  shoolj 
alwAvs  be  fixed  over  a  proper  lead  safe,  with 
overflow-pipe  thereto,   as   spoken    of  in  Pan' 


Btink  to  eaoape.  In  the  bottom  part  of  the  i 
flow  33,  83,  to.,  la  fliod  a  ball-trap  whioh  I 
oondder  la  again  going  to  the  extreme,  and  al- 
thotigh  greatly  advocated  by  some  of  the  sani- 
tary membera  of  the  trade  as  a  great  advantage, 
ia  reaJly  nselesa  in  general  piaoUoe,  for,  by  a 
reference  to  Fig.  83.  it  will  be  evident  to  any 
practical  man  tLat,  at  each  poll  of  the  closet 
the  watar  (if  the  baain  is  properly  finahed)  mast, 
run  over  the  outlet  holes  at  i  into  the  overflow- 
pipe;  then,  again,  thia  pipe  should  be  flushed  by 
allowing  the  water  to  rue  to  its  proper  height 
within  the  basin,  which  would  be  above  the 
OTerflow4,  Figa.  83  and  31.  Once  more  torn  to 
Fig.  117,  andexamine  the  wat«r  supply,  11, 
IS,  47,  IS,  is  one  of  my  double  ootion  wasto- 
prerentitig  valves  [for  section  see  Fig.  162 
intther  on].  The  action  of  this  waste -prevent- 
ing valve,  ia  viz.  : — that,  by  pulling  up  tbe 
handle  V  of  the  oloset,  yon  raise  the  lever,  thus 
kotuatin^  the  oraoks,  ball-lever,  and  finally  tha 
valve-spindle  41 :  this  opens  the  ancker- valve, 
which  U  held  np  long  enough  will  drop  off,  and 


oloaet  Work.  Common  putty  should  never  be 
used  when  settiDg  these  closets,  as  by  reason  of 
its  stinking  properties  it,  after  a,  certain  time, 
becotnes  eiceeaingly  offensive ;  the  best  kind  of 
putty  for  this  work  (althoagh  expensive)  ii  red 
lead  and  gold  »ize.  When  fixing  the  trap  be 
□ertain  to  have  largo  enough  dip-pipe  toreoeive 
tbe  trunk  of  the  valve-box.  The  distance  from 
the  fremt  of  the  safe  to  the  centre  of  the  dip-pips 
of  the  trap  should  be  7  inches. 

Clatem  Overflows  when  Branched  Into 
the  Oloaet  Supply  Flpe." 

A.  aiatem,  overflow  is  often  blanched  into  tbe 
down  or  supply-pipe  to  the  closet,  and  answers 
as  an  air-pipe.  That,  if  properly  trapped  below 
tbe  closet,  is  good  enough  for  any  closet-work, 
exoepting  that  in  very  severe  weather  it  is  apt 
to  become  frozen,  and  that  this  trap  to  aome  ex- 
tent interferes  with  the  flow  of  water  at  the  first 
moment  of  supply,  by  reason  of  the  confined  air 
between  tiie  trap  aud  the  water-plug  after  the 
valve  baa  been  lifted. 


Allowing  the  tme  valoa  to  these  exoeptions, 
tbe  beet  pUn  ia  to  artuge  the  overflow  so  that 
it  should  fall  over  or  into  a  well-aupplied  trap, 

or  into  tbe  op»n  air  ;  but  when  neither  of  the 
lattor  methods  are  practicable,  its  mouth  or 
inlet  may  be  covered  with  a  valve  and  opened  by 
the  rising  of  a,  float  having  a  rod,  or  the  float 
may   be    fixed   directly  over  the  month  of  the 


the  overflow- pipe  and  so  form  a  trap  when  the 
wator  is  within  2  or  3  inches  of  this  pipe,  whioh 
compensates  for  the  valve  bang  parbally  open 


Dmpens 
sthewi 


64,  65,  66  and  57,  Fig.  147,  illustrata  the  float 
arrangement  aa  flzed  on  some  dsteraa  that  I 
have  Utely  lined.  77,  78,  7S,  ao,  81,  82,  &c.. 
In  the  same  Fig.,  illnatrato  one  of  my  patent 
bydrostatio  supply- valves  for  oirtema. 

This  valve  entirely  dispenses  with  tbe  ball- 
valve,  and  is  fixed  to  work  in  tht  ioltom  of  the 
oiatem,  in  lien  of  the  top.    This  will,  to  soma 


THE  ART  or  SEEIHO  BTEKEO- 
SCOPIC  PICIUSSB  WITHOUT  A 
STSHEOSCOPE-* 

f  Nordar,  to'daaoribainwhat  maanaianT  indlvldnal 


bring  both  piatniea  of  a  ataraosooplo  c 
ittanotat  all  naoasaary  to  go  into  tba  aranawhai 
abatrasa  quastion  of  the  ounwganee  of  tha  ootie 
Bxsa,  whiob,  althoagh  neoeasary  if  we  wan  dia- 
1^ 1 i-i — in  fl„  abatrast,  It  not  so 


whan  ^ving,  as  w 
by  whioh  the  *twi 


^wlaHMwUh. 


stateoaeopie  affaotm 
□at  the  stereoscope. 

The  eyaa  most,  flnt  of  ail,  be  tutored,  by  giviag 
Iham  a  aoBewhat  simple  lewon  to  perform.  The 
way  by  wfaloh  we  have  invariably  suooaeded  beat  in 
tUa  toition  of  the  eye*  is  to  make  two  bold  Ink 
marka,  aoeh  ■*  a  oross,  at  a  dtstanea  of  an  inoh 
apart,  won  a  sheet  of  white  papar,  aad  within  a 
half  inoh  ol  tha  upper  edge  id  tke  sheet  NoW| 
npoD  a  second  eheet  of  paper  make  another  single 
mark,  similar  to  the  two  other*.  We  prefer  a  erota 
for  this  jpurposa,  although  any  othar  form  will 
answer.  Hold  thia  latter  sheet  about  twenty  fnchea 
from  the  eyes,  whidi  mnst  then  ba  direoted  to  the 
et««i.  While  this  ia  being  done,  bold  the  othac 
paper,  with  its  two  marks,  about  half  way  between 
the  sye*  aad  the  lingla  areas  sheet.    tTpon  looUag 

intently  at  the  siuifla  o:  .-    .-  - 

mind  will  aoon  baoom 

ippaaringto  be  <Arwor._ , . 

Jhoold  they  not  ooaleaoe  immcdiatoly,  i 

p^«r  a  little  way  nearer  to  or  farther  from  the 

eyes  till  they  do  so. 

It  la  now  reqoimte  that  tha  eyes  be  divertod  from 
thedistant  mark  to  the  central  one  of  the  thiaa 
that  are  ^>parsnt  on  tha  nearer  paper,  and  after  a 
mionto's  praetioe  this  can  readily  be  done.  The 
next  step  in  advance  is  to  pcaetiaa  apon  a  eaid 

tanoa  apart  than  the  former  pair :  and  when  thaaa 
ean  be  with  famlity  bronght  into  one,  in  doing 
which  it  may  baneoaasary  to  hold  them  at  agraater 
distance  away  than  in  the  former  case,  then  may  a 
stereosoopla  slide  be  nibstltnted. 

At  flrat  it  is  beat  to  employ  a  stereoioopio  piotun 
specially  aehoted  for  the  purpose— one  having  a 
well-deBned  hold  object  in  the  centre,  suoh  aa  « 
tree.  Not  only  so,  but  it  will  be  advaatageona  to 
cat  this  picture  into  two  halves  and  remove  a  piece 
from  the  centre,  so  aa  to  bring  the  objects  mnoh 
Jy  the  ease ;  for  the 
together,  the  paore 
easy  will  it  be  for  the  ayes  to  miite  them  by  the 
process  described.  Th^  will  be  three  pictures 
visible,  but  the  centre  one,  being  oompoaed  of  the 
olherti  1  ,     .  ..    .      ■-  — 


While  examining  tbisdividad  phottwraphiopktnM 
upon  a,  table,  as  aoon  aa  Uie  eyes  have  acquired 
facility  iu  indivldnalising  every  detail  in  them,  the 
halves  ma^  be  slowly  aeparated;  and  it,  during 
operatian,  tha  eyaa  are  fixed  upon  one  point  M 
._.  Bceuedeidctad,  a  separation  to  the  extent  of  tha 
distance  between  the  two  eyeamay  be  made. 

Should  there  be  tnoie  mffienlty  in  getting  the 
I^otogTaphs  to  combine  than  was  expKlanoed  in 
the  CMC  of  the  two  ink  crosses,  lat  them  be  Seated 
as  in  the  original  exoeriment ;  that  is  to  say,  hold 
up  the  siugle-crosa  sheet  at  a  distance  of  tUity  er 


at  uiD  oenoe  one,   Hing  Dompuaeu  lu  ti 
I,  will  stand  out  in  toll  stereoscopic  n 


*  VcooiOn Fieutr^iphic  fniciiKi 
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tlini  tlues  piotuna,  &nd  let  the  syea  he  then  gentl; 
banilentdfna  lb*  ooMlMnplMMi of  tbe  croesto 
tks  oontM  flgn*  on  tt>  MrMMtpiE  glide,  which 
irillb«iiitbaiaa*IiiH(iliiiiDii.  The  itAreoDoopio 
•Ssot  willnov  ba  iwb  inall  Iti  boldn«H. 

AftaitluiazthMbMnMaidnd,it  will  nut  ag^ 
Iw  fwgott«D,  Mid  U  will  ftSc-'  -  "■'-*^  ' -' 


II  ftSord  t,  high  dsgna  ol 
r,  who,  whcm  torniiw  oret 
HO  piahua  aa  tha  tabla  of  a 
'  u  Oiam  in  the  window  of  A 
lU  bMO^  without  le^oiiiog 


e  apprentK 

auCvn  little  to  me  whether  it  kiib 
him  in  iBanuag  to  draw  a  penal  oi  ihore  a  jaok- 

SofcominMitliavAl  eadMroaredto  make  Mm,  tliat 
fir t-pl«wit*"n  f^K^'nt'iTr—fT *"*'*""■'"■  A 
ntod  uutriMtw  in  dnwing  (and  Aen  aia  aMDf  of 
llMm)  will  take  a  daw,  and  a  large  oUa  too,  aoma 
with  abimr.  K«>a  wiOi  ^litode,  and  mora  with 
MdOar,  and  in  an  Inciedi 


AS  IKPROVES  WHITE  IffETAL  AND 
UAILEABLE  BROSZE. 


. .  ^  „  withoat  iha  aid 
nickel.  For  tho  mauataoture  of  thi>  metal  the 
patonttcs  coBunence  bf  reidudng  bincxide  or  piot- 
oiida  of  nuuigaiMK  is  a  blest,  r«Tarbarato^,  Or 
othor  fomace,  and  when  they  hare  olitained  fetro- 
aausaneie  oE  a  compoutioa  of  metallsc  mangan' 
■aa  SO  puts,  irou  11  pirts,  cuban  6  parte, 
thej  miuta  the  Out  meltiDg  in  ■  laietbeiaioty 
a  bf  miilBg  Ueetlier  about  60  fn  ceoL  M 
awgaiMia  of  t£a  nataie  oc  qonll^  abavs 
id  40  per  oeot.  gd  mvV*i,  adaiag  the 
id  oidinan  Suxaa.  When  the  mixture 
mUmI  •■  tha  taoaith,  ft  ii  ran  int*  In- 
^-D  gina  a  aatal  aa  white  a- 


bla  M  Oanan  dlvai  movaUr 

-iridtraMUiLiriiataa,aa  natal  oUaiMd  at  abore 
MMivaaanaddllian  of  ban  SO  to  afiuroanLaf 
rtno  and  hiaa»,  i*  na  into  inpita,  ao^  at" 


■■dda.    Ezperinunla  whicdi  hare  been  mad*  have 
Aown  that  aimoor-plataa  ean  b*  mado  with  tha 


■piati 
Ont 


dnt  taabl  (fion  the  flnt  noting). 


limltar  to  that  ¥ 


A  Plata  ol 
I  of  brain 


I  tried  aniut  a  two  inok  plate  of  atael 

to  that  whieh  fonw  the  amoni>plat ' 

Jhipa.    Thcu  pUt«ehave  been  flred  at  with  a 


ilataeot 


gnu  at  an  equal  diatance,  with  the  rotult  that  the 
jtecl  plate  wui  broken  into  wretsl  {Necee,  while 
that  made  aocording  to  this  iuTsntion  wae  hanllr 

When  it  ia  deaind  to   obtain  a  uallaabla  oi 

lamioable  Lrouie,  proloiide  oI  manganaao  (I£n0) 
and  protoi^dij  of  itod  (FeO)  are  radnoad  to  (ba 
metaUii:  >UU,  and  copiwr  ia  added  in  the  propoi- 
tiona  abavs  indicated.  Wbeu  the  two  motaii  are 
aeltod,  a  malltitble  bcOQze  resembling  alniainiiim 
biDUza  is  the  laeult. 


eai^i  other ;  wilhoot  the  pieaenoe  of  oopper  only 
^aall  qnantitj'  of  mujgaaeae  ia  leduoed,  bnt  whEXi 
Jeno-manganew  of  tha  nature  and  qaaliCjaboTe 
dMcribed  i>  nscd,  any  quimtitiei  Uiot  oajr  ba 
dealied  may  bu  added,  and  a  metal  obtained 
whieh  ia  very  white  and  rery  ductile.  Thia  fena- 
manganeH  peiiectly  dacalouriaei  the  copper. 


HECHAHICAI  DKAWINO.~X. 
By  Faot.  Joilh  £.  Swsbx. 
[Canlinued  from  page  490.) 
Drawing  from  Bkatehoe. 

IK  the  rnanuer  of  teaching  sa  ia  the  nuuu. 
learning  drawing,  tike  teaching  and  learning 
eterything  eluo,  there  are  nmny  Wiiya;  good  wa^a 
and  poor,  and  tiie  best  way  never  the  best  way  m 
all  canes.  There  ro^y  be  one  way  to  teach  better 
than  all  others  nioa  timea  In  ten  [although  no  one 
aaema  to  hive  found  out  that  way  altogether)  ;  still 
aome  awkward  indiridual  needs  to  deriae  an 
awkward  wny  to  teaoh  the  awkward  tenth  mai 
tDECaeBfully,  There  may  be  a  genoral  principli 
that  will  hold  good  in  all  cases  ;  that  ia,  to  begii 
with  the  limplo  'and  approach  the  difficult  by 
dagTMt,  rather  than  to  try  and  master  the  difficulc 
■t  abound.  This  is  a  principle  I  have  not  followed 
Tary  cloaely — in  fact,  have  oat  cared  to  follow  at 
all ;  partly  becaoie  I  do  uot  know  my  claaa,  il  I 
have  any :  niid  mainly,  booauae  it  is  of  far  more 
interest  to  ma  and  the  yooag  men  thomBDlTeB  tc 
get  at  making  th?  msrki  than  just  what  routiac 
tbaj  pnnine  :  and  to  get  them  to  thinking  more  ol 

'Fma  Ote  Amtrican  ifiuUauf, 


(faoioa  b  tha  gUt  of  tkatahtag,  a 
bvreoM  liihwrtwwfl  br  a»i%adnliig fa  •g 
loH  than  oaa  ba  erar  mMe  19  by  a  aohaot  «f  ■ 


fOToUw-daydinlayi.    A  v^eamiDnn,aBrdI>lba 

teaohing  meehanioal  dnwing,  1*  to  give  " 
wall-exaonted  drawing*  to  oopy.    u  n 
oaaea  tha  esceU«ao«  o(  Am  ora 


L.._..        ^  ^-^  ^ 

-(^^M 

^= 

\^t 

3-|             1 

'y 

to  make  good,  and  maDy  ot  them  apleodid  draw- 
ings; Bometimee,  loo,  those  with  the  least  sense 
make  the  heat  copy.  To  all  and  each  of  thiiae  stu- 
deuta,  the  draniii^.  the  knowledge,  and  the  train- 
ing are  ot  value,  aud  such  a  atudent  may  all  the 
sooner  make  a  draugbtaman ;  but  so  far  aa  wliat 
they  oan  do  in  real  work,  they  might  well  bo  rated 
hkouparaguH.  at  bo  luuchabuuah.  In  this  foreed 
training  in  drawing,  as  in  some  other  forced  train- 
ing that  I  have  heard  of,  the  Baal  result  luUs  f or 
short  ot  the  first  promise.  Especially  and  lament- 
ati|y  tme  i«  tht*  Id  beeliand  work,  when  the  foTO- 
ioK  and  tha  drill  become  so  obuoxloos  that  a  large 


In  my  opinion  a 

would  ba  to  give  the  stadent  rouEo  aisrcaea  01  a 
meritorious  tiling,  figured  more  or  lees  aa  the  oaaa 
repaired,  with  dimenaioua,  and  Teqnira  ot  bin 
oumplete  drawings ;  also,  to  require  ot  him  • 
written  descriptlDn  of  the  thing  his  hai  drawn,  it* 
iiiture,  purpose,  mode  of  action,  mkterial,  con- 
Btniotion,  &D.  What  a  field  thia  opens  tor  tba 
training  of  thought.  Wlut  a  leaaOQ  it  gives  in  tha 
leiraing  of  that  langoage  the  mechanic  needs  to 
know,  and  in  the  handling  at  that  Un 
often  want  to  ose.    AeompUaooa  a 


it  langaage 
10a  with  tb 


he  win 


Jn.  M,  iwa. 


mtQjjsB.  ipfTffA^ffn  jucD  "wasux  at  aaoBioMt  w^  us. 


I«— oaly 


la  tnftrnotOT  in  dnwiug  oan  enforoe, 
WRunaul,  uld  muat  aamwQj  do  re- 
Mi  to  srary  jeosg  man  mdMiiwariDg 


he  iketch  Dotlon,  I  nill 
■n  tons,  m;  ■ludaato,  there  U  girea  iu  Fi^.  3S 
KUetdA  of  A  modeitttely  Bimple  piecs  ot  appuntiu, 
riuoh  I  think  yon  cad  venture  to  moke  a  diaviuK 
ban  kooMdiag  to  tba  dimeiuioiii  giTSD  uid  ot  lull 
dat.  Thi  diawQiduu  not  given  dd  themundnir- 
iog  majr  be  touud  on  tlieaepuato  or  dutail  }>art«, 
l^wu  lA  tho  Buocaedtug  figuros^  t  will  aot  a&y 
«li>t  ii  Iti  uie,  for  tkitt  yuu  nill  be  likely  to  find 
ont  long  baloTB  yont  dmwiug  ia  done.  Hariog 
tomid  that  cot.  yon  ean  easily  Snd  oat  hoir  it 
iroita.  wbers  tbe  diiTareut  part*  go,  &e.  After 
h&Tlzig;  complBted  your  drawing,  wnte  out  t,  lio- 
KOWtioD  ot  all  you  Eiars  loond  out  about  it.  You 
MM  tura  no  fewrs  at  there  net  bt^g  mough  to 
■■J,  (or  thi*  paga  would  not  ooDtaiu  a  coodeiiaed 
dawtiption  of  the  thought  and  work  eipeodad  on 
tb»  aubJBot.  Thara  weie  a  number  of  fine  meohani- 

^gl.  3U  to  4a  are  datiila  ot  Fig.  3S.  '  Fig.  40  is 
to  be  marked  oa  the  drawiuga, '-  two  jlu.  scthttb  "; 
Fig.  43,  '■  drive  fit  at  £,  Fig.  42,"  and  left  faitod 
poTtiou,  "  edge  gradoatad  iuto  US  parCa  ";  Fig.  44, 
"  wine  waabar,  No.  13  atesl  "  ;  Fig.  45,  "  free  fit 
at  F,  Fig.  42  "  ;  Fig.  46,  "  iia.  gim.  uraw  at  G, 
PiR-  *2-"      

A   HEW  ELECTRICAL  BAHOUETER. 


o(  1 


nith  meeting  oi  the  siity-tirst  i 
3a  Koyal  Sirottisli  Sociely  of  Arti 
,    Mr.    D.    W.  Kemp,   I'liitity,  ( 


bald 


tiromater, 

appantua  foi  aioertaiuing  atmoaphsrii:  presiure  al 
soy  dialaaoe  from  the  obaeriet  or  at  any  altimde. 
The  eleotiic  haiomatei  aoniisls  ot  tweotj-live 
tabaa  placed  sida  by  aids  on  a  board  or  round  B 
pilUr.  Into  eaoh  ol  tbe  upper  eadB  i*  fused  a  fine 
platinum  wire,  dipping  down  by  tenthaof  an  inr' 

>  bait  iDChea,  with  the  ffbole  instrument.     A  vr 
il  tkicam  Icom   eaoh  of   the    tweutj-five   wiri 
oarafnllj  iiinilaMd  from  eaoh  other,  together  wi 
B  letnni    wire   from    the    ciatem    eoda.     In    B 
ttranto-iiz  wires  are  made  into  a  cable  and  co 
tiniiM  to  any  oonTeuioitt  place  for  the  obiervi 
In  thaobterriug  apartment  the  wires  are  sej^rat 
aod  kttMlied  to  a  dial,  irhlch  it  couneotad  with  au 
•iMtiio  ball  and  battery.    It  tha  baronum  were 
idaoad  OD  a  hill,  and  a  cable  lakan  therefrom  to  the 
obaarrer,    he  oould    aicertaiu   the  height  of    the 
mcmnry,  by  Sadiui;   the  ahortest  wire,  when  in 
ciroait,  which  would  ring  tha  bell.    To  argotoflnta 
wUob  might  be  urged  that  readingi  of  teulha  were 
not  fine  enough,  be  would  reply  that  tnraly  auch 
liaiinpwmii  bettai  thau  no  cbaervalioiie  at  all.  An 
intaraaliuK  diBOUssion  followed,  in  which  the  idea 
BmbodladmMr.  Kemp's  inveution  waa  core  mended 
"    ■"     iraplioity  and  probable  Talui 


ippou 


laiderthai: 


ly  Mr.  C.A.  Stevai 

MB  on  "  A  New  Form  uf  Seiamngcaph,"  deaignad 
to  indicate  tbe  extant  and  directioB  of  aarthqnakas. 
Altar  aome  discaiaiDu,  this  paper  waa  alao  lafaned 


MEASUEINO    THE     FLEXDSE     OF 
T£L£SCOP£S. 

Pa  recent  paper  to  the  Balglan  Academy,  M. 
Houieau  trestathla  inbject.    His  obaocTatioue 
are  to  the  toUowiDg  eRect : 

The  means  uB«d  for  measariug  the  fleznre  of 
tdeasapes   are  Bubjaot  to   many   inoonveiiien-  - 
Atteudon  was  at  flrat  confiQed  to  determining 
fiexara  in  the  horizontal  poaitlon  of  the  initrum 
with  lite  purpoae  ot  dedDcia^  thence  tbe  correction 
tdaling  to  dLETeieat  incliaatiooi. 


law.     Lati 


IB  hypoti 


t  it  WBI 


tt  all  ^D  c( 


pose  (what  eiperience  faliiSed)  that 
tiona  remained   precisoly   the  same   in   the 
parta  ol  each  dauble  obsarvation.    Then  obeervera 
tried  anbatilaUng  tbe  eyepiece  foi  the  obi 
and  leciprocally.     Apart  from  any  other  objectioi 


thia  inbatitation  cannot  be 


Teoted  in  all  inatru- 


OufHigh  a  circls,  the  ^placement  ot  the  cn 
wires  relatively  to  thia  fijced  straight  line. 
Thiameana,  however,  is  compuoated  in  a 
on,  and  tbe  geometrical  randitiona  that  have 


mabei  observa- 

...    lovers  the  direct 

mage  of  the  wiraa  by  thelr'refleoted  image.     If,  at 

hia  moment,  one  DOnld  render  tbe  memmy  solid, 

.ttacbingil  to  the  objective,  uud  raising  it  with 

the  telescope  in  revolation  of  the  latter,  the  two 

'mages,  fleiuio  aaide,  would  continue  to  oaindde  in 

JX  inolinationa  of  the  iiutrument,  that  ia  to  aaj,  at 

all  lenitb  distances.    But  if  flexore  exist,  these 

kges  will  move  apart  as  tbe  objeotire  Is  raised, 

1  their  sepantion  will  giia  in  eaih  positioii,  the 

uure  of  the  flexure.     "—   "-'■'  "■"-  -'"•"- 

fadlity. 

If,  instead  of  the  mercury,  we  take  a  plane 
nirror  of  an  artiScial  horizon,  and  apply  It  flxedly 
jj  the  objective,  the  combination  required  will  be 
■aalised.  This  mirror  may  be  made  aafBoiently 
light  not  to  increase  sensibly  tbe  fieiure  Of  the 
'    '  *       mstinos  as    to   wKioh   one  may  be 

commencing  opantioaa,  after  having 
drior  with  an  additional  weight  oom- 

Such  was  the  combination  which  I  proposed  to 
la.  But  when  I  wished  to  applf  it  to  the  mnral 
circle  of  oat  obaerriitoiy,  the  flrat  plane  mirror 
^'oyed  gave  only  very  imperfect  and 
distorted  imapiei  of  the  wires.  1  have  bean  inolioeil 
think  that  thia  uneaiiectflddiilioulty  is  the  reason 
why  a  procHs  so  simple  had  not  been  indicated 
'    '  The  least  fault)  of  the  reflaoting  surface 

fact,  magnified  by  the  instrument,  and  aa 
nothing  is  so  difflcult  to  execute  as  a  plane  mirror, 
"     question  occnrred^Ts   the   method  impoaai- 
in  practice,  in  Uia  present  state  ot  the  optidaa'a 

hia  difSculty  having  been  eipreasad  to  MH. 
StainheilandSoD^  of  Muuicb,  these  able  makera 
tent  me  a  plane  mirror  ab}ut  lOctm.  iu  diameter, 
bkckened  on  cue  of  ita  faces.  This,  placed  before 
the  obJB^re,  gave  eioelleat  imagea.  The  diiH- 
colty  presented  then,  is  not  capital,  and  opUcs  is 
in  a  positloD  to  supply  astronumy  with  tha  needed 

With  this  mirror  ol  aaperior  make,  the  stody  of 
the  flaiare  ol  our  mural  Dirde  has  been  oommenosd 
by  H.  Qoamans.  It  may  be  already  eonolnded, 
from  the  first  observations,  that  in  this  flno  *"-*■"- 
ment,  the  correotion  for  dexure  will  be  ca 
able. 

The  simpHcitf  of  this  proceas,  and  the  easineag 
ol  applying  the  mirror  to  tba  end  of  tbe  teletcop- 
aJlowmg  the  atndy  of  flraura  at  all  ineUnatioi 
and  in  all  ciioamslauees,  will  render,  I   truit, 
certain  aarrloa  to  practical  Bstroaomr. 


TJSEFITL  AKD  SCIENTIFIC  H0TE8. 


QeoloKT  of  tha  Diamond.— To  the  Febcuar 


searches  iu  Brazil.  It  is  generally  asid  that  thi 
Brazilian  diamond  baa  its  matrix  in  itacolumlte, 
which  ia  a  granolar  quartzose  rock  sometimei 
Bexibla.  But  Mr.  Derby  shows  that,  under  tbe 
name  of  itacolumite  recks,  two  distinct  geol^' 
oal  aeries  have  hitherto  been  confounded.  Tht 
diamond -bearing  rook  ol  the  famous  locality  ot 
Giao  Mogol  probably  belongs  to   the  ne'  ' 

the  two  Btriae :  but  the  gema  have  not  been 
in  theae  rocks,  and  occur  there  only  as  derivative 
bodies  like  the  asiociated  pebbles.  At  Sao  Joao 
da  Chapada  the  diamond  is  worked  in  a  deposit 
clay;  audita  original  matrix  appears  to  be  a  re 
of  qoarlx  accompanying  a  rock  ot  unknown 
nature,  but  con'siniug  iron  and  crystals  ot  tenr- 
maline,  traversing  a  laries  of  schists  and  itacolu- 
iginal 


of  Bruaaels.  By  laasoa  of  these  diffioiilties, 
tbe  oorreotion  of  Qeiure  has  not  been  applied,  ' 
obaervatoriea,  in  ao  complete  or  systematic 
manaar  aa  tbe  other  instrumental  corrections, 
although  it  deserves  as  much  attention,  and  may 
be  of  Uie  same  order  of  magnitude. 

Reoently,  two  astrouomerB,  M.  Xobile,in  Naples, 
and  M.  Loewy,  ia  Paris,  have  applied  to  their 
vertical  instrumanti,  with  the  view  ol  atodying 
flexure,  aystama  of  reBectors,  by  which  the  lumin- 
oos  ray  ia  brought  into  tbe  direction  ol  the  axis  of 
rotation.    One  may  theu  see,  duiing  the  passage 


I  of  tbatbri 
lor  the  whole 
country :  Com,  '?S  buahels  ;  oati,  25  bushels  ;  and 


diamond  (ormi 
brianage. 

TnK  averafie  production 

■     i  pal  cereals  or "  *- 

ry:  Com,  3S 

wheat,  lesstbon  I3hU3hel9.    Uf  the  great 
growing  States,  Ohio  has  the  largest  average  yield, 
18  bushels  per  acre;  and  Iowa  tbe  smallest,    10{ 
bushels  per  aore.    Iowa  takes  the  Johnny  cake  ' 
com  yields,  42  bushels  per  acre;  and  Mininlata 
oats,  38  bushels  per  acre. 

Tub  nombai  ol  patent*  issued  dnrina  the  past 

tear  by  tha  Dominion  Oovsmment  of  Canada  waa 
,700,  or  350  more  than  in  1330.  Tha  total  amount 


SCIENTIFIC  NEWS. 

rrVEG  death  is  aneoaiuwd  of  Ailam  von  Burg, 
A.  a  diatiDKuished  writer  ou  matliematiiu 
and  nteobanioS  aubjeets.  He  was  a  viua-preai- 
dent  of  the  Vienna  Academy,  aod  had  n^aohed 
hia  B6Ch  year.  Prof.  Jo«eph  Dccaisne,  the  emi- 
lent  naturalist,  died  reoently  in  hia  TGtb  year. 

The  Valz  prize  of  the  HVenoh  Aoademy  <f 
Soicncea  has  been  awarded  to  Ur.  David  &ill, 
and  the  Lalande  priie  to  Mr.  Lewis  Switt,  of 
Boubeatar,  New  York,  who  bat  diitoovaied  my 
fewer  than  aeven  oomets  is  tha  oonne  ot  torn 
year*.  Tlicse  prizes  are  ofiered  ia  lili2,  and  ia 
addition  that  instituted  by  tbe  Baronne  de 
Damoiaeaa,  Uie  value  ot  which  ia  £400.  The 
sabjeot  ia  a  study  of  the  theory  of  JapHcT's 
satellitea,  eapeoislly  those  observationa  wbtcb 
assiiit  in  the  detenninalion  of  the  velodty  of 
Ught. 

ProfemoT  B.  B.  CUIt«a,  the  pnifeasor  oE 
e^^erlmenul  philoaophT  at  Oxfonl,  ha«  bacB 
oleotad  president  of  the  tbyaioal  Society. 

Mr.  G.  Bharman  has  been  appo!iit«d  senior 
palmontologist  of  the  Oeologioal  Survey,  audi 
ounitor  of  the  loseila  in  the  Unaeum  ol  Fractloal 
Oeology,  and  Hr.  E.  T.  Hewton  second  palaion- 
tologiat  and  euTator. 

In  oDnneoiion  with  the  Eleotiic  BjJuhiUon  » 

-jucae  of  lecturea  ia  being  delivecod  by  ProfcMOl 

S.  F.  Thompson  at  the  CrystalPalaoe.   Tbefiret 

I  delivered  on  Wednei^dsy  lost,  to  be  followed 

□eit  and  sucoeading  Wednesda^sbylectoKH 

Eleottic  Currents— how   to  (nake  them  by 

Steam;  Bleotrlc  Arc  Lights;  and  £]eotric  In- 
candescent Lamps.  Arranffements  are  beings 
made  for  other  leotnres  on  the  varioua  systems 
of  electric  lighting.  In  hia  tiret  lecture,  Prof. 
Thompson  gave  aa  blEtotloal  ri»uii:c  of  tbe  pTO- 
greas  of  electriu-il  scienaa,  and  after  referring  to 
'  ion  between  the  power  ot  electric 
and  the  power  that  in  spent  in  prodn- 
oiiig  them,  spoke  of  the  oertsmcy  that  in  tho 
near  future  all  heavy  mechanic a1  n'ork  will  bo 
done  I7  oleotrio  onrrenta  In  the  place  of  steam, 
a  theme  whlob  will  have  further  ^ttt'^ntion  in  a 
subsequent  leotnro.  Developing  tbe  qnestion  of 
the  production  ol  electrto  onrrenta  in  voltaic 
botteriea,  tho  lecturer  referred  to  tha  di^coyeiy 
that  each  battetiea  were  reversible,  and  that  in 
this  reversihlUtj  lay  the  newly 'discovered 
power  of  storing  or  aooumnlatini;  elettria  energy 
in  C4J1»  which  could  be  obai^ed  und  discbargea  ' 
at  pleasure.  Tbo  mngnotio,  therm  si,  and 
phyaiologioal  properties  of  tho  electric  current 
were  illnatrated  experimanially,  tbe  lecturer 
remarking  with  much  emphuiathiit  ihe  mistake 
ol  confounding ; physiological  with  medical  or 
remedial  effects  led  to  the  groae  impositions  ol 
the  quacks  and  roguea  who  deal  lu  so*  called 
magnatiu  appliances.  Tbe  nature  of  elcctrid 
currents  was  reverted  to,  and  an  outline  given 
of  tbe  theory  ol  Clark-Haxwell  that  all  electric 
phenomena  are  due  to  actions  going  on  in  the 
thin  medium  that  fiUa  the  whole  universe  -tbe 
cl^Vrr— vibrations  of  which  ore  light  and  bent, 
the  accumulations  of  which  are  electric  charge?, 
tho  streams  in  which  are  eleotric  onrrenta,  and 
which,  where  It  waa  mael«  to  spin  round  in 
vortices  or  whirlpools,  g»ve  rise  to  magnPtlE 
attmctiouB. 

The  New  York  Board  of  Fire  Underwritara 
have  adopted  rules  for  insuring  prMuisee  in 
which  tha  electrio  light  is  oatd.  For  arc  lightu 
thpyoonsidDrtbeootiduo'ing-wires(lenilfi)Bhoula 
he  of  a  weight,  equal  tothat  uf  the  wire  forming 
the  main  circuit  ot  tha  regulator,  or  of  the 
armaturo  of  the  machine,  if  that  abould  be 
larger.  For  inoondesoent  lamps,  ibo  wire* 
must  be  so  largo  a4  never  to  bo  nnpleasanlly 
warm,  and  in  no  oa^e  are  tbey  to  be  connected 
with  earth  or  with  the  water  and  gaapipos.  Oa 
walla  and  oaiUuga  the  wireR,  wbiub  mu^t  be 
covered  with  two  ooatiaga,  ahould  not  be  Iiearat 
than  Sin.  lor  aco  lights,  or  3^in.  if  for  incan- 
descent tampa.  Where  tbe  wires  enter  a  bnild- 
ing,  a  awitti  must  be  provided  to  out  ont  tha 
bniMing  from  the  circuit  it  required. 

At  Dolooethoopper  mine,  near  Carabome,  ibe 
telephone  haA  been  laid  on  between  tbe  surface 
and  the  bottom  of  the  ahatt.  Toe  aL:tual  depth 
ia  860  fathoms.  Tlie  Matilt  is  stated  to  be 
•atixfaotory. 

During  last  week  several  trials  of  "new" 
brakoB  were  made  in  the  ^nwenoa  at  iktwA-w* 
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uid  ofBoiala  of  tht  London  >ud  North  ■Weitcra, 
Hidl&nd,  OreaC  Northern,  and  eome  of  the 
Sootch  lines.  TTiose  made  bptween  Derby  and 
Leieeator  were  trials  ot  tho  Gresham  and  the 
Skoders-Balitho  satomatiG  brakes  :  those  made 
naat  Crewe  wer«  irith  tho  vacuum  brake  as 
modified  bj  itr.  Webb.  For  lome  reaioa  this 
brake  ia  preferred  to  be  non-anloraatio  for 
ordinarj'  use  ;  but  if  the  train  is  parted  the 
brab  beoomea  antamstiD  on  the  yard's  van. 
All  the  trials  are  reported  tu  "  highly  satia- 

H.  ArDold  oalU  attention  to  aomo  novel 
rSMlloiU  of  milk  in  the  Joii.nil  de  Pharinarif. 
nnotnre  of  BfuuBcum  gires  a  bine  ooloar  t^ 
saw  mllkt  and  soar  milk,  but  not  when  mineral 
ftoida  and  atkaliea  are  preeent.  nor  if  the  milk 
ii  hsated  to  192°  Fahr.  and  upvardB.  If  a  little 
■tareh  pasle  mixed  with  iodide  of  potaaeium  ii 
added  to  milk  which  ha*  been  mixed  with  old 
oil  of  lurpentinc,  a  fine  blue  band  forms  at  the 
soTfaoe. 

On  behaU  of  U.  Fanre,  a  "  disclaimeT  "  has 
been  filed  at  the  Patent  OflSoe.  from  whioh  it 
appears  thut  what  he  claim-'  is,  Srat,  improved 
MwndaiT  batteriea  for  enabling  a  large  quan- 
titj  ot  eieetro -chemical  energy  to  bo  stored  up 
in  a  email  space  and  email  weight ;  secondly, 
the  proMaa  of  obtaining  plates  capable  ot  re- 
taining or  preMTving  electro- fihsiuioBl  energy 
•  by  oorering  them  with  a  layer  of  poroos  or 
spongy  metallia  matter  dcpoaitad  to  any  re- 
q<m«d  thickness  by  gilvanbing,  chemical  pre- 
Hpitation,  or  mechanical  adhesion. 

The  Iron  and  Steel  Institute  wiU  hold  iti 
autumn  meeting  in  Vienna,  commenDing  on 
Sept.  20.  A  visit  will  be  made  to  Orati,  the 
oapital  of  Styria,  aad  other  plaoea  of  interest. 
The  apiing  meeting  will  he  held  in  London  on 
May  9. 

Mr.  W.  T.  Lynn,  writing  to  Xolct  aivtQ-irriet, 
Bays: — Wo  shall  keep  Easter  this  year  on  the 
anniversary  of  tho  day  on  which  tho  Resur- 
reotion  really  ocuurred.  The  only  real  doubt 
now  about  the  year  ot  that  great  event  ia 
whether  it  wa*  i.o.  29  or  30.  If  the  latter,  the 
Paschal  full  moon  fell  that  year  on  Thursday, 
April  a ;  the  Cruoifixion  would  be  the  next 
day,  April  7,  and  the  Resurrection  April  D. 

The  prize-awards  of  the  Paris  Academy  of 
Scieneea  aru  publislicd  in  the  Caiaplrn  Reiidm  oi 
Feb.  6,  together  with  the  lists  of  prize -enbjocta 
tor  1832  and  fullowing  years.  The  latter  are 
very  varied,  including  the  elasticity  of  oiystil- 
lino  bodios,  atmoipheric  oleitricity  and  pho- 
a  of  thunder -olonds,  inoculation  against 
~~  IS  diseasa,  diBtribntion  of  marine 
in  the  French  coast,  coloured  parts  of 
the  tegnmcntary  aystem  of  animals,  fecundaUng 
matter,    cure   of   Asiatic  cholera,   the  nervous 

Etcm,  recent  marine  and  other  deposits  on 
French  coasts,  transmission  of  force  to  a 
dlstanee,  botany  of  the  North  of  Prance,  in- 
fluence ot  medium  on  the  etmcture  ot  vegetative 
or^na,  histological  developmnit  of  insects  in 
metsmorphostx,  aerial  looomation,  embryology 
applied  to  physiology  and  medicine,  diagnostic 
rignsof  death,  &a. 

U.  Mennisisr  ha*  recently  submitted  to  the 
French  Society  tor  Encouragement  of  National 
ladnstry,  a  plan  oi  tho  following  nature :  Lay 
a  telegraph  cable.betweenSaint-Nazairo,  Bord- 
earn,  and  Now  York,  with  branch  in  Mid- 
Ooean  to  Panama.  Every  aiity  leaguBB  (th( 
average  daily  distance  covered  by  a  ship],  connect 
to  the  principal  cable  a  vertical  cable,  endiuK  in 
a  buoy  at  the  surface.  To  the  right  and  left  ot 
the  principal  cable  lay  two  branch  cables,  ten 
to  twenty  leagues  each,  ending  in  s  vertical 
'  oable  with  bnoys.  (These  branches  would  form 
two  orOBBOs  with  the  main  oable) .  The  ohanoes 
ot  ships  fighting  buoys  would  thus  bo  frequent, 
jfiaoh  buoy  has  a  number,  and  its  position  in 
mid-ocean  is  known  from  special  tables.  When 
a  ship  passing  nour  a  baoy  wishes  to  telegraph, 
it  connects  its  apparatus  wires,  one  with  the 
wire  of  the  buoy,  the  other  with  the  buoy  itself 
(•erring  as  eirthwiro).  Thus  the  fhip  might 
oonunnaioate  with  a  central  post  which  sbonld 
be  established  on  an  island  or  rock,  or  a  sbi 
moored  according  to  M,  Mennisier'a  systen 
A  vessel  in  distress  near  one  bnoy  migh  , 
through  the  oentral  station,  get  h^p  from  ashlp 
passing  near  tho  next  bnoy.  The  difficult 
matter  is  the  bnoy,  and  the  qneetion  is  asked, 
Bow  would  it  resist  storms  that  have  broken 
cAbles!'   M.   MenmAei  has  not  yet  described 
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buoy  in  detail,  but  says  it  is  prononnoed 
quite  sncaesstal  by  competent  navigators.    It  is 

iminons  by  night,  Bonorous  in  fog,  and  easily 

icetsible  in  any  weather. 

The  January  number  of  the  Ehrtrnli-r/iiiif^lie 
Zfiltrhri/t  contiins.  nmong  other  intereatiog 
matter,  a  lecture  by  Dr.  Siemens  on  "Electri- 
mty  and  the  Danger  from  Fire,"  also  papers  on 
electro- technical  education,  the  use  of  the  Le- 
clanche  element  for  telephones  in  dties,  medical 
microphones,  a  tele -anemometer,  and  statiatdoal 
tables  of  electrical  arrangemanta  on  railtFays. 

Tho  GBograpbioal  Servioe  ot  the  French 
Itlinistry  of  War  has  commenced  the  publication 
of  a  map  o{  Africa  on  the  scale  of  cwo-thou. 
sandths,  prepared  by  Oapt.  Lannoy  da  Bisscy. 
It  will  comprise  sixty  sheets,  and  will  appear  in 
editions,  one  prnvieional,  the  other  drfini- 
Tho  provisional  is  meant  to  afford  the 
public  as  quickly  as  possible  a  map  enabling 
them  to  follow  African  ezplorationii.  Prepared 
by  a  monochrome  (i.r.,  one  colour]  photozinco- 
graphic  ptoce^.  and  merely  giving  plane  moa- 
"  ■'  could  be  easily  kept  an  counnl  ot 
advanoesmade  every  day  in  know- 
ledge of  the  vast  continent.  The  de&nltivs 
cdidon,  to  he  executed  by  the  muth-slower  pro- 
cess of  engraving,  will  be  published  in  several 
colours,  and  it  will  give  the  fl^turca  ot  mouatnJDS. 
The  three  sheets  ot  the  provisional  edition,  now 
issued,  comprise  the  Cape,  Caftraria,  Basnlo- 
land,  and  part  ot  Natil. 

Exhibitions  multiply  in  these  times.  The 
foUowingaro  some  that  take  place  this  year: — 
Berlin— Hygiene  and  Lite-Saving  Apparatus; 
Bordeaux— Agriculture,  Industry,  and  Art ; 
Buenos  Ayras^Continental  Exhibition  ;  Leipaic 
— QrapUc  Art  and  Book  Trades ;  Lille— Ait 
Industry;  Madrid — Uining,  Mineralogy,  Cera- 
mio,  and  Glass  Industry  ;  Niimberg— Agricul- 
tural Industry.  Trade,  and  Art  Exhibition ; 
Trieste,  Anstria.  lion  Eary—IndHStTinl  and  Agrl- 
coltoral  Exhibition ;  Vienna— Printing. art  anl 
International  Ajt  Eihihitian.  The  Bret 
philateliatic,"  or  postage-stamp  exhibition  in 
Germany,  has  lately  token  plooe  in  Dresden. 
The  total  value  of  the  exhibits  wai  estimated  at 
about  £1,000.  There  waa  shown,  aa  a  onrioeity, 
a  poet-cud  whioh  had  gone  ronod  the  world  in 
IR3  days  from  Germany,  by  the  Oape,  Ceylon, 
India,  Hong-Eong,  New  South  Wales,  and 
America. 
AtBreslau  University,  since  the  beginning  of 
lo  winter  scsaion,  Kratuitout  lectures  have 
been  delivered  on  railway  law,  transport,  and 
tariff*,  to  employes  of  the  railways  in  that 
town.  The  proviaion  of  similar  advantages  at 
the  Universities  of  Beriia  and  Bonn  is  under 
consideration. 

M  iron-works  of  Flursoheim,  ia  Gaffgenan, 
supply  a  small  lamp  for  benzine,  odied,  on 
oeoonnt  of  its  itylindrical  form,  a  (benzine] 
candle.  The  cylinder  for  holding  the  benzine  is 
about  Sin.  long,  and  into  itis  screwed  a  Ihin  tube, 
tight,  6in.  long,  for  the  wick,  which  has 
_  asbestos  tip.  The  cylinder  has  a  double 
bottom,  ot  which  the  lover  part  has  a  ho~ 
the  middle,  and  the  upper  one  at  the  aide  ;  and 
from  the  tatter  rises  a  tube  to  thetop,  for 
veyanoe  of  air,  and  terminating  in  a  round 
point.  A  small  oap  covers  the  wick-cylinder 
when  not  in  use.  By  reason  ot  the  firm 
screvring  of  wieh-tnbo  and  cylinder,  the  candle 
Idered  quite  free  from  danger.  It  may 
[  with  advantage  in  place  of  the  ordlnari 
stearine  candle  ;  there  is  no  dropping,  nor  smel 
It  is  also  economical,  the  oon 
sumption  being  put,  for  one  size  ot  flime,  a 
about  Jd.  an  boor,  for  another  l-i-ld.  on  hour 
as  against  ^d.  for  stearine  oandlen. 

Bcceot  experiments  by  Prof.  Pilagge,  with 
Bconitiue,  appear  to  prove  that  different  samples 
"    -  the  Continent  are  of  very  different 


Isolation  of  the  textile  fibrua  tr 
removal  of  the  plant  gum ;  manulactnre  of 
vessela  for  transport  of  nitric  aoid ;  inveati^- 
tion  of  photograpbia  pyroxylin;  spark- arreehng 
and  spark -extinguishing  apparatus  tor  looomo- 
tives,  &a. ;  firepiouf  furnace -lining  material  with 
earthy  base;  anthracite  extnuAioD;  the  Oermaa 
paving-stone  iodnstry ;  chemical  eiaminatian 
of  the  glass  fl  axes  of  I  tali  an  enamehi  and  mosaics ; 
German  hemp  cultivation  and  indnstry;  the 
laws  of  ductility. 


tho 


Thus 


of  Petit,inFariB,at  least  eight  times  as  powerful 
aa  that  of  the  Gorman  Uorck,  and  at  feast  170 
times  OS  powerful  aa  that  of  another  Oetnuui, 
Ftiedliinder.  Merck's  nitrate  of  aconite  was 
20  to  30  times  as  poisonoos  as  Friodliinder' 
there  being  thus  a  greater  differcuce  betwc 
tho  two  German  preparations  than  between  the 
French  and  the  steongeat  German  ones. 

In    applioation   of    the    electro- magnet 
various  minerals,  it  has  been  observed  by  Prof. 
Doelter  that  the  absolute  quantity  of  iron  in  ths 
mioerals  doM   not    give  a  measun  gt    the 


Thus  sulphides,  snlphal«i, 
and  phosphates  very  rich  in  iron  were  but  little 
attracted  in  comparison  with  oiidoa,  oarbooatM, 
and  silicates.  This  various  attrantivs  power 
may  be  utilised  for  mechanical  sepafation  and 
punfying,  aa  also  tor  an  approxintate  qnanti- 
'     " '      of  the  minerals. 


LBTTEES  TO  THE   EDITOR. 


u  pHtlgulai  hBOwlea«e  and  unerleoea  of  tin 
_.  U,wailb  a  pan  «  nob  a  toimtafai,  tkat  as  is 
iHtUus,  knowi  Boms*  thaswfaat  eveiTboCy  Ani| 
d  TvcTlo  k«p  a  etatts  with  tbia  unl*  vlttaBcN  ol  kht 
Un^atiikatawilletliairtMUIwarofphrriaks:  a  vie* 
>  mat  iBuvnlueM  dMiv*  thak  ■iflaal.'' 


THZ  SPBOT&OBCOPB  AND  KBTBOSO- 
LOaT— A  OOBIBT  FASSINa  OVBK  A 
FIX8D  BTAB  — TIME  AT  BLBOTBIO 
OUBBBHT— OBABTKEE  THE  A3TB0- 
NOUEB— TEB  B07AI.  AStBONOKI- 
OAI.SO0IBTY— ABII89INa8OI8N0B(F) 
—  OOMITES  TO  ALDBBiRAN  — THB 
BPE0TB0300PB-P»BflBBVIWO  AHD 
ABBANaiNQ  FOSalL  SBXHaS. 

[13711.1-SiScE  writing  letter  19T01  (p.  SIO,  I 
have   bad  an  opportonity  of  reading  Mr.    Band 
"    varv  intsrestinB  broohnre,   "A  Plea  tot 

I Ti    ,,  TT-..:^..       ..^-AJxIlfT     ■tnHTAA      th* 


suits  at  which  he  has  arrived,  I  am  wholljat  s 
■  upon  what  Biounds  Mr.  W.  J. 
(reply  I63fia,   p,  527)   01 


lots  to  undentand  upo 
Lancoatet  (reply  l63fiD,  p,  oiij  cm  m 
"the  apeotroBCOpe  has  done  more  harm  to  the  Jegi- 
ttmata  atndy  ol  meteorology  than  aDytking  else 
—always  euppoaiag  that  this  dictum  ha)  retBrencs 
to  the  method  pursued  by  Mr.  Capron.  Every 
oaa  knowi  how  lines  referable  to  nquBons  vapooT 
increase  and  multiply  as  we  approach  the  horiian  ; 
and  all  thikt  Mr,  Cipren  seems  to  contend  is,  that 
when  such  linea  are  perceptible  at  some  consider- 
able elevation,  producing  a  darlteoioe  on  the  lesa 
retraneibia  ride  ot  the  sodium  liooB,  theu  tba  air  U 
near  aaturation,  and  rain  probable.  Po«iblj,  Uu 
same  rotull  might  he,  arrived  at  by  simply  reading 
a  Maaon'a  wet  and  drv-bolb  hygiomotor  ;  bat  this 
does  not  invalidate  the  method.  I  am  bound  to 
add,  by  the  bye,  that  Mr.  Rand  C^pton't  re- 
sults are  by  no  means  all  coherent  or  oonsiitent. 
Perhaps,  though,  Mr.  Lancaster  was  thinking  « 
certain  mendacious  pronkises  that,  if  ohservanoni 
of  tho  spectra  ol  sunspots  and  prominences  were 
persistently  made  (and  hsndsomely  inhsidised  by 
tho  nation),  storms,  droughts,  rain,  heat,  comm«- 
clal  panics,  and  iliipwrecka  would  soon  be  teratoid 
uuemogly.  It  thia  he  hi)  meaning,  then  am  I 
most  heartily  in  accord  with  him  that  the  spectro- 
Mwpc  has  done  harm  to  the  legitimate  study  ot 
me&otology :  and  not  only  to  that,  but,  what  if 
ot  inSnit^y  more  impottaiice,  to  the  cause  ot  aeien- 
tiSc  honesty  and  inoraHly.  How,  in  thia  sense, 
the  apectroBcopa  hai  done  irreparable  harm,  may 
be  seen  in  that  paltry  sham,  "  The  Committee  MB 
Solar  Physics,"  which  picks  the  national  pocket  oi 
ti  per  annum  for  the  private  benefit  of  the  htUa 
ring  who  compose  it.  But  tor  Mr.  Mundella'a 
woful  ignorance  ot  science,  this  Ia  a  scandal  and 
abiue  which  most  have  long  since  been  swept 
from  ths  face  ot  the  earth. 
In  reply  to  qnery  46000  (p.  6S3),  the  undeui  ot 
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Comat  i  did  pus  almont  cantntUj  dtst  a,  atar  of 
a  magnitBde  betwosD  the  Htb  and  Qth  OD  the  night 
of  Jnne  29,  18B1.  1  unfOTtuniLtelr  hod  Tisitora 
m^t-mrinff  ia  my  obiaivatur;  at  tbu  Urne,  so  did 
not  ciitah  tbig  until  the  nucleu*  hid  (silly  paued 
over  il  Fma  what  I  law,  though,  I  ihaold  be 
tempted  to  think  that  the  atu  muit  hare  bwD  aa 
peioeptibla  as  ant  while  the  nnoUas  wiu  aatDally 

f  or  Jannary, 

Everyone  vrbo  hae  paid  any  attention  to  the  hia- 
tory  of  the  pragrDBBol  astroaomy  in  England  maat 
be  familiar  with  the  story  of  the  Beat  obsarvation 
of  the  Truifiit  of  Venua  ever  beheld  bv  human  eye. 
The  credit  of  correotly  predicting  this  puugo  of 
the  planet  ovoc  the  .Sun'a  diic  t^longs  aololj'  to  an 
Dbacnre  y oimE  cn/ate,  of  Uoole,  id  Luicishice,  the 
RflT.  Jeremia^i  ^'Harroi/'  ka  it  ia  now  the  fa^on 
to  apell  hi(  name,  although,  in  hit  autograph,  in  his 
own  oopy  of  Langberg'e  ''  Tabulib  Perpetus,"  itill 
eitant.  he  himaelt  apolla  it  Korrocka.  Que  of  a 
band  of  four  zeatoas  aalroDootara,  Horrooks  lom- 
municated  the  reaulta  o(  Ifia  calculations  (o  hia 
greateat  friend  among  thpm.  a  certain  WiUiam 
CrabtiGe,  a  clothier,  teaidcut  at  Bronghton,  neic 
Maocheater^  and  an  Sunday,  Dacemtier  4,  1639, 
Uuaa  two  (aenda  bad  the  iueipreuible  debght  of 
aadng  Tenua  aotuttlly  upon  the  Son's  (aco.  Any- 
body who  may  bo  cuiioua  to  enter  into  the  details 
of  thii  remaikable  obsetTatiou.  may  refer  to  Hor- 
rocks'a  own  "  Venns  in  Sole  Visa,  in  ita  English 
dien,  aatranalated  (some  two- or  throo-and- twenty 
years  ago)  by  the  Bei.  A.  B.  Whatton,  uudur  the 
tiUeoI  "TheTraatit  of  Vanui  Across  the  Sun.'' 
It  ia — <IT  wai— pnblishEd  by  Maciuto.ih,  of  PulBt- 
1 ..    .^^^    llymore  immediate  buaiuaiB 


thieeo 
ing  whoi 


jm^s/t" 


and  CI 


r.  John  Evans,  on  the  Gth  of  this 
nnd  intoreating  paper 
before  the  Manchester  Lilecary  Club. 

It  would  appear  that  there  ia  eitaut  a  cop^  of  an 
Aatrologieal  Almanac  idouhtless  one  of  a  aeriee)  for 
the  year  1GS5,  entitled  "  Uerlinua  Bniticaa,"  &<:., 
So.,  by  IJeiir'j  Crabtree,  who  waa  onrate  o( 
TodmordeD,  and  who  has  by  at  least  one  later 
writer  been  credited  with  the  astronomical  work 
of  the  Broughton  draper.  By  tha  bye,  his  name 
is  apelt  "Krabtros'  on  the  title-paj^  of  his 
wondertul  liitle  book.  Mr.  Evans's  very  read- 
able oassy  is  devoted  not  only  to  showing  thattheae 
two  men  were  distinct  and  aeparats  poisons,  but 
tiiat  they  did  not  even  stand  iu  the  relatioQ  which 
hai  elsewhere  heco  attiiliutad  to  them  of  father 
and  son.  William  Crabtroo  waa  nnqueationably 
anaatronomeraQd  mathcmalicinn  of  no  mean  order ; 
in  tact,  it  waa  he  who  Krat  drew  the  attantion  of 
Honock>  to  the  imperfectiona  of  Laneberg'a  Tables. 
Hanr;  Ccabtree  was  aa  certainly  neither.    Oo  the 


"hTw' 


1  grei 


wise  man,"  aaya  eipHdtly  tha 
.t  scholar,  a  blunt,  hat  an  honet 


man,  and  served  at  a  poor  plaoe  for  about  twelve 
poonda  a  year,  which  ho  augmented  by  venturing 
to  give  physic  to  the  country  people.  '  Wa  may 
laugh  M  the  ignorance  which  tad  ourforetatberaiD 
the  laTeuteeuQi  century  to  conf  uae  aatronoray  with 
utrology;  hut  just  oa  long  as  hundreda  of 
thenaaadaot  fdirly-educateil  man  in  this  countiy, 
even  now,  can  detect  oo  diffaronce  between  the 
obaractor  and  wcith  of  the  work  performed  by 
our  Airys,  Balla,  Chiistiei,  Uills,  end  Stonea,  and 
oattue  of  the  adTertiaiog  aatrologicalqtuLckerj'put 
forth  by  the  clique  of  which  I  nava  auuken  in  a 
previona  paragraph,  just  so  long,  should  we 
stadiously  abataia  from  casting  stones  at  thou  who 
bod  moch  mora  excoie  for  their  ignorance  than  we 

Beading  your  report  of  the  Annail  Miietiog  of 
the  Boyat  Aatronomicnl  Society,  on  pp.  fAI  and 
5GS,  I  learn  that  the  atteia}>t  made  by  ob.  Bonyard 
to  obtain  the  removal  of  Professor  H.  J.  Smith 
from  the  Council  failed,  aDd  that  the  "Houae 
List"  was  returned  in  ita  integrity.  I  think,  how- 
ever, that  thia  can  scarcely  Burprise  anyone  ;  iuas- 
mnch  as  but  few  present  at  the  Meeting  would  have 
the  time  or  opportunity  to  make  the  suggeated 
alteration  so  suddenly  apruug  upon  thom.  Speak- 
ing for  mysslf,  I  regard  it  ii  a  pity  that  there  waa 
not  soma  prior  arrangaiiiButQiade  among  those  who 
object  to  ace  the  Govemmput  of  the  Souiety  carried 
on  from  Greenwich,  Willis's  Rooms,  and  Brompton, 
to  displace,  at  all  events,  those  moat  notori- 
ouily  prepEirad  to  advausu  the  iutereats  of  the 
Solar  Phyaioal  Ring.  We  have  been  lootuted 
befeve  now,  as  to  tha  neceaaity  of  "  Aatronomera" 
forming  a  preponderating  element  on  the  Council 
(by  " Astronomere"  meaning  meo  whoae  livea 
have  been  devoted  to  the  utterly  mechanical  roaliae 
of  moridianal  obaervationa !)  bnt  I  have  yet  to 
leun  that  ProtsBsat  H.  J.  Smith  ha*  ever  done 
anything  for  Aatronomy  in  the  alighteat  degree  to 
joiUfr  the  Society  ia  electing  him  one  of  ita  Vioe- 
PreaidflDti — or,  in  fast,  to  entitle  him  to  sit  on  ita 
Coonoil  at  all.  I  may  aa  well,  though,  enlighten 
those  not  trahind  the  Menel,  by  pointing  ont  that 


lia  year  waa  a  mere  juMle  and 
colourable  avuiion  of  the  spirit  of  ourlith  By-law, 
perpetrated  in  order  that  none  of  the  cliqae  who 
dine  together  at  their  "Club,"  and  claim  to  role  the 
Society  from  a  taTem-tabia,  ahoDid  loae  their  seata. 
The  by-law  in  qneation  recites  that  "  Eight  only 
of  the  Twelve  Membera  of  the  Council  who  may 
have  served  during  any  one  year,  ehall  be  elignble 
iu  the  same  capacity  during  the  enauiug  year,"  hut 
aa  the  tavern  party  hang  on,  jifT  f>u  /luf  n/fat,  to 
office,  they  merely  ahuffle  the  cards,  and  by  puttmg 
up  two  ordinary  membera  of  oonnGil  to  the  vise- 
pieaidency,  and  bringing  doara  two  vice -presi den ta 
aa  ordinary  members  of  oounoil,  they  entirely 
evado  the  spirit  of  the  by-law,  while  seemingly 
adhering  to  ila  letter.  It  u  time  that  the  Fellow) 
of  the  Society  looked  to  tbia,  and  took  meana  to 
inaure  that  seats  in  their  goTeming  body  shall  not 
become  the  freeholda  of  certain  persona,  be  tbeir 
eSlciat  pOBitioii  what  it  may.  Let  me  recommend  all 
who  care  for  the  promotion  of  aatroQomy,  and  not 
merely  for  that  of  peraonol  interest,  to  look  back 
for  the  last  twenty  years  to  the  liats  of  otEcera  and 
council,  and  note  how  certain  namca  have  never 
been  attteat  from  them  on  a  aingle  occaaion.  One 
of  these  gentlemen  has  been  faion'n  publicly  to 
eipreia  hia  wish  for  "an  inf  asion  of  new  blood" 
into  the  council.  His  own  conduct  in  the  matter, 
though,  ia  highly  suggestive  of  Sydney  Smith's 
definition  of  English  choiity.  "A.  never 
sees  B.  in  distrasa  hut  what  he  imme- 
diately feels  that  C,  ought  to  relievo  him." 
He  may  wish  for  the  "infuaion"  refarred  to  j 
bnt  he  will  take  most  singularly  good  care  not  to 
facilitate  it  by  personal  retirement.  Oce  name  I 
fully  expeeled  to  have  found  in  the  Hoasa  List 
thia  time ;  but  for  some  reason  utiknown  to  me  it 
did  not  appear.  Itia  that  of  a  Fellow  of  theSuciety 
who,  until  quite  recently,  hoj  rarely,  if  ever,  entered 
its  watla  since  the  Council  declined  to  reoommand 

aui^deo  reappearance  there  lad  tne, 


if  Officers  and  Council  for  the  Enaui 
imminent.  The  members  of  the  Council  with 
whom  he  dinea  aeem,  however,  either  to  have 
ignored  him  or  to  have  been  numerically  too 
weak  to  carry  his  name.  I  shall  be  moat  agreeably 
surpriaed  to  learn  that  he  has  returned  among  ua 
with  any  other  object  than  that  almoat  uaiversally 
attiibuledtohim.  We  shall  see  what  next  February 
brings  forth. 

Without  eiprening  any  opinion  as  to  whether 
the  theory  of  Mr.  W.  Q.  Wanlay  (letter  19740,  p. 
oTO),  is  or  is  not  a  sound  one,  it  seems  difficult  to 
disagree  with  him  iu  hia  aasumptlOQ  Ba  to  the  un- 
soundueaa  of  existing  onea—alwaja  assuming  that 
anythiog  in  the  shape  of  a  scientific  meteorological 
theory  can  he  said  to  exist  at  all.  Que  of  these 
days,  that  long-anfFering  animal,  the  British 
taxpayer,  will  find  out  Uiat  the  Meteorological 
Office  (with  ita  concomitant  "  Meteorological 
Committee  of  the  Boyal  Society"),  eiiat* wholly 
and  solely  for  the  private  pecuniary  benefit  of  the 
officials :  and  thia  bubble  once  borat.  the  money 
now  wasted  (or  part  of  it)  may  conceivably  he 
devoted  to  some  philosophical  invoatigation  of  the 
lawB  aOTeming  atmoapheric  changea.  Theao-called 
"  preSictiona,  or  "  f oteoasts,"  iasued  daily  from 
Victoria -afreet  are  atiout  aa  valuable  aa  thuae 
contained  iu /Tnrf^-icrs  ^/miiuiir— neither  mote  nor 
leas  GO. 

Writing  these  lines  on  Friday  afternoon  to  save 
the  poat,  I  oaonot  poaaibly  look  at  Aldabarao  for 
the  purpose  of  giving  a  categoriaal  reply  to 
"  Zoaas  *'  f1S83G,  p.  672).  But  IwllI  do  so  on  the 
first  arailahle  opportnnity. 

"  C.  R.  T."  (query  46090,  p.  578),  may  nn  » 
spirit-lamp  to  vatetilise  many  of  the  salts  Bx- 
hibiting  remarkable  spectra.  The  ehloridas  of 
metals  generally  are  the  most  manageable. 
Browning's  "How  to  Work  with  the  Spsctroaoopa  " 
he  will   find  a   moat   admirable  eightecmpenny- 

I,  like  "Mollnsoa"  (query  50095,  p.  678), 
luSered  in  dajm  gone  by  from  the  crumbling  and 
disappanruice  of  a  very  intereating  oollection  of 
fossil  fcuita,  &c..  which  I  made  m  the  lale  of 
Sheppey.  Consulting  my  friend,  the  late  Dr. 
Bowerbank,  I  was  recommended  by  him  to  keer 


crab,  from  the  same  locality,   which  ia  still 
perfect  stute  of  preservation.    My  own  fossil  shem 
are  stratigraphically  arranged  in  cardboard  trays. 
A  7elIow  of  the  Boral  Aatronoinlcal  Society. 

STAB  OOIiOXTKS.— BLTTE  STAB. 

[197^!.]— I  lUVB  long  thought  that  the  varied 
coloura  of  atora  oSer  an  intereating,  and  aa  j'bI 
imperfeotly- explored,  field  of  inquiry,  in  whicb 
the  labonra  of  amateaia  (eapposing  only  that  they 
are  gifted  with  a  normal  sanae  of  colour)  may  be 
profitably  employed.  The  unpublished  retearchea 
of  Fcanka,  presented  to  the  hbrsry  of  the  Itoyal 

... ;„,  c..;.._  jmiyjjpg^ii  thenaked-B" 

mag.)  viaible  in  o 


latitudes,  have  made  a  worthy  b^inniug.  But 
the  subject  ia  almoat  bcundleaa.  Bed  stars  have 
attracted  the  notice  of  many  observers  ;  and  the 
eapodally   valuable    catalogue   of    Birmingham, 

_t, ,  .         ..  -Yilliamaand 

■B  the  hondi 
.  .jtereated  inthese  singular 
objects.  Bnt  while  even  these  are  as  yet  by  no 
meana  exhausted,  it  may  be  remarked  that  (wiOi 
the  exception  of  aome  of  the  orange  stara]  no 
attempt  has  been  made,  oa  far  aa  1  am  aware,  to 
onumerats  or  olaaaify  those  of  other  hues,  aome  of 
which  are  auiBcieuIly  couapicnous  and  worthy  of 
being  recorded.  Many  of  them,  where  associated 
with  more,  brilliant  comnanions  of  a  decided  red  or 
yellow  cast,  may,  no  doubt,  owe  their  colour  to 
mere  contrast — a  deception  which,  by  the  way,  is 
inoperative  as  regards  the  other  end  of  the  spec- 
trum, few  bright  stara  being  ao  diatjuctly  blue  or 
green  aa  to  induce  a  aomplementary  hue  in  any 
minute  neighbonr.  But  there  are  also  a  conaideT- 
able  number  so  inautated  as  to  be  free  from  any 
One  of  these — a  very  insignificant 
Bpecimen  certainly,  but  we  must  bear  in  mind  tha 
— "-  -'  the  B^iyal  Aatronomical  Societif,  QuiiigniJ 
'.aaiiuia  —  came  under   my  a   '' 


Qemiui  with  my  9|iu. 


,  while  I  waa  sweeping  in 
ju  vniui  luy  jjiu.  mirror,  and  a  very  fine  Tow- 
I  Kellner  ocular  by  Parkea,  of  Birmingham  ; 
'  — 1^  of  our  readers  ahould  feel  dispoJwd  to 
•  it,  I  should  like  to  know  whether  their 
opinion  conHrma  mine  as  to  ita  dri-UM,  thoagh  dull, 
hliie  oapBct.  It  lies  aboat  Sm.  p.,  'it.  from  !,  being 
le  smaller  component  of  a  coaraa  pair  which  I 
mghly  eatimated  10,  10^  mags.,  about  1'  apart, 
with  a  position -an  gl.:  of  I3Cr.  The  larger  atar  ia, 
I  think,  yellowieh,  but  not  to  an  extent  whioh 
wonld  diaturb  the  aenae  of  colour  in  any  neigh- 
■  Juring  object.  T.  W.  Webb. 

Hardwick  Vicarage,  Feb.  20. 

DABS  SPOTS  ON  JTTPITBB. 

[19743.]— A  ?EW  additional  transit  times  of  tha 
dark  mBBsea  situate  on  the  soath  equatorial  belt 
hare  enabled  me  trace  with  ooae  and  oertaiuty  the 
~  '  of  these  noteworthy  objects.  Out 
of  twenty- eight  obserratious,  two  spots  have  been 
---ta  on  the  central  meridian  six  times:  one,  five 
iQs;  tso,  four  times;  and  cue,  three  times.  And 
the  period  of  observation  extends  over  sixty 
daya,  and  the  indiridual  obaervationa  are  osual^ 
very  accordant,  and  separated  by  a  considerable 
interval  of  time  from  tach  other,  it  ia  hoped  that 
the  rotation  periods  of  these  spots  will  be  ascer- 
tained with  DoosidBrable  accuracy,  and  thus  add  » 
little  to  our  Knowledge  of  the  various  motions  of 
the  Jovian  spots. 


Obsei 


IS  should  be  commenoed  at  least  thrM 


hite  spot  has  paaacd  the  ccatrsi  meridian. 
Coaaiderable  inatruntental  power  will  probably 
I  requialte,  for  on  a  n^cent  night,  with  very  bad 
tliniLion,  no  spot  of  auiTioicnt  plaionesa  could  bo 
en  nsai  the  centre,  though  aeveral  were  taitlf 
evident  when  about  midway  between  the  eanti« 
and  tha   limb.  A.  Stnnloy  Willlama. 

Brighton,  February  20. 

Eaurm.— In  the  Ust  line  of  latter  19703,  pags 
ail,  for  "  observation  "  read  obscuration. 

IiATHBS  AUD  I.ATEB-ICAXIVa. 


.  extremely  hos 
towards  my  eel  f.  His  i 
insinualoB  that  the  threads  under  discuaaion  como 
into  my  possession  by  any  other  than  fair  means, 
ia,  to  aay  the  least  of  it,  moat  aogeneroua.  But  I 
take  the  opportunity  of  explaining  that  the  screw- 
thieada  have  bean  in  the  posseasion  of  our  firm  for 
very  maiiy  years,  and  my  remark  aa  to  their 
privacy  was  intended  to  convey  the  fact  that  they 
were  not  what  might  be  termed  a  public  standard, 
in  the  same  sense  aa  tlie  celebratM  tlireads  intro- 
duced by  Sir  Joseph  Whitworth,  of  which  no 
praise  can  bo  loo  high ;  and  1 


:  all  who  read 


my  letter,  without  prejudice,  will  acofpt  it  ia  tha 
light,  ainee  Mr.  HoltzaplT»l  ia  kind  enongh  t 
suggest  a  want  sf  knowledge  on  ray  part  upon 
what  mattera  I  treat ;  also  of  tha  thraada  alluded 


that  it  be  did  really  think  sndi 
lu  vB  luB  vuaii,  11  would  have  been  more  ganaiotu 
if  he  had  endeavoured  to  correct  any  error,  tot 
which  I  should  have  l>eBn  obliged,  inateaa  of 
endeavouring  to  oaat  a  slur  upon  one  whom  he 
knows  full  well  he  is  quite  inoainhle  of  teaohing  In 
any  branch  of  our  reapectiTe  badnesMS.  I  will 
refrain  from  saying  more  upon  a  matter  of  ao  little 
iaportanoe  to.me. 

I  will,  however,  take  the  opportunity  of  ra- 
marking  npou  the  question  of  the  rose-cutler. 
As  to  the  origin  of  the  instrument,  1  holiara 
the  first  one  waa  made  bjr  M<^ssrs.  Holtzapffal, 
bnt  many  jreara  ago,  and  if  1  had  thought  that 
any  ill<tealing  would  have  arisen  through  JBf 
— • "~' —  tha  fact,  it  would  hava   ^na 


meLBH  KKDSAHIO  IKD  WOBU)  «  HIBiait  HaL  ma. 


myikilt  id  yaua  agn,  w 
I  ot  thtm  trithtn  Uie  li 


in  it  BDce  iU  ongiD ;  and  the  do);  ods  of  which  I 
■lain]  to  luve  had  anjUiinB  to  do  with  il  the  gmall 
drill  tor  de«p  flguras,    which  ia  moat  ccttuulji 


jTUl  addition :  at  tie  same  lime  1  un  qnita  Knre 
«f  the  ulteralioD  iuhertnt  to  all  pattema  ant  with 
*  drill,  DO  occuunt  of  the  dtameter  of  the  diilL  Hr. 
Eolti^iffel  u!«a  gEDvrDDilytDdeBToun  to  point  out 
■  BMOhuucal  dafBctin  mjanuDRement ;  but  (or  all 
tUa  I  Mxa  glad  to  Bayth&t  it  due.''  il9  woikpert«Uy, 
md  I  bOiTB  made  a  uumber  of  tham  ;  alio,  I  am 
alAd  to  ny  that  ini|wrfLi:t  ai  my  articles  may  hav^ 
Men,  I  haTS  burn  rewardid  by  seeint;  somo  moat 
«UMlIait  wnrbmade from  thoiathstlhare  written. 
In  oonclusion,  I  reapectfally  mbmitthatitoiD  only 
IwTeirarded  ai  eitretaely  tiad  tutecnMr.  Holti- 
ajiffol'g  part  to  make  uae  o!  anch  eiprMUOni  aa 
aji  eootained  iu  tbe  foutth  para)[Tapb  ot  bit  letter, 
eipaeially  upan  one  whoM  time  and  ciertioiu  aia 
■pent  in  the  aame  commercial  pnrauit*  ai  hia  own, 
159,  Wudour- atreet  Jobn  H.  Evana. 

[19745.]— M&y  I  add  a  woni  or  two  to  what  ha* 
liaan  >aid  by  Dr.  Edmunds  and  othera,  aa  to  Mr. 
J.  H.  Erana'  mtislea  on  the  conatmction  of  chueke, 
■Aa.,  which,  though  of  great  value,  Mem  to  be  want- 
ing in  one  importaut  p^ticular  :■  For  aame  time  I 
ia>re  been  aniioua  to  make  an  tUiptic  chuck,  sod 
whan  hii  artiole  on  thia  lubieot  appealed  I  thought 


audi 


yfuU 


lewhinti  a«  tn  the  puttiu);  uf  them  together;  bnt 
this  IB  notaullicieDt  for  au  amateur  who,  like  my- 
ealf,  has  never  ercn  an  uiliplic   cbuch,  and  hss  no 

chnck  can  poaiiibly  produce  an  elliptical  outline  or 
■n  oral  (^Under,  unleaa  some  part  of  it  is  connected 
Irllh  a  fixed,  or  rather  with  an  unreTolTtng,  point 
ontiide  of  it.  We  hear  nothing  of  any  point  that 
la  not  in  the  chuck  except  the  mandril  noae,  which 
is,  I  preanme,  not  the  point  in  question. 

A  few  cemarka  as  to  the  principle  on  which  thi 
aoea  ot  the  chuck  ia  made  to  dencribe  an  ellipse, 
Wwnld  make  the  article  of  real  practical  yaiuo;  at 
pneent  it  reads  too  much  like  the  written  iuitrac. 
tkau  to  an  artisan  who  ia  not  eipccted  to  use  bii 
btaina ;  but  amateurs,  Iik?  niyaelf,  are  eici^ediBgh 
apt,  not  content  with  knowing  ^'how,"  to  asi 
•■why."  These  "why"  people  arealwoyatronhle- 
Wme,  by  the  way.  Haa  lUi  elliptical  chnck  icilhtiii. 
Ii/ijta,  worked  by  aoiiia  acrt  of  gearing,  erer  baei 
patented  t    Such  a  thing  wootd  be  far  aimpler  t( 

make.  Booiplo. 

LATHB  UATrSBS. 

u!""'-  

in  replying  to  toy  queries.  With  regard  to  the 
•lide-saddle  in  front,  iustaad  of  on  thetop  ot  the 
bed,  I  should  like  to  bi-«r  soma  ot  jout  rpaden' 
Opinions  as  to  the  be^t  arrangement  of  the  V'a  tor 
teaiitiug  the  itmin  of  the  cut. 

I  Kgret  tliat  Mr.  Erniis  does  not  seem  willing  to 
notice  my  request  about  the  chief  dimeniiDns  of 
his  latbe  appanitut.  I  cannot  «ee  that  Dr. 
Edmund*  haa  wiitten  nnythingat  which  Mr.  Evans 
■hould  retsouably  take  ufftnce.  Ho  has  simply 
dgsoribed,  in  plain  Eugtiab,  the  feelings  of  many, 
vary  many,  amateurs  who  eagerly  deronr  eveiry 
word  ot  Mr.  Etuns's  iustruetiona.  His  useof  the 
word  "degrade,"  though  it  may  sound  barah, 
eoold  not  be  intended  to  be  Dtfeutive.  I  thoughl 
ttie  Doctor's  meaniut;  was,  that  ha  consideiwl  Mr. 
Evans's  arttdos  might  he  made  very  much  more 
ttaetiil,  by  giving  more  details :  and  in  this  respect 
t  thoroughly  agree  with  him.  The  Esatnoi 
UsciUXia  ia  esBentially  n  pntctical  ioDmil,  aad 
Mitiole*  nn  higb-clasa  mschiinism  should  be  such  a* 
Will  fairly  enable  the  aninti^ur  to  help  himself  :  not 
aurely  such  aa  H-ill  shnw  him  Low  to  pull  a  thing 
to  pieces  and  put  it  togelhir  iigain  correctlv  ' 
vas  oartainly  surprised  at  the   way   Kir.  Ei 

replied  to  the  query  on  ■crew-tlircuds.     Ha  red 

nendi  in  Ms  uilii'les  the  nae  of  J-thrend  and 
H-thtead.  Br.  t'lmunds.  vnj  natanllT.  aski. 
What  are  J-lhiead  aud  N<thread  ?  Mr.  Erans'i 
leply  is  to  thu  elieet— J-thread  and  N-thread  -in- 
Simply  J'tbrea^l  aiid  y-thread.  but  you  can,  if  you 
ehooar,  use  a  M'taitwurth  thread.  Sow.  had  it  not 
been  for  the  kindueKs  of  ^[r.  UoltxapSel.  nothing 
more  would  haTO  been  known  respecting  these 
ajpbabvtuial  Up».  Mr.  Evans  very  kindly  otfers 
to  ahow,  or  lend,  these  tap*,  or  to  supply  casting* 
ef  his  npparatna  :  but  I  would  respectfully  submit 
tj  him,  that  for  every  oi'-  who  can  avail  binuelt  of 
■neh  a  chaucf,  th>-n  are  lii-f,ilp  who  cannoL  Mr. 
Evan*  is  evidently  a  skillrd  artist,  working  with 
tke  best  tools,  and  hia  very  taujiharity  with  hia 
appBAtua  may  cause  him  I'o  omit  matter*  whidi, 
to  a  maatar,  may  stem  trilling,  bat  wUeb,  to  a 
fspH,  are  ol  mudi  const^uence.    A  dasire  to  ise 


Mr.  Evans'*  articles  made  as  useful  as  poseiblt 
the    greatest    number,   is  the   sole  object   which 

Eimpts  me  to  criticise  hia  mnoner  cf  dealing  with 
subject.  Ha  hie  already  given  a.  Urge  amount 
of  interesting  information,  which  no  one  but  an 
accomptiEheiT  mechanician,  constantly  in  contact 
with  the  belt  work,  could  have  done.  I  trust  be 
will  continue  and  extend  his  article*:  and  also  that 
Mr.  Holtzapffel  will  favour  us  ocCBsionatly  with 
his  instruotive  letters.  Oiderlo  Vital. 

OBNAUBMTAI.  LATHB-THSBAIffl. 

[10717,]— I  IUV2  to  thank  Mr.  Holtxapffel 
lor  the  further  valuable  data  which  he  has 
published  in  the  Enqusd  MECDi^ia  at  page  6GG. 
And  1  am  eaconrsged  to  aubmit  to  bim  such 
further  particulars  as  are  now  required,  In  order  to 
enable  the  posMSeore  of  Holtzapsel  lolhes  to  com- 
pletely understand  tbeir  threads. 

(1)  The  diameter*  given  at  page  GSG  are,  I 
presume,  tfaote  of  the  bolts  to  be  screwed.  Perhapa 
Mr.  HoltiapSel  will  say  if  this  be  so,  and  wdl 
favour  us  also  with  the  complementary  data,  so 
that  we  may  b*  able  to  gauge  Iheholea  to  be  tapped 
as  well  as  the  bolts  to  be  seruwed.  Whan  uung 
the  shallow  thread  screw  tools,  are  the  liolta  to  be 
madeamaller,  ot  the  holes  to  be  bnred  larger?  And 
what  i*  the  third  set  ot  diameter*  than  required? 

(-2)  Measuring  the  nose  of  a  5iD.  Holtiapffal 
mandril  in  my  possesaiun.  I  find  its  diameter  to  be 
about  tbirtecii-iiiteentbs  ol  an  inch  ('ill'2,^ia.)  out- 
side the  thread.  The  noae  of  a  liio.  UoltzapSel 
mandril  in  B  friend's  lalho-room  measures  neai  ly 
fifteen- six tecu lbs  of  an  inch  ( !IS75iu.)  also  outside 
the  thread.  It  is  not  easy  to  judge  how  much 
tbeae  mandril  noses  have  worn  down  by  use.  but 
they  both  appear  to  be  screwed  with  the  thread 
U'4j  to  the  inch,  and,  comparing  these  maasure- 
ments  with  the  data  given  at  page  CKJG,  I  conclude 
that  Ibe  diameters  of  the  miindiHI-uosca  are  cot 
included  therein.  To  bore-out,  screw,  and  turn 
up  a  brass  or  cast-iron  chuck  is  otie  of  the  tasks 
freqoently  attempted  by  on  ambitious  amateur, 
cunt  it  would  be  ot  great  value  it  Mr.  Holtzapffel 
would  give  us  the  threads  ol  bis  various  mandril- 
noses    with     diameter*  ontaide  the    thread,    and 

shallow  thread.  The  deep  thread  of 
lieve,  olway*  nttd  for  icrewing  the  ateel  Holta- 
apKul  mindril-noee,  and  it  follows  that,  in  screwing 
a  cast-iron  or  brass  chuck  with  the  siiallow  thread 
ot  60°,  a  larger  D-bit  must  be  used  to  bore  out  the 
hole  than  in  making  a  ste>'I  or  gun-metal  chuck 
with  the  deep  thread  ot  h'i'.  As  to  the  materials 
and  cases  for  which  the  shol'Ow  tools  should  be 
used,  more  specific  inatmclion  from  Mr.  Holtz- 
apffel would  be  greatly  appreciated,  Iu  Vol  IV., 
page  370  (''  Turnmg  und  MectianicaL  Manipula. 
tion")  Holtzapffel  aaya:— "Caat  iron  reijuirei 
oosrsB  and  Hhiliov  threads,  produced  either  with  a 
tool  of  considerable  angle,  or  one  with  the  pointi 
rounded."  For  ui  internal  screw  in  a  cisi-irou 
cbu<:k  I  assume  thit  the  shallow  tool  of  Gl)-'  would 
be  prescribed.  In  thi*  case  the  hole  ahoold  !» 
bored  out  a  shade  larger  than  for  the  deep  thread 
of  ^i'.  bat  for  this  The  latba-bit  and  up*  do  nul 
provide,  and  I  do  not  find  iu  the  vols,  any  tef  Bcrnco 
to  the  point.  It  is,  however,  of  soma  importance. 
One  of  onr  most  accotopliibed  amalaui  turners- 
an  old  client  ol  HollMplTaland  Co.,  and  admirably 

make  for  a  beautiful  traversing  mauilril  a  chuck 
in  cast  irou.  This  he  trared  out  with  the  tegular 
D-bit  furnished  with  the  lathe,  and  ho  screwed  it 
with  the  proper  thread  l^J'i'}  to  the  inch],  but 
using,  of  course,  a  ebullow  thread  tool  of  litF. 
The  inside  thread  being  perfected,  and  the 
chuck  nut  running  on  easily,  be  proceeded  toforct 
it  on.  thmking  tliatit  was  a  httle  light,  hut  that 
it  must  fit.  The  result  was  that  he  Qatteneil 
down  at  the  apex  the  lint  two  torn*  of  the  tbceod, 
and  thus  dsf'irmed  a  inaudril  to  which  n  large 
serifi*  of  exquisite  chucks  had  been  mode.  Only 
after  baring  thus  dainaj,'<^il  the  nose  of  his  beautiful 
mandril  diJ  it  occur  Iu  bim  that,  iu  screwing  s 
cast-iron  chuck  with  the  shallow  throid,  he  must 
begm  by  usuig  a  U-bit  rather  larger  thou  that  fur- 
nished for  the  deep  terev.  Lesi  accurate  wotk- 
e  worked  away  at  tho  iuaide  scren 
__iib,  until  the  chuck  went  uu  eawly, 
and  they  wouU  not  have  deforuied  the  maudiil 
ia  this  way.  ilut  were  I  at  liberty  to  name 
g^'Utlemau,  Mr,  HollzapSel  wuuld  say  that, 
upon  the  boijksuf  hia  firm,  there  is  no  client  wboia 

whoso  intelli 


to  l«m  that  the  Yorkshire  film's  UIk  oia 
liotiee  is  specially  oonstructad  to  allow  ths  mdt» 
and  back-poppet  to  cioH  aaoh  otbar  on  the  bsi 

OOSBIHATION   I.ATHXS. 

[19749.]— AtTT  one  who  baa  been  tvsdicf  As 
Dorrespondencfl  on  thia  subject  will  not  fait  toacW 
how  completely  "F.  W.  G.'s"  remarki  in  late 
19T3fl  tall  in  with  what  I  hare  writtoi  b J  wif  [J 
reply  to  objectiona  made  to  the  Arai*ti0B(  laSs 
on  the  score  that  it  cuuld  not  bo  snitabls  for  ens' 
mental  work,  or  that  any  lath*  made  iirtfaTily 
f»r  metal-work  could,  except  undor  ^ncasj- 
vantages,  be  used  fcr  ornamental  ttuiung.   WUl 


1  great  part  oln» 
atteTB  anvai  bm  tat 


cult  to  surpass. 

la  Bdmouda,  U.D. 


voulj  be  mare  dij 
Jiiii 
Grafton -strcot,  Doiid-g' 


THE  ABUSTSONa  I.ATHE. 

[lOTlS.]— Suoou)  Mr.  Carte  be  unacquainted 
with  a  shaping- attachment  for  4in.  or  6in.  latbea, 
made  by  a  Dublin  firm,  I  will  do  my  beat  to  give 
him  a  short  account  of  it.  It  is  said  to  oomliina 
thorough  efficiency  with  lightncas  in  weight. 

"  0.  J.  L.,"  letter  19687,  wiU  not  ba  surpriiad . 


tul  confidence  in  myseli 

mental  work  wss  done  by  cntters  dnve 
overhead  ;  that  the  mandril  and  fly^esl  tad 
ooropnrativoly  little  to  say  to  the  pCTfectioa  of  tia 
work.  lam,  therefore,  nafnrnlly  rather anii^ 
to  hoar  how  those  who  reoommonaed  me  "oelrtl 
write  about  what  I  know  "  will  answer  the  etaf 
aame  argoment  when  cominj;  from  one  whew 
speak  from  experience,   aa  "  F.   W.  G."  Sti^li 

anj  rote,  "F.  W.  G.'s"  letter.  In  whJAii 

gives  us  a  list  ot  what  tools  ha  baa  made  willi 
oombination  lathe,  ia  a  snfBeient  answer  to  s*j» 
which  have  been  made,  that  all  scch  coiili- 
nsrions  are  unsatisfactory  and  inefficient. 

F.  W.  G.'s  "  drawing  ia   certainly  not  of  4i 

y  Sr^t  order;  but  it  is  quite  sufficient  tn  (S[bi 

his  combtnatiou.  Olid  is.  moreorer,  ijaite  u  [nd 

"  »  majority  of  the  iUustrationa  in  somcboul 

o  latlie,  which  are  very  expensive. 

_  .lug  tho  tha  ciuick  hand  ttBTersw  at  fheiadile, 

for  working  the  planer  table  in   ifxT.  seccuu:>t> 

'-ad  plan  ;  but  I  hardly  think  the  afraniteina'i  il 

_  whole  ia  so  good  as  otbera   that  have  been  ni|- 

gested.    First,  there  is  a,  comparatively  tmall  nop 

'  thickness  which  can  bo  admitted,    for  tbetoi 

ust  not  hong  too  much.     Secondly,  the  stroia  <a 

e  bottom  shdo  ot  rest  ia  seraie.     Itoomssias 

reotion  it  is  ill-suited  to  bear  it,  and  whiah  akk 

lythiug  but  very  light  outa  would  tax  its  stnaflt 

No  arrangement  is  shown  for  ofataiuiogaveitidi 
feed  for  tho  milbug  attachineul  which  wooH 
take  away  groitlr  from  its  ganeidi  utility,  stua 
would  be  couSued  to  nlottiug  and  shaping  tiit>i 
width  ol  the  drill  used,  and  thia  might  beoat.^ 
a*  well  done  under  the  plouini;  head. 

I  hope  it  may  yet  be  proved  that  thors  iiis 
more  ' '  apathy  ' '  in  counecuoa  with  latbe  conhu- 
tioas  amongst  the  reu'lers  of  the  "E.  M."lkB 
there  is  on  any  other  point  connected  with  Isfll 
construction.  I  think  the  apathy  is  niora  imsjiaaT 
than  real,  the  writers  ou  any  one^  subject  ■— 
beiug  very  1 " 


SOREW  FaOPEI<X.EtU. 

[19750.J-"KuodaBui,"  letter  1072?,  is  ii- 
formed  tliat  the  compositor  made  pie  of  mj  tttiK 
I  stick  to  my  text,  "that  the  motion  otthsbir,* 
generated  by  a  scientilic  scnller,  ia  that  ot  as  ■• 
perfect  screw,  accompanied  by  the  loss  of  eC«l  ■ 
the  momenta  of  reversal,  and  that  weretbesftsf 
aoid  bar  converted  into  a  screw,  with  theasslMi 
working  continuously,  tha  boat  would  attata.B7, 
almost  doable  the  speed  of  tha  alipinng  KiSm. 
"  Khodi  Bux"  is  not  a  curious  contidcrcrofoas 
and  efiect,  or  he  would  not  affirm  that  a  bos!  (A 
along  speedily  when  the  bar  lays  out  aJmait  paiW 
with  the  run,  as  this  is  usually  a  oB£-kuM 
operation  ;  but  when  tlie  poifonuer  feels  ths  as- 
cesaitc  for  gaiDg  in  to  win,  he  sets  the  hat  si Jas 
andu  Lke  the  action  of  a  screw  a*  he  po^V 
can,  eoD«steutly  with  the  preserving  ot  sis  on 
position,  aa  wall  as  that  of  the  bar  in  the  or&c: 
and  if  Mr.  Root  or  any  other  T^tn  aayt  tal  s 
screw  baa  more  propelling  power  when  fJusd* 
"  any  "  angle  from  tha  stmight  course,  uoImW 
means  ths  siukingof  said  screw  intodauawsM; 
then  do  I  dub  hima  duuce.  Hesra.  Hidudal 
Wolf's  vessel  had  a  large  npartDre  in  ha  Isl 
and  a  portion  of  the  shrtft  wna  connected  la  ^ 


Fred.  Cam. 


that  yon  ore  an  invalid.  Am  profeasionillj  ?^ 
fecting  a  large  worka  manufacturing  ^^]^Ii■*d 
cement,  or  concrete.;  would  like  to  hear  anvljc/ 
'rnm  you  upon  this  topic.  Onta  bote  a  itns 
^f  l.Ouillb.  upon  I  Jin.  square  before  giving  nv, 


[19751.]- Ivl  may  be  allowod  •  WDtd  or  Iwdm 


theory  that  n 
placed  at  on  ang 

greatflr  propelling  * _ 

Uian  whea  pasaUsl  with  tha  w  _. 

'^»«Macitedby"J.J.  A."  fau  iwy  liHlil> 


Fbh.  24, 18&S. 


ENOUSH  mBOHAinO  UXD  WOULD  CfW  SOmiCS:  No.  883. 


da  with  the  matter,  u  the  failnro  of  tha  a.i.  Ilri- 
trinnie,  liter  oas  or  tiro  runs,  wim  simpty  owing  to 
ths  iiainenig  frictlan  of  the  uniTami)  joint  where 
tha  anitled  ihaft  dirergAd  Itodi  ths  hoiizontal.  If 
the  whole  leuftth  of  thn  ghaft  hiil  heea  plaDe<l  at 
an  aiiRla,  tha  remit  would  have  been  drlTarent  u 
ranudi  prapuUioD.  Hnwet^r,  this  ia  impnotic- 
«blB  in  larife  ihipi,  on  account  ol  ilockinfi,  Ika.  As 
lor  the  orLginalitj  of  thu  mathiMi.  a  CaptUim  Kiu- 
tmii,  of  GtMnook,  patented  a  d-^Seating-ihaft  with 
a  imivena]  joint,  Lnu  before  thu  Him  of  Harland 
and  Wolf  were  in  axutenen  :    nai,  I  beliaTH,  the 

•ppantua  ai  flttad  to  the  Jlril^u -  wu  hia  patut : 

alaa  a  liauu  eoaatiag-hghtar,  uucaed  the  ('amcl, 
WH  in  eiiilnoe,  with  a  aimilac  lowarin);  prooeUer 
naaj  rean  Imtan  ths  JlrilaHnit  was  thoaght  at. 
And  I  know  of  at  laast  two  average -uicd  ooaatan 
flttad  with  the  aama  lowatiaK  ecrowi  u  daily  oaa 
«t  the  prcaast  tiaw. 

HiMnrar,  a  daaply  immaiaed  lorew,  with  a 
daflntiiig  axis  placed  at  an  angle  fnoi  the  lurtaoa, 
hM  beau  coaoloiivaly  proved  by  i-  *  "     "    ~ 

authorities  to  be  an  adraotage. 
While  aipatiiaeatiag  for  anothnr 
artooishvdata  ranilt  o(  this  hhid. 
amaaosol  appljiag  tlis  priaoiplt 
«*e,  which  I  proteoted  pruviiioiiiUy 

but  had  it  filled  Irani  ma  bjr  tbe  Bci..  _r 

iiunrad  it  to,  thzDu^  nut  bvii^  nhurp  enough 
nr  own  interaats.  This  ia  now  in  opnation  tat 
faatorilf ;   but  onfartunatrir,  or,  rathar,  fottu- 


a  mm,  having  to  posh  a  cart  alonj^  >  road,  pat  hii 
shoQldor  Hiiitir  the  tailboard  inrtead  of  ngr  ■ '' 
Besides,  in  a  ship,  upward  presnire  under  tl 
would  nurelf  tend  to  depress  the  bows,  and  to  tat 
up  eitra  resistanca.  If  the  screw  could  bo  carried 
at  the  end  of  a  long  ahift,  so  ai  to  worh  in  water 
nndiitarbed  bj  the  vessel,  iustsad  of  in  tha  edd; 
"*  '"~  —    """'  would  be  an  obvious  gain.    A 


of  tl 


mtage 


to  a  piaotioal 


■ataly,  the  principle  of  tiw  applicalion  W 
been  grasped,  uul  it  atill  nnauu  to  be  deTaloped 

Ai  (or^^.'j.  A.'«»/''«/>':   tha  oommon  ts 
•Orew,  under  oartaia  cuiiditiMiB,  ia    certainly  I 
beat  fni>aller  knawn  ;    the  aame  ma;  bo  said 
Mulling,  and  of  paddlaa,  though  not  bo  uuivtrsallr 
applicable  ai  the  furmar. 

Mersey  Snglneer. 

[197.12.]  -At  it  seems  that  '■  While  SwaUow  "  is 
^Mndins  money  on  an  improvemeBt  in  scraw-pro- 
pnlaion.  I  may,  perhaps,  so  fur  encroach  up.in  your 
TaLuable  >puM  aa  to  aay  a  (bw  words  on  what  has 
atnady  been  dune ;  this  will,  may  ba,  provt 
intateat  tomanyof  "  ours,"  and  if  it  provants  only 
one  of  the  number  wasting  aoney  and  aaargy,  1 
shall  rest  couteuted  in  thu  knowledge  ol  having 
done  aomu  good. 

A  pair  of  lir^  aoulla  hiva  been  placed  at  th 
staro,  and  so  actnalsd  tliit  Iboy  alterottely  di 
into  the  keeliyat«r,  in  the  (luihion  in  which 
Yunetian  gondolier  uar  dips. 

A  paddle-wheel  has  been  pluced  at  the  item,  and 
it  has  even  been  proposed  to  drive  this  horixoutally, 
i.i.,  around  a  vertical  shaft. 


le  af  <ar  the  othei 


thofoti 

blades  are  placed,  a 

each  wiug  liuiug  apart  from  ine  otoer. 

Aiiolbur  inventor  proiwjes  to  Luniloy  an  archi- 
ncUrau  screw,  working  m  a  tunnel. 

Scurea  of  patents  hare  been,  taken  ont  for  pro- 
pdhng  Teasola  by  jets  of  steim,  of  water,  and  ores 
of  air. 

The  vary  prodacti  of  eOBkbaition  havo  been 
proposed  aa  auxiliaty  motive  power. 

I  quote  all  these  inatances  from  memoty.  Thej 
will  all  be  tunnd  in  tha  Patent  Sp^ci Sea tiuus.  dassi- 
fled  under  tha  hnading  *'  Pr'>pelliDg  Sbipa," 
" Looomution  on  Water";  and  tli'iugh  I  am  far 
from  sayiug  that  tha  acrew  prcpsller  a  not  capable 
ot  unproTamont,  1  yet  wish  (rj  cauti'in  inventors 
and  others  haw  they  spend 


they  spc 

Itha*  0 

often  reiterated,  thF.) 


thinks  he  has  made  an  invention  or  disoovery 
ooght,  before  going  auy  further,  tn  make  a  search 
as  to  the  novelty  of  hi  a  idea. 

Let  "Khoda  Bm,"  "White  SwaUow,"  and 
other  friends,  remember  thut  hundreds,  nay, 
tiioaaanda  (and  among  theu  master  miudi}  aru 
oontinuBtlyuDlyiDg  themselves  to  the  solutiuD  of 
iodostrial  proUems,  and  let  them  not  be  satouished 
or  disbeatteued  If  they  (or  at  Uast  "  White  Swal- 
low ")  find  that  thev  are  too  lata,  or  that  practical 
workug  offers  difficulties  which  no  model  wiil 
ihow,  however  well  it  may  bi  niuda. 

Upton  Park,  Feb.  lo.  Folrvlot. 


[L07o3.]— I  urna  agree  with  "  J.  J.  A."  in  1 

"riow  of  ■■  sculling."  Though  a  very  handy  pli 
(or  getting  about  a  hubonr.inaUiaghi^y,  in  uarrc 
pUvea,  among  warps  end  ahippiug,  lie,  it  is 
terrilile  waste  of  labour  coinpjin^d  with  the  use 
a  pair  of  sculbi  iu  the       -   -  ■■  ■■.  -    . 


mol  a 


It  then 


not  tiih,  A  tlib  ia  provided  with  immense  muscu- 
lar purer  on  purpose  to  movti  with  groat  speed  a 
very  powerlul,  large-bladed  scull  in  its  atem.  llut 
it  can  use  it  fordLriict  thruat,  uiJ  is  not  ubli)(ed,  aa 
we  are.  to  use  aa  auguUr  thrust  to  keep  the  acul' 
la  ita  aotch.  As  to  a  new -propellar  set  at  ai 
■ntfe,  a  looka  wrong  on  ths  laoe  ol  it.    Itiaasi 


vcsseli  by  carrying  the  ahatt  throURh  a  divided 
rudder,  aod  having  the  acrew  absft  the  ruddei 
instead  of  in  the  doadwood.  But  thia  ia  limited  t< 
launchoa  for  river  work,  as  far  aa  1  know.  Thi 
reoson  "  twin-screws  "  have  not  proved  tho  grand 
succesa  that  was  eipaoted  is  mainly  their  working 
in  eddy  water  under  the  quarters. 
I  can  make  nothing  ont  of  "  White  S  wallow's  " 

Slan  :  but  it  reads  like  some  kind  of  paddle-wheel. 
a  doubt  the  paddle-vrhael  givea  ■  bettac  "  dn^," 
as  is  evidaoced  by  its  contluued  use  iu  tng-boati ; 
but  anv  plan  workina  part  in  and  part  ont  ol  the 
water  baa  been  proved  unsuitad  to  oaeau  work  or 
war  ships,  in  oampajison  with  tha  less  efficacious 
but  totally  submeiged  screw.  Treadle. 

[1975*.]— As  fasts  arc  worth  recording,  I  have 
heard  my  Crieud  Staff -I'smmander  Parrant,  U.A., 
now  doek-nuater  at  Gloucester,   state  that  the 
Eiiphralri  troop-ship,  when  tricanied  by  the  ate: 
Cll.,  "  that  is  putting  her  down  lift,  by  tha  atarn, 
the  reduced  expenditure  of  coal  waa  from  80  to  1 
tons  per  diem,  or  about  30  per  cent,  keeping  up 
the  same  speed  of  lea  hnnu.    H«  says  the  chief 
engineer,  Kir.  Egers,   whose    adilress    you   could 
obtain  from  the  Admiralty,  oould   give  you  more 
reliable  miormation.     I  have  heard  Ur.  UnlGtht, 
the  great  authority  on  the  screw,  say  we  know 
very  little  al»ut  it  at  prcaont. 

I  may  remark,  when  at  Gloaeeater  some  years 
ago,  I  asked  the  engineer  of  the  dock-manager  i 
surveyor's  boat,  why  ha  trimmed  her  by  the  stei 
"  Ro  much."  He  said,  "  I  oould  not  get  so  muc 
speed  if  au  oven  keel  or  thereabout."  I  think  that 
you  will  Sud  the  screw  colliers  trimmed  by  ths 
ateni  very  much :  thsy  must  have  good  reoso- '  — 
ao  doing.  If  your  roodera  watch  ducks  awimi 
tbuy  will,  I  thiuk,  observe  that  they  do  not  a 
out  in  a  direct  line,  "but  on  their  qutiteis,"  and  I 
think  double  acrswa  should  do  th<]  same,  and  the 
inflowing  wat^r  comes  iu  behind  to  assist  in  thi 
progress  of  the  bird.  If  the  bird  atruck  out  iu  i 
direct  line  opposite  to  ita  movement  it  would  ma- 
terially retard  the  progress  of  the  bird.  1  bsvi 
been  punting  in  narrow  water,  and  the  durki 
literally  props!  themselvea  out  of  the  water,  lilia,  oi 
aumewhat  more  than,  a  Tbomeycralt  torpedo.  I 
ahou Id  like  very  much  to  aee '■  Whitj  Sffdloi  "  " 
propeller,  and  have  a  talk  with  him. 

Captain   Brown,   R.A.,   the  inventor   of    i. 

cables,  had  two  circles  with  paddles  that  feathered, 

niog  through  the  kuel,  feathering  aa  required. 
LW  tha  apparatus,  iu  a  boat  3'2ft,  long,  at 
Woolwich,  in  ISl'J.  I  fancy  the  circles  were  very 
much  in  the  way  of  fouling,  and  taking  theirs  ten/. 
I  do  not  pralend  lo  he  very  seicutidc — scieutiQo 
met)  very  often  mike  ^rcnf  mitlakea  :  when  they  put 
''  * '  science  into  practice,  there  hippena  to  be 
ithing  they  did  not  account  tor;  and  they 
ahould  not  speak  dogmatically,  but  pay  due  respect 
to  old  salts  and  men  ot  practice.  It  ap^ars  to  me 
that  the  sere  w  meets  greater  resistance  by  being 
placed  at  an  aogle  with  the  keelol  tbe  ihip;  heuce 
the  betLer  result.  It  cannot  lift  the  ship  to  any 
extent.  You  cannot  practically  depress  water, 
utd  it  may  allow  tbe  water  to  inflow  lo  tha  ship  in 
1  better  manner.  It  is  all  veij  wall  to  say  the 
icrew  should  be  in  the  same  hue  with  the  ship. 
Take  a  aacew-iack.  If  you  apply  it  in  a  direct 
tine  against  the  object  to  be  moved,  if  your 
ing-power  ia  not  atrong  euaugb,  you  will 
_. . .  it,  rather  than  the  object  you  wish  to  move. 
Youi  readers  may  say,  Toat  is  not  a  fluid.  The 
-irgam^nt  is  the  same.  I  coold  explain  what  I 
nean  personally. 

Jaa.  S.  Oortln,  Capt.  X-H. 
0,  Cbepatow-vilhu,  Twickeuhum. 

TBICTCLB3. 

[IU747.]— "6iriii.iaBT"  aaka  what  tha  reanit 
would  be  if,  wliBU  maningfast  on  a  "  Sslro,"  Ihe 
rider  sat  back,  and  lifted  his  stewer  off  Ihe  ground. 
I  have  dona  that  thing  scores  of  times,  and  the  re- 
-Dothing  particolar.  To  begin  with, 
aing  fast,  yon  are  doing  work,  and, 
if  yon  do  ait  back,  it  otn  only  be  for  a 
moment,  or  the  speed  will  diminish.  If  tbe  speed 
is  dua  to  gravity,  going  down  hill,  your  feet  araon 

ting  well  tiaok.  yet  pnttiog  ample  weight  on  it. 
Also,  if  the  reat  la  too  exactly  over  centre  to  allow 
of  sittiag  comfortably,  tbere  is  no  difficulty  in 
ahittiug  it  a.1  as  to  get  the  proper  stetiing  weight 
ou  when  in  thu  poailiDQ  yon  like  beat  to  ride  in. 
For  Gtyaelt,  I  adj  ustad  my  seat  so  that,  when 
driving  hard,  1  sat  on  the  edge  of  it,  and  when 
going  down  biit,  or  taking  it  easy,  I  could  sit  fair 
back,  and  be  as  comfortable  as  m.  an  armchair. 
Lika  "Sunlight,"  IfidafDioamfart,natf»ispesd, 


for  which  reason  I  prefer  a  seat  to  a  saddle.     The 
balanoo  of  weight  in  the  "Salvo  "  " 
of  adjosbnent. 


HOLTZAFPFBL'S  TOLUICB  FIVE. 
[197o6.]— I  BiVE  Been  no  words  in  the  EKOtian 
Mephamii:  for  aome  time  past  that  have  givea  me 
moresatiafoctionthaQUr.'Holtiapffers  own  state- 
ment that  his  VoL  T.  "  has  now  made  M 


the  hands  ot  tboae  who  have  craved  for  it  fot 

'ears.  Tour  editorial  footnote  to  Mr.  Holtiapffd'a 
irst  letter  ia  well  limed,  and  I  am  sure  every  trua 
aver  ot  ornamental  turning  rfiwi  mArw  yonr 
.ppeal  to  him  to  occasionally  say  a  few  words  in 

E>ur  columns  upon  this  aitbject.  Could  he  not  be 
dncedto  give,  now  and  again,  an  iHnstiatiaa, 


combination,  for  whici 

Contribntions  of  thia  charaotsr  from  so  abl«  an 
author  wnnld  be  gratefully  reoeived  by  a  numemiB 
section  of  yonr  readers,  as  well  as  by  myself. 

Altriucham,  Feb.  l-lth.  Ivory. 

SAKOBBS  OF  OXTQBN-K&EIHO. 

[ID7S7.]-WnY    not    follow    tbe    method    of 

Fresenius"    far  oxygen- making — viz.,  mix  ths 

potas  I -chlorate  v"'»**    i-Tmin   :»»  ■B^i.-i.r  ^t  4^wmij, 

-ide?    Surely  tl 


STNAUO-BLBCIBIO    MAOHINB. 

[107SR.] — 1  H*VE  triad  in  vain  to  gal  information 

to  the  best  form  Hn<l  ccnitruction  of  a  small 

dynamo  -  elocttic  machine,  auch  aa  Mr.  Caplatzi 

mode  a  amatl  machine  as  an  oiparintnt, 
to  making  a  larger  one,  some  time  ago, 
_      ..         flHoua  given   in   Jlaign  ami    JTnrb,  30th 
A^ril.  1!)S1.     It  was  No.  9  I  made,  thedimenuoDS 
*■"■""  for  armature  lin.  by  4in.    It  works  right 
;h  as  a  motor,  but  t  can  got  no  reaulta  what- 
vhen  1  use  it  aa  a  gr^nerating  mschine,  unless 


Irevolved  it  by  means  of  back-motion  ot  my  lathe 
it  a  very  high  speed,  und  could  ring  a  bell  with  it, 
._.  „..1j  — .  — ijg  u^g^  (|jg  thinnest  platinum 
en  I   use  tbe  electro  -  njagnet 
iguet.  there  waa  no  current  at 
le  the  connection  aa  directed. 


bat  could  n 


gioBiible  angle- 
lighting,  say,  one  incandeaceut 
riven  by  loot-power  or  a  small  eugme  :'  Tbere 
'asa  desaripliou  iu  ]i!.'"jii  ii»d  tl'ark,  Uth  Angnst, 
IH31,  ot  a  dynamo-elortris  machine,  made  l^the 
Brady  Manufacturing  Company,  Brooklyn,  the 
dimensions  ot  some  bcmg  IG  .  II  .  Iliu.,  and  giving 
ne  light  012,600  candle-power,  whereas  theamojl 
liemens,  with  dimensions '24  .  H  ,  Itin..  girea  only  a 
ight  ot  l.'ZDU  candle-power,  both  with  the  expen- 
liture  of  U  horse- power. 
Now,  I  have  no  room  for  an  angine  of  that  size, 
and  I  do  not  .    .      .        . 

^r  by  a  heavy  Qy-u 

It  Ur.  Caidatii  would  desoribe  ths  machine  mada 
by  Brady  and  Co.,  or  the  Biirgin,  which  both  seem 
to  give  better  results  thou  the  Siemens  machine, 
or  any  other  which  be  thiuks  the  most  auitaUe  tor 
the  work,  he  would  Jj  me  and  aume  friends  who 
ire  auiious  to  make  a  start,  a  great  favour- 

Frlta. 

[197ol)  1— Now  that  tbe  exhibition  of  dynamos 
Lud  eleetriosl  apparatus  ia  in  full  swing,  it  ia  to  be 
loped  that  aome  f  urlbec  particulars  will  appear  in 
'ours,"  relative  to  the  ccuatructiiiii  and  proportion 
it  dynamo  machinea. 

If^in  all  oor  corresp'indenfi  there  is  not  one  who 

)  willing  or  able  to  give  Ihe  required  information 

t  is  extremely  cutiinii.     Thote  are   hundrads  et 

readers  who  are  most  uuiioiis  to  begin  if  theyooly 

working  drawiugJi  of  small  niaohines  whtoii 

Id  require,  say,  one  or  two  borss-pawer  to 

drive.     I  ibink  wi  do  not  want  to  bear  ao  much 

'.out  the  resiatanca  nod  htngdi  of  wire,  aa   we 

^uire  tohsvo  drawings  of  a  goi<d  oimaCaro  to  acala 

.th  weight  und  uumber  of  wira  it  will  hold,  and  a 

clear  description  of  how  tha  wires  are  joined  up  and 

arranged  ao  as  to  excite  the  tiotd  magnets  ;  and  hew 

the  oarrant  generated  should  be  used  in  order  to 

give  ths  beat  results.    If  it  ahould  be  divided  so  as 

to  piss  a  portion  lonnd  the  fleld  magneto  and  a 
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portion  to  the  lamps,  or  if  the  same  current  that 
asoitea  the  field  magnets  ahould  be  aimply  used  in 
tholamp. 

It  ia  to  be  hoped  that  Dr.  Caplatzi*8  offer  will  be 
Moeptedy  and  that  we  will  be  able  to  have  some 
piaonoal  letters  from  him  on  the  subject. 

If  there  is  one  thing  more  than  another  that 
disgnsts  amateurs,  it  is  to  have  a  lot  of  useless 
inventions  in  their  nrivate  attio,  on.  which  they 
have  spent  money  ana  time  without  result,  and  £ 
for  one  do  not,  just  at  present,  wish  to  provide 
apartments  for  some  tweaty  odd  pounds*  worth  of 
oast  iron  and  insulated  copper  wire,  if  the  result  is 
likely  to  be  the  **  abortion  ^  which  **  Sigma  "  has 
poeognostiQated- 

^fore  starting  to  work,  we  must  get  far  more 
minute  particuurs  and  drawings  than  have  yet 
keen  given.  Patience. 

FLUnrrS-THB   TBIPLS    stabs    £1655 

AVD  480-^*8    DOXTBIii:    STABS— THE 

TBAPBZIT7M:  OF  G^  OBIONIS. 

[19760.1— Thb  following  rough  oopy  of  Schmidt's 
map  of  Plinins  (omitting  a  large  mass  of  detail) 
may  be  of  inteonst  to  Messrs.  ESger  and  Oaudibert 
(Itttten  19681, 19682,  page  617).  The  two  craters 
on  tiie  floor  were  disoovered  by  Grulthuisen  in 


I  omitted  to  state  ia  my  letter  on  the  **  Trape- 
zium of  Oiion  **  (19610,  p.  447)  that  I  have  found, 
on  consulting  the  MSS.  of  Schwabe,  that  that 
keen-eyed  oMerver  had  seen  the  star  numbered  2, 
as  well  as  that  numbered  1,  on  March  ISth,  1830. 
His  place  is  exactly  coincident  with  that  of  Mr. 
Salter's  star,  and  the  observations  were  unques- 
tionably entirely  independently  made,  as  Mr. 
Salter  could  not  possibly  have  been  aoquainted 
with  unpubUshed  observations  of  Schwabe's. 

Feb.  18.  H.  Sadler. 


C0NTINTJ0T7S  BBAKES. 

[19761.]— Ow  Friday,  the  10th  inst.,  a  very 
interesting  series  of  experiments  was  conducted 
upon  the  Waverley  route  of  the  North  British 
Railway. 

The  Highland  and  Great  North  of  Scotland 
Railway  Companies  have  done  very  little  indeed 
towards  providing  efficient  brake  power  upon  their 
trains,  the  reason  assigned  being  that  tney  were 
waiting  to  see  which  brake  the  other  companies 
with  whom  they  work  would  adopt. 

Since  the  replies  were  sent  to  the  Board  of 
Trade  circular  of  June  10th,  1880,  the  Caledonian 
Company  has  unanimously  adopted  the  Westing- 
house  automatic  brake,  and  has  sJready  applied  it  to 
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1822.  Mr.  Elger's  two  small  craterlets  on  the  S. 
and  S.W.  of  the  Blope  are  new,  as  are  also  his  two 
craterlets  on  the  N. W.  portion  of  the  floor. 

The  faint  distant  companion  of  £  1555  has  seldom 
been  observed.  The  following  are  the  only  reliable 
measures  I  know  of : — 

Engelmann  142  4°  1342"  1865*27 

Be.  145-4°  2M"    1871-31  (Flammariou). 

I  would  suggest  that  Engelmann's  distance  be 
angmented  by  7*3"  (t.«.,  |  rev.  of  micr.  screw),  it 
win  then  be  ^  72'  in  very  satisfactory  agreement 
witti  Dembowski's  result.  As  is  well  Imown,  a 
similar  correction  must  be  applied  to  £'s  two 
measures  of  the  distance  of  his  2318,  making  the 
true  value  20*508'  instead  of  12-850".  The  principal 
star  of  ^  1555  is  P  xi.  iu.  UrssD  Maj.  Smyth  caUs 
the  faint  star  '*  plum  colour  "  13  mag ;  as  I  see  it 
with  my  6iin.  Calver.  The  purple  hue  is  very 
marked.  Would  Messrs.  Hunt,  Gledhill,  or  Knott 
keasure  this  again  this  year?  39  Tauri  (£  430). 
Mr.  Bumham  has  suggested  that  £'s  distance  of  C 
Hiay  be  a  misprint  for  37 '40'.    The  only  measures 


L    301-87^  39-400"  1831-23 

De.  301-06°  37-761"  186312 

0     301-0°    37-74     187803 

Or  would  it  be  preferable  to  diminish  each  of  I^'s 
three  distances  on  p.  200  of  the  Af.  M.  bjr  1*632" 
(of.  M,  if.,  p.  Ixiii.)?  £'s  mean  distance  is  then 
37*87".  If  Mr.  Burnham  sees  this,  I  Ehould  be  glad 
to  have  his  opinion  on  the  matter. 

I  may,  perhaps,  mention  here  that  I  have  sue- 
oeeded  m  identifying  every  one  of  the  double  stars 
in  Sir  W.  Herschel's  first  three  classes  in  the 
Synoptical  Catalogue,  with  only  one  exception 
(m  iii.,  31),  and  am  preparing  a  paper  for  the 
B.A.S.,  giving  additional  identifications  snd  cor- 
rections to  those  already  supplied  by  Sir  J. 
Hersdiel  and  Mr.  Bumham.  In  many  cases  the 
mon  in  the  assigned  places  are  very  large. 


a  considerable  amount  of  rolling-stock,  and,  as 
vour  readers  are  aware,  this  brake  has  lons-smce 
been  adopted  by  the  North  British  and  Glasgow 
and  South- Western  Railways.  The  Highland  and 
Great  Northern  of  Scotiand,  seeing  that  these 
three  important  companies  have  for  some  time  h&d 
an  efficient  brake  in  use,  fulfilling  all  tlie  conditions 
of  the  Board  of  Trade,  consider  that  the  time  has 
arrived  when  brake -power  ought  to  be  provided 
for  their  passenser  traffic,  especially  now  that  the 
Right  Hon.  EarlDe-la-Warr  is  about  to  introduce 
the  Continuous  Brakes  Bill  mentioned  upon  page 
562. 

The  directors  and  officials  of  the  Highland,  and 
other  Scotch  lines  were  present  at  the  North 
British  experiments  on  the  10th  inst.,  in  order 
that  thev  might  see  the  practical  worlong  of  the 
Westinghouse  brake. 

The  trial  train  consisted  of  7  carriages  and  a  van, 
which  left  Edinburgh  and  ran  on  to  the  Waverley 
line.  Quick  stops  by  driver ;  stops  from  van  by 
guard ;  and  automatic  stops  by  "  slipping ''  the  train 
were  made  with  very  satisfactory  results.  The  official 
data  and  report  have  not  yet  been  published,  but  I 
should  mention  that  when  running  upon  a  gradient 
of  1  in  70,  at  a  speed  of  60  miles  an  nour,  the  rear 
part  of  the  train  was  '*  slipped,''  the  brake  auto- 
matically applied  itself,  and  brought  even  the 
engine  and  front  portion  to  rest  in  3w)  yards,  steam 
hexng  kept  full  un  the  ickofe  time.  Every  day 
furnishes  further  proof  that  the  continuons  brake 
question  ought  to  be  setUed  as  soon  as  possible. 
Numerous  instances  occur  daily  in  which  a  carriage 
with  one  system  of  brake  has  to  be  run  upon  a 
train  fitted  with  another  system,  the  result  being 
that  the  brake- power  upon  some  vehicles  is  out  off 
and  rendered  useless. 

This  fact  is  also  clearly  shown  in  General 
Hutchinson's  report  upon  the  recent  collision 
between  Park's- bridge  and  St.  John's  on  the 
South-Easterm  Railway.     This  accident  was  due 


to  an  error  in  signalling,  but  the  braka-power 
upon  the  East  London  train  was  arrangea  on  a 
highly  unsatisfactory  system.  The  engine  belonged 
to  the  Brighton  Conipany,  and  had  tho  Westing- 
house  brake  in  workmg  order ;  the  six  Soutn- 
Eastem  Company's  carriages,  whidi  oompoeed  the 
train,  were  fitted  with  the  Vacuum  brake,  wkldi 
of  course,  under  the  circumstances,  oould  not  be 
used.  Now,  from  the  evidence  given,  it  is  perfeolly 
certain  thai  had  the  train  in  question  boeft  ttted 
throughout  with  either  system,  the  oolliBion  oould 
have  been  entirely  avoided. 

Iliis  instance  proves  that  when  continuous  brakes 
have  been  fitted  at  great  oost,  every  arraagemsnt 
shoold  be  made  to  insure  engines  and  oarriages 
fitted  with  one  system  being  worked  togothsr 
upon  the  same  trains. '  Of  oourse,  when  throng 
oarriaf^es  are  sent  over  other  lines,  this  is  perfmiy 
impossible;  but,  in  manv  instances,  mncn  iiuxm* 
ve&enoe  inight  be  avoided  b^  providing  certain 
through  vehicles  with  connectmg-pipes  and  hose- 
oonplSigi  until  a  final  settlement  of  the  brake 
queatlosi  has  been  attained. 

An  interetting  series  of  experiments  ia,  at  the 
praaeat  time»  taking  place  near  Vienna  upon  the 
kaisertn  Elisabeth  Railway;  one  of  the  traina, 
eompoeed  of  16  vehicles,  boing  fitted  with  the 
Westinghouse  brake.  On  Wednesday  last,  experi- 
ments were  made  upon  the  Midland  Railway, 
when  a  Midland  and  London  and  North- Weatera 
train  made  several  **  stops"  with  Vacuum  btakii. 
No  official  report  of  these  experiments  has,  at  the 
time  I  write,  been  published. 

The  Gontinueus  Brake  ** Return"  for  the  pest 
half-year  will  riiortiy  be  placed  before  the  puoUe, 
who  will  then  be  able  to  see  if  the  oompanlei  are 
making  the  neoessary  provision  for  ita  safety  oc 
not.  Olenient  Ei  Stretton* 

Saxe  Coburg-street,  Leicester,  Feb.  18. 

L.  AND  8.W.B.  GOODS  EMGIirBS. 

[19762.]— Ik  answer  to  "Clyde"  (letter  196881, 
I  indose  a  few  particulars  of  tlie  new  goods 
engines,  built  by  Messrs.  Neilson  and  Co.,  for  the 
above  railway,  with  a  sketch  for  the  benefit  of 
those  bavins  no  opportunity  of  seeing  them;  Fer- 
ticulars  as  follows :  Cylinders,  17iiii.  diameter,  by 
26in.  stroke ;  wheels,  5ft.  lin.  &meter ;  boOer, 
4ft.   4in.   outside   diameter;    wheel  baee,   from 


leading  to  driving-wheels,  8ft.;  from  driving  to 
trailing- wheels,  8ft.  6in  ;  weight  in  working  order, 
SStons.  These  engines  are  two  tons  heavier  than 
the  "Thames"  class  described  bv  "Clyde." 
which,  if  he  will  allow  me  to  correct  him,  woald 
scarcely  be  45tons.  I  think  "Clyde"  must  be 
confusmg  "Beattie's  Patent"  witii  the  new 
American  apparatus  for  heating  the  feed- water. 
In  the  former,  which  is  being  removed  by  Mr. 
Adams  from  all  engines  so  fitted,  the  exhaust- 
steam  is  turned  into  uie  tender  ;  but,  in  the  latter, 
the  steam  blown  off  at  the  safet^-ialves  is  used. 
There  is,  I  believe,  only  one  en^e  ("  Castor  "), 
7ft.  express,  fitted  with  the  Amencan  safety-valve, 
which  IS  the  same  as  that  which  has  lately  been 
tried  on  the  Great  Northern  Railway. 

Kotion-Flate. 

DB.  HASTINGS  AND  STBIKHBIL'S 
METHOD  OF  MAKING  AMD  TESTHTO 
FLAT  ST7BFA0ES— APOLOGT  TO  KB. 
OALVEB-A  BEMABKABLE  FBAT  IN 
FBAOTIOAL  OPTIOS. 

[19763.]— I  HAVE  been  so  very  busy  for  many 
weeks  past,  working  sixteen  or  seventeen  hours  a 
day,  thiat  I  have  found  ib  impossible  to  keep  m^ 
pronuse  in  writing  the  promised  article  on  my  visit 
to  the  optical  works  of  Alvan  Clark  and  Sons,  and 
I  must  ask  still  further  "  grace  "  for  tliat  letter, 
aD<l  in  its  place,  for  the  present,  I  wfll  endeavour 
to  answer  the  requests  made  by  Mr.  Calver  and 
Mr.  Wassell,  and  give  in  detail  the  process  used  by 
Dr.  Hast'ngs,  of  the  Johns  Hopkins  ITniversity, 
Baltimore,  U.S.A.,  in  making  and  testing  flate. 
When  I  wrote  to  Dr.  Hastings  about  the  matter, 
asldng  for  the  privilege  of  pubUshing  it  for  the 
benefit  of  ]rour  readers,  he,  with  a  most  gentle- 
manly spirit,  replied,  "  Certainly,  do  so."  He  made 
this  statemeut  to  me,  however,  that  whil  e  h^  dis- 
covered and  used  it  independentiy,  yet  he  found, 
on  his  visit  to  Munich,  that  it  had  oeen  naed  theie 
by  Dr.  Steinheil  lor  some  years,  though  Ijib  jjtomm 
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irai  moM  neulj  antoautio  Uuq  Br.  Btainliail'i.  1 
Jut  haie  I  wub  to  nske  an  Bpolog;  to  Mr.  Calrer 
for  the  woiding  ot  ths  aitiole  ia  wbich  I  refsiied 
tohii  maUiiKl.  1  wanted  io  uy  that  for  largnaiir-  I 
fMM  tlu  proesw  dsKiilied  bj  him  in  ku  "  hints  "  i 
miall  thit  wBi  detirad,  but  for  aoull  onw,  whan 
ths  Ikrg*  disc  had  to  be  cut  up,  then  ww  liiety  to 
be  lome  error,  awing  to  a  nujlerular  atrain  in  tha 
glan  from  imperf act  wiaealiug,  or  nuy  be  from  atiai  a 
uiMawntiug.  Ui.CklTCTliimidtkueiTirflbeaBdifB- 
ooltiai,  and  he  gmuda  the  amataur  scainitthm 
in  line>  G  to  20  and  21,  page  II,  of  hiaexoelleat 
milk.  I  oaauoC  apeak  too  highly  of  tbil  work, 
■iid  the  vary  many  uaelal  hints  oontaiued  ia  it, 
fram  wLioh  I  and  many  olhan  haTa  proUed.  It 
is  Teiy  tluB  what  he  aaya,  that  there  u  "  more  in 
woikuK  out  methods  than  in  ths  mathodatlum- 
selTW.'  And  this  will  be  found  trueiatbe  PK>- 
oaaa  I  am  about  to  descnbe  ••  well  as  any  other ; 
bnt  ths  means  of  dstsDttng  airois  ate  so  aimpla, 
•nd  the  methods  at  ooneotion  so  cettsla,  and  the 
naoltl  so  aati^sotoTr,  that  I  think  it  worthy  a 
Ugh  place  in  practical  optioa.  I  diall  (Bdearoor 
to  aoiidaiise  tbu  subject  mto  one  latter,  and  shall 
tn  to  be  SB  oondaa  as  ia  oonsistent  with  claarnaaL 

girtt,  as  to  the  t«t.  This  is  the  aztremely  simple 
one  of  pUdog  a^if  plate  ot  glam  in  ctiUact  with 
ttuMTlaoetolw  teated,  whetherot  Blasa  ot  metal, 
Mkd  eiurvtHg,  by  an  oblique  view,  tnt  cetoiiri  pro- 
dactd.  If  the  tint,  which  sboutd  tw  of  the  flnt  is 
SMOnd  order,  U  aitber  pcrJiKlIji  tmifiirm,  or  there 
an  broai  parallil  atruiDhl  baniii  of  etloar,  then  the 
surface  perfectly  Sts  the  tent-plate,  and,  pcovided 
the  tast-plate  a  peilscUy  flat,  then  the  snrtaca 
tasted  is  pecfaotly  flat.  Now,  to  make  sooh  a  tett- 
plate,  tkrce  mutt  be  ground  Uid  polished,  which 
fitted  togetbectwo  and  two  with  the  reaultant  of 
the  above  broad  ^lataLal  atnight  bands  of  eolool, 
or  a  Dnitoim  tut,  meet  the  oondiliona  necaa- 
aary  tor  a  taat-plate  for  fntuis  nae,  *nj  one 
of  which  may  be  kept  foi  the  teat' plate 
and  the  other  two  uaed.  Tn  teatitig  metal 
plates  such  ae  ipaaalam  metal.  Dr.  H>stui| 
sodium  light,  from  the  diffionltj  ot 
eolonra  on  anch  platei.  To  prodnoe  these 
Hgoroutly  flat  aorfaces,  it  ii  aboulntelj  oaeas- 
aary  that  the  disca  ihauld  bs  cirevlar.  I  will 
now  deacribe  the  method  of  gtioding  and  polish- 
ing, and  then  make  some  addititmal  lenarks. 
For  flats  tot  the  Newtonian  a  ctrcDlar  diso  isont 
out  of  plate  glaae  MOt  'uu  </iin,  layi^.  la^er  than 
the  major  ana  of  the  flat.  Of  courae,  if  we  haTi 
DO  teat- plate  we  must  have  three  disos  to  work  on. 
These  may  be  ground  on  one  another  alternating 
as  in  the  osnal  way,  oi  they  may  be  ground  on  this 
diaca  Hr.  Cal*ar  ipeaks  of.  The  (Oaca  ot  iron,  I 
think,  produce  the  finest  lurfacs  tor  oommenoine 
the  poliahiug,  but  I  would  not  adviae  the  amateur 
to  go  to  this  trouble  if  he  has  not  the  diaoa  already,, 
for  it  ii  an  enormous  job  to  make  three  iron  disea 
in  the  ninal  way  ;  and  the  remit  of  earsfnlly 
grinding  three  diics  of  glass  together  is  tnJfiaieotly 
aocumts  to  make  a  very  fine  flat.  When  f-  -  -' — 
has  been  brought  to  a  nioe  semi-pollsh  by 
thvy  may  be  cemeatad  by  soft  piCoh  "  — 


r'ikoa,  or  reduce  lise  ot  poliaher.  It  pollaMng  in 
ii^'j  ortorming  a  knob  iii  centre,  inereaaa  exeoi- 
uij,  Ac.  The  pmsinre  ia  determined  by  what  ths 
itch  wiU  bear.  It  the  tool  ia  too  amall  it  wiU  ful 
1  ruA  or  rotate,  which  ia  very  essential  to  auocsss  ; 
ad  \t  it  ia  too  large  the  autfaoa  near  the  edge 
..ill  be  oouTCZ.  At  flist  the  tool  worka  nn- 
pl^usDtly,  bat  after  the  knack  of  holding  it  ia 
Hltained,  it  is  Tory  easy  to  manipiLlate.  1  Snd 
It    19    biaat    to     make    rather     short    socantric 
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which  is  a  chuck,  flat  ..  .  _ 

of  Bott  cloth  is  la!id.    To  hold  them  in  dIl 

three  diics  from  stiff  leather  about  3-lGin-  thick^ 
and  screw  them  to  the  outside  of  cbiuk,  the  screws 
being  out  of  centre  ot  the  lesthet  duo,  say  {i 
They  thoi  act  aa  oanu,  and  the  diaoa  con  be    ' 
centred  in  a  few 


by  ohargiag  one  or  tho 
•ofiar  o/»(rfliH.    Nowforthb 

.  ss  any  method  „        .  ^         , 

hand,  but  I  cin  see  that  it  could  raadQy  be  done. 
He  writes  me  that  he  reads  while  poliahiug,  ind 
after  a  little  practice  I  find  it  no  trouble  to  read 
and  polish  too.  Ths  base  ot  the  poUdisr, 
whatever  it  be  made  ot  (mine  is  of  braaa), 
ia  made  from  \\n.  to  Jin.  Itsi  in  diamster  than  the 
glass.  This  polisher  muit  be  mads  to  rotate  on  a 
pivot  at  the  centra  of  the  baok,  and  should  be  made 
so  that  the  handle  would  hava  a  free  moToment  ao 
as  not  to  tilt  the  polisher.  I  have  giyen  a  rough 
aketch  ot  it  ia  Fig.  1 ,  a  aeotional  new  that  can  Db 
readily  underitood  without  further  desariptian. 
The  poliaher  ia  made  of  pitch,  preleribly  that  used 
ioc  roofing  parponea,  madBfcomooal-tsr,  witbone- 
tweniiath  of  Its  weight  of  beeawai  added.  Thi>  ' 
piteb  can  be  mode  harder  or  softer  by  mors  or  leS4 
boiling.  Of  eoaraa,  any  good  pitch  that  is  used  for 
other  poliiherB  will  answer  well,  this  being  a. 
matter  ot  toite.  For  the  shape  of  the  polishsrB, 
which  allows  ot  aoma  change,  I  give  the  aketchas  ae 
given  me  by  Dr.  Hastinga.  Fig.  2  ia  the  ahapa  he 
naea  tor  vary  smill  aarfaoes,  aay  jin.  diameter ; 
Fig.  3,  from  )in.  diameter  up  to,  say,  2iiu. ;  and 
Fig.  1  from  2tin,  up  to  aa  large  aacau  be  made  by 
this  procvsa.  Thwe  radial  grooves  ara  readily 
made  in  the  pitch  1  apaak  ot,  as  it  doss  not 
.  Now,  the  beauty  ot  this  method  of 
aurtacea  is  that  yoa  always  knoie  what 
doing.  It  itispoliihiug  too  fast  at  centre, 
..._.  jtheeooentricicy  ot  the  strokes.  IfpoUdiing 
loo  faat  at  the  edge,  Himiniih  thseDoantriatyotths 


break  < 


readily  worked  down  than  a  convex  one.  I  will 
□ow  make  some  lemaiks  on  tha  subject.  First, 
to  know  whether  tha  — ■--- 

After  the  t««t-pl 

that  is  baing  woi        , 

light,  not  direct  sunlight), 

ducod  may  be  well  eeen.  Ulan  either  raise  the 
glass  or  lower  the  eye,  and  it  the  coloured  ringa  or 
bauds  ttaTel  towards  the  edge,  tha  lorfaoe  ia  con- 
vex. It  thay  travel  towards  the  oentra,  the  surface 
is  concave,  as  tha  bands  travel  always  towards  the 
thickest  film  ot  air.  Iiragularl^- distributed  oolonn 
I  generally  find  produced  by  mmnte  dust-poitialea; 
for.  OQ  aeain  claaning  the  giaa,  the  teault  ia  dit- 
tereiit.  One  haa  only  to  plaoe  a  hand  or  finger  on 
thebaokof  oaaor  bothsurfacea,  tosee  theddicaoy 
of  this  teat,  as  the  colonis  almoat  instantly  change 
by  tha  expansion  ot  the  back,  caused  by  ths  heat 
• ths  hand  or  finger,    liiis  cantlons  ui  *- '■- 


Haatioga'  own  words, 

whioh  I  have  already  trequantly  used,  the  disad- 
vantages ot  this  procesa  are :  — 

1.  ThesDrfaoe  muif  be  droular. 

i,  Tba  danger  of  saratobing  the  sortooa  in  apply- 
iuE  the  taart-pbtte. 

3.  Surfaces  of  large  diameter  are  very  tedious  to 
work  by  this  prooaaa. 

4.  £quilibnum  of  temparatutee  Is  a  necessity. 
The  advantages  ot  the  method  are:— 

1.  Tha  smtooea  can  readily  be  made  optically 
pertsct— i.<.,  not  uiucA  iett  than  1-IOth  wave- 
fen  glh. 

2.  The  error  of  a  anrface  can  readily  be  detet- 
miDCd,  both  In  amount  and  in  direction. 

3.  The  procesa  is  largely  automatic,  and  the  test, 
ehovring  the  error,  the  poliihing'tool  may  be  mad* 
to  cocTact  It  by  the  kind  of  atroke  given.  In  teet- 
-,os  them  after  dark,  I  flud  It  beat  to  diffuaa  the 
I'ghtnsed  by  ground  glasa.  Tha  greataat  difficulty 
1  11  ad  is  in  getting  the  glass  dean  enough  for  the 
Xfnt.  So  far,  I  have  found  the  palm  of  the  hood 
th!>  beat,  and  then  holding  them  with  facea  down 
to  kaep  dost  from  aettling  on  them.  After  being 
placed  together  they  should  be  allowed  to  stand 
f.ir  some  time  ao  as  to  recover  their  normal  con- 
itilicn.  With  a  true  parabolic  leftoctor  and  a  plane 
aiicli  aa  can  be  mode  thia  way,  spleadtd  remits  may 
bt>  obtained,  and  I  am  ties  to  eay  that  more  than 
oni;  good  apeculum  haa  been  coudemnod  whan  It 
was  the  fault  of  lbs  fiit.  A  telescope  with  two 
pE^rfect  optical  aurtacea  ot  tha  Newtonian  form  will 
boar  a  poor  mount  and  shabby  clothing,  yet  do 
good  work ;  bat  let  the  flat  he  bad,  than  no  amount 
of  Butting  the  eyetnbe  aijaare,  arraugtti^  and  re- 
arranging will  do  an  J  good  ;  batfluolly  itu  blamed 
nn  the  weather,  and  we  <iHit  tor  the  time  in  dis- 
gust, only  to  try  itagun  and  meet  with  disappoiut- 
ment.  Permit  me  to  say  to  our  csteemea  corre- 
ipoudent   "Orderlo   Vital"  that    Dr.   Tan   der 


Weyde,  of  New  York,  nsoa  snch  a , 

mentioas,  thongh  not  foe  a  transit  initmment,  but 
for  observing  Uia  son.  The  plate  -  gtasa  ia  set  at 
the  polarising  angle  in  front  ot  the  objective.  Bv 
the  way,  in  cToaing,  I  wish  to  record  a  remarkable 
teat  in  procticaJ  optica  by  ths  author  ot  the  method 
I  havB  juat  given.  Dr.  Hastings  recently  under- 
took the  construction  otaSl-in'"  -I.-— »i—  • 
machinist  spent  IS  days  in  mi 
The  glassee  were  ronghc'  ' 
pvwar.  Dr.  HaiUnga  th__ 
and  in  SO  hours  the  objective  was  pronoiraeed  per- 
feot ;  and  of  that  60  houn  10  wai  spent  in  oantn- 

ingtiielenBea.  Theteleeeo^iii '"- 

nati  Obaeiratory  ondergomg  a 
The  curves  were  calcolated  by 
worked  to  by  himaelf  <  .       -  i. 

Have  any  of  your  readers  beard  of  anohqnick 
work  and  such  pofeot  results  in  so  short  a  tune  ? 
I  hope  I  have  tnlfllled  my  task  at  least  intelli- 
geatty,  and  that  the  pnceas  I  have  deacribed  may 
still  f  urthar  advaoM  the  good  causa. 

3.  Jl.  Braahekr. 

Pittsburg,  February  3. 

P.a-1  forgot  lo  say  that  I  have  had  the  pnvi- 
laga  of  teiUns  some  ot  Mr.  Calver's  work,  both 
speoola  audllats;  and  unheajtatingly  praionnoe 
t£gni  ot  the  bighaat  order  of  exoeUenM.  For 
beanty,  and  abeolute  svmmetry  ot  curve,  two  101b. 
that  he  made  tor  Hr.  Frank  U.  Baokwaltsr,  of 
Springflald,  Ohio,  equal  anything  I  ever  loobd 
ai  Ot  ooolM,  my  humble  testimony  U  not  needed 
to  enhance  Vx.  Calver's  repntation,  bnt  I  am  oalj 
too  glad  to  add  my  mite.  Ishouldbe  glad  it  Mr. 
Calver  would  give  n*  bis  plan  of  "  edging  "  flati. 
What  does  ha  naef  Stone,  iron,  or  wippe*  disc, 
and  how  does  he  manage  to  keep  the  edSM  M  the 
flat  from  chipping  P  His  flata  are  rfged  wn 
baantitolly.  Any  additional  contnbutioD  to  this 
subjeot  I  will  be  glad  to  give,  to  tar  as  it  i*  in  mf 

THB  BPBOIBOSaOFX  AHS 
HBTSOBOLOCIT. 
[197M.]— 1 1^  sorry  Mr.  Capron  differs  from  ma 
aa  to  the  benefits  aocruing  to  meteorology  from  th* 
use  of  the  speotrosoope.  I  can  only  repeat  what  I 
wrote  before,  snd  what  Mr.  Capron  haa  inserted  in 
his  Istter,  "  That  the  spootroeoope  haa  done  moi« 
harm  to  the  legltimata  study  ot  meteorologv  than 
anything  else.'"  1  know  all  about  the  rain-bands, 
ic.  PbtS  I.  »t  the  same  time,  know  that  an  endtas 
amonnt  of  mischief  hsj  bean  the  result  ot,  so-oallad, 
magnificent  speotrosoopio  disooTsrioa  in  contia^oa 
wi£  breoasting  storms,  famines,  &a.  The  subjeot 
is  one  that  wo^  occupy  many  pagoa,  to  show  the 
ill  effects  upon  meteorology  that  apectrosoopy  has 
been  the  father  of.  W.  J.  Lancaatet. 

SBDICAI.  BB7I.IBS. 
[19766.1- Lbai. PofflOHiBQ  (46010  )-';Paint*r" 
is  oudoabtedly  suffering  from  lead  m  the  synami 
which  la  affecting  Us  nerves  and  paralyring  hia 
muselBt.  (1>  To  get  the  load  ont  ha  should  wajr 
clothes  wluoh  are  soropulonsly  tree  from  lead; 
praoUse  ezlieme  penonal  cleanluiBse ;  and  t^  a 
Torkiah  bath  twice  a  week.  Ha  may  also  t^ 
three  Braiu  irf  iodide  of  potaMium  and  fivegreaia 
of  carbonate  of  aoda  twice  a  daym  awin«la^ 
ot  water.  Fm  the  oonatipafen  castor-«l  ia  *• 
beat  remedy,  but  ao  soon  aa  the  lead  is  alimioated 
from  the  system  the  constipation  w^  oease.  It 
i«  due  to  a  form  ot  pwalyais  ot  the  inteetinefc 
TarioDS  theories  as  to  takmg  sulphate*  to  nuke  the 
lead  insoluUe  have  bean  oonetiuoted :  but  they  are 
all »  dalnsioii,  and  onta  add  to  tha  evils  oansed  b^ 
the  lead.  The  tact  ot  lead  being  in  the  aystam  is 
always  deesonstiatad  if  there  should  bo  a  bln«« 
•Ute-oolouied  Una  round  the  gum*  at  the  maWD 
<rf  the  teeth,  and  whloh  ia  seen  o«  tmmng  asida  ate 


subatanoes  used  in  the 

,  three  ways,   (a)  As  vapoor 

in  the  atmosphera  ot  the  work- 
ahoD.  uid  whiofi,  being  breathed  by  the  operative, 
ia  thus  oonveyod  In  a  volatile  form  into  tfa« 
system  of  the  operative.  EKamples:  QuiiAsilvar, 
phoaphorua,    arsenical     prfparationa      -'"<   "*"■' 


uthaoi 


ka.  Taking  qaickeilvec  as  on  example,  aome 
manufacturers  have  been  known  vile  enoogh  to 
keep  the  rooma  in  which  looking-glasses  Stand  to 
drain,  in  which  their  man  have  to  work,  at  a  high 
tomperaturo,  and  retnie  to  allow  the  wmdoifS  to  be 
open,  partly  to  make  the  glaaaea  drain  mora  speedily, 
and  partly  to  prevent  the  qnioksilver  vapours  fcom 
being  diffused  and  carried  away  by  ventilation. 
Tha  raault  is  that  men  who  do  not  knoTTj**™ 
thou  to  work  in  auch  shops,  becoma  afflicted  with 
atotm  ot  shaking  piky.  which  is  dua  simphr  to 
mercurial  poisoning.  Moral:  Shops  m  which 
ailvering  work  is  dona  should  be  kept  very  cool,"* 
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u  to  prevent  tho  meccury  from  ToIatUisiiiR  into 
the  air;  aud  they  ghoulil  lidlceeljr  veutilat«il,  aa  u 
to  cury  off  Uie  atmasptiera  rapidly  iiud  pteTeat 
ths  T14JOUC  fiom  accuniula.tiug  iu  tba  air  of  the 
kaoin  to  any  grent  eitvut.  Iu  matoli  fuctoiiei, 
Whire  plioipliariu  is  uaod,  tbe  Tapoiin  *'  ~'~~- 

„., , , .had"-° 

CByad  tflsth,  tbiaogb  wbuJiUieplioapharoi 
vauM  paiSB  into  the  BabaUnce  of  the  jaw.  It  hu 
■iuoe  b»D  found  that  theTHpooi  of  turpentine  in  the 
atuiDSphore  of  anch  wortahops  pravantathe  poiaoo- 
Diu  iniluwice  of  tho  phaapbonu,  aud  a  modi- 
Gcatiiui  ol  the  ordioary  pboapboiua  ia,  I  beliero, 
«]»  lued.  Tbs  rMuit  la,  tliiC  while  iu  formor 
vean  I  often  aaw  9ucb  cue«  of  phoipliori>ua 
idiHue  in  hoapital  practice,  I  doit  never  aee  them. 
(A)  Fiuepoirdiir  diffiucd  thraaghtha  air  iaanolher 
va;  in  which  uou-volatile  lubttaaoea  enter  tbe 
•yatem  by  beims  breatbcd  as  Gua  doit  and  ud- 
beiiDg  to  tbe  liuiug  membraoe  of  the  uoae, 
mouth,  and  air-puugea  ia  the  1nii|^.  In  tbe  cei- 
IxiDate  of  lend  factories  hj  tbe  dry  way  thia  is  a 
Jeitila  oause  of  lead  poiaouing.  In  tba  m&kLng  ol 
Artificial  Sowsn,  gtrli  often  get  paiaeosd  by  dry 
*»enieal,  plDtnbeoaa,  and  atbecpawdned  pigmanU 
IwiDg  dilated  about  and  breathed.  In  ^ritidiog 
■dry  coloara  auoh  roaults,  again,  may  be  induoed. 
8omo  of  these  metbods  at  maniifaoture  are  uone- 
-cemry,  and  ought  to  be  entirely  prohibited  wben 
danfferoaa  to  workpeoiile  and  capable  of  beiog 
<nperaeded  by  other  proonSBes^  though  tha^e  may 
be  rather  more  expensive,  and  may  luld  somewbat 
to  the  coat  of  tho  product.  The  use  of  arsenical, 
<]hromiuai>and  eometjmcaof  eupreouaaitd  of  lead 
pigmenta,  ought  only  to  be  allowed  under  epecial 
rsgnlatioBS.     Operatives  in  auob  Iradea  ahould  take 

in  anch  way  as  to  ptcdiise  aa  little  dust  aspoaaible, 
and  to  work  only  in  well -ventilated  rooma.  (i)  Soma 
aubataucea  enter  tho  avBtcm  naithac  aa  vapoura  uor 
aa  fine  powdais  diffused  through  the  air,  but  simply 
through  dirty  and  canless  babito  ou  tbe  pfut  □(  the 
Bufferers.     Aa  paintera,  many  man  wilf  work  lur 

{ean  and  neirer  become  iu  aay  way  contaminated 
y  the  lead,  uuleaa  they  are  much  engaged  iu  dr;/ 
oolour- grinding.  Such  meu  will  be  fooad  to  bt 
olaan  iu  person,  to  ent  their  food  carefully,  and 
generally  to  wear  no  nkoustache  or  hair  about  tho 
lace.    In  tradoa  euob  as  sciaBort-griudiag,  itooe- 


vork,    iic. 


milliDg-woi    , 
breathed  ia  only  iujurioua  as 
and  the  use  of  a  buaby  motutache  coining  well 

a  leapiratory  aiere  forth?  air.  But  it  a  man  occu- 
pied m  dry  white-lead  ~tiuding  wear  a  moustacUe. 
It  beet  ■ ,    .        • 


by  their  slipping  into  tba  bile-dnot,    and 

iMiug  graduaily  forood  out  by  a  sort  of  hydraulic 
preaaure  from  behind,  until  they  drop  into  tbe 
-ntealiue.  If  a  «tone  passes,  the  atoola  should  be 
ivacnated  into  water,  and  aaiafolly  broken  op 
lod  examined.  The  gall-atooa  will  b4  fuuna 
loatiDK  upon  the  top  of  tbe  water,  like  a  pallet  of 
pale-browu  vraz.  If  it  ia  faceted  there  are  more 
in  tbe  gall-bladder,  and  tho  patient  iliould  look 
out  for  other  aeizures.  But  each  aeiaore  dilatea 
tha  bile-duot,  and  enablea  another  stone  to  pau 
more  easily.  During  tho  attocki,  the  hot  bath  to 
relax  epaam,  hot  fomentations,  and  if  tho  pain  be 
rery  agonising,  the  iubatatiou  of  a  few  wbiffe  of 
the  vapour  of  chloroform,  other,  or  even  of  strong, 
tenad  rum  or  n'bisky,  will  take  tha  edge  off 
feriog.  Violeut  eiernise  ia  not  good,  and 
BipecisUyfor  tbiaquoriat;  but  free  oiidation,  by 
the  open  air,  and  avoiding  lodentiry 
as,  close,  hot  rooms,  &o.,ia  veryneoesaanr 
to  prevent  tbe  growth  of  those  that  have  formed, 
"     '         ition  of  fraab  ones. 

HiaVs  PiSiLvsis  (;41J124).  — "Tele- 
graphist "  baa  overworked  certam  muscular  bands 
and  nervoua  ooonectiane  which  couatitute  the 
apparatus  to  perform  tha  partioular  movement 
Khich  he  bas  oontinnad  bo  reckleisly.  Theao  are 
more  or  leaa  worn  oat.  Hia  remedy  ia  change  of 
employment,  ao  as  to  throw  his  work  on  to  other 
iBUicles  and  nerves.  Nathia|;  else  will  do  aught 
bit  waste  his  money  and  mislead  him.  Tailora 
who  work  a  heavy  goose  iron  many  houni  a  day 
g9t  aformoF  pamlysia  which  dieablee  tbam  fram 
using  thagooae.  Liw-writera,  who  drive  a  quill 
aiiteen  hours  a  day  for  years,  gat  paralysis  of  the 
-      "   ' '-'-'-  do  that  porticolar  work  and 


,taly   c 


lied    ' 


^.         ,.  __  any  other  aauje  thai 

that  tbe  attempt  to  do  what  there  ia  no  muscula 
apparatus  remaining  to  accomplish  causes  cram] 
aud  punful  strain  on  the  part  of  muscles  whiel 
caonot  acoompliah  the  peculiar  movemautsreqairoi 
uill-driving.      Tbo  Jactj  which  "Tefepra 


□tirely  explained. 

f  one  of 

Id  send 

round  th 

■ough  soma  othor  v 

res,  or 

e  deati 

damaged 

wire  untU  a  new  «i 

■ewaspu 

f  hia  wires  got 


le  ui Hit  expend 


>pa 


rith  tha  food  aud 
Iter  cannot  help 


getting  his  fingers  contar 

lead  paint.  II  at  meat-timas  he  handle  his  bread 
sad  other  food  with  his  liageri,  some  of  tiie  lead 
will  And  ita  way  into  bis  system.  Tharsfora  t 
paintcFi  &°-i  ahould  never  touch  his  food 
exuapt  with  a  olean  knife  and  fork,  and  hi 
should  always  carefully  cleanae  hia  lips  and  face 
before  meala.  The  working  clothes  of  a  paiater 
become  contaminated  with  lead.  Heooe,  acla — 
Unen  blouse  should  always  be  worn  over  1 
vlothaa  while  at  work,  or  the  clothes  in  which 
goes  homo  should  be  carefully  changed  before  ha 
■its  down  to  meala,  to  leat,  or  recreation.. 

Careful  washing  alio  at  the  end  of  each  day': 
irork  ahould  be  practiaed.  If  particles  of  lead, 
■&C,,  are  allowed  to  become  imbedded  in  the  skin, 
and  allowed  to  remain  there,  absorption  tlirou^h 
the  akin  itself  may  beccmc  a  source  of  lead-poiaon- 
ing.  These  canaiderations  cover  tbe  whole  sub- 
ject o(  lead-poiaoniag,  eo  far  as  it  ia  the  rsault  of 
working    in     noxious    tndai,       Laad, 

often  gela  into  the  a^etem  as  the  result  __   

acting  upon  leaden  cisterns,  pipes,  cooking  veasels, 
Ac.  Such  Bolutian  of  lead  in  water  and  aitialea  ol 
food  is  vastly  augmented  by  the  preseoce  o(  adds 
ia  t^  water— even  of  carbonic  acid,  — '  "- 
■taking  Boda-water,  gri 


put  up.  Now, 
wsot  of  muaculo- 
workiag  energies 
igh  other  channels,  Law-writers  thue  para- 
lysed iu  tbe  right  arm  and  band  may  lesra  to  writ( 
with  their  left,   aud  thus  go  on  again  until  they 

havs  uaed  up  that.     I(  "  Tolagripbir'- "  — " 

such  excessive  work  with  bis  left  hani . 
paralyse  that.  Operative  of  thia  description  should 
laarn  to  work  with  both  hands,  and  use  each  band 
alternately  until  tired.  The  alterationB  of  rest 
will  then  allow  of  repair  beiuK  kept  ap,  and  tbii 
Iter  breakdown  will  be  prevented. 

James  Bdmunda,  K.D.,  Ao. 
Grafton- street,  Iloud- street. 


ir  the  le 


laula 


„  Again,  tbe  joining  together  of  lead  by 
■older,  itB  coauection  with  copper  wires,  brass  taps. 
&C.,  aeta  up  a  galvanic  action,  which  makes  tbe 
lead  much  more  sclublti.  On  examining  old 
leaden  eiitetne  which  have  been  joined  by  solder, 
"    '  with  copp        -.11        --  —r,.  L_ 


EEFLIES  TO  QPEBIB. 

•,"  /■  IJWr  annetr;  OomtpaitdtKtt  an  i 
•ptntfiUly  nquuui  la  mmtiim,  ua  <«t  imim 
Iketilliandm-^ — "* — '  "-*~* 


The  World  Before  Uau.-At  the  Owens 
College,  on  Monday  last,  Prof.  W.  Boyd  Dawkins 
delivered  the  first  of  a  oouraa  of  lectures  on  "  Tbe 
Ancient  World,  at  the  time  of  tbe  appearance  of 
man."  In  the  three  earlier  stages  of  tbe  tertianr 
period,  be  said,  the  furma  of  life  on  the  eorUi 
presented  a  grailual  progress  in  the  direction  of 
man,  but  in  tbe  absence  at  the  bighoi  specialised 
animals  it  was  unreaaonable  to  look  for  tbe 
preseoce  of  mao.  Among  t)ie  higher  mammalia 
living  genera  began  to  appear  in  the  miocane.  aud 
a  few  living  apeoiea  in  tba  pliocene  period.  It 
was  only  whan  these  began  to  increase  in 
uumbois  in  the  next  stage  of  the  inquiry 
that  man  appoured.  In  tha  eocene  and  mio- 
eeue  periods  Europe  was  united  with  Iceland 
aud  Greeuhind,  and  also  with  the  United  States 
ef  Amsrica  by  aboirier  of  land,  axtendiag  past  the 
Faroe  lalea,  which  waa  covered  by  dsoie  forest, 
compoaed  to  a  large  extent  of  tha  aama  trees,  in 
Burops  and  in  America,  aud  which  allowed  of  a 
domparatively  free  migration  of  animala  to  and  fro 
betwoen  England  aud  the  United  States.  In 
the  rivers  of  Europe  ware  alligators  aud  fish 
not  to  be  distinguished  from  those  of  America, 
the  ptiocene  age  the   barrier  of  land  ' 


[45389.]— FrloUon.— Tho  qn«"^",  "^  *• 
power  required  to  raise  4toni,  iooLnding  tn^m 
dimensions,  aa  follows  : — 

Diamater ^ 

Pitch ^ 

Waighti!.'.' .'.'!!." .".'.'.'.'! •»o«t 

'  "  '^  _  H-8S,  exoln«T0  of  friction.  To  td 
u .„  X  48 

tbe  trictiou,  I  aaaomed  the  oeefficint  ol  (lidka 
I  iron  (well  oiled)  -09,  it  woold  nqaini 
of  716  81b,  over  a  puliny  to  mavellofc 
Ls  the  ciroumf  ereuoa  of  Uio  lover  ii  to  tkit 
of  the  screw,  so  is  Tlti'Slb.  to  the  forea  leqmiadti 
the  friction.  Thia  ia  an  appronasliM 
the  absauoe  of  any  knowa  rnla,  msj  it 
cocrsspondemt. — Ginnir 
[4.^116.1- Oemant  for  BloyoleTlrea  (U.S.)- 
Tbe  great  point  ia  in  knowing  how  to  applr  it.  I 
have  put  on  many  a  tire  aa  foUowa,  and  neiri 
failed  to  make  them  atick  fast :— Heat  ahont  6k. 
olthe  rim  by  a  gas-flame  (Bonaeu  burnvm- 
feired),  plaster  soma  hot  cement  on  to  tha  W 
rim,  and  so  on  all  round  ;  whan  ever^iag  is  call 
put  your  rubber  tire  oarefullr  on,  and  beat  As 
metal  rim  as  before ;  they  will  soon  be  as  £f^ 
bound  together  aa  apprentice  and  maatar.— Cantt 
[46510.1- Hand  Threaher. — HariDg  saaM 
further  information  on  this  anbject.  1  toks  Iti 
libertytoaak  "Strathtay"  what  height  hit  as- 
chine  ia  from  the  centre  of  drum  to  ground,  ui 
whether  it  is  filed  in  a  loft  or  on  a  ground-Bocr.  I 
do  not  think  that  hia  plan  would  work  salitfat- 
torily,  the  abakaia,  in  mj  opinion,  being  loo  f> 
from  the  drum :  but,  if  he  would  stale  tbid 
beiiht,  to.,  I  would  gladly  help  liim  so  faiisl 
coiUd.  although  I  fear  what  be  wanla  done  «il 
require  a  g£5>t  ^™'  more  poirer  tbau  he  W 
formerly.  -Win  ■  heil. 

[45.i70.]  ^  Looo.     Slido-Bars    Catting. -^ 

thought,  by  putting '      '  -    -^ 

query  in  the  form  ol 
space,  and  X  am  incliiieu  iat  tu 
qnariat  baa  found  my  qoeati 
query  is  alightly  confuaed,  ft_  _ . 
•■  alida-bara?'  aud  in  tbe  body  "  slides."  >'ot<» 
aplit  baira,  however,  I  naked.  Do  alide-ban  ^ 
more  when  running  tender  firatf  ■' Xyiekstitd'' 
■     -  they  do"  (p.  571):  andli^. 

„.  „„ J  do"  Hot.     I  Boapeet  that  whiltt 

qoerist  wanted  to  know  was  why  tbe  lowsrdid» 
bar  cuts  [or  wears)  more  when  the  engine  rai 
tender  flrat  than  when  the  chim.ney  Isida,  asd  * 
lat  ie,  for  exactly  the  same  reaniW 
ide-bar  cuts  more  than  the  lower  »*■ 
the  engine  runs  in  forward  gear.  If  yoirax* 
ipondenta  will,  with  a  few  atrokes  of  a  pan,  dM 
a  wheel,  a  eonnaoting-rod,  and  tbs  sliding  hndtl 
the  piston-rod,  and  cansider  the  atrain*  m  it 
wbee^isdrtveurouud,  it  will  be  seen  that  lilTM* 
reyolutjon  part  is  a  tbrasUng  motiaa.  {aitt 
poUing  motion,  aud  during   the   thruit  tharsit* 


,  reply  Cp.  fii3)  6 
I  qaestiOQ.  I  aboold 
I  to  think  that  the  ori| 

L   aofficieDl. 


r  tho   first   t 


found  corroded  away.  Ant 
burning  logatber  of  the  joint 
jotniujt  by  (  " 


,  ought  to  supars>;de 
inch  cues ;  and  the 
should  bo  gnardad 


)  GitL-SiosKS  (4G107).— For 
indigestion  read  prior  replies.  For  gall-stones, 
keep  down  to  bghl  weight,  live  carefully,  eat 
Uttb  flesh,  and  live  chiefly  on  vegetable  food. 
Leave  off  all  intoxteanta,  such  as  alcohol  and 
tobacco.  Q»ll-Blunes  are  waxy  concretions  (crys- 
tallised choleatariua)  farmed  In  the  gall-bladder. 
Whan  once  formed,  there  is  no  core  bat  to  n> 
thzough  the  a  gony  of  paMlng  them,  whioh  is  brongat 


-   the 


D  the  history 


lected  with  the  Arctic  Sea.    During 

iges  the  British  lalos  formsd  part  of  tbe  (Jou- 

ut,  and  tba  Atlantic  seaboard  was  marked  by 

600-fatbom  line.     As  regards  the  changes  in 

climate  in  Europo  in  tho  three  periods,  the  tec- 

;urersiiid  th.it  during  tbe  first  period   the  climate 

ivoa  tropical  iu  Britam,  palms  and  braadfruita  and 

oUier  southern  trees    living  in  the 

'England.     In  the  secarul  period  the 

cooler  and  palma  were  scarce,  but  magnolias  and 

:ulip  trees  and   well iugtuuias  abounded.     ' 


dod  the  ( 


.    Thet 


lurrouadiogs  of  man  were  gradually  shaped 
tbreeearlier  stagesof  thetertioryperiod  until  they 
anived  very  early  at  that  aquitibrium  in  which  — 


one  of  the  1 
)  engine  runs  chimnq  iM 
le  upper  bair.  Tasn  ■  ■> 
in  mj  reply,  for  1  ^  rf 
of   Uie  excessive  eatliB(^ 


i«tym 

..,  .,-_r  falls 
chargo  of  bod 
admit  tbe  f-'' 
Ntm.  Dob. 

[455T9.  j— Ketalliu-fflcal.— Uj;  very  belt  tU^ 
are  due  to  "  S.  B,"  fur  bis  very  intewtisg  rqb 
under  above  beading.  But  a  aerioDS  difSeuty^ 
least  to  me^occura  at  the  outset.  Capilaiac^W 
says:— "While  quite  wet  the  plate  i*  plsap 
Into  the  ooppor  aolution."  "  Ay,  but  then'tfc 
rub.' '  What  copper  solatloa  ?  It  a  aolutiin  > 
aulpbate  of  copper  is  used,  the  zinc  ia  attatW 
'iolently,  and  no  daporit  of  capper  can  be  Dila 
t  a  solution  of  cyanide  of  copper  is  nuait  ■ 
attacks  the  printing  ink  and  iliaaolvei  iL  So  *■» 
s  the  dilemma,  and  I  have  to  confen  that  I  siaHt 
lOijuainted  with  any  other  "copper  lolatii*. 
Perhaps  "S.  It."  could  inform  ms  as  to  i}\* 
arrive  at  thia  much-coreted  "  copper  aolatiaB.'' 
D'EvLYa. 

[46665.1- Ploture-FrameB  (V.a.^—PiOm- 
frames,  I  balieve,  are  frequently  ■-  gilt  "  bv  bSBI 
first  coated  with  white  bronxa  pawd«.  and  tts 
varnished  with  gold  lacquer.  1  ahoold  wuf* 
that  in  oak  frames  treated  by  thia  process  the  |H 
of  the  wood  would  be  distuLotly  visibk.— AutB 

W.  SOWiBD. 

[4ST.l».]~Hols7  Fan It  ia  impoisiU*  ti« 

witbout   examiuiug   it.      Djes    it   run  irilM 
scraping  or  grating  when  turoed  alovly,  ul*" 
tho  parts  properly  Qtted  Y — T.  P, 
[4S761.J-aanorat«:PlaBUa«.— A  p«tMlf 
1  TsluaUe  ■"*-—*"'■"  (Mt  nniiiiielis.  fnv  ok  !>■''■ 
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"Khoda  Box,"  ■ppcued  in  \aU.  XV.  and  XVI. 
IPerhap*,  tf  kis  kttaatiou  ia  dirscMd  to  fonr  query, 
lie  can  give  tba  ioformfttioD  requiml.  01  oouna, 
there  sni  baoka  on  tba  lubJMt,  and  plenty  of 
mattei'  in  the  DuiLhini  i'eHii  :  but,  indgiDg  from 
thelatteni  o(  "  Khoda  Bun,"  I  iliould  tlunk  ■"  " 
oould  girs  a  definite  reply  to  your  gneition.  1 
matensla  ate,  Poitland  cement,  waihed  gravel  raid 
■and.  broken  briok.  burnt  ballut,  oliDken,  broken 
ainta,  &B.  Tbe  aosC  dependa  on  the  ]irioe  ol  ma- 
terials ;  bat  aajwliere  neat  aaoh  material*  ai  indi 
cated,  ooncrete  is  cbeauer  tbaa  brickvork,  aod,  '. 
■hoDld  think,  better.— Nuh.  Dob, 

[45781.]  —  Bnrlne  WhiaUa.  —  The  whittle  ii 
-nathing  out  □(  the  oommoD.  a*  fba  pitch  depends, 
- ■     ■  (the  steam. 


taps  the  diiwr  has  (iooloted  , 
taay  kaoir  it'a  bim."  I  romember  many  yt 
ago  tbe  driTer  ot  one  of  the  early  trains  from  L 
don,  whoae  honse  happened  to  b«  near  his  terminal 
station,  who  produced  a  very  fair  imitation  of 
"  I'ma-coming,"  as  a  aieuul  ta  his  wife  to  sel 
breakfast.  How  he  did  it  I  don't  knoir.  Th( 
engines  on  the  Bow  and  Fenchorch  liue,  are  lalher 
uitiquated.  I  bvliere,  and  there  may  be  something 
peculiar  about  their  whiatlel ;  but  the  advantsKC 
i>  nil.  —Nun.  IIos. 

[45788-]— Wind  Fowar.  —  To  "SpiflioKr" 
i»B  "T  N.  C."— Thanks  to  abOTO  for  their 
replies.  Tbe  posititiu  for  proposed  nindmill  it 
linng  groniid  near  the  top  ol  a  raoge  ol  bills, 
where  the  full  henofit  of  any  brBtaa  wnuld  be  ob- 
tained. Tbe  mill  would  be  required  to  pump  water 
to  a  store  tank  fDTda.Ti<*atie  and  farmyard  putpoaei. 
AThmt  arrangement  vi!l  be  required  to  turn  the 
wheel  to  the  windl'  and  doyontLiuk  that  tbe  wat< 
from  store  tank  {iOlt.  high)  will  have  auflidei 
power  to  work  a  motur  for  cWff-cuttiag  and  othi 
l)urp>>seBi'  Any  sugKestious  and  Bkiitohes  will  t 
welcome.  Will  "  T.  N.  C."  kindly  send  ikalch  of 
the  one  he  mentions  ? — V 


Jobnson  (1870-7),  have  cyliudirra  ITin.  by  24i 
Whit  are  the  siaes  of  cyliuders  of  those  rebuilt  by 
Mr.  Kirtley,  such  as  Noa.  310,  3*6,  348  F  They 
bave  cabs  and  etraigbt  fiaminga.  No.  C40  had 
cylinders  leiin.  by24JQ.,  but  haa  been  rebuilt  by 
Mr.  Johnson.  To  what  aize  bave  they  been 
enlaisedi'  I  should  like  to  know  the  sameaboot 
No.  m  (rnbuiit  IHSl).  Haie  aiiy  cf  the  16iin.  by 
24iD.  oylinder  ecj^nei  been  rebuilt  with  eylinders 
ISin.  by  ^ein.  'r  Can  Hr.  Stretton  say  anything 
.    ..      ....,,„„   ^,_.j   ^(   shunting  tanks f. 


BLbont   the   210-2: 
Ubi'bob. 

[46867.]— Throttle- TbItb.— I  don't  approve  ot 
■■Sunlight's"  proponL-d  vaUe;  it  appears  to  me 
novel,  and  I  am  auru  thiit  it  would  be  very  difflcult 
to  make,  in  order  to  bavu  it  even  tolerably  tight, 
and  thci  would  be  very  liable  toatick  fait  at  times. 
Also,  it  would  require  too  much  raovement  to  folly 
open  and  ahut  it.  The  way  I  would  g»  to  work 
would  be  drat,  turn  out  the  ring,  a*  ahown  in 
diagram  :  but  I  would  have  this  of  Okst-iion  with 

Fig.  2,  and  not  a  think  riug,  as  shown,  but  as  a 
piece  of  tbe  bteam-pipe  having  two  flanges,  the 
diameter  o(  bore  being  slightly  larger  than  the 
rest  ot  the  pipe.  Nl'IC,  I  would  lli  a  piece  of 
boxwood  or  beech  in  a  suitable  ohuck  or  faoe-plaCr, 
turn  it  to  a  little  largei 
Next,  with  tenon  aaw,  cut  througl 

With  I 


I   angle  of.  say,  i 
•   •-    --B  iirat,   r" 


aj  oude  the  d 
piece  of  wood  in  it ;  glue  ai 
^  slip  UB  each  aide  of  patter. 
the  aile  ia  to  go  through ;    get  it  caat  i 


If 


Viaion  for    faateuiug    the    ___ 

dxillifig  the  axle  bole  before  uDchuckiog,  why,  do 
BO.  and  yon  will  then  hare  apertect  fitting  tbrottle- 
valvo,  which  will  he  fully  oueu  or  shut  with  very 
much  less  rise  or  fall.  Q.E.D.  P  S.— I  forgot  to 
plug  up  the  two  Bcrew-holea. — J.  J.  A,,  Liverpool. 


[458  70 .]— WBtorwhooI.- 
will  Eivethequovtioualittlei 


-To   ' 


[1B9S4.]— UaUnK  Gov  on  a  SmaU  flcale.- 
Would  J.  Kendall  kindly  give  a  few  more  parti* 
cnlars  about  his  gas  apparatus  i'— say,  the  aize  ani* 
how  it  ia  to  be  lined— with  lead?  Whether  it  i 
soldered  together  or  how.  and  what  ii  the  cost  o 
mokiiig  gas  with  it  i—U.  K.  C.  W. 

[46920.1— The  Andlvhons.- 1  am  mnch  inter- 
ested in  M>.  Fletcher's  letter  on  this  subject,  bat  I 
think  he  ia  in  error  on  aeveral  points-^laC.  He 
^0  put  a  strain  on  th( 


.„ when  in  nae.    Now,  aU  my  eiperisDoe  is 

the  other  way  :  I  tried  every  kind  ol  material  aet  to 
a  rigid  oorve,  but  not  on   strain,  and   I   found  a* 
mneb  Uifferenc!  between  the  two  as  iKt  ween  a  dmrc 
head  or  a  fiddlastring  being  tight  or  loose.     Ui 
F.  also  says,  seooudly,  that  it  ia  of  no  value  to  hold 
the  lower  end  in  the  hand.     Now  1  have  found, 
every  inatanoa,  that  it  makes  a  dilTuience  of  abo 
two  notes  lor  the  better  when  held  m  the  hand,  1 
whiob  I  Donolnde  that  either  the  bones  ortlieuerv 
of  the  arm  aaaiat  to  conduct  the  souiid  to  the  auntl 
nerves,  but  I  conudi 


_, _      I  tried  my 

my  friend* — one  ia  TO  yeaie  old,  and  has  not  had 
tooth  or  a  slump  in  his  moath  lor  T  years,  and  be 
hears  remarkably  wall  with  it ;  another  friend,  aged 
&i.  baa  just  one  tiiolh.  has  heen  deal  40  jeon. 
caiinot  hear  a  sound  in  the  ordiuory  way.  bat  to 
keep  a  glate  in  his  pocket  for  oommuaication,  bnt 
with  m J  instramnit  can  be  made  to  bear  perteetly. 
Another  friend,  agO;l  ii,  has  been  deal  36  years,  a 
very  extreme  case :  sbe  has  no  natural  teeth,  but  a 
good  sat  ol  artificial— I  tried  her  with  a  common 
piece  ol  cardt>oard,  and  she  heard  well.  I  would 
not,  therefore,  have  anyone  despair  ot  hearing 
because  tbey  have  no  (aeih,  till  they  have  made  the 
trial. — BoBEBT  SF.10EB,  Ipiwich. 

[46943.]~I'reisurs  of  Water,- It  was  prei- 
mra  in  pounda  par  square  inch  I  wauted  to  biow, 
and  will  "  Labor  Omnia  Vincit"  or  '■  Sunlight" 
kindly  aay  it  43  361b.,  or  lOOft.  fall,  is  presaore 
enough  to  drive  a  water  motor?  I  thought  a 
mercury  gauge  waa  the  beat  to  prove  the  prcasore 
by.— WiTKE  Motor. 


41o94.>,]— ExpamaioD  Link.— To  "Smruoar. 
'banks  for  replying.  Am  aorry  I  did  not  make 
my  query  undoratood.  1  wish  to  kuow  how  tbe 
lugtb  ia  detf  rmined  ot  the  slot-link  m  tbe  ordinary 
link-motion,  oa  fitted  to  looomotivaa.  The  eoosn- 
trlc-roda  are  fixed  to  the  ends  of  the  link,  and  the 
radiua  of  slot  ia  equal  to  length  of  eooeotrie-roda. 
Liuki  of  tbe  same  olaaa  are  fitted  to  the  H.B. 
locos..  No.  IIS'2  class  ;  the  G.W.U.  narrow  gauge  ; 
the  Q.N.It.  8ft,  Kipreaa.  Ko.  Si  claw:  O.KR. 
7ft.  tiin.  (Ixprasa,  No.  245  to  iii,  and  UOO  to  6U9 
(daaa,  and  to  nearly  all  the  task  engines  on  tbe 
above  line.  I  also  ago  that  the  6ft.  7in,  ooatded 
eipresa  on  the  L.  and  S.W.  have  the  aame  form  ot 
eipauaion-liuk,  Uopiug  you  will  understand  me 
now.- A  Two  YeiHS'  Bkuibb. 

[45940.]-Ooppor  Bita.-I  think  my  answer 
needa  a  little  explanation.  It  certainty  doea  look 
as  if  I  meant  soldering  line  with  rosin,  as  ■■J.J.  A., 
Liverpool,"  seems  to  think.  In  my  experience 
soldering  line  aud  iron  and  usicg  acid  chloride  o( 
lino  doea  take  the  tin  olT  and  corrode  the  bit,  and 
BO  I  only  nae  it  for  Ihoae  two  melala,  and  expect  to 
tin  bit  again  after  using  it.  For  lead  I  nse  tallow, 
aud  rosin  for  copper,  hraaa,  and  (Iq.  I  think  others 
anat  have  noticed  that  if  copper  wires  are  soldered, 
ising  Quid  instead  ol  rosin,  unless  well  wathed.  tht 
opper  near  the  joint  turns  gieen,  and  that 


t 


-</ 


pMl4Kil-'g*^*"'^    |l*iHU-   .  s^ 


Qount  it  so  that  either  end  can  ha  brought 
a  aptrit-lamp.  Mine  haj  a  atout  brass  wire, 
..--  eted  to  the  middle,  and  Ihia  goes  into  a  lube 
standing  at  aids  of  lamp.  This  tut>e  ia  also  useful 
for  wire  rings,  to  stand  anylhinjt  on  that  may  re- 
qaire  bealiug.  Both  the  flat  and  grooved  ends  of 
copper-plate  are  to  be  Bled  clean  and  tinned  or 
covered  with  solder,  which  must  be  renewed  as 
uied.  Roain  ahoald  ho  u*ed.  Tbe  tbinp  to  be 
soldered  ia  cleaned,  heated,  and  rnhbed  m  rosin, 
and  then  on  the  solder.  Some  are  best  tinaed 
separately,  and  pat  together  in  the  lamp-name; 
and  if  tbe  joint  la  made  to  Gt  close,  it  will  be  very 
strong.  In  soldering  atout  wires,  I  always  make  a 
splice  by  Sling  half  ot  each  wire  away,  and  acldsr- 
iag  the  two  fiala  thus  formed  to;:ether.  If  the 
wire  ia  to  be  bent,  it  ia  beat  done  before  soldering. 
I  think  this  little  affair  will  be  found  very  con- 
venient to  anyone  who  tries  it.  The  wire-juint  ie 
ahown  at  c.—E.  F.  C. 

[46958.]— Vit«vor.—Vetever  or  Titi  Vayr  ia  tbe 
.ery  aweat  aoeoted  Sbrons  root  ot  Andriipogan 
muiieatna  (one  of  the  grass  tribe),  first  imported 
into  Eorepe  about  60  years  ago,  which  is  used  in 
India  to  perfume  rooms,  and  to  preeom  ttuSs  and 


olothea  from  iniocta.  According  to  TanqueHn,  it 
eoataiuB  an  aromatic  principle  analogous  to  myrrh. 
1... — ...i__,  __  _M  =_  ertraoted  f rom  it,  which  pos- 
-  -■  •>■-  plant  ;  but  I  am 
IS  applied,  further 
II  probability,  they 
taelf.-M.  A. 
[45%8.]-EeDaliit]Kl.arreM»r1)le  Hertuz. 
—I  have  never  hoard  of  ailicala  ol  aoda  for  repaii^ 
ing  marble  with  :  (he  strongest  cement  is  ehellaa. 
Heat  the  parta  of  mortnr  before  a  flre  until  it  will 
just  melt  shellac  when  laid  on,  and  then  attach 
other  parts,  and  press  well  together;  the  shellac 


8  those  of  tb 


I:  boil 


press  well  togethe 


The  best  plan,  Lowevor,  will  be  to  putehue  a  new 
one,  oa  it  will  never  stand  anything  but  very  ligU 
pounding.- n.  H. 

[4-J982,]— Photo.  Tr*n»patonolo«.— I  shall  be 
mnch  obliged  to  Hr.  Lincastor  if  he  will  give  the 
neceiaary  instmctionB  bo  mentions. — UElce. 

[451)93.]— Railway  Diatant  Slmala.— I  tbink 
aima  are  much  bdtter  fur  distant  signals  than 
discs,  being,  in  my  opinion,  aeen  bctt^,  which  ia 
veiy  easeatiol.  I  also  think  it  ia  better  to  bavs 
two  diatonts  at  a  juuotiou.  The  new  an« 
whioh  swinge  olear  of  the  aiguol-poat  isadecided 
improvement  on  the  old- fasbioued  arm,  and  isnat 
be  frozen  up,  as  is  the  case  with  the  old 


liaMet 


m 


at  "  all  right,"  for  the  beuellt  of  those  readen  nf 
■■onn  "  who  are  unable  to  sea  one.  The  idea  of 
having  the  diatants  fiafa-tailed  is  a  good  one,  as 
they  are  then  at  once  distinguished  from  home  sig- 
nal*. I  may  say  the  iudosod  sketch  shows  the  back 
of  tbe  arm.  Now,  la  to  lights:  Oreen  ia  by  far 
tbe  beat  for  an  "  all-right  "  light,  being  not  easily 
mistaken  for  lights  in  dwellings,  &e.  One  great 
advantage  ia,  it  cannot  be  taken  for  an  "■ll-ijght'' 
signal,  a  uppcaing  the  red  glaaa  of  a  danger  alpal 
was  broken,  as  would  be  the  case  if  white  was  ths 
"all-right"  Ught.  A  white  light  now,  wbera 
either  a  green  or  red  light  should  property  be  men, 
ietaktoai  a  danger  signal,  nod  treated  accord- 
ingly. Tbe  same  may  bo  said  wh>m  there  iano 
light  at  a  lignal-poat.  Purple  would  not  he  any 
belter  fur  a  liaok  light  than  green,  pnrple  beinff, 
on  this  line  (O.N.B,),  the  ■■  nil-right  '*  light  for  the 
alow  lines.  1  think  whits  ua  a  bai:k  light  whoi  at 
danger,  and  green  when  at  "oil  right,"  could  not 
be  improved  upon.  I  did  not  know,  as  stated  by 
"  Titllesworth,^'  Ihnt  the  new  arm  wae  also  used 
tor  home  aignala.  I  always  understood  it  was  only 
used  for  distants.  I  should  Uka  to  know  Mr.  C. 
E.  Strotton's  opinion  on  tbe  above  subject.- iBOll 

[499[I8.]— Slide- Valve.— Perhaps  I  should  hav* 
stated  that  to  do  what  ia  desired  would  need  special 
arrangement  of  the  valve-jjEar,  and  neoeBsarily 
that  means  some  litlte  additional  complication. 
The  beat  way  perhaps  would  lie  to  work  the  alida 
with  a  com  motion,  when  aay  desired  movenaot 
could  be  easily  got.  1  know  that  there  ia  mucli 
liflioulty  entaded,  bnt  let  mo  add  that  it  can  b« 
ind  has  been  done  either  by  the  nae  of  a  com  or  at 
be  BBcriflce  of  simplicity  iu  the  valve  gear. — 
Svsuosn. 

[4G0DU.]— Antamatlc  Mualool  Inatrumenta. 
— I  percBiro  hythequestionaoakedhy  "  W.  B.  H." 
on  the  aonatmotion  <<{  the  piauista  that  the  ex- 
planation giran  in  No.  S'G  is  not  sufflcient  to 
enable  the  best  mechanic  to  construct  one  without 
furth'^r  information.  Ptobubly,  in  nddition  to  this, 
a  peraonal  iuapection  is  necasjuty,  the  apparatus 
brang  unique  ol  its  kind.     As  ai 


already     beeu     described,     aa     far     ni 

have    been    able    to    examine    the    InstnimeDt. 

tm    not    acquainted   with   the   air-reservoirs 

barrel    orgua,    or    know    exactly    what    » 

too-fesder    is ;     bnt    I    mppoae    it    to    ba 

tiia  usual  mothod  ol  nofcing  baflows  with  Bxed 
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leather  bioga  at  one  bdiI,  auil  expanding  mouth- 
like  at  tho  othar  nhen  iuBated.  This  i«  true  of 
ttie  THUiista  :— I.  The  leaetrtiir  is  ocmpcacd  of  two 
I)UiikB:  tbfl  shelf  on  which  it  reati  (Dims  Ihe  Ihird 
otbaae.  The  middle  pluik  hu  loDg  niuror  open- 
IngB,  one  each  side,  tor  tho  adaiUuaD  of  ur^  and 
«I  coniae  must  have  valres  iDSida  tu  ratun  it, 
though  1  cannot  see  th«m.  It  in  piolotiged  beyond 
the  upptr  plank  lo  receivB  an  iron  pm,  on  which 
two  hud  wood  rode  wotk  ooDDCCtiug  the  cranks 
^ovs.  2,  Diimeler  of  toothed  wheel  on  duik 
-iteiii,  IJin..  with  IB  l*etli;  ditto,  on  upper  roller, 
2Id.,  with  32  teeth.  Just  within  ibe  larger  toothed 
irheel  are  a  couple  of  cogs  tor  working  Ihe  rollere 
Om  one  uiothsr.  The  toothed  whceli  hold  an  cnd- 
I«M  ohain.  20)ia.  from  outeide  of  one  to  outtide  of 
other,  nuuls  of  lioka  riietod  to  each  other,  and  at 
light  tDglea  to  divided  wile,  ao  le  to  (nil  regularly 
omtha  teeth.  3.  Diameter  of  vnlcuiiaed  rollen 
nearly  lin. ;  length,  TJin.  (or  the  ruhber  only, 
Siei  on  Bolid  iron  rods  forming  the  Cora.  i.  The 
iecond  wheel  is  en  Che  middle  of  the  caee,  as  before 

tbem^olding  and  refoldiug  of  Die  esrd-rolamea  ; . 
and  may  repeat  that  it  ii  cloae  to,  to  the  right,  and ' 
wraUsl  with  the  roUera,  that  the  steel  polnti  rim 
between  the  libs  of  tho  cylinder.  The  handle 
placed  at  the  extreme  right  of  the  case,  on  a  lerel 
-with  the  right  hand  of  the  player,  gavems  the 
ohain  communicating  the  motion  to  the  rollera. 
£ach  torn  of  the  buidte  drage  2|iD.  of  card  be- 
-tirsen  them.  6.  The  three  ahelvea  are  made  hollow 
],  the  reit  of 
'e  the  valvea,  tbeir 
that  pre&B  them 
Tho  horizontal 
muiticatc  with  ^each  other,  and  the 

Between  the  shelves   holding   the  note-bellows, 


its:  they  riaeinetautly  iu  nveij  plaoe  these  per - 
tions  may  be.  XJna  makes  the  little  iron 
bracket  Risd  lo  rib  to  drop  a  quarter  ol  an  inch, 
and  the  spring  of  the  valve  Iiouik  freo  to  act,  it 
cioiea.  As  a  ooniequeuce,  the  leaervoir  beiug  OOQ- 
atantlj  inflated,  iinmi^diately  chargea  each  note 
bellows  that  corresjionda  lo  the  perforations  or 
rittng  points.  The  aote-bellows  beine  charged, 
inSales,  lilts  the  connecting-rod  between  bellows 
~  ~  d  levers  that  po^  through  the  pianiita  on  to  the 


■u-tubes  c 


r  pasaagos. 


of  haudTe)  rises,  theolherdipa  on  to  the  key,  striking 
the  note.  Aooordjng  to  tho  length  of  perforation,  the 
key  is  pieMed  down,  the  note  aouading  aa  lung  as 
the  vibration  laala.  The  returning  card  again 
IS  tho  poiuC;  the  valve  opeiis.  There  ia  do 
I,  aa  tho  air  eicapes,  till  a  freah  perforation 
the  poiuta,  when  the  action  Is  repeated. 
When  the  ttavier  ia  turned  nB  no  action  ia  poaiible, 
and  this  ia  wanted  to  allow  of  last  leaf  of  card  to 
he  withdtatvn  withont  jerking  the  points.  At  the 
time,  you  can  hear  the  rush  of  atr  from  the 
escape-vajvo,  which  ha^  a  wire  apindle  to  govern 
it;  a  out  on  this  spindle  may  Ite  screwed  up  or 
down  if  any  given  pressure  ia  required.  Further 
obaervalion  induces  me  to  add  that  the  middle 
plank  of  the  air-reaervoir  alone  rises  the  Sin., 
the  upper  and  lower  ptank  being  fixed  to  insure 
itsadf  motion;  but,  in  order  to  provide  the  con- 
tinuous current  over  the  apper  plank  in  the  reverse 
direction,  is  a  single- actiug  bmllowa,  with  wire- 
apHnga  over  it  to  upel  tho  air,  and  keep  it  closed 
when  not  in  action.  This  arrangement  isrecioired 
for  the  eipresaioo-atop,  Sied  on  an  npright  stem, 
hinged  to  a  honiontal  arm.  Connected  to 
aat  is  a  branch  Hnd  clamp  to  press  on  a 
large  circular  wire-spring.     This  enables  " '" 


Theai 


..ite-beilowa    lui.   when  .      _     . 

ttuight  rods  are  trackers,  as  mintioned  by 
"  W.  E.  H.,"  Mrewed  on  to  the  oote-bellows  arm 
with  brass  screw  wire,  and  held  fast  with  hard 
iMther  nnta  and  felt  collars.  The  same  above  to 
the  stiikjug  levera.  The  rods  are  jiii.  circular: 
nppsr  row,  7lin.  long;  middle  row,  liin. ;  lower 
loir,  IGlin. ;  and  are  joined  to  the  cad  of  levera 
where  player  atanda,  as  the  othora  are  over  the 
ksys  of  piano.  8.  As  far  as  1  nnderatand  the  action 
of  the  wires  I  will  explain.  To  begin  with,  the  brass 
ribbed  cylinder  Jin.  diimelpr,  core  of  ditto  Jin., 
apace  between  nbs  (in.  The  ateel  points  are 
a  tzifle  leaa  to  pass  trvciy  between  them.  These  all 
move  on  a  thin  rod  running  through  them  as  a  pivot, 
■ad  have  a  frame  or  clomp  over  tbeoi,  governed 
ODtsidB  by  a  atop.  This  turtis  them  on  or  off. 
The  wires  are  joined  to  braaa  arms  or  cranks  fixed 
to  the  points  extending  an  inch  below  them,  and 
ut  like  levers.  The  other  end  of  the  wire  is  tixed 
to  a  hook  in  a  series  of  wood  ribs  at  right  angles, 
irith  a  pin  at  each  end  fast  in  tbo  rib,  bat  moving 
in  the  framework.  The  ribs  ate  in  a  parallel  row 
of  54,  lin.  from  each  other,  the  wood  being  iin, 
thick,  and  neatly  lin.  deep.  This  is  the  claiiei, 
■nd  may  be  tamed  backward  or  forward  by 
pushing  Iha  atop  to  the  right  or  lolt.  Under 
Msh  nb-side  of  pianieta,  against  the  piano,  is 
wrowed  a  thin  plate-iron  arin  indented  above  at 
'  ''e  loop  of  a  perpendicolar 
""  ■■  reaches  a  hook  in 

._ wires  are  slightly 

itrotched  only  to  allow  the  spring  of  each  valve  '- 
act  freely,  and  yet  to  pull  them  open  when  r 
quired.     '.I.   The  valves  are   circular.   Sat,   2i 
across,  with  a  leather  pad  covering  a  roand  ho 
□f    on    Inch    under   the   shelves,    and    directly 
nndsT  each  note-boUows.  They  have  a  wire  sptinj 
to  prsis  them  against  the  hole,  and  an  arm  am 
hook  to  connect  them  to    ~ 
ribs  under  table.    There  \i 
Talve,  inside  hole—that  i 
oonstrnctioQ  of  which  I 
balance  or  counteract  eilept  of  outer  valve.  10.  The 
ribbed  cylinder  keeps  the  cards  close  to  the  place 
in  spite  of  the  pressure  of  the  points.    To  do  that  a 
■teel  spring  leans  on  the  bearings  at  each  end.  The 
rollers  have  ths  same  lo  keep  Ihem  close  logelhi 


wire  guided  downward  a 


Both  are  like 

camaae-snnn 

crewod 

through 

their  centres 

tail» 

Bnder  Uble  ai 

,  aU  one  lengtl 

then 

w  of  libs 

proach  the  cranks  of  the  stee 

S 

'&.". 

rires  from 

The  deseriptiou  given 
above  as  to  the  position  of  tho  wires  shows  haw 
they  lead  to  the  valves.  First,  the  horizontal 
wire!  of  the  clavier  ;  second,  the  perpendicular 
wires  to  the  valve-arms.  12.  Now  (oi  -' 
BOtion.  >'W.  R.H."  seems  to  be  oxporiem 
a  mechanic,  as  ho  has  so  well  conceived 
should  be  the  mode  at  action  ;  but,  as  I  have  just 
boen  observing  the  play  of  the  instrument,  I  had 
batter  give  exactly  the  result  of  my  observations. 
The  first  leaf  of  card-volnme  ia  put  against  the. 
rollers,  a  turn  of  the  handle  drags  it  through  -  "-" 

pnah  the  stop  to  the  left,  then  the  st«el  point 

to  rise,  bat  ara  stopped  by  the  card,  and  all  the 
ootar  valra  of  the  nnta-bellows  am  open;  tha 


Ofct 


.mpressi 


»  the 


with 


varying  force.  13.  The  hiaecdoarda  are  each  8ji 
by  4iin.,  about  l-20iii.  thick  :  should  be  white  or 
grey  canlboord,  very  firm,  but  not  Qhreus.  The 
exit  aide  of  each  perforation  is  black-leaded,  to 
make  the  points  slip  out  easily.  I  cannot  apeak  of 
the  system  of  notation  here,  not  knowing  the  one 
pursued  by  the  manufacturers.  I  have  my  own 
system,  which  is  slow,  and  consists  of  a  small  T- 
divided  along  the  edge  like  a  2tt.  rule,  with 
iB  correapondiDg  to  thoao  ol  the  cyUnder, 
and  marked  by  the  letters  A  to  U,  with  the  inter- 
vening eharpg  or  Qats.  same  as  the  piano.  By 
sliding  the  T-square  along  tbo  upper  edge  ol  the 
cards  (these  being  cut  true  and  already  stringed 
with  tape),  tho  poiition  of  the  notes  may  be  pen- 
cQlcd,  and  aflerwarda  punched  eut.  The  cards 
should  be  previously  mnrted  in  sections  regnlorly 
divided,  as  tha  bars  in  a  piece  ol  printed  music, 
whatever  miy  be  the  number  of  notee  in  eacb  bar. 
This  is  to  bo  asoertaiuod  by  the  revelntiou  of  the 
rollers,  and  the  rate  of  mor^imeut  required.  It 
should  be  BO  arranged  aa  to  tnru  the  handle  with- 
t  variation.  Ifuuacqaaiuted  entirely  with  mosie, 
I  am,  it  may  be  neusaary  to  procure  a  primer 
pianoforte  instruction,  and  aoe  bow  the  notes 
)  placed  on  the  scale.  I  have  some  pieces  of 
Dice  music  noted  by  a  lady  who  never  knew  a 
te,  and  they  are  the  perfection  ol  pianoforte 
playing  as  usually  practised.  It.  The  space 
between  first  and  last  lever  point  is  7jin.,  suiie  as 
ribs  on  oylinder.  The  making  of  this  instrument 
is  by  no  means  so  difitcult  as  a  piano.  Tbore  is  no 
icalo  of  noti^s  to  set,  no  framewoik  of  the  same 
mportance.  The  meta!  parts  are  exceptional, 
>at  need  only  be  finished  at>out  the  bearings,  the 
iylindor  bemg  the  roost  delicate  portion.  The 
rait  of  the  work  la  analogous  to  that  of  a  piano, 
ot  generally  rougher ;  ordinary  round-beaded 
:rowB  are  used  in  every  direotion.      This  is  the 


length  of  ridge,  lO^in.  The  roof  ia  hipped  at  each 
end,  eaves  projecting  about  an  inch.  The  lour 
aprights  are  l]>n.  square.  1  fixed  np  two  upright 
itrips  Sin.  wide,  teaching  from  bottom  to  ridge  in 
lide.  On  these  I  bang  my  thermometers,  which 
ire  neirly  in  the  middle  of  the  box.  Sides  and 
mdsaro,  ol  course,  lonvre- boarded.  1  would  send 
iketoh,  bat  it  can  be  found  in  any  elcmcntuy  work 


that  the  feed-water  gets  up  to  a  lemperatare  of 
^.Clj°  Fahr.  Now  the  oibamt  steam  in  a  oondenaing 
ingine  with  3ib.  ol  hack-pressnro  would  have  a 
temperataca  ot  141"  Fahr.  Does  this  steam  raise 
the  necessary  amount  ol  feed-water  to  a  higher 
temperature  than  it  has  in  itsell  i  I  should  feel 
obliged  if  "Sunlight"  would  kindly  explain  my 
di  ih  cul  ty .  — S  Axo  VAB . 

[46011.]— Battery.— The  battery  must  be  made 
Bp  aa  directed.  You  cannot  put  tho  solution  into 
the  cell ;  it  you  did,  the  battery  would  wcrk  from 
lOto  lominuteionly.  The  lampblack  is  necessary, 
tha  parsiBn  paper  as  an  insulator  bet  ween 
»)npln.  Local  action  wil!  not  take  place  if  the 
.  .  J  sufficiently  rapid :  and  lastly,  the  zincs  will 
reqniro  amalgamating.  If  you  have  not  already 
begun  tha  battery,  I  would  advise  you  not  to  do 
The  construction  ia  not  a  good  one,  emd 
[!  in  action  soon  become  choked  and  good- 
for-nothing,— W.  J.  LiMCABTKE. 

[16013.]— OverbeadMotian.—rerhapsit  would 
_  J  interesting  to  F.  W.  Mackenzie  to  insert  the  in- 
closed rough  sketch  of  an  overhead  motion  I  fitted 
*~   ~    &in.  lathe  for  wheel- cutting,    drilling;,   and 

nontal  turning.    It  is  voiy  strong  and  simple, 

and  I  think  it  the  best  kind  tor  general  purposes. 
The  bed  of  my  lathe  is  teik.  with  planed  wrooght- 
Iron  phites,  ]in.  thick  on  tho  top.     A,  iron  upright* 


.ription 


but  I  may  advise  •<  W.  B.  B."  to  come 

la  instrument,  when  all  will  bo  plain 

sailing;  for  that  puipoae  (if  desired),  I  have 
advertiiad  my  address  in  the  "  Sixpenny  Sale 
Column,"  under  the  head  ol  "Fionista."— W.  U. 
H.,  Biuton. 

[16001.]  — Thennometer   Sore  ana.  —  I  have 
never  seen  official  dimensions  giren  for  a  Steven- 
son screen,  not  even  in  tha  iustrnctions  inned  by 
the  Society  and  the  Meteorological  Oflice  of  the 
board  of  Trade.    My  own  Stevenson,  which  h 
been  seen  and  passed  by  the  assistant  secretary 
Society  measures,  insida  12iu.  front  to  back  ;  'iii_ 
' '    lo  side  ;  and  is  16jin.  high.     The  instruments 
ild  be  placed  in  the  centra,  bung  upon  two  i 
right  strips  of  wood,  about  2iu.  wide,  so  that 

airmay  circulate  (tealy  around  them.     I  do 

think  the  screen  proposed  by  "F.M.S."  would  bo 
eiftcient.  When  the  sun  shone  the  air  within  tJ  " 
umbrella  would  become  heated,  and  being  Ihi 
lighter  than  tha  air  outside,  would  not  be  uble 
escape.  It  would  be  worse  than  the  Stevenson  ._ 
the  very  point  whore  tho  latter  is  faulty,  ths  want 
ot  a  free  circulation  of  air.— li^siuiva. 

[16001  and  40051.]— Themometor  Soresna. 
To  "  F.  M.  8."  and  "  Ajtateue  Obsebvee." — i  _ 
Stenmson  aoreeu  is  made  ot  good  seasoned  pine, 
dimensions    aa    follows :— Length,    21in. ;    depth, 
Hiin.;    height  to  eaves,    19in. ;   to  ridge,   '2axo.; 


carried  by  Uthe-bed  ;  B,  sqnare  iron  bar  fixed  with 
nuts  on  ends  as  a  stav-bar,   and  used  to  carry 
counterpoise  lever  ;  C,  driving  bar  (an  old  piston- 
rod)  running  on  steel  screws,  the  points  hiordened 
and  vritb  check-nnts ;   D,  sliding  pulley  to  work 
revolving  cutlers  in  slide-rest  for  ornamental  turn- 
ing, drilling,  or  wheH -cutting,  fixed  where  required 
by  a  clamp  screw  ;  E,  a  lever  with  leaden  weight 
'-  slide  along   stay-bar  to  any  required  poaillon. 
lia  carries  a  pair  of  braia  wheels  at  its  eitremi^, 
cr  which  the  calgot  bind  iativken  from  pulley  D, 
id  then  to  tho  slide-rest  cutter.      F,  a  slack  piece 
cord  or  gut  attached  to  a  hook  in  Iha  wall  Or 

5 where  to   calch  the  lever  bar  ahonid  the  hook 
eye  of  the  band  break  or  come  off ;  otherwise  It 
would  probably  do  daiaaga  to  thepointa  on  which 
bar  C  revolves.     I  have  also  a  aimpleptanof 
getting  a  very  slow  motiun  for  taming  Iron. — 

a.  H.  H. 

[4COI3].-Oveihead  Uotion.— I  obMrve  that 
Mr.  F.  W.  Mackenzie  (query  16013)  is  labouring 
under  some  difficulty  in  putting  up  an  overhead 
motion  to  his  latho  "  in  a  parlour,"  so  I  send  a 
rough  sketch  of  on  overheail  (uot  strictly  so)  mo- 
tion which  I  have  aeen  adapted  by  Mrssra.  Kenoan, 
ol  Dublin,  to  tbeir  lathes,  and  which  I  have 
attached  to  my  own  at  very  little  eipeuse.  It  oon- 
siets  of  two  cast-iron  braokcts,  K,  bolted  to  back 
of  eland  of  lathe.  A  shaft,  nlotted  from  end  to 
end  and  same  length  as  la(be-bed,  rnnniug  on  two 
steelscrewsExedat  oither  endatthapointZ.  This 
shaft  ia  level  with  the  mandril  and  oarrias  a  pulley 
keyed  to  shaft,  and  which  may  be  moved  it 
pleasure  to  any  point  along  the  shaft.  This  pulley 
IS  not  seen  in  drawing.  A  is  Ihe  driving  puUej' 
with  two  speeds  Sxed  at  near-end  ot  ehatt,  and  il 
driven  from  the  slow  motion  ot  wheal,  or  Oo  B 
pulley  on  the  crank-shaft  ot  lathe.  D  ia  one  of 
two  iron  rods  1,  by  6  by  ),  fixed  in  one  ol  two 
brockets  X.  At  right  angles  to  tha  Tod  E  thi« 
bracket  is  bored  tbrough  to  travel  on  a  fixed 
bar  {{in.)  (not  seen  in  drawing),  that  is  attached 
'    '  ''  '    "      braokMs  K,     E  la  one  at 
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thera  ftre  two,  is  ao  Kttnchsd  oa  to  tnvel  Elong  th  e 
b»rE,  BuidCarBtwo  of  f(.arpnU8y>,ranninE 
in  ihislda,  aod  attached  each  to  &  wlesve  which  SU 
on  totho  rodi  D,  md  whioh  pennita  o(  the  pnllej 
ranning  up  or  down  theae  roda,  with  ■  thumb- 
acrew  nt  baiik  to  futen  them  to  thg  cods  D  at  onr 
deaired  poaHion.     If  denied,  tbe  lathe-pnllF; ,  T, 


Ma  bft  dtlTen  tiom  A,  wUch  ia  ■  aonTooiCDce  whm 
liaTing  to  ahilt  the  band  daring  the  progreu  of  a 

Siece  of  work.  Of  oonrse,  it  will  be  nndentood 
tun  tha  abore  that  thKS  are  a  pair  of  tteae. 
Fig.  2,  runniDg  on  ths  lower  shaft.  When  thit 
motioD  ia  In  use,  (he  hand  paaaea  mmid  the  pulley , 
whloh  is  ke;r>d  to  tha  upper  abaft,  over  the  ti>p 
pulle;  on  rod  D,  tiien  on  to  elide-teat  over  pcllef 
on  tool,  and  then  under  ths  lowai  pullefontha 
rod,  D,  and  then  ioined  ;  tha  weight  keeping  a 
(train  upon  it. — 11. 

[46014.]— B^bOIt'—'^o  fatten,  gire  laaaar green 
food,  more  farinaeeoua  food— bread,  """ 
swelled  with  milk,  are  good.  An  E 
theee  matten  si^a  that  nbtiiti,  it  properly  ted",  ai« 
in  perfectiDD  for  the  table  at  tha  iiga  of  eleTsa  to 
twelve  weeka  ;  but  two-jnsr-old  rabbita  are  good 
eating,  if  nicely  cooked. — H.  O'B. 

[4S015,]— To wla.— Several  reawina  may  be  giTen 
tor  the  icarcity  of  aggi.  If  too  maeli,  or  nnanit- 
abla,  food  ba  given,  the  hena  grow  too  fat  to  lay 
well ;  if  not  provided  with  a  variety  of  ooiy  neats 
to  lay  in  at  home,  they  will  atr«7,  and  leave  their 
eggi  behind  Ihem  ;  it  without  aoOM)  to  proper 
forming  shell,  tha  nnmber  of  egga 
9  very  small.  A  good  laUtkntial  mufof 
Jfood— OBtmeil,  potatoee, crnmba and lotapa 
otbread,  bita  o(  meat,  srutle,  &a.,  &c.,  made  warm, 
Bay,  by  being  left  in  the  oven  all  night,  should  be 
given  to  tham  first  thing  in  Ihe  morning  ;  all  the 
bcmei  from  the  table  ihould  be  given  them  to  pLsk 
before  cat  and  dog  gel  them;  epieo,  notably  a 
shake  of  cayenne  pepper,  aa  well  ba  pepparcoma, 
ka.,  left  after  eoup,  ahould  he  givsn  In  the  food  ; 
■--" '  Se  pounded  fine,  and  then  mixed  in 


will 


X^^ 


ifav  daya  old  the  itells  will  dn,  and 

■"  *■■- small ;  the  omp^  egg- 

■n  to  Ihe  fowl,  el»  iEct- 


_   daya  old  tl 

laily  bo  broken  very  _   .    .   __^ 

mnsl  not  bo  thrown  to  the  towL  ti 

i  the  vicious  habit  of  breanng  their 
uiriiiiD"-iind  egga   [pochipi  they  do  this  now?  J. 
A  pan  of  dean  water  moat  alwaya  be  within  their 
naoh,  renewed  frequently  during  theday;  theT 
u u...,j  V.  T. —  .-..v   —J ^  reg_._. 

biDh  fowla  are  very 
aeovar  the  affecte  of 

raforia 

_  _        ._  er  it.  Rate  often  ateal  egga,  ■ 

rotohod  tor  ;  and  "  mng  '  neat-egga  ._ _  _ 

la  than  useful,  and,  tharrfore,  ihaold  be 
Mnuhed.  Oae  word  more  ai  to  the  nesti  tor 
Uying  in  :  Hena  are  (Uke  manr  other  ladiea)  both 
fanciful  and  tutidioui;  they  like  to  have  a  oholee, 
and,  therefore,  it  is  a  wise  plan  to  provide  a 
vaiMyot  boiea,  baiketa,  little  tnb*  tamed  sida- 
ways,  &c.,  &C  ,  in  aeeret  eoraan,  or  one  behind 
another,  each  fumiahed  with  clean  straw,  or  hay, 
or  olean  and  Atj  withered  leaves.  I  have  seen 
two  hens  aquabbling  for  posieauon  of  a  tavonrite 
old  batter-flrkin  :  and  the  end  of  it  was  that  the 
■aoond  ben  walked  over  the  other's  back  as  she 
■at,  and  squeezed  benelt  in  at  the  end  :  and  there 
die  laid !  And,  finally,  keep  the  hens  in  their 
hooM  until  after  noontime,  to  seoure  all  the  egga. 
Some  daya  tha  hena  lay  early,  other  daya  later, 
erm  up  to  three  p.m.,  after  which  hour  it  is  vny 
rarely  an  egg  ia  dropped.  A  good  teed  of  dry 
oom  is  necessary   Jnat  before  roosting  time.    I 

rik  from  SDCceasful  personal  aiperience.— 
O'B. 
[46015.1— F»wU.--Tbe  answer  slvan  "Hatch 
•cm  "in  this  week's  Ho.  of  the  "E.It."  that  be 
ilBsd  not  complain  at  getting  only  one  egg  per  day 
BmahiilSor  IB  Uids  wlIlhaid^utii^Um,bnt 
hidttaglTMiNDiapartiaalan  a*  to  bov  lie  keeps 


and  feeds  them  it  would  have  been  eaiier  to  advise 
him.  Does  "Hatch 'em"  obaeive  these  golden 
rales  of  auccesaful  pottttry-keepiD);  P  Haveatwayn 
plenty  of  clean  water  handy,  variety  of  diet,  tablo 
scraps,  diarps  or  middliaga,  maizf,  barley,  whesl^, 
"sweepings,"  &a.  Hooiting-pUce  warm  aadf^e^> 
from  drau^bta.  An  open  run— In  the  roads  if  poa- 
alble;  avoid  ovar-fetdtug.  From  the  middle  cf 
December  Ihave  been  getting  five  to  seven  eggn 
per  day  from  my  score  of  birda  Qlfibt  Brahmaa, 
most  of  them  under  nine  montha  old]  and  they  CMt 
me  from  a  penny  to  a  penny  farthiuit  a  week  each 
for  food.  I  mention  thia  to  puict  my  remarku 
about  over- feeding,  and  as  I  aae,  "Hatch  'em'' 
says  he  keeps  his  blidi  "very  well  fed." — H.  B.  F. 
[46016.]— a. B. a.  UooomotlTea.— I  am  afraid 
I  cannot  give  many  of  the  dimensions  of  th>^ 
eoaplad  bogle  expreaseuginaL  except  cylinders  and 
height  of  coupled  wheels,  which  are  as  follows  : — 
I7in.  by  24in.,  and  Gft.  lln.  I  have  a  vary  good 
photo,  of  Wo.  160,  which  I  obtained  from  a  dnvar 
at  Bnry.  The  7ft.  Gin.  single  engines  are  not  a:< 
aitiifaotory  as  they  ought  to  be.  They  are  toi  i 
short  in  the  stroke,  and  the  position  of  the  vatvs< 
isatailnra.  On  the  other  hand,  they  are  verv 
stMdv  on  the  road,  and  oie  very  fast  on  the  lave^ 
and  down  banks,  but  are  bad  climbers.  I  havi; 
travelled  from  Colchester  to  Iiiverpool-strM '  ' 
hind  one  of  them.  61)  miles  in  68  minntes.  __. 
singles  do  good  work  still.  Lost  week.  No.  2S^ 
from  Liverpool- atreet  to  Colchester,  with  six 
chea,  in  lb.  6}  min.  I  onght  to  add  we  wars 
oat  brought  to  a  stand  at  Stratford  by  signals 
.__  ran  thelaat  21  miles  without  steam.-Q.  C.U. 

[4S0tfl.]— a.B.B.  Looomottvea.— Presuming 
Tyre  "  mean*  the  coupled  passenger  bogies,  with 
outsidB  cylinders,  the  leading  dimenaions  are:-- 
Bogie  wheels,  3ft.;  coupled  da.,  6ft.;  qylmdeis, 
ITin.  by  21in.  These  engines  are  all  rebailds  ot 
ths  oonplad  mixed  engines,  and  are  twenty  in  nnm- 
ber; dates  are  18T2,   1B7B,   1ST7,  and   1S78.    Sis 


ore  fitted  with  Smjtii'svaonum  brake,  and  eight 
with  Westinghousa :  the  main  brake-pipe  ia 
bronght  to  IcMing  end  in  all  engines,  except  Nob. 
3t'2  and  370.  As  tan  more  7ft.  Sin.  singles  have 
just  come  oat,  of  which  I  saw  602  this  week,  ^ 
prasnme  they  are  satisfactory.  Alt  Mr,  Sinolalr' 
Tft.  singles  are  being  rebuilt,  and  the  Westinghouss 
brake  fitted.  The  coapled  engines,  nambered  f rom 
:I07 — llli,  are  also  being  reboTlt,  and  the  Westing- 
boose  being  flltad.  If  an] — ' —  '~'' — '' —  ' 
^-"ifor.  Ishall  be  gl 
G.B  B,-H.  S.  P. 


another  pieee  Is  fitted,  and  behind  it  a  stiff  spiral 
spring,  so  that  when  the  mandril  recedes  the 
uentra  follows.  This  has  bean  found  to  answer 
very  well.— J.  H.  Evms. 
[46021,]— BatteiT-Power.— Yon  will  be nnabk 
moke  a  bichronutte  to  be  equal  to  four 
Leelancbes.  It  may  be  equal  to  them  when  first 
tried ;  bnt  then  the  Leelauohi  will  run  down  in  a 
few  minute*,  the  bichromate  keeping  up  for  half 
'iU  hour,  but  then  is  nsed  up ;  whereai  the 
LeoUncbe  may  be  used  over  and  over  again,  for  a 
-" — ta  or  two  at  a  time,  tor  two  or  three  years. 

me  will  not  replaoe  the  other  ;  but  each  is 

best  for  its  own  particuloi  use. — W.  J.  LufcasTzs. 


bit  I 
.    -,.— „  —    ;  bnt 

purpose.  I  finally  suoceeded  by  first 
glueing  a  pieoe  of  paper  on  to  the  marble,  and 
then  glueing  the  ptate  on  to  the  paper.  This  has 
remained  oa  ever  since,  and  shows  no  sign*  of 
moving. — W.  J.  LAncAarm. 

[46027.]— Broken  Wntoh-Chalna. -Place  the 
female  end  in  the  vice,  with  end  upwards,  and  slit 
it  open  with  penknife.  If  the  rivet  does  not  oome 
?ut  of  both  sides,  push  ons  ride  of  end,  file  the 
liead  of  and,  and  the  rivet  will  easily  be  knocked 

t  with  a  small  oeedla.-M.  K.  C.  W. 

[M030.1-Opttoa.— "J.  8.S."  is  quite  oorreot ; 

■hontd lie  6-92  and  not  "  6'33"  as  given  in  eec- 

ma  Xtl.  and  XIII.,  and  I  am  obliged  to  him  tot 
pdnting  ont  the  error.    On  page  4EI7,  in  the  line  , 


preceding  the  one  in  which  6-33  occurs,  the  co- 
efndent  "  2  "  onght  to  be  eipauged.  In  calcala- 
tions  of  this  nature,  it  is  next  to  inpoisible  to 
avoid  slight  errors,  unlma  the  work  be  dona  very 
leiantely  and  earefnllj  revised.  However,  the  ex- 
ample in  quo  gtiou  being  a  auppotititions  one,  and 
the  method  being  exact,  any  student  can  aubrotnte 
the  correct  value  6  92,  and  thPuce  find  what  the 
curves  aboold  be.  without  my  taking  up  spaoe  tor 
eorrectiona.  I  fancy  it  will  be  found  tb«t  whan 
the  crown  la  equi-convax  and  the  fliut  plano-con- 
cave, the  interior  cotveavrill  beeqaot,  or  nearly  so. 
— Oedemo  VrroL, 

[46031,]  —  Oun-Btook  OhaanerlnK.  —  This 
part  of  the  gun-trada,  like  other  branches  b;  the 
same  croft,  may  be  cunsidered  a  trade  of  itself, 
inasmuch  as  it  requires  an  expert  to  earn  auffident 
at  it,  tha  pay  being  low.  In  retereuoe  to  the  time 
it  takes,  that  depends  on  circumatanaea,  the  class 
of  work  required,  tbe  number  of  suparficiil  indiea 
to  be  covered  with  it,  the  bhape  of  the  lame,  it 
also  being  tedious  work  to  one  not  in  full  prootioe, 
to  say  nothing  of  an  accidental  slip.  About  20 
to  25  pistol.Btwka  per  day  rxquiriug  as  mach 
chequering  as  tha  Adams  service  revolver,  and 
done  OS  well,  might  be  conaideied  good  work.  I 
have  known  a  good  workman  to  be  more  than  a 
day  over  a  fowttng-piecs  stock  of  the  best  maka, 
and  the  same  man,  with  au  iaferior  one,  about  hall 
a  day,  whioh,  when  finished,  would  look  as  wall  at 
first  sight  as  the  best,  but  would  not  bearoom- 
parisou  wben  placed  side  by  side. — ABUonaza. 

[46033.]— Modioftl  Coll.— To  Ma,  LiHOASTKB. 
— The  reason  why  a  number  of  coils  ia  uaed  Is  to 
vary  the  current  as  much  ss  possible.  We  some- 
timea  pat  tan  to  twelve  different  layers,  so  that 
any  amouot  of  current  may  obtained  frcnn  a  very 
weak  to  a  very  strong  current.  Yaa  con,  it  yon 
like,  uie  only  one  secondary  wire  ;  than  yon  only 
have  one  current,  its  strength  depending  upon  the 
namber  of  layers  of  the  vrire.  The  coil  with  IS 
and  SB  wire  ahoald  be  joined  up.  ai  I  deecribed  a 
similar  coupling  in  my  anitrer4,57Gl,  same  number 
as  your  qnsry  appeared  in.    If  not  quite  plain  to 

Cm  I  will  tend  drawings.  I  have  been  so  very  busy 
tely,  besides  having  been  called  on  atsiio  jury, 
tea.,  my  time  has  been  used  up  from  early  morning 
tfn  late  at  night.  I  have  the  first  port  of  indnc- 
tioa  ocdl  almost  finished,  and  in  a  short  time  I  hope 
to  make  up  for  all  delays  in  articles  for  "  ours." 
I  only  wish  1  hod  tbe  time  to  apaie  of  scores  of 

Boplelam  continually  meeting  who  admire  the 
BCBAHio,  and  who  pouess  valuable  knowledge 


[46034.]-AnipUfiar.— A  biconvex  of  crown  of 
Kin.  radius,  cemented  to  a  plano-ooneavs  same 
radio*,  will  make  up  a  good  amplifier.  You  may 
use  it  midway  between  the  object-lens  and  field-lens 
of  eyepiece.— W.  J.  LufCABTKB. 

[46035].— Orlndlnff  Hard  Slneral.  -In  order 

I  rednce  rninerals  to  powder,  recourse  most  be 
had  to  powerful  machinery.  In  the  esse*  of 
uiutaoture,   and    the   grinding   of 

.,  .    .  ,  whioh  I  have  had  experience,  the 

atone  is  first  passed  thiongh  a  Blake'a  crusher,  and 
from  there  between  a  pair  of  "  chilled  "  rolls,  ast 
UKOrding  to  the  size  required,  if  reqnired  in 
powder,  the  broken  material  is  passed  through  the 
">!'■  t—ice,  the  rolls  being  set  closer  tha  second 
id  then  over  a  sat  of  machine   oievee   of 

si£ea.      Edge-mnnera    are   no    use. — 

Fbixow  -  Wobkxau. 

[46038.]  —Solvent  for  Coa^olated  Albnmotl. 
'There  is  nothing  that  will  da  it  like  papsine,  al- 
though oauatic  potaah  or  eoda  will  dissolve  it  oamlya 
yet  tiey  are  too  violent. — V. 

[46040.]  — Bleotra-HagiiBt.- Why  did  yon  not 
l>nyacheap  book  on  electridty  before  yon  made 
yonr  oells  y-tben  yoD  would  not  have  blandandin 
ihetr  oonatmetlon.  You  most  have  the  copper  oat- 
■Me,  and  the  liuc,  simply  a  rod,  Bay  lin.  thick,  in- 
side a  porous  call.  The  drain-pipe  wilt  be  no  use 
.0  yon.  Purcliaa*  the  porous  cells ;  they  will  cost 
reu  about  6d.  each.  Than  make  up  copper  cells 
kbout  7in.  long  by  4in.  diameter  :  solder  a  plate 
.n  tbe  bottom,  so  that  it  will  hold  the  solution  of 
sulphate  of  copper.    Next  mike  the  rod  of  zi 


up  cell ;  then 
!CUpletbem  together,  putting,  sulphuric  add  one 
{lart,  water  ten.  in  porous  oell,  and,  in  outer  eetl,  a 
Lturated  solutinn  of  sulphate  of  copper.  Theae 
itteries  will  work  well,  and  moke  year  magnets 
strong. — W.  J.  Lakcastebi 

[46042.1— Lathe  Boarinn  — You  do  not  state 
what  kind  of  work  yon  turn,  large  or  small ;  if 
large,  I  should  recommend  double  bearings.  Ao- 
ding  to  description  of  spindle,  it  wan6  relap* 
IJiug,  then  grinding  in  with  Turkey  or  fiooi 
emery. — Yoonu  Tdbbbb  . 

[46046.]— Intlaenoe  of  Mnslo  on  Bnakaa.— 
In  tbe  Es*t,  snake- charming  ia  oairied  on  by  the 
native*  with  some  kind  of  muaiijal  in "'    '"' 


6M 


Esausa  imoHAino  ahd  would  or  tcasmx:  Ro.  »s. 


Fs>.  94,  laa. 


ir  hr)  g«^  rid 


I  MtiDOt  glva  tta  modni  openuili,  u  I  uever  itw 
it  parfarmad.  The  laakflB  u*  eTideatl;  attracted 
by  it,  not  fii^tenrd.  From  ths  dMeription 
■■Wkltwtiy  "  givei  of  hii  Bruiliau  inkke,  I  fuicf 
he  hunt  what]  hare  heud  calldd  out  " 
"whip*  uuke;  il  that  ii  bo,  tl 
of  it  UMbettar.  a<i  a  frisod  of 

had  leTBrel  of  hi*  workmen  killBd  trom  ili  bita 
irten  oooatruotlng  ■  telegraph  lino  thi»tigh  the 
wood!  in  BruU.  I  wbb  told  ont  there  that  the 
bita    of    Qks    mil  snake  nlwava  praved  fatal.— 

B.H.B: 

[46(M7.1— BpBCniTiin  Working.— Two  caunes 
■M  «nr  liMj  to  produce  the  renulc  that  '■  E.G.  L." 
OOCaplaiDi  of.  Fmt,  tba  uwot  too-coorie  emery 
in  flnt  nindin^  tba  tooli  together.  This  mij  be 
imaudifid  br  nluig  No.  4  emarf ,  as  deacribed  id  mf 
Mtan,  woAingtiitb  a  abort,  atraight  atroke  for 
nmal  hooca;  one-third  tba  diameter  ia  loog 
enowrh  for  th«  itroke  in  that  caM.  Seeoud.  the 
bottom  tool  maynot  be  fixed  rigidlf  enoagh  ;  tbere 
Aonldnotbe  tba  lUtthtest  ■'glTe,"  and  the  support 
thosb)  be  in  the  ceotre.  Tor'li  «iU  DSTer  lit 
OKiparlj  nnlan  this  ii  atteoded  to.  Should  the 
tDOlabo  "ipongy  "  towards  the  centre,  thpy  will 
narar  polidi  aU  o*er.  Tbera  i>,  however,  no  need 
to  condemn  tham  va  tbut  aecoout ;  examine  with 
a  nUCDiffiDg-gbuB  to  aacerlaiu  thia,  and  it  it  ia 
M«  Ukat  p«teot  contact  haa  beim  obtsiD»d,  tbe 
tooU  may  be  naad  without  fear.  I  aee  "  E.  C.  A," 
hM  fait  tool!  faoeted ;  thia  ia  needleea,  nay,  detrl- 
manta),  and  iaonlirrtquired  in  largo  surfacea,  aay. 
16iD.  and  apwarda.  Amateara  iDvariably  adopt 
tUl  th«>retieallr  correct  and  practically  in oorrect 
Msthod  of  tool-makiu);.  Igaoring  the  (set  that 
the  poliihai  -my  quickly  makaa  all  thia  uieluti, 
— in  tut,  bafora  the  Burfaci  ia  half  "ap"— the 
cciginsl  fonn  ia  changed  a  dozen  titnea,  or  more 
Ilkaly,  atboDaard  time*.— PBisainacll. 


[4G0G4  ]— Eatlmatlaa  of  Oaxboolo  Anhy- 
dilda.— For  theeatimatloaaf  CO,,  wben  preaeut  in 
small  qnantitiea.  I  would  reeonunend  the  following 
procam  :~Weigh  out  (i  to  10  grama  of  tbe  finely- 
powdered  mioEcal  iato  a  amatl  fiaik.  ctoied  b^  ~ 


[46018.  I-Omtob 
dtODid  be  lOiu.  lOu);  ai 


Ssperimont 


dMDid  be'tOiu.  laag  and  lin.  diameter  ;  glou  talriut 
will  do,  bnt  a  thin  hcaat  tube  with  giaa*  end*  may 


withgiaa.   .„ 

n  B  glaaa  tube.  The 
OOUa  01  wve  in  tbo  helii  ahould  be  lonr  to  six  deep 
of  No.  16ot  IS  iuitulattd  wire.— W.  J.  LAUCAfTES. 

[48019.]— Time  by  Bleotrio  Ourreiit.^Yoa 
will  find  palticulara  in  the  "Poital  Guide";  the 
ooit  ia  ifi  tba  form  of  on  annual  payment  aeoordiDg 
to  diatance  from  nearest  tulegiaph  oflire.  Tbe  10 
o'clock  current  is  the  chaapeat :  the  1  o'dock  being 
wad  BO  much  more  throusb  the  country  tbsu  the 
10  o'dock,  ia  charged  laare  tor.— W.  J.  LuicUTEB. 

146051.]— Iharmameter  acmens  —See  my 
•oawcr  lUOOl,  page  -'iie.  Tbe  screen  I  have  given 
aizei  for  then  is  a  very  convenient  oue  to  nie. 
Sciasni  ara  not  «o  important  ai  to  size  bb  Ihey  are 
iDomutructlon.  SteveDiou'a  ii  no  eicellent  acreen, 
much  brtter  tor  an  amatenc  than  the  Board  of 
tttia  acraen.  Better  make  year  screen  a  little 
larger  than  yon  waut  it  now,  so  that  you  can  pot 
otbtT  instruments  in  uilhout  having  to  enlarge  it. 
— W.  J.  Lssca&riiE. 

[460!».]~BlMohlnB  Animal  Oreaaa.— Tbe 
gnestion  "  Amatt^ur  Dyer"  puta,  is  rather  vaKae. 
There  are  diiTen  nt  kinds  of  "animal  grraae."  I 
preBume  he  mea:  .  ijrjwn  bone-greaBe.  If  »□,  hia 
eflorte  with  nii<l-   'it  inanguutBa    and  sulp.  acid 

impnritlFS  which  iht'^o  aorta  of  greaae  contain.  I 
do  not  Ihiuk  any  jirooeaa  will  thor'juahly  bleach 
tbia  daacription  at  crease. -Feixo-k--  WonKiu.-t. 

[46058.]— Paure's  Secondary  Battery.— Use 
the  Ttd-lead  very  thick,  with  dilute  aulpborioacid, 
laying  on  with  i>  fmall  Dnt  brush.  Il'dl  the  fttl 
Md  lead  aheeta  ni  Ic.oe  aa  pnnible.  The  battery 
niuat  then  be  pi f  iil  iu  iis  cell  dlUd  with  dilole 
add.  Two  Bmi<;i  r.<-lli,  Buntrn's  battery,  n 
Oharge  a  pair  r,f  p;.ilea,  12in.  by  Gio.,  to  keej 
platinum  wire,  lin.  long,  red-liot  tor  ten  minut 

—J.  Sdicuitb. 

[46061. 1-Hodel  EsKlne.-By  the  dimensii 
of  the  cyliudar  I  abould  say  the  engine  ia  one 
tbe  beam-ODgioe  elaea.     Let  me  know  if  this  ia 
Alao,  U  yon  warit  n  vertical  boiler  witb  internal 
flrabozor  aneitornnlly  Qred  horiiontal  one.  With 
tkau  partioulara   I  will  give  yon  sizea. 
otcngiua  willnlao  enable  me  to  give  ' 
wheel. — Stmjci  I  IT. 

[160G3.]  —  Garbon  Blaulpbldo. 
aaarla  no  apprvciible  actian  on  tl 
AXALVST. 

[460H3.]  —  OarboD   Bisnlphldo.  —  Cbemioally 
pnie  CS,  doei  not  ubanga  when  orpoaed  ~ 
Kght,  bnt  it  ia  vary  seldom  obtair    '  -   - 
impure  dopositB  a 

wouo-talphide,  C-'.. _ 

b  Inaoluble  in  water  and  beniane, 
toluble  iu  boiling   caibou  biaulpbide 
WheuamiitDre  of  carbon  bisulphide 
enosed  to  aiulight  (or  somo  moutba,  ca. .. 
(Dlphide,  CiS,,  IS  (cirnied.     This  la  an  ai 
bmwD  powder,  in^uluble    iu    alcohol,  el 


—  SnnliBb 
Lis    liquiif- 


lom  obtained  nure.     The 
powder,  which  ia  carbon 

kud  only  sli^fhtly 


perforated  cork  carrying  a  pipette  charged  with 
dilute  hydrochloric  add,  tbe  upper  eud  being 
cloaed  t<>r  tha  time  bein; 


being 
lou'chooe  cap : 

flask  withaXl-ahaped' tube,  one  limb  of  which  ia 
Blled  with  piimicB,  which  has  been  ia(urat*d  with 
IpWe  solntion,  and  Btrongly  ■•— — '  •  ■•-- 


:urately    weighed. 

iged,    the  dilute  scul    ia 

allowed  to  flow  into  the  Utak,  liy  removing  the 

'UEcbouc  cap  from  the  pipette-     The  carbonate 

itained  in  the  mineral  will  be  immediately  de- 

apoaed,    and    tbe    COi     evolved,     alter    being 

deprived    of    UCl    and    aqueous    vapour  by  the 

-natertala  in  the  first  U-tobe,   will  be  completely 

.ibaorbed  by  tbe  aods-lime  in  tha   second  taba. 

Wbeo  all  aotion  oeaees.  the  oontenCa  of  tha  fiaak 

heated  nearly  lo  boiUng,  and  a  alow  cnirent  of 


[46054.1  —  Batlmation  of  Osrbomic  1 


>ith  hall « 


flaaks  Jepeoda  on  tha  capacity  of  the  bilauce.  B 
may  be  smaller  than  A.  The  tnbe  a  ia  cloeed  at  t. 
piece  of  indiarobbei  tubing  atoppeU 
inch  of  aolid  glass  rod.  Th';  other  end 
ui  LuuD  ri  IB  open,  aa  are  also  both  onda  of  r  and  d. 
The  llssk  B  is  nearly  haK-Slled  with  pure  concen- 
trated sulphuric  add.  The  tubca  waal  tit  air-tight 
in  the  ulrks,  and  the  latter  equally  so  in  the  Baaka. 
Tbe  weighed  EubHanco  (aUiut  Igrm.  would  be 
anfficient)  is  pat  iula  A.  Tbia  flaik  ia  then 
Blled  about  one-thitd  with  water,  the  cork 
properly  toierted,  and  the  apparatna  weighed 
carefully.  A  few  bnbtJaa  c4  air  are  bow 
sacked  nut  of  d,  by  means  of  an  indiambbec 
tab*.  Thia  aervea  to  rarefy  tbe  air  '  '  ' 
oauaea  the  sulphnric  acid  in  B  to  a 
f.  The  latter  IB  watched  (or  lome  time  to  ascer- 
tain whether  the  aulphoric  acid  in  it  remains 
stationary,  which  ia  a  proof  that  the  apparatus  ll 
ait-tight.      Air  is  then  sucked  out  of   >l,  which 

acid,  and  the  liberated  carbonic  ado,  completely 
'-'  '   ~  "' aage  throueb  the  eulphl  --    -   ■  ■  ■ 


id  the  tube 


B,  ei 

gaa  slacks  on. 


rouBh  .'. 


When  the  i 


•I  tha 


of  sulpburio 
muiiu  Lu  pm-A  ovcf  m^u  a,  auu  ao  on  until  tha  wuoie 
of  the  cnrlmiintu  is  decomposed.  A  mora  vigorous 
suction  is  now  applied,  to  make  a  large  amount  of 
sulphuric  acid  jilihs  over  into  A,  whereby  tbe  oou- 
tenia  of  that  fla<k  are  conaidorably  healed.  When 
the  apparatus  it  qriite  cold  the  stopper^  ia  opened 
and  suction  applied  to  il,  to  draw  out  the  remain- 
ing COi.  should  thore  he  any.  The  stopper  is 
th'n  replaced  and  the  apparatas  weighed;  the 
weight  obtained  ia  subtracted  from  the  weight  ot 
the  apparatus  when  weighed  before,  and  the  loss  is 

o(    CO.  in  the   quantity  tafci 
analysia.     ^  u. ...-.—  t^^^^^ 


—F.  OlUEi^  COOKB. 


[lUOCi.]- Booballe  Salt.— Tbe  possibility  of 
'saluting  (be  amount  of  potMainm  and  sodium 
V  known  quantity  of  their  mixed  chloridee,  from 
quantity  of  atandard  silver  aolution  required  to 
precipitate  the  clilotine,  depends  upon 


M  that  ei 


tabetwi 


□  thei 


lar  weiiihta  of  tbe  two  chlorides.  The  method  o( 
calciilalidn  wiU  be  lieat  explained  by  on  ciample. 
Suppose,  for  instance,  that  by  igniting  a  certain 
quantity  of  Bochells  salt,  extracting  tbe  ebarrsd 
masn  witb  water,  adding  eioesa  ai  hydroobluric 
acid,  and  evaporating  lodiynoes  inataradplatinuiu 
dish,  we  obtuin  exactly  l}'133[  gram  of  the  miitd 
oLloiides,  which,  wbeo  dissoRed  in  water,  are 
found  to  require  20  cc.  o(  decinotmal  silver  aotu- 
tion  to  complete  the  prodpitation,  liia  would  in- 
dicate the  presence  of  0071  gram  of  chlorins, 
,a  quantily  which  wonid  be  contaioad  in 
0-H&2     gram     ot      potafuu-n     ohioride ;     but 


■mount  ot  aodium  chloiida,  which  ia  caloalatad  a* 
follows: — The  diSarenoe  between  tbe  molecnlar 
weisbta  of  KCI  and  NaCl  ijl-B  ~  dB-5  =  16'1)  it 
to  the  molecular  weight  of  NaCl  (OS  6)  aa  ihe  iU' 
(erence  found  [  U151)  is  to  the  quantity  of  N'aCl 
contained  in  the  mixed  chlorides— 

16-1  :  58-5  : :  -oiai  :  j-  =  -0685. 
Hence  tbe  oompoaitton  of  the  mixture  ia — 

Sodium  ehlorida OoSs 

"  cida 0746 


From  which  the  quantitiea  ot  aodium  and  potu' 
atum  are  readily  calculated. — Auxltst. 

[46067,  l-Uftlng-ProM. -What  is  the  length 
of  stroke  of  pump  t— J,  M.  Stocks. 

[46069.]  —  Aatomatlo  Arrttnseinaiit.  —  To 
Mb.  LuicA8rKB. — Uake  a  drum  I5in.  in  diameter, 
divided  into  12  spacea,  each  apace  wiit  be  nearly 
lin.  wide  at  the  top  and  must  have  a  funnel-shaped 
top,  eo  that  cheqnea  will  alide  down  Into  the  apace  j 

it  is  inclosed  in  a  cylinder  with  holeiu  the  top  just 
large  enough  for  checks  to  pau  Ihiough.  One 
space  posses  tbe  aperture  every  15  minutes,  thai 
at  six  o'clock  the  drum  ia  geared  to  clock,  all 
checks  dropped  in  before  IS  mmutea  after 


u  first  s 


,   the  u 


t  15 


B  speed  b] 
Thatia 


id  lor  tl 

Oue  aide'  may  have  a  glaaa  front,  tbe  other  aide 
will  have  a  door,  and  each  division  l>eing  made 
separata  can  be  lilted  out  and  the  obecks  rsmoved 
b^ore  aeoood  diviuon  is  touched,  then  eecond 
division,  and  so  on  all  round.  If  yon  do  not  under- 
stand all  the  details  I  will  make  'adrawing  for  yos 
to  work  from.  It  is,  as  yoa  will  see,  impossible  fol 
the  men  to  tamper  with  tha  tell-tale,  and  quite  aa 
impnaaibla  to  put  checks  into  wrong  apace. — W.J. 

LsJiCASTEH. 

[16071.1- Kechanloal  < 
dent  that  you  wish  to  ino 
equal  ratioa  whoee  product  ia  two. 

pair  of  wheels  increiaoa  the  apoed  ii. .._    .. 

one  to  the  square  mot  of  two.  To  do  thia  ^piuii- 
mately.  let  D  and  ¥  be  each  It,  and  E  and  U  cub 
10  teeth.  This  will  give  you  speeds  in  the  propor- 
tion ol  t  to  1-'j6.  To  do  it  exactly  ia  impossible, 
for  yoQ  would  want  the  wheels  in  the  proportion  oi 

10  to   141(2 on  endless  dodmal.     Of  oonrs* 

it  ia  eaay  enough  it  the  wheels,  F  and  G,  do  not 
need  to  be  the  same  aa  D  and  £  :  tor  initiuce,  O 
may  be    10,   and  all   the   rest    20    each.— PlovI 

[IGOTl.]  —  Keohanlcnl  OueHtlon.  —  Tha 
simplsat  way  to  make  the  ahalt  C  turn  twio*  al 
quickly  aa  the  abaft  A  ia  by  catting  tha  aama 
number  of  teeth  on  each  of  the  bevel  wheels,  O, 
E.  and  F,  and  half  tbe  number  on  O.— Au'itsn 
W.  SowaBD. 

[JG072.1— WhoelB  and  Pinions  for  Clook.— 
I  gave  the  number  tor  ■  four-legged  gravi^  regn- 
latJcUat  week.     See  reply  to  iMji,  p.  617.— A 

[46073.]  —  CblmlDV  Otook.  —  Oongi  tor  tha 
Weatminstsr  quarters  ara  n<ade  ot  flat  steel.  About 
ajln.  by3-32in  ia  (aa  far  as  my  memory  servea 
me)  tbe  uiual  size.  The  quarter  gonga  range  from 
3iin.  to  4in.,  and  the  hour  gong  about  7iu.  Tliara 
are  about  2j  to  J  turua  in  each,  and  the  notes  ara 
got  by  ehorteniog  the  innor  end ;  it  ahoold  be 
tapered  down,  not  filed  square ;  bnt  in  my  opioion 
it  would  be  much  the  cheaper  plan  for  "  A  Novioe" 
to  buy  them  ready  made.  It  he  would  like  to  do 
so,  and  will  advertise  his  address,  1  will  put  him  in 
oammonication  with  a  wboleaale  manufaeturar  ot 
goiiga.    Tbe  numbers  for  a  quaitei- chiming  train 


pinion  12 


Waxnine,,      6G        .... 
3ut  on  chime-tArrel  gi^arlng  into 


[46074.]— Dark  Slide.— To  Mn.  LiwciSTEB.— 
It  would  be  diBlcult  to  fully  explain  the  making  of 
tbe  double  dark  slide  without  having  a  series  of 
drawings.  You  should  get  eomeono  to  lend  yOD 
one  Of  thorn,  than  you  will  be  aUe  to  tell  m  a 
moment  whether  you  conld  make  one.  Tbcy  aie 
very  dilficult  things  (or  an  amateur  to  make  ;  and 
03  you  can  get  one  so  very  cheap,  I  should  loallj 
adviae  you  r*" —  '-  — ■—  "-   "    -   "■- 


object  to  have  the  woodcuts  mado,  on  yooi  Bending 
another  query,  I  will  send  drawings  toi  yon  to 
work  from.— W.  J.  LiUCASTKB, 

[46075.] -MaQKaneae  la  Steal.- In  raplj  to 
J.  Edgar,  maoguiBia  orea  of  varying  atrangth  and 
qaalitiea  are  used  in  the  manufactora  of  ateel.  It 
all  dependa  npon  the  elaea  ot  atesl  that  ia  tvqoired 
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to  bs  mvls,  at,  tor  instiiaoe.  in  Bome  steels  as  [aw 
»s  9  per  oBnt.  to  10  per  cent,  is  used,  vti  in  othn™ 
nearly  a  chemLsally  pure  muiKineso.  If.  howerar, 
J.  EJ^ar  will  oommuBicate  with  me  direct,  T  ehall 
ba  f(l>d  to  plus  him  in  reoaipl  of  irhataTer  intor- 
mition  he  standi  io  Deed  of,  as  I  enppl;  SV  per 
oent.  of  the  nungmneH  ooniumsd,  and  am,  there- 
fare,  in  a  pontiom  to  Kiva  hiai  anything  he  wants. 
— Oxo.  a.  Blackitxij.,  S?,  Chapel -street,  Lirer- 

[4SOT5,]— SasKKiiMe  la  Steel. —  The  on 
chiefly  uHd  tor  its  mangauese  fa  making  stwl  ii 
e^iegel-eisan  oi  specolai  iron,  which  has  the  addi- 
tional adTaDtage  of  cantuniiiB  a  laiige  qoantitT  of 
carbOD.  It  ia  obtained  b;  imelUng  m  a  blast  lul- 
;4.i.  .u 1 .v:.: -eoonlaininga 


Dace  with  eharconl,  a  spathio 

large  ptopoition  of  Dunguwee,  iudii  as 

the  BrendDD  HilJs.      The  analysis  of  ■ 


This  is  nsed  for  making  Beseemer  riaol,  bedis 

in  the  proportion  of  a  boat  1  part  to  30  puts  M  pi^- 
imn.  In  Hoatli'a  proc«M  tbemanganaM  is  osed  in 
the  torm  of  carburet,  irhich  is  tormed  b;  heating 
■  miitoie  of  black  oiidfl  of  manguiesa  and  obar- 
coal,  or  Bume  other  aubstanoe  oontaiulag  caibon, 
uoh  as  coal  tar. — 7.  Babkeh  Cooce. 

[46070.]— aovameTa.~Fint  deoide  npon  the 
laDgth  you  would  like  the  armi  to  be,  a*  this  a 
often  iiiflueooed  by  the  ipsea  at  oommuid.  Bale 
ixoia  "Tampletun";  Diride' 375  bytbasqoare- 
Eoot  of  Uiepeudulum's  length,  and  half  theqiiotiMi' 
-will  be  the  velaeily  requited.  The  weiahl  of  thi 
ball*  may  be  found  by  ■'  the  lalo  ot  thumb,"  ai 
■ay  weight  lufE-iiaut  to  o»Brr(>me  the  friction  oL 
the  fliiuga  is  all  that  is  reqaisite,  any  more  than 
this  being  uuuecussarj  and  useleu.  There  la  only 
one  form  of  throttle- ralve  which  is  ot  any  valae, 
ftnd  that  in  of  oral  section,  dosing  at  aboi ' 
angle  of  .iU\— J.  J,  A.,  Livarpaol. 

[ICOSO.]— BoTlnr  m  the  Lathe.- Theqmckut 
way  is  to  use  an  American  wlE-centring  cbucb, 
■neb  u  are  sold  as  the  Victor  drill-chuck  and 
othen  of  that  clau.  K^lina  tbat,  the  nut 
plan  is  the  one  T  use  mjsau,  which  ie  to  ki 
master-chuck  flttiug  the  mandril -tore  w.  Tl 
bored  out,  and  camcs  hnera  of  a  itaudard 
which  iico  in  turn  held  with  a  sat-ectew.  To  Bt 
the  MnriB  drills,  yon  need  to  turn  down  a  piece  of 
lod-iron  to  flt  the  maater-chuok,  and  then  with 
the  drill  it  is  intended  to  carry  bore  the  hole  so  tar 
down.  The  steel  Sft-screw  of  the  maslar-obuok 
eomsa  tbrouRh  the  iron  lintr  and  bites  on  the  drill- 
jhank,  so  that  the  whole  is  held  firmly  and  with  nc 
looee  parts.  The  only  drawback  is  that  it  m«uu 
a  aepocate  liner  far  each  eiie  of  drUl.— SusLiaar. 


-  Bngloe   Dtafframs.  —  You  b^re 


better  still,  the  disKratua  IhennelTeB,  I  can  tell  yon 
what  is  at  fault.  Oae  conspicuous  fault  seems  to 
arise  from  the  pipes  between  the  two  cylinders 
being  loo  small,  whioh  the  reoeiTer  doea  not 
lemedy.— J.  6.  Suiplki,  Ooa  Works,  Bnmley- 
[460RT  1- T( 

"Vou  omitted  to  gire  the  scale  ot  'diagrams,  bat, 
Judging  from  appearoDcee,  1  think  yon  would  do 
better  to  cut  off  at  ooe-Chird  stroke  in  the  high 
pressure  cylinder,  and  at  halt-stroke  in  the  low. 
preesuTe  cylinder.  Let  ma  have  size  of  steam  anr 
■shaust  porte,  travel  of  vbItbs,  and  whothoi 
inirked  direct  or  throngh  a  rockintf  shalt,  also 
dimensions  of  TolTes,  and  I  will  telfyou  what  I 
would  do  to  get  the  beat  results.— LiJlOk  Omhu 

[10082.] -SrlviDgr  Smith's  F*n.~I  fait 
Iiow  your  fan  can  lie  "  blown  with  a  pole,  bellows 
fathiou,"  as  Tou  aver,  aa  a.  Kin.  fan  would  be  a 
bleak,  tiloeted  bloirer,  unless  remlnog  at,  say,  5011 
pec  minute ;  it  is  utter  rultish  to  hear  apeak  ol 
those  little  toy  eiijfiaes  conatiuitly  mentioued  in 
these  pages,  u  about  to  be  Qtted  to  boata,  pump*, 
fans,  and  so  forUi ;  make  your  cjrliuder  at  least 
Sin.  diam.  by  <iiu.  stroke,  or  your  Min.  fan  will  fail 
to  toroe  the  tire  iufiieient  tor  a  haary  heat,— J.  J. 
A.,  LiTerpool. 

J_4G032.]  — DrlTlng  Smith's  Fan.— An  engine 
I Jm.  bote  would  bo  "  nowhere  "  with  a  Uin.fan 


or  Sin.  stroke,  and  that  would  be  none  too  large. 
31ie  boiler  for  auoh  an  cDginc  I  ahonid  hare  about 
3ft.  long  and  Itt.  (iin,  diameter.  This,  if  set 
boniontally  in  brickwork,  would  be  the  simplett 
(oim.Theplate  should  bo  !iD.,  and  ot  the  beat-^eat  I 
boiler-plate.  By  the  rule  I  use,  tiTet  fin.  dlam. 
would  be  the  right  siie ;  the  length  under  the  head, 
llhk. ;  distance  apart  from  centre  to  centre  of 
mrtt,  liin.;  breadth  ot   lap  of  pUte,  Sin. ;  the] 


eads  to  be  flanged  inside  the  oylindrical  shell , 

hole,  Rln.  by  Sin.,  with  stiffening  ring  round  the 
edj^e. — SiJSuoiiT. 

r<a03l.]  —  BoUer.— Memo.— Just  read,  mi 
andinwaidly  digest  my  reply  to  No.  100(12  on 
subject,  and  cosae  to  e^rpeot  boys  or  toy*  to 
able  to  do  men  or  machine  work.    Use  coals  _._ 
Sring  unless  ^on  haye  a  superfluity  of  tin.    Moke 
Vuut  joints  with  red  and  wUte  lead  mixed  together. 
Wh«o  about  to  use  it.  screw  up  moderatdy  and 
repeat ;  wheu  engine  is  hot,  use  hemp  goaket  tor 
psisking.— J.  J.  A.,  Liverpool. 

[IGOSl.]  — Boiler. —Simplest   form    of   boilar 


a  boiler  ot  the  vortical  claoa,  with  apecial 
Tongemanta  to  use  a  gas  fire.  Horizontal  bi 
might  be,  Bay,  3ft.  long,  and  Itt,  3iD.  diam. ;  1 
gruo,  1ft.  square  ;  plate  should  bs  |ln.  thick 
also  reply  to  No.  460SJ).  I  should  carry  from 
301b.  to  401b.  of  steam  in  such  a  boiler,  lint  a  -2ir 
bore  engine  is  a  httio  small,  except  it  tuna  at 

r*t  spaed,    say,   280  revolutions  a  minnte, 
old  stronaly  advise  you,   if  possible,  to  nse 
coal  firs  with  perhaps  c.ike  mixed   sfter    stemi 
is  np.     Lag    tbe   cylinder  flnt   with  felt,  an 
then  Btripa  ot  mahogany  overbeld  in  place  wit 
brass  bands.    For  making  the  joints  of  cylindi 
coven  and  valve-chest,  use  tbidc  drawing-paper 
soaked  in  boiled  oil.    This  will,  i(  the  joints  are 
properly  faced,  ueror  leak.     Pock  the  glands  with 
lamp-oottou  well  soaked  in  tallow. — SuHuaHT. 
[46087.] — Air-Pump.  —  I   suppose   you   mean 

Jou  bare  to  put  in  new  injeetiou  pipes  to  cor 
Buior.  It  so,  let  the  pipes  have  a  alight  fait 
the  well.  If  I  do  not  understand  yon  tijht,  B 
what  the  pipes  ore  tor,  and  1  will  help  you  wi 
pleaBore,— LiDOB  Oiciu  VmciT. 

[460SS.]— SolabUitr  la  AlooheL— Potassium 
and  sodium  carbonates  are  praotically  iosolable  ii 
aloobol. — A^ioLYST. 

[4G0SS,]-SalubllitT  In  Aloohol.- Both  car. 
bonate  of  aodu  and  oarbonate  of  potash  are  in- 
soluble in  alcohol.  Baing,  however,  solublo  ic. 
water,  they  are  distatved   to   a   sUght  extent  by 


methylated  spirit,  as  that  subitaiun 
never  anhydrous.— AuBKD  W.  SowiBD. 

[40000,]— Spectroacop«,— Use    a    spirit-lamp 
with  blowpipe  :    this  gives  a  good  beat,  aud  wiU 
enable    you    to  '  work  almoat  aa  well  as   with 
BuDsea  borner.    The  blowpipe  I  mean   ia  ael' 
acting,  and  enables  yen  to  use  both  hands  when  ei 
perimentiug.     Yon  oon  get  Lockyer'e  3s.  6d.  book 
on   tha   BpeetroscoiM,  and   ga   tbrongh  all  the 
eiperimeots  init:  then  examine  any  metal  or  ore 
that  may  coma  in  your  way,  make  a  note  ot  it, 
then,  by-and-by,  you  will  becinae  proficient. — W. 
J.  Lamoasieb. 

[40000,1— SpootroaooDO.— If  "  C.  H.  T."  has 
no  gas,  hb  should  use  a  tamp  burning  methylated 
spirit.  It  purchased  at  an  oil-shop,  core  tbould 
be  taken  to  get  spirit  and  not  methylated  flniib. 
Wilh  such  a  lamp  and  a  Bmall  direct- vision  speo- 


„ neither  gas  not  apiiit  ia  of  use, 

tumperature  produced  by  their  oombuation  not 
being  lufliinently  high.  Beoourse  must  then  be  hod 
to  the  induced  electric  current  or  to  the  oleotrio 
ate.  The  following  works  may  be  read  with  ad- 
vantage:— Proctor's  "The  Work  of  the  Spectro- 
scope." Lockyer's  "  Studits  in  Spectrum  Analysis," 
and  Browning's  "How  to  Work  with  the  Speotro- 
soope."— AirsEB  W.  Sowiau. 

[46091.] -Kaobantool  Law.- That  when  a 
perfectly  elastic  fixed  body  (the  tuble)  ia  strnok  by 
a  body  (the  top)  moving  in  one  direction  and  free 
to  move  in  any  direction,  ttie  motion  is  reflected,  or 
its  direction  ia  laveraed.  as  when  a  boll  ia  tlmwn 
against  a  wall. — J.  H.  Sracxa. 

[1G091.]— Naarattves.  — YoD  can  take  a  paper 
negative  just  OS  you  wuuld  take  a  gelatine  nega- 
tive ;  but  u  paper  negitivo  will  not  ba  of  muoh  use 
to  you :  better  take  a  gelatine  negative,  then  print 
from  that  on  to  the  papet.  The  development  of 
the  paper  ia  done  with  either  ferians  oxalate 
devaleCKr.  or  with  pyro.  Shall  be  pleased  togive 
you  fall  information  how  to  go  to  work. — WT  J. 
LiJicASTin, 

[16099.  ] — Freaarrlnr  and  Arrkncios  Foaall  - 
Sheila,  &a.— The  state  ot  pressrratiau  of  fossils 
depends  on  the  nature  ol  the  strata.  Limestone 
losails  for  the  most  part  need  no  attention  save 
cleaning,  tot  which  very  weak  gulphuiic  acid  aud 
rater  ia  aa  good  oa  anything.  For  the  others, 
;nmining  or  glueing  is  the  only  way  ;  or  if  the 
uatrii  tie  very  soft  and  crumbling,  it  is  as  wall  to 
ilacs  it  in  a  little  plaster  of  Paris,  which  presently 
lerdens  and  keeps  the  specimen  from  falling  to 
.teces.  For  plant  and  fern  Impretsicua  such  as  ate 
found  in  tbe  conl-measureSj  dip  them  in  gum- water 
as  soon  aa  possible.  I'his  is  better  tbsu  gumming, 
aa  the  objectionable  shiny  appearance  is  avoided. 
It  is  almost  impossible  to  preserve  impressions  in 
vary  sott  or  wet  days,  and  great  care  and  tendsi 


handling  would  Iianecesssrjr.  Themodeolairange- 
ment  usually  addpted  by  scientific  men  is  slips  ot 
ttlass  oovareil  with  paper,  and  made  to  fit  in  the 


on  the  enlarging  lantern :  but  in  the  baak  numbers 
ot  this  jouniol  you  will  liod  a  moss  ot  information 
on  the  qusatiou.  Put  the  points  you  wont  to  know 
into  the  form  of  a  query,  and  I  will,  it  po«*iblB, 
tell  you  what  yon  want.- SrotUOHT. 

[4609H.]— H,B.  Ballway.  —  Leaving  Queen- 
street  Station,  there  are  iiist,  300  yardslevei  line, 
then  comes  tlH  inoline  proper,  1  mile  WO  yards 
long,  liaiog  1  in  4a,  and,  lastly,  274  yards  rising  1 
ia  l.'^.i.  Total  distance  between  Ijoeui-strMt 
Station  and  Co  sriairs  is  1  mile  4^  uhsuu.  Yes,  a 
atattonary  engine  is  employed  for  workiogthis 
incline,  the  train  engine,  ot  ooDise,  aseirtiag. 
Loooaiotive  power  aloue  has  bsan  used  irith  moce 
or  less  Miooesa.  Between  1H44  and  IS47  this  wo* 
the  cose,  and  in  1347,  Ui.  Paton.  ot  tha  S.  and  Q. 
Boilway,  designed  twopoweifol  0-eoaple4  SDginas 
to  oasiat  trains   op  tha  incline.     Tha  wheels  wuB 


bava  no  reoord. 


t  should   1 


f  they  wsi 


IHin.  by  'ilia.  They  were  plaosd  outside,  direatly 
over  the  leading  wheels,  and  inelinad  to  an 
abnormal  extent,  30"  to  lb",  I  should  say.  A  large, 
and  not  very  boadsome,  dome  aud  safety-va&a 
WBie  placedontheboilerleagth,  also  a  safat^- valve 
over  the  fltabox.  They  weighed  27  tons,  ood  stood  on  a 
wheel-base  I4fti  They  wen  named  the  "Samson" 
andthe'-Heroules."  ThetarmerwaaNc.42andthe 
latter,  I  believe.  No.  43.  Owing,  however,  to  the 
locomotives  slippiug  and  otherwise  losing  time,  and 
probably  tor  oiher  reasons,  the  winding  engines 
were  s^itin  resorted  to.  The  remaming  46  miles 
60  chams  are  almost  level,  the  steepest  gtadient 
being  333  yard*  of  1  in  GOO  falling,  neat  Potmont 
Junction,  and  800  yards  falling  1  in  fiOO,  and  600 
— j_  _!_.__,  !_  -iOO,  both  between Haymaiket  and 
Stations.    Thus  it  will  be  seen 


yards  rising  1  in  30) 
Warerley-btid^  S 
that  tha  formation  i 


deemed  practicable,  unless  worked  by  auxiliary 
power,  ftrust  that  this  will  furnish  "E.L.P.* 
with  all  the  details  he  requires.  -CoBSTUua. 

—  Hard    BtaeL — Set    diamond-point 
'      "  ae.     Often  adTertised  in 

iieiOl.]— FalrlieBnfflnea,- Ur.J.W.  Bamer 
I  find  a  great  deal  rf  informilioo,  and  seveld 
articles,  on  tbe  Fairlie  euginos.  in  Vol.  XXIX., 
page  Ml ;  Vol.  XXK.,  pages  107  Ollmtrated).  118, 
and  57i);  VoL  XXXI.,  page  477;  Vol,  XXXIL, 
lage  353 ;  and  Vol.  XXXIII ,  page  S9.~T.  B. 

r46l06.1-To  "SnnUffht."— I  am  sorry  to  be 
ibtiged  to  toll  you  that  the  size  of  engine  you  name 
Till  not  drive  a  fret  saw,  that  is,  to  do  any  work. 
:t  would  bequite  inauflicient  in  power.  The  steom- 
presBute  beini;  so  low,  would  still  turthst  iuoreaia 
Che  disability.  You  would  want  at  least  a  Sin. 
bore  engine  with  a  suitable  boiler  to  do  any  good. 
II  you  Blill  desire  to  moke  a  boilat  to  drive  your 
Jin.-bore  ongiue,  I  would  tell  you  siie,  Jcc,  oi 
would  you  get  a  larger  engine  Uid  proportionate 
boiler  Y — SusLiani. 

[46108.]  —  OttJect-aiMMB  — Slalrtaa.  —  I 
would  advlsa  you,  as  being  mschanioally  casiar,  to 
-naks  a  new  eyetube,  two  or  three  feet  long,  and 
>ut  the  flint  oouasve  in  the  end  near  the  o.g.,  and 
the  eyepiece  in  the  other  end,  and  let  it  all  elide 
together  to  adjust  it,  and  it  then  works  aa  a  very 

' eyepiece  tube,  and  wiU,   perhaps  odd  abont 

foot    to    tbe    length    when    drawn    out  and 

focuased.     Queiy  2.  The  length    depends  on  the 

in   and   the   local   length   together,  and  I 

illy   placed  mine    Bo  as  to  make  the  total 

Teugth  from  lift,  to  about  lilt.    QieryS.  Thtee 

---hea  stopped  down  to  Ijin,    The  concave  IJin. 

mater.    Query  4.  No;  and  I  do  not  tUnk  It 

tid  be  expected  to  abow  these  objects;  somatimas 

lu  Bhown  the  shadow  ot  Saturn's  ring  upon  the 

planet.     Quety   i.  Srvetal   methods   have   been 

dosonbsd  of  ascertaining  the  power  ol  lelHacopcs  in 

hack  numbers  ot  "E.   M."     Query  G.  Whichever 


[46109.  J-Hanlneo»  of  WB,ter.~"Ily«r"shoaU 
get  at  a  chemist's  a  small  fluk  known  as  a  "minia- 
ture gallon,"  aud  a  pipette  tube  graduated  in 
cubic  centime trea.  These  can  ba  purohawdfota 
few  [lence.  A  few  ounces  of  soap  solution  (Caatila 
aoap  dissolved  iu  spirit)  aud   a  stoppered  bottts 


and  pnt  It  into  the  ttoppareiT 
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1  OS.  of  >oap  golutJoii ,  iluke  well.  BeiiuII — no 
lathf  t ;  add  another  cc. ;  nhaks  u  before.  Keep  add- 
ing toap  in  the  ume  way  uatii  a  good  flzsd  lather 
il  prodDoed,  and  the  number  of  cnblo  Mntimetrei 
<rf  loap  added  to  produce  lathet  u  the  aamb«i  of 
d«greei  of  hudneu  of  the  water.  II  ondsr  flra  ot 
MX  it  may  be  cUaied  u  aatt :  if  oTer  that  it  ii  hard. 
MOW  thai  I  have  tiied  going  up  ai  high  as  30  and 
36  d«gn«a. — Kobesi  EIodfbet. 

[4S109.]  —  Hardseas  of  Water.  —  The  best 
nuthod  for  detaimiaing  the  degree  of  baidneu  of 
mtex  ia  that  ptopoaed  by  Dr.  Club ;  it  is  oou- 
diuted  aafollava;—TOco.irf  the  water  are  put  into 
*,  Iti^pvied  bottle,  and  a  itanoard  solution  of  loap 
indiliitealoahol  addedtrom  ■  buiette  until  a  pet- 
manant  lather  is  obtwned.  The  contents  of  the 
botUa  moat  be  ligoroniiy  shaken  after  eaob  addi' 
lien  of  the  soap  solution.  The  soap  lolDllon  is 
naparad  b;  dUsolTtng  cntd  soap  in  oroot  spirit. 
It  u  stand  ardisftd  by  msana  et  a  standard  solution 
of  oaldmn  chloride,  made  by  dissolting  D'l  gram, 
of  Iceland  sptr  in  dilute  hydioahloiio  acid,  ara- 
—  na  and  dissolving  the  residne  in 
To  1600.  of  this     ■  "^  - 


of  Iceland  spar  in 
Bcmting  to  arTnasi 
lOOec.  d  distilled  i 


dUntsd  with  640C.  of  disIUl«d  wat«r,  the  soap  solu- 
d  the  anantity  required  to  lonn  a 
I  notwl.    13i«  rvmaindu'  of  the 


tion  it  added,  Mtd  the  anantity  required  tc 


K  standard  solution,  and  wban  used  to  TOoe.  of  a 
sample  of  water  as  aboTe  described,  each  oc.  con- 
sumed indicate*  1  grain  of  calcium  carbonate  (or 
Us   cqaiTaleot)   in  one   gaUon  of  the  water.— 

JMIOS.I— Bftrdnna  of  Water.— Tbi*  Is  gou- 
y  estimated  by  Clark's  method,  which  is  based 
npon  Uie  tact  that  when  pure  water  is  mixed  with 
a  Tsry  small  qnantity  ol  aloohoUo  solution  of  soap 
and  shaken  for  a  few  mioutM,  a  troth  is  produced, 
whiiJk  is  persistent  tor  some  niinntes,  whue,  ou  the 
contnry,  when  the  water  contain*  oaldo  salts  in 
solution,  no  such  troth  is  prodacsd  ontil  a  snfflcicnt 
qnautity  of  soap- solution  nas  been  added  todecom- 
pose  these  salts.  The  quaa^y  of  soap-salution 
requisite  to  produce  the  fjoth  in  water  contaioing 
•nch  ssits  is  to  such  an  extent  propoitionate  to  the 
■mount  of  these  salt*  in  the  waler,  that  with  a 
toap. solution  of  known  Tolumetria  value,  the 
degree  of  hardness  is  indicated  bj  the  quantity 
Mqniliteto  produce  the  troth  in  a  airen  quantity 
of  wi^er.  The  hardneae  ot  water  Is  eipreised  in 
degrees,  each  ot  which  representg  Olgrm.  of  calde 
eaAonate  in  a  litre  (l,000cc.)  of  water.  The 
•oap-iolntlon  ia  made  by  diisolring  white  ourd- 
■oap  in  alcohol  (sp.  g.  ■Si),  and  its  atrengtli  is 
adjusted  so  that  lOOce.  auffloe  to  produce 
the  froth  with  lOOoc.  ot  a  solution  hanog 
20°  of  hardness.  This  salution  is  prepared 
by  dissolving  '20gTm.  of  pare  calcic  carbonate  in 
hydrochloric  add,  srapomting  the  aoIutioD  to  diy- 
DBSs,  so  as  to  remove  all  eicees  ot  acid,  then  redia- 
solving  it  in  pure  water  and  making  Dp  the  Tolume 
to  exactly  one  litre.  This  standard  caldum- 
solullon  of  20°  o!  haiduess  is  kept  in  a  well- 
Bteppered  bottle.  A  aeiiea  ot  other  ealdum- 
ttandards,  varying  from  ooe  degree  upwards,  may 
be  made  by  dilating  that  solution  in  doe  proper. 
tlons  with  pure  water.  lOOcc.  of  the  water  to  be 
examined  la  measured  into  a  stoppered  bottle  Of 
doable  that  capadty,  and  the  soap-solution  is 
added  to  it  from  a  graduated  burette  m  small  suc- 
cessive portions,  the  water  being  well-shaken  in 
the  bottle  after  each  addition.  This  is  coutinued 
until  a  persistent  froth  appears  on  the  inrtace  of 
the  water.  A  second  experiment  is  then  made 
eompMativelv,  with  the  water  and  the  standard 
■olDtlan  to  which  it  approximate*  most  closely  ia 
hardness.  Should  the  barduess  ot  the  water  ex- 
oaed  10*,  thaa  it  must  be  diluted  with  such  a 
volume  ot  pme  distilled  water,  that  its  hardness  is 
ledueed  to  within  20^,  and  lOOcc.  of  the  mixture 
tasted.  The  degree  ot  hardness  found  for  the 
mixture  is  then  nialtiplied  by  2,  3,  or  4,  according 
to  the  extent  to  which  the  water  ha*  been  diluted! 
— F.  BaxssB  Cooxs. 

[46111.]— Cnttlnff  TUee.— Mark  a  line  across 
tbe  face  where  yon  want  to  cnt  the  tiles.  Take  a 
Knall,  *harp,  cold  chisel — say,  about  Sin.  long,  and 
■bout  |in.  or  ^in.  wide ;  hold  it  to  the  line,  and 
^ve  it  light,  smart  taps  vrith  a  light  hammer  all 
along  the  line  (be  careful  to  be  exact  to  line). 
When  you  have  done  this  all  across,  Mveras  the 
Hie;  lay  it  flat  on  four  baud  (slightly  bellowed), 
and  tap  the  back  of  it  with  the  hammer  behind  the 
line,  when  it  will  divide.  A  couple  of 
more,  according  to  your  care  and  ikill] 
-  "-'  -  -'-'-uewill        ■      ■■ 


created  energj^.     In  either  case,  the  problem  ot 

perpetual  motion  will  be  solved  at  last.  But, 
unfortunately,  the  E.U.F.  of  a  battery  doe* 
Qot  depend  upon  "reasoning"  (however  un- 
reuionable)  ;  and  in  a  secoodary  battery,  the 
S.M.F.  is  not  changed  bv  changing  the 
nnmber  of  cells  at  the  charging- battery,  but  (as  in 
any  battery]  it  simple  depends  upon  the  elacro- 
chemical  nature  of  the  materials  coiupasiDg  it. 
Let  E  ■>  the  E.M.F.  ot  a  battery,  B  =  the 
reoistance  in  circuit,  and  C  =  the  strength  of 
current  in  circuit;  then  C  =  E  /  a.  In  your 
method  of  cliarging  call  E  of  Bunsen  positive,  and 
E'  of  seoondiry  negative,  becsuse  they  act  in 
opposite  directioni.  Then,  since  thsy  act  in  the 
cirauit  of  resistance  B,  the  strength  of  cur- 

in  charging  will  beC  =  E(B-E'/B; 

ce,  if  E  and  E'  are  equal,  no  current  will 
pass,  and  therefore  the  secondary  cannut  be 
oharcred  by  Buuien.  In  charging  any  seoondary 
batterytbetotalE.U.F.tncircuitmuBtbapoeitiTS; 
—  -- other  words,  the  E.M.F.  ot  charging-battery 

always  be  greater  than  that  of  lecoHdary. 

Tou  could  charge  secondary  of  unit  E.U.F.  by 
'—  BnuBen  cells  (each  of  unit  E.U.F).  joined  in 

,  because  then,  C  =  2B/E   -  E' ;  R,  (B) 

b^g,  as  before,  the  total  resistance  of  drcuil. 
But  you  eaimot,  even  in  theory,  get  more  eLectridty 
out  of  seoondaiy  than  chargtng-batteir  puts  in, 
snd  in  practice  yon  always  get  less. — J.  U.  Srocats. 
[16114.]— The  Analy«la  of  Olutmenta,  &o. 
Treat  a  portion  of  the  dntment  with  ether,  which 
will  dissolve  tbe  fats,  and  leave  the  mineral  oon- 
itltuenta,  vUoh  may  then  be  aaamiaed  by  the 
ordinary  methods  of  qnaUtative  analysis.  Another 
portion  may  be  boiled  with  water,  allowed  to  stand 
nntil  cold,  the  upper  laver  of  tat  removed,  and  the 

aieous  solution  tasted  for  mercuric  chloride,  this 
t  being  solnble  in  ether. — AiuIiTST. 
[48114.1— The  Analyaia  of  Olntmenta,  Ac- 


er Sat  sandatoae  v 
>o  that  w' 


nlaid 


make  the  edge 
.,  it  cannot  be  saeu  uai.  i 
if  done  skilfully.— KuTBT. 


a  "  out"  edge- 

[4G113].  —  Secondary  Battery. — It  you  cac, 
cbarge  one  secondary  cell  having.the  same  E.U.F. 
at  tbe  cell  of  Buusen  used  in  clu»ing  it,  then  you 
will  have  itored  energy  without  loss ;  but  it  you 


it  only  d 


you  will  have 


black,  the  per-salt  .._  ..  , , .__ 

as  a  white  precipitate.  Filter,  and  to  the 
aitrate  add  sulphide  of  ammonium ;  if  Zu  ii 
present,  it  will  be  thrown  down  as  a  white  preci- 
pitate. Bedinolve  the  preoipitaled  Hg  and  Bi  in 
oitric  add,  nearly  neutralised  with  ammonia,  and 
add  chloride  ot  ammonium  and  hydrochloric  add, 
then  a  larse  quantity  ot  water.  The  BI  will  be 
predpitated  as  chloride,  whereas  the  Hg  will 
remain  in  solution.  For  testing  beer  for  iron  and 
alumina,  evaporate  one  or  two  litrea  ot 
the  sample  to  dryness,  and  iaanerBle  the 
residue.  If  iron  be  pment,  the  ash  will 
of  a  reddish  colour,  whereas  in  genuine  beer 
is  always  white  or  jp-eyish  white.  Take  a 
rtion  ot  the  ash  and  boil  in  strong  hydrochlorie 
id,  with  a  little  nitric  ;  Biter,  and  to  the  Bltrale 
add  fermoyanide  ot  potassium,  which  will  give  a 
blue  precipitate  of  Prussian  blue  it  iron  be  present. 
Take  the  rest  ot  the  ash,  bail  it  in  strong  HC], 
and  evaporate  to  dryness  ou  the  water- bath, 
in  order  to  render  iusolnble  any  silica  which  might 
have  been  in  soIutiOD.  The  dried  mass  is  thea 
moisteuFd  and  heated  with  a  ton-  drops  of  strong 
hydrochloric  add.  About  fiOoc.  of  water  are  added 
and  the  solution  mtared.  The  filtrate  whioh  con- 
tains all  the  alumina  as  chloride  ot  aluminum,  Is 
made  strongly  attaliue  with  a  solution  o(  pure  pot- 
The  potash  predpltates  the  phosphates    ' 


added  until  the  reaction  ot  the  liquid  i*  deddedly 
alkaline.  If  anf  predpitate  be  thrown  down  ft 
consists  ot  almmua.  Jt  is  of  the  highest  import- 
never  contain  any  alumina;  but  the  cauatio  pola^ 
(or  soda)  U  liable  to  be  largely  contaminated  with 
it.  Care  must,  therefore,  be  taken  to  use  only  pure 
potash.  The  solution  must  be  freshly  prepared  and 
not  allowed  to  stand  tor  any  length  of  time  in  a 

S'sss  flask  or  bottle,  from  which  it  would  be  aure 
dissolve  alumina.  For  this  reason,  the  «.lfc«im'' 
solution  must  not  be  boiled  in  glass  or  porcelain 
vessels,  but  platinum. — F.  Bxbxeb  Cooui. 

[IGllS.]- Paoklnr  for  Small  Alr-Pums.— 
Lamp  cattou  (not  woven  wick)  will  be  found  to 
answer   as   well    aa    anything.— LiBOB    OxinA 

[46115.]- Packing  for  AUr-Pmnp.- Nothing 
would  be  better  than  a  leather  cup-aliped  collar. 
This  would  be  beat  to  keep  tight  and  yet  work  aa 
easily  as  possible. — SuNuaoT. 

['16116.]— Private  Telegraph  Wirea.— It  is 
impossible  to  answer  this  question  without  undei- 
stauding  how  the  telegraph  wire  came  to  its  pre- 
sent position.  By  whose  authority  or  consent 
were  the  posts  fixed,  for  there  must  have  been 
some  consent  given.  When  wire*  have  been  law- 
fully put  up,  I  do  not  know  by  what  authority 
they  can  be  palled  down  again,  nuleu  they  are 


proved  to  be  a  nuiaancs. — ^Fksd.  WmuuiyiKLD, 
Solidtor,  2,  Qresham- buildings,  Qnildhall. 

[4«1 18.}— Slide- TAlve  and  Piston.— An  on- 
st^dy  vaouem  may  arise  from  other  oansa*  than 
leaky  valves  and  piston.  If  your  engine  cylinda 
is  fitted  with  indicator  cocks  at  each  end,  then  pot 
the  crank  on  dead  centre,  and  open  the  cock  at 
oppositeeod  ot  cylinder  to  where  piston  is.  Now 
turn  on  the  ateam,  and  if  any  rashes  out  ot  ths 


^ opposite  end  ci  cylinder,  torn  on  ths 

stearo,  and  yon  will  see  whether  it  is  the  piston  a 
valve  that  is  leaky.  Be  careful  the  orank  is  on  th* 
dead  centre. — Libob  Oxsn  Viiicrr. 

[4G11S.]—Sliae- Valve  and  Platan.— A  nmpls 
test  would  be  to  try  the  slide-valve  for  leakags 
first.  To  do  this,  take  out  the  pin  of  the  alide-rol 
joint,  aiul  place  th*  valve  in  the  middle  pootion : 
now  open  the  cylinder  cocks  and  turn  ou  fall 
ateam.  Aa  the  valve  would  cover  both  porta,  any 
ateam  paiaing  out  it  the  cylinder  coaks  would  show 
leakage,  and  would  also  dNnonabals  whieh  said  ot 
the  valve  w*«  in  fault.  To  test  the  piatim,  let  lb* 
■ngjne  stand  on  the  one  dead  centie,  them  turn  en 
steam  behind  Ihapaalon,  and  if  any  leakage  ooonis, 
will  also  ahow  in  the  cylindsi  cooks.— Sinrua^ 
[4SlI9.1-I>a&leU'a    Batteir.- If^    "J?^ 


Bennner" 
add  into  thi 


were  to  put  a  few  drops  of   tolphnilc 

into  the  solution  of  tolphate  of  copper,  and  a 

larger  quantitj  of  snlphnrlo  acid  into  the  water,  I 
dsn^t  think  he  will  have  causa  to  complain  of  ms 
action  of  the  battery,  provided  also  that  tbe  ceDs 
are  coupled  one  to  another,  and  not  each  cell  to 
itself.— Qeo.  a.  BuczwBLL,   26,  Chapel-ttraet, 


your  address,  I  could  put  yon  In  O 

with  a  Brm  who  make  these  things  a  spsdalitjr.— 

Labob  Ojcni  TiBCii. 

[4G126.]  —  Oarbollo  Add.  —  When  this  snb- 
sbuioa  ia  agitated  with  water  it  diasolvas  to  a 
limited  extent  in  the  water;  but  no  checaioal  aetioa 
known  to  act  destructively  on 

"■■      "i 

bolic add,  although  oSeoavetosome  persons,!* to 
me,  rather  refreebmg  tiuia  otherwise ;  at  any  rate, 
it  la  iuflnitely  preferable  to  the  odonx  ot  aawar- 
gas.  I  am  not  awara  Uiat  it  increases  the  appetite, 
but  on  the  other  hand,  sewer-gas  would  be  Tery 
likely  to  spoil  it. — AiraLvsr. 

[46126,]— Iiawa  in  Aeffard  to  Talephone 
Wlraa. — I  am  not  auffldsntly  vsrsed  in  the  various 
statutes  to  answer  eompletely  thi*  question,  bat  I 
do  not  think  wires  can  be  put  np  without  ths 
consent  of  th*  proper  local  authorities,  as  well  as 
of  the  landlords  couoemed.  As  to  crossing  private 
prap<c^,  here  again  the  right*  of  the  cempaniaa 
depend  upon  tjie  power  given  theca  by  their 
own  statute*,  which  must  be  eonsnltsd. — FxxD. 
WBrBSBjTELo,  SoUutor,  2,  QreebaiD- building*. 
GuildhalL 


01  epanCT  probably.      I  should  advise  you  1 _. 

a  full  sue  card  model  ot  the  valve  and  taos,  and 
so  get  the  matter  righL  I  have  not  tine,  1  aSk 
sorry  to  say,  at  ths  preaent,  to  giva  the  matta 
consideration,  and  so  definitely  deal  with  it.  But 
I  think  that  Uie  omission  ot  the  lead  is  where  yov 
■re  at  fault.  If  jou  have  corraatlr  taken  jooi 
theoretical  dimensions  and  travel,  it  should  ear* 
respond  with  the  actual,  ot  oonree.  And  I 
always  prefer  to  make  the  theoretiaBl  and 
practical  agree ;  and  I  strongly  deprecate  having 
to  make  any  deductions  from  the  theoretioal  cal- 
culatioti*  to  make  them  agree  with  tbe  tacts,  as 
shown  in  actual  facL — Smnjaar. 

[4«129  J— Adheaiva  Weight  of  lAoomoUvea. 
—To  "  ama-Tou."- The  subject  of  ttactiTe 
force  and  adheaive  weisbt  of  looomotiTaa  was 
very  full;  discussed  in  ToL  XXVI.,  to  whieh  I  wiU 
refer  your  oorxespondent.  In  the  example  givasi 
in  the  query,  "Uoide- Yoke "  bseea  part  S  his 
calculation  npon  the  erroneous  supposition  that 
"  the  resistance  at  a  speed  of  60  mile*  an  honr  is 
301b,  per  ton."  To  find  the  total  resistanoe  of  an 
engine,  tender,  and  train,  on  a  level  line  in  every- 
day working,  the  formula  x  =  v'  ;  114  -|-  12  i* 
used,  and  I  may  state  that  in  practice  I  have  found 
it  to  be  most  correct.  Applying  this  rule  in  the 
preaentinitance,  wehive&O'/ni  =  3t-571b.  per 
ton,  "variable"  resistance,  which,  added  to  the 
"constant"  121b.,  give*  the  total  resistance  at  a 
speed  ot  CO  mile*  on  hour  on  the  level  ■■  43'S7Ib. 
per  ton.  Tour  correspondent  ha*  taken  tlie 
cITective  pressure  at  1001b.  par  square  indi,  whicb, 
under  the  circumstance*,  is  rather  too  hi^  ;  bat 
dealing  with  the  example,  it  will  be  lonud  that  an 
engine  having  a  total  traotiva  force  of  10,0280)., 


Fkb.  24,  18«2. 
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'win  be  nlile  to  draw  a  muximum  load  (tncluilUig 
itssU)  of  231)*1  tODB  at  a  spaed  of  60  miles  an  hour, 
proyidiog,  of  ooorsa,  that  it  alio  posaesBes  the 
paatHajy  adheaion.  la  idl  caloalations,  care  must 
ba  takeu  that  the  traative  force  of  the  engine  doee 
not  oscaed  the  co-efBcient  of  adbeiion  between 
Um  whesla  and  the  rails;  this  co-efficient  ia  foond 
in  practice  to  be  about  1-Gtb  of  the  weight  reeting 
npon  them,  or  373-3lb.  per  ton;  or,  as  it  is  now 
■uaaUyeipresaed,  on  adhoaicn  of  IGGG  pet  cent. 
The  concanttatioD  of  excfssiie  weight  upon  an; 
one  pair  of  wheels  must  be  avoided  as  f ar  aa  poi- 
■ihle.  Some  "single  cnginca"  have  16  tODB,  or 
36,S401b.  placed  upon  the  driring  wheeli,  and 
takioE  the  oo-afficieut  as  one'siith,  the  adhesion  is 
a»  follows;— 

6]  35810 

6973-33 

Now  it  wDl  at  once  be  seen  that  it  is  immaterial 

bow  mnch  nominal  tractive  foroo  anoh  an  engiaa 

maj'  have,  because  here  we  bar*  the  fact  that  the 


_. ..  speed  of  60  miles  on    hour,  rvquirel  ■ 

taalire  force  of  in,028lb, ;  the  co-efBdont  being 
otw-siith,  it  follows  that  to  exert  eai^  a  force 
without  slipping,  no  less  than  60,168,  or  f6'6  tons 
would  bare  to  oe  placed  upon  a  "  single"  pair  of 
driving -wheels.  This  would  be  a.  perfect  impoa- 
altdlitf ;  thenfoio,  aa  wo  cannot  place  the  required 
weight  upon  one  pur  o(  wheeb,  we  must  dia< 
tribnleit,  and      -   '"'  -"---^ 


Since  our  list,  diime  has  repliol  l< 
Seward,  UWS. 
U6i5.    iDjscwn,  p,  361. 

m.;r=leRoolo.afll. 

Bone  Mill,'  361. 

Legacy.Sai. 

«MUS.    Ruiilsa  TDponr  Bitb,  3ei. 

VMi.  ai>«diHaiaitor,a6i. 

.    ClTllSr:rvi«8tric'unw,p.  <3;>. 


Canpled  wheeJs.     I  tru 
-^in  fuutsvi'ill  furnish  "  i 
desired  infonnfttian. — Or.: 
E.    STBBnoK,    Saie    Cohura -street,    Leicester, 
Feb.  IS. 

[46136.1— Concert-Pitch. —U  the  . 
conniltMr.  A.  J.  Etlis's  paper,  read  before  the 
Society  of  Arts,  and  published  in  their  JaiirHoi  tor 
Itt.j  25.  1B77,  be  will  fiud  that  "  ooDoert-pitoh  "  i 
an  mdeGnila  quoatity.  I  cannot  attempt  to  qnot 
man;  instances,  but  the  f  olloning  wilt  lufflce ;  - 
Chappell'B  concert-pitch  fork  gavo.  in  ISTT,  4SR  _ 
for  A,  or  916'3  for  C.  Cryital  Palace  Baud  fork 
save  45S  A  ;  Training  School,  Kuollor-boll,  inS  ' 

:  army  regulation  pitch,    456  6  ;    Wostmi — ■- 


until  C  612  has  been  acoepted  as  a  deSnlte  and  un- 
^terable  standard  pitch.— B.  B. 

[46136.]- Ooncart  Pitch.- To  "  VTttatNirs." 
— I  copy  a  few  pitcbea  from  Ellis's  "History  ot 
UonMi  Pitch";— 

1860  Sodetv  of  Arts' fork,  A 441 

1877  aiauow  Public  Hall's  organ  A  460 
1877  Willu'sConoert  Standard,  Albert 
Hall  organ,    and   Alaiaadra 

Polaoe  organ 4o3 

1678  Her  Hajoty**  Band  445 

1877  Crystal  Fajace  Band  464 

1870  Broadwood's  pilch 44Sto  464 

Collard'apiteh   449 

Erard'a  pilch     486 

Steiaway  pitch 465 

Chappell  and  Co.  pitch  465 

Enellet- hall  pitch    452 


iritcb  .    -    .  . 

the  qaeriat  probably  tetets;  but  in  England  the 

Eitch  has  boen  steadily  rising  (or  more  '' —  - 
nndied  years,  and  ia  probably  still  doing 

toning-fotk  bolongiag  to  Handel  in  1T61   

sponds  to  treble  0^610;  and  in  1S69,  the  treble 
C  at  the  Italian  opera,  London,  waa  646,  being 
folly  one  semitone  higher  than  the  Handel  fork. 
The  probable  oause  of  the  rise  ia  donbtleaa  ths 
"brilliancy"  of  an  inatmnient  alightly  shatpei 
than  one  la  which  we  bave  beoQ  aecastoinsd.    The 


tuned  to  Uifferi 


,  -"^yy.- 


apecta,  .  ,  ... 

parent ;  hence,  manufacturoia  are  apt  to  tune  their 
inatmmenta  a  trifle  above  the  ordinary  pitch, 
which,  in  time,  gradually  rises.  In  comparing  the 
compass  of  the  voices  of  modem  with  thoae  of  poat 
■ini^ers,  the  riae  in  pitch  ahoald  be  carefully 
.allowed  lor,  it  bein^,  of  course,  mora  difficult  fora 
soprano  lo  take  a  high  note  now  than  it  was  when 
the  pitoh  waa  lower.— Wm.  Johb  Qbkt,  Elswiok 
Science  School. 
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.  BulphuTDna  Anhfdnde  from  Vitriol  Chamb«ni. 


QUERIES. 


[«l3T.!-SllMrlnKaiaa8.— ■WiUsomaafthan 


'ot]rvjuuablcpApi<r  jiEfidl)' iji^^  a  t^hIdC  how  to  Hltvrr 
okhig-^Lanen  or  wexII- mirrors  by  imst  ia  known 
"hrpBteut  French  prace»I  IlmvDtsjgd  uesrlT  all  the 
clptH  Rltlin  Id  tbi-H  paper  tor  »  me  consideiable  time 

..   ..T_..,. , , Hughes.    Of 

[hod  to  pour 


bu!^ 


ithgluaise  tullir  doictibed 

'  blue  onone  shact  of  g'lus,  and  on  «d; 
_n  on  one  eorucr  sbnnt  Oin.  dlsmeter,  auu  all  ine  thc 
of  Che  glum  wasHppled  juit  like  Uie  Mad  oa  the  sesahorr 
stelib-tlde.  The  llhn  teu  vctt  thin,  and  (he  •liver  n^t 
thiown  down  on  the  ^]a«s.    The  solutioe,  after  itaadinir 


black, 

ifsud  fOnr  hours,  and  the 
to  not  bavioa  distilled 


with  b-rtWm  of  watt 


X" 


with  the  itlsM.  1  allowed  it 
tiha  wu  so  thin  that  It  nearl' 
It.  AcamtlaCtrihotediQifaUiiieitaDiitbaviottd 

WU.1  in  the  hubil  of  ml^Eing  ^c  aoluTioni  with  a  ouvei 
apoon.    idispardtd  that,  aoa  pat  cj^BtsL  vcastla  and  rods, 

elusion  that  dinee  reKiptsam  not  adtptad  to  loi^Dg^ 
ff]asKf  ar  wall-mirrora  >(  all. -P.  Doshld. 

[4Sl3S.]-StorBBe  Battery— I  haw  mads  one  of 
thcw  oD  Cfae  prlDCipli!  of  the  Ration  cell,  aod  find  that  ia 
chargLD);  it,  Ui.f  renisESDoe  at  Rrvi  la  tery  fm^l  ani 
^nduollr  incTQLBeji  sa  theeolutioD  sota  CEbsuated  until  it 

■oneono  well  acquainted  wi^  these 
}  at«ll  [a  tobeehsned  bradyusmo- 
almys  understood    thst  dronmH 

If  thiiissn.thiitoruiofslfliMgaceU 
■1  br  li  d]i»m4  Tiuleti  Iher  wei?  put 


deep ;  the  chimnev  being  on  Inmt  of  botltr  over  end 
ntuTD  Bueg  ;  lt.Deih  of  cblnincF  ISfL.  by  Gin.  pipe :  si 
ofboilm-Bft.  Bin.  lone,  Ifl.  ■^-  "  ■--•'—-——= 
brWn, ;  fitB-lmrs  level  with 
Aiabto)tet  Brc   t      ~ 

*«  is  fitopped,  i  oiLve  cxQBim  m  cnunner,  ana  n 
iler  covereil,  where  exposed  toair,wl<hcoinposit)C 
and  there  ii  □»  sieuo  dame.  Ia  it  that  the  boiler  Is  t 
oT  wimld  alide-vdlvc  make  a  difference  If  n 
t-P.  C. 
IP. 

firm  grip  mna  me  nw   iro   at   a   moaersHS    ; 
rti'^mr  address  if  he   will  let  me  knot 

[46148.1-011  fbr  Latho.-WlllMr.  Eva 
other  nudiir  kindlr  tell  me  whst  i>  the  best  oi 
-■--.-  ■    '  am  sblo  lo  ui ■-■ ■-    ■ 


;.  F.  C. 


D  the  II 


[401.-t9.]-To  Mr.  WatbsrSeld.-A.  sells  (roodato 
B.  on  board  ship  at  JfAtterdam  fnr  caah  at  OQ  dsyrr  on 
reoi^ipt.  at  bill  of  lading.  Be  agrees  afletwstds  to  deliver 
ioTjOodonforsninenMaedprico,  and  od  B.'s  proposal  to 
ra;is>handeUni7  he  agreee  to  alio  wS^  per  e^nt.  A, 
inMructs  rnrmsn,  when  sending  goods,  not  lo  t«ke  anr 
I  pud,  nor  allow  Gig  go^fds 


this,  and  drives  off.    l>uTing  tba  nsgoCloti 

rlaun  eoDsidenblT  in  price,  and  B  baatopui 

Ha  givea  A.  notice  at  once  of  hla  offer  lo  par  oa  flolivetj 
to  nrmsn  aa  agiesd,  npd  Out  he  Insista  upon  the  com- 
pletiDnof  conCiAct,  but  A.  ears  the  goods  have  bean  ten- 
dered, and  refuaed,  aod  deolinei  comiileilDn.  A.  hsarro- 
viouslr  sent  Invoice,  which  apccia-a  upon  It  11  pa  cent,  for 
tadiondellveiT.aDd  B.ioea  hhnforthe  moner  out  of 
paeket  through  havingto  par  a  higher  piioe.  Countv-oourt 
judge  decider  that  the  gooda  were  legally  doUvored  whea 


.o^,tdi„gro 


OS  cash  on  deli' 


.oStledto!__._ 
unlilheptcfarm>biaps[tolcontnot.~£.  H. 

[10140.1— Osa  (or  Haatlne  Iron  &onp*  2)In, 
wlda,  jln.  thlok,  and  «n-  iQa meter.— Could  aomc 

iron  to  a  bright  red  heat.  I  have  a,  Lirge  <iussti<i'  of 
hoops  to  heat  in  the  apai^e  of  twelve  months,  and  have, 
up  to  (he  present  tim*',  used  old  wood ;  bpt  it  is  verv 
Bcon-e  und  dear,  «hlch  invulvos  ineat  loss  of  time  asd 
money.  I  hnvg  been  ioformed  unt  it  is  used  in  large 
forgoi.-J.  Vr.  PwtTn. 

I46UI.]  -Tnbeato  hold  MerouiT. -I  am  amdons 
to  know  if  brua  tubes,  ailderod  withordinar;  tinsmiths' 
solder,  will  do  to  cootaia  mcrcary*    If  not,  pleaaesar 


The  following  has  been  givBD  aa  a  material  lor 
fireprooflng  f  or  wood  by  the  Chfi/iui  and  Druggist : 
— 'Take  alnm,  three  parts ;  green  vitriol,  one  part ; 
make  a.  atrong,  hot  eolation  with  water ;  iinke 
another  weak  solution  with  green  vitriol  iu  which 
^pe-clay  haa  hi  r      ■   .      ., 

point.    Apply  t 


[48141.1— Heat  I 


Horticultural    Parpoaea 


from  WateTfOU.-I  have'  a  Isjl  of  water.aod' 
desirous  of  i^oovirtiog  its  torn  iutoheat  for  hordculti 

Thoideaof  IhefrifliMiof  two  ™a"SDn™npon  thetSl 
tttti  heal  Ihtm  guierutcil  bciog  imparted  to  water  for  i 
oulation  has  occurred  lo  me. — B.  B. 

1181*3.)- Fualny  Oopper.— Whst  beat  la  required 
to  f  oao  copper  I  I  bsve  a  Dumber  of  old  copper  coina, 
and  widi  to  cuQVert  them  into  small  castings.    Can  I  dc 


li'tXulT 


1.  IntonialdiB.) 


rimil.J  -  Drill  m^.— Would  "Smilight," 
:raiia,  tiodly  aayhow  I  sm  lo  Bi  onv  aitl< 
iece  of  l)«aj.  so  ai  to  drlU  a  freight  hole  with 
rill !  Uioe  ia  Dnlv  a  common  luthe,  luid  I  « 
Ian  to  hold  the  work  up  to  driU  withou' 
9iind     Aoy  help  will  be  gratefully  received.— I 

[leilS.I— 2in.     TelaacapB.-To   "Aloib,! 

gDodlln.  obieet-glssji  with  cell  and  flange  sc 

aide;  then  get  8ft.  of  ar  •■ ...i.'— /~-  ^ 

Borewed  inside  at  both  i 
as  a  smaU  oil-cap  lid,  i 

liin.  dia.  bomd    In   It  , 

-^mplcte  the  large  tube ;  then  get  din.  of  Itin,  biaaS 
.jhmg  IJIn.  {onisido  dia,  or  lad-raal  die  1^  wi^i  a 
flaoigeltn.  dig.  on  one  end:  thin  would  slide  In  (he 
lar^etobe,  and  the  hole  in  the  centre  of  the  oil-cup  nap 
woidd  keep  it  steady.    Now   would    it   require  an  efe- 

-     tnrt&cellof  the  larao  gUss  to  Be  into  a  liin. 

tube  1  Ttui  flange  I  should  hare  nrewed.  I  dull  ha 
glad  iFynu  wiUsuo  state  the  teehniailterma  for  ordoring 

f  the  tqbing  reituiied.  and,  if  an  eye-glass  is  requ^edr 

[4BiM.]— Oanatlo  Potaah.— Havhig  bee 
or  ramoviog  vsmlah  from  bottom,  An  ,  of  i 
nrightiiigitLhat  the  liquid  baa  ruu  dov 

■' L...  .. .  ^j  unpolished. 


using  thW 

Dd  has  left 

i^iritpolisirwill'takcmd'lMkaUriBhrovcrThoaBnUocs, 
or  whether  the  marka  will  ahuw  through  1— W.  F.  M. 

17,)— Boiler     Power.— I   have   n   hnnsonlal 
mounted  on  1>oilor,  aiie  of  cylinder  7^a.  by  lin.. 


Aned-that   i 
Tnteet  oU  ai 
Query.— I  wi>h    lo   make   a 
ketch    of   the   best  ai 


:    I  with 


noughatboUicE 


)  take  on  pulleys  and  fly-whtel,  and  to  hare  foundation 
)le-pla(e.  so  that  it  would  hold  water  lo  pump  oat  of  for 
-"— -apply;  .lao^f--  '    -•  '■-'    -' .- — .. 

and  have  seen 
iroreed  to  make 


is  thrrub.- 


"  Woodlelgh  " 
ctions,  but  the 
3  piece— I.e.,   no^  neid  together  hj 
t  fresh   spikes  in,  but  bow  to  point 


[4BlM.]-IiidB0tlon  aoll.-To  Ms.  Lakoistib.- I 
..ant  to  miko  an  induction  coil  to  Rive  a  tin.  apailc.  I 
have  lib.  u(  SO-gnUire  silk-coveied  aire,  and  lib. 
of  lO-gange  silk-enverod  wire  ;  what  quantity  of 
primsry.  and  bow  many  layers,  sboold  it  be  wound  with  ? 
Should  it  bo  wound  along  frjm  one  eoi]  to  (he  other  and 
bask  again,  and  ao  un.  Insulating  betwem  eachlsjrvi 
what  are  ths  best  mstmals  to  use  for  Insular  ing;  plsasc 
tat«  itse  of  iron  win  for  the  core,  and  ths  length  uf 
oa,  and  how  to  make  the  coDdeusor ;  wouhl  there  br  any 
90te  power  by  using  a  largo  quantlt]'  of  primary  wire, 
rllhnut  incnaaing  the  stcondsiy  wire.  Would  some 
'fnan  flkie   do  to  plaae 


o  getth 


[leiM.j- PotEiah  OBrbotmte,- Con  potash  carboo' 
ate  be  made  fmm  Its  sulphate, slmDsr  to  aoda  earbonat^ 
from  its  milphate— vis.,  the  LeSlane  proctas  1  An 
answer  will  oblige- PEi-uaii. 

[UIH,1-Dowbou'b  Water-aaa.— I  ahocld  bi- 
greatly  sbligod  if  any  oorres  oodent  or  reader  of  the 
SsouaB  Matniaii;  cmild  gin  me  Purticulars  of  the 
prinsiple  and  deloils  of  msnulacture  of  Dowaon'a  wnler- 
gas,  or  place  me  in  the  right  chunnal  feir  obtamlog  such 
Infonuatinnl-C.  J,  O.  '.uniir.  Virtoria  Villa,  Dun- 
stable, fitds. 


-SecondBirv  Battarlea.-To  Ha.  W.  J, 

a. — IiJiould  be  glad  if  you  can  give  ueany 

imutioa   SB   to   the    best    of  the   above   kind  of 
Lerles.  which  can   be   used   tor   lighting  wIUi  such 
Uiapa  sa  your  incandrstent  one,  and  if  a  secondary  bat- 
tery couU  be  cuHy  ccDitracted  to  keep  one  tunp  lighCed 


[401 ST. 
batter 


S09 


KN6HJBE  MBCHJUIIO  AND  WOBLD  OW  BdliWOl!  No.  «83. 


I^.  24,  1888. 


fOrflnoT  aix  hnunt    TTbtX   kind   of  dyiumo-vli^lijc 
maeluiw  would  be  the  IfMt    cxfpriv   to   liny ;  nhiiJi 

[«l».!-OlD([»r-Ale:— Could  nny  nadrr  he  ««1 
|toger»ld?-W.W.W. 
[WIIIB.)-  To  Kr-  EvanB.— 'Will  you  plouw  BiTp  in- 
(lU'Aiitd  iwdii.  li>  work  in  n  Wlie irfih 


II.  Tl'HM 


m'ltfcnf    ThOfuliiii 


iiUs,  d 


C4ei6n.]—OoUodl on. -Required  to  knnw  ihe  ntvlM' 
nlmx,  in  a*oiinBl«  <.l  ild  indi.  ut  tUO  miiobcn  .if 
"B.W.O.,''  '■r  llio   nainif   ot  any   obcap  publlcaliun 

[UISI.}— PnmplDB.  to  Prenora.— I  luve  thm 
Tin,  lie- p  Tell  puUlM  with  ein.  ■action  and  6hl.  df?liin?ty 
-J— «^»i.--^.,-^-— ^    Wh^IftinpiiTnpin^linrpzuHure 

___. ..  _.   ndbyiwniiUyeloiiiiijBvmlToln  the 

main  or  delivery  pipe,  Iiiuirjilo  »>Ter»l  ti-inie*  ironiji 
ain.main  LltinyiLrdl  Irnia  aj  inRlnu  hmue.  loiaBat 
mipplr  (ht-tn  until  loy  muse  utond-  Jit  Milb.  Ut  tht  '«a.  in, 
Wffl-'BonliKWnr  •■  Ijihnt  Omnia  Viiu it "  kindly  uy 
wfaat  prenaie  uught  lo   tuire  the  ntiq-  thnn  I    The 

yfx-rn  aimi». 

ttRua.)— Naaoent     Oxrwtn.—Tbe  lecent  conv- 
qKndencoreliUiuir'a  the  dui^  of  nuUdim  uxyRoa  piu 
tvnnnte  lu*  to  ank  btnao  dbeiniit  to  kindly  inform  nie 
wlwtronditi-'nii  (if  noy)  it  may  bedannniiu-  to 
Iwu  ehbintv  of  putuh  wUh  muiganew  by  usinx 
puTimie  Milphorio  add.    And  uliat  hp  woul^l  m- 


[«ia3.]pOoin.opTokonP— I  >baU  be  rtkid  it  nay 

wbkh  1  found  paahinir  as  a  shilliw  the  etlier  day.  i^ie 
of  aihlllinit<oiiuii<jid*>Biu(lIieulMinuundadbf  FcrulL 
'^  OeorciDa  liei  tiratia";  other  vide  Teir  muuh  nibbed, 
aaDnli'taintlrDiaka  ont  (wetliinki— Ibink-To— p.— I 
— UOL I  waa  not  aware  tbnt  wlyer  tohent  vac  penoitlrd 
■t  the  befrinDing  el  the  centur]'.  Itae*  Bank  Mud  for 
Bask  of  faialaiMl,  or  Himo  nnlinown  Fravim-ial  Bank. 
Aad  it  tor  the  foRSer,  will  the  Rank  redoetii  nt  par  1  It 
•jp«*imtobrnh«nitiitani!aiil  "ilver.  and  neaily  n]uiiIio 
n  well- worn  nhilling.  I  found  a  deini-tuu  of  Lonu  XV. 
the  other  day.  Han  itanyralqebeyond  old  silfer^»lw>  a 
frano  of  Ihe  Fiiit  Kapekon  T- C.  C.  C. 

r«iei.]-PalntlnB  Hoop-Iron. -Oin  anvrewltn 
give  iDo  asy  iafniiuatiiHi  ai  io  tbe  way  Iho  nd  juilnt  la 
_j — 1  .u..* : .  .,_^j  j„j.  painiiDw  the  hoop-iron  uned  for 
1;  loid  wi" -"-'   -"    - 


, ,    BumlahlnK  Ink  for  Edma 

—T  wint :]  r^-vipl  I'ti  n  kurniAbin«  ink  fc.r  the  odjeet  of 
bw.lx  oui)  Bliuai.;  wli'kt  I  daa  i"  Uila.  and  Cak»  loo  ]<mg 

uuld'iibioubliKc-W.K. 

[4SI7T.1— TlanlnK  BloTcla  Bpokaa.— Woold  any 

'vder  Eell  me  bav  to  tin  buTele  apokeH :  dooi  the  idieel 


ihipp'i 


tdtygi 


dtymg  ptoptrty. — AypLi«u  '^^uukham. 
[M1«S.] -Double  Dty  Sllda,-To  Mh.  Lai 

•li^.       Vnn  aM  In  •  nTDinnna  ninnbCT  yOU  WOn. 

lo  dr>-  >Ude;  i 


4'naj  and  4  tketeh  tliuwiny 


«»n»in>qndpnt  hi 
oblioeincwitJii. 
tbiekaeH  of  raU 
in;  parti  to  niit  qnaner-plnle :  - 1  AamaT  .Haiin. 

[Miaoj— Banaoon  OU.-WiU  lit,  .Ulea  wantuf 
"  OUR"  kindly  iDfi.nnirhat  thin  it,  or  iiDirht  lobe;  nith 
ibnpl*  nuaM  to  deteot  adultinitlon!  WhenlhTil  int™- 
ducM  it  waa  purely  u  nlDi^nl  ul,  with  aiiemlEataiBell, 
al  a  Mubh  amber  eolnnr,  and  would  Ik  on  brl«:ht  ati^ 
artielei  for  a  loagth  of  lime  wIthiHil  elagtinfr.  IJdI 
wfaatinnow  in  Uir  nuuket,  wlim  laU  dd  bmnDir like 
gtue  in  mx  Dumihi ;  it  luft  about  a  year,  like  a  bnnl 
nmi-'hi  e^peniilly  i;  eipooHt  ti>  findiKht,  r"iuirlnit  the 
apoUcMion  uf  aemli-h-eiuil  lo  mnove  it.  I  hare  been 
told  itfomunly  WdH  ubtuined  fioni  ilanvu.iii,  whneit 
aowd  fruin  the  eaith,  but  is  now  a  Inuiiifutnird  artiele 
trum  tlitf  lefuae  id  <ikndle-fiietoTieB.  Wluilover  it  is  emn- 
poHduf,  itii  ciuite  ilitfeniit  ta  what  it  wed  lube. 
Oeridedly  unellini;  uf  tidlow.  and  aim  hdns  muidi 
thicker  in  cold  weather.— A  KnciCHrlu 

L«iin.]— Block  SlKnalllnir'— Will  anybody  nbtiRc 

Iw  tlie  L.B.  and  B.C.  K. .unit  ;u  Abown  at  CnMiTpalaee. 
(bowing  intcriur  and  method  of  workins:- LreimAt- 
LtKlffl.!  How  to  Uah«  a.  Sin.  Astro. 
Teleaoopo.  ■  WjII  "  Al.l.:'iarju"  kindly  «ywlirre  Iho 
Sin,  0  ft ,  I'urli  make,  r-w  be  bal ;  alw,  what  would  be 


fulpeiiplDtuknoi 
prlre,  at  b  .  much 
and  rliBTxed  If,  ^ 


SK?. 


■aaafK 

EiMbt 


latoun  who  requiw  bnw  eattini™  of 
te  any  <h.t  Ueltra.  VT.  andT.  Lok- 
i,  Hardiag-Htretat,  Letncrter,  fero  uae- 

<T  lb.  Tbiy  can  Cur  me  the  other  da] 
welzhinK    toirethrr  atmut  lib.  3<iz. 

rts  by  inimmioR- paper  on  and  iituul 
Thi-it'  i)  no  need  lo  employ  n  put- 

Terttl  with  -heUhe  yamlah,  ajtboiigb 


ckn^aii ;  but  all  areni  lo  bccain*  impregnated 

[JfiiTiM-Bsndlnsr  Wood.-^  .. 
been  in  the  f  umfture  tndi 


he  kind  enough  if  tb«  kaow,  sad  it  not,  to  try  wnra! 
Lyi,  Ihg  beat  way  to  txnd  wood,  nieh  as  baieh  or  UnAi ' 
. —  .___._..._. — o ._.__n        [jf,       -- 

retakinaall  tha  hut  Dfonrw 


AfUi^ 


^.gU- 


dBaateUaaui 
tartBiairiny 


r]ni73.}-Fb]nl  of.  the    Pour  Elemanta.— In 

cliol  [culuuicd  r>Hl!,  luiJ  an  -ncntiul  oil,  althnuKh 
ihlieD  lip,  wiLl  ricparn^c  amhi.  T  find  Iho  aleoholiDtx 
ilh  tbn  water,  an  I  HhDnld  cxpoot :  aid  thnn  I  ean  only 
^Jtthrea  trpamte  fluids  inatead  of  four.  What  i»  the 
best  ttay  to  colour  slcubol  I    Any  help  will  uWige—Ei- 

|<lii;3.1-ChInB  PalntluK-— Will  any  of 
«[Teiip»nd'nta  kiodly  laform  me  omilil  I  i^onatn: 
ipparatm  or  kiln  lor  flriag  my  own  work  in  the  abo 

(4filT4.1— EsiTla  Oxide  andtheKaniet.— Why 

>  It  that  fcrrio  ojH-  ire.O,)_  U  not  artBirup.m  by  "■- 

rnii!"  bdVt'the  l°lBnk''lIon  oiide  (FeaO,)  only  conni- 
ng ."i7iil  pireent.  "t  inm.  Is  nudilj;  acted  upon  by  the 
munei.  Kone  uf  thu  chemiHtrieH  eive  any  enplanaliou 
if  this,     A  Milutiiin  willBTWHy  oblige— Esouiaaii. 

[*117S.]-I,8Bal.-To  Ma.  WmiH*ino.-Wilh 
^}i.M,nn.  I,n  i„ir»ll..r-i<  n^alo  liei-nire.     I  wiih  to  know  It  It 


[inilfl.WBorlaff.- 1  w*n 


•^s:% 


V.old   ■■!JunlLeL_      _. 

me  the  nimpteit  method  T    1 
latha.-B»Ka  Fwiaiian. 


[IBITO.I—  Bollar  Preaanre.—  What  pieiwure  of 
Bleam  to  tba  luuun:  inch  will  ateam-jaekct^  eouhios 

[leiHi,]  —  Bnsllah    and    Norwedan    Eleh 

howtlii^Hobi-l^inceia  laadal    T  hare  a  ftirndfrom  S.W- 

.  .-r.- .  awl  a  Hah  'eaiiti  the  nkndle-tbli,  fid'  oil,  and  he 
waato  to  treat  the  leaidue  and  mnke  into  vnaAo.  There 
LiaTiuit  quantity  ofolfldlliihwiilod  In  England.  I  know  a 
'-n  of  nhtraicBl  manure  merrhanli  hi  tue  city,  it  tbey 

lid  be  iotormed  wfaeie  it  could  ha  haa  In  payliig quanta- 

liH.  tfaeyiruuM  lot  up  wurka,  oonnrtinr  wut  l^S'tie- 
nlly  owvldered  B  nainnce  Into  wealth.  Mow  ii  tba  time 
~  ir  flfhnmen  and  genllimea  iatareated  lo  (he  woltaio  ot 
i-.Htat«i  til  inform  the  public  the  partaot the  ooaitwhero 

inbo^oi  duaply.— JiKlH  O-  L'uaTiii, 'Cuptiiin  ILA.| 

*E1S1.1 -Planing  wltb  the  Lathe.-Baa  it  not 

pen  uotfced  ILut  if  a  jub  ia  laslencd  lo  Ihe  fiMi-plole, 
iidii.iuull.iIdoait«<:'(  in  thaluulboMur  uf  tiuUitwill. 
hcntrniered  bp  tbcHL-rea-,  cut  a  * 
le  face  of  Eli*  worli )    Kow  all  tlu 
knluifiTelie  aork  an  up-nud-di 


l«ira.)—MBd1oal.— Will  Dr.  BlnumdM,  or  anT  other 
bind  nuidlml  reidcr  nt  the  "K.  M.,"  tell  ine  what 
■  ■)iink»ofthPfull..tn.«c!ai*!  I  am  troulJfd  ffivatly 
.  Inlemal  pain,  the  Bientnt  and  most  eonit»nt  Iwing 
-  lenviiniol  ibo  unibdiciii.  TU*  puin  eitctidi  bi  that 
pari  t  f  the  niin.ll  nlumn  uo  thu  laune  level  wilh  tlic  um- 
blticDa.    Tliliia  iLcninpasiad  by  euld  xhiveniin,  mbh- 

cxtremiUo.  eniR.iidl]'  tlie  hiuidi.  bainc  eold,  and  havlnit 
n  benumlV'l  luit  <it  fc-ling.    To  thin  I  may  odd  that  the 

ludun?  il  caiuv  cnusiderable  pain  I  have  no  appeli'o, 
cnnttonnnif.  Itia  [lii<inlunialiHidnlamm<wt  auiioiu 

I  MIHt  1— Opala.— A  (riead  of  mine,  now  in  Amrtralia, 
'lihcfl  (uTintunnnClBn  iiKUiding  the  npala  found  io  big 
HHliti,  Ilie  KiTiiTK  dittrlet.  Aft-r  my  a-udinjr  a 
wetiiilirm  'i(  the  dilTerflt  larietiw.  and  fumwiftj  that 
11.  prnh:ilp|v  tb«  w.Md  op'l  oliieh  ia  found  in  N-ir 
ouih  Wiiiei.  h-  wjiic-i;  "It  ie  eertainly not  tha  noad 
pal;  ili^fimndin  ihe  iolerior  of  a triuay  incnuTaliun, 
nd,  when  i>i)iii).eJ,  display,  the  beaubrnl  |day  of  toloon 
.rtiapealiol  in  imi- of  yuora  dcaeribcd.  Ihave  men  wme 
'hien  B.pi»«irerl  n^if  nrrwaa  fbiiiblfirant  of  tliem  uulte 
M<lly._  Thy 

ncrnXuliun  I'lrhiip.!  noma  nude-  will  kindly  nipply 
lie  infLhrmiiliin  9i<ii)iliMnvinHt'mu>hiiiiii  tfBp(.elinB  tba 
itolmblt  viJu^of  lljii  .J,tKt.—W.  0,  Tui. 
(46iM.'-'WTftiirliiR-K»<iIilnB  Boiler*.  —  Can 
'Bnnlis^t"  tell  m"  the  iwt  way  lo  fli the npindln! Id 
irlngiD^'mnrhine  mll.'n  T     Whnt  I.  th»  heat  worn)  to 


_   ,,.... _ Jth   old  had 

inflamniatiiin  uf  luoi;.,  wilhla  a  few  moothi  atler, 
vboopinifHeoiii^  tiT  more  than  twelve  montha,  brlnsinv 
Mmdownti  Htliiidow,  mere  akin  and  bono,  ainoe  which 
be  haa  hid  mculp<.  follawcd  by  (evere  inflamai-illaB  Dl 
lunga,  which  left  him  vith  ■  bsckliw  aad  riolort  cough. 
When  pretty  nell,  a  .li^rt  dry  oongh,  and  >hortne«  ot 
biealh.  About  three  yarn  ago  ha  had  warlatina 
bad.  Eiery  wiatar  be  BulTen,  apparently,  f  I — ' 


braocuS 
__      _.     .         .  .  Hw  ottba 

above  at!adu,  baviu^  iHnvy  fltr  of  ooaghiag 
muchiwollun.    M.<di<Al  man  •andropay.    lathanany 
cure,  or  lan  jou  iidviHe  forielJaiof  agieat  sulToror,  and 
Bi«*tly  oblige-A  FooM  UatTaano t 

[tflBB.1— latuultrOoU*.— Whatia  tha  ruin  aa  te- 
garda  the  pmponioni  ot  oon,  ^Uoaiy  and  aeaandary. 


lenffthft  and  battery-power  do  Ihia  ?  1  h»vi.  i^T^nl 
volumea  of  onr  fricoo.  Ihe  *'  K.  H..^'  and  tlivR  are  many 
eperimeuof  coila  to  be  nmitrueted.  biitnopPneiul  inle 
la  bn  obaen-ed  an  [Mrardii  bIk.  Thar*  14  aba  a  tin,  a 
Toliimeoranback,  of  the  siie*  uf  »uodoi'!n  oriU  and 

toIifiJI^e^DTm^eni  wiU  make"  their  euili  olMiSerent 
proportUinH ;  bnt  Ibriro  miiRt  .iitn^y  ln^aom^f  oiiirniMie  of 
eonBtrorti'iD  which  give*  the  bnt  it<uItB :  1  tan-  beea, 
1  wo  with  «n  ral  .ilhern,  awaiting  Ur.  Ijinmmr  «  pre- 

]iagu.-B.  H.  ' 

I461K7.]— Watoh   and   Clock    Kopftlrin*'— n 

■■  Aij'ojo«."-nc!i«.'  Bei*i.t  bej*  thanks  for  ti.iJitf)  to 

havemanwed  to^  all  to  go  iiojptone.  I'his  iion  old 
tiuhioned  &vliah  eight^^  olock.  I  iihall  teol  thankful 
tora  litile  adiico  ou  It.  Tlio  '>«ipo  wlieel  t'l^th  uie  won 
uneven;  (hould  I  ban!  them KcutT  llv^  taLi if  prilleta 
when- tha'ncapF'Wlicelteetb  drop  are  dented.  Ithetiglit 
of  refacfog  ihem  with  *snt  pieces  of  wnli.}4-^pFjTi;r  F.-1»el, 
ipr  waald  it  be  better  to  giiml  and  rspoluli  I    Voutd  th« 

do  better  >  Haw  conl  And  the  [>rDiWT  centre  of  piniun  of 
'ampe-vhe'l.  ao  aa  to  put  a  a-^ft  pivot  t  T^  th?re  any 
ppedal  tool  for  it?    I  hare  put  a  hiiir-'prin^.  al»  a 


other,  hexagonal  pattcma  of  vnrying  idne  appear.  Would 
Bome  I  euder  he  kind  onourti  to  L'xplain  the  caoaj  f  lliey 
luKt  be  hdd  up  to  ilie  li^t.— B.  a. 
'Thepison  Bcnt  by"E.  Q."  are  pivoted  lo  oa  to  move 
nerow  one  anolher  ciiculaily.  Tiie  hmuponal  pattema 
nre  be«t  icen  by  looking  through  tbci  rinc.  Iii'ld  ;it  normal 
J  .  .,.     _  -  _l;^^  thelijlit 


Ling  through 
of  whitu  p 


rinira.l-MniaafbT  FlrlQR  Painted  QIau.— 

Woold  any  eorrtapondent  kinSy  give  dnwinKB  and 
defaila  of  above,  und  gay  whether  metjil  onllnanly  tu-d  Id 
f.iundrieq  WDnklaeewerr    Alua  parlicu  lurn  aa  to  Betting, 

sheet  to  be  fired  lUWut  lOuj.  by  IDin.    Any  infamuiisD 

— 11  be  IhinkfuUy  roceited.-VinaLii. 
■4rtir».]— Beat  in  Violoncello. -Ili'ivB  got  my  lad 
routh'H  violonceUo,  which  1  b>ve  liotl  i,lruD>c  an  oi-tava 
violin— i.e.,  Blringa  U  U  A  E  initnid  of  ODDA. 
icre  ia  a  ttronir  beat  on  the  F  of  the  1)  utiinv.  ami  alas 
nenitalFJ,  if  Hounded  on   ()   string.    What  ia  the 

. .  line  and  how  ts  It  tj  be  remedied.'    Otlior  iiotm  eleai 

and  guud.—  Kas  ET. 

[tnisi.i-AirAbaorbad  by  WKt«r.-Wiii  oomo 

nd  icailcr  tell  me  tba  relation  that  I'xutj  fcetweon  the 
irface  eipoai'd^,  the  time  of  ezpocure.  and  Ibe  ^m.-uility 

irface  of  i  nq.  ft-  expoeed  for  a  qnnrter  of  a  minute 
1  n  preatuiB  ol  aiib.  per  mi.  in.  abovi?  atmoapbfrip  prea- 
m,  and  quantity  abmrbed  nkcn  ixikhiI  to  liiOll).  for 

I  Ihoie  iotennted  in   air-vcWa  tor   pumpi,  «c.~H. 


iiai.]— SufTBr  Boflniny.— WhIA  is  the  mont 
jmienl  method  of  mdu^  atcain  in  the  vaeit^m-iHa  It 
Btapteaiurcnf,  lay,  »llb. !    To  takeil.hzinnh'Vllb. 


g  the  bet 

■  r*nr-w.i 
{4oi9a.]-St»tiilaB  71< 


reUtioa  to  the 

Hnving  BtBlotd  Bome 
Lib  nao,  and  vaniialud 


n  that  ll  tc 


d.al  boarda  wi<h 
hniidi,  I  find 

j,„..  ,. « 

[IRltil]  — Eiatnla.—  Would  Dr.  Edmnnda  plea« 
RUte  ffhLit  hli  npiuiiiQ  is  with  rp-gord  to  Unliila  in  u  piT- 
nin  of  cmuiiraptivc  tendeney  nnd  of  thtn  hubit  T  Ought 
It  to  be  cured,  or  regarded  af  a  neftngRry  evil  7— V. 

IU1D5.1-Photo.  Waahlnr  Xachlnea.— Wanted 
a  iWription  of  the  moat  ctUnent  machioi'  for  WMliing 
photo,  ptinta-witb   working  drawings,    if    poaBble.— 

[Uise.]— Blemsna  New  Axmatare.— I   want   a 

rfgarda  vindint  and   oommutator.     The   prineiple  ia 
a  what  I  moet  rcqnin..— Doo  Tbat. 
JISIOT.  j—Oold  Peet.-Will    Dr.    Edmiiadi  kindly 

the  left  font  (winter  and  Bummer  alike):  it  ivwarm 
enoBgh  while  la  bed;  theveina  ol  ihe  legaremaehdia- 
teaded :  agBnatimaB  while  walking  I  feci  a  ahaip  ciampy 
feeling  In  tha  leg  I  Wnim  aocki  have  no  bentfluial  effect. 


alfla  ara  proporttoA _  _ 

lo  gravftfea  trom  l,00ii  to  i,oen  hoa 

____„_.  atihatopB       

apaelAc  nsvltltt  ttoaa 

B  all  equal.  Iwaat  (if  pc 


miGLisH  laoHANm  and  wobld  o>  sanNoit  h>.  ess. 


tn  print  the  Bpali.-it  and  bave 
thML— Aphdul  Jban. 

[«1W.1— Impnrltlu  in  Aolda.— Wlmt  u*  th* 
romiBTrFnl  iujpuritia  in  th-  fo'lnfaiit :  Oullr.  lartiiTic, 
Bolphuno,  nitrltj  uid  bydiMChloiid  acidd  f    How  mMy  tho 


r-tiHiin.  I-Photorraphia  TrODipkrasoiM .— Wbit 
i-thv  Ix^  priMx-iii  oliiiintinBtr.iDHp&r^iiricaija)rLi^i.  and 
c-nntfat^bflCraar-ffTTvO  froin  th^i^bmtonclatiDc'tlllZLiKOlu 
tabcia^irc  purtutiie,  or  pmitad  cu'cct  oa  gvLittauT— B. 

[W»i,]— LftTSBBt  aBiomBtar.~Wh(t  in  the 
<11men-iaD- al  Ih"  South  MFtiopuUtnn  Uv  CoV new 
Bwumalur  ia  Cho  Krnt-md,  ud  la  it  tin  lugert  in  thii 

[wxn.l-PkttamlCaklaa'  andaftattac.-CBaTd 
anr of  Dur mhla  frimdi  h»  pnvulwl  upon  tjctwoai 
i*w  AJtiolijn  on  patt«m  nukinff  and  imping  I  I  boltora 
they  wonld  be  df  inMnit  ■  

[*»««.  l—LomH.  — 
dKtcd  Octdbn.   IIW.  rnnnyi  <hc  Itsil  attiit 
property,  mnd  3  per  ccut,  oonvola.    US   whol 

of  hiifa  It  snil'Bf ,  hiu  Blwaya  (Itcnred  me  Co  ma 

_-.-»^  .  i„-  —  v^ -ippointal  my  tvobroi 

^  puihing  me  a«ldG< 
ilmttara  do  i 


work.    If  b<  d 
UMnnetlii 

sooftlly,  und 


lAowingl 


ig  a  nq>ecuiblo  >4>Jioit  u  pt 


linEdyesaieTaryliuid^torlbepurpoae.    1.  ltd 

oTk  the  Intmifltr  of  th*  incADdv-aceDCe  renuired ; 
....... ,.     -,,  w,  ^mld  laT.J-t,  W.  E. 


.eoioblo  Milioitir  put-  taioly:  iCii  Bjimdy  ■  qae 

loement  b^igre  t»ting  younluw.buteft.  bylft.  ... 

No.    A  well-known  yon  haw  tha  b«k  you  wQl  i 

pie  of  unrngei  wtcli  it  mr.-<iai  thnt  a  bmm  of  lijr: 


lid  laT.J-l!:,  W 

■.Kn  of  ligfat.     . 
-lid  do.)     r- 


i<t!w't"oi'i.iio' 


u>u.    iS-e  No.  731,  pp.  1.17  nnd  IWJ,     Vou  unnt  be 

R'>yBl  Uilitw;  Aaadnny,  Woolwieta.  At  the  flual 
cxBmiOBtiu.i,  tftu  3]  yeaw"  malruolion,  you  mud 
niBie  ootueiir  die  top  olthaliittaobiBinBCommiiBan 
in  lh»  Bnjmeen.K A  PooBCuirixTBB.    (Sbtp.iU, 


mmrria^  Httlnn^it, 


SK? 


leUuardof  X[<di 
A.  r.      ClhefB  h 


aloCierulUxSccn 


«,  BbUUBing  Doiiaiinal  pro- 

iilsB  In  ViBttjniatt  (or  a  topy 
r>n>  ui  invenb>n.]-li.  M.  (Ici>im- 
-^■t  be  amght  to  know  " ;  but  if  hia 


the  siUte ;  but  we  luvo  ._ . 
aA  bujitecfl,  and  they  b«yii 
hBive  orierM  UMt  •  ttrra  of 


,  and  h 


&inIobti«ed 
maniging  it 


—  ^ jnbwk  thar  l«.tc 

wluidi  any  eoiiodtor  willindluAU.)- 
dnii»  an  i^iDpio ;  but  eui  only  b< 
liuclide.    Thd  ii*kuy  vahaa  aocord 

uf  th-  0tt«,  IFMB  Ci  tu  U  pur  

('rryaTuiklnhbatta.]-I>iDVHauiA»U(  (. 
01  the  i>i>t.::it  agent*  wlvitliaiiur  In  tUi 

T«Liu.    (1.  Your  enlyiemady  H  nmaoa 

-' — *-     " -" '1  petMU  lAom  l<uv<  •» 

■"-" ■  ~BOf  themau 

(top  theeru. 


I.  [Apply  »M 


Lajng  4H^(-  win.— (i.  Fa:ri>Biifi.. 
IWSM.]— Indnotion  Ocril.— Should   the   a 


ihcBibk  W*Ua,"  w  yc 


[«W«.]-OTal  Ohnck.— How  g« 
oval  (dmek  l.ii  s  tin    baoliHRuivd  '-" 
hewlatork will  nm  alio-    -    -- 
tae"ljitbe*n<lIUIIae 
uuoUl   purfKuia,    but 


llkt  that  llluiit~ted  li 


.HJW.l-BleotTlo     Olook     Dlkla 


[i J 

irisiitai.-Wi 

.iiionowit  oWlst  wiin  a 

mitiMrTa^iy'c  a  "ia 
M-coud^  I  Uld  ubliife — ^ 


^n  or  tne  ohl  nmnsernent  of 
la  aud  laidiblK  moCiuQ.  kr., 
u  the  re^hktor  whidi  beat* 


damn-praof  a 

Kewian  arlie , 

I'eb.  3.  p.  13»,  on  "  WnMitifheBr 

might  try  a  coatlns  of  thin  abaat  Ir 

undtrthepaixr.J -A.  KnuDiLbi.  (1.  Unlf*  iiKdi.ml 
man  could  lafely  jinmibo.  1.  We  noant  Mtr-)- 
M.  C.  71.  (itead  nubaeqaeat  npUa  to  Ihe  aamc  quvry. 
The  ihellie  la  mulled  by  ktM,  ^efsmbly  by  auana  of  ■ 
hlowpipi'.)— Y<  unii  Oautuu.  ('A*  grub*  retemd 
luareTArJouiapiKiaMofAnthomy[a,afeniiaaf  fliea,  anil 
ibeocdy  TOBtedy  avema  v»  be  the  uBfl  oi  acrads^iiueUinf 
and  pungent  odourj,  irtiicb  will  driTa  away  ctau  iuaocU 
when  tiii-y  appi.iae)!  to  dejiDait  their  egf-  a^aitiag  the 
gioun J  witli  gw<  hijuot  before  djugiog  ii  uns  lemedi. 
audtbu  abuBl:i'it  use  of  aoot  touM  th.)  younn  aoed- 
liuffa  ifl  AxLOtLier.  All  affeeted  planla  jtunld  uv  de- 
iitr..yedaa  aa'>D iia  Jubxted.J— I.iFnanai..  (Wenaver 
luaid  ut  Biieb  a  bwA.  iCiASMUyovannmaby  iwAise. 
Put  the  lun^e  a^ainat  the  opp*  Wtth  and  dciee  Eke 
air  pj>t  It,     In  a  abort  time  yon  will  be  able  to  nroduoe 

mil'  li  vnlue  in  takinif  oluerratloiM.)  -H.  T.     (Mo^l 


Bceu>Iwind>BDi>ply.  ijix  inch 
unleMyouMquna  YttypowLTii 

quantity.) -^LBUT  Hall,    (-e 
vokinut,  and  the  preeeding  ai 
IWatdi  replie*  to  quciiea  now  ..,.,._.. 
(YuuT  over)'  ie  B  puiils.    There  la  n 
eEoapt  wr  officer- "  -  - "  -  -  '■-  " 

uriwldentatas    ...    _      , ,__ ,.^ 

allycipuhle.l— X.  O.  B.  {Vie  fnsb  aoid  and  tryania, 
Udyou  tUnklbeooeloi  would  do  asy  t(a-Btity  I)  — 


nhtyt)- 
me.  Vol. 


help  j-J,  T.  M.     (He 


AHSWEBS  TO  COKEZSPOVDESTB. 


iuh  iriUrerivRcit; 
the  prepa- 

itV  only^  addtH«i*l 


Oryoueuiuyl 

l.)-MillLIOJ. 


(For   the  Inhalar.  aee  p 

.    -"pp.  5ui,  sis,ste,  Vol. ; 

(We  believe  that  a  wipe  witb  nrdlna 
bwl  thii"  '-" '  ••"-'  - 

with 01  without  mo^  niMi.duepi 

I'l  mint  and  ulrnont  perlsot  atHlne*)  of  th>.  air.  (4eB  ihe 
inJii  til  Vol.  SIX.  for  aome  remiiTka  about  thorn.]— 
Ki.acTBA.  lluipoaiihle  to  nn-lentand  fnm  yuude' 
wrlption.)— I-nicATOB.  (See  p.  4N,  So.  SaH,  foe  an 
iil-a;  tmt  it  will  be  *■  cipenalie  t>  makBaato  buy.)— 
Wdi^tb'Ba  BorjuriirT.  (ColUni.  Siiu,  and  Co.  puUlah 
a  RDod  manna]  of  elementiry  batanr.  fi^  p.  an,  Wo. 
r.!iii,  for  H  method  of  prapariug  moelDi-iu  fur  an  bnb- 
iirium.l-O.FaviB.  [Indteu  and  atanii  madrintoa 
doufhwtthatuthpwte;  bfameannlDe.  arOBdal  idtn- 
niU'in^  cteruleo-nlphatcatpotaahsniobaliute*  for 
the  Indifro.  Tbemolat  condition  ii  preaenel  by  tooans 
of  a  little  BlyecriBO.  1  You  nuat  bn.vp>  a  ooil  rir  ii 
plate  mtehme  and  a  Lnden  jar.)— F.  S.  B.  [Pbu^ 
liuatly  their  la  no  appeal,  bueauae  yon  uiu' go  toprwon 

beliero  any  i  iiflm  would  make  the  nnlnlf  he  had  not 

enatall.Countv  Ctourt  judieaerrthe  ulhec  way.)- J. 
J.  Oiiatn.  (The  .liunVia  JfucAialu'  ia  m^Hrfied 
weekly,  and  can  probably  b*  hid  ih'uuffh  Trrib>ie*t  or 
liiunpaon  Low  and  Cu.  It  ii  >  Rood  papn.  Tfre'a 
"Di'UonuT  of  Arte.  S-rienan,  and  hhaafaetniea," 
uubUahed  by  Idnpman*.  w  nhl  nubably  luii  yoa.)- 
faaKRia  «ri>K.  (No.l-U.  M.  S.  (Htv  reply  iten. 
p.  M3,  Xu.  KM,  tor  OireetiDna  t  <  drm  rabbit  and  otiiec 
>kine.)-A  HnpvMaa.  (PnbaUy  wOatiinUedpyntl*, 
~-  wat'P-bratb ;  bat  yua had  better  >ea a medcsl  man 
.....  ,     .. ,^     ,-yy„  ^„  1^^  j^  j,^^ 

ipley  a  Seoteh  lawj«T.    The 


P.  TucaHT.  (Unak  depeada  cm  the  woidiny  of  th* 
BfMBniBBt  Ton  might  nie  Ihe  agent  in  thl  Ooanly 
iSnat  loE  the  letum  <d  Uie  dapoalt,  ui  foi  th*  laayon 
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rRODLEM  DCCXXXVI.— Br  C.  Pl.kck, 


Bi^hloo 


CHESS  ITEMS. 
Jlt  Jitighiaa  Chen  in  Bnurishiiuc.  J 
Anociadoa  ie  unikr  HULudemiida,  yfhen 
"bo  tbo  head-iiurt£Ti«  Ajruigonenti  mro 
k  Brighton  Clullenge  Cup,  wbioh  mgge 
htvinff  ■  count]'  mBaBtntiDn.  Seven 
bdiig  mndusted  betoeen  the  Brfglitan  pL 
piBrinBdiuUrliDpniTingirU]  mMatbHn 

■Ud  ilh'M  elrde.    AfTutdeil  of  Cbs  . . 

■•  Jne  to  th«  oieHJom  ofUr.  H,  W.  BaUir,  Chen  EdTtoi 
of  the  Kriffltton  GitantiAn,  ia  whtoh  paper  *D  an 
fadebted  fur  the  fulluxine  iUnu :— On  the  Mi  lut..  Hi, 
O.  B,  Downer,  ot  the  ChichMtci  Ch^  Club,  plafad 
■imultuieoiuLy  Bgaimt  Ml.  H.  Enkise  eight  gamn, 
irmniiig'  botbo  guuen  uid  loidiig  one  ta  tiie  Brl^tbhlVJI. 
Sntiagthfl  jitotiiax  at  thia  nululi  Mr.  Butler  plared 
■imnlUiuoiulT  Ibiindfold)  ininit  Maam.  Bcott,  BtiMt, 


nuatfozmid- 


nbelim,  the  Bnt  attampt  Mr.  Butler  hiuDude 


famat  ot  Mr,  P.  6,  Bhenele ;  ■ 


T.  Bhenele. 
/  I'M  riouj  ofln- 
■  irtnp  16 


a  tot 


d,Mr. -W-JaFl  arf,  Mr. 
«.  Tbe  winner  owce  hli 
prablem  in  the  Compoti- 
itions.  Mr.  Bheoeledii- 
Na  other  ulTer  hul  tlis 
d  ■■  pnjt}lem  to  eo  good 

for  tbe  beit-«intnbut«d 
IS  a  eoff  of  Mr,  Bluid'a 
ittwo-morar.  the  iVr-Mn 
ir  the  belt  nlaUoQiud 


__ -..-..    j(Mr.BI«n_.      ._.._ 

SMln  F,  F.  Brtohev,  wUlbe  gircn.    Addrea*,  the  i 
the  Wt'kli,  IrM  nvui. 

A>  iDterostlnff  match  wna  plaiod  on  BitDrday. 
IStta,  betweun  the  Fourib  Clwn,  Cin  oi  London  (. 
dnb,  and  tho  Oil.irt  UnlTOrniiy.  TtK  unOrti  mio 
-dWadham  Collwe,  Oifoid,  and  prorcd  to  bciL 
runnrp,  the  YuiLng 


LsWH,] 


r.  J.  J.  8 


J,  i  1  Be> 


1.  Futer.i 


■ :  City  Qui) 


F.  LmetoDk,  Oik. 

■..  Oxford  Unli .._..,     _. 

HMtrn(8.N.C.|,0i  W. 


pi^urton,  i:  '&.' k.  broiM(Xutcr),i  I'C.b.'LawKli 
iUD.),  1 ;  W.  U  BmUb  (Tiia,M  1  ■!■  Xoi^trt*  {New).  1 ; 
J.  T.  limeaoe  (Hartoo) ;  B.  wSals  (Bt.  John),  1 ;  tin. 


[.  A.  Picktrd  |Ch.  Ch.),  1;  A.  Ackerley  (C.C.C.1,0;  Q 
',  Leathixdale,  0.  Tlie  rotutn  ni&tch  will  be  played  a 
■w  dan  prior  to  the  Annual  UniTcirity  Uatcli  — 
'.  <!^inbridge -and  will  probably  take  place  at 
"■-■■-    —  iters,  MouflefB   Hotel,   Nawgale- 


the  City  Chib' 


The  Annual  letting  of  the   aty   of  London 
lull  took  piece  on  Wcdaealay,  the  Kod  inst. 

Jicap   tbat  1h   DOW  bting  pleyed  ii 
1,  and  Ct  ie  hoped  to  be  flniehHl  for 

(aiici  place  in  Muth. 
SoLOTiONs  wUi  bo  given  next  wotk-alen  eeknowlaage- 


TSBK8  OF  SUB8GEIPTI0V. 


(Tta  r^-- J?"'-'- 


■ick  hal^ieBElj  TVlBKe  la  Uar^  uid  Aipttnbi 

poU-ftM.'nK  "™  '   "  ""  **'■'" 

iBdeasihreBaahali-THriyTQlaBin  to tdi, x, 'oietpt Tela 
U.jm.,IT..T.,  udi:i1a^hiln.U.lu1i.    Foit  (tx  h).  (Ub 

V  ftnbfvlbmal*  raqlHctai  W  «T4tf  Ovea  ud  toll,  tkroul 
■Well  bookiallai,  ul  a«  H  Hal  <Unrt.  Tki  niuliclaai  at  ib- 
p9l>-«a(irinKttk>UtnaiMlidi>iI(U«ifBIUT«L 

■OnOI  TO  STrBSCUBliKS. 

•■A«albBBnadTtB|1h«lr  COBlpi  dIrKt  tnfln  tb«  DA«t>t4rt' 

Salted  to  DtHrn  Ibal  tbe  luC  DnmbeF  □!  tb»  una  for  vUO 
•IrnilHilpllal  1i  pUd  irlU  be  rurvinim  u  tbuo  u  a  p^ai 

CHABSES  FOR  AITXaTISDia. 

TunrWDrdi  ..      ,.     ,,     .,11 

■Te>y  •UlUoaal  iJf  111  worla 0    1 

nnal  Pin  AlriRlHaieali  FlTi  Bbllllligi  UM IX  Ilrt  H  worli 

iHi  itaa  nil  Khiubn.   BMsMl  itnu  (nr  H>iH  a(  Boni  tkao  < 

eiaiaea  worn  ..       ^       ..  .. 

V  Usuttbe  boneln^ltliat  no UBIayej'U' 
uaeppearlDlhi '^Blxpeau  AiaaOoluaB.^'    AUadi 

■aiGlw  prepaid  :  aorenetfea  Ei   taiA  oa  np«at* ___ 

— ■  '-  lan  wken  IM  IBOaat  Hat  eaoeedi  Dai  abUUai 
Lie  voaU  be  fiaMflll  Lf  a  V.O.O.  aoold  bi  laal.aad: 


ThrOMt  Inltatloa.— SoRnCM  and  dtynsea,  ttek- 
tin*  and  lirlteaaB,  ladODlaf  eoaffk  and  affHtiap  Ibo  tdIoi.  Fij 
^H  lyptMl  me  Ippit  Oljeerlai  lojubo.     Olyeertae.  U 


mSiHMthar  an  eietUd  by 


iBiB^lt  laoy,  perbape,  utertiC  yae  to 


OUS  MCHAHQK  COlTTinr. 


Tinonlth'a  OlTOOltr  Onttlng'  Kkohiiie,  by 
Ltaodt  and  boa*,  B«t*  Uia.  diamaler.  V1U  I  palrafeitn  catlvn 
(uDeMaew>.c<iil  A.nvB«dJ0lD.b4Ham-r^4|]Bji  michlDG  or 

All  eorta  of  laatrtunanta  anl  Aiipart.tae  exdi^ed 
Wanted,  gowl  OoM  Albert,  not  ten  than  IB  cant, 
Uftriae  Ohronometer  (Arnold,  maker),  gold 
Batomaa'a   Boriionlal     BaKtna     OaettliiKB.  lio. 


_  Newtonian  TfllMOOpe.  Bin.  apertun,  Sfl.  toeoi :  al» 

.  North  6udiT -unit,  Elila. 

Pbotonaphlo  BnmiBber  ICabinet] .    Rrrhaine 
QrC4blBilaailLa|Pnil,ui4ziT?ba»>DCoama«ed.— T.  Corm 


Fbr  Bala,  <f  tptaned  Inn  and  eteel.  mHhaaie'i  I«tlie, 

KeUy   and  Co.'*  "  Dlreotory  of  the  Iran  and 

Mn.L  ^»Dn."  pr1«  Iwialy.flTi  ililllUiii.  lul  i-dillin  -.t- 

Fret  Sav  Attaehmant  for  Lathe,  Bam,  niet, 
TaVkFj  BoiaoodtDllie  TalDi  ol  II.— n  a  B.,  BaSoid  BsiH, 
Wanted,  good  Sawtng-Machlne  or  SOin.  Bieycle. 

"  Oasaell'a  Old  and  New  London,"  S  TDlomee 

Lanita.'e  complete  works  on  "  Ptaysiornomri"  * 

dirk    lUdo.—Taoi.     Bd—iik,      U.uicDoui'-niid,     HluklH, 


Ic  Howe  Uaohlnc 


wheel  feed. 


Bnua  Hllk  XstUe.  7  gatlone,  ISlb.,  good  condilian. 


Afewsia.  Wheels  (ooe  btaaB),  anil 


I   ^  a 


Fowerfol    ShooUnK   Ooll   wi 

Lathe.    Siin.  back-gear,  gap-bed,  aUde^reat,^&e_.i 


Exchange  Stereo  Oaoiera  and  Lcm  for  pair  of^ 

"  aaualer's  Treatlaa  oa  Modem  Horoloay,", 

ri  ^..^  ?"',^VI^'"l'i"'"M'lil-"rk'°VS^Bi°    Inli* 

Artiddal  HorlzOD.  with   ndjnihneot  and  laeel,  la 

Three  Skr-Kookat  VoQlda.  (-plala  Cameaa  will 
Lmi.  BnB  XUraKepe,  IDIa.  I  a  nelilil.  A  t-kolF  SDaid  BUI 
lanrKicUao.  eetofSafir  Whtuli  Monldi  WUI  eickuM 
iiLTottkiB..-rec  Hnle^^  iddnu.H.  Jul.is,  Wtei-KnM. 
Plitaffniidj  f  e&mkeitalre, 

Bottle-'VaalilnK  Maohlne.    m^  ffin.^toh,  lot 

Wimted,  a  Klnar'a  Pooket  Dial,  moat  be  a  good 
lae,  la  paHict  coadiUiiD  ;  lor  OsDn  (iloii.  m  layttlDi  amnl.' 

Wanted,  good  portable  BlaekBKiith'a  Porn  and 

n.4rljill  ailed,  tbree  lack  pUloa,  Icln.  Itrnt*.— ).   Aaunoi, 

Want^,  daik  I>l(>MMatulB,L  clotti  Boya'  Suiti,  OC 

to  eiohaogs,  one  of  Dl^tia'e  wuiauted  BiaaS 

ited,  In  eachangs  lor  doable-barrel  pia-Bn  Oan, 

oJieJi  LeTM  Watcibaa,  new  :  old  onea  ^kniu 

Two  Teleaoopea.  3J  and  3Sin^._  in_™M  IJ^JSff}^ 
Drawin«  for  Piano,  ^'relff;^"i^''Jjt^^^2'£^ 
SanJlBltutPors^forBioTcleor  Blida  Beat;  aim 
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8PECIHEN  OF  IVORY- TUES  IN G. 

By  J.  H.  EvANa. 

THE  pioci;  of  turning  now  illustrated  ia  of 
a  more  compUcatad  nature  than  those 
Mtbcrto  described,  and  nill  require  a  d^al 
of  care  in  it«  production.  U  will  be 
seen  at  once  that  it  embodies  more  than 
one  description  of  work,  and  that  most 
of  it  IB  of  an  extremely  delicate  nature. 
It  IB  a  difficult  task  to  engrave  work 
of  thia  kind  to  do  it  justice,  ae  some 
of  the  parts  cannot  be  so  distinctly  ahown 
as  tbey  appear  in  the  original.  I  will 
endeavour  to  overcome  thi^  in  the  details  of 
making  it.  In  making  such  an  ornament 
08  this,  one  of  the  principal  things  to  attend 
to  will  be  tbe  cbuoking  of  the  various  parts, 
and  aa  tb:re  are  eighteeii  separate  pieces 


held,  and  when  fitted,  a  thin  solution  of 
glue,  quite  clean,  rau-t  be  applied  to  the 
wood,  and  tbe  ivory  then  fixed  on  to  it,  I 
will  point  out  that  it  is  absolutely  necessary 
that  the  ivory  should  f«ucb  the  wood  all 
over;  'if  it  does  not,  whore  it  is  free  the 
points  will  most  assuredly  break  when  being 
cut,  and  as  this  is  a  veiy  disappoint'ng  thing 
to  happen,  it  is  bett-r  to  save  the  time  by 
giving  the  attention  to  the  fitting  of  the 
work  on  to  'he  chuck.  In  the  first  instonoe, 
in  making  a  specimen  of  tbia  kind  many  odd 
pieces  of  ivory  may  be  worked  up  tbat 
would  be,  so  to  sp<;ak,  useless  for  other 
purposes,  ■ 

Having  now  given  a  few  hints  necessary 
to  attend  to,  I  will  proceed  to  give 
directions,  and  the  settings  tor  tbe  variou! 
parta,  anl  tbe  tools  used. 

Starting  with  tbe  extreme  base,  it  ii 
simply  a  ring  of  ivory,  and  the  pedestal  is 
of  African  blackwood  ;  the  diameter  of  the 
ivory  ring  is  2|in.  and  -^in  in  thickness ;  the 
diamet^ir  of  the  blackwood  pedestal  is  IJin. 
and  lijin.  di'Cp,  Tliis  done,  the  ivory  piece 
that  ia  fitted  over  the  top  of  pedestal  and 
drilled  out  into  points  must  be  fitted  to  its 
place,  an!  when  this  boa  been  done,  a 
chuck  in  boxwood  lo  correspond  must  be 
made  and  the  ivory  glued  to  it.  It  will 
not  take  a  very  Iscg  time  before  it  can 
be  worked,  but  it  is  Setter,  if  possible,  to 
leave  it  all  niebt  to  set  and  dry  well.  As 
a  nile,  I  find  it  better  to  get  out  the 
different  parts,  and  make  one  job  of 
chocking  those  parts  that  require  gtue ; 
but  thi^  cannot  always  be  done,  as  the 
proportions  cannot  be  got  at  nicely  except 
by  building  up  as  yon  ^o  on  ;  and  bore  s 
little  difficulty  presents  itself:  because  tbe 
bare  forma  may  take  the  eye  at  once  and 
satiufy  the  taste ;  but  when  tho  ivory  is 
fitted  over  it,  it  may  possibly  look  too 
heavy,  and^  don't  think  anything  but  ( 
pcrience    will    overcome  such  obstacles 

To  proceed,  we  will  assume  that  tbose 
parte  chucked  are  ready  to  turn  ;  the  depth 
of  the  ivory  overhanging  is  6-16ths  of  an 
inch,  and  tbe  external  diameter  is  Ifin.  bare, 
which  wOl  leave  ths  ivory  a  little  less  than 
1  -10  thick.  This  is  not  particularly  delicate, 
being  near  the  base.  Now,  to  cut  this  out 
to  the  shape  seen,  a  drill.  No.  18,  eighteen 
TOZhZXZIV.-lIO.  SM. 


hundredths  in  diameter,  was  used  in  tbe  first 
place;  the lathe-b-ad  set  at  tbe  starting- 
point  of  the  90  division,   and  cut  at  every 
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fourtli  li  le  *bieb  will  make  24  points.  The 
drill  must  be  so  adjusted  that  ''  -  ■  -  ' 
lialf    its    diameter  into    the    ' 


brings  the  parts  uncut  to  a  point.  When 
this  drill  has  been  carried  round,  anolber  of 
smaller  diameter,  No.  10,  must  bu  used,  and 
the  slide-rest  moved,  so  that  it  will  bring 
tbe  points  as  seen.  It  will  be  seen  that  five 
drills  in  all  were  used  in  the  first  series  of 
holes,  and  wlien  this  is  completed,  those 
holes  which  are  drilled  in  the  port  that  is 
left  must  be  done.  Here  four  more  drills 
used.  I  say  four  more,  but  they  are  the 
le  an  used  before,  except  tbe  largest  one, 
and  it  will  be  seen  that  tbey  run  in  the 
reverse  direction.  On  tbe  edge,  at  the  top 
of  this  piece,  a  seiies  of  small  beads  are 
drilled  ;  these  are  done  with  an  astragal  or 
flat-ended  bead-drill,  in  order  that  Iho 
superfiuouB  material  between  each  one  may 
be  cleared  away.  There  are  60  of  these 
Ixiads,  the  division  of  that  number  being 
used  for  tbe  purpose.  On  tbe  top  of  thS 
a  small  barley-corn  pattern  is  cat  with  a 
double-angle  tool  of  45°  in  tbe  eccentric 
cutter ;  this,  in  alt  probability,  will  not  be 
shown  in  tbe  engraving,  but  as  it  adds 
much  to  the  appearance  of  the  work,  I  should 
nt&mmend  its  being  done,  espwaally  as  it 
takes  such  a  short  time  to  out  a  pattern  of 
this  desuriptiou  ;  the  next  piece  will  be  that 
which  is  fitted  into  it,  tbe  points  resting 
upon  the  eccentric  pattern  just  mentioned  ; 
this  piece,  when  roughed  out,  looks  very 
much  like  an  old  hat,  but  when  cut  and 
mounted  it  loses  that  somewhat  undig- 
nified appearance;  this  must  also  be  glued 
on  to  its  obttck,  loth  in  the  fitting  and 
against  the  face,  as  the  points  that  rest  on 
the  base  are  cut  with  a  drill  in  the  same 
way,  only  with  the  slide-rest  set  round  to 
the  Burtaee,  and  to  cut  them  the  drill  18  id 
used,  and  every  second  hole  of  the  B<l 
division  leaving  30  cuts,  the  second  hole  ia 
done  with  a  No.  10  drill;  in  the  upper  part 
of  this  the  same  drill  No.  10  is  need,  and  the 
same  division,  only  being  so  much  smollet 
in  diameter,  the  holes  are  naturally  brought 
closer  together.  It  will  be  seen  that  three 
circles  of  these  holes  have  been  drilled,  and 
that  between  each  of  tbe  Centre  parts  an- 
other drill,  No.  6,  baa  been  used,  tba 
division  being  set  bock  to  the  hole  between 
those  previously  used.  It  is  always  an 
advantage,  in  doing  this  class  of  work,  to 
cbooae  a  division  tli«t  can  be  divided  by  an 
even  number,  as  it  is  more  easy  to  obtain 
the  halt  of  it ;  it  can  be  overcome,  however, 
by  tbe  eorajjensating  index  peg,  should  an 
odd  number  be  chosen. 

We  now  come  to  tbe  plain  curve  of  ivwy, 
which  mus'.  be  turned  to  a  nice  curve.  The 
footer  largest  part  is  IJiu.  diameter,  or 
rather  smSler  th»u  tbe  top  of  tbe  piece, 
underneath,  with  tbe  three  circles  of  holes 
which  is  1  3-16in,  diameter.  Tbe  deptb 
of  the  curve  is  full  ^in,,  and  the  diameter  of 
the  top  or  smallest  part  ia  3-lOin. ;  by 
using  tbeeo  measurements  the  ciu-ve  to 
correspond  with  the  original  can  easily  be 
obtained.  Tbe  next  piece,  it  will  bo  seen,  is 
more  drill-work ;  this  is  simply  a  small  dish 
as  it  were,  the  concave  curve  turned  out 
first,  and  fitted  on  to  a  boxwood  chuck,  to 
fit  it  in  the  same  manner  as  before ;  when 
chucked,  the  outside  must  be  turned  as  thin 
as  possible  to  match  the  inside,  as  near  as 
possible,  110  that  when  cut  it  shall  sboiv  the 
same  thicknFSSall  over;  this  is  not  an  easy 
mitter,  and  will  fax  the  patience  very  much. 
When  turned,  the  same-drill,  No.  18,  is  used, 
and  the  sixty  division,  advancing  four  bolea 
for  each  out,  there  being  fifteen  in  all,  ar- 
ranged as  before,  so  that  the  parts  left  come 
up  to  points ;  another  series  of  smsller  si/e 
drdl  adjusted  so  that  the  complete  circle  is 
left,  tbe  next  drilled  in  a  like  manner,  and 
the  fourth  also;  and  to  finish  tbispart,  on 
the  largest  spioe  at  tbe  top  a  small  drUl  ia 
used.  This  piece  is  not  a  difficult  or  delicate 
fiarfc.  and  is  only  a  question  of  patience  to 
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tliis  is  what  is  commonly  termed  tbc  gco- 
mdric  staircase,  and  is  executed  by  aid  of 
the  eccentric  chuck  and  slide-reet  only ;  at 
a  first  glance  it  would  lead  one  to  suppose 
thtit  it  was  8X)iral  work,  but  that  appear- 
ance is  caused  by  the  repetition  of  the  move- 
ments of  the  eccentric  chuck.  It  will  bo  seen 
that  the  stem  iH  slightly  taper,  consequently 
tlic  filido-rost  must   be  set  to   the  x^roper 
angle ;  the  work  must  be  mounted  on  the 
ecceuti-ic  chuck,  and  the  elide  screwed  out 
one  halfrtum.  The  tool  must. bo  a  fi^ed  one, 
ISo.  Of  and  the  depth  of  cut.  set  so  that  the 
eircle  is  made  true  after  the  eccentricity  is 
given  to'  the  chuck ;  the  divi(^ng  whou  of 
the  rthuck  must  bo  moved  eight  turns  of  the 
screw  or  divisions  in  wheel  for  each  cut.    A 
difficulty  arises  with  regard  to  supporting 
such  a  slender  piece  of  work  while  being 
turned.    The  slender  guide  will  not  help  on 
account  of  the  eccentric  motion  of  the  work. 
The  only  way  is  to  support  tho  small  end  by 
means  of  the  poppet-head  centre,  and  being 
so  small,  it  must  have  a  false  piooe  fitted  of  | 
larger  diameter  with  a  perfectly  flat  end, 
and  for  each   cut  a  fre^  centre  is  made. 
This  will  necessitate  twelve  different  centres. 
Thus,  the  eccentricity  being  given  to  the 
chiick,  and  the  tool  fixed,  bring  the  centre 
of  the  poppet-head  to  boar  upon  the  end, 
and  make  the  first  cut ;  this  done,  the  slide- 
rest  must  be  moved  along  the  exact  width 
of  tlic  tool,   the  front  wheel  of  the  chuck 
tumi'd  round  eight  divisions  or  turns  of  the 
tangent    screw.    But,  before  moving   any 
one  of  the  arrangements,  great  care  most  be 
taken  to  withdraw  the  poppet-head  centre. 
If  this  should  be  forgotten,  the  work  will 
be  probably  broken,  and  have  to  be  gone 
over  again;  and,    when    the    operation  of 
moving  the  wheel  has  been  completed  in  its 
entirety,  it  will  be  seen  that  the  end  of  the 
work  has  twelve  cousocutivo  centres,  and  it 
will  only  remain  to  remove  the  slide-rest 
the  width  of  the  tool-  each  time,  and  con- 
tiauo  till  whatever  length  of  ivory  you  are 
doing  is  completed.  The  poppet-head  centre 
must  be  adjusted  each  cut.  The  stem  of  speci- 
mon  illustrated  is  vei'y  delicate,  the  small  end 
being  only  about  ouc-eighth  of  an  inch  in 
diameter;  and,    io    cut   such  a  pioce,  the 
utmost  di^licticy  of  touch  will  be  required.  I 
had  l^ettcr  mt,ntion  that  the   ivory  from 
which  such  a  piece  of  work  is  to  be  made 
must  bo  mucU   larger  than  it  is    required 
when  finished,    as    the  eccentricity  of  the 
chuck  bf'ing  thrown  out,   one  side  of  the 
material  is  removed  until  the  complete  oirclo 
ifi  A^ida  obtained. 

The  stem  finished,  wc  como  to  some  more 
delicifte  work,  and  tho  piece  which  projects 
at  the  top  of  the  stem  will  be  the  next  part 
to  do.  This  is  ot  a  slight  curve,  and  has 
fifti^cn  cuts  round  it,  the  largest  being  cut 
with  the  No.  \b  drill,  a.nd  then  the  No. 
10  used  three  times  round.  This  piece 
must  bo  also  glutei  on  to  the  chuck  with 
great  care.  SVu  new  come  to  the  part 
which  covurs  the  lower  xMrt  of  the  body, 
which  is  first  fitted  to  the  shape,  and 
then  on  to  chuck,  iu  the  same  manner 
as  before.  There  are  fifteen  drill  cuts  in 
thu  length,  aud  thirty  in  the  circumference, 
making,  in  this  one  piece,  4«30  cuts.  At 
the  lower  extremity  it  is  very  slender; 
and,  when  fitting  such  a  piece  of  ivor^^  as 
this,  care  must  bt?  taken  to  ht  it,  of  the  two, 
rather  closer  at  the  top,  and  it  will  then  spring 
to  the  form  on  to  which  it  is  to  go.  I  men- 
tion this  bocauso  I  have  found  by  experience 
that  tlie  ivory  is  more  likely  to  expand  a 
little  after  it  leaves  the  chuck  on  to  which 
it  has  been  glued.  The  body  itself  of  thifi 
parti (lular  x>iece  is  made  from  a  small  cocoa- 
nut,  the  smalk^st  lever  saw,  and  it  was  this 
that  fii'st  gave  iiio  the  idea  of  mounting  it, 
but  I  fear  it  will  prove  a  somewhat  difficult 
matttjr  to  get  another  so  sijuoll,  so  it  may  be 
made  of  blackwood.  In  ciise  anyone  should 
prefer  to  make  it  of  cocoa-nut,  if  one  is  to  be 
Aad,  I  will  give  a  hint  as  to  the  best  way  to 


work  it  up.     One  of  the  great  dif&cultics   tinij  towards  the  top  of  the  whole  thing, 


with  such  material  is  the  imperfect  shape 
that  they  generally  are.     Should  one,  how- 
ever, be  procured,  it  should  be  chucked  by 
the  body,  and  the  mouth  of  the  interior  be 
turned  tnio,   then  rechucked  by  the  jwirt 
turned,   and  centred  with  the  i^oi>xx-t-head 
centre ;  and  if  pretty  true,  it  may  be  turned 
all  over,  as  this  one  was.     But,  as  I  have 
said,    it    may   be    made    from   any  other 
material.     The  next  piece  will  be  the  ivory 
that  descends;  this  has  30  cuts  in  its  circum- 
ference, and  three  in  its  length,  the  No.  18 
drill  being  used  in  the  first  instance  to  make 
the  points,  and  then  the  No.  10  drill,  of 
which  there  are  two,   the  slide-rest  Injing 
so  adjusted  that  the  drill  will  leave  a  point 
between  each  cut.      This  done,  it  wnl  be 
seen  that  tiiere    are    three    smaller  holes 
drilled  in  the  centre  of  each  part  left  by  the 
other  lOixts.    We  now  .  como  to  tlie^  •dge  of 
this  |)ieQso,  whiob  is  in^the  solid  with  it,  and 
is  out.  oat  in  steps  with  a  ^tep-drill  having 
fouTfliQps ;  -tha  tame  division  of  60,  taking 
each  ftH^lwte.  hole,  iinust  be  iwd,  there 
being  |SK)..<etits.      In  wng  a  drill  of  this 
chara^^ber^  it  is  always. more  effective  if  the 
depth  of  itbe  outs  oan  be  ^rraijiged  so  that 
the  ]jartrJWti.at.Uie  top  of  the  abeps  will  be 
the  same^uiwidth  as  ue  steps  are.    In  the 
centre  of  ^eaeh  piece  left,  another  hole  is 
drilled,  whioh  makes  it  more  delicate  and  in 
character  with  thO:  other  parts. 

The  lower  parfi  aad  the  body  may  now  be 
looked  upon  as  .&uahed,  and  the  cover  will 
form  the  next  subject  for.oiu*  consideration, 
although  this  is  a  portion  of  a  sph(^re. 
There  will  bo  no  need  of  a  spherical  slide- 
rest  or  dome-chuck,  the  shape  being  turned 
inside  and  polished,  it  must  take  the  same 
course  as  all  the  other  parts,  and  be  fixed  to 
a  chuck  with  glue,  and  then  turned  as  thin 
and  true  to  the  inside  form  as  possible. 
When  the  ivory  has  to  be  turned  so  thin  as 
in  this  case,  it  is  not  a  very  difficult  matter 
to  got  it  true,  as  the  colour  ^vill  show 
through,  and  it  will  be  easily  seen  where  it 
is  not  equal.  OE  course,  if  the  spherical 
slide-rest  was  used,  the  same  curve  could  be 
obtained  absolutely  without  difficulty ;  in 
the  abs(jnce  of  it,  however,  it  can  be  very 
well  turned  by  hand;  and  in  cutting  or 
drilling  the  holes  in  it,  the  slide-rest  must 
b(j  so  arranged  at  an  angle  that  the  point  of 
the  diill  is  as  near  the  centre  of  the  radius 
of  the  curve  as  possible,  and  as  the  atitual. 
centre  is  neured,  the  rest  will  hv.  almost  at  a 
right  angle  to  what  it  was  when  doing  the 
first  seri(is.  In  working  up  such  a  thin  piece 
of  work  as  we  are  now  dioing,  the  greatest 
accuracy  with  the  settins^s  of  the  rest  will 
not  be  absolutely  necessary,  because,  by  way 
of  example,  if  the  rest  is  not  set  to  the  centre 
OS  described,  the  only  result  would  be  that 
the  hole  would  have  a  slight  angle  on  one 
side  or  the  other,  which,  in  work  of  so  slight 
a  substance,  would  not  be  seen.  To  cut  the 
first  series  of  holes,  of  which  there  q,to  15,  a 
drill  No.  45  was  used ;  this  is  a  size  that  is 
not  always  made  with  a  set  of  drills,  unless 
a  set  of  12  dozen  are  ordered.  And  in  ci^e 
anyone  should  care  to  copy  this  work,  I  may 
as  well  point  out  that  it  can  be  done  with 
the  eccentric  cutter ;  and  by  tae  latter,  holes 
of  any  size  may  be  cut  by  having  a  narrow 
cutter,  with  a  square  end,  placed  in  the  in- 
strument, about  No.  8 ;  and  the  diameter 
that  is  required  may  be  obt*ined  by  setting 
out  the  eccentricity  of  the  cutter  to  the  di?- 
sired  amount.  This  operation,  it  will  bo 
seen,  has  been  repeated  three  times,  reducing 
sliffhtly  the  diameter  of  oacli  scries  of  holes, 
and  between  the  portions  left  another  hole 
has  been  drilled,  also  iu  three  circles. 

We  now  come  Io  another  piece,  which  is 
ag>iin  fitted  to  this  convex  top,  and  it  forms 
a  kind  of  frill,  and  is  also  very  delicate. 
This  is  a  jjart  that  will  tax  the  i)atience  ;  it 
has  21  drill-holes  round  its  circumference, 
and  six  throughout  the  curve  ;  it  must  be 
turned  very  tbia,  especially  as  we  are  get- 


fmd     must     be     <>areful     not     to     have 
any    pvt   -in    the    least    degree    heavier 
than  the  lower  portions.  The  next  piece  will 
be  the  last  curve,  and  should  l>o  also  very 
delicate ;  more  so,  in  fact,  than  any  other 
]>art.    It  has  six  holes   iu  the  curve  and 
eight    in  its  circumference.     I   will  again 
mention  the  importance  of  highly  i)olishiDg 
the  ivory  before  attempting  in  any  way  to 
cut  it,  as  it  cannot  be  done  then.     Uader- 
neath  this  top  piece,  a  thin,  circular  plate, 
cut  out  with  a  drill  tQl  there  is  scarcely  any 
of  it  left,  also  there  is  another  piece  like 
it  under  the  cover,  the  whole    being  cat 
away  to  a  mere  shell.    There  is,  perhaps, 
no  use  in  this ;  but  when  looked  at  Irom  the 
top,  the  confusion  of  circles,  intersecting  ane 
another,  as  it  appears,    is    very  cffuotivc. 
The  top  piece  of  all  is  simply  a  soaall  juece 
of  ivory  tiu*ned  to  the  sh^>e  seen,  and  then 
cut  into  four  with  the  universal  cutter ;  the 
long  piece  descending  into  the  body  is  only 
intended   for   a   finish.    The   top  of    thu 
piece. being    so    thin,    and    the   stem  so 
extremely  delicate,  I  was  compelled  to  just 
iCemcnt  the  conver  on«  as  it  could  not  be  moved 
without  its  shaking  off.    The  engraving  is 
out  short  of  the  lower  portion  of  the  base  for 
the  convenieucc  of  the  size  of  the  paper ;  hat 
as  I  have  g^ven  the  dimensions  of  it  in  the 
first  part  of  this  paper,  it  will  not  matter. 
As  th»ere  are  considerably  over  one  thousand 
cuts  and  drill  holes,  it  is  rather  a  difficult 
matter  to  make  the  instructions  very  concise; 
but  I  trust  the  few  given  will  help  any  one 
desirous  of  so  doing,  to  copy  it,  and  should 
any  further  instructions    be  required,  the 
original  can  always  be  seen  or  had  to  copy 
by    application.     I  am  glad  t3  note  that 
sevaral  amateurs  have  been  able  to  do  some 
very  excellent  work  indeed  from  previous 
articles,  so  tliat  I  feel  a  deeper  interest  in 
doing  my  bast  than  ever. 

I  will  just  hint  that  for  such  a  slender 
piece  of  work  it  is  safer  to  fix  the  base  to 
the  stand  upon  which  it  is  placed  under  the 
glass,  as  it  will  not  stand  rough  usage. 


THE  OEOAN:  A  GOHPBEHEVSIVE 
TREATISE  ON  ITS  MANUFACTURE, 
FROCURAL,  AND  LODaHENT."^ 

By  Jous  Watson  Wajocaji, 

AnocUiU  of  the  CoJUge  of  Organints,  London. 

n.  T  Twill  now  have  been  understood  (notiag 
X  frum  87,  <)  that  the  treatoicnt  of  the 
CroiU'JJtad  will  often  have  to  be  modified  to  suit 
the  Projection,  whiohever  form  of  the  latter  i» 
chosen.  To  this  it  is  nooeseary  to  add  tSat 
whenever  the  Croas-boad  is  made  to  ^ titer  the 
Key  (see  87, /J,  the  Uteral  extent  of  the  Catting 
which  f  omishQij  the  Projection  should  be  lessened 
by  a  corresponding  amount,  — such  precise  amount 
being  simply  that  of  the  Bead  thicknei» 
horizont'U,  adfietl  to  tho  space  always  necessary 
to  Icavo  between  Bead  and  Key -End. 

r.  Imfanecs  of  all  the  three  Forms  now 
dodcribed  aro  easily  to  be  met  with.  The 
Cnrced  ProjeJ*^ion  U  at  present  constantly  nacd 
by  HiU  (though  often  with  a  Fkt  Baad,  see 
again  87,  f)\  his  large  Organ  ercoted  about 
1875  in  Woroedter  Cuthadral  Nave- Transept 
may  be  menlioncd  :  see  also  HeLifitftony  fine 
Instrumimt  in  the  Church  of  St.  Martin-in- 
Fioldij,  London.  Tno  Xotchcd  form  (as  de- 
scribed at  00,  ante)  is  now,  and  I  boliove 
always  has  been,  regularly  employed  by 
WilU$;  tho  Organ,  completed  in  15C0,  for 
Hi^desdon  Church,  may  yet  once  agMin  be 
cited.  The  Sljpvd  ts  the  kind  fvrmcrhj  uwd  by 
Hill ;  hi«  excellent  Inatrumont,  built  in  1801  for 
St.  Alban'»  Abbey,  affords  a  Bpeoimeu.  Other 
Builders  than  Uie'abovo-namod  alno  employ  one 
or  more  of  the  foregoing  Forms  of  Key  Pro- 
jection. 

B.  The  relative  Merits  of  the  three  kinds  must 
be  coni«idered  to  depend  to  some  extent  upox: 
ciroumHtanoes,  thus : — 

•  All  x<ffht0  leMrred. 
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Tbs  C'li-ciit  Projection  presents  decidedlj  the 
best  appcaroDCF,  imdiCulsoiiuuifBjtgoodi 
at  Teriicnl  loom  teneaUi  it ;  but  it  ia  loi 
Bipeiuive,  owing  to  the  aJvlasbility  of  the  Curva 
ItselTa  being  Veneered  or  othorwiw  oroitHieDtallj 
faced,  erpetiallj  if  the  Crosa-IJcad  bo  net  lo  of 
10  enter  tbo  Key  {tec  ST.  /) ;  and  this  laat  treat- 
ment, or,  B£  a.a  allematiTe,  the  Cfmifr-ttt;  of  the 
Sead  [nee  aj^ain  ST,  /],  wiU  still  further  add  to 
the  cont.  Jt  should  b«  observed  tbac  the 
adrisabillty  of  havinfj-  the  Bead  to  so  enter  will 
here  aline  only  when  it  is  desired 
raiisiiltnibit  amount  of  Projection  (Overhang), — 
fta-when  the  Manuals  ure  as  many  Bi  Fviirra 
nomber  ;  and  chat  KuchBdviaabilJtyia  canned  by 
the  impoMibilitj  of  giving  to  the  Carve 
Tenientand  graceful  form  if  it  have  to  oan 
far  bock  from  the  Key -end.  On  the  whole, 
may  gar  that  the  Curved  model  may  be  freely 
adopted  for  all  Organs  in  which  its  small  addi< 
lional  cost  can.  Iw  borne,  provided  that  the 
vertieal  distance  from  Manual  to  Manual  be  Koi 
leu  than  'Jtin.  (eeo  02,  11), 

The  yeteiid  Form  will  be  foDsd  deoidedly 
the  simptcBt,  cheapest,  and  most  generally 
lueful  ol  all :  it  gives  a  fair  amount  of  £nger 
i-oom  beneath  it ;  and  we  have  alroadf  hooq 
that  it  calls  for  no  itpeoial  treatment  of  cither 
the  Cutting  itielf  or  of  tho  Bead.  Ita  disad- 
vantage ia  that  the  lilight  increa«e  of  thiokneiM 
in  its  eitiomo  Tip  diroinigbeg  the  clear  [vertio*!] 
finger-gpBcegobencathit.  For  this  Uet  reason  we 
may  say  that  this  Form  also  should  not  ba  used 
when  the  vertical  distance  between  the  Manuals 
is  leas  than  2  Jin.  (see  preceding  paiag.). 

The  Sloped  mode!  is  decidedly  nnpleaaing  it 
appearance,  and  it  hag  (ag  already  seen)  the  ad- 
ditionai  diaadvantaKeB  of  requiring  the  Cutting 
to  be  made  sightabTe  tbrougboat,  and  of  00c 
pelling  the  top  booudary  of  the  Cross-Bead 
be  kept  much   down.     As  a  get-o9   to  these 
drawbacks,  tbe  Sloped  form  posgesseg  the 
of  gecuring  the  lar^^t,  practicable  amo 
both  vertical  and  lateral  fingor-npaoe  beneath 
it, — owing  to  tbe  pirmigiiibility  o(  making  tbe 
extreme   Projeotion-Tip  quite  tbin,  and  to  the 
fact  that  a  considerable  extent  of  lateral  ontting 
does  not  spoil  tbe  appearanoe  of  this  partianlar 
model,  nor  bring  about  tho  initabihty  which 
might  result  from  a  Cuned  Now  muiu  cut-in 
laterally.    For  these  reasons  we  nay  consider 
that  the  employment  of  the  Sloped  Projection 
will  be  generally  advis:iblo  tn  all  cases  where  the 
vertical  distance  from  Uunual  to  Manual  fa 
than  the  'J^in.,  or  in  Manuals  for  vbich  a 
sidtrnbh  amoont  ol    Projeotioa  (Overhang)  ia 
desired  (gee  htre  at  93,  a  sod  on). 

It  should  be  here  observed  that,  whatever  be 
tbe  particular  form  of  Projection  used,  it  will 
always  be  adviaable  to  make  the  Cross-Bead,  if 
present  at  all  (uee  ST,  S'j)t  an  Entering  one  (we 
^T,/),  tchtiietcr  it  is  wiehed.  to  secure  the  Iniyial 
pmt'ibh  anuunt  of  Fiuger-spuoe  beneath  niioh 
Prejecdon.  It  is  hardly  neoefsary  to  add  that 
the  Treatment  adopted  should  be  of  exactly  one 
aame  Type  in  M  the  Uannala  of  any  single 
Organ,  with  tbe  exception  of  tho  lowemkoet 
Manual,  and  that  even  this  also  should,  by; n- 
/civ'tei ,  be  HO  correspondent  (see  at  i,  ante). 

t,  Segulaiing  Tail,—Bj  this  ia  meant  the 
Traatment  bestowed  upon  the  Tails  of  the 
lipjicf  of  two  Manuals  whioh  are  to  admit  of 
Couplini;  [together]  by  means  of  an  Action  set 
between  tbtm,  the  object  being  tbe  obtaining  of 
a  Kegulation  of  tbe  contacts  of  guoh  Action. 
The  actual  point  of  the  application  is  made  to 
exactly,  or  ahnost  exactly,  correspond  with  the 
point  of  contact  of  the  Coapler,  when  in  work- 
ing. At  this  point  gee  Ihptrlrnait  CotTFUKO- 
Acttcns;  alga  nhst  is  said  at  nim,  next;  ati, 
next  and  on ;  and  at  UD,  r  to  hum. 

There  are  herealno  three  reprenentaliveT^pei 
or  Forms  of  Treatment,— \i^.,  tho  Sullw,  the 
Split  Kc'j,  snd  the  Spriiij ;  a  little  muet  be  said 

n.  The  Iliillan  form  of  Regulator  consist* 
chitlly  II)  of  a  small  non-rustablo  Strfie-fi/i 
(gee  witk  Bouoirr  Ponno.vB,  nt  33,  ( ;  also  the 
future  Drparli'iful  SoiLKWS)  or  other  similar 
screwing  Fitting  capable  of  being  turned  by  the 
FingerH,  or  by  a  suitable  Spnuncr,  and  (2)  of  an 
accurately  shaped  pod  or  Iliilt-itol  bard  Leather, 
which  is  lirmty  attached  10  tho  lower  end  of  the 
Screw,  and  ricciven  under    it  tho  Htickor  01 


Ctupler  is  ia  working.     In  tiw  applylngi  tbe 


9craw-eyo  is  first  screwed  downwards  through 
tho  [upper]  Key,  so  08  to  protrude  below  latter, 
and  then  the  Button  i»  firmly  screwed  on  to  such 
protruding  end;  and  thug  on  turning  tho  Sorow- 
uye  the  Button  will  obviously  be  carried  round 
with  it,  and  its  level,  and  oonseqneutly  the 
reach  oF  contact  of  tho  Coupling  aoluation, 
will  be  altered  accordingly, — as  may  bo  required 
for  adjni!tment. 

But  in  order  to  ensure  tbo  smooth  passing  of 
the  Drumstiok  or  Sticker- bead  nndcr  the  ButtoD, 
(especially  if  any  Kay  of  the  Lower  A 
dopTemcd  at  such  luoment),  and  at  gun 
provide  an  Off-Glearing — that  ii,  a  vacant  space 
fortbe  Drumstick  Head  tn  pass  into  when  the 
Lower  Key  is  so  depressed  but  tbe  Coupler  is  not 
in  aatiou— ,  either  ii]^  Block  or  an  Ui'dtr- imkin} 
muBtformpartof  theTraatment.  ThefirHt-named 
ia,  asita  name  implies,  a  small  block ;  this  id  affixed 
to  tbe  under  face  of  the  Key  at  a  point  just 
inside — that  is.  nearer  to  the  Key-noge  tbao- 
the  Button,  and  is  set  aa  close  to  lattox  as  i 
poaitible  without  the  risking  of  the  latter' 
touohina  Jt  at  any  lime.  Tbe  forward  part  of 
the  bloo^  ia  Sloped  in  auoh  a  wav  as  to  present 
an  under-faco  running  upwards  townras  the 
Playing  Part  of  the  game  Key ;  and  along  this 
face,  theretoce,  should  tho  Lower  Key  bo  da- 

Erciieed  as  just  ssid,  the  Drunutioh  or  Stloker 
lead  will  smoothly  travel  until  it  reaches 
its  proper  point  under  the  Bntton.  And  the 
vertical  thickness  of  the  Block  must  be  such 
that  the  nnder-tace  of  the  Button,  when 
correotiy  adjusted,  extends  a  triSe — aay  a  liuJe 
over  1-16  of  in. — below  the  nnder-faco  of  the 
Block.  Tbe  altemaUve  of  the  Block  — the 
Under-sinkiog — consists  merely  of  a  anirt-hili 
Sols,  of  a  diameter  of  about  a  full  J  of  in.  larger 
than  tbo  Button  diameter,  and  bored  into  the 
imder-face  of  the  Key  at  a  point  exactly 
vertically  beneath  the  Screw-eye  point :  thus 
when  tho  Button  is  attached  it  lies  almost 
entirely  within  tbo  Hole, — extending  only  a 
littlo  boloir  the  Key  under-fice,  precisely 
as  if  the  latter  were  a  Block,  It  is  ncooiisary 
also  that  the  Key  itself  bo  cut  away,  so 
ag  to  form  a  slope  oommenoing  a  littlo  distance 
Inside  tlio  Ituttou,  —  such  cutting  bcin>ir,  in 
fact,  of  just  the  same  siEe,  shape,  and  pntnt  as 
Is  the  Block  of  tbe  other  Variety,  and  it^  object 
being  the  provision  of  the  Off-  Clearing,  as  wiih 
that  trsatment.  Note,  that  tiotb  iu  tho  present 
ind  tbo  two  remuning  Forms  of  Begnladng 
TailitwiUoiroaUybebegt  fortbeBuSngnnttobo 
ppUed  to  the  Key  but  to  the  Drunistick  Head : 
OH  further  what  is  said  On  thLa  point  In  connec- 
tion with  the  /(trfyt  [at;,neit).  For  tho reaiions 
rhy  tbe  Upper  Key  is  preferable  for  the  re- 
eiving  of  such  Ua-Clearing  see  under  Head 
of  Silteiton  (at  y,  next].  For  the  determination 
of  the  Slope  Angle,  whether  of  tho  Block  or  of 
'^'~~  ^tting,  look  again  at  Head  of  ll'iJge  (:, 
,  middle  of  parag.j.  For  the  relative  merits 
of  the  Block  and  tho  Under-sunk  treatments, 
so  see  a  little  on  (at  y,  next). 
It  is  hardly  neoassary  to  add  that  tbe  Button 
nst  always  be  perfectly  free  to  rotate  clear  of 
'eri  thing  ;  for  if  ita  periphery  wore  to  touch 
e  Block  or  the  Hole,  and  so  be  prevented  from 
turning  along  with  the  screw,  tho  entire  Regu- 
lation would  manifestly  be  at  onco  destroyed . 

In  order  to  prevent  the  ohance  of  the  Coupler, 
when  it  bas  been  drawn  on,  uradually  gutting 
Itstlf  cut  of  action  by  the  Urum.>>lick- head's 
slowly  working  from  nnder  tho  Button,  it  isnecos- 
ioij  to  so  hiivt'  tbe  httucturc  that  such  Drumstick 
Dr  Sticker  Head  shall,  just  before  it  arrivos  at 
its  final  poiut  of  contact  in  action,  pass  over  01 
under  a  slight  projecting  JCiJyi-lHinp,  or  it^ 
equivalent,  of  such  a  nature  as  to  etfeotuoUy 
ptsventthe  Coupler's  ever  of  iteelt  getting  out 
out  ol  oontoot.  This  "Lump"  L<,  in  the  present 
case,  most  earily  furnished  by  forming,  on  the 
Luwcrmcst  Key,  at  a  point  exactly  beneath  the 
Screw-eye,  a  Einull  CaUh-sinkiiiij,  of  the  nhape 
of  the  segment  of  a  cylinder :  in  this  sinking  the 
Drumstick- head  will  lie  whilst  in  action. 

nu.  It  may  here  be  mentioned  that  the  Bevil- 
headed  Sticker  Coupler  figuredbyi/o^/.ijitonp. 
63  of  his  1st  Edition  is  absolutely  worthlisa  for 
so  confined  a  Hpace  as  that  between  twoMacunJt 
of  an  Organ  ;  betides  which,  any  Hlkkcr  form  oi 
Coupler  IS,  for  such  location,  inferior  to  that  of 
the  Drumstick  (soe  fully  in  Btpartmcat  Coufuso 
&otio:ih). 

[For  the  reason  why  the  foregoing  Forms  dl 
Regulator  oannot  weu  be  applied  at  the  fort 


or  descending  part  of  tbe  Key  see  again  ia 
Department  CoCPUNU -Actio  xg.l 

vm.  At  this  point  aeo  what  is  said,  at  Ot\  r, 
10th  parog.,  wit&  reference  to  sometimea  setting 
the  Regulaiing- Screw  iu  a  :SVn<i(i»7  dirsolion. 

y.  The  Splil-K/y  form  of  Regulator  possossei 
the  Screwing- aye  or  its  equivalent  just  a4  dosj 
the  preceding  furm  ;  but  now,  instead  of  em- 
ploying a  Button,  the  Key  receives  a  horizontal 
Saie-riilf  about  Sin.  long,  made  in  such  n  way 
that  the  nnder  part  of  the  Key  is  farmed  into  a 
sligh  tly  elaotio  Ton^  h^,  about  3  ■  IG  of  in  .thiok.—the 
position  of  the  Cut  being  sucb  that  the  Tongue 
has  ita  fixed  end  or  root  turned  towards  llie 
Flayer,  and  ita  nose  or  free  end  directly  beneath 
the  Screw- Eye.  It  will  now  be  manifest,  that 
by  screwing  the  Eye  vertically  downwards  till 
its  nose  oomei  in  oontaot  with  the  free  end  of 
tbeTonguc,  tbe  latter  oan  becomp«lledto  descend. 


egulati 


callow  of 


llctty  of  tho  Tongue  being  lufBcicnt  tt 
and  ecsnre  the  only  small  amount  of  i 
neeessary.  Tbe  Action  will,  in  tbe  constructing, 
be  adjusted  with  the  Tongue  pressed  a  liiiU 
downward. 

It  will,  of  course,  bo  neoes^wy  to  provide- 
as  in  tho  previous  Form — a  proper  vacant  ipaoe 
or  Off-Clearing.  It  is  equally  obvious  that 
neither  the   Cutting  nor  the  Slope-Block  can 

"  ^..   t   ..^  form  part  of  tbe  iip/i-'r 

)  the  ttegulaldng  Tout^ue 
wouia  oecome  useiesa;  the  only  alternative, 
therefore,  is  the  having  of  the  Ofl-Cloaring 
at  the  [upper]  face  of  tbe  loic-  Key.  The 
shape  of  Uie  Cloaring,  if  a  Cutting,  will 
bo  tfie  game  as  with  the  preoeding  Form  (soe  u, 
ante),  except  that  the  Slope  is  now  to  be  re- 
voreed,— that  is  to  say,  to  ma  doicmmrJt 
towards  the  Playing  Part  of  its  Key.  The 
Blook  also,  if  adopted  instead  of  the  Catting, 
will  be  similar  to  the  former  one  (see  again  », 
ante),  with  tbe  exception  of  the  reversal  just 
mentioned,  and  that  the  Block-crown  must  now 
come  beneatb  the  Drumstick- head  and  point  of 
Reeolalion.  Tbe  Aii^U'  of  tho  Slope  will  bo  ex- 
actly as  before  (see  j,  neit).  For  tho  relative 
iiierite  of  the  Block  and  the  Cutting,  see  aho 
as  before  (at  y,  next). 

The  IlHiyc-liiiiip  already  spoken  of  (at  «,  sute) 
is  of  oourge  as  nocefsary  here  bh  with  the 
Button  type  of  Regulator.  Such  Lump  is, 
with  the  prescat  kind,  host  formed  by  simply 
Bevelling  uway  the  under  fooe  of  the  Tongue- 
end  lit  the  point  juet  beneath  or  a  little  beyond 
theBcrew-eye,  so  aa  to  make  the  said  face  to  slope 
rather  sharply  upwsrds  towards  the  extreme 
toU-end  of  its  Key.  Tho  Drumstick -head,  when 
in  position  for  action,  will  thus  be  in  contact 
with,  and  actuate  by  means  of,  the  said  Slope. 

w.  The  SpTlni;  form  of  Regnlator  difiern  from 
the  Split-Key  only  in  that  tbe  wooden  Tongue 
is  now  replaoed  by  a  similar  one  of  some  sufQ  - 
oicntly  clartio  Mrlnl, — generally  Brass.  This 
motol  Tongue  is  finnly  attached  to  the  nnder 
face  of  the  Key  by  a  couple  of  suitable  Screws. 
The  Ridge-lump  is  furui^od  by  giving  the 
Tongue  a  slight  but  sudden  bend  upwards  ar 
tho  desired  point. 

[To  In  eonf.nuid.) 


HOW  TO  KAKE  A  2117.  ASTR0]70> 
UICAL  TELESCOPE. 

{C-'wIuded f,--mi pajL  535.) 

THF.  length  of  the  telescope  must  be  rega- 
lated  by  tbe  solar  focus  of  the  objeot- 
glasB.  which  we  will  take  at  SOin. ;  this,  after 
allowing  for  the  eye-tuba  sockat  and  a  fair 
margin  for  footusing,  will  give  a  length  of  SSin. 
for  the  body-tube.  It  will,  of  course,  bo  un- 
derstood that  these  are  merely  proportional 
urements,  because  object-glasses  differ  so 
I  in  focus  that  special  directions  are  impos- 
sible. Fach  glass  must,  therefore,  be  tehted  for 
the  tube  it  is  to  be  fitted  to.  The  testing  may 
be  procoeded  with  as  before  directed,  except 
that  the  sun  will  be  subhtitnted  for  the  gas- 
llama.  Some  little  difficulty  will  mwt  Ukely  be 
experienced  in  getting  an  exact  focus,  because, 
even  when  held  at  the  right  distance,  the  image 
will  be  liable  to  distortion  by  the  slightest  tilt- 
'ng  lit  the  ubjcot- glass.  This  tendency  and  the 
reason  of  it  convey  a  valuable  lesson  in  tele- 
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(oopa  oouBtruotion,  unca  it  demons  trstea   the 


.  M  central);  in  th^  celli,  no  that  their 
axes  maj  be  in  a  line,  not  only  itith  eaoh  other, 
but  with  that  of  the  objeot-Blau  ae  well,  foi 
nnleaa  thi<  be  the  oaae,  anjthiiig  like  perfect 
definition  can  hardly  be  eipeoted.  For  this 
poipoM  the  tiso  of  a  lathe  to  oat  off  the  ends  of 
th«  Dudy-tnbo  and  to  fit  the  eyepiece -lenses  in 
tbtir  monntings  ia  absolutely  essential. 

Having  out  the  priuoipal  tube  of  the  telescope 
to  ita  ooriMit  Ienj[th,  the  Gin.  piece  of  2tin.  tube 
maj  b*  slipped  OTer  one  end  to  the  extent  of 
tin.  {see  A  in  section),  and  kept  in  that  position 
ritber  hj  running  in  some  Bolder  (baling  pre- 
vioualy  cleaned  and  moiateoed  the  parte  with  a 
little  chloride  of  zinc  or  Burnett's  fluid)  whilKt 
the  tubes  are  held  over  a  Buumu  fltime,  ot  by 
rilling  three  or  four  holes  and  screwing  the 
iro  lubes  firmly  together.    I  may  here  meoUoa 


othei— and  this,  in  out-of-the-way  distiicts,  is. 


glass  (B) ;  this  miy  be  fixed  in  a  caidboard  or 
other  tube,  for  the  convenience  of  moTement  to 
duit  the  cone  of  rays  from  the  object-glass  {nee 
lintted  lines).  The  interior  of  the  telescope 
may  now  be  painted  to  »  dull  black,  with  a 
miitore  of  thin  French-polish  and  lampblack, 
n-ben  It  will  be  ready  for  patting  together. 

The  amateur  having  proceeded  thos  far,  will 
iin  doubt  be  impatient  to  test  the  power  and  defini- 
lion  of  his  telescope ;  he  will,  howcTer,  speedily 
iljsooTer  that  the  simplest  objerTatian  cannot  be 
made  in  comfort  unlesB  the  telescope  is  oon- 
VLiniently  mounted  apon  a  stand,  for  a  com- 
bined horizontal  and  vertioal  motion  he  cannot, 
ptirbsps,  do  better  than  adopt  the  plan  recom- 
mended in  the  la^t  artiols  (sea  illultraUon,  Figs. 
2  and  3,  page  535).  but  in  fixing  this  nuianting 
to  the  tube  it  should  not  be  placed,  oa  it  ia  too 
nften  done,  at  the  oentre  of  grivi^  for  a  hori- 
^nntal  position,  but  rather  at  that  part  where 
•.}.e  teleeoope  ie  evenly  balanced  when  it  is 
getting  tubes  '  piintod  at  an  angle  of  about  45°.  By  this  means 
-.rt  ...Uf.{rt  *T.fl  ^^^Q  telescope  will  maintain  It*  equilibrium  at  all 
poCVenieut  altitudes,  and  the  nuisanoe  of  a  stiS 
centre  or  a  sliding  balanco  weight  be  dippenwd 

A  stand  for  the  k^lescope  is  now  all  that  is 
neeeFsary  to  complete  the  undertaking,  or  of  tha 
different  kinds  usually  employed ;  a  folding 
guden-tripcd  is  oortainly  tbe  most  handy,  bat 
naless  tbe  amateur  Is  fairly  rersod  to  eabinet 
H'ork,  I  am  afraid  his  first  attempt  would  be 
liable  to  fold  np  at  very  iuconvouienl  seasons.  I 
therefore,  suggested  in  the  sketch  the 
much  easier  plan  of  simply  wrewing  the  legs  to 
tivo  discs  of  wood  of  diSerent  siaee,  each  diso 
lieing  perfonted  for  tbe  pillar.  The  telesoope 
may  be  kept  at  any  desired  elevation  by  tightei 
lag  tbe  screw  C,  or  ty  sash  other  means  as  b 
ingenuity  may  suggest.  AldflbaTUl. 


it  shafts  are  simply  pieces  of  half-ioiwd  iron 
lOin.  long,  tapeBng  from  I  jin.  wide  to  fix. 
wide  at  the  tips,  3-Sin.  tbiok  at  1  he  widett  {ut, 
tapering  to  I-Sin.  thick  at  tips,  wbar*  thev  ut 
drawn  quite  flat.  A  metal  oap  called  •  shift- 
rhich  is  driven  tighU^  over  both  woid  ml 
,  forms  a  Guish.  TSig-atnpe  are  mcatlf 
screwed  into  the  iron,  to  form,  ohecksfoitt* 
■Bs  ftiingat  this  part.  It  is  nowbecomiw 
ion  for  plates  with  tug-stops  to  be  Glad 
ontside  instead  of  under  the  ebafta.  Tiiey  sn 
rather  more  effective  than  underneath. 
The  framing  of  the  step-bar  to  the  ebalti  of  i 
,rt  is  hy  a  sm^  stad-tenon  on  the  bu.  Is  u 
_^se  must  it  be  so  wide  as  the  bar  by  ^in.  ail 
only  ^in.  thiok,  and  bare  jia.  long.  It  ia  nuJt 
thod  small  so  aa  not  to  need  a  large  n  dttp 
mortise  in  eaoh  sbaft,  which  would  cause  wcik- 
ness  likely  to  lead  to  a  fraotureof  the  shaft  it 
Uiisspot. 

The  tUM,  after  tbe  tug-plat«a,  are  the  snt 
LTOnwork  fitted  to  a  dog-oart  oanUge.  If  IhsN 
bought  at  theooaob  ironmoDMr's,  tiufn- 
portion  of  ports  will  be  generolW  oomet,  ai 
bat  little  setting  will  be  reqnired.  Wcll-pn- 
portiimed  atepa,  wit  i  safe  treada,  hava  alnidr 


r  round  the  2in. 

_..  rabatantial  thie 

This  should  be  moved  along  until  it  pi 

jeots  about  '2in.  beyond  tbe  end,  in  which 
position  it  may  be  left  till  dry,  when  it  wiU  be 
fonnd  to  grip  the  tube  so  tigntir  that  no  other 
fastening  will  be  necessary.  The  object-glass 
may  then  be  passed  down  nutil  it  rests  upon  Uie 
tmed  end  of  tbe  tube,  and  a  spare  plso*  ot  tbe 
nine  tnbe  placed  npon  it.  The  eye-tube  socket 
can  then  be  adjusted,  eo  that  its  shoulder  beds 
f^ly  against  the  outer  tube,  and  fastened  aa 
directed  for  the  cap-tube. 

The  form  of  evepieoe  generally  adopted  is 
that  knows  as  tne  "negative"  or  "Euy- 
gheniau"  eyepiece.  This  combinalioB  oonsista 
of  two  plano-convex  lenses,  whose  foot  are  as 
1  to  3— say  {in.  for  the  field-lens  and  jin.  for 
the  lens  nearest  the  eye  ;  they  should  be  placed 
at  a  distance  from  each  other  of  one-half  the 
sum  of  their  combined  focal  length,  which,  in. 
plain  English,  meana — in  this  itutance,  at  least 
— exactly  Jin.  apart.  Ordinary  plano-oonvei 
livMS  ma;  be  iMUght  at  any  optioian's  from 
e  would  not  be  at  all 


about  4d.  each ;  but  these  w 


CAKT  AND  WHEEL-H ASINO-XIT. 

{Co»tl.,afd  /rem  p.  416.) 
3y  J.  CsABLxa  Knro. 

IN  dressing  up  shafts  to  the  parttoolar  round- 
ing sectional  form  wanted,  a  learner  ia  apt 
o  forget  the  framing  and  ironwork  bearings ' 
iren  with  some  experience,  it  is  done  inadver- 
indy  sometimes. 

The  diagram,  Fiit.  22,  showsasection  of  shafts 
Dunded  oS  at  the  top  and  slightly  at  the  lower 


would  not,  in  hU  probability,  ubvh  uhvu  ihiuuvu, 
aa  will  be  plainly  »eea  from  their  oMppcd  ana 
nnground  edges.  For  properly. centred  lenses. 
suitable  for  a  celestial  eyepiece,  le.  each  will 
not  be  an  unreasonable  charge.  These  lenscr- 
may  be  mounted,  with  their  convex  aider 
towards  tbe  objeot-glau,  in  a  wooden  tube, 
which  should  be  made  to  fit  the  eyepiece  talx' 
tu  such  a  manner,  that  while  it  may  b-: 
easily  slipped  in,  it  will  be  sufSoisntlj  tight  tn 
prevent  anv  side  motion.  The  same  rule  «iil 
apply  to  the  fitting  of  the  lenses,  and,  indeed , 
to  yi  the  movable  parts  of  a  telescope,  withou  i 
exception. 

U'ne  eyepieoe  lenses  may  be  kept  from  shift  - 
ing   by   epriaging    brass    wire    rings    closelt 

Sunst  them.  A  diaphragm  shouldbe  place< 
dway  between  the  lenses,  with  an  apertui  > 
rather  smaller  than  tbe  diameter  of  the  cone  cm 
rayi  formed  at  tbat  pasitioo  by  tlie  field-lens 
This,  in  the  present  instance,  would  be  ^ifa 
Its  object  is  to  cut  off  the  extreme  rayn 
and  to  give  a  flat  field  of  view.  A  diapbragit 
of  lin.  aperture  may  also  be  placed,  with 
advantage  at  half  the  focal  length  of  the  object- 


I  elUpiie  Fig 

ither  shape,  fial- 
bearings  must  be  left  at  bottom,  and  edges  foi 
about  3iu.  long  at  the  bar,  and  121n.  at  thi 
scroll-iron  beannga  both  back  and  front,  and  on 
the  undersides  of  the  points  for  the  tug  bearingi 
about  20in.  Much  depends  upon  these  bearing- 
being  perfectly  true  and  level ;  otherpsrtj  of  thr 
shafts  may  l>e  warped,  but  these  may  not  be  on 
of  truth,  if  you  would  have  an  aoooratel) 
framed  and  ironed  carriage. 
The  tug-plates  which  protect  the  bent  points 


The  toehnioal  U 
he  "head,"  the 
hnd  the  "treads.'' 

Tbe  bead  ia  the  part  which  aeoniw Qua b«» 
tbe  shafts,  and  the  strap-bolt,  byita  not,  mhi 
the  shaft  tightly  up  to  the  shooldei  of  tba  tat 

The  annexed  skatoh  of  a  nt^p-heat,  B,  Fir 
24,  will  show  the  action  of  this  strap-bolt  :il« 
tha  nut  A  is  screwed  up,  it  draws  thslttD 
forcibly  on  to  the  shafts  (allowed  in  mOiai. 
This  is  forthar  aided  by  giving  what  ia  Und 
"  draft  "  to  th«  bdt*  1  and  2 :  thia  U  doM  tf 
marking  the  plaoe  on  the  bar  D,  iAe»  dw  tat' 
hulea  are  in  tbe  step-head,  and  boriDgAM 
abont  Jin.  farther  atcatf  from  ths  shoaldir  d  tk 
framing  ;  do  not  attempt  to  diire  in  the  boh, 
but  use  what  ore  termed  "  dmw-ho™  pin" 
These  are  of  smooth  round  ateel,  taperinf  lia 
a  point  to  a  notched  head.  Any  bolts  iH  lo 
for  temporary  uae,  if  small  enongli  to  gossdf 
through  after  the  draw-bore pina,  white  jnm 
framing  and  fitting  the  parts  together,  as  }w 
will  have  to  screw  and  nnserew  tboa  Utt 
several  times,  before  final  fixin|r  with  boilatlK 
fit  tightly  in  both  wood   and  iron  ot  st^-M 

Measure  you  carriage .  for  'widtbi  aeeotfii^ 
to  the  chart,  page  34*,  CTasB'lliie  for  diiCMi 
accuraoy,  and  In  the  levels  of  the  oA 
especially  where  t£«  body  will  bear  on  ihe  ot- 
riaireput. 

The  soioll- irons  an  the  next  ironwoklaB 
and  fix  to  your  shafts.  Theae  oan  he  bca|)f 
ready  made,  though  it  is  sil-wmya  bestlolM 
them  made  apedally  for  yonr  doK-«a>t-  "Oi 
front  eaieU-ironaahould  be  made  with  batU^ 
flaps,  to  receive  ttie  bolting  ot  clip*,  wUeb  W 
over  the  shafts  to  flz  the  soroll-irons  infntf: 
by  thia  Bjdng,  na  holes  have  to  be  mode  is  dt 
shafts  to  fix  them  on.  Dlagmui  25  infi 
front  scroll-iron,  viewed  as  if  loofciu  im 
obliquely  on  to  it  in  position  aa  fixed  li  At 

The  tedmioal  terms  for  the  parta  of  tUinE 
■      ■      i;   B,   ae  fork:  CC," 
scroll;  B,  tlie  fi^;l 
.   .        „  ..with  holresIightlydM 

together  than  the  widtha  of  the  uaft.  Ih 
wings  nearest  the  stem  an  oalled  the  not  aivk 
the  odiem  the  point  wings.  I  menticawi 
terms  in  ease  a  laamm  has  to  order  loifc  Ml" 
irons  of  a  ssutlt.  The  ordf^r  wonld  run  tk«^- 
Scroll-inMS  for  2in.  springs,  ^in.  cml  AM 
butterfly  flaps  for  2in.  wide  shafts,  flap*  1^ 
long;  saroll  to  turn  short  from  rootfiapiadl* 
lin.  side  cant ;  bottom  of  ears  to  be  4^ii.  b* 
top  of  flap.  Shaft  dins  with  5-l6in.  balt^7>F' 
eye  of  spring  T- IS  bolt  (this  {(ives  sire  of  U* 
in  the  ears).  Hind  tcroll-iron.  Fix.  M.  *^ 
be  deBoribed  aa  a  pipe  BcroU-  iron — P  is  the  PTi 
H  tbe  flap.  The  pipe  for  a.  2in.  spring  n 
7-16  bolt,  etem  fall  j  oval  iron,  Q*:p  Hia.iti 
with  three  |  round  holes,  diatonoa  betwMaW' 
torn  of  pipeand  topfiap  Sin.,  IJin.  aids  can-  ^ 
smith  would  make  oorreotly  to  these  dirnvM* 
bat  a  drawing  in  chalk  of  side  elevation  vi^ 
in  all  oases  be  nsetnl.  For  the  ironweit,^ 
cartmakei'B  work  is  handed  to  tiiennithtsi*? 
out  this  process  of  maiiQfactnre,  and  ai* 
should  be  pradse,  as  they  are  invaiiab^"' 
lowed  elosely  by  tbe  smitb,  ao  that  only  «M'i 
called  a  slight  twitt  is  requisite  to  set  tiw* 
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make  the  four  Hcroll-irons  fit  the  Epring-hesd*, 
and  bolting  into  the  "pipe-ajea  "  or  "spriag- 
conplingi  quite  tme  every  wftf.  I  have  de- 
scribed the  bimplebt  forms  of  scrull^iroiiA  to  fix 
to  the  shaftH,  Boitable  for  a  TiUage-cart  or 
■hootibg-oart.  3ame  socoll-iions  are  made  vith 
oomei-platc  flapa  to  fix  under  the  body  instead 
oftheioafu;  others  have  the  st-m^to  turn  out 
at  right  ADgloB  to  the  line  of  the  flspe.  Tlie 
naes  ot  theeo  will  be  ezplaiued. 
{To  Ik  DinthiUfd.) 


TEE  CRTSTAL   PALACE  ELECTBIC 
EXHIBITION 

ALTHOUGH  the  exhibition  at  the  Cryital 
Palace  i>  not  yat  complata,  *•  f ac  B»  ume 
of  the  stalls  are  cOQeemed,  the  most  atttactJTe 
festare— the  elecltio  light — is  now  in  lull  woiking 
Mder.  To  those  inteieited  in  the  latt«i  lubjec^ 
the  display  ot  the  Tarioni  aystemi  on  liew  afijrds 
an  eicdient  opportunity  lor  maldng  oomporiioDS, 
and  toi  nthenug  informatiDD  (hat  is  not  to  be  ob- 
tained alieiibeie.  Tbu  principal  dyoamo  and 
O'elvctrii:  machinei  are  shown  at  Woik.  oo- 
illy  with  duplicates  at  rest;  and  we  hare 
•lao  tha  Mtt  knoWB  and  most  snooaMf  ut  ngnlaton, 
with  ^EMllent  exhibits  ot  iDoaodeacent  lampi — the 
diiet  atbaction  for  the  geneial  public,  a*  the 
natmn  availabls  loi  oae  in  dwelling-hansea.  Be- 
■ides  maehiaes  and  lamps,  homrei,  there  are 
many  details  ooimected  with  tha  installation  ot  the 
electiio  tight  which  can  b«  seen  at  the  Palace  as 
carried  out  by  liTB.!  ficms  ;  for  not  only  is  there 
considerable  Tariaty  in  the  steE  "  '  '" 


inndry  other  roatten  oonDect»d  with  the  •uocesiful 
section  of  eleotiia- lighting  plant,  leoder  this  por- 
tion ot  the  ^libition  nnique.  The  Anglo-Ameri- 
oanBroihldgbt  Corporation  have,  in  soaie  reipects, 
the  boat  pomtiuu  o(  all  (oi  sbowmg  their  exhibits, 
for  while  they  supply  the  tropical  end  with  aic- 
lights  and  the  Aihambia  Court  with  iucandesoeat 
Louc-Foi  lamps,  tho  steam-engines  and  dynamos 
are  located  in  a  now  shed  almost  ad  JDimng,  which  ia 
erected  on  what  is  known  as  the  North  Lawns. 
This  shed— a  tolerably  larg*ane~ii  at  Iwat  clean 
and  sweet- Bmelliug,  oomparatiTelj  speaking,  and 
a  gallery  or  plattotm  whidk  runs  nmnd  three  sides 
aSords  Tisitius  erery  opportuiit;  of  examining  the 
exhibit.  Tha  machines  are  arranged  along  wha 
ma}-  be  termed  the  [rant  lino ;  and  tha  engines, 
five  of  Bobey's  well-known  Bami-portables,  oocnpy 
the  bick  line,  their  luinace-ecda  being  the  only 
part  to  wluch  tho  public  have  not  acoesi.  The 
esiginps  drive  a  counter -shaft  TunniDg  across  the 
shed,  aad  the  machines  are  driven  from  that,  only 
a  oomparatiTely  few  dynamos  in  the  exhibition 
being  dnven  direct-  One  of  the  exceptiona,  bow< 
arec,  is  fouud  in  tbia  exhibit ;  for  on  the  western 
aide  is  a  Hodhou's  rotai;  engine,  driven  by  a 
laonch  boiler  and  workiug  a  small  dynamo  diisct, 
for  which  puTpoaa  such  an  engine   ia   specialiy 

adapled.    Tho  Rohoy  aigiiioa ' ' '—- 

■   -     "  tebox  specially 

qoanfer-Bhaf[L„. „_   

in  sectiona,  ie  ao  arranged  with  friction- datchi . 
that  any  engine  can  be  cut  out,  or  one  can  be  used 
to  drive  the  whole.  Turning  to  the  lights,  we  find 
in  tha  ofHca  ot  the  company  a  ooopie  of  la-candle 
iucandvaceut  lamps;  while,  pendent  from  the  rout 
of  the  AlUatabra  Court,  are  soma  pretty  inoan- 
deacentlampeo(  60-cand1epower.  The"loaBtsiu" 
in  the  tropical  department  has  an  "  deatrolier  "  of 
Lane- Fox  lamps,  while  in  the  water  of  the  basin 
some  are  ihonn  fioaiing  or  submerged.  lu  the 
case  of  the  Ajiglo-Aiuedcau  Brush  Light  Co. 
one  can  pain  10  easily  from  the  mafJiinflry-room  to 
the  spots  where  the  lights  are  exhibited,  that  this 
pari  of  the  show  natuially  forms  one  ot  its  mast 
attractive  features.  FaaainB  southwards  down  the 
nave,  a  number  ot  arc-ligms  are  found,  worked 
by  tho  Waaton  and  Maxim  machines,  and  the 
Drystal  electrolier  by  Maura.  Deliita  illuminated 
by  Maxim  incaodescent  lamps  uatorally  attracts 
great  attention  from  its  beauty  and  the  excellent 
effects  produced.  ^tiU  further  south  are  more 
aro  lights,  and  in  the  theatre  the  JablochkufE 
candles,  which  at  the  time  we  taw  tbem  were 
scarcely  calculated  to  impress  ^  observer  in  their 
favour.  Here  we  m  ly  appropriately  olxerva  that 
atc-lights,  ri'gaided  as  lights  only,  are  inoom- 
parabTe,  tor  all  arcs  are  alike,  and  it  is  only  by 
takiug  notes  of  the  relative  steadiness  or  freedom 
fromSickeiing  that  any  comparison  is  to  be  made. 
Their  respective  merits  depend  more  on  their  cost, 
both  as  regards  production  of  current  aAd  the 
attanlion  needed  lor  their  proper  working,  and 
though  the  older  forms  ot  regulator,  with  their 
"  clockwork  "  gesriog,  are  beaten  in  simpUcitj  by 
■undry  modem  forms,  it  may  toiu  oat  that  after 
all  they  really  work  better  than  their  young  rivals. 
The  Crompton  and  the  Pilsen  aro-llghts,  shown  in 
the  orchesba  and  in  the  spaea  twtweea  ttot  and 


ue,  ale  both  eood  specimens,  and  the  Filsen 
B  driven  by  StSuckett's  machines,  shown  in 
rest  corridor,  where  they  serva  to  light  their 
dynamos,  are  certainly  remarkably  steady, 
Lre  almost  the  perfectioti  of  simplicity.    The 

ipton  lighta.    which   seem  to    have  a   better 

claim  to  their  alleged  candle-power  than  some 
others,  are  wsrksd  by  BUrgin  machiues,  which 
for  compactness  vie  with  the  Siemana  and  the 
Gramme.  We  have  previously  referred  (page 
b09]  to  the  splendid  effect  produced  l>7  the 
Sdison  inoandeeccBt  lamps  in  the  concert-room  ; 
but  the  exhitrit  in  the  entertainment-oouit  is  cer- 
tainly the  chief  attraction,  so  far  as  the 
general  poblic  are  concerned,  of  the  whole 
exhibitioTi,  Here,  suspended  from  the  root,  we 
find  a  magnificent  "electrolier,"  composed  ot 
coloured  glasa  and  brass  worked  into  the  shape  of 
Sowers— 350,  we  nndeataud — the  iucandoeoent 
lamps  being  placed,  to  the  number  ot  S9,  in  the 
cortSlas  of  the  "fluwers."  _  Theae  lamps  are  on 
three  oirouits,  either  ot  which  can  be  cut  out  as 
desired.  Arranged  on  tables  in  the  court  are 
instruments  representius  some  of  the  most  osetul 
ot  Mr.  Edisuu  s  many  inveutioDS,  while  on  the 
walls,  and  saspetidad  from  the  root,  are  various 
inctical  illns&atioas  ot  the  application  ol 
system  ot  incandflscent  lighting  to  domestic  " 

EBSS.  Thus  we  have  bracket- lamps,  — 
npi  for  illuminatiBg  UUiaid-tablea,  ai 
able"  lamps,  which  aM  portable  to  the  extaat  »> 
the  slack  wire  MnmeelioDs,  but  which  are  exhibited 
appanntly  tor  the  poipoae  of  showing  the  pnblic 
how  easily  the  light  osn  M  cat  out  or  brought  into 
the  circDit,  whicE  is  sfFected  by  simply  turning  a 
tap  nn^lat  to  that  tOund  In  gufltUngi.  On  one  of 
the  tables  in  the  ootirt  Is  tho  Edison  vebar-meter, 
which  couiistB  of  a  couple  ot  little  dstem*  attached 
to  a  beaxt,  the  oscillBaMis  ot  which,  produced  by 
the  electro -deposftlOQ  ot  copper  in  the  datems, 
are  made  to  register  the  "qnantity"  of  current 
supplied.  This  instrument  ia  to  be  what  the  gss- 
meter  is  nowadays,  and  ia  to  be  affixed  in  each 
house  supplied  with  electric  light,  as  the  liasU  tor 
Ciilc  luting  the  charge  to  the  couaumer.  It 
is  exhibited  without  any  explanatory  ticket, 
and,  apparently,  is  not  at  work,  though  it 
would  seem  that  it  it  had  been  connected  to  tha 
"  alectrDliar "  in  inch  a  manner  that  the  public 
could  aee  for  themselves  what  amount  of  current 
waa  cousomed  by  the  99  lamps,  an  item  of  mnch- 
waoted  information  would  have  been  afFoided. 
Here  we  may  mention  that  Edison's  machiues  and 
their  engines  (like  the  Brush  Co.'s,  ot  Bobey's 
make)  are  in  the  basement  or  "  tunnel "  near  the 
entrance  from  the  Earden  terrace.  The  dynamos 
are  twelve  in  Domber,  so  arranged  that  any  two 
con  be  cat  out  without  atopping  by  means  ot  a 
olntoh  airangemeut  on  the  ahatt.  It  ia  notieeable 
that  all  the  Bdison  machines  are  cinnocted  to  one 
circuit  or  line  wire,  and  eaeh  carries  an  inMH- 
descont  lamp  ou  the  top,  whicb  lights  up  the 
machines  aad  engines.  The  remainder  of  the 
nave  is,  or  vrill  be,  illuminated  by  the  Mackenzie 
lamp  (Strode  and  Co.),  the  Qranar  (tha  only  one 
miaung  at  oar  visit),  the  Gerard,  the  Crompton, 
and  the  Siemens  arc-lights.  The  Swan  incandes- 
cent lamp  is  shown  in  several  parts  of  the 
building,  and  may  be  inspected  alt  day  long  in  a 
little  ttuuporaiy  boose  erected  near  the  north  end 
of  the  Civstal  Fountain.  Uhould  the  visitor  look  | 
in  towuds  evening  he  will  Bnd  that  incandescent  i 
lamps  can  warm  the  atmosphere  of  an  apartment,  I 
thoogh  they  eierdse  little  eflect  compared  to  gas, 
and,  of  course,  do  not  vitiate  the  atmosphere.  Wa 
have  not  attempted  to  notice  each  electric  lamp, 
nor  to  give  a  list  of  the  firms  exhibiting :  it  must 
flufflce  to  say  ttiat  such  a  display  of  the  new 
means  of  illumination  has  never  before  been  ex- 
hibited anywhere,  and  certainly  the  public  have 
never  before  had  such  an  oppciriunity  of  examining 
all  the  details  of  the  vaiious  systems.  We  have 
referred  above  to  tha  enffines  used  in  drivins 
the  machines  ut  Edison  and  Brush,  and  we  should 
that  Kansomei,  Sims,  and  Head,  and 
1  Sone  also  have  angiaee  supplying 
r  to  other  machines.  The  mBj:hinea 
....  arridar  are  driven  by  the  large  com- 
pound Galloway,  where  they  have  not  separate 
mutora  ottheir  own;  hut  one  of  tho  moat  interest- 
ing groups  of  eugines  and  machines  will  be  found 
m  this  portion  of  the  building  in  the  shape  o(  Sie- 
mens' machines  driven  by  engines  made  by  Messrs. 
0#yone,  of  Hammersmitbj  being  adaptations  of 
-  'pes  they  use  with  centrifugal  pumps.  One  of 
iBse  engines  (vertical)  runa  at  TOO  revolutiDns,  and 
.mother  at  890,  diiving  direct— the  dynamos  being 
fixed  on  tha  same  base-plate.  Near  the  railway  is 
a  horiiontal  engine  working  an  exciter  and  an 
alternate  curreut  machine— the  chief  novelty  in 
ocunection  with  which  exhibit  Is  cue  of  the  belts, 
which  is  made  up  of  a  number  of  "links"  of  leather 
held  together  by  steel  pins,  B'.-Ils,  in  fact,  are 
shown  iu  coQsidotable  variety,  for  the  White  House 
MitU  Co.,  of  Eocsac,  New  York,  who  exhibit  tha  ' 
Arago  disc  iJyuamo  and  Ball's  arc -lights,  use  cotton  ' 
beltmg,  which  appears  to  answer  well,  while  other  I 
exhibitors  have  rubber  belts  and  different  makes  of 
leather  and  cotton.  In  the  weat  oorridoi  tha  visitor  I 


advantage  i 
nsed  to  dri 

another  connected  to  the  pulley  of  the  saw.  Several 
Hud'on  rotaries  are  to  be  seen  about  this  part,  and 
at  the  end  Is  the  exhibit  of  the  Turner  gas  -eo^nes, 
included  in  which  is  a  magnetic  motor  shown  by 
Mr.  F.  Penn,  ot  Lewisham.  Close  by,  Mean*. 
Chubb  show  Holmea'a  electric  time  lock,  which  CMt 
be  BO  set  as  to  open  at  any  given  tuae  on  Am 
next  day.  It  is  a  highly  IngenloDS,  bnt 
rather  complicated  piece  ot  mechanum,  inrolvIllK 
the  ose  ot  two  chronometer  movemsnta  and  an 
electrical  attachment  in  the  event  ot  thcte  taiUDg. 
Several  O^to  gas-enginea  ate  shown  driving 
dynamos,  and  in  the  passage  at  the  «nd  of  the 
Chinese  court,  Mr.  Eilmore  exhibits  the  Otto 
driving  his  dynamo*  and  supplying  ounant  for 
eiectio- plating  purposes.  The  Clark  gas-Rujne  Is 
also  shown  in  Uie  west  corridor.  Two  lueiid  ex- 
hibits must  not  be  overlooked  in  the  shape  of  port- 
electric  lighting  plant.  OnelsshownbyMr,  E. 
w.  -Jindlay,  (uFfioDrton,  In  the  west  cormor,  in 
the  shape  of  a  ateam-angine  and  dynamo  mounted 
on  a  wheelod  platform,  while  in  the  hassmcnt 
ICeasn.  Bassome*  ashlhit  one  of  thur  small  pcat- 
ables,  which  has  a  small  Qraoune  fixed  onashelf 
projecting  from  the  smoke-box,  and  a  single  bnt 
powerful  arc-light,  intended  for  the  asa  ti  ■ 
oontraotors.  We  have  not  mentioned  all  tha 
macbinea  and  engines  employed  in  this  oniqne 
installation  of  the  electric  light,  tor  our  spaoe  li 
limited;  but  we  most  now  pass  to  other  axhibits. 
At  the  Post  Office  stall  will  be  found  one 
ot  Proteaior  Hughes's  induction  balances,  which 
i  a  explained  at  Intervals  during  tho  day;  another 
can  be  seen  in  a  glass  oaae  near  where  Mr.  Ladd 
shows  the  original  letter  received  from  P.  Bsis,  in 
18G3,  describing  his  telephone.  A  number  ot 
telephoDoa  are  erected  in  difterent  parts  of  the 
building,  bat  we  regret  to  find  that  some  are  dis- 
connected iu  consequence  of  damage.  The  Oon- 
soUdated  Tet^one  Construction  Company  hare  a 
varied  ot  instruments  fitted  up,  but  they  are  so 
far  MHut  (the  sonthem  giUery  to  the  and  ot  the 
north  nave)  that  tew  persona  core  to  make  the  neces- 
sary snangemsnls  to  try  them,  and  those  who  try 
them  on  cbanos  generally  Snd  that  at  the  otherena 
there  is  some  one  whose  aole  idea  of  using  them  is 
to  perpetually  ring  the  bell,  or  to  shout  soloud  that 
all  the  other  instruments  m  use  also  convey  the 
message.  Probably  when  the  exhibition  begins 
to  attract  public  attention,  the  Company  will 
nee  that  an  attendant  is  placed  at  each  end  of 
the  line.  Two  spacimena  ot  that  wonderfally 
ingenious  initrument  the  siphon  nMordet  are 
shown,  one  by  the  School  ot  Sabmarios  TdegiaiAy 
working  throngh  a  long  arti&dal  cable,  the  otbar 
b;  the  Eastern  Telegraph  Company,  in  the  south 
nave.  Chise  to  the  latter  will  be  toond  ths  oihibit 
ot  Dr.  Gladstone  and  Mr.  Iiibe,  who  ihow  the 
deoompotitlon  ot  watar  by  the  copper-iinc  coupla  ' 
the  nreparatian  of  aniline  from  mtro-bcDzene,  and 
of  ethyl-hydride,  also  by  the  copper-iinc  couple. 
Mr.  C.  F.  Varl^'s  exhibit  is  nowlooated,  in  wUeb 
he  shows  a  1,000  cell  gravity  battery  oonneotsd  to 
multipUer  for  converting  dynamic  into  static  ehM- 
tricity,  also  his  rotary  machine — one  ot  the  tore- 
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_.    exhibited    by   the   Iibndo_ 

Brighton,  the  Lt^ndon  and  Bonth-Westem,  and  the 
South-Eastem  Kailvay  Companies  ;  Sykes'a  com- 
bined electric  lock  and  block,  and  acme  noveltieE 
which  we  moat  notice  at  a  future  date. 


THE   OBSERTATOAT     ON    KOUKT 
ETKA. 


nUE  tollowing  aoooui 


t  the  observatory  o 


"  Tha  BstroBomicai  ol 

Iwen  finiahed,  and  is  donbtle:'!       

teraeting  ot  its  kind,  both  on  acoount  of  the 
valusbte  inatrumects  which  it  contaiika  and  its 
exceptionally  favourable  position  for  astronomical 
and  apectroscopic  obserrations  at  that  great  elera- 
tioQ,  and,  thanks  to  the  extraordinary  transparency 
ot  the  atmcspheie  in  these  southern  regions,  the 
iky  is  ot  a  perfectly  pure  blue,  the  stars  shine  in 


European  observatories.  These  advantages  induced 
tbe  municipality  of  Catania,  at  whose  expense  the 
observatory  was  cauatructed,  to  aim  at  Its  being  an 
intematloual  station,  and  ao  they  added  to  tbe 
obaervatory  three  large  bedrooms,  a  dining-room, 
and  kitchen  tor  the  use  ot  sach  foreign  men  of 
Bcience  as  desire  to  remain  there  for  some  time,  and 
reable    iron 


ipply  the  Instruments  they  bnug  with  tl 
Tbe  observatory  is  buitt  on  a  little  eminence  on 
the  side  of  the  central  crater  of  Etna,  a  positian 
which  makes  it  almost  certain  that  ahould  a  scrtam 
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of  lava  inne  od  Uiat  side,  it  voald  divida  into  two 
Itreams  uid  flow  hBrmlcBalf  on  eacL  Bide  of  the 
little  falli.  Ths  buildiD^~  connats  ol  two  alnreys, 
the  joint  height  of  wliicb  ia  niDe  metTue,  aud  the 
l»se  of  the  cuiSco  occupies  a  BupSFiicial  area  of  20U 
square  metres.  lueachBtory  tliere  is  a  iMgs  ciF- 
culic  room  sunouuded  bj  otbeF  chambere  doatioed 
for  ditTvient  mci.  In  the  centre  ol  the  cinalia 
looni  in  tha  lower  atoiey  there  ie  a  solid  pillu  to 
■upport  the  gieat  refraotora.  All  Ibe  iuBtiumeuta, 
m»  well  as  n.  fine  i^ollMtion  of  laismogiaphie  stid 
Beteoiological  apparatus,  ars  in  the  upper  stdrey , 
in  tha  large  dicnlai  room  of  whiok  mre  tha  talascope 
■nd  chronoinetTical  appuattu.  Tbii  room  ia  loof  ed 
-with  a  moveable  iron  cupoU.  to  this  iKoij  axe 
alio  tha  rooma  far  lorei^  Tiaitors,  and  a  littto 
terrace  from  which  there  ia  a  view  of  halt  Sicily, 
litlta,  the  Lipari  lalands,  and  put  ot  Calabria. 
The  obaerratory  on  Eioi  U  the  biRhest  boiMing  in 
iiucope.  The  obserratDi;  on  Vesuvius  ia  tilD 
metiea  abore  the  level  of  the  aeo.  tbe  Uoapios  at 
the  Gotthardt  2,075  metrCT,  and  that  of  St.  Betoatd 
2,  jOl :  vbile  the  Etna  obaarvat^r;  ia  at  a  height  of 
!,M2  meCrea.  At  this  great  elevaUoa  there  u  no 
feKT,  in  tafciag  istcooomioal  and  apectroicopic  ob- 
Mrrations,  of  the  perturbntionB  ptoseediug  from 
fte  Tstiable  'density  of  tha  diffarant  atmoipliaTic 
itrala,    ao  Uial   this   obserTntorj    will    probably 

wader  inTaluable   aenio    ■      '"       "'-    " 

and  terreitriiil  pbyiica." 


of   water    contaiDed    in 
abitraetcd,  and  much  of  the  onrbou 

pores  and  upon  the  surfnee  of  tha  earbons; 
r  having  bean  well  washed  the  carbon*  ue 
l«d  to  redneia  uut  of  coutaot  with  tlia  air.  This 
prooeu  may  be  reversed— that  is  to  say,  tbe  corbona 
may  lie  ateoped  flnt  in  snlphnric  aaid  and  after- 
warda  in  syrup,  and  then  wuhad  and  heated  out  of 
with  tiie  air,  whereby  a  aimilar  result  trill 
ba  obt>iiaed. 


IKFEOTES     CAItBONS     FOS 
ELECTBICAX  FUSFOS£S. 

FOR  olectuc  ligbtiog  porposea  it  is  well  luiown 
that  it  ia  ol  the  ficit  unportanee  to  procure 
guoil  uorbous— such  a»  axe  compufttivolj  pure  and 
MB  hamogoutoua  as  poaaible.  iir.  J.  G.  Loiroin,  ol 
Victoria  UiambcrB,  S.W.,  hu  laoeutly  ubtaiuad 
letleiB  patent  for  hil  improved  method  of  prepaiing 
Gubona  fur  all  purposes,  whether  in  the  ahapa  of 
JUameuta,  ruda,  pcncila,  plates,  moasea,  or  elec- 
trodes employed  lu  elactiic  lighting.  lu  carrying' 
out  ILe  Uiventiou,  tbe  carbona  aie  impregnatiid 
with  a  substance  in  which  caitnn  aiists,  and  this 
is  acted  upon  by  another  chemical  laagaut,  ao  tbut 
ihecAibouia  separated  uid  precipitated  ordepor''-  ^ 
in  tba  pores  and  ou  the  surface  of  the  filuui 
lOda,  pencils,  &;;.  The  jiateutes  diiscribes  two 
DBsaes  by  wmcib  the  iuveuCi^n  niav  be  csriied 
■Sect,  and  which  have  been  foand  to  give  good 
Tesultj  in  practice,  but  tha  invention  is  not  liiiuled 
to  the  autistaocee,  compdimds,  or  chemical  re- 
agents referred  to,  as  any  hydrocarbon  or  carbon- 
aseous  flubatauce  may  be  usad^  which,  in  thu 
pTesenoe  of  chlorine  gus  or  of  an  acid,  or  of  ouy 
eq\uvaleut  o^ieiil,  wiJI  be  deoomposed  and  dcpuiit 
EUibou  upt^n  the  body  under  treatment. 

Carbons  in  any  form  used  for  electric  liehting  iii 
galranic  batteriea,  andiumioropltunoB  ortuiophauic 
trail  emitters,  or  for  other  pm-posca  already  pre- 
pared bj  some  known  process,  are  bulled  in  turpen- 
tine, say,  for  ab^ut  half  an  hour,  or  until  occluded 
wutcr  ceases  to  be  evolved  from  the  carbon.  They 
are  then  submitted  to  the  action  of  gaseous 
chlorine,  fiiat  at  the  oidiuoiy  temperature,  mj,  lor 
•iiuiplu,  for  about  &\a  nunutea,  and  then  to  a 
griiduolly  iuiieasiuij  temperatura,  until  blight  rcd- 
ueaa  ia  attained.  In  tha  tieatmout  ol  the  imollur 
dcsciijitiuii  of  csibous,  such  as  gliuaeats,  ponoila, 
and  frmoll  rods,  tbo  patentee  employs  u  cyukdrioal 
or  other  conveniiiully  shaped  vessel  mide  of  glass 
or  Dthi^r  materiiil.  in  thia  vessel  the  corboua  to  bo 
operated  upon  (ulroady  saturated  with  turpentioc), 
are  jiluccd  lu  aueh  a  maneer  oa  to  comploto  aa 
electric  circuit.  Tha  voieel  also  contains  water, 
provisiuo  being  mula  so  that  the  water  may  be 
drawn  oS  and  replaced  by  treeh  water  whon  doaii- 
able.  Tne  vessel  is  next  eihauatod  of  air  by  meauB  of 
an  air  pump  oi  otherwise,  and  is  theu  Qlled  with 
chlorine,  or  the  chlorine  ma^  be  introduced  without 
first  eihaDstiug  Uio  aii,  which  is  theu  exptiUed  by 
dieplaoemtnt.  An  electric  current  is  theu  paasail 
tbruugh  Uie  caiboua,  and  their  temperature  verjr 
gradually  raised  until  they  roach  bright  redness  by 
gmdually  increasing  tha  currant.  Uy  this  means 
eomplate  union  of  tha  hydrogen  ot  the  hydrocarbon 
with  tbe  chlorine  will  take  place,  the  hydrochloric 
acid  produced  being  absorbed  by  tha  water,  and  a 
Urge  part  of  ihu  carbon  liberated  will  be  deposited 
ill  thu  porea  and  inleisticas  of  tha  corbona. 

For  the  traateieut  of  UrgvrcarboBSa  porcelain  or 
esrtheuwaru  tubj  culpable  of  being  heated  by  means 
Ot  a  furnace  ia  by  profereuco  used,  and  the  chlorint 
m-i  ia  caused  tu  iHL-a  through  such  tube  which  cou- 
t.iLus  the  carbons  previously  satuistcd  with  turpeu- 
tiuE.  The  tul>«  in  Very  gradually  raised  iu  icm- 
perature  to  bright  rcdueu  by  means  of  the  furnace, 
Ilk  place  of  bemg  heated  b/  the  electric  eurrenc. 
TUii  prucuss  iif  s.ktiirs.tiug  the  oarbona  with  turpen- 
tine uud  gradually  beating  iu  presetico  of  chloiine, 
urepeutud  until  thi  carbons  ate  ol  the  required 
qaaluy. 

AciMrdiiig  to  another  uioda  the  carbons  are 
fcoili^d  in  strong  sugar  syrup,  isy,  for  atraut  on 
^ur,  or  unlil  thej  are  liee  from  acclnded  gases. 


a  of  four  TolnmEB  concentrated  actd 

water),  aiid  subbeiiueutly  for  a  like  per 

sntrsted  snlphi  * '      "     ■'  ■ 


SCIENTIFIC  MEWS. 

A  N  observatory  ia  to  be  erected  at  Durban  bj 
J\.  the  gtiamoiatj  of  some  calauiiita,  at  tbe 
instance  of  Mr.  D.  Sill,  the  Aatronomor  Royal  at 
the  Cape.  It  appears  that  Mr.  QUI  was  on  a 
visit  to  Durban,  and  noticed  that  it  w<ia  H 
(nvourable  place  tor  obaerviagr  tbe  Transit  of 
fact  he  Bientioiied  to  Mr.  H.  E;icombe, 

..    onoe  oSerod  bi   provide  a,  first-clase 

equatorial,  oosting  £150.  Tha  town  canndl 
grouted  a  site  for  an  observatory,  and  two  mer- 
ohants  in  Durban,  Mr.  W.  liandles  and  Mr. 
Qreenaore,  have  undertaken  to  defray  tha  cost 
of  the  boilding  between  them. 

At  tbo  moetinK'  of  the  Ro^I  Dublin  Society 
last  week,  Hr.  Howard  Orubb  described  aome 
novel  heliometsrs  he  ie  oonatruDtiD^  from  the 
doalgns  of  Prof.  Hoozoaa,  the  Belf^ian  a.Btro- 
nomcr  royal.  They  arc  for  uho  at  the  coDuog 
Transit  of  VeDua.  In  Frofesaor  Houzeau'if 
arrangement  the  tvo  hnlf-objectivce  ore  of  verj 
diU'eront  foui,  one  of  about  Hft.,  the  other  tiin. 
only,  but  ho  placed  thit  both  form  their  imagea 
en  i^ame  jilsno.  As  the  apparent  diamelera  of 
Veniu  aud  the  sun  are  about asSS  to  1,  it  follows 
that  the  imn;^  of  ^'enu8,  as  formed  by  the  large 
abjective,  will  be  about,  thu  same  sizo  ud  that  of 
thu  .-juu  formed  by  the  small  objective,  und  con- 
seijiieiitly  coincidencei  can  be  mode,  not  by 
bringing  the  limb  ot  V'fnua  to  touch  that  of  the 
aun  or  a  micrometer  line,  but  by  superposing 
the  imago  of  tho  sun  as  formed  by  tbe  small 
objoctiifo  on  the  very  alighlly  larger  iinaga  of 
V'onna  aa  formed  by  the  largo  objective,  and 
thus  it  i^  hoped  that  all  t)ie  InouuTeni'int  and 
perplexing  phenomenal  of  irradiation,  "black 
drop,"  &c.,  will  ba  completely  eliminated. 
Prof.  Tyndall's  ooursi  of  leotaros  i 
Royal  Institution  on  Thursday,  March  IG,  23, 
lud  no,  will  bo  on  "  IteBamblances  of  Sound, 
Lifht,  and  Heat."  On  Saturday,  March  18, 
>j,  and  April  1,  Prof.  H.  G.  Sueley  will  lecture 
upon  "Volunnooa." 

The  Tim.',  announce?  that  sn  Improved 
storage-battery  has  been  devised,  which  piia- 
3es!>e4  Tivo  timos  tho  dorsbility  and  two  and  i 
quirter  tjuies  the  oapouity  of  the  Fauie  accu- 
mulator. !Eauh  cell  id  capablo  of  containing. 
4013  ampurea,  and  of  delivunug  a  current  of  GO 
for  eight  hoard.  A  public  demonatration  is  to 
ba  in^e  \orj  shortly,  probably  at  tho  Crystal 
Palace  ;  but  ox  snoh  aa  improvement  i<  doubt- 
Ihbb  putetitedi  why  all  thia  mystery  i"  What  L 
the  new  ator^e  bittoiy,  and  who  U  tha  in 
mtor? 

The  collection  of  foE^sil  fidi  belonging  to  the 
Briliah  Muttcum  has  been  enlarc'sd  by  the  col- 
lection of  the  Earl  of  Unaiskillen,  and  in  the 
of  a  few  weokn  it  will  bo  enriched  by 
the  addition  of  the  collections  made  by  Sir  I'. 
G.  Kjtcrton.  Ic  will  then  be  on  altogether 
uniciue  and  anritalled  exhibit.  Tho  collections 
will  bo  located  iu  tho  new  mmtou. 
CromwoU-rood. 

At  tho  mooting  of  the  Society  of  Telcgrsph 
Eugineers  and  Klect-iuians  lost  we-k,  a  paper 
wat  read  by  Mr.  Trcutnfeltou  the  Siemens  rail- 
way goug  uliirm  u<ied  in  FcaiLco  and'itliereoimtrits. 
Thu  pupcr  led  to  a  disciuuion,  in  whii:h  somt 
of  tho  BUthotilied  in  this  country-  pointed  oul 
that  tho  goug  was  not  well  adapted  for  crowdcil 
lines,  but  mig-ht  ha  found  useful  iu  thi 
ooloiiieB.  lU'foceuoe  was  made  to  tho  advi^n- 
bility  of  Hduptiai;  a  uniform  oodj  of  signals 
throughout  tbe  couatry,  and  Prof.  Ayrton 
.tdviiicettd  tha  rovivBl  ot  magneto  -  electric 
gencrntorK  instead  of  Latteries. 

At  Uilfield  Pork,  the  scat  of  the  Mariiui^  of 
Salisbury,   the   piles  to  support  a  ooffer  dam 


gs  the  Eivcr  Lea  have  just  been  suocoaifullt 

en  by  the  poarer  of  u  water-wheel  sLtualed 

dietance,  which  power  was  transmitted  by 

dynamo  tnachinca  to  the  gearing  connected 

ivith    a    pile-driver    of   cirdinary    oonstrnctioa 

erected  on  a  barge  floating  in  tht  river.    Tb( 

machinery    worked   well,    lifting     a    monkty 

weighing  about  four  hundred- weight  with  eiM 

and  regularity. 

meeting  ot  the  Balloon  Society  last 
week  a  paper  Was  read  bj  Mr.  C.  E.  Kelway  on 
bia  electric  log,  which  can  be  easily  fitted  to 
ships,  and  which  IndioatFa  in  the  captain') 
cabin  or  elsewhere  tha  speed  at  wMoh  the  ship 
ling  or  tho  sotuol  dibtance  run.  The 
appliance  can  also  be  used  for  "  naval  range- 
tiuding."  Uneof  tlie  instrumente,  with  GtUngt 
complete,  is  shown  in  the  West  Oorridor,  Cirsul 
Palace,  near  Elmore's  electro -plating  stand. 

s  expediUoiiB  for  the  obeervation 
of  meteorologioal  phaoamena  in  the  Arctic 
regions  are  getting  ready  to  ttort  in  the  spring. 
The  Dutch. Go vsmment  bos  already  Bubaoribed 
'1,000  florin!>,  and  the  Germaa  and  KoMitii 
immitteee  are  oompleting  their  orraiigementi 
I  speedily  as  possible.  I 

The  second  laature  at  the  Crystal  Falaoe  by 
Prof.  S.  P.  Thompson,  was  debwed  on  Wed- 
nesday, llie  mechauiool  production  of  electric 
currents,  eoid  the  lecturer,  was  the  great  dia- 
ry of  Faraday's  life;  and  the  modem 
electric  and  dynamo- electric  generatoH 
tiie  icBtiumeuta  iu  which  thi-i  disoorerr 
embodied  and  eoiployed.  The  old  glsf^> 
fricUonal  electric  machine  was  now  quit*  oul  o( 
data,  and  the  modern  dynamo -aLectric  nmohine 
had  nothing  to  du  with  friction,  but  worked 
upon  a  self -sustaining  magneto-elecCrie  principle- 
Sturgeon,  Arago,  and  Henry  bad  shown  how  to 
apply  currents  of  electricity  in  making  bars  ol 
iron  into  magnets  by  the  simple  process  of  wind- 
ing tbe  wire  that  carried  the  current  in  a  spiral 
coil  round  the  iron  bar,  which  became  a  nisgoirt 
0  long  aa  the  current  flowed.  Paraday  made 
he  converge  discovery  that  the  motion  ol  a 
oagnet  relatively  to  a  coil  of  wire  generated,  or, 
a  be  termed  it,  "induced,"  a  ourront  ot  eleatri- 
.ity  inthe  coil,  the  current  being  amomeutary  one 
only,  and  lastiog  only  while  the  magnet  and  coil 
were  moving  toward  or  from  one  nuotbet- 
Great  steadiness  in  tho  driving- engine  wot 
indispensable  foceleotric  lighting,  andprobaWy 
gas-engines  would  in  tbe  future  be  found  to 
suporaedestoom-engiues-  Oueof  Croseloy'sgaii- 
engineiii  driving  a  Gramme  generator,  was 
shown  in  action  on  the  stage,  and  the  Irctnret 
referred  to  the  oitraordinary  efiicienoy  ol  the 
newer  patterns  of  larfre  gas-angines,  one  of 
which,  nominally  of  l<i  horae-power,  actually 
worked  at  40  horse-power  (indioatod),  with' 
consumption  ot  only  17  cubic  feat  of  gasper 
hour  per  horse-powor.  The  new  heating-gat 
invented  by  Dowson  was  even  more  economical, 
effecting,  even  when  interest  on  the  eomewbit 
higher  prime  cost  of  the  gas-engine  was  taken 
into  account,  &  saving  of  40  par  cant,  in  tha  coit 
of  driving  -  poster.  Where  water-power  or 
tide-power  was  avaiUble,  the  cost  of  produmng 
electric  currents  by  dynamo- electric  generatoH 
might  he  still  further  reduced. 


In  conBctjuence  of  the  suoceas  ot  tba  oitre- 
nomical  branch  of  the  Liverpool  English 
Mcchaaic  Association,  the  management  hare 
been  encouraged  to  form  a  microscopical  gecttau. 
The  objects  of  thia  section  are  to  proiuots  ex- 
curnionj  for  the  prautical  stady  of  microscopy ■ 
and  to  encourage  a  liking  for  the  investigation 
of  minute  forms  of  life  ordinarily  to  be  met  wilk 
during  a  summcr-diiy's  ramble.  For  thia  purpujc 
members  will  be  expected  to  provide  themAelve^ 
with  at  leaat  an  inexpensive  form  of  microscope. 
A  preliminary  meeting  will  be  held  on  Monilay 
next,  the  Gtb  March.  Further  particnlara  may 
bo  obtained  of  Mr.  Edward  Carter,  Ben.  f' 
ttui.,  3,  L^rd  Nelson- strcit, Liverpool ;  or  ot  ibe 
Presidrut,  Mr.  S.  Leigh  Gcegaon,  Slater-court, 
S,  Ciotlo- street,  Livcrpoul. 

There  is  some  evidence  that  the  repeated  pni- 
dnction  of  hypnotism  it  not  without  danger. 
Prof.  Harting,  of  Utrecht,  has  lutelj-  statrf 
that  he  made  a  nnmbt-r  of  experiments  iu 
hypnotinn  ou  fowli-,  ]>igeons,  rabbits,  ^u.  In 
one  cusa  six  hens  were  ropoatnlly  hypuollMd  nt 
intervals  of  two  to  Ihrcu  days  for  some  time : 
in  about  three  weeks  mic  of  t£fm  began  to  limp, 
beoomu  paralyoed  on  one  side,  and  died.  Tbe 
.  same  ooearred  to  tha  othsra  Bt  differant  time*. 
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and  in  tbree  raonths  all  irere  dead.  U.  U. 
Uilne-Edwardi*  oon^iden  the  fact  tlmt  bjftrrli 
penonx,  bnuu-ht  frcquoiitlj  lato  tlio  hyrmotu 
■tata,  gradually  improvo  as  ni'iji-eU  of  ilrnuiii- 
■•IralioH,  tci  iadiitate  a  deteriorAtioa  of  thpcerrant 
ajitom,  and  it  ia  Hdruiiblo  not  to  hjpnutiaa  such 
peMOOS  ofttn,  11.  Cliiirout,  from  a  atiidy  ol 
iiypnatiHTD,  diHtioo'iiiiilies  three  nervoiu  tV^tee 
■^ompHwd  ia  it— (1).  a  catsleptia  :  ('■),  a  lethar- 
gio  ;  (3),  m  nomnunbullo  atnte.  Euih  touj 
at  &ra'.  uid  peraist  alone,  and  thaj  may  also  be 
produced  BuoceBsively,  ut  the  will  of  the  opera- 
tor. (The  B^DiptdniB  o(  eiuib  ntate  are  deiwribed 
In  a  note  lo  the  Vnxa  Academy,  Feb.  13  ) 

Acoordin^  t3  the  Chemll-rr  Ziilmig,  a,  hiably- 
nacce^efiil  (xperiment,  tlie  Grut  rf  il>  kind,  in 
electrio  li){htiii{r  c[  truinH  by  iiicandeitceDce,  hai. 
beenmade  on  lite  lino  buLvraQ  Frankfart  and 
Hanau.  Whureas  on  tba  Brighton  lino  the 
a:»1uiiintBt;orB  Bra  oharijcd  beforohand,  in  the- 
presant  inHbtuce  tho  oharffiui^  took  place  daring 
the  jonmey,  throujth  the  agency  of  a  dynamo- 
eleclrio  mMhina  driven  by  the  motion  of  th» 
train.  The  appntntuB  (inaluding  a  vpry  in- 
genioua  oommutator)  was  anppliod  by  llohriog', 
tjf  Frankftiri, 

The  applicJitinn  of  a  Kprinpr  or  giupMided 
Teight  to  nhuttio^  a  door  m^im  that  hhuning^ 
tioi»y.  To  remedy  the  B»il,  Herrra  Handka  and 
Krana  haTa  doviiied  a  pneiimatin  aTranjremont 
(deacribal  in  Diii'jh r' k  Ju'inial),  wherein  tt 
of  opening-  the  door  moTiu  a  piston  away  fr 
suction- TrilTO,  liauaing  air  to  bo  drawn  freely 
throagh  the  Idtter.  As  tho  door  in  oloped  fha 
pixton  retnma  and  the  air  haa  to  ft'oapo,  but 
[luly  do  BO  by  an  sp«rtara  mueh  finer  than  t 
throngh  whiuh  it  entered;  hEnoe  a  brahe-liko 
iiotion  OQ  the  door. 

A  recent  report  by  31.  Cappa  ■ ^ 

and  EXtrartive  indnitry  of  Italy  (Ett:  Iii-l) 
atatee  amon^  uther  thingn,  that  the  ctilebratod 
marble  qunrriea  of  Moaaa,  Cirrnre,  and  Seim- 
mr.zi,  in  the  Apaan  Alpa,  yield  150,000  tons- 
snnoally,  rained  at  about  13  million  fmuta 
two  thirds  of  tho  (luantity  aro  oiported-  Tho 
arranggniDDts  neeoaaary  fur  working  and  utillang^ 
tninL-rala  in  Italy  are  Htilt  very  inadequate 
Tliua,  the  prodaotioa  of  caet-iron  \t  only  !iS,00 
tons,  worth  four  million  franco,  and  the 
maou'acliire  of  iron  (in  preat  part  from  tlio 
casting  of  old  mntorialu]  is  about  liO.OOl}  tana, 
irorth  '2S  million  franes,  irhoreaa,  the  iTnperta- 
tion  of  irun  in  djRermt  fi  imr',  umounta  to  at 
Icaet  ]"iO,onO  tons,  worth  4G  million  francs. 
Most  of  Ihi  important  iron  ore  of  Klba,  and  et 
that  from  ihd  05  iron  minca  worked  in  Italy,  ia 

An  intgresling'  telepbnnii;  eTp«rimei 
recmtly  made  in  tbe  Fronch  Senate 
apparatnues  beinjf  plnoed  right  a!id  left  of  the 
tribune,  and  hpeeohc"  transmitted  to  the  Petit 
Luienibour(r,  to  theroomof  the  Prenident  o(  the 
Senate,  whore  they  were  diatioctly  hoard  and 
taken  down  in  shurtfaund. 

Alarje  paps^nifirwteaiDor,  Ln  Prarnirr,  mnb 
Lifit  month  in  the  Fort  nf  Con'-tuntinnple,  after 
a  colli.finn.  An  imprcved  diver'»  drc"*  hasbi^n 
sent  to  tho  plaoe  from  ITarix-illf s :  ono  of  thp 
windows  uE  ihe  casque  i a  replaced  by  a  copper 
plate,  inwi.ich  a  tolephone  is  fitttd.  Tbe  aivir 
has  merely  to  turn  liia  Iieail  a  little,  to  receive 
L-ommnnicationa  or  to  H[>enk  ;  thus  Lu  cani^a  un 
conveiaation  from  tbe  Biiukoa  ship. 

In  a  fully  illnatrated  article  in  Zn  L-'iultn 
^LcUh/iir  of  Fob.  i,  Coinit  du  Slonocl  diauusnia 
tne  diaoavery  of  tbe  telephone. 

List  year,  mad  dogs  did  grout  ml!»hji-f  in 
Frnnoe.  From  Nov.  1,  I-tSO,  to  Nov.  I,  1S31, 
tbero  were  ijll  case«of  rabitia,  1.^3  porsona  bitten, 
and  11  deatha  (four  times  more  dcalbs  than  tho 
previous  yosr).  The  council  o(  Public  Hygiene 
iind  Salubrity  of  the  Svine  appointed  a  couimis- 
fjion  to  CL'njider  the  iiucKti''u,  and  after  full  dii- 
cnstiioQ,  it  had  recomnicnded  the  Prefect  of  I'olioe 
to  print, publish,  and  poatupapapor  of  inittmatioDs 
to  the  follovint;  elFeot: — Aiiypiirt  bitten  shonld 
nt  once  bo  made  to  bleed  freely,  snd  wachod  with 
a  jet  of  wnter,  or  other  liquid  {even  urine)  till 
caulerisation  ia  prnctieable;  and  a  ligatnro  placed 
immediately  at  the  baoo  of  the  limb.  Cituteri- 
Hation  may  be  done  with  Vienna  caustic, 
chloride  of  zinc,  butter  of  antimony,  but  a  red 
liot  Ironia  best;  any  small  picca  of  iron  will  do, 
Itnd  all  parte  of  the  wound  should  be  reaehed. 
Snooees  depends  on  prompiilDdoi  and  any  one 
can   cauterise.     Cauterisation    with 


(vidalilo  alkali),  tiDCturo  at  aruica,  or  carbolic 
solution  is  wh  lly  useless-  The  Protect  o' 
Police  is  advised  also  to  ordain  that  every  doj 
on  tho  publio  thoroughfares  must  bo  tilher  huld 
with  a  leabh  of  accompanied,  tho  ouly  eici^ptiona 
b'^inif  doiTH  after  eattle,  or  oag'sifcd  in  the  hunt. 
Vuj^r  lilt  dogs  shoold  be  taken  to  the  pound, 
and  thoso  without  a  collar  [reqiiirEd  by  an 
order  in  IK7N)  killed  at  onee,  llioHe  having  a 
pmper  collar   oidy    if  not   reclaimed  xithin  iH 

The  eipuiioienta  hitherto  made  Lu  electric 
trjinsmii-ion  of  force  were  always  with  Nhoil 
diitauces  (up  to  about  three  milos),  and  it.  has 
been  atlirmed  that  tran.iport  to  yrcat  dirtsnccx 
B  iraposhible.  ^.  Dcprez  now  states,  that  witti 
small  Gramme  machines,  weighing  about  lou 
kilogramnips,  modidtd  according  to  principli* 
which  he  hua  indicated  [Caaiplti  lteHi/nt,  ISlb 
Feb.),  he  haa  ohtuoed  a  uitetul  workof  ^17  kilo- 
irrammBtrQ-it  with  an  interposed  roustonuD  oi 
7St>ahms.,  which  coireepoods  to  TS'Gkm.  {tay 
4U  miloi)  (if  ordinary  telegraph  wire.  This 
took  plaoa  witliout  there  bemg  any  sparks  at 
the  bnuifae/i,  heating,  or  necssaity  for  sj 
preoautiona  in  insulation  of  conductors, 
yield  was  0"25.  31.  Deprez  sbowa  by  liicuroa 
tbe  Kuperiority  of  this  result  to  an  experimaut 
by  M.  Fontaine  with  larger  macbineH,  uud  s 
small  reiistance  (l'(!&ohni»]. 

The  viffurona  movements  of  some  invrt-i  offei 
a  d^Hiculry  to  microNoopiual  ei.aniir.ati<iii  an<] 
preparstiiin.  Hifrnor  Slcfsnclli  overcamL>H  lids 
by  appljiiij,'  to  tbe  insect's  mouth  a  small  drop 
of  ohlorof unn,    which    immediiitcly  renders  i 

In  a  recent  leelure  Dr.  Werner  Siiimcn.''  aiys : 
"It  baa  eerlairly  been  proved  by  direct  com. 
parison  of  sunlight  with  clirctria  liifhl,  that  a 
white  object  etuctrieally  illuminated,  compared 
with  one  illumiDated  by  Bunli)(ht,  appcara  yeU 
tovish,  wburcas  illuminated  by  ga-liglit  it  looks 
red.  The  illuaion  utisea  from  our  buiiiff  ho- 
euhtomod  to  tee  the  earth  redly  illuminated  after 
sunset,  and  ou  this  basis  forming  a  ditforent 
scale  of  colonra  (iir  ourrtlvea.  Daylijfht  v 
acGordini^ly  by  night  appear  atill  bliier  thai 
electric  light.  This  false  ids,!  woidd  di>»ppear 
if  clcL:trio  illumination  became  {reniml."  lie 
conxidcrs,  however,  that  meanwhile  Ilie  ohji 
tion  to  li^htin)j'  theatrir  l  atagoa  with  tho  ui 


Ughti 


Paper  made  from  strong  Ghres  (an  linen),  en 
uuw  lie  oomprcaiied  into  such  a  bard  i^uImIiiui 
thut  it  cannot  be  Hcrutchcd  vith  anything'  hut 
dinmund.  In  view  of  this  fact,  tho  /'■■fi" 
Zei'.ii.ij  coLiddtrs  that,  btfora  lun;.',  a.  (ireat 
variety  of  liouso  fiuniturs  will  bo  miulo  of  piip> 
inFt'.'ud  of  wood. 

At  the  sih'cr-pIa.tiD^  works  of  MM.  Chri 
toflp,  in  pHris,  thero  is  annually  drpoallcd  roo 
thnn    P,000kil"!,-«.  of    tilvtr ;   and  Kin.-o  IM. 
whcu    tho  wurka  were   started,    no  Ices  tli'i 
16U,0UuHlot'f.  of  silver  has  been  usL>d,   Uiiag 
dFpositcd  un  im  uuormrjus  variety  of  ulijcutr',  ' 
thickno'vs  siiitublc  ti)  thtirnature.    The  moi 
thickues'i  adopted  is  that  which  oorrcaponds 
'A  grummes  per  tiuure  decimetre,  ur  :I00  grnmmos 
per  i'juarc    metre   of  sntfaco.      The    iturface 
oovered  with  silrer  at  these  works  alou"  is  c'lual 
to  more  tbsn  .'jfi  hoclareB—i.f,,  about  l-l'^nire; 
TLu  totul  iiUHutity  of  silvtr  n.ted  in  Paris  fi 
elect rojilatiug  is  estlmutcd  at  about  :!d,i)O0  kilc 
yrdminos   a  year;  and  in  Europe  and  Amirir' 
altogether,     nearly    12i>,CUDkiluK^.,   worth    ih 
ilUoQ  francs. 


USEFUL  AND  5CIEKTIFIC  BOTES. 

Recent  (ipcrimontal  resulls  give  the  tensile 
treogthot  Elaasatfrom  a,.)Mb.  to  'J.iKWlb.  ih.t 
iiuaie  inch,  which  is  higher  than  Fatrbniru's 
osulti;  crusLing  strength,  li.CKWlb.  tj  UI.IKilllb. 
,jaT  (q^iiare  inch.  Acconlingto  Mr.  Tranlionie,  of 
Alillville,  New  Jersey,  flooring  glass  liu.  squsie 
and  Ut.  between  the  end  supports,  breaks  iiuiler  a 
load  ol  about  1701b,,  presumably  cencenlratLij. 

At  arucent  aioeting  nf  tho  Newcastle- on -Tyne 
Pliotoii^phio  Association,  a  paper  was  read  by 
Ut.  John  V.  Oibscin,  chemist  and  dru);giit,  of 
Haiham,  in  whichtbe  author  described  his  lucrass- 
tut  photography  ol  a  Hash  of  lightning  on  the  night 
of  the  last  July  oth  by  means  of  Swan's  plates  of 
ten  times  tbe  rapidity  of  wet  collodion,  aud  backed 
with  red  paperlo  prevent  halation , 


.     ,    Hoss 
largoststopbat  one 


cal  with  ti 


LSIIEBS  TO  TES   £DITOB. 


{WtM  n<*Mi  a 


nftuMU  Jar  titifMo—M 
u  hnefn  at  foaMt,\ 
rtnddli  sdririiHd  to  MilDmii  0  Ot 


lafreOfU  t/irmt,  Osrr  ,  . 

WBlsr  tf  Ms  Ldtur,  w  tKll  as  OHfin*  am 

"  I  wovid  havs  kroTOiu  write  whal  lie  kno««i  and  is 
anoh  u  ha  knowc,  bnt  no  raare ;  tat  that  not  tn  tl* 
imlr,  but  ta  sU  oUia  aabjecti :  For  si 


SSW 


.,  sipateoB*  of  tka 

BAtiue  uj  iiua  a  p«Hii  of  miui  ■  feaiUaB«  thlt  as  Cs 
jUiH  tliiags,  koows  noioon  tliaawluit  erurbolT  dueSi 
salTst,  tokeepadattavitli  ttus  little  pltCuue  9f  his, 
via  Dndntnlra  to  wilte  the  whole  bodr  ol  ph^iloks :  s  vti]* 
Imn  «li«i»  Rut  iaWBTBilSBSSs  darive  Uia<>  arlcinaL** 


[19TCil.]~WiTi[  reference  ,to  the  remark*  of  "  A 
Fullov  of  the  Ituyal  Attrouomiool  £iociety"in 
your  to-['»y's  issue  (1!1741),  will  you  permit  mu  to 
observe  ihat  while  a  wet  sud  dry  bulb  .hysramuter 
caa  only  indicate  the  amount  uf  moisture  about 
and  closely  around  it,  tbo  speetrotcopa  clums  to 
search  the  higher  and  mora  distant  rcjjions  of  the 
atmosphere  for  this  result. 

The  odTantaRa  of  this  in  ciacs  where  euth 
vapour  is  camparatively  nil,  aud  rluud  oondtusation 
heavy,  is  obvious  ;  anilsven  ia  those  of  apetsistsnt 
layer  of  moisturo  near  to  the  earth's  lurlace,  soma 
11 — .  .^  density  and  Ihii'kuess  muy  he  obtainu] 


__,   _  _,. ,..    latinu  ol  It  in  vertical 

aud  honiontat  diroclions,  aud  a  comparison  of  the 
"to  Fpectta  ohtaiaed. 
Nalorully  tho  rainbond  results  ore,  for  the 
iBsous  iudicsted  in  my  paper,  not  sit  coherent  oi 
consistent.  Were  they  so,  iroutd  it  not  rather  be 
evidence  against  the  fidcliFy  or  trnstwortiiinesB  of 
the  observations  in  a  case  dtpendine  on  so  many 
conditions  f  3.  Baud  Oaptou. 

Cuildown,  Guildford,  'Jlthycb. 

LATHBS  ASD   LATHB-KAXINa. 

[10707.] -With  two  fltsl-class  cjigiues  on  tho 
ssina  liue,  of  whigh  neither  is  iucliaed  to  ruubehiud 
the  otliet,  a  i^ollislon  is  iuevitablti,  Tho  only 
rumi^dr  pusiible  is  for  the  flrtt,  wbiohevvr  it  dsy 
bo,  to  Kuep  up  its  speed  so  as  never  to  alia  w  the 
other  quite  to  reach  it.  After  all.  Our  head  lathe- 
makera  stand  ou  much  tho  same  position  as  the 
three  first  Wranglers,  who  prove  so  iqual  in  m*rit 
yet  withal  so  dilTerent  in  inathcmatic^d  ealibre  that 
Cambridge  lias  bran  f'.rzed  to  give  up  thi  i,Il 
syitem  of  drawing  a  diatincttou  bijtween  thorn. 
I'rioiity  of  design  ii"btly  claims  oontideratian  as 
proof  of  inventive  faculty ;  but,  sujppoaing  such 
design  unregistered,  pcrfcctiou  of  wutkmuibhiu 
eventually  becomes  the  real  test  of  mechanic^ 
ability,  and  not  a  few  of  our  readers  know  how 
'■"-  "  '■  — luld  he  to  call  cither  of  the  two  com- 


floltinpllel  and  Mr.  Eraus  tor  iuforoiation  readily 
given  on  mGcbanicai  nuittera:  and  both  art-,  I 
think,  eqnilly  ready  to  give  evjry  poiaibla  aajist. 
atice  to  the  readers  uf  tbo  K.s'ULidii  Uec'ii.i::ic, 
when  tliey  uniteistaod  exactly  what  infornialiou  is 
detired.    I5till  theiu  aro  tia<lii  secrets  in  details  at 

'ork  which  I  imagine  will  so  remain.  1  hope  this 
little  spar  with  the  gloves  ou  «ill  not  interfere  for 

loment  with  the  letters  of  cither  party  in  the 

EsCrU4ii  Mechasic.    Asre^iaiiUthe  Jnnd  Nla-,B, 

>o  doubt  they  cun  be  had  if  deaircd,  although  not 
jonerally  included  in  tbe  sets  of  nrrcw-taekle  odver- 
tiscdatthctooUhops,  aud  I  confess!  myseUthouj^ht 
'-"■  almost  an  oiccss  of  good  nature  on  .Mr,  Eva— '- 


to  leud  h 


ict,  kno 


letisk 


ihereby  incnried.  The  construction  I  put  upon 
;hat  ofter  ws.,,  that  as  they  were  not  usually  mai' 
tor  sale,  there  wen  none  in  stock  hut  those  in  11 
■orkthop,  which  were,  Ihif/'iii;  ciUeJ  priva 
property  ;  and  that,  not  being  i.'cuerally  a<ked  ia 
Ur.  Evans  thaaght  it  would  giii&ce  fur  this  a-—' 
ipplirant  to  *■ '     "■■'  '  '■ —  '■'■'- 


liut  I  have  tittle  doubt 


ihat  Ur.  Evans,  as  well  as  Mr.  Hollzanltel,  would 
at  any  time  supiOy  a  customer  if  desired,  I  suppose 
all  mechsnios  crib  from  one  auother :  but  if,  in  'ha 
-action  of  a  piece  of  machinery  then  wero 
I  used  wiiich  appeared  to  have  advaofages  in 
or  otherwiss,  over  those  ui  ordinary  use,  any 
inic  would,  I  conelude,  be  free  tii  make  for 
m  use  a  set  of  dies  aud  taps  of  similar  thread. 
Whether  or  no  he  might  a.lTertise  such  tor  i^ale  is 
another  matter,  bat  probably  that  would  depend 
ipoa  his  probable  customers.  Honestly,  our  two 
riends  are  too  high -clan  to  need  the  spar  cf 
jealousy,  aud  each  may  well  concede  to  the  other 
all  his  due,  and  something  more.     Happy  tbe 


KNGIJBH  MBOHAKIO  AND  WOELD  0»  80IEN0E!  No.  884 


amatourwhoaoworkshophaabeaneitedbyeitJ 

ImppiCT,  porhsps.  is  he  who  hu  been  aupplied  by 
botli;  sod  thulbolh  may  be  flpaifd  (or  man j  happj 
yean  of  (riaudly  rivalry  la  probably  tha  hearty 
tleura  of  others  beaides  O.  J.  L, 

[1976S.1-IS  the  wplj  to  my  lettOT,  No.  19731, 
thfl  main  qnaatioa  is  ably  left  on  one  aids,  SDd  is  iu 
no  iMpect  touobod  by  the  new  reading  your  oorre- 
■poQdeiit  would  UDir  give  aa  big  meuiiugQf  private 
propsity.  I  am  aorry  that  it  li  not  poHible  either 
to  modify  the  abaeiratima  made  upon  hia  atatc- 
'   *'-    "^-^    -    ■-    -    ■':  saying   that  I  have 


ment,  No.  19675,  i 
rBceiredin 


dtor. 


It  they  H 


B  on  Ihe  snhject.  Mr.  Etidb  i 
agaio  mifoitauate  !□  hia  appUcatiao  of  a  part  of 
sentence ;  then  baa  been  no  iaBinnatioD  that  h 
■  a  acquired  the*"  particular  toola  by  unfair  meoni 


mild  a  word  aa  "  unfenetoui,"  There  an  surel 
other  and  mBohjniculinterpretOtioug  to  my  remark 
— '■■  "j^  lotry  to   attempt  to  initruct  Mi 

L  jt  my  capacity. 

~"  my  deBcrying 


Edmumli  paiatB  oi 

Be  ia  alio  coneol   _  _ 

Chuck  may  be  bored  a 


'butlahould , 

.Hvansaft^r  hie  ropudi 

Dr.  Edroundt  will  f orgi 
(lint  reaemblanCB  he  bears  to  Iba  hydra',  inaaniucb 
as  the  diapoaal  of  oae  qnaation  ia  the  sure  prelude 
■to  more,  and  be  will  readily  pardon  ray  inability 
■  to  give  bim  other  than  short  repliea,  and  indted,  I 
*  £2?^  ^  °""*  "oniatimei  forego  eveu  that  pIbibutb. 
The  dimensiona,  psgu  5G6,  are  the  outiide  meaauroa 
— i.e.,  taten  at  tho  top  of  the  thrnad,  a.Dd  twiiig  aa 
Already  stated,  only  those  for  fixing  scrowa.  Tbey 
do  not  include  the  dimeusiana  of  the  mandrel, 
which,  taken  in  the  same  maunei,  ara  uaually  Aiu 
^8125,  and  6in.  -9375 ;  hut  these  meaaures  as  Dr. 
'"  "It,  Bomotimea  suffer  interference, 
t  in  luppoaisg  that  a  east-iron 

..^j   .^„  .n^red  a  little  lareor  than  one  of 

brass  at  gunmetal :  but  this  diSarence  is  not 
Onittlly  a  matter  tor  exact  defioition,  and  it  is  to 
Mme  eitent  modified  by  the  quality  of  the  iron, 
Jkill,  and  individual  pcaolice.  I  have  tittle  doubt, 
from  the  parliculara  gireu  by  Dr.  Edmunds,  that 
the  damage  to  the  uoao  of  the  mandrel  to  which  he 
nas  referred,  arose  either  from  the  screw  ia  the 
.ftast-irou  chuck  being  taper,  eoe  Fig.  536,  in  the 
chapter  on  Screw- cutting,  Vol.  IV.,  or  from  aome 
maUoriQ'ition  in  ite  thread  tovaida  the  bottom  of  tha 
internal  screws,  aud  etill  more  from  the  eihibitiou 
ol  too  great  force,  the  gravity  of  which  error, 
Z  trust  I  may  be  pardoned  for  aajing,  is  perhapa 
insufficiently  catimated  by  the  areraze  amateur. 
I  embraoe  this  oppoituoity  tor  eayiug  that  f.iraucli 
moBdiela  as  are  la  question  cast-iron  chucks  have 
DO  other  merit  than  that  of  cheapnesi;  but  the 
difference  in  cost  between  them  and  those  of  gun. 
luelal  or  brass  ia,  after  all,  but  inaisniflcant,  and 
tor  many  reasons  the  latter  materials  are  usually 
preferable. 

I  may  now  ask  permission  to  express  my  sincere 
tbankato  your,  and  to  me  unknown,  correspondent, 
"  Ivory."  (or  hie  kind  aud  most  enCDnragm" 
letter,  No.  197'JO.  I  beliove  that  be  will  finiflho 
clsra  of  information  he  asks  for  in  the  forthcoming 
Tolome,  to  the  adraaDe  of  which  I  must  at  preeeat 
oontinne  to  devote  eve^  otherwise  unoccupied 
momect.  John  J.  HoItEapfful. 

64,  Cbaring-croai,  S.W.,  Feb.  27. 

[I9TG9.1— Allow  me  to  tender  my  sincere  and 
'lest  tbauKa  to  W.  S.  Brown,  for  his  most  valuable, 
nlear,  and  lucid  articles.  With  regard  to  the 
device  of  ■■  F.  W.  G.,"'  Ko  19735,  p.  56S,  for 
''Planing  and  Millitia  in  the  Lathe,"  I  think  he 
has  uo  need  to  be  deterred,  or  ashamed  of  hia 
drawing,  when  he  can  send  us  a  sketch  like  the 
one  he  has,  which  I  am  sure  ia  very  plain,  and 
be  easily  understood  by  almost  any  amateur;  i 
1  think  it  is  an  ingenious  and  oeeful  adjUDot  l_  _ 
lathe,  and  I  beg  leave  to  ask  bim  it  he  would 
kindly  fnve  us  a  deaciiption,  with  a  sketch,  of  the 
'  OTerhead  motjon,  and  drilling  inatmmeuts  ho  has 
made.  I  am  sure  it  would  interest  a  great  many 
of  our  readers,  who  are,  no  doubt,  iu  want  of  sue' 
-  •Lptilianoes, 

-LireTpooL  H.  F. 

119779.]— In  answer  to  "  Orderio  Vital,"  letter 
19747, 1  am  eitremely  Bopry  if  I  have  tailed  to 
answer  any  question  be  ma;  havs  asked,  and  beg 
to  assure  him  that  it  is  niit  from  any  unwiltingneas 
on  my  part,  but  aitoply  from  the  faot  of  my  uot 
having  noticed  any  aucb  queriea.  If  our  oorre- 
BpondEiit  will  make  me  acquainted  with  what  he 
desires  to  know  further,  relative  to  dimeusioDa,  I 
will  answer  fully. 

In  answer  to  ■'  Scorpio,"  letter  19746,  lamaorry 
he  finds  tbs  instructions  for  oval  chuck  not  quite 
sufficient  to  help  him  over  his  diffioully ;  but  1 
think  if  he  refers  to  the  article,  page  i\b,  the  man- 
ner iu  which  tbo  ulliptio  chuck  works  is  already 
shown  (Fig.  4),  the  nog  being  adjusted  on  the 
mandrel-head  with  the  zero  line  poiutitig  to  the 
nme  on  the  mandrel  frame ;  it  will  be  found  that 
the  chock  is  eoDoentrio,  and,  as  before  descritied, 
diredtj  the  ring  ii  aofeA  irom  the  centre,  and  the 


;ng.^l 


steady  pin  removed,  an  elliptic  form  is  obtained.  I 
feel  sure  that  if  our  correapoodent  looks  again  ove 
*>--  tuatructions.  he  will  there  Bee  that  tie  rini 
1}  forma  the  Hiad  or  uurevolving  point  b 
-  '■  -' these  lew  lines  will  be  sufficient  t 
\ta  of  the  chuck,  and  reduce  tb 
difficulties  that  hnve  interfered  with  the  making  c 
the  same.  J.  S.   Krana. 

159,  Ward-ur-stieet. 

A    VBW    FORK    OF    TBOCHOtDAZ, 

OnTTBa.-lI. 
[I9;71.]-Ab  the  Editor  ha' 

oftur  apace  for  further  detajla,  _       .     .__, 

shortly  as  possible,  to  give  dimensions  and  biati 


Raterrins  to  Fig.  3  in  my  former  article,  the 

ame   B  S  C  D  should  be  of  steel,  niue-iixteeutba 

of  an  inch  wide,  the  depth  of  it  at  right  angles  to 

the  paper  being  half  on  iuob.    The  length  of  "&% 

living  har  ihiiuld  be  3-lQ  wide,  and  the  bevsl- 

wbeels  l^in.  indiiLmeter,  containing  any  ooaTenient 

number  of  teeth.     The  spindle  B    should    be  |  in 

diameter,  passing  through  a  socket  shding  in  a  alot 

\  wide;  consequeutly  where  the  slot  is  Ihe  thick- 

■ssofR  3  must  be  increased  to  tin.    Tbo  slot 

onldbe  l)m.  long,   eitendinf  to   Jin.  past  tha 

iddle  towaids    the    right.    TEe  poaition  of  the 

;od  wheel  X  waa  in^iorreotly  shown  in  the  figure  ; 

ought  to  be  in  a  diffi'ient  plane  to  M,  nearer  to 

e  tool-boi.  so  as  to  allow  of  chitngo- wheels,  on 

e  aamo  spindle,   gearinc  with    both   X  and  M. 

These  change-wheeia  will  be  carried  by  a  spindle 

carried  en  a  plate,  which  can  be  shifted  so  as  to 

bring  the  obange-wheels  into  gear  with  both  M 

--  i  X.     Tbo  number  of  teflth  in  X  should  be  72,  in 

24,  of  30  pitch,  that  is,  at  the  rate  of  30  teeth  to 

imh  diameter. 

rbecbauge- wheels  should  be  tboae  recommended 
Mer.srs.  Holtzapffel  for  their  machine,  namely, 
32.  31,  £;.,  ui>  to  4B,  and  also  a  60  wheel.  Two 


struct  the  maohine  as  deugned 

---Reared  to  me  that  aa  the  revolving  suuiuiu  mu^t 
^ssarily  be  thin  enough  to  p^ss  through  the 
lire  bar  which  fits  into  the  tool-boi,  it  iasome- 
at  weak  for  carrying  the  frame,  which  will 
isssarily  be  of   consideraUa   weight.    I  have, 

therefore  derignod  1      -■      -  

Bhovra  iu  Fig.  4,  in 


old  GOray, 

I  thought  there  waa  only  one  Dublin  firm  who 
kd,  since  the  KoDDaiiB  i;aie  it  up,  any  dealicga 
.  lathea.  Aud  though  I  hare  b*on  many  times 
_roagh  their  lathe  show-rnonia.  I  never  aaw  any- 
thing ol  tha  kind,  or  indeed  auy'bin^  ai 


*ult. 

shape  of  the  inBtrument,  bat  I  thiuk  the  Bijnro, 
which  ia  half  the  natural  aiie,  will  eiplaio  itself  in 
most  respects. 

The  square  bar  which  fits  into  the  tool-box  ii 
eolaiged  at  its  extremity  and  torned  round ;  on  il 
rotates  a  large  pulley,  which  ia  rigidly  attached  li: 
tlie  cutting -frame,  GSOD;  at  the  cad  of  thi 
enlarged  portion  is  fixed  the  wheel,  X  ;  TOnod  the 
portion  P  a  plate  can  turn,  carryiug  the  change- 
wheels  which  ccnuest  X  and  U.  The  wheel  U  and 
its  accompanying  bevel- vrbeol  rotate  round  a 
spindle,  whose  head  is  couoterennk  into  M,  and 
which  ia  clamped  by  the  nut  7..  The  points  on 
which  the  square  levolving-bar  tuma  ore  the  endE 
of  Bciews  tapped  into  the  square  frami-,  so  thai 
they  can  be  moved  forward  or  backward  foi 
Biljustraants  or  to  take  out  the  bar  lor  cleaning. 

Jt  will  be  noticed  that  the  puUej  H  ig  now  com- 


posed of  two  pulleys  connected  together,  and  that 
when  clamped  so  that  one  ia  driving  F  tha  other  is 
out  of  gear.  By  this  means  we  have  a  limple 
method  of  reversing  the  rotation  of  F  without 
-■■-nging  "initial  poaittou." 

i'he  nut  A  screws  on  to  the  enlarged  portion  ot 
the  square  bar,  to  keep  the  revolving  pulley,  Ac, 

noncluaion,  it  must  he  noted,  both  with  regard 
jBSTS.  H.'a  machine  and  my  own,  that  owing 
to  the  peculiar  nature  of  Ihe  combined  motion,  tha 
tool  isBometimK  cutting  with  iLi  sides  or  back; 
hence  it  is  necessary  to  use  a  very  thin,  sharp  tool, 
aud  to  oat  oar  pattern  very  shatlow,  This  dtaw- 
baok  I  have  endeavoured  to  remedy,  and  have 
ancceeded  in  doing  so  theoretically;  but,  poeti- 
cally, the  oarrying  of  it  out  involve*  great  dif&- 
uttiea.    I  hope  to  racnc  to  this  point  at  *omf 

Finsllv,  I  would  note  that  in  Fig.  2  ot  mj  fint 
rticio  O  B  ought  to  have  been  drawn  equal  to 


InvomesB  College. 


SHAFISa  ATTACHMENT.— TO  "  O.H  D." 

[19772.]— I  SBOULD  ceituuly  be  much  obliged  il 
C,  H,  D,"  would  kindly  give  the  descriplioa  he 


ugh  commended  by  some,  seemed  to 
_.  illustration  supphed.  to  be  a  vary 
ill-arranged  design,  so  ugly,  that  like 
it  woold  to    me  be  "  a  aonow  for 


I,  from  the  illustration  ■ 


it  Kennan'a. 


So  tl 


de  by  lh"m,  that  it 

dearer  than  a  aimil..- , 

English  houae.   (or  any    Dublin   lathes  I  priced 
'-'-' lully  that  above  the  Bo^lisbu    ' 


by  a  Dublin  fii 
will  not  prove  to 
ir  tool  made  by  any 


tely  were  lul_,   ._ 

"  6.  H-  D."  will,  tborefore  be  doii.|;  u. 

ho  will  describe  the  attachment,  and  perhaps  he 

«y  be  able  to  give  a  rough  sketch. 

1  suppose  we  must  give  up  any  hope  ol  **  Son- 
light  ''throwing  any  light  on  the  sabjeot  to  which 
tlnvited  his  attention  at  the  commeDcement ol 
this  discueaion.  Had  he  not  proujiied  it,  hie  sllenoa 
would  have  occasioned  no  surprise. 

Fred.  OaTTS. 

STNAUO  BIAOHIIIES. 

[19773.]— Mt  thanks  are  doe  to  "  B.  P."  (or  M 
kindly  eiplaining  the  K  ot  armature  being  quarter 
of  its  total  length.  Another  difficulty  now  prenouti 
itself  to  me,  and  that  is,  bow  is  the  circuit  of 
nrmature  and  field  magnets  arranged  'i  Are  th« 
FM'ain  diouit  with  the  lamps  f  1  suppose  that 
.,n  the  machines  built  in  which  the  F  M^g  are  fed 
by  a  shunted  current,  it  would  take  more  wirs 
owingto  the  Rbeing  ten  times  the  fi  of  oimnture. 
Would  -'B.  P."  kindly  oij-lain  the  diflersot 
methods,  and  say  which  requires  less  wire  in  con- 
strucUon  of  a  machine  giviug equal  current? 

What  has  become  of  "Anglo  Dana"?  I  have 
been  looking  out  for  him  week  after  week  hoping 
that  he  would  come  to  our  assistance. 

It  lacms  as  if  the  subject  must  die  out,  as  no  ono 
appears  to  take  any  interest  ia  il.  Surely  someone 
will  come  forward  to  keep  the  "  pot  boiling." 

QaBBator. 

A  VIOLIN  WITHOUT  A  SOITNDPOST. 

[1977i  ]  — I  iic  very  pleased  to  inform  "otira" 
thit  Uie  above  is  an  accomplished  faot.  The  new 
violin  baa  been  described  in  these  pages,  with  tho 
addenda  of  many  shrewd  ideas  from  those  inter- 
esting themselves  in  it,  but  to  improve  on  on  idea, 
it  in  necessary  to  understand  finit  principles.  It  ia 
for  the  want  of  such  simple  knowledge  thut  great 
savants  have  failed  to  improve  the  tone  ol  tbo  violio. 
For  700  years  the  shajie  has  been  the  same,  viz.,  in 
regard  to  the  method  of  moving  the  aoundbosjd. 
In  Peteiboronph  Cithi^dral  roof  may  be  seen  th« 
figure  of  a  violin  of  ye  period — it^a  the  same  as  now 
—and  Br.  Wyide,  at  Gresham  CoUege,  now  pro- 
olaima  that  it  is  ol  no  resonant  use  to  make  or  play 
a  violin  without  a  baok  or  soundpost.  Yet  llM 
thiog  is  done  by  making  another  louuJboaid  in 
lieu  of  the  back,  and  so  varyiug  the 


idboacds  that  aufiicient  stability  ia  given 
to  them  to  resist  excessive  vibrations  aud  pcop^ly 
return  them  aa  a  ruaction  to  the  strings,  produciuj 
a  tone  equollina  the  old  violin  aud  with  a  timbM 
perfottly  smooth  and  round,  uo  acratch  ot  shriek. 
1  duu't  know  how  long  it  took  Strnduaiiua  to 
make  ono  ot  his  violins,  very  likely  from  3  m'  nth! 
and  over,  but  1  will  guarantee  to  make  a  violin  of 
good,  loud,  aud  clear  tone  in  two  or  threa  days, 
with  other  business  to  attend  to  at  the  uma  tima. 
Probably  I  coold  make  one,  mi&DS  the  Tarnishing, 
in  \vt  boun.    However,  let  that  ntt ;  my  ambitioii 
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■  to  make  >  good  Tiolia  for  little  moam, 

kU  mmy  piusaaa  u  ^ood  irtstrumeDt,  that  Ii,  a>  good 

u  Bta  be  obtained  far  £j  in  the  oidinary  and 

^>;.i — 4. ^g  goneruliy  in  vogar 

—, be  fooDd  m  the  "Si 

ColaDUL.' 


aatiglaotory  wl^  __  ^ ._  .-___. 

Hf  sddn>n  irill  be  toaod  m  ths  '' Sizpenaj  Sale 
"-' "  Fiddler. 


TIOLTN  IMPR0T2UBITTS. 

[19T75.]— Bki'OBS  aur  teadsr  ripi  ap  fail  nolia 
toDtakBita  la  Berliner,  1  vould  reoommead  him  to 

tiy  iti  (nilaliiLity  for  thii  impioTemaat.    Thiama; 


.  „  ii  fiisd  at  one  end  to  tie  the  tail-hoard  . 
the  ether  end  ii  tied  up  close  to  the  block 
and  of  the  nock.  Then  from  the  cornera  of  the 
»:roll  or  icdeut  a  tying  ii  broaf{bt  loiuid  the  front 
of  the  strip  lo  aa  to  preveat  it  being  dragged  bank 
when  the  Btringa  are  tightened  up.  The  twine  mod 
ought  to  be  Bott,  BO  aa  oat  to  abnds  the  edgaa  of 
the  tBBtmment,  and  a  piece  of  cork  ought  *~  *" 
used  to  keep  the  atrip  in  the 


ip  the  atrip  in  the  eeatre 


: onght 
of  the 


good  u  the  more  expenuT^  but  the  teall;  Srat- 
claaa  inBtmment  received  no  improvemant. 

E.  B.  Venneaay. 

TBICT0LE8. 


dnvbaiia    ot   the   front -Bteercr.      ^u)>paaiog  the 
■atetf-wheel  arm  to   give  way,  one  ib  likely  to 

Srteh  oat  baokvraida,  and  the  couKquence  of  a  fall 
nmning  at  all  faat  ia  likely  to  be  Beriana.  For 
thia  reaaCHi,  I  ehould,  as  far  aa  aaiety  goei,  nerer 
Oara  for  a  Iiont-Btesred  raichine.  I  tike  to  ait  wall 
on  a  eeat,  and  the  fear  ol  tilting  up  would  ba 
alwaya  on  m;-  mind.  Mudi  baa  been  aaid  aa  to 
the  tmall  weight  on  the  ateering-whael  of  the 
open  front  claaa,  and  it  ig  alleged  that  the;  sleei 
wild.     Surely,  if  that  be  lo,  a  ^aln  with  so  little 


l™t  it  eerlainly  appeara  lo  me  that  Hiey  cannot  be 
LB  comfortable  aa  the  other  claaa ;  and,  eicept  that 


dut  by  a  Coventry  firm  with  the  throo^h  oils 
and  gear  aa  the  Sulvo.  and  yet  with  a  rear 
Steerage  and  open  front.  A  friend  who 
baa  tried  it  tells  me  it  runs  aplandid  and  goea  np 
hill  aplendidly.  I  shall  bs  in  the  Midlaada  next 
week,  aad  hope  to  pemonally  give  it  a  trial.  If 
certain  difGcuJtleB  that  I  have  several  ttmea  sog- 
SMted  a  rcmody  tor  are  eliminated,  I  ehould  eon- 
aider  that  it  .inght  to  beat  any  front-ateared 
taaohiae  known.  I  always  feel  nervous  ot  any 
obatmctioa  in  front  to  jumping  out  instantly  in 
Gate  of  collisioQ.  Only  a  day  or  so  ainoe  1  had  to 
enaka  a  Joaroey  under  very  trying  conditioni  to 
Oatob  a  train— and  in  travelJing  through  aoino 
crowded  atreets,  twice  Iteated  a  coUialon,  bat  kept 
my  teat  well,  koowing  ttiaC  with  sn  open 
front  I  could  jump  out  in  a  moment;  ttus  tact 
enabled  me  to  drive  a  littlo  harder  than  J  should 
h&ve  dared  to  da  with  any  form  ot  inclosed  front, 
knd  hence  rntigbt  my  train  with  aevaral  minutea  to 
spare.  1  nuto  that  friend  "  Treadle,"  like  myself, 
oaea  a  seat,  not  a  saddle.  Djea  he  use  any  form  or 
krrangumuut  to  place  the  seat  on  an  iucluie  which 
iudeuea  ill  riding  up-hill?     I  have  aottiad  on  a 

Elan  that  1  Hud  moat  in  valuable— the  seat  riaing 
odilji  in  a  vortical  direction,  aa  well  as  the  back 
part  rising  at  the  back  and  so  inoreasinif  thn  nlnnn 
Vrhioh  1  Uid  agreat  help  in  riding  up-h 


Ig  to  drcamstaDoea,  from  a  few  yards  to  20 

or  3D  yarda,  and  ia  capibleof  holding  from  10  —  '" 
tooB  to  seferal  thousand.  The  ore  ia  loadi 
placing  the  large  lumps  of  ore  on  the  door  in 
a  manner  aa  to  leave  oumerona  chanoels  for  tho 
passaga  of  the  malted  sulphur,  and  to  allow  it  to 
mo  freely  to  the  front  and  tower  part  of  the  kiln, 
where  it  ia  lapped,  and  reoaivad  into  wooden 
mouldB.  Tho  amatlor  pieces  of  ore  are  uait  nUed 
in,  and  the  Hner  stntf  is  placed  at  the  outaids.  The 
ore  iaoarrjed  op  a  certain  height  above  the  masonry 
wall,  farming  a  trunnited  cone,  which  ia  covered 
with  spent  ore  from  former  tuaiooB.  The  ore  ia 
then  lighted  at  the  back,  and  alter  a  few  dayt,  the 
heap  becomes  heated,  and  part  ot  the  melted  Bol- 
-)bDr  finds  its  way  to  the  bottom  and  flows  to  the 
ront,  where  it  ia  run  off. 

It  win  be  readily  seen  that  such  a  plan  has  th  e 

dlgBdvantaBe  that  a  large  proportion  of  the  aol- 

"hur  oontamod  in  tibe  ore  is  burnt  as  fnel,  in  order 

famish  the  Deeeseary  heat  to  melt  out  the  re- 

Binder,  and  at  the  same  titneeonaiderable  damage 

vegetation  ia  canaed  by  the  fames  (aulphnroos 

acid  gas)  given  off  dorinff  the  aeration.    The 

amount  ot  aulphur  loat  in  this  way  is  estimated  at 

half  of  the  total  quantity  oon- 


twa  charges  ol  ore.  bat  a  reotangulai  or  sqiun 
chamber  is  toaod  to  b*  the  meat  MDTeiUeiit, 
with  alopiog   floor  towards  the  front.     The  kiln 


ant  8tt 


■  of  e 


chamber  consists  of  four  wallt,  and  n . 

nut  be  ouvc^red  with  an  arch ;  it  is  found,  hawevef, 
that  on  open  chamber  is  the  moat  oouveuicnt,  from 
the  facility  that  it  I'tTcra  for  loading  and  onloadiBg- 

The  kiln  coDJinuaicatts.  by  meooB  of  aflaeilE 
heat  conductor,  A,  with  thehaok  ot  anordinafj 
calcbarooe,  B,  which  foruiibes  the  aeeeasary  bsK 
for  melting  tha  aalphur  from  the  ore  contained  in 
the  kib,  C. 

The  upper  portion  or  cone  of  the  calchenm* 
abouM  be  ouvered  with  a  layer  ot  "  genete,"  01 
spent  ore,  so  aa  to  prevent  the  diapenion  ot  heiat  hj 
any  otlier  channel  than  that  ollared  by  the  flue  A, 
which  is  provided  with  a  d-Lmper,  D,  eo  as  to  resa- 
late  the  iutroducti'Jo  of  hsatod  air  by  one  or  moM 
npeninga,  £,  at  the  bock  and  upper  part  of  the 

A  rectangular  opDnin^,  F,  ia  left  in  tha  front 
wall  of  the  kiln,  from  which  tha  malted  lol- 
pbur  is  run.  Thia  o[>aaiag,  it  of  sufflaient  tiie,  aaj 
aerve  tor  dischuging  the  spent  ore  at  the  terming 
tion  of  tha  fusion.  From  the  apper  part  of  this 
opaiing,  aod  alto  in  tba  front  wall,  ibghtly  alKm 
the  level  ot  tba  floor,  Buea  O  commoaioate  with  a 
hori*ont»t  pMBoga,  H,  which,  it  of  sufficient  sits, 


SaoliKht. 

PATIBSS-BIAXINQ— AU&TBUB 
OABPBNTBT. 

[1B777.]— I  Wi»  very  glad  la  see  query  46201 
last  weak,  and  hope  aome  correapondeul  will  take 
op  the  idea  and  give  na  a  abort  aertee  on  ' '  pattem- 
mokiiig"  aa  good  as  Mr.  King's  oa  "Cart  and 
Wheel-Ualdng,"  or  Mr.  Danes'  on  "Plombiag." 

There  it  ono  other  subject  1  sbtiuld  like  to  see 
treated— Woodwork.  Many  of  us  uha  have  tho 
tools  would  be  glad  at  an  Doculonal  design  for  a 

ot  hooaebald  turuituie  ctm:  we  c^iuld  moke  oar- 
selves.  It  is  a  loDg  time  liuca  anything  ol  the 
kind  has  appeared.  I  fancy  "  O.  J.  L."  could  do 
it  if  he  would.  VentoaniB. 

HBW  KILir  FOB  THE  TBB&THBHT  OF 
SULPaUB  OBB. 

[ISTTi.]- Tbm  problem  at  separating  sulphur 
tram  ila  ore  is  one  that  at  flret  sight  appear*  to  be 
M.  moat  simple  one,  and  many  attempu  have  been 
made,  witfa  mora  or  leaa  Bnaceaa,  to  anptrtede  the 
"  ooloherone,"  or  kiln,  that  ia  naad  generally 
throughout  SioUy  tor  thia  purpose. 


tained  in  the  ore,  and  in  bad  weather  the  lost  is 
tar  mora  sonsiderable.  It  will  be  obterved  that 
the  fuel  (sulphur)  used  is  at  low  heating  power, 
and  that,  at  the  tatne  time  it  is  bnmt  in  a  moat 
woatoful  manner,  and  a  very  small  proportion  ol 
itt  thermal  value  it  ntilised. 

Many  plana  have  been  tried  with  a  view  to  ea- 
trscting  the  whole  nt  Iba  aalphur  contained  in  the 
ore:  but  oneof  the  principal  dilHoultiDS  to  contend 
willt  ia  its  varying  nataro,  so  that  a  proceis  that 
suits  one  particular  cloaa  of  ore  cannot  be  snocefls- 
tully  adopted  for  aoothor,  whilst  the  amntl  margin 
of  tamperataro  twtween  its  melting  point,  239' 
Fahr.,nnd  thatatwhichit  brgiusto  thicken,  3'2a° 
Fabr,,  ia  of  no  tligbt  importance,  for  unlcai  tho 
heat  is  very  carefully  rpgulated,  tba  aalphur  be- 
comes syrupy  and  difficult  to  fliw,  and  at  the  samo 
time,  liable  to  collect  tha  earthy  impurities  from 

Tha  enormoai  cost  ol  cool  in  the  interior  of 
Sicily  is  a  great  drawliack  to  the  employmeot  of 
(ael  other  than  solphur,  aa  ia  necessary  for  the 
treatmentof  ore  by  super-beated  steam,  or  by  other 
processes  that  have  been  proposot,  and  in  the  face 
_....._  .___,.._,,  :.z ,. jjpgj  at  that 


bure^h 


buming  is  !esa  than  is  the  oosi 
ordinary   cakherone.    the  ore  kas  to    be  hoatod 
entirely  by  tbe  combuati<'n  ot  the  sulphur,  whilst 
in  the  kiln  the  temperature  of  the  ore  is  raised  to 
the  required  degree  before  being  firad. 
The   apparatus   consista    prrndpally    of  three 

IsC  IHie  floe  or  condnetor  ot  heat. 

2nd.  Tha  tniuace  or  kiln,  in  whioh  the  ore  is 
tmlad. 

3rd.  The  chamber  t«r  the  oondenaatiDn  ot  tbe 
aniphur  that  ia  volatilised  during  the  fusion,  and 
in  whioh  it  is  coUected. 

The  kiln  may  be  ot  any  luttabla  form  to  contain 


serves  as  a  condeuaatioB  chimbpr,  in  which  tha 
aubUmod  eulphor  depoaited  on    the  wolli   it  col< 

end  ot  this  chamber  ia  a  vertical  chi  ameyi 


)hnr.  The' small  pieces  ore  nait  fiUad  in,  and  th* 
flnor  ore  at  tbe  top. 

A  tew  blocks  ol  rough  sloofl,  or,  better  atill,  of 
burnt  ore,  ore  placed  at  the  opening  in  front  in 
such  a  way  as  to  leave  a  racant  place  tor  the  melted 
sulphur  to  collect  before  beinjt  run  off. 

When  loaded,  tbe  charge  ot  ore  is  covered  willt 
bricks,  laid  Sat,  and  this  is  oavered  with  a  thick 
layer  of  "gcneae"  (apt^nt  ore)^  well  rammed  and 


t  wall,  F,  sboald  he 


that  the  ro 

The    owning    in  tbe   frunt   wall,  F,  sboD 
closed  with  a  thin  wall  lo  plaster  ot  Paris. 

Tbe  ore  in  the  kiln,  which  ia  now  ready  tor  fusion, 
ia  pnt  in  communication  with  the  spent  colcberone, 
B,  by  opBOiajt  tho  damper,  D,  and  at  the  aama 
time  a  tmall  hole,  N,  i<>  m^de  iu  the  thin  wall 
that  cloaea  the  opening  in  the  Iront,  from  which 
the  melted  anlphui  buj  beeu  mn  oS  from  the 
colchrroce,  6.  Tbeciirrent  ot  air  entering  by  Ihs 
hole  N,  and  passing  through  tie  incaBdaacent  mass 
of  ore.  It  thus  heated,  and  enten  tbe  kiln  by  the 
floor  A,  at  aaufficient  degree  ot  temperature. 

In  thia  manner  tha  tioated  nuua  ol  apent  ore  ia 
the  caloherone  beoomea  a  regenerator  of  heat,  lo 
be  utilised  in  the  kiln  tor  the  loaion  ot  the  sulphur 


The  com 


combustion  ol  the  sulphur  supplied  witfa  hot 
air,  mixed  with  a  cnnsiderable  proportion  ol  lal- 

"  ■" add  gaa,  prooetda  slowly  in  the  upper  part 

iln,  and  tbe  liquid  sulphur  dropping  to  the 
<r  the  already  heated  ore  cannot  solidily 
and  ehake  tba  passages,  aod  so  prevent  the  circu- 
lation of  the  heated  air  and  products  ot  combustion 
at  the  sulphur  ta  tbe  rhimnny,  and  in  [his  maimer 
the  operation  prooeeda  with  regularity. 
""  ice<sa  ot  thia  kiln  is  principally  due  to  the 
in  which  it  it  heated  from  the  toQ  an.d. 


«I4' 


XHonisa  lOiBuno  add  world  ok  esDnosi  H<r.  i 


Iwdk  tovaiila  tbe  front  and  bottom,  imitating  to  a 
otntun  degree  tha  manmr  in  irtiiclk  the  heating  o( 
an  ordioijy  calchErone  proceedi,  withthudifferpoOB 
—that  Che  heat  ia  better  iitiliied  in  the  kiln,  aai 
tharafore  with  lass  consamptina  of  solphur  as  faal. 

Whan  tho  wfcll  that  cliiBca  the  (rout  opening  P 
lwgm(  to  heat,  and  trbni  olbor  signs,  it  la  hnovn 
tw  tha  Idln  i*  Teadj  for  running,  a  siaiJi  hole  ia 
mada  with  n  pnintod  iDslruuieaC,  ao  aj  to  allowtho 
TDaltsd  mlphuT  to  How  off  ialo  woodsn  moulds. 

The  horizontal  Qua  or  conJcnsatiou  cbuaber  H 
ihonld  have  a  sloping  Sooi,  audwhaa  the  tampera- 
ture  in  it  reachoa  the  meltiu|;-pDiat  of  sulphw,  tho 
Sowen  that  have  been  depobitad  on  tha  aidca  are 
liqueflad  and  run  nil.  Towntda  the  end  of  tha 
operBitlBn  it  will  b«  found  priidnit  to  cloae  all  the 
dampers  aa  well  oa  tbe  hole  S,  to  prarent  tbe  OTer- 
hpatiog  ut  the  kiln,  in  which  >!aae  the  tolphur 
would  hflooraa  thiolc,  and  difHoiilt  to  run  ulf,  and 
tha  field  iu  eoosaqneooe  leaaeuod. 

It  will.be  readily  awn  that,  as  compared  with  all 
otber  procesiea  that  bava  bseD  f>n>|iriBed,  the 
working  ezpenae*  are  bat  uligbt,  and  oonsiiit  only 
in  the  coat  at  labour  noceaaary  for  iniidijif;  and  nil- 
loading  of  kill!*,  aud  tbe  iiinuing  olt  of  thu  melttd 
iDlphur  into  moulds. 

The  SiaC  coat  ia  but  slight,  a«,  being  bailt  of 
rough  maaoncr,  the  materiali  are  u<iually  at  band, 
and  there  ianocoatly  iron- work,  a»  is  the  cue  with 

appuntua  are  required.      i^.  La  Neva  Foatar. 

SCB£W   PaOFELLEBS. 

|10TT9.]-I  AU  eatonished  at  ibe  aatpitioua  ol 
"  Mersey  liluginevr."  He  bbbciIb,  iu  iHsi'C,  that 
tbtro  ii  no  (liff«tcncs  butw^tn  tbe  Ibiait  of  a, 
GOunectiug-n>d  and  tbat  i.l  thn  piiiton-iod  of  an 
engine,  1  o:ill  u]iou  the  "ahdco."  and  tbFicblokse 
or  blocks,  to  buiig  him  np.  [  maintain  tbat  "  tho 
'  gain  in  aiiiking  the  acruw  into  denaar  water  would 
ba  met  by  tho  lose  nccnsiiioid  by  the  push,  not 
being  iu  the  plana  of  niolion."  I  want  to  aee  ■ 
aenaiblfl  reason  eniiiiiiated  for  the  aaaertion  that 
"  a  aide  blow  wonld  eiun  r<iiial,  not  to  sny  sur- 
paaa,  n  straight  tip  frnm  tun  ahoulilrr"!  The 
>'  Ml  B.'a  "  finale  ia  a  ,r  l-'i-tw  fid  nhsntihm,  wlioio 
he  declares  tbat  the  three  dtlEcreiit  midta  of  pro- 
pelling "  are  tbe  lM»t."  8uruly  they  cannot  nil  be 
the  best.  Does  he  mean  to  iiisiimuto,  for  iuattnee, 
that  he  oould  acnll  auy  bout  ni  ']i<ick  as  1  could 
row    tho    Bima  !■     If  ao,    then  yon    are  ii', 


Eiddle,  which  conatantif  occur,  would  be  aToided. 
at  "Polyglot,"  tberpfore,  co-operfttein  effecting 
this  improTement.aud  then,  to  osa  hiaown  words, 
'la  "  shall  rest  contented  in  the  knowledge  of  banog 
lone  Bome  good." 

1  cjuite  concur  with  Cant-  Cnrtis,  wboto  kind 
nvitation  I  gladly  sccejit,  that  ecientitlo  men,  as  a 
nle,  ignore  tbe  poasibitity  nf  any  iTDjimTamrot, 
inlese  coadned  to  a  certain  gmore,  an<l  snma 
engineers  haTO become  bo  wedded  to  the  screw  that, 
acoordingto  Iheir  theory,  its  priMipla  cannot  be 
bettered. 

Great  renlti  have  nndoubtadly  bran  obtained 
by  it,  but  they  come  more  from  the  nse  of  enonaoas 
■chiBen'  and  ateam  power  than  from  any  in- 
insje  efftoiennj  of  the  Kirew. 
•Tntt  imagine  the  waste  of  nowet  necessitated  by 
baWag,  in  a  large  thip,  to  dtire  a  shaft  weighing 
20  tons,  and  lonning  half-way  tbrongh  the  TEsaet, 
in  order  that  a  acrtw,  a  ton  weight,  may  bafoRed 
iT^rariy  to  the  ship's  Bourse^  through  the 
:  at  a  rata  of  HO  to  12U  Tevolulions  a  minute. 
When  1  submit  tho  blada  propeller  to  Capt.  Curtia, 
ba  will  at  once  aee  that  Irom  the  great  grip  Ibe 
blades  havff  in  the  water,  they  hare  a  teadem      ' 


Lirerpool. 
[I0rf0.1-I  X 


J.  J.  A. 


eail  wi^h  mocli  ii 

i^h  baa  upp^uied  in. 
under  therespecti 


would  ])oint  oi 


the  columus  of  the  '<  E.  ii. 
dates  of  tbe  17th  aud  21th  Feb.,  from  "'Khudi 
Bui"  and  others ;  and  iu  thuuking  the  f ormur  f o . 
^Durasing  lamaika  in  ivapeut  to  uiygelf,  1 
Kiint  ontto  him  that  thvrc  is  a  wide  difference 
n  bia  friaiid'a  laelhnd  of  propulti.'u  and 
mius;  fur  in  "  Kboda  Uux'^"  It^tier  of  the  lird 
inat..  he  states  that  tbe  prop.ller,  astri«d  in  tb< 
J}'ir/./'/  Lhii'jirgi.  connsb^U  uf  "paddlea  in  eact 
quariernot  ruvolviug,"  wliilacmy  method  con.iati 
of  bladta  (applicabtti  to  uuy  auitaldo  part  of  t 
vessel),  each  Hide  ruvuliing  scpiiruiely,  bui 
reciprocating  vrith  the  others,  aud,  eutoriuj 
and  leaving  iho  water  peipcndioularly,  per- 
forming oue-half  of  a  circle  in,  and  the  cither 
ant,  of  tbi;  water ;  whilst  the  btsde-propelli^r  ia  nof 
a  ■•  paddle-nWI,"  as  '■TrcodlB"  iu(or«,  it  hu 
all  ita  udvautagia  nithout  its  defects— i.u.,  euoi- 
moiis  tlze  and  we'(;bC,  nud  Hopping  of  tbe  feiither. 
ing  llouta  into  poaicion.  It  ia  true  that  thepaddli 
Dbtiiina  a  ccitaiu  thra-t,  and  that  is  wby,  a> 
"Tceaillo"  i.bBums,  "it  givta  a  better  outy' 
than  the  screw.  In  my  letter  of  the  lUth  Feb.  J 
uigid  that  a  direct  tbiuat  ia  the  natural  propelling 
law,  and  I  argue  that  a  perfect  direct  thruaC 
catinot  be  got  from  a  padiJle-Khcel,  as  the  t 
is  only  obtained  from  u  rotatory  muuon,  ntid  I 
mit  tbat  n  direct  Ihi  urt  ia  obtained  by  the  b 
propellrU-seiibed  in  myletlerof  tho  lOtb 
as  the  bJadt-u  ure  uttoched  to  connecting-rodu, 
whiih  uniformly  k"pp  iu  hoTiKOiital  position. 
To  give  n  bomety  itluatratioii,  everybody 
knowa  lh<'  difference  iu  power  between  a  hit  made 
Btrai^bt  from  tha  (hoiUder  and  that  given  in  a 
roiindabuut  tashinn.  1  ripprecinte  "Polyglot's" 
cauliousry  ruioark* :  bat  eumaat  and  long-con- 
tinued re(o:iri;h<'>  have,  perhaps,  luada  me  equally 
DOgniBint  aa  hiinsvll  of  tbe  Torious  propt^lling 
ideas  which  havti  been  started,  and  am  crowding 
in,  and  beiu;;  ihouRht  out  hy  *'  master  minds"  : 
and  I  may  remind  "I'olyglot"  thst,  in  my  letter 
of  the  Itlth  Ffb.,  I  jiariicularly  aUted  that  the 
propeller  had  bev n  tried  in  Ihs  water  in  a  working 
Bodel,  aud  that  the  tcbuIIb  were  eminentiy  Buc- 
Oeaefnl ;  aud  I  may  add  that,  independent  of 
peater  speed,  a  noiaelcsi  motion,  inili  entire 
absence  m  ommotion  of  tho  water,  waa  obtained, 
which  feature  renders  tbe  propeller  a  most  de- 
llniUe  one  for  rivers  nnd  cin^le,  and  if  used  in  tha 
Thames  and  oihir  narrow  rivpra,  miuiy  of  the 
aeeidtDta  aiiaiag  train  tho  wish  from  screw  and 


the  breakers  of  the  tra.  Olbera.  again,  bi»  dni> 
iction  and  to  earthquakes.  Oaaea  such 
snlphmic,  Huorlc,  and  others  whaa- 
igh  temporaturo,  are  believed  to  ba  an 
Lusa  of  the  hoUowinij  of  cavea. 

js  belouginfl  to  the  limestone  strata  are 

found  a  great  number  of  etalictites  and  atnlog- 
mitea,  which  are  formed  by  tbe  water  losing  iTi 
carlranic  add  by  evaporation,  and  thus  depositioR 
the  csubonale  of  hme  in  a  solid  form.  The  groaler 
portion,  however,  is  not  thus  depot-iied,  bat  li 
carried  along  hy  the  streaims  into  the  riven  wMck 

".to  tho  sea*.    The  varied  forms  of  ttalae- 

itklagniite  render  those  oaves  whloh  aie 
thus  emballi^ed  very  beautiful  and  piotarenina 
Thus  in  Clapbam  Cave,  Yorkshire,  wk^raitxT 
bang  "tike  natural  loulptnre in  cathedral oavem." 
Xbis  dripstone  has  also  beev  wien  in  great  perfee- 
tiou  in  t^e  Black  Rock  Cave,  near  Tenby,  and  In 
Ctldy  Cave,  Pembrakeabiro.  Writing  of  the  latlw, 
Mt.  lloyd  Dawkins  lauMkai^-'A  low  eutnsce 
leads  into  a  fairy-like  obamber,  the  tiDoreoouithig 
of  a  rich  red,  crystalline  pavement,  perfectly  hon- 
lontal,  and  studded  b.--ie  and  there  with  round 
bones,  either  red  or  snow  white.  Prom  the  jdU 
bang  stalaotites,  ottering  the  eanie  brantitnl  doB' 
' ol  oolonrs,  fonniug  a  caonny  of  deliiata  t«- 
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fruitful  I 


be  existence  of  man  and  leads  us  to  1 
uros,  not  only  as  to  ht3  antiquity,  _  .  .. 
3ade  of  lifu  iu  remote  ages,  ia  nut  only  of  deep 
atereat,  but  alio  hu  a  great  claim  upon  ooratten- 
-cavi:a  are  one  of  the  moat 
eviderca  on  this  anbji 
Iso  altuchea  an  unuaual  interest  beyond  that 
ordinary  accumulations  of  geological  specimeua, 
from  the  extremely  vuiied  uaiura  of  tbe  ovidenca 
they  funijah,  not  only  ns  to  the  ai^imal  life, 
climate.  &b.,  of  tbe  age  iu  which  they  were  de- 
poelted,  but  also  the  circumstances  under  which 
thestraggle  for  existence  was  eiiriicd  on.  Tbcy 
tell  ns  far  mnre  than  an  isiJatad  bone  or  even  an 
isolated  akoleton.  Tbe  footmarks  on  the  tloor  of 
the  cares,  tho  tooth-marked  bones,  the  ludely- 
tuhi'incd  tools,  the  very  comers  of  the  caves  worn 
smooth  by  tho  constant  poias^  of  Serce  animala, 
seem  to  biing  to  tbe  mind  a  picture  of  the  appenr- 
ance  of  tbe  fauna  of  tbut  age  and  of  the  lite  led 
by  man  with  a  rividuESS  almost  startling  in  its 
reality.  Bone-caves  are  interesting  alike  to  tbe 
geoloniit,  pal (ecintoli gist,  and  historisn,  to  whom 
their  oonteuta  afford  very  valuable  information. 
Tha  fossils  BO  found  are  raro  in  other  formatiouSi 
occurring  only  iu  lacustriue  and  lliiviaUle  de- 
posit*, aud  in  thsEOonly  accidentally  here  and  there, 
and  unattended  witb  any  of  Iboaa  circumFtancea 
which  lend  a  pei'Tiliar  value  and  iutercst  to  thoea 
found  in  bono-cives. 

Strange,  and  often  romantic,  have  boen  the  act': 
dent»  which  bava  Ird  to  the  diaoovety  of  many  i 
theseciVGB,  suoh  aa  the  aubsidenee  of  tbe  aiirface, 
gas  issuing  from  tbe  earth,  the  sudden  loa*  of  bii 
tool,  the  diaappearanoe  of  aoma  animal,  ice. 

Siipcrstitiou  bus  invested  these  oaves  with 
additional  chami  by  attributing  medicinal  pi 
pertios  to  their  fos«il-honpa,  aud  even  to-day, 
the  drog-shi'; 


ra  them 


.ught  the  ign 
gard  ciiToa  of  all  dcacr' 
dread.  Thia  feolinjT  of 
muoh  to  preierra  vheir 
lessly  diattirbed.    And 


I  aupc  r«l 


.  -rn  .tural 
iparstitioue  awo  has  dnni 

I  ai  daring  tbe  ettremuMzi 

JuteTBeoted  with  aiuiious  and  seemingly  rndleie  am 
vntatbDmable  corrtdoca,  and  then  the  beauty  of 
others,  with  the  artistic  adomment*  which  time 
and  niture  hava  bestowed  npou  them,  it  is  scarcely 
to  be  wondtred  at  that  in  a,  rude  age  the  imogiua- 
tiaa  Bhnuld  have  been  fascinated  by  Itaem,  aud 
■hoalil  have  weaved  all  the  fanciful  and  fairy 
legends  which  have  been  current.  Thai.  ■- 
mylboloaiual  limeB,  they  were  regarded  as 
places  of  delivery  <if  the  oraoles.  and  oa  the  abi 
of  ujmpbs  and  fairies,  ami  many  of 


iS  were  wor-hipped  i 
. ledtodoV 


-balls  of  Hadea, 

And,  in  the  Middle  Agee,  not  only  were  they  fre- 
quently the  dw  el  lingplaceB 


The  Riser  Styi 

halla 
ly  we. 
of  anehoritns. 


led  by  the  multitude,  who  bi 

them  to  ba  tbe  aboiles  of  evil-apiriti,  dwur 
other  aopematnial  beingB. 

Caves  are  formed  in  rarioos  ways.  Somr 
are  fonnd  in  eandstono,  a  few  in  gypsum 
a,  great  many  in  the  coral  islands,  but  hy 
far  the  larger  number  orcur  in  limestone  strata, 
where  they  are  fnrmcd  by  the  dieaolving 
action  of  water  saturated  with  carbonic  odd, 
which  it  ahsnrha  from  Ihe  ntinoFphera,  aud  in  ita 
pnstiige  through   the  earth,     '       ' 


wbich  a 


dd.     Ill  pui 


'rlim 


tantly  givii 


perfectly  iitsolu 


irds  to  t 


s  Hoor.  and  000' 


slitullDf;  sIvHbr  shafts  about  thioe  feet  long,  and 
about  the  diameter  of  straws.  Each  of  these  is 
hollow,  translucent,  and  more  oi  lees  traversed  by 
water,  and  in  some  places  each  stood  ueil  iia 
fellow  alnioBt  as  close  ua  straws  in  a  eoiutield." 

Tha  stalaotitea  oflm  seal  up  .i  cave,  thus  pre- 
servingthe  bones  from  Iba  deoaring  influencisof 
tbe  atmosphere.  In  oth«r  cuseslheilnpBtooefom)* 
Uke  a  bard  crust  on  the  lloor,  effaetuairy  biding  tbe 

a  are  a  frequeut  cause  of  tbe  aubtoeigence 
-s.  A  wak  oltce  in  tho  loiif  falls  through, 
cirque,  swallow- hole,  pot-bole,  or  kata- 
vothra,  as  they  are  variously  tormed,  ia  formed  i 
bich,  beius  generally  funnel-shaped,  readily  con' 
ETS  the  water  underground,  depositing  in  i'» 
>urs<',  mud,  Fand,  ailt,  and  bones.  It  enter* 
irbid,  but  at  its  clllua  it  ii  perfectly  clear.  Thi# 
ienomenou  occurs  tery  eonspicnonhly  in  tbe 
[orea,  where  tbe  annual  swellings  of  tha  torrent* 
Bring  the  rainy  seaBoa  are  disposed  of  through  ibi! 
katavothra,  paaung  tbenoa  into  the  uumurcn* 
aveme  below.  Other  important  examples  are 
ffordfld  by  the  great  limeetona  oaves  of  K^utocky ; 
other  instances  occur  in  Ottawa;  the  Perthe  di* 
^hcne,  and  the  Oaldes  of  Yorkshire,  iiomo  caws 
lava  large  Uasurea.  and  it  is  thus  tbat  man; 
luimals  have  been  allured  into  tbaic  dark  recesses, 
vhilst  browsing  on  pastbre-land  iu  doaaproiimity. 
I'his  ia  somotiuics  the  only  way  in  which  geologiiU 
anacoouut  for  whole  abelet.ins  found  iucavea. 

Cavo  exploration  did  not  really  eomtnenoe  until 
ibout  flfry  yesrs  iigo.     Like  nil  jrioneera.  tl- '" 


explorers  of  bone-i 


1  preindloe  and 
.andlhepiiblishsd 
le  of  the  lorrniost, 
imuling,  aud  tho 


many  ditflmltiee 

mnts  of  tha  resmrchee  of  sr 

lely,  M.  De  Perthes,  Dr.  a 

Rev.  McKnery,  wptb  rcgaidud  miu  i,ii,t,.v.""  — ~ 

'pticlBin  by  the  most  eminent  sdentific  man,  who 

'med  to  accept  their  esidenca  touclring  the  sntl- 

q'Jity  of  man.     Since  then,  however,  the  sr.ientifle 

-arid  has  become  more  intereat«d  iu  bone-caves, 

id  has  aeen  thiLt  it  is  impossible  to  ignore  the 

teatimony  they  afford. 

Goologisla  have  dividod  bnne-oaves  into  thn* 
dMSts,  accoidini;  to  the  £i»bi1  remaiua  thf-y  eon- 
aln ;  1.  Tbe  liistoric :  i.  The  pre-hiatono,  em- 
iraeing  tbe  p'n-iml  l>otwpcii  tha  hietorio  and 
>!eistocena,  and  inoludinK  tho  S 
i;  3.  Thoploii- - 


I  tlie  Pa'( 


._   often   difBcu 

been  mixed  together  hy  flnods,  which 
lUted  them  from  lima  to  tune.  Th 
being  fhoivn  by  rounded  pebblea 


allt,  I 


esof  the  bnn 


iHd.  ^ 


Th. 


,.,  uls^  by . 

'SO  deposits,  together  witb  the 
allv  blocking  up  a  cava.  The 
which  the  boiiea  bavo  parted 
matter  cuiuot  be  takm  as  A 
ir  age,  as  the  chemical  aotionis 
go  dsgros  by  BurroundiUg  ciT- 


Thirty-al]i  cavea  hn 
Britain  alone,  which  ai 
mams  of  mammalia. 


bnen  found  in   Oreat 

inid  to  contain  tha  re- 
will  be;;in  our  deaorip' 
cion  01  Boms  or  me  nioai  iinportunt  bone-cavei, 
by  mentioning  thoie  which  are  included  in  the 
tirst  diviaion— viK,  tbe  hiatoric.  All  those  cavea 
aro  aaid  to  bo  bistorii:  which  have  been  ocoupieil 
during  the  historic  period,  which  in  Qroat  Untain 
ia  reckoned  to  begin  at  the  temporal?  iucasion  ot 
Jutiust'a-sar,  no.,  ho.  In  this  period  wn  tind  tbo 
British  fauna  to  differ  considerably  from  the  faun* 
of  the  preoeding  era.  Tbe  ass,  pheasant,  domestla 
fowl,  fdllow  deer.  Sea.,  havQ  been  intm- 
dncad,  and  tlia  oat  has  hpoom 
whilst  many  of 
as  brown  bear,  leiiideer,  f 


wolf,  beaver,  and  wild 
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boor  BTHdmlly  diaappesr.      The  tffo    infnt  a 
bntcd  CHVDi  IwIoDiiiu^  to  liiin  cIjiu  us  Kiikht 
uoar  Uoracambe   }it.y,  aud  Victoria    Cave,  u 
Sattle,  iu  Yatkihiie.      Tba  Ittiai  wua  id  uar 
Irom  ibe  Bcddeot  of  iU  digcoTory  by  Mr.  Jaclnnn 
ocournuft  ud  tho  Qiiteu's  Uorciiutiaa  day,  IS3S. 
Tbe  caie  ia  eapedally  lateres^QK  from  tba  toot  ot 
it8be«riQK0Tidain»  of  tbrno  disiiuct  ocoup»tiou>, 
Ij'pDD  tbe  uppei'  suif.uie  h:iTu  been  fouod  Iitrb 

Juantiiias  of  bona*.  bniksD  pottery,  warlu  of  ut, 
twellerf.  caiits,  £.-c.  Ai  Uum  nlica  poiut  to  a 
*lM.ta  ot  dTilimtJoii  too  adTuiced  far  tba  peopla 
who  left  tbem  to  haveuiKde  okTestbeir  petmuisnt 
homN,  it  is  most  probabla  that  tbey  wotb  only 
<ued  fU  places  of  CDncealment  during  troabloi 
timM :  Ml.  Boyd  Duvrkini.  oonudering  tbsm  1 
hare  hetn  used  aa  temporsTy  places  of  rf^fu^e  b 
tha  Brit- Welsh  durinji  tba  wsn  ot  tbe  Pioti  an 
Soota— the  d&te  of  its  occupaliou  being  judt;ad  b 
the  lat^t  ot  tbo  cains.  whieb  OMiKii  it  to  tbe  latts'r 
^If  of  tlioiiltb  or  bpRiuningof  the  liith  oanturiw. 
Below  tbiettnlam,  and  Davarad  witb  an  anmniula- 
tioii  of  Btoae  51t.  deep,  wae  found  the  iMoUthia 
sbstunt  cnnUioiug  implemoitB  of  stone,  a  bone 
haipDon,  bona  bead,  anit  bouei  ot  animsl*.  Theas 
caniaiOB  proTO  ita  occupation  by  ueotithic 
Tben  below  tbe  cealothic  sliatam,  and  buried  by 
an  aconmulation  of  grey  olay  e(  asreral  ttet,  wu 
discovered  a  reddiih  crey  or  loamy  cave-aaTtli, 
whiob  baa  yielded  a  large  nombcr  of  bones  of 
byatDBs,  beaidea  the  teeth  ol  a  yonnff  mamc 
•Dd  tbe  bones  of  reindeer,  red-deer,  biaon,  horao, 
and  bear.  It  is,  thereforo,  believed  to  have  been 
at  one  tinte  the  dca  ot  lijiL'Sos,  the  bones  o. 
hytena  all  baaiinf;  traces  of  having;  been  Knawed 
«nd  biotcnopenf.ir  the  marrow,  as  do  those  of  tbo 
otberauiniala  which  constituted  tfaapteyotthistierGe 
ccammal.  In  addition,  however,  to  ttaeea  bones  uf 
tuumala,  a  fragment  of  bumau  fibula  has  beec 
fooud,  nbiob  gocR  to  prove  that  uiaa  was  coutuiu- 

KraneoDs  with  tbo  fauna  siiituig  at  that  period. 
1  othcriemaina  of  the  man  have  been  fuund.  anil 
he  wa»  probably  devoured  by  tbe  bymuaa.  OtbHi 
4UVM  ace  luppoaed  to  b^kve  been  occupied  by  the 
Biil-W'elsb,  not  only  in  Vorluhire.but  in  Stafford- 
shire  and  LLucashire  :  but  we  must  now  leave  the 
lustoiic  and  pass  uu  the  pre-historie. 

The  pre-bistoric  embraces  tbe  Neolltbio,  or  age 
ot  I'ulished  Citoue,  the  Brouio,  and  Iron  Ages.  Ibt 
fauna  ot  this  period  ia  marked  by  the  introduation 
of  m-uiy  domaaao  animala  which  are  wholly  want- 
ing in  the  Pleistocoua  Ago.  The  dog  basoaw  taken 
liis  plucu  as  the  fiieml   and  companion  of  uau  ; 

«oiue  Bubsorvieut  to  his  will.  Also  oeusjiiouous  bj 
thair  abieiicii  are  tbe  cave-buar,  woolly  rhiuoceros, 
mamiDotli,  and  othm  wild  carnivoru,  irhich  L^ 
prolubly  become  ex  tiact. 

Very  tew  caves  have  been  diseorerad  belonging 
to  the  Iron  and  Bruuze  Ages,  as  man  bud  becoc- 
tou  civihsej  tit  this  period  to  cuutinue  living 
eaves;  and  tbe  scacciiy  ot  brouzd implemeDts  oi 
partly  bu  accounted  for  ou   tbe   bypothssis  th 
bruuiu  implements,  whan  biokeu,  oould  be  melted 
and   refu.ihioued.      To   these  agei  belong   Wbit- 
combe's  IIulo,  iu  Sjmemet :  HaHliery  Bum,  Dur- 
ham ;  Kirkdala  Cava;  Thor'u  C^vu;  tbe  caves  of 
<^sure<la,  k<;. 

Very  uuuidfous  arc  tbe  caves  belonging  to  thr 
Neohttaic,  or  age  at  1'olu.hea  Sloue.  Wa  dud  them 
to  have  been  lued  not  merely  aa  pLaoes  ol  babita- 
tiou,  but  also  as  sepulture  for  tba  doad.  Borne 
•rety  interesting  Bapuluhral  oaves  have  bean  ei- 
plonid  at  i'ertbi-Cbwareu,  in  Wales,  also  at  Cofu, 
"t.  Asaph.    It  was  tbe  custoni  tor  the  peofili 


ioAge  t 


acted  c 


e  generally  tuond 
same  lasniun.  &  clan  oi  family  is 
B  interred  tuRetber.  They  belo,-  -  ~ 
I  __j    __....       .  _..  f^jg^   the  ti 


aupposed  to  I 

a  loug-beadb  .__  _ 

being  only  aft.  Gin.,  and  without  promi 

Spain,  and  alsawhero.  Three  or  four  caves  beloug- 
iug  to  tbe  Neolithic  and  Bronze  Ages  betray  aigna 
of  having  been  inhabited  by  caambala,  especially 
on  the  shores  of  the  Mediterranean  Sea. 

Wa  recnarked  iu  thu  beRinuiug  that  there  are 
ooma  caves  to  which  it  ii  difficult  to  atsigD  tba  accu- 
rate ago.  To  IbiB  class  belong  Pavibml  Uave,  the 
Cava  of  Engis,  Troii  du  Fr<jutal,  Auriguac,  Cro- 
magnou,  Uavillon,  near  Mentone ;  BruniijUdl, 
Urotta  dei  Golombi,  uusr  I'aluaria,  and  otbtrs. 

The  inloresting  cavo  of  Aurignic  in  Franco  was 
discovared  accidentally  in  lH'ii  by  a  peasaut  named 
BonueniaiBuu,  who,  whilst  aeai'ching  fur  a  rabbit 
which  ha  hadseen  suddvuly  disippear,  bsppimed  to 
jiut  his  baud  into  what  he  auppuied  to  be  a  rabbit- 
Warren,  and  to  bis  ut^uiabineut  be  drew  out  a 
human  bime.  Piquud  by  curiosity,  he  explored 
further,  and  at  length  discovered  tbe  entiouuu  tu  a 
cave  which  was  full  ot  bumau  b'juei,  seventeen 
ikeletunn  b^g  believed  to  be  Ihe  correc:  uuiuLer. 
Aiso  the  bcoea  uf  eitiuct  ouimala,  ua  Widl  aa  nurka 
of  art,  Wi-ru  diacovercd.  ii.  Lartat  eubseiiueully 
made  a  Bciauli&o  exiimiuatii>u  of  thia  cave,  but  it  la 
not  quite  satiafasloiily  proved  whathec  tba  intar- 
ments  took  place  in  tua  Palmolithin  Age.  The 
OiotM  dei  Colombi,  in  the  ij|ftnd  ot  Falnuija, 


bears  distinct  traces  ot  having  been  inhabited  by 

We  have  now  glineed  cursority  at  some  of  thff 
chief  caves  belonging  to  the  historic  and  pre- 
biituric  a|{OB,  and  it  ouly  remains  to  speak  of  th( 
lorgestand  moat  iai))ortaut  claas  at  caveB. — niz.. 
those  belanging  to  the  Fatejlitbio  a|;e :  bat  out 
space  is  eihauBtod,  and  we  tuuit  therefore  defer 
our  remarks  for  a  aacai     , 

Before  concluding,  it  may  be  Btllt^d  that  It  Is 
gathered  from  the  evidence  ooneemiiiB  the  faaoa 
inhabiting  Europe  in  the  pra-historia  age  which 
is  afforded  by  these  osveSi  as  well  as  from  traces 
which  still  remain  in  mbmarine  torests  of  tbe 
vei^table  life  of  the  period,  that  the  oli 
Europe  was  very  maeh  more  severe  then  (I 
at  presant.  The  area  ot  Oroat  Uritaia  wai  also  ot 
greater  extatt.  Aoomparison  ot  the  akulli  found 
IU  tbese  oaves  haa  also  been  useful  in  guiding 
ethnologists  to  determine  what  racea  inhabited 
Europe  la  the  pre-hiBtorio  age.  They  are  baliewd 
to  have  ooniistad  of  the  Iberian  or  Baiqua  laeee, 
whicb  are  now  repreaentad  by  the  small,  dark- 
haiied  peoi^M  of  Western  Enrope. 

M.  Stftmdale  Aowovth. 

UBDICAI.  B,BFLIES- 

[19732.]— TiiE  four  queriea  (461»^,  40135,  4G1Q1, 
aad  4Gli)TJ  all  involve  points  that  could  only  be 
solved  by  the  aualytic  eyo  of  tho  phyaician.  No 
physiciau  eoald  Silfely  or  UBsfuUy  prescribe  for 
Bueb  cases  without  personally  examining  them  ; 
if  they  are  ehgible  tor  hospital  help,  1  will  „ 
them  every  attention  on  tbeir  appearing  at  the 
Temperance  Hospital    any  Mooday     "    '        '      " 


Work 


siifEtiri 


;  fro. 


will  ae 


T,,tuitc 


jlook  any  Sunday  morning.  NoLtbor  tlie  spice  ol 
these  oolnmns  nor  my  own  time  can  be  ipaTiMl  tc 
deal  with  queries,  unless  anch  queries  involve 
mutters  ol  general  intereit  to  a  aubitautiil  saction 
of  re.iders.  Jamea  Edmunds,  H.D.,  ica, 

Uraf  ton- street,  Bjad- street. 

AN    "ENSI.TeH    UEOHAHIC"     KIOBO. 

BOOPIC    CLITB. 

[ig7'^3.]~Aa  amongat  the  readers  ot  the  Enquui 


Mec? 


lugo 


.__  _    ^  ,,  icreation  ni 

eiudy,  it  baa  struck  ma  that  it  would  be  a  good 
pliin  if  wa  could  establish  a  club  somewhat  c 
piLuciple  ot  tba  Postal  Microscopical  Club, 
PDinpo!isd  entirely  ot  Bub*cribers  to  the  E:<OLlm 
UEcni^io.  The  object  ot  such  u  clnb  would  bu  tbe 
circulation  amongst  its  member  J,  at  stated  in  t 
lit  a  certain  number  of  Blidos,  to  which  each 
be  aiked  to  contribute  in  turn  ;  the  sIidL'S 
accompanied  by  a  note- hook  for  the  purpnae 

Cbiving   notes,  drawings,    auggeetions,    A;c.  . 

could  be  eventually  published,  if  sufliaiently  good. 
Thi^  eiiatanoeof  sometbingof  the  kind  would,  I  feel 
ot  considerable  gratilijiation, 
*  iTDsll  Bum  by  way  at  eu- 
ibscriptinn,  wonld  be  amply 
aunitienc  lo  cover  all  eipGases.  IV'ill  those  who 
fuel  iutereated  in  tbo  matter  kindly  give  as  their 
ideas  ou  the  subj  act  F  H.  O.  8. 

COAKi-TAB  FBODUOTS. 

[l[i7SI,] — Coal-tab,  as  most  ot  our  readers  well 
know,  is  one  of  the  by-producti  obtained  iu  tbi 
manufacture  ot  illumiualipg   cos   from  coal,    li 
aaworka  tba  coal  is  heated  iu  long  Greolay  oi 

Ltila   products  of 


rathe  re 


diatillatiou  are  conveyed,  by 
from  tbe  top  of  tbo  retorts,  iuto  the  hydraulic 
mam.  whore  most  of  the  tar  and  oily  prixiucta 
are  cnudeii^ed.  the  more  volatile  products  paaeing 
on.  lbrou;:b  tba  pucitying  anparatua,  to  tbe  (tai- 
hotder.  TliB  tar  tcuta  the  hydraulio  miiio  muaiuto 
wells  or  receivers,  where  it  is  allowed  to  suttle,  iu 
order  that  the  ammoniacal  water  with  which  it  is 
mixed  may  aeparate.  The  tar,  as  thus  produced, 
has  a  BpeaiSc  gravity  varying  froia  IllU  to  I-IUO; 
the  speoiHc  gravity  of  the  ainmuniacjil  liquor 
VLirisB  from  i-Ulo  tu  l-OM.  The  tir  is  coDveyed 
from  tbe  guworks  to  the  tarwoilu  iu  b:iats  or 
t  luks.  Iu  Uie  tar- distillery  the  tar  is  again  allowed 
Hi  settle,  in  order  that  it  may  be  treed  as  tar  aa 
P'jsBibld  from  water,  water  being  a  disturbing 
elvmout  iu  the  diatiliatiou  ot  cuil-tnr.  After 
satlliog,  tbe  tar  ia  run  or  pumped  into  lari^e 
wfuuBhl-iron  retorts  or  atilLi,  varyiiij;  iu  capieity 


1,(H)U  li 


d  gallon 


being  now  giveii  to  stills  huldiug  from  h  to 

uDs.  Hiut  is  applied  to  the  stills,  and  after 
iral  hours,  distUbitiou  comraencos,  tbe  lirst 
JDU  ot  Ihe  distillate  cousisUng  of  amiiioaia<:al 
er  and  light  niiphthis.  As  the  distilUtiou  pro- 
l\  Iha  quantity  ol  ammouiaual  water  present  in 
disUllaie  decrnases,  whilst  the  quantity  and 
aud  density  uf  tha  naphtha  increases,  uulil  a  point 
-    '---  whan  moat  ot  the  amuLsniacal  watai  pre- 


sent in  tbe  tar  has  been  distilled  off  :  at  this  point 
diatilbitiou  almost  ceases,  Tba  heat  applied  to  Ihe 
stiU  may  now  ba  increased,  and  diBtiUation  oazried 
on  more  briskly.  The  et<paration  or  fraatiauation 
of  the  distillate  frooi  coal-tar  varies  in  diffovnt 
worki.  Iu  some  distilleriBS  the  light  nqdithas, 
found  in  the  first  p  irliou  of  tha  dlBtillata,  ace  col- 
lected in  separata  receivers  until  the  disUUaie  has 
a  speoillo  graTityolfrom-iKKI  to  -SiO;  this  naphtha 
ia  Iben  re:idy  for  tha  rectifying -house.  The  dis- 
tillate from  -yjn  to  1-000  is  known  by  tho  name  of 
light  oil.  In  other  distilleriee  the  light  naphthas 
are  not  thus  separated,  Ihe  first  portion  of  tbe  dis- 
tillate being  ran  into  one  raceiver  nntil  tha  distillate 
hat  a.  speoitic  gravity  of  lOOO.  This  light  oil,  as  it 
is  called,  is  afterwards  treated  for  oarbolio  add, 
and  bemols,  toluols,  &c. 

The  portion  of  the  distillate  from  ooal-tar, 
following  the  light  oDh.  knann  as  creasota  or  dead 
oil,  contains  bat  traoce  ot  benzol,  and  is  run  ioto 
separate  reoeiveri  until  tha  diatili&ts  has  a  spodlla 
gravity  of  lOoU  to  I'llliO.  or  nntil  orystala  ot 
appearon  cooling  a  smali  portion  ot  tho 


This  creasote  or  dead  oil  contains  large  quantities 
ot  naphthaline,  which  scpsratos  out  on  cooling. 
Some  tara  yield  naphthaline  in  such  qm    "" 


leof  di 
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be  taken,  when  TForklnj;  sucli  tars,  to  sea  that  the 
waterinUieoondentersiakepthot,  and  anno  acoonnt 
should  the  distillation  bo  allowed  to  slacken  whilst 
tbe  creasote  oils  ace  distilling  off,  fur  shonld  tbe 
coudonsing-worm  become  cold,  thu  pipes  will 
be  blocked  with  solid  naphthalene,  and,  [(the  Still- 
man  be  not  on  the  alert,  the  oressuru  in  the  still 
uccamutating,  au*explD9ioD  will  be  iuevitable:  many 
■;___,.___  .,.._.._..   I ._.     I-. olB  or  dead  oils 


lives  have  tbus  been   li 


pickling "  or  pre»erving  timber,  ladway- 
sleepors,  &J.  The  portion  of  thoroal-tardistillato 
following  the  oieasote  oiliaruu  iuto  pans  until  a 
sp.  gr.  ot  I'OUO  to  MOO  is  reached,  the  specific 
gravitv  varying  iu  diflerent  works  and  with 
dillur^t  tars.  Thia  oil  is  kuowu  as  anthiaoena  or 
green  oil,  aud  ou  cooling  dupuuts  ccj'stels  of 
onlbrnceuo. 

When  the  distillate  bos  attained  a  sp-  gr.  ot 
about  MDU,  ot  wlieu  it  has  a  waxy  conUBtsncyou 
cooling  a  small  portion,  tbe  diatillutiou  isBtq>ped: 
the  residue  loft  in  tba  stiUi  is  kuown  ss  aoal-tar 
pitch.  '  This  pitch  has  a  degree  of  hardness  vary- 
mg  with  the  quantity  of  od  dintillod  oB.  Pilch 
which  saftens  when  immersed  iu  water,  at  a  temp. 
otl40  Fahr-,  tor  two  or  threemiuutes,  is  knosm  m 
comuii>rco  as  medium  |ritch.  Pitch  which  does  not 
soften  under  tJiE^sa  coudLlious  iii  kuowu  as  hard 
pitch.  Coal-tar  pitch  is  uved  chielly  tor  the  pur- 
pose of  in  iking  artificial  fuel.  Fine  cunl  or  coal  dust 
is  thoroughly  mixed  with  from  two  to  five  per  cent. 
ofcDil-tar  pitch,  also  r>ioly  (irnuud,  tbe  mixture 
is  heated  ond  submitted  lo  strong  prcBsura  iu 
moulds.  LiTge  quantities  ot  tuulure  thus  madfliu 
the  South  Wales  district. 

TboBP.  gr.  of  coal-tar  pitch  v.irics  from  1-25  to 
1-3G.  An  improvamcot  in  tbe  dliiiliatiou  of  coal- 
tar  h\e  been  patented  by  MaisrH.  Feuner  and 
Trueby,  uud  is  now  in  use  iu  iQiiuy  tar-Works. 
This  imorovament  oonsists  in  introducing  a  current 
ot  steam  into  the  tar  still  duiiiiK  diatiUatiou 
by  meaus  ot  a  specially  comtrujted  coil.     Tbo 

oil  b^ins  to  distil  fr.>m  the  retort.  By  this  im- 
provemutit  tbe  dislilliilion  may  be  carried  further 
than  by  the  old  method.  The  pat-mtees  also  claim 
that,  by  their  process,  bu  increased  yield  of  anthra- 
cene is  obtained,  whilst  the  slills  or  retorts  are 
kept  in  better  c  audition,  less  finng  being 
required  ;  and  tlie  current  o(  steam  issuing  from 
tbe  coil  at  tha  bottom  ol  tbo  still  preventing,  to  a 
certiiD  ailent,  tbe  deiioeition  uf  catbuu  on  the  sides 


iied  by  the  inctfuwd  quantity 
of  oil  distilled  oft',  niav  b'j  remedied  by  running 
eraasote'Oil  into  the  mMltoii  pitch  in  tha  still. 

Lviug    tbus    briefly    considered    tbo    general 
!iB9  ot  tar- distil  ling,  wu  m;iy  now  deal  with 

processoa  by  wjich  tba  crude    product!  are 

separated  and  purifi'-'J. 

EECTIFlOiTIOM  OF  Coit-Tiit  Xapu^uAS.— The 

light  naphthas  obtained  fraut  tha  drat  portiou  of 

"  1  dialillato  tram  coa'.-tar  aiu  convoyed  direct  to 

I   rectify ing-houio.     Tlio   li|[hb   nil   haviu^   a 

gr.  -D2U  to  l-CXW,  is  dislilluj  (after  treatment 

carbolic  acid)  iu  larse  iroarotorti,  by  means  of 

UD  or  fire.    Thu  ligbtar  porlijus  of  tbe  dis- 

.  ate,  obtained  in  Ihe  distiUati'iu  of  Iliis  light  oil, 

are  kuown   as  "ouau-ruu  iinpbthos,"  having  a 

ip.  gr.  from  -8^  to  -910,  and  yialdmg,  on  ditcit- 

atiou.  from  30  lo  uOpvr  cant-  dihtiiLituat  riO'U., 

>r  ;;i3 '  F. ;  that  is,  if  ItXi  pirta  \m  Jiotilh-d  in  retort, 

ivith  thermometer   iusartvd    iu    tuu    liquid,    aud 

distillation   carried    on    until    tho    themioinfltGc 

registers  L'ili' C,  it  will  bo  f oimd  tbut  frum  SJ  to 

51}  per  cent,  has  distilled  over. 

In  the  recti tyiug-houKa  this  once-ruii  naphtha, 
alsuthe  crude  light  uaphtba9,are  cashed  withubout.i 
percent,  of  sulphniic add,  Bp.  gr.  I'SiQ,  ioa  vessel 
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attod  with  BKilating  appiratm.  After  agitation, 
the  naate  acid,  which  eutliua  at  tbe  bottom  of  tie 
Uqnid,  ia  mn  oil,  and  tho  napbtlia  wuhed  aerer&l 
tini"B  with  water  ;  then  with  water  oontaiuiug  ■ 
Httla  alaJied  lime  or  cauatic  soda,  finnLly  with  water 
to  TemOTo  alluli.  The  wusSed  iiuphtlu  is  distilled 
inrtillaOTreotiBers.  varying  io  ciinacity  Iroin  100 
to  l.OOU  inlloug.  DialiUation  ie  eilwit«d  by  meuiB 
of  >  ttiem  coil  in  the  iateiior  of  the  etitl.  After 
dJBtillBtion  hu  oQOunenCBd,  the  vapours  pass 
Ihtough  a  pip  loading  from  the  top  o[  the  still  to 
A  fradionatiug  colmon,  or  to  a  series  of  pipea  or 
veoelg  Borroandod  witli  water,  bo  arranged  that 
do  bearier  portions  of  the  dittillale  oondeuse  ajid 
f  ow  back  to  the  atili,  whilst  tbe  lighter  hydro- 
Carbonapasi  forward  through  the  oondenfiag  worm, 
Bience  iot)  the  rtceiTers,  whore  th.)  distillate  is 
■op»rited  according  to  Iha  quality  of  hensol,  ia., 


requirad,  or  the  quality  of  tho  naphtha  which 
being  worked.  By  auccoJKive  dulillatioiiB  of  L 
Yuioni  fractions  the  foUowlag  cammoraat  vrodui 
■IB  obtained  :~- 


the  dial ;  thia  then  attracts  the  painter,  and  tbe 
borometei-hoight  is  read. 

A  large  thermometer  might  be  aimilarl;  used ; 
or  a  studded  anaccid  for  ibe  liaroaieler. 

By  making  a  gla>9  r«in-gange,  atudding  tho 
aides  and  amnping  wiiea,  jcc.,  as  abare,  the  state 
of  tho  gntigc  mighl  be  kuoH-u. 

By  allowing  wind  preisors  topuU  a  small  wsight 
up  a  studded  scale  (of  ivory,  &a  ),  the  amouut  o( 
wiad-preasuro  could  be  iodicatedbtJow. 

Another  form  of  roocsTec  Doold  be  modn  bj 
taking  a  narrow  oblong  case  of  glass,  placing  atud:< 
aloug  the  lop  cortBspoudiug  to  the  degrees; 
nttachiog  these,  ontaido  tho  ease,  to  the  wires  from 
tho  buo  meter -tube,  aod  allowing,  on  the  inside, 
pith-ballB,  or  atripa  of  gold-leaf,  to  haug  there- 
fit^m.  Strips  of  gold-loaf  corxeaponding  are  than 
to  be  fixed  ioside  tho  glass,  and  all  united  at 
bottom  to  a  platioom  wirp  p^^siug  through  the 
stand  on  which  (he  lecaiver  ia  placed  ;  tbla  wire  ia 
tbeo  soimeatad  like  the   resarroir-wiia.     On   the 


Boiliiis  points  and  perceutage  of  distillates  of  average  aamples  from  pure  EngllaL  coal-ti 
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cent,  benzol . . 
cent,  tolaol.. 
cent,  xylol  ., 
cont.  aolTsnt 


{To  if  continual.) J 

AN  ELBOTSta  BABOUBTBB. 

[1878,5.1— The  account  in  this  week's  "E.  M." 
of  Mr.  Kemp's  olectriual  hatometer  loT  indicating 
at  the  foot  of  a  mountain  the  atmoapherio  presauro 
at  the  top,  has  made  mo  look  up  a  sketch  for  a 
simElac  inatrumont  I  designed  last  autumn,  on 
learaing  tbe  discontinaojioe  of  the  Ben  Novis  ob- 
MTTationa  for  the  aoason. 

My  idea,  it  will  be  aeon,  diflecs  very  much  from 


or^nary  ooliunn  kind,  but  the  glass-tube  is  rather 
longn ;  the  reason  tor  this  will  be  seen. 

nie  back  of  the  ease  holding  the  tube,  as  tar  at 
leatt  as  the  scale  extends,  should  be  made  of  ebonite 
or  irory  (for  insolation) ;  and  in  the  back  of  the 
^asl-tuba  M«  fused  platinum  wires,  one-tenth  of 
an  indt  apart,  and  in  line  with  the  scale ;  these 
wires  are  conlinurd  separately  through  (he  ebonite 
bw^  where  they  are  eocb  attached  to  a  &ne  silk- 
eoTored  copper  wire  of  a,  length  to  reach  from  tbe 
larometertotbeotaerver.  Another  platinum  wire 
b  fused  into  the  marcnrr  leurvoir.  and  its  outer 
«ud  oooneeted  with  another  covered  wire. 

For  making  contact,  I  nse  the  following  float  ;— 
A  light  gHss  tube,  closed  at  both  enda,  of  such  a 
diameter  as  (o  slip  easily  up  and  down  the  baro- 
meter tube,  and  of  a  length  ahttls  longer  than  the 
baromstar  scale  floats  on  the  column  oi  mercury  ; 
mi  ita  top  end  it  carries  a  small  cap  of  platinum  ; 
this  cap  Is  not  qaite  I-lOthin.  deep,  so  thai  aaaoon 
■s  tbe  bottom  of  the  cap  has  left  one  platinum 
irire-point  Or  stud,  ita  top  shall  touch  the  one 
above.  A  thin  platinum  wire  rona  through  the 
tube  from  the  cap,  through  a  hole  in  the  bottom  of 
Uie  float,  and  eommonicates  with  the  mercury- 
column.  Should  it  be  found  that  the  meranry 
attacks  the  platinum,  contacts  can  be  nude  with 
carbon  plugs  attached  to  the  wire  here  and  in  tbo 
reservoi.  If  the  mercury  alona  were  left  to  make 
contact  with  the  stnds,  of  course,  as  it  rose,  aeveral 
studs  would  be  Included  in  the  circuit;  and,  when 
tbe  amount  of  contact  was  auffii^ient  to  carry  tbe 
battery -power,  no  further  rise  would  be  noted;  as 
the  float-cap  only  touchea  each  stud  successively, 
this  is  avoided. 

The  receiving  station,  at  the  mountain  foot,  has 
an  ivory  or  ebonite  dial  mounted  on  a  wooden  box. 
This  dial  is  marked  with  a  barometer  scale,  and 
eui^h  tenth  has  a  small  platinam  flat  stud  inaeited 
In  it ;  this  runs  through  tbe  back  of  the  dial,  and 
is  attached  to  a  binding-screw  on  tbe  case  or  box. 
Tha  centre  of  the  dial  carries  a  light  metal  pointer, 
balanced  on  a  pUCinnm  point,  and  so  Brranged 
that  it  can  pass  over  all  the  dial  studs,  jiiil  loueliHu/ 
as  it  passes.  The  other  end  of  the  platinum  sup- 
port IB  connected  with  a  binding-screw  on  the  boi. 

from  their  rope,  each  nnier  wire  is  fastened  to  its 
corresponding  tnnd  in  g' 


Choniiatimiu. 


B.  HBTOOUrt. 


N  E.  aoODs  EiraiNEa. 

[197830-1  LVCLOSEB  sketch  and  a  few  par- 
ticulars of  (he  UulinKton  dais  of  N.E.  good; 
eogiuei.  The  foKowing  aru  a  few  dimenslona  of 
No.  r291.  Cylioders.  17byi6;  leading,  driving, 
and  (railing  wheels,  5ft.  diam.;  boiler,  1  Itt.  luag  ; 


action,  there  should  always  1 


A  driver  flndiug  tbe  di.(u«I  "off"  fori 
upon  which  ho  requires  to  ion  would  at  oncaknoT 
tliat  tho  poiuts  must  be  set  right,  and  that  tke 
proper.hotno  aignal  was  also  oO,  eveo  it  fog  or  aai 
other  cause  prevented  his  seeing  the  home  sigau 

It  a  signalman  makes  a  mistake  and  placas  Iks 
points  in  the  wrong  direation,  the  driver  finds  ost 

Ihii  error  as  soon  as  the  "diitants"  are  sighted, 
and  has  ample  time  to  atop  his  traia.  Or  b;r  giving 
Lhc  proper  junctiDn  whistles  to  have  the  p(unta  and 
sigfnals  altered. 

On  tbe  otber  hand,  I  have  heowu  many  initancei 
under  tbe  old  system  of  am  •Imriml  aitrunl.  inwhicb 
a  driver  could  not  know  tbst  the  poiuts  were  wrong 
until  in  aight  of  tho  junotion  ligoal.and  tio  lata  to 
prefoot  hu  train  running  aeveial  hundred  ysrdt 
upon  the  wrooE  iiae. 

The  Doaford  Junction  Accident  ia  moat  conclnln 
proof  in  favour  of  the  system  ol  separate  distant 
signals  for  each  line. 

In  all  cases  where  two  aignal-bozes  »M  nsat 
together,  the  distant' sign il  from  tbe  one  box 
should  be  a  swallow -tailed  arm,  plaood  upon  lbs 
"homo,"  or  "  starting,"  signal-post  of  the  nait, 
the  two  arms  aluttid  ao  that  the  distint  cannot  bs 
"oS  "  without  the  home,  or  starting -signal,  bvnit 
also  off :  and  that  when  the  latter  ia  put  '■  on,* 
tho  diatant  ia  atao  put  "an"  at  the  same  time. 
Tbe  distant  signal  is  therefore  under  the  control  ot 
tho  two  aigualmon. 

Upon  some  lines  tho  all-right  signal  ia  given  by 
lowering  tbo  arm  completely  inside  Uie  post  in  a 
vertical  position,  so  that  it  cannot  be  seen.  This 
plan  cannot  be  conaidered  KOod,  as  it  is,  in  fact, 
<i'jt  a  siyml,  tut  unl:j  tlu  aUcKe  ofunc.  A  direct 
uU-right  signal  U  required,  and  I  very  much  prefer 
Iha  arm  lowered  to  an  angle  ot  45  dvgreei. 

Tbe  quealjan  of  signal-ligbts  is  also  one  upoa 
which  much  difforanoe,  of  b,ith"opiiiiou  and  prac- 
tice, exists.  Upon  all  lines  a  red  lightis  a  danger, 
or  stop -signal ;  therefore  nu  error  coo  cause  mis- 
underalanding  upon  thii  pact  of  tlis  ooda.  At 
jiicctiona  and  important  stations  the  all-right 
liguol  is  a  greap  light,  and.  gsneraUy,  a  white 
liglit  is  used  at  other  stiitiaus  and  sigual-baiaa, 

creen  one;  but,  still,  there  is  a  great  adranta^e  to 
b]  obtaiued  from  tha  a-vi  ul  one  all-right  light 


1,204  [q.  ft.; 


[,  whilethe 

reservoir- wire  is  attached  to  one  battery -plate,  the 
other  plate  Itclngconnecled  with  the  btndin?-screw 
attached  to  tbe  platinum  mpport.  The  dialsb^ald 
be  oovared  with  glass. 

As  soon,  now,  as  the  float  In  the  barometer- 
iabe  toDches  a  stud,  the  eatient  runs  down  the 
wire  MttMcbffd  thereto  to  tie  comiprmdSag  itad  on 


diam  =  itt. ;  153  tubes  2in.  dism.  The  aatety- 
valrea  are  pressed  at  1301b.  EDsino  No.  1291 
was  exhibited  at  the  Darlii^toii  Jobilee  in  IS75. 
Engine  No.  204,  which  burst  in  December  laat 
year,  was  ot  a  similar  class.  This  engine  was 
bunt  in  1880.  The  boiler  of  another  engine  built 
from  the  same  drawings  (No.  170)  was  subjected 
to  a  preflaure  ot  3001b.,  at  York,  before  Hetsrs. 
Johnson  and  Stirling,  and  a  satiataotar^  report 
issued.  The  Oat«thuid  class  of  goods  engine  have 
cylinders  17  by  21,  and  wheels  6fL  diun.  Length 
of  bailer  -  lift.  4in.;  diam,  =  4ft.  2in.;  191  tubes 
lift.  9iin.  long  ;  total  heating  surface, 
weight,  30  tons  2  owt. 

KAILWAIT  BiaSAJ^. 

[107B7.1— I  ^^  very  glad  to  see  that  the  subject 
nf  railway  aignaliing  is  again  undar  (wndderation 
in  your  oolumna,  as  efScient  signals  are  a  most 
important  part  of  railway  safety. 

Whan  "distant"  signals  were  introduced  they 
were  ot  very  various  shapes,  ot  boards,  discs,  and 
cross-bars,  and  when  tbe  semaphore  arm  was  first 
used  many  mistakes  were  made.  This  cause  of 
error  has  now  been  removed  by  the  almost  uni- 
versal adoption  ol  (he  swallow-tailed  arm  as  the 
distant  aignal. 

The  accidents  which  have  taken  place  from  iiii'- 
laici  show  that  one  atandaid  code  of  both  block 
workini;  and  signals  is  much  to  be  desired,  more 
especially  by  engine-drivers  and  guards  who  have 
to  work  trains  over  tho  lines  of  several  other  com- 
paniee  or  joint  committees. 

With  regard  to  distant  signals  at  junctions,  I  am 
of  opinion  that  the  usual  prmctiee  of  having  but 
one  iuliinC  to  be  used  for  two  or  more  Unci  is  very 
Ineffidant.    Approaching  a  JuoetioD  in  a  facing 


instead  ot  two,  and  from  tha  adoption  of  a 
standard  system. 

Upon  the  Great  Northern  line  the  all-right 
signal  ia  given  by  a  Rreeu  light,  and  should 
a  white  Ught  be  shown,  a  driver  knows  that 
the  signal  is  ont  of  order,  and  is  required  to  treat 
it  as  a  danger-signal.  I  have  had  several  oppor- 
tunities of  inapectiag.the  working  ot  a;;;nals  upon 
this  railway,  and  I  fiud  tbe  system  adopted  gives 
satisfaction. 

It  hu  bean  considered  tbit  the  lights  ot  distant 
signals  might  with  odvautasjo  be  mods  of  a  dif- 
ferent shape  from  those  ot  home  signals,  so  aa  to 
be  eully  diatii^gnisbablo  at  night;  and  several 
SuBgestions  havjTieen  made. 

Many  accidents  have  occurred  in  consequence  of 
points  being  worked  by  wires;  the  unlrust worthi- 
ness of  wire- worked  points  basal  ways  be^in  known, 
and  it  is  satisfactory  that  those  oompaniei  who 
uied  them  are  now  oarryioe  ou:  the  recommenda- 
of  tho  inspecting  offic:ers  of  tbo  Bijard  ot 
tina  rod-workiuK  tor  wirt- 
,  sibTe  ;  and  at  the  hilt-yearly 
Midland  Siiilway,  the  chairman 
stated  "that  during  tbo  last  hsif-year,  £6,T0I  had 
been  spent  upon  the  aubstituttou  of  rodi  for  wires. 

Therec  ntocddeuta' Homsey,  and  other  minor 
instances,  have  agiin  called  attention  to  tbo  aub- 
jeot  of  "togs." 

The  driver  ot  a  train  in  then  working  under  the 
control  ol  the  fog- signalman,  and  when  from  any 
cause  thoy  have  not  arrived  at  their  proper  places 
(is  was  thi  case  atHimaey),  great  danger  and  risk 
must  result.  Many  arrangements  of  andible 
signals,  and  for  placing  fog-sigoals  upon  the  rails 
mechanically,  have  biien  invented,  but  have  not 
--*-  practical  use.   Most  certainly  soma  im-  ' 
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qnieb  di«»iii  of  commnnlcstioD  ia  rer;  ncoewuT 
batween  ngualinea.  H&DV  initancel  BJ«  on  recota 
o(  miitakea  nhich  mi^ht  bftre  been  rsoti&ed,  and 
aoddenUkvoidvd,  if  mlormatioii  oo aid  havs  been 
giTea. 

The  telephone  ia,  I  belleTe,  deatined  to  beaome 
o(  tlie  greateit  nae  in  (igoal-bozet ;  end  tbOM 
which  la  now  lo  p1»cad  lue  (onnd  to  be  of  »«t7 
great  advantage  to  the  aixnalmeu  is  the  perforni- 
asoe  of  their  dotiee,  Olsmsnt  B.  Stratton. 
SaXB-Cobnrg'rtieet,  Ldoeater,  Fab.  3^ 

ooNTmuons  bbazbs, 

{19788.]— I  AH  TBij  glad  to  we,  on  pue  592, 
that  atteiition  ha*  again  been  caUad  t*  tha  way 
brake- powei  ia  diatributed  and  leodared  aaelsia  ou 
muijtmiiwi  almost  dail;  I  Bee  fiuiiaae*  of  one 
■yatinu  inu  upon  traiua  fitted  with  another.  It  ia 
vary   aatialftcto^   that   in    Sootlaod   the   brake 


one  difficoltf ,  however,  eiitta,  and  oaiuai  dailv 
inconveuienoe.  The  Weat-Coaat  Joint  Slook  u 
fitted  with  the  ohain  Ijr^e.  The  Caladonian 
Cotn|iaiiy  (who  are  part  ownen)  ado^t  the 
Wettiaghonaa,  tlwrefore  north  ot  CarlUle  uuwd- 
TenieoM  aiucs;  lu>«aviii,  it  ia  very  likely  that  in 
«  abort  time  tiiaae  Joint  Stock  vahiolea  will  be  pro- 
vided with  the  air-brake  hoia-pipe*,  the  aama  u 
tbe  Eut-Ooaat  oantiagea,  Bvoy  eogine-diivei 
luwe*  Ihey  will  have  good  oooCinuoBa  brakta  a 
alltraina.  A  Dzlver. 


11978 
I  liave 


[4SoT9.] — ICetsllaTBlaaL — I  am  aorry  I  cannot 
itniwcB  "  D'Evlyn'a ''  queation,  p.  691,  from  per- 
toaal  Bcqaaintauce  with  the  proceu:  but  it  may 
help  him  to  houw  that  the  aalutiDn  ia  double 
dyamide  of  copper  aod  potajaium  ;  what  atrength 
rwunot  find.  If  "D'&tlja"  haa  acoeH  to  the 
ahotographio  jounuUi,  hs  will  find  »«««1  note*  — 


I    eepeeially    deaigned  _.    ._    _    ._ 

ty  of  uaLng  a  bammar  and  chinl  (which 
takes  oODlidaralily  more  time.  a«  meet  mechanici. 
know  that  all  drcular  work  ia  much  more  readllj- 
donsthanany  aquara  work].  It  conalata  of  a  biaai, 
flange,  either  l£in.  ar  Ijlu.  in  diameter  (thea«^ 
Kzea  being  moat  convanlnit  to  go  into  the  door~ 

rata),  and  about  jin.  thick  ;  on  the  back  of  thir 
attached  a  «hort  bra**  tnba,the  end  of  tlii*beiii{; 
plugged  with  a  piece  of  eboidte,  which  carric*  n 
brua  cap  ;  a  epindle  then  puaea  tbroogh  the  bran; 
tljnue  and  tbe  ebonite,  but  doe*  not  touch  thi' 
'  braia  cap  until  allowed  to  come  down  upon  it  b> 
the  openlug  of  a  door.  Inaide,  it  haa  a  ationi; 
spiral  epriug,  which  brlnga  the  apindle  down,  and 
makes  contact,  thcae  parta  being  provided  with 
Uiick  platinum.  In  tbe  door  itielf,  where  the 
apindle  taoches,  I  generally  use  an  ordinary  wi>od 
acrew,  ao  at  to  preveot  it  frota  catting  it*  way  into 


BEFLIES  TO  QUEBIES. 


[456S0.]— Sea -Wall.— Old  aleenen  are  of  no 
aaennlsni  put  In  with  a  good  fadec— i.e.,  along 
bar  of  iron  about  8ft.  long,  I^in.  round,  and  bitted 
about  Sin.  or  a  foot  up,  liin.  >q.,  taper  aomething 
likeawomkitehen-poksr.  If  thit  ia  put  down  Tery 
near  the  depth  fiiat,  and  tha  alMpen  aia  driTeu 
down  witb  a  lOcwt.  monkey,  with  12  or  Lift,  fall, 
then  UiBj^miBht  atand  The?  vibrate  so  mucb  by 
being  driYen  by  a  band-maul  that  they  will  allKa 
Soat  oat.  Get  a  bar,  aa  above,  togo  down  first  by 
hand.  If  yonr  wall  at  preaent  ia  IMt,,  andyou 
wish  to  oairy  itat  an  angle  of  4.}  up  to  the  lop,  yon 
will  need  to  have  3ft.  foundation.  Ton  will  have 
to  start  (oundatlDn  18(t.  from  vertical  Una  of  top 
of  old  wall ;  let  tbe  quoina  lay  at  an  angle  w 
from  the  weather.  If  you  can  get  rongh'draaaad 
atone  iu  the  neighbourhood  cheap,  do ;  bat  in  man; 
cues  there  is  none  to  be  got  for  milei,  aud  plenty 
ol  aand  and  beach  to  hand,  that  only  the  cement 
is  required.  Calculating  your  stoDti  a  toot  thick  st 
.  the  anele  aUted  would  be  26  by  30  for  plain 
wall.  You  might  aeo  what  you  could  get  it  for, 
and  compare  notes.  Yuur  fender  of  pile*  before 
the  (ouudstion  protects  foundation  very  much, 
as  it  form*  a  bay  between  the  two  rowa  of  piles, 
into  which  tha  b«aoh  watbea  into  and  breaks 
the  fores  of  the  water.  But  the  piling  must  be 
driven  after  the  bar  haa  been  down,  with  a  very 
heavy  maul,  quick,  if  driven  by  hand ;  and  small 
atufi  about  3iu.  to  4iu.  diameter  will  laat  a  lona 
tim«,  from  twenty  to  foriy  yeara,  perhaps.  Aud  il 
an;  lign  of  giving  way,  another  could  be  put  in 
about  2ft.  in  advance  or  in  the  rear  of  tham  ot 
both,  at  very  little  outlay.  I  ahould  not  cany  the 
wall  tbe  same  angle  up  to  (he  top,  but  commence 
to  curve  it  about  5ft  from  the  top,  so  that  the  top 
of  wall  about  one  foot  atsnd  vertical.  The  water 
will  have  a  tendency  to  return  then,  instead  of 
breaking  over,— Jack  of  All  Tiudeb. 

[45665.] -Plotnie-Framea  (U.ft).— 3izs  them 
with  ordinary  size :  weak  drst.  When  dry,  a  very 
tbiu  coat  of  oil- gold -siie,  or  Japannera'  gold-siaB, 
and  dab  your  gold  on  whan  it  is  tacky  or  very 
near  dry,  and  ^ter  a  little  while  skew  oS.— Jack 
OF  All  Tkaheb. 

[45669.1— To  Jack  of  AU  Trndei  (IJ.a).— I 
know  nothing  of  them.— JACK  oP  All  TaiDBB. 

[46687.]— Throttle  Va4vo.— "  J.  J.  A."  maj- 
not  approve  of  the  valve  I  iltuatrated,  but  there  u 
no  difference  between  the  ana  I  dascribe  and  which 
page  696.     The  two  are  identical. 


drawing  of  one  given  on  page  621.  That  one  was 
iioite  bad  enough ;  but  what  did  "  J,  J.  A."  tbink 
when  he  aaw^e  one  by  "  Ex -Blacksmith "  OB 
page  827  ?  Tha  hook  itaelf  seems  to  be  properly 
proportioned,  but  jnst  where  the  hook  tuma  into 
the  eye  almoat  make*  one  shudder  to  think  of  it 
being  need  for  railway  work  ;  such  a  hook  would 
'smore  fit  for  the  scrap- heap  than  the  coapling  of 
locomotiTe.    I  inclose  a  akctch  of  a  locomotiT« 


the  door;  at  the  same  timo  it  afford)  a  vary  easy 
manner  of  adjuetment,  as  by  giving  it  a  slight  turn 
either  nay,  it  can  be  set  ao  aa  to  make  contact  on 
the  door  bein^  opened  tha  smillelt  degree.  The 
apring  and  apmule  t>eiug  inclosed  in  the  braaa 
tube  it  keepa  out  all  dirt  from  interfering  with 
the  action  of  it,  Tbe  filing  of  these  oontoots  is 
dona  by  means  of  two  centrefaits,  the  larger  one 
being  uted  flnt  to  allow  tbe  fiange  to  fit  m  flush 
with  the  woud,  then  a  smaller  one  is  used  to  bore 
deep  enough  so  as  to  let  the  back  tube  to  pass. 
The  wiie  then  being  attached  to  the  acrewa  pro~ 
vided,  tbe  whole  thing  can  then  be  plaoed  in  poej  - 
tion,  and  secured  by  means  of  three  aniall  aerew*. 
The  woodcut  ia  about  full  liia. 

H.  Thorpe. 
65,  Theobalds- road,  W.C,  Feb.  27. 


Eebr  DiTTici.B'3  method  of  solidifying  petroleum 
consists  in  heating  it  in  a  still  to  lOOdeg.  with  two 
or  three  par  cent,  of  soap.  Viuagar  ia  afterwards 
used  to  hqucfy  it.  Tha  method  and  raaults  were 
nnfavouiably  [litcuPBcd  at  a  recent  meeting  of  the 
Busbian  Tai:(iuical  Society,  St.  Feterabarg.  It  was 
tiiJ  that  the  solidification  was  not  perfect,  and 
that  oil  liaks  out  of  it  which  weald  saturate  the 
proposed  wood  oa-es  for  transport  and  give  off 
vapours  ;  that  the  cost  for  FOap  would  be  consider- 
able, and  that  large  liquefyiog  works  would  be 
required,  and  finally  that  the  cost  of  the  processes 
would   not  be  covEced  by  redootiDn  of  cost  of 

It  is  itated  that  a  contract  for  building  a  tunnel 
under  the  St.  Lawrence,  at  Uoatreal,  haa  been  let 
loUr.  J.  B.  LonQliard.  tbe  amoout  oiF  the  wntract 
being  £700,000,  inclnding  drainage  and  lighting. 
Tb«  tuMMl  il  to  be  ootDpleted  by  1836. 


Is  to    H 


.  this, 


his  mechanical  knowledge.  The  throttle -valvfl  I 
deaoribed  ii  eiaotly  that  used  in  thousands  of  steam- 
engines.  The  only  thing  being  that  being  intended 
for  a  model,  it  is  therefore  better  made  in  braa« 
than  oast  iron,  as  "  J.  J,  A."  advises.  Surely  th» 
Rentleman  in  question  can  perceive  there  ia  t. 
stuffing-box  shown  in  my  aketcb.  And  if  ht 
examine  further  atill,  be  will  .■         - 

needa  bat  to  move  Icsa  than  a  t 
tion  to  bo  fully  open.  And  th< 
-'—  — .Botlythesa 


B  that  the 

liter  of  a  rerolu- 

alve  he  describe' 

9,  the  difference  i         ' 


fall."  aa  he  atatea,  being  absolutely  nil  between 
either  valve.  Had  "J.  J.  A."  been  praotiealli 
into  tbe  matter  aa  I  have,  perhaps  ho  would, 
instead  of  reoommeniiing  a  way  of  chucking  thi 
easting  of  the  valve  as  he  does,  give  the  plan  almoai: 
invariably  used  in  enginoeiing  works.  There  thf. 
Talvea  are  cast  with  a  apindle  pcojeotiog  at  either  end 
from  the  centre,  the  valve  baing  at  the  inclination 
thereon  it  assmues  when  closing  tha  steam-way. 
This  allows  the  valve  to  be  turned  betweea 
centres.  But  the  turning,  even,  doee  not  gat  it  up, 
as  a  rule,  sufHciently  accurate,  and  it  ia  then  fitted 
and  scraped  to  a  bearing-fit  all  rouod.  Such  a 
plan  of  a  wood  chuck,  in  an  engineering  estab- 
liahmcut  of  any  nia,  would,  I  fancy,  luike  the 
foreman  think  the  turner  had  been  used  to  mere 
amateur  work,  and  would  not  unlikely  lead  to  take 
himselt  and  experience  ebewhero.  If  tha  valvt 
was  of  any  size,  the  hole  tor  tbe  a^odle  Is  alwayf. 
cast  through  of  fi  it  section,  and  drillad.  "J.  J.  A," 
may  rely  on  it  I  know  what  I  am  about  whea  1 
describe  this  or  that,  and  I  do  not  attempt  to  deal 
with  anything  I  have  not  had  practical  experience 
of.— ScHLiani. 
[46700. 

pool,"  on  page  547— viz,,  that  'it  i*  no  wonder  we 
r«adof  rBilwajhookagivhig  way,  if  it  iaaoorract 


oonpling-hook,  *ueh  b<   I  have  tMB  flttad  in  a 

locomotive  shop.— T.  S..  Saxton. 

[48761.]— Oonoroto  PlBBtlM.- "  Nu«.  Dor." 
pays  ma  the  compliment  to  refer  "  w.  D." 
to  me  for  information.  "  W,  D,'a  "  ques- 
tion ia  a  difficult  one  to  aniwer,  aa  he 
gives  no  data  on  which  an  answer  is  poasiblaaa 
far  aa  relative  coat  goes.  Ha  give*  neither  pnoo 
of  bricks,  lime,  and  sand  on  the  one  hand,  nor  of 
Portland  cement  and  materiala  in  the  shape  of 
aggregates  on  the  othai,  at  tha  place  where  he 
reaidaa.  As  to  concrete  being  suitable  for  pigsties, 
I  have,  taking  all  the  year  round,  aixty  or  aevmty 
pig)  iu  sties  entirely  conBtruoted  of  conraato— the 
walla,  the  root,  the  floor  are  all  eouorete  )  uay,  the 
iron  feeding. troughs  have  been  replaced  with  con- 
crete onea.  Tha  only  caution  I  mast  give  la  that 
the  pigs  muat  not  he  put  into  the  atiea  before  the 
concrete  la  well  set,  as  a  pig's  snout  la  a  powMful 
weapon.  For  ordinary  walling,  to  make  lOOIt. 
solid,  after  well-rammed,  it  Ukea  150ft.  m«t«ma! 
by  meaauie,  oonaisting  of  Portland  oement,  iBtt. ; 
aggitoatoa,  !35ft. ;  consiiting  of  four  parts  deM 
gravalor  shingle,  and  one  partsand;  ooatof  Portland 
oament,  2d.  par  ft. :  cost  of  material,  Id.  pez  ft. 
Bill  for  the  same;  16c. ft.  cement  at  2a.,£liaa.; 
136c.fl.  of  aggregates  at  Id.,  Us,  3d.— total 
£2  la.  3d.  Product  lOOtt.  in  the  solid,  eoiting 
i-9bd. ;  add  labour,  IJd.  per  foot,  IMd.— total; 
8-46d.  Say  ejd.  per  toot.  For  roots,  floora,  &c., 
lot  oement  to  o  aggregate;  25ft.  oament  at  Ita., 
£2  10*. ;  126It,  a^n^gates  at  Bs.  Id.,  10*.  6d. ; 
oo*C  per  lOOcft,  £3  Os.  6d. ;  ooat  par  foot, 
material  par  foot,  7-20d. ;  hibour  per  foot,  2d.— 
total,  9'2Dd.  These  prices  are  i^uite  indepeudant 
of  the  original  cost  of  framing,  and  aUotheoott  of 
putting  up  centres  for  arched  roofa,  and  fiziDg  tho 
aame  with  web  plates  of  iron  and  tie-rod*  ao  a*  to 
retain  Uie  arches.  The  secret  of  making  conorete 
is  to  have  dean  hard  material  thoroughly  mixed, 
with  as  little  water  as  possible,  and  rammed  in  the 
framee  as' hard  aa  possible.  I  neverallowmy  oon- 
oreto  to  be  more  moiat  than  clay  sugar.  One  of 
the  best  teata  aa  W  the  proper  quantity  of  water  li 
to  put  aome  of  rt  into  a  mould  and  RUU  it  a*  aohd 
aa  you  can,  and  if,  after  hard  ramming,  yon  bring 
a  thin  01  very  fine  film  of  water  to  the  top,  you 
have  quite  wat«r  enough.  The  great  diffioulft  ia 
to  get  workmen  to  do  their  work  as  directed. 
eapeciaUy  thoac  who  arc  couaidered  *killed 
meohanics.  You  oannot  get  the  material  property 
mixed;  unless yoor  workman  aru  watched th«  will 
drown  the  material  irith  water.  Aa  far  aa  etbow- 
greaae  is  concerned,  lota  of  water  makes  work 
easier  ;  but  what  is  the  result?  The  oement  aud 
finer  aggrwatas  aU  find  their  way  to  the  aidea  of 
the  frame,  and  your  wall  ia  like  an  egg ;  a  thm 
hard  shell  ontaide  and  quite  aoft  inaide.  I  have 
said  nothing  about  cost  of  framing,  or  about  the 


nearly  twenty  yoam.  My  flrst  frames  were  very 
elabraate  oostly  affairs  lined  with  one,  whioh  I 
could  never  keep  clean  ;  my  comers  I  could  never 
keep  in  place;  my  double  framing,  whioh  I 
made  flfteeu  years  ago  on  the  bauka  of  the  Hooghly 
and  sent  home  when  f  might  was  low,  would,  if  made 
here  in  Euglind,  have  cost  me  at  least  five  and  als- 
pencca  toot  inn.  Thu  has  nowl>een  supenededby 
frames  entirely  o(  wood, .  doing  better  work,  at 
about  two  shillings  the  running  foot,  I  originally 
started  with  frame*  21in,  in  depth,  giving  ISm, 
work  on  each  ri«a.    My  lrigtower(orFollT^*«»^ 
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ds  mU  it)  i<  built  witb  fnunu  lUin.  deep. . 
g  Slin.  walk  in  each  lUt.  1  wis,  ae  it  wiire, 
Q  to  thii  bi  reftBou  of  my  being  tiad  to  the  i 

_  _ ipiu  a  baxaiou  toiFOT  klongside. 

the  risen  u(  mjatepi  boiiig  Tin.,  Knil  Ibree  Btepa 

Slug  in  eiLcb  ioiids  face  of  the  beskgoii  in  oiis 
e  Ol  21ii;.  Ot  frtLme.  I  bavo  only  f!ul  8tft.  Bin. 
nut  of  my  iulondcd  200ft.,  und  sluJl  laj  no  more 
•bout  it  at  prasent.  Before  I  couclude,  I  omst 
Bive  "W.  D."  ■  piece  of  sdyico.  If  be  be  likr 
Ue  ceoturion  ot  old,  end  hive  men  uodoi  him,  and 

Eat  bii  work  projierl;  done  bj  the  rimple 
ad  better  not  commence  coocretiug. 
cu  will  cot  Ret  it  propeil;  done.  He  moit  get  up 
•  ladder  and  look  over  aome  neigbboar  eouareting, 
wid  see  what  ia  being  done,  ajid  think  if  be  oanaot 
do  it  better.  If  his  work  ia  of  nuj  estent  he  had 
•better  «;  me  a  viiit  and  aee  how  mj  work  iadone. 
The  oolr  work  on  cODCieto  that  I  know  of  iathe 
^rork  by  Henry  Beid,  publisbed  by  Span;  built 
Will  not  help  him  much.  Mj  daya  for  coucreticg 
ore  pretty  well  numbered,  and  when  I  Hoisli  my 
Ug  lower  I  aball  finish  ofF ;  but  in  the  mean  time  I 
~*  11  bo  happy  (o  Ei"  my  eipeti«noo>  to  any  one 
— — --  them. — KaoDA  Baui. 

tf5766.]— Watch-Jobbls^.  — Put  new  busbes 
In  banel-holea,  drill  imal]  holes  in  oeiitre,  and 
Opeu  them  out  to  the  proper  aize  ;  but  be  careful 
Bod  hare  tbem  iu  the  centre,  or  the  bvcel  will  not 
■ran  true,  and  if  not  true,  will  atop  tbe  watch. — 

HlOBOLIfi. 

[4577*-]— Q'W-B.  Engines.— "N.W.,Ettliiij?" 
fats  givea  tbe  date  of  Ko.  163,  Tft.  aingle,  as  IS79 ; 
tint,  unlnttbe  original  baa  been  rebuilt  or  replaced, 


nature  of  the  work,  whether  imderglaze 

or  orerglaia.    See  an  article  on  "Pottery  Decora- 

"m"  onp^e4SJ,  Vol.XXXri.-S.  M. 

[45B5J.]-To    "BnnHBht."— In  vain   ban   1 

leo  iDOlung  tor  your  reply  to  my  query  ma  yon 

I  gave  yoolhe  aata  youaaksd  tor  on 


the   ( 


1   ot   < 


Stewart,  and  Co.,  Koe.  070  and  flSS,  jioodji 
to  71G)  were  bnilC  at  Swindon.  1971.  914.  DOoda. 
Beyer,  Peacock,  and  Co.,  1808,  pnrcbaMd  by  the 
^.W.  Company  from  the  L.C  and  D.  Company  in 
1873,  along  with  Hi)}  to  613,  by  varioua  buildera. 
935  and  »43  goods  (9-27  to  946)  boilt  at  Swindon, 
1874.-B.  N.  H. 

[45768.]— "Wind-Power.— I  would  recommend 
A  small  windmill,  similar  to  what  may  be  often 
«een  here,  ou  board  American  ahipa,  for  pumping 
4iut  thu  leakage.  Erect  tour  polea,  spread  out 
-jiyraniid  faahiou  at  the  base,  dis^onally  stay  tbem, 
and  bolt  on  at  topa  eort  ot  circulat  framing,  like 
a  pillbox.  On  tJis  cover  of  thia  laraer  sized 
jiillboi  bolt  two  juumalB,  to  carry  the  ehaft, 
which  ia  provided  with  a  crank  one-half  tbe  throw 
«f  the  pump.  Cut  a  slot  in  centre  tor  the  con- 
Bceling-rod  (on  oidiuory  bar  of  round  or  square 
iron),  and  connect  to  pump  (in  the  centre  ot  tht 
■four  poles  below)  by  a  swivel  joint.  At  a  gneu 
from  memoty,  I  ahould  think  that  the  pump  was, 
^aay,  6in.  stroke  aid  Ijin.  bore,  and  tbe  mill  head 
•bont  10ft.  diameter.  But,  vt  couriie.  vdd  myt. 
yonr  money  and  tskea  your  choice,  n  cela.  Thej 
turned  the  cover  by  meana  of  a 
J,  J.  A.,  Liverpool. 

[46797.1  —  Qalktine  UoulOa  for  Pluter 
Oaats.— Pour  the  melted  gelatine  over  the  oiled 
uodel.  When  dry  it  most  be  varnished,  or  poealbly 
the  addition  of  bichromate  of  potaah  when  in 
.aolution  willdo,  if  you  expose  to  light  for  aome 
4unue  at Isrwards.  It  hai  the  effect  of  hardening 
.and  rendering  ius«Iuble.— £.  (i,  M. 

[46805.]— a.  Kill  8.W.  Znglnea.- Tluuika  to 
"Cantaira"  for  reply.  I  have  not  seen  the 
engines  in  question,  >o  that  I  ouiuot  dattify  them. 
"Meteor"  liaa  also  replied,  but  I  hsd  the  details 
he  givBS.  acid  simply  wanted  il-ilc  of  construatiou. 
.  In  appearance  Ibey  are  like  G_.N ,  2B  ekss,  which, 

one  ot  the  foimti  appears  iu  a  workbyUr.  Dosrnt 
which  was  pubUnhtd  about  ISUT.  Ilenoe  m 
query.  It  will  iatereat  aome  of  your  readers  t 
hear  tbe  M.S.  and  L  Company  have  brought  out 
— : : — 1.  J -iviug- wheels  and  oul 

[4.^14.]--OiirTed    Irinrer,     *o.— If    fulcmn 

power,  and  renatsuce  are  Iho  same  iu  both  easet . 
joa  can  bend  tbe  lever  into  any  abape  you  please, 
you  will  not  increase  its  uaefol  effect.  Iu  your 
figure  2  you  show  a  longer  throw  of  crank, 
■Itboagh  jou  say  the  reaistance  is  equidistant  from 
'  iulctun  m  both  cases. — Ueciusicu.  Cuss. 

{4,i81D.l— O.W.E.    Ensines.— Paitioulare    of 

narrow-gauge  engines  ou  pp.  19.  44.  il4,  pieiei 
volume.  lUuatrBtioa  at  the  place  last  cLted.- 
T.  P. 

[4.^831.]— Bubber  BtockingB.— Yea,  gteasa 
doei  destroy  rubber.  You  can  mend  your  rubber 
itockingi  b;  psintine  Uiem  over  with  a  solution  ot 
indiambbet  in  bisul|>hide  of  carbon.  Da  it  out  ol 
doors,— S.  M. 

[46S34.]-.]ff.R.  Engines.— The  340  Midlsnd 
engines  with  straight  framwga  are  the  old  Haw- 
thorne build.  Kos.  3tO,  tiiO,  and  Uaa  have  btea 
lebuilt,  but  the  cyliudera  bare  not  been  enlarged. 
There  are  no  ISiii.  cylinders  ou  ttie  Midland  hue. 
The_210  to  -223  olaas  of  shuntiag  engines  are  old 
— le  years  ago  wets  ohknged 


..  shonttng  tank  engines  and  tbe  old  tendere  broken 
np.— A  Ubiy>;b. 

[4.5837.]- Pottery  Printing.— I  don't  know 
wt4t  the  querist    means,   by    pottery  enfraving, 

ipscially  OB   he   speaks  ot  transferring  deaisna. 


a   tolerably  full 
Dictionary.    An  engraved  plate   ot  the  desii^  ia 
inked,  and  an  impcession  taken  on  paper,  wb' 
transferred  to  the  ware.    Ink  and  ooloora 
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it  that 


n  this  ie  beoauae  they  have  a  n 


Soods  engines  which  so 


barrel  should  be  cramped  down  rigid  or  bored 
between  centre! ;  butif  jou  follow  tbtae  ini 
tions  you  will  make  a  job  that  ia  not  to  be  laughed 
at.  It  you  attsgoing  iu  for  making  a  barrel,  du  not 
atlemi-'t  to  b-jm  owe  out  of  the  aolid,  unleaa  a  short 
pistol  barrel ;  but  get  some  barrel  tube  made  for 
tbe  purpoao,  whiub  ahould  be  twuted,  or  wrung, 
and  welded,  Ftg.  1  is  the  Srst  drill  bit,  which  ia 
beat  m&de  of  c»st  eteel,  whose  seetioD  acroaa  the 
Buglod  is  the  biza  you  require  it.  The  part  is  filud 
flat  for  about  2in.  up,   as   shown  at  3.  sbowiug 


auglea  are  tukoo  o2,see  end  on  at  3.  Tte»e  square 
ttin^  angles  sbould  bo  taken  ofl  a  very  Uttb 
a  piece  ot  bard  oil- sloue  at  aboat  theasfle 
■nat  )}.  Mind  you  take  it  off  riiiht,  asaben. 
le  bit  ia  made  to  mu  right-handed.  aadUe 

catling  edge  sluiiid  be  a  little  promiuont.     4  istfat 

angUa  are  taksn  off  aa  shown  ;  the  cultiug  aagb 
fromB  toC  treated  to  a  touch  of  thooil-abasu 
before  at  0,  file  two  fiat  aides  and  make  a  rod  «itk 
-  fork  joint  and  pin  it  on.  Tbe  rod  will  be  b«t 
lade  ot  abear  steel,  and  the  anglee  taken  ofl.  Th 
taaon  for  this  is  that  it  ia  rather  diStmlt  to  maka  i 
-   -  leogth.     I(  this  EhouU 

ao  grind    it  up   1^- 

._„    4in.  long,   made  to 

•orewed  upon  an  iron  rod  ;  it  ohonld  ba  atwl. 
hardened    and    tempered   to  a  purple,  the  oikei 
bits  to  a  deep  straw  or  faint  brosrn ;  about  liii. 
from  the  end  a  fiat  should  be  filed  vpon  it,  and  i 
cotter-way  tbe   width  of  tlie  li&a  arowes,  or  i 
tride  larger,  put  tiirough  it,  about  fin.   from  the 
and;  up  tbeend  a  boleia  drilled,  ana  tapped  IKi 
screw  with  a  cone  point  to  engage  in  the  noteb  u 
cutter,  wbichwdlteed  theontterwitfaaw'- 
driTer  :  miake  tbe  outter  a  good  lit,  not  too  t^Al 
tbattheaorewwillaotmoveit;  6  is  the«add]a,llic 
t«p  ol  which  Is  a  piece  of  hard  wood,  vritli  tvoT- 
gitiovH  out   in  at  right  angles,   the    one  tam 
deeper  than  the  longitudinal  one  for  the  ^w  to 
bnry  itaelf ;  this  is   bolted  upon  another  paes,  H 
ahswu  at  7,  with  one  bolt,  but  not    teo  tight:  th; 
crou-pieoe.  A,  is  bolted  upon  the  Utho  sidaii, 
and  the  barrel  packed  up  ccutial  with  the  Isthi 
Oeutrei,  and  Issued    upon   the   wood    aadila,  u 
Bhown,  with  a  white   leather  tboug  or  laee.   £•( 
B,  B,  B,  B,  and  when  tied  tight,  the  ends  htou^ 
under  the  barrel  tore  and  aft.  aee  C,  C.    Tbe  nan 
■ketch  is  8,  sliding  atock  ol  tbe  riOiug  bit.  A  is  the 
bellorauk,  see  ID.    B  is  the  fast  collar  upon  ltd 
hit,  and  acta  aa  a  dividing  plate,  aee  'J.    C  ti  i 
washer,  or  plate  ot  atout  hooping  to  fit  hu  la. 
which  ia  for  uut  and  waaharB  to  scruw  nn  agaiai, 
and  to  be  serened  upon  tbe  wood  stock  D,  sn  11, 
which  is  shown  Qit,  Ilia  better   to  illualiate  it  ii 
position,    but    not  right,    aa  the    proper  po««ti» 
would  be  upon  edge.     1 1  is  the  rifling  board ;  Bit 
be  auTlhiue  in  the  shaps  of  an  1  Ua.  board.  Gft.  If 
Ijin.;  lia  the  sud'llewherethe  barrel  must  be  tut, 
as  before.    But  this  must  be   the  breech  end,  i 
breeoh -loading,  but  the  muxale  if  for  luuiila-lad- 
j„«  ■ri,«f..>  ■).-......tk«.ki.,..i^f^^2^Y.,^r0^iTsiDil 

le  ouu  Bomowhat  sear  levdJI 

hard  wood;  I  have  ahovn  ttaa 

wide  ouiaide  ol  the  board,  but  (i'n.  apart  willlt 
sufficient,  which  will  give  you  a  cbanoe  of  f*tt>B{ 
your  race  <j,  G,  and  T  tor  tbe  follower,  whiii  a 
represented  there  right  for  a  right- band thivid: 


piece  ol  1  rod  with  n  tingle  e 


12  A,  ruide  .oat< 
e  at  onaeudGftaalt 
.,  ..  eel  it  by:  UudK 
are  doga  th>t  I  have  to  hold  the  barrel  by ;  13  ■ 
locapieoeof  leatber  strap  for  lito  miinKirt''  i* 
may  uataqueexeit  Dutof  ahape,.aBd  thaUfurlbf 
breach.  When  tifiing,  for  enrery  liiua  tbkJbI  joa 
screw  up  for  the  cutter,  p!Lss  your  rnii  ^te-i« 
three  times  to  fn.>e  itself,  and  wet  with  me  of  n< 
linaeed-oi)  and  two  ot  paraffin  :  draw  your  eutU 
through  steady,  and  do  not  be  greedy,  or  yon  *fl 
spoil  your  job  ;  ia  commenciug,  hfgia  at  tM 
muzzle  first,  because  you  will  liave  mure  tnSt 
tbe  broach  if  it  ahould  happen  to  run  ou!alin> 
bit.  But  I  am  rather  before  m;  time.  UjdlI 
attempt  to  bore  your  burrel  out  ol  a  Tiluc«  ots^^ 
rawrwIiroDorateEl,  but  have  It  twisted  and  jnapai, 
and  a  welding  heat  all  over  it,  asd  pssaed  Ihrao^ 
rollers  or  swugtd  up ;  when  sn-a^ed  up  U  IM 
proper  ahape  aud  size,  and  sot  true  bctwientJ 
oenues;  if  solid,  jtoas  a  diill  up  the  muuleatoc! 
3in,.  very  near  thu  size  of  Fig,  1  bit;  then  tatoi 
to  the  lire  and  get  a  good  red  heat  all  aver,  isS 
avoid  hammering  or  bending  ot  it  aftuertHi 
When  it  ia  bored  rough,  if  filled  vritb  whib^ 
and  made  red-hot  all  over,  it  will  finiab  liKts;_- 
a  forged  barrel- tube,  straighten  until  you  can^- 
a  Blraight  rod  of  iron  dowu  through  it ;  ptocn 
before  to  aof  len  it,  and  then  proceed  to  bore  it' 

Iheback-oentre  in,  but  run  it  up  againit  tl^^^ 
by  tbe  rack  return-handle  upan  the  aaddla.^^^* 
youhavorough-boreditjpucit  belweeutlie  _,J~^ 
and  lough'tum  it,  fill  with  whiting-  aad^^-^ 
red-liot  to  soften,  then  prwetd  with  the  G^  JS*- 
bore;  if  for  breech -loadmg,  bnicvh  fij 
muzzle-loading,  muiJelirBl.  Aftv 
fiuishing-bit  atwut  two  iuobcs,  take 
white  lace,  about  Jin.  thick,  ^iu.  wiue 
lung,  and  taking  your  bit  uut  paas  these. 
point  of  it  in  the  middle  ol  the  lucea,  a> 
bit  in  ogsin;  thus  pacEed  aud  well 
with  what  I  have  stated  before, 
and  oil,  yon  will  get  a  hole  " 

aatrueasitia  potaible  to  K<,.  ,..     us-  ,.     ^-^j^jj- 
ond  tbe  leather- packing,  lot  ^^'^'''^i^^t 


follow"  this  branch"  teade'  ire  as°chi^  "fi|^JW 
leather -psckiugs as  it  they  were  goii^^^ Ok^, 
finishing  your  barrel  in  the  latha,  miti^^^  ■^'tZft 
about  Qui.  long,  turn  Gin.  to  fit  tLs  ^^S!'St/i 
breech  nioe  and  tjj ' '  ~         • 


I  uuu    wen.        ^...^  ■^; 


Ig,  turn  bin.  to  lit  Ua  i>^  — •a.i— J; 
id  tight;  aee  tliat  the  -aO^SlV/h, 
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ue  nice  and  trna  and  a  good  depth ;  drive  by  ths 
breech  not  bf  tha  pluRt  or  mukdri!*.  Now  lot 
thsrilliug:  it  for  a  muz:<1a-loadiD)ii  mazxle  at  &, 
il  hit  brrooh,  bneob  at  A.  Thia  bouii  and  apparatiu 
will  friva  you  about  ona-third  of  a  tum,  and  your 
barrel  will  be  abant  ilt.  Sin.  long,  and  give  jan 
one  turn  iu  about  Hit.,  wbich  I  ihould  think  quite 
enough ;  if  you  want  more  you  will  hare  to  get  a 
■mall  piuiou  and  ■uhatitute  for  bell-crank  10,  and 
work  with  a,  iscli ;  all  the  olhar  fittings  wdl  do. 
9  B  meting  as  a  ilindin^  plate,  only  one  hole 
tappod  lor  tho  screw  need  be  made  in  tho  pinion 
or  bell-crauk:  the  other  oin  bsdividnd  into  11,  q.  0. 
8,  lU,  r>r  [2  :  Title]  drilled  pbun  tn  tit  tha  thiiiab- 
acrawF;  the  amall  cutter  lor  liaiug-bar  ne^d  not 
be  perfectlf  iqiiare  ;  Iwtter  narrower  at  tlis  point 
and  a  little  rounding. — Jace  ov  Au,  Tkuiks. 

[ISSin.j-Fllterlnji  Feed  ■  Water.  —  Kin<ll7 
correct  minprint  in  reply  on  p.  S73.  It  sliouSd 
haTe  b«fn  "  outlet  4in.  below,"  insceod  of  ftet,  as 
inaeil'cil. — Os  Uulni). 

[l.S9'J0.]— Tbe  Andlphono.— R.  Seagei,  like 
myMll,  refen  to  hii  own  sipaiipnco.  Tlie  effect 
of  the  audipbnne  ililTen  with  usaily  svorT  one,  and 
the  form  t  aulKted  wns  tha  r^aalt  of  ei[>eriinent 
on    myself.      The    Ithodas    nudijiboua    tj    me    is 


TlXKUSR. 

[4.i!>13.)— Frosenre  of  Wateri— The  prmnrs 
liiDftiitleut  to  drlTe  a  water -mi^tar,  though  yon 
give  no  information  of  the  pown  requirHl.  Ai  an 
eiampte,  it  if  iafticientto  diive  a  water- engine  for 
hotalin^  weight*  of  about  5ewt.  or  liowt. — Lajiob 
OlCIIA  VlSCIT. 

[15013,]— Preaaora  of  Wator.— Tho  priK>iiro 
lit  water  you  uume  would  Jrive  a  water- mot iir 
tigbt  enGu^h.  .U  low  as  '20Ib.  to  :i'ilb.  woitl'l  eren 
do  ■>;  but  the  more  the  water -preMure,  the 
KTsatoT  the  power  obtainable  from  a  siveu  size 
engine.  Hits  ytiu  seen  the  "  Megy  Wnter- 
_._...    ..      >-.  .    pffiuld     find     it    lery    R0i>d    and 


f4MI9,]  —  Copper    Bits.— To   "E.  P.   C."— 
Tou  will  uaurwily  flnd  that  it  yon  niboff"all'* 

■uperflijoos  ^>lilet  trnni  the  "bit"  botnrs  ptarjnK 
it  in  the  ■Tharoo.il  tire,"  and  don't  allow  it  to 
become  OTerhmteil,  that  it  will  not  be  injured  in 
nn J  way.  Nute,  "all"  woik  soldered  by  mrans 
of  any  n-M  "lanat"  bo  extremely  well  wuhed 
immediately  ntterwardg.  Xeffltot  in  thia  respect 
being  the  rmie  of  tba  fatal  frailly  of  all  tbe  lin- 
waroot  the  hnusehold,  wbich  Kiniodlly  (ripedally 
in  the  proaenro  of  hot  water)  beoomM  pitted  witt 
pinholes.  Fricnil,  1  disiipproTO  I'f  thy  mode  of 
splicins;  'ti«  a  very  weiik  oonncctinn,  and  a  fttxt 
joint  woulilbeimmaoaelyiuperlor,  more  especially 
lot  brndtug  purpoier. — J.  J.  A.,  LiTerpool. 

[l.^DiJT.] — Broken   Plvota. — Can  you    wont  a 
mors  simple  fi-nn  tban  1  gave  a  thott  lime  i 
If  so,  tahB  a  piece  of  steel  or  hmsi  wire,  ui>ike 
shown   (Fig.  1  aiid  3),  let  tha  root  of  tlie  pinion 


enter  tho  ho!o.  A;  Oi'ti  it  you  put  Iho  point  of  any 
■harp  instrument  in  the  bark  of  •bflholLi,  andpreea 
it  lightly  BiFiiniit  tho  root  of  tho  pinimt,  hofdinj; 


[lo9Tn.]-Dnlllnfr  Hard  Steel.— It  you  get 
one  of  Coheti'a  12i.  (Id.  beuoh  tunia,  they  are  fitted 
with  every  appliincs  for  piTotuig  wlf-rentrinic 
tools,  &c.  They  are  lirople  and  good,  end  well 
worth  tha  monpy.  Tha  addreu  is  132,  Kirl[.|tate, 
Leeds. — A  Fkuxiw-Wohkiun. 

[4S891.J— Wntches.-li't,  oUatone  dust;  2nd. 
putty-powder;  Srd,  red  stuff:  tn  be  obtainrd  ot 
any  watch-tool  d>>alcr'i.  JIi<:  with  nil,  use  hell- 
metal  poliiher  (Id.).  Ka"p  tho  autfice  of  your 
polisber  true,  hold  ynnr  p-diaher  liRhtlv,  and  do 
not  turn  ton  fant.  Add  more  oil  at  tbe  finish. — A 
Fellow-  WonKJiiaN . 

[4.'i00n.]— Vatolies. — The  rule*  apply  to  most 
modem  wab'hiiS.  Of  courae  Uenvva  leveis  brat 
taster  th.in  EaRliah  ;  but  yon  can  shift  the  hair- 
spring, can't  jon  ?  Of  courao  you  mnat  leave  a 
httio  bainrpring  tor  this  purpose.  To  •hift  hair- 
spring, insert  point  of  pivot-drill  in  slot  in  ooUst, 
prise  open  tha  ooUet,  and  then  yon  will  be  able  to 
tun  it  either  way. — A  Fellow- WOBUUV. 


[460ia.]  —  anosftgea. — I  cannot  inform  yon 
what  the  Cambridge  sausages  are  made  of.  It  yon 
moke  them  of  all  meat,  thay  will  keep  tor  a  twelve 
mouth  with  the  fnilo wing: -lib.  ol  fait,  2m.  of 
sagc-Ieavea,  loi.  of  knotted  marjoram,  2oi.  of  fresh 
Hrouud  black  pepper,  ^Ib.  atlapice  ;  lo  those  who 
lii..  ;4.  .  I —  — 1.„  =,.j  .,-.  .f—oa  of  creosote,— a 

be  wall 

^ usual  to  put 

-um  21b.  to  lib.  of  stale  biead-ciumhs  to  every 
101b.  of  meat,  just  dipped  into  water  and  worked 


,t,  just  liipi 


iked,  or  it  will  be  tc 


The  least  bread  the  longer  they  will  keep.     The 


DgTtdients  shonld  be  dry  a 


1  well  mixed,  and 


ipoiled, — Jack  of  All  T&uies. 

Hrmt.]-aemmXiaa  SUtof  to  Uarlils.— T 
have  ire<]uentjy  and  aueoeeafully  secured  plates  to 
marble  clocks  by  flrat  worming  the  mirble  by  lay- 
ing on  It  a  hot  Sat-iron  ;  melting  on  tha  oement 
while  it  was  warm,  and  then  apptjinf;  the  plate, 
nlao  heated.  The  job  must  be  ilous  quirkly.— 
Alfojdb. 

[46024.1  —  Oementlsff  Silver  to  Polished 
U&rble.— Take  the  roovement  out  ot  the  cae"  ,>  u4 
send  the  case  to  a  marble-mason 
drilled  through  lbs  case  nnder  I  b 


notb.1  l.i.> 

.  ..  apsrt,orthe  plate  will  not  oover  tbem,  I'. 11 
the  holes  in  tha  case  with  fir-wood.  Now  tak<-  It^ii 
blook,  which  ihould  ba  tbe  exact  siie  of  the  mIv.  i-- 
plate  and  a  perfset  tit  to  the  eloek- mould,  anil  n^di 
two  ordinary  Bcrewa  aeaar«  tha  block  to  the-  [ili^s 
in  the  caaa.  Xow  make  four  fine  holts  n,  ili>^ 
silver-plate;  make  four  line  silver  screws  to  '.:■  ;;.t 
holes;  coantsrsiuk  tha  holes  ;  now  torew  tbi  j.1.l'< 
laths  block,  and  replace  tha  works  iu  the  cai,.'.  I  [ 
you  can  fully  attend  to  the  atHive  your  job  .vj.i  'm. 
perfect.  Ofcouraothe  holes  muatbe  in  thee  nii.in 
ot  adrer-plata ;  the  tine  screws  muy  be  about  jiii. 
Ion;;,  and  tha  two  large  straws  about  lin.  long,  t>r 
as  may  seem  aeceaaary. — W.  It, 

[4 G027.}— Broken  WBteh-OhainB.— I  tliink 
"N-^leeted  Apprrntioe"  will  find  what  he  wiuti 
in  llxousn  SIeciiakio,  Vol.  XV.,  p.  412. — JC,  L  K. 

[4im27.]-BrokonW«,toh-Clxaina.— I  nflu.Uly 
get  the  pin  out  bv  means  ot  a  vny  useful  littl'i  ta/A 
(home  made).    Here  is  a  rough  sketch  ot  samo. 


notice  "£.  C.  A.'s  "  inquiry  till  I  saw  "Prisma- 
liijus'a"  answer,  or  I  shonld  have  answered  before. 
The  true  causa  nf  "E.  C.  A.'s"  failure  to  get  two 
tools  to  lit  nerfeotly  is  in  the  niiture  of  the  oate^ 
and  cannot  be  obviated  by  any  form  nf  atnika  or 
mode  of  grinding.  He  will  And  tha  real  canss,  and 
tho  only  remeily  I  know,  deaoiibed  in  my  last 
letter,  page  Slj9,  third  column,  oeir  the  bottom, 
"  any  one  else  give  as  a,  means  by  which  the 
SOttW ' J.-— .1 ,..,_._. 


uitacfs  ground  togetl 


genenl  lavsl,  while  they  have  only  one-half 
the  wear  of  the  centre.     Ot  course,  I  am  suppoaing 

I  bavo  great  hopes  in  ■'  ~  ' 
'  polial 

indebted  to  him  for  hia  liiu'dncaa  in  so  wfU  desdllC- 
ing  it}  as  a  means  of  getting  tha  polleherto  keep 
an  exact  Bt  to  the  gloss  surfaos,  sinoe  th*  trlpefi 
forms  an  nnytelding  face,  and  thore  is,  therefore, 
contact  all  the  time  betwcm  tba  two  surfaees  mb- 
bing  toJ^Bthsr.— H.  A,  \Va»klL. 

[10066.]— FnniacB.— It  jou  want  yonr  cupola 
to  cOiSt  smalt  Job*,  for  a  cast  ot  j  cwt.,  tbe  lot* 
lovrlng  sizes  will  suit  your  purpoaa:  12in.  diom., 
6ft.  long,  with  bottom  on  a  h'liga  to  drop  down 
whan  yonroait  is  over.  You  can  (ban  reach  np  from 


belov 


aay  hur 


u  fire-bricka 


Takoapiiosof  flatalcel  (A)  (mslleable  preforred) 
l-ieio.  think,  soften,  and  drill  two  or  more  ho)  i 
graduated  (»'  «'  «')  for  liiffereut  silo  cl  aina 
in  a  straight  line  with  tha  holes  you  have    I 
drill  a.  larner  one,   to  hold  rivet  ot  tbe  apr 
which  la  made  of  a  piroe  ot  thick  clock 
hardPOfd  enil   tempprod  to  blue,   ai  i   h  1 
chain  tight  down  oa  tha  steal  piate  while  yo    f      h 
Ihe  rivet  through  one  ot  tha  holes  w  th  a  i  ei^ill 
point. — jVbthuii  FKOOHin. 

[IGW]— Broken   Wateh-Ohain  — Pis  o   Ihn 


very  smsU  hammer.      The  male  end  is  En 
npeniuR  the  femala  end  with  a   kmfe  und  ] 
the  leaves  ol!.     Now  take  a  piece  of  fine  i 
wire,  tile  up  a  long  pin,  press  it  firmly    n 
chain,  cut  off  close  to  tho  top  and  about  Jm 
the  bottom;  now  take  bold  of  tha  bottom 
which  you  have  left  on,  with  your  u  ppers 
hfild  clono  to  the  chain  :  hold  the  nippers 
left  baud,  give  it  n,  gentle  sgnee^ia  so  as  to  c 
wire  part  of  tha  way  through :  now    with 
sm^l  hammer  rivet  the  top  end  tightly      I  tl 
ynu  will  understand  that  Uia  bottom  or  Iar|; 
-ill    also  be  rivctnl  in  conscqnencs  ot  tb 
■ting  on  the  face  of  the  nippers.     It  w  II  n  t 


theholeafoclheWst  12 

ara  l>est.    If  you  want  t j.^   .  ^ _, 

will  requirs  to  make  your  farnace  larger  than  tha 
above  ^izes,  as  the  uiet'l  wDuM  not  keep  hot 
in    a  ladle  uutil  you  had  enongti  melted. — Cm 

[JG067  ]—'Littiag  PresB.— It  cloponda  on  the 
Imethof  stroke  of  Uin.  rams.-lV.  F..  K. 

[I<»70.1— Alr-Saa  from  GlaBollno.-Tl.a  bast 
thiug  yon  can  do  is  to  eithur  buy  or  muko  a  gene- 
rator after  Hr,  Fletcher's  plan,  which  was  fully 
described  in  Ibis  paper  some  l]me  ago.  I  cannot 
refer  you  to  the  number,  asm'naaTBat  the  bindei'H. 
What  you  want  is  a  good  hotly  of  liquid  and 
plenty  of  surfaoe,  anch  as  eottoii-wick,  so  that  the 
spirit  can  climb  np  nnd  be  easily  vaporii-ert.  I 
saeUr.  J.  Kendall,  in  reply  4.iR!ll,  page  & 49,  re- 
commends a  quariat  to  fit  up  a  hydrngtu  appara- 
tus in  coajnnction  with  a  bcuzoliuB  carburetter.  I 
venture  to  say  that  if  the  querist  docs  this  it  will 
be  Just  squM    to  thrQitii];r    his    money   into  tho 

iUnminntin^i  ilame  cannot  bo  produet'd  from  Uti- 
:o/ini'-gas  in  any  way  whatever.  I  have  proved 
this  beyond  dispute,  dnrlng  an  inttrrv^l  of 
over  12  years,  having  had  good  rpporluni^, 
seeing  that  we  use  more  than  mast  private  bouses 
do.  A  very  good  heatlng-flarBa  can  he  produced 
by  tho  apparatu' I  have  montlored,  or  any  othei 
on  bimitar  principles.  If  'jfiw  want  an  illuminiling 
tlnme  you  must  use  gasoline,  and  unloaa  ynu  are 
in  a  particularly  favonred  locality,  you  will  Rnd 
more  difficidty  in  promrlni;  thia  than  you  imagine. 
Small  shopkeepers  will  have  untbing  to  do  with  it, 
and  railway  companies  will  not  convr^  lew  than  a 
ten,  and  then  only  at  very  high  ratea,  Mr. 
Kendall  is  alto  wrong  in  saving  that  air-gas  is  any 
moro  oxploaive,  when  properly  made,  tbnu  the  gas 
he  rooommeuds.  Ur.  W.Bums,  reply  4.iS'i'l,  page 
o'iS,  might  well  not  tuko  out  a  patent  for  hia  plan. 
In  a  country  place,  whero  would  ha  get  the  ioa, 
such  a  winter  as  this,  tor  his  refrigerator  ?  WhOD 
speaking  of  on  illuinTu sting  fiiinie,  ot  courae  I 
mean  one  that  is  ot  any  prnotical  use.  If  tha 
benioline  is  heated,  you  can,  for  a  ~ 
a  little  bettrr  result;  but  then,  ns  \ 
gas  leaves  the  ^cneratorj  It  begins  to  condense  in 
the  pipes,  and  if  your  pipes  do  not  happen  to  all 
fall  towards  the  generator,  you  a? " ' '     ' '" — 
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4G071.]- 

BEeclianlcal  Qaeitlon. 
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B  any  fi 


LB  Ale  ui 


[46034.]- Amplifier.— I  om  anrry  I  toail 
error  in  ray  answer  to  above  query.  Pleaw; 
biconcave  in itead  of  bioonvei,  and  plano-cn 
initead  ot  plano-concave.  I  might  also  have 
you  That  the  concave  sbOnld  be  of  fiiut-glan^, 
the  convex  of  crown. — W.  J.  Lascajteb. 


B  ahatt  A.  AdiL  if  wheels  I)  and  F  be 
made  same,  note  tlie  result.  Thty  ore  both  driven, 
F  and  U  drivens,  and  the  siiuam  of  number  of 
ttoth  iu  driver  must  equal  twitu  ~quaro  ot  driven  to 
make  shaft  C  revolve  twice  for  once  of  shutt  A. 
Now,  this  cannot  be  ;  as  Ibe  doublo  or  half  of  bo 
;  square  number  ia  a  couipleta  square. — Scotch 
WOEKIKO  MEcn.viiio. 

[46078.]— (KnrornorB.— Imnat  decidedly  enlar 

1    my    protRfit     a  gal  nit     the     a'atement    made    by 

S  J,  A."  in  hia  lost  paragraph.    I  may  say  thu 

if  the  diiic-vaWe,  anch  sa  he  pula  his  faith  in,  waa 

inly  form  ot  any  value,   how  ia  it  that  the 

''----sUvoly 


[    cquilibnam-volvo  ot  tha  piston,  a 
' :  is  so  much  used  '■     One  Ends  but  comparalli 
■ '  faw  aDBiuea  nowadays  fitted  with  a  fiat  dioc-va 
I  j  whiohbava  bean  nutda  during  tbe  last  ten  yi 


Does  not  "J.  J.  A."  see  that  his  favamit* 

valve  when  olosed  has  almost  the  fall  pre 
[460*7.]  —  Speonlnm  WorUnK.  —  I  did  not  |  atoain  on  ita  spmdle  when  it  '-  -' — '  -' 


■  idased,  whilst  tha 
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tnadeia  v&lvw  are  in  f  qailibrio  whofber  closed  or 
opes  Y  And  then,  si^aiD,  iny  ilrflnition  of  ■  perfeat 
-raJve  u  ooe  tlmt,  if  the  etrup  ruua  od,  or  the  gfaza 
lireak,  Butomnticiilly  shuts  u(I  nourlj  all  the  ■team, 
'With  the  diac  form,  this  is  not  the  OMe,  snd  hence 
diuutions  bnakdiiwns  nut  unfnqneatlj  toUov  the 
"breaking  ot  thB  goTemor-atrflp  or  goan, — SuN- 


_ .   it."    I  nilvtrtiio  my  addreia  tWi  week,  and 

if  he  will  kindly  torwmrd  ma  hiasddreM,  I  will  (end 
the  particiilim  bo  irqnim,  la  they  tFould  occupy 
~pBi»,  and  hs  o(  little  iuterert  to  any  but  myaelf. — 


the   iron ^inp- solution    warm,    then    hi 
tr  Teasel    nith   hot-water    in.   BD    that  the 
broDzad  aiticlea  ma^  bo  dipped  into  it,  uid  IhcD, 


[40100. J—  Iisrer  EacapemeQt.  —  The  poUat- 
itnncB  of  lever  watchea  are  secured  by  meana  ol 
ibellac.  To  niter  them  lake  a  pair  of  old  tweezers 
and  wann  tLpm  in  the  gaa,  take  hold  ol  tha  pallatt 
neareet  the  one  yua  wuut  to  correut,  having  pre- 


■pace,  Bn< 


[JC0S2.]-DririiiK  Smith's  Pan.-If  "Hot 
Iron"  only  wants  a  faa  to  blow  a  amtth'a  fire,, 
lieused  not  go  to  the  trouble  of  eicctio^  an  engioe. 
J  hftva  a  fan  for  anma  purpose  whjch  civea  a 
■plendid  blast,  and  .1  child  could  drive  it.  It  con- 
siitaof  a  frame  of  light  iron  about  Sift,  long,  bolte^l 
to  a  piece  of  plnok,  ao  that  it  ia  quite  portable,  and 
can  be  placed  aoywheie.  The  fan  ia  Cin.  in 
diameter,  with  intermediate  speed  between  hand- 
wheel  aud  fan.  (If  I  am  n>ht  in  ray  calcalationa, 
it  guea  at  an  averaite  sijecd  uf  3,000  revolutious  per 
minnte.)  If  "Hot  Iron"  likes,  I  will  (five  him 
dimenaioDs  and  all  paittcnlara  as  to  lonn  of  tan 
CMC,  wlnga,  &c,  A  fortcor  one  Ihad,  24iB.,  driven 
by  4lt.  wheel  with  handle  bellovrs  [uhion,  same  as 
''Hot  Iron  "  baa,  waa,  aa  he  aiya,  heavy  to  drive, 
and  did  not  eiva  anything  ao  good  a  blast  aa 
present  one.— J.  PEaav. 

[46085.]  -Cooo.— According  to  MauDdsr,  thii  is 
the  root  of  the  "  Colooasia  Antiquomm,'  which 
growB  in  tropical  ooantiiea.  Both  the  leaves  and 
Toota  are  eaten,— W.  E.  K. 

[46089.]— Wufile  Furnaoea.— Thau  are  now 
sold  at  Buch  very  luw  prioea — from  £1  npwarda — 
ihat  it  is  hardly  worth  while  making  one^a  own.  It 
is  not  stated  it  the  fuel  to  be  na«d  la  ohanioBl,  coke, 
or  gu.  I  preanme  it  ii  one  ot  the  two  former.  As, 
poaubly,  the  qneriat  may  prefer  to  make  his  own 
tumace,  I  send  a  abetch  of^s  eimpls  one.  It  is  made 


ul   Tor  drying 
muffle,  I  have 


ot  sheet  iron  nvetod  together  and  Uned  with  flrs' 
clay  There  are  three  open  ngB  the  muffle,  Are- 
door  and  agh  p  i — oacli  of  nb  ch  are  furriished 
vrith  doors  The  tat  top  a  useful  for  " 
capali  &:c  Not  knowing  the  za  muffle. 
Bent  no  dimoDS  ona  th  aLotch  »  however,  aooai 
praportionate.  If  gu  is  at  baud,  belter  procure 
Fletcher  or  Oriffiu'a  calaloguea,  and  select  a  gas- 
famaco  to  suit  your  r<>quirementa.  A  gaa-lumace 
is  much  cleaner  aud  handier  to  work  with  than 
one  which  usea  aolid  fuel.— Abtcub  E.  Mobdis. 

[48091.]— SechanlcB.- Why  not  tha  Uw  that 
"every  action  has  on  equal  and  oppoaitoreacUon"?' 
It  ic  »n  ooooDat  of  the  recoil  asaiiut  friction,  as  it 
ware.— W.  B.  K. 

[46096.]— Iceland  Spar.— Thia  mineral  may  be 

fntod  and  polished  In  the  same  manner  aa  marble, 
ivevei.  il  ''  S.  H."  will  adrertisa  in  the  Addreaa 
Column,  I  will  glvo  him  all  the  information  I  can. 
To  desoribe  the  process  of  mirhle-polishing  properly 
would  require  more  room  than  the  editor  could 
well  spare.— H.  H. 

[«097.]—PhotOKr»i>hy.— The  single  condenser 
would  be  but  of  little  use  tor  enlarslng,  eice] 
with  ahe!ioata'.  A  pair  ot  Sin.  coudenaera  in 
lanlera  with  an  achrom'ilio  front  and  a  Silber 
lamp  will  EnlargQ  from  a  quarter-plate  negative 
iplendidly.  Ttio  body  of  Cue  Lantern  should  be 
lliin.  high,  Ctin.  hroud'.  and  lO^in.  from  back  (o 
front.  This  will  give  plenty  of  room  for  adjua'- 
ing  the  positiaa  of  lamp.  I  shall  bo  pleased  to 
giTe  yon  any  further  Information  on  enlarging  you 
may  require. — W.  J.  Lax'casteii. 

[46099.]— BronalnK  Brasa.  —The  chloride  of 
platinum  bronze  is  one  of  the  beat  you  can  have  to 

Sve  a  steel-grey  aurtaee  on  brass.    The  brasa  must 
I  well  cleaned  before  being  bronzed  ;  and  I  find 
tlw  beat  way  to  broDze,  to  get  a  good  eoloor,  is  ta 


[46103.]— Hard  Steel.— I  do  not  leeony  reason 
for  hardening  mould-huttoms,  it  you  can  make  a 
good  jab  ol  turning  them  after  annealing.  I 
certainly  should  not  attempt  to  rehardon,  tor  thia 
reosou,  if  they  do  not  crack,  they  will  buckle,  and 
bo  in  a  worse  condition  than  at  first ;  but  it  they 
must  be  ao  hard,  you  must  make  your  tools  harder. 
I  remember,  when  a  boy,  many  yeara  ago,  having 
to  plane  a  prinliDg-presa  table  that  had  been 
drilled.  Nothing  would  out  il ;  two  slrokea  of  the 
luld  spoil  the  beat  tool,  hardened  as 
hard  aa  it  would  gn.     Au  old  fitter,  on  passing  my 

ichine.  aekod  Die  what  was  wrong;  and  on  my 
telling  him.  he  said,  "HardeniDUad,andtiy  that." 
Now,  it  yoa  make  a  dumpy  tool,  leBving  just 
enough  cleoranca  at  the  heel,  aud  no  more  :  take 
a  tittle  pains  in  filing  up.  New  take  a  pig  of  lead, 
and  dnve  tool  with  hammer  into  the  lend  about 
lin.,  leaving  thue  the  impression  of  tool  in  lead. 
Now  heat  tool  to  cherry  red.  and  place  in  lead 
again  ;  keep  a  little  water  sprinkled  on  lead,  and 
after  a  few  seoonds,  plunge  the  whole  lot  into  cutd 
water.  Above  all,  do  not  withdraw  the  tool  tiU 
qaite  cold.  Drive  your  Uthe  slowly,  and  uhi 
plenty  of  soap-water,  and  I  am  snre  yon  will 
succeed.    At  all  pveuts,  I  planed  the  table, — OH 

[481fl7,]^Indiffostlon,  &o.— "T.  P."  hai  one 

great  truth  to  learn,   that   is,   that  the  complaint 

which    some    medical    men    term    "biliousness," 

ariaea    from  distress  of  tha  nerves,   and  it  ahows 

itaelt  in  variout  ways  in  different  paticnta  :  noma 

B  simple  headache,  and  others  all  degrees  of 

UEBB    up     to  aerere     vomiting.       When     the 

litiog  is  suiliciently  aevere,  biTe  is  ejected,  and 

haa  led   to    the  mianomer.      To    show    the 

fallacy  of  tbiukisg  that  exctsa  ot  bile  is  the  Canst 
of  Ibis,  it  will  be  found  that  a  aavere  blow  upoi 
"  head  will  produce  the  aaaio  effect.  "T.  P.' 
_  .ids  molt  liquors,  which  are  injurious  to  him 
but  he  taken  whisky,  which  is  ten  times  moio  in 
juriouB  to  his  weak  nerves.  And  this  is  the  cauei 
'"  compluint  (which  is  misnamed)  biUousness 
^acco  Hve  times  a  diy  has  also  a  miacbievouL 
Hpon  the  brain  of  a  weakly  man  ;  he  will  find 
that  tea  and  colTec  arc  all  of  theaamochi 
The  foods  which  he  lakes  are  not  improper  for  bim 
it  well  maatiosted  ;  the  dandelion  which  be  takes  ir 
quite  neelesB  and  inert.  If  hs  takes  baked  applet 
: — i.-j     .1.-  _,  ..:.-,.neBi   will   disappear.      Soda- 

-H.  BaBNABY. 

[4fll00.]-Oll  for  Latho.- If  "Cloture"  has 
been  uaiug  parafBu,  thil  ii  the  cauae  of  eloginng. 
Lately,  I  added  a  few  dropa  to  the  lubrieaut  I  uae 
(sperm)  for  my  lathe ;  after  a  few  rapid  turna  o' 
the  mandrel,  the  cone  appeared  to  Jam  into  thi 
collar.  I  repeated  the  proceas,  always  with  eimtlai 
results;  after  getting  rid  ol  the  paraffin  the  man. 
drel  ran  well,  and  haa  aince  continued  to  do  so 
apparent  jamming  after  lubrication  with 
Ra  atruck  me  so  that  I  was  about  to  write  to 
.  explanation.    I 


nill  n 


IS  poiul 


ntb( 


subject,  I  may  mention  that  aftor  praflticaliy  test- 
'--  -rariims  advertised  machine-oila,  and  diven 
.  ..  -made  combinilione  of  those  oils  most  usually 
used,  with  mtire  or  less  nnsatiifaototy  results,  1 
have,  alter  repeated  triala,  come  to  the  condiisio 
that  sperm- oil  ia  the  best  for  light  machines.  Trui 
thtt  price  is  heavy ;  on  the  other  hand,  it  navt 
ologa  unless  left  to  dry  for  moatfaa.  Aa  to  paraihi 
besides  its  virtues  as  asolveut  aud  cleansing  ageu 
I  find  it  expedites  setting  tools  on  the  houa,  nana 
IDE  the  steel  to  bite  the  stone  more  freely  than 
when  other  oils  are  used.- A.  T.  F. 
[46113.]— Seoondary    Battery. —It    ia 

Eossiblo  to  reach  the  E  M.F.  of  the  oharg 
attery.  That  woulil  ha  like  trying  to  mak 
pound  weight  pull  a  pound  up  by  a  aiogle  pulley, 
a  result  which  would  give  ua  perpetual  motion 
the  meauing  of  which  is  iu  fact  the  attempt  to  di 
work  without  eipeuding  energy.  To  charge  with 
only  a  small  eieesa  ol  E.M.F.  would  be  possible, 
but  would  take  a  long  while  with  ita  atteudaat 
loaa  by  leakage.  Nor  ia  it  possible  to  get  a  greati 
quantity.  A  larger  currant  is  ol  course  eoaily 
obtained,  but  that  is  maintained  a  ahoiter  time. 
Study  the  principles  of  current,  and  all  this  is  easy. 

[461l7,]-DaniBirB  Battery.- It  wants  time 
for  the  water  to  take  up  sails  and  become  criu- 
dacting.    It  yon  wish  to  haateii_lha  aotion  add  a 


little  acid  or  sulphate  o 


But  there  bioj  ba 


defective  conductivity  owing  ta  dirt  upon  cdd- 
neoting  wirea.— Sioni. 

[46117-]-Dantell'B   Battery.— Ton   SMira  to 

_ive  the  battery  built  wrongly.      Let   me  kn'.w 

whether  you  have  copper  or  zinc  iu  the  porous  cfTL 

Now  the  fimplest  and  most  <ai.:ient   method  o{ 

making  Daniell's  is  to  have  a  lod  of  zinc  in  the 

porous  cell,  and  to  have  the  outer  cell  mode  of 

ler.     You  can,  if  you  like,  have  atone  outer 

I.  and  then  use  cyKudera  of   coppT.     Ton,  if 

-se,    know   how  to   charge  the   cells.     Ip  th< 

^__jnB  cell  containing  zinc,  put  sulpliuric  acirt  one 

part,  water  twelve  parts  ;  and  in  the  outer  cell  s, 

--ituraled  aolntion  of  sulphate  ot  copper.    Let  ci- 


then  I  will  tell  yon  whit  is  wrong.- 


r.us: 


[4«ll9.]-Oil-F&intl>K-Frep»nns  Can' 
■After  the  canvas  is  properly  stretched  on  a  fi 
_ ;  panel,  give  it  a  coating  of  hot  aiz",  or  > 
glue,  with  a  itiH  vamiahiug  brush.     "" —  " 


Four  b-.uii 

of  flifce-white,  uaiug 
This  wQI  give  au  t:- 
craok.-J.  R.  T. 


aftonvarda  lay  on  a  coa 
turpentine  aa  the  medium, 
celleut  body,  wUcb  will  n 

[46121.]— Oiarionol  Tuning.— On    page  i7S 

our  ptoieut  volume  a  correspondent  aaks  if  a 
ODOchord  is  a  suitable  standurrl  to  tune  wind' 
.  slruments  to.  The  mnnochord  ia  adminklf 
adapted  to  illuatrate  the  laws  which  govern tks 
production  of  sounds  m  vibrating  Btrincs.  Ft* 
experiment,  make  a  hollow  box  ilfC.  long  and  4b. 
wide,  with  a  projecting  piece  of  wood  at  each  mi 
String  a  wire  30io,  long  over  this  by   means  of  B 

_- 3  _■__.. .-.^p^ij.  tune  tbis  wire  to  the  finl 

. movable  bridge    underneath  Iha 

vrire,  and  by  it  reduce  the  leiigtli  (if  wire  toot* 
halt.  This  will  then  produce  ita  octive  aborts 
It  the  wire  ia  now  reduced  tij  two-thirds  ol  M 
original  length  by  the  aid  of  the  movable  btidga, 
it  will  produce  the  interval  of  a  perfect  fifth; 
if  the  wire,  by  the  same  means,  is  reduoed  to  tkiM- 
foutths  ol  its  original  length,  it  will  produce  the 
interval  of  a  porfect  fourth  ;  likewiaa,  if  the  wilt 
ia  reduced  to  four-tiflhs  of  its  original  Unijlh,* 
ill  produce  a  perfect  third.       The    querist  ail* 

liat  is  meant  by  the  lading  ot  the  bearioga'-tu 
orgaut  Tbis  consists  of  tha  tunine  of  certaia 
intervals  a  slight  degree  flatter  or   ■anrpsr  IkM 

""---  --   al&o  called   tentpaririK,   and  ia  it 

_;  of  tuning.     The  Priucipal  is  Ibi 

stop  selected  in  the  organ  for  this  purpose.  Tlun 
are  two  methoda  of  tuning,  called  the  unequal  and 
eqnal  temperament.  The  latter  method  u  the  rat 
usually  aiiptBd.— G.  Feteh,  Sw.uraFO.. 

[1612^2.]— Hydranlia  Bam  orVater-wtaad." 
.  all  6ft.,  lift  10ft.,  supply  30  gallona  per  minuti: 
delivery  rsqnii«d,  66  gallons   per    24   houn.    Tm 

" ' poiX'i  Mr.  E.  Harley  can  obtain  fro* 

ram  and  fall-pipe,  but  exclusive  irf 
delivery- pipe,  for  £4  10*,,  or  IJin.  for  £6.  i 
water- wheal,  as  described,  would  oosi  Iioai  tenia 
twenty  times  as  much,  sad  would  have  t 
Smaller  ones  are  to  be  had  from  atock  a 

ma.     iin.  delivery-pipe  it  used  with  the  lis. 
aud  (in.  with  the  Uin.     The   water  liOid 

J    be    a    part  of   that  working    tha  ra 

CuAEWtfl  L.  Hsn. 

[46130.]  — Spactroicope  Oonstractlon.— 
.  ji  make  bisulphide  of  carbon  prisoi  out  of 
thick  gIssB  bottles,  stoppered  onee,  about  Sfis 
diameter,  aud  about  iin.  thick.  Out  away  tr 
sides  at  an  angle  of  45°,  then  wall  ainDOU  il 
sides,  and  cement  two  plates  on  tha  two  tides.  I 
will  taks  yon  some  time  to  work  the  tides  oB ;  W 

" -■  '\e  FpectroBCOjie  depends  upoatti 

le  priim.  Having  <lone  tkhyM 
t  collimator  and  telescope.  Il  il 
eseeuuai  luui.  ^uQ  should  uio  a  slit,  and  an  adjMl- 
able  oue  it  prefetablti.  Yon  can  make  au  sdj*^ 
able  one  by  means  of  a  npring  and  screw,  tM 
spring  to  be  ao  arranged  as  to  puah  the  plats  ty 
wards  the  Bcrew,  then  it  will  be  much  batl«  il 
working  with  it.  Au  adjuetable  slit  is  rery  vtl** 
able,  and  really  ia  not  snoh  a  (difficulty  as  it  HMI 
to  be  at  first.  You  can  have  a  oouple  of  hat^ 
lOin.  focus,  one  for  collimator  and  the  ottist  M 
telescope;  theo,  tor  the  telescope,  make  satjS' 
piece  out  ol  two  2iu,  pianos,  mounted  iliu,  qM  I 
convex  Boiface  towards  each  other  ;  th  '  '  — 
be   lin,  diameter.     You  mutt   liave  i 

otherwise  the  lines  would  be  so  crowde^ ., 

could  not  see  them.   One  of  the  pocket  ackrciBtlil  I 
telescopcB,  costing  Ts.  Ud.,  would  answer  eviiypi'  I 
pose,  and  would  save  a  lot  of  trouble.     I  latfl  h  | 
pleased  to  tell  you  how  to   proceed  it  you  iitn 
oontlxucting  a  spectroscope, — W.  J.  Lutt^sm 

[46133.]-Stanoil-l'iatea.— Firat  as  ti 
choose  either  brass  or  liuc.  The  gangait  btf  It-  I 
termiued  by  the  aie  of  the  work  id  haul.  Bilf  I 
cook,  ot  Compton- street,  Soho,  keeps  wkathiMt  I 
stencil- brass  of  one  or  two  gaugoa,  Han^{t*a 
teaed  your  tirass  or  xinc  on  a  piacs  of  pWs-^^fl 
or  other  fiat  surface,  such  aa  a  matUa  sUb.  P^^fl 
to  get  a  decent  surfaoe  with  Soaat  emay-elAv 
Lightly  grease  tha  metal,  and  draw  with  a  ~*^ 


good  shape  ol 
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leid-pancil,  and  improTiug  it  with  b,  iteel  poiot 
(etching),  aud  iuIb  the  top  and  bottom  lines  uid 
Dprighbi  to  guide  you.  Yon  neit  get  a  gruTer  (to 
be  had  ftlao  >t  Hedgcock'!],  iharpcu  it  on  its  face 
(irhldi  willbe  alrcadygroaud),       ''    '  ''   ' 


r.L<ge  it 


H-poiut  0 


it  round  for  the  handle.    Take  the  emver,  nod 
If  it  Qnnl;  id  tba  hand,  and  cut  yaat  pointed 

■  faintlf  at  Brat,  and  deepen  them  until  they 

■  '      arly  throuah,  Trorkiua  it  oa  a  pii         * 


is?.i: 


:  sgaiD.  and  cut  until  yon 


cnttiBg  along  the  impieu 
and  ratmn  to  tha  ironi 
take  the  letter  entirely 

not  to  forae  the  metal,  or  it  will  dnubla  uj>,  mpe- 
eially  when  it  apprnaehsa  Bompletion.  Stencil 
rattme  It  not  vary  difflonlt  when  onee  yon  have 
aoqnlnd  tha  knack  ;  but  don't  civa  in  at  two  or 
thna  fnlnna,  or  a  dozen.  It  ii  rather  tedious 
WMk.— SoRarmxB- 

[46I3S.]-BteacU-PI»te»  — Th,  bent  mitarial 
to  nie  roi  atancili  ia   double  Dlrgihuut  drawincr- 
p*t>™>  whioh  con  be  bad  at  au?  ordi 
■bop.     Now,  the  way  etendls  are  vi 

thii; — Fiiet  you  dnign  your  pattei.. .  ._  _. 

tyUBtatriaal  patteni.  ynu  nned  only  dengn  halt  of 
it,  than  fold  the  paper  for  the  other  half.  HaTirc 
got  7011T  deaign,  place  the  paper  on  a  piece  of  k'hu 
and  ont  the  pattern  ont  with  a  Tsry  aharp  penknife. 
Of  ooniaayoa  muet  tie  very  caieinl  to  laava  your 
tiea  in,  or  yon  will  not  be  able  to  work  with  them. 
Wlwayira  have  tlniahed  cutting  yoar  etencll,  give 
it  •  OOlUinp  of  knotting,  or,  batter  still,  a  coating 
of  oil  TBrmah,  aa  thia  will  materially  preveot  tba 
paint  faom  adhering  to  the  papn,  and  thu«  reduce 
the  dilBanltr  in  working.  Bometimea  atmcils  are 
mads  froB  laminated  lead,  but,  I  bidiBve,  geoerallj 
the  inatwiai  re«ommended  above  ta  accepted  aa  thi 
liMt.  Should  our  qneriit  attempt  to  nae  tend 
atinnito  ba  will  find  it  muah  better  to  cut  the^loid 
K  noodle-point,  aa  this  givea  a  tharp- 
n  which  cannot  be  obtamed  with  the 


ditUculty. 

14>il30.]— To  Sr.  Wethnfleld.— lu  thia  case 
the  cnuutj-cmrt  judge  aeema  to  bive  decided  that 
A-  bad  cumpleted  his  contract  by  dcliven'  of  tha 
goi>di  to  a  bonded  carman.  Ha  most,  I  think, 
haTe  been  ted  to  thia  result  by  same  facte  which  are 


lai  the  bonded  carman  to  do 
with  the  matter  1'  All  these  pointa  crop  up  for 
consideration,  jiud  T  caunot  settle  them  without 
further  facti ;  nor  cm  I  review  the  decision  of  the 
county-court  jodge  untcsa  I  know  all  that  came 
before  him.  But,  aa  to  the  othar  part  of  the  ques- 
tion, whether  "on"  deliTcry  means  "before" 
deliTcr  ;  tliat  is  a  pnint  of  taw  ai  to  the  cnnatmc- 
tion  of  contracti,  which  is,  to  lome  eilont,  inde- 
pendent of  the  facta.  It  muat  be  remembered  thit 
»»cry  Tendorhas  a  lien  upr-  '■'■  — ■'-  ■—■■'"— 
prioeispaid.     When,  Iberad 

that  payment  shall  be  made  "on"  oeiiTerj,  cna 
Courts  have  generally  held  thii  to  moon  "before" 
deliTBry;  though  here,  as  elsawhere,  much  might 
depend  upon  what  the^oods  were.   ''Ondehvery" 

may  be  taken  as  implying  tliat  tbe  payment  and   — .,  -  ;. -       .       ,     c- 

delivery  shall  be  nmultanQaDn.     This  is,  however,    thn  sand  hard,  au>l  dry  the  mould  lidforc  p< 

not  poiiiblfl,  for  one  aide  must  begin,  and,  as  I    ^   '  -'-'-'-  -  ' "-- ' —   ' 

hive  atated,  this  ii  osually  held  to  bo  thaporcbaser, 
who  haa  to  pay  nr  tender  the  price  agreed  before 
he  can  compel  delivery. — FttED.  WETnEBtTELr  " 
Uresham-buildinga,  Guildhall,  £.0. 

[4CHL.]— TnbeatoHoId  Xercury-— An 
tube  it  the  ouly  matal  I  could  adviao  you  to  uj 
being  unacted  on  practically  by  mercury.     Braas, 
withaoideredjiinta,  wUL  not  do  at  alt.     Ido-' 
think  any  solder  would  be  of   any   good.— ^I 


.loi.  of  braas,  you  can  make  {^ood  castings.  T^u 
will  require  a  crucible  to  melt  in,  and  a  pair  of 
tongs  to  t«ku  it  out  of  the  Ure.  A  common  kitchen 
grata  will  do  if  you  turn  back  the  oven  door  sud 
put  up  u  neWKpapec  to  make  a  good  draught.  Use 
c  'kd  or  charcoal  if  possible,  or  else  large  cindtra. 
Plaster  of  Paris  alone  will  not  do  fi>r  mriulds  ;  yon 
had  best  use  clay  and  sand  nii'od.  Dry  yiur 
mould,  smoke  it  with  a  cajidla,  and  heat  nearly  red 
hot  before  you  pour  iu  the  metal.-  J.  SuTd-iFFK. 
[16143.] —FiiainK  Copper.— I  have  no  doubt 
that  you  could  lualt  copper  in  a  (m  rdiHed]  open 
Ore  without  crucible  or  blotvpipe,  and  I  have  even 
less  doubt  that  the  copper  wnnld,  when  melted, 
run  down  amnug  tha  aihea.  You  will  require  a 
cmcible,  and  ynu  should  f:et  a  pleee  of  sheet-iron 
to  fit  iu  th^i  front  of  your  fireplace  ab.ive  the  hirs. 
and  if  you  have  a  Rood  draught  in  your  chimu'iy 
you  may  melt  almost  anything.  Pla-ter  of  Pdci^i  is 
a.  most  uniatinfictory  medium  for  casting  aiiyihing 
in.  I  once  fried  to  mufca  n  linc  coating  in  plosfer, 
and  tailed,  althouRh  the  plastsr  was  well-b.ikod. 
It  is  impoaaible  to  remove  all  the  wa'er  from  the 
pilaster  without  l^.Lving  it  in  a  far  worse 
condition  than  any  soiid  could  ba  iu.  Make 
-    liating-b —   "-    ■ —    —    .1.  —  .   -: 


:  wood  will  do  foryouriiurpOBO.  Stamp 

in  sand  hard,  anil  dry  the  mould  bdforc  pouring ; 

it  judging  from  the  tenor  of  your  tiu^ry,  I  eh  'lud 

_jy.  Leave  it  ulona.     You   will  probably  get  your 

I    coating  mode  for  a  shilling  if  you  take  the  pattern, 

, '  and  if  you  make  it,  it  will  perhaps  cQ<t  five  bif  jre 


; '  save  instead  uf  1 1 


■  to  than  ■ 


in  distpn  . 
t  etendla  nilloftrn  break, 
iuat  at  tha  ties.    The  ain 
b  to  pnt  a  little  knotting 
than  plaN  It  over  the  bottom  i«rt  and  allow  a  lo 
dry  hard.    Thii  difHculty  ia  very  much  avoided  iu 
WDrUnc  with  oil-colour. — A.  Makol'e. 

[46134.]— Fn Bin B  Copper.— If  your  coins  are 
Mpper,  and  not  tirouxe  ones,  it  n  pouiblc  to  mi^lt 
tham  in  aa  oidinacy  fireplace.  All  the  atove  and 
chimosT  must  lie  entirely  closed  in,  only  admitting 
Oa  air  thtongh  tha  bottom  of  the  grata,  so  as  to 
^omnaa  ([owl  drangbt.  Use  a  London-made  clay 
cmmbls  with  coTer.  Proper  moulders'  sand  would 
ba  b«at  for  eaatiug  in.— Abtoub  E.  Udbbis. 

[4013T.]-SilTerinK  Qlaaa.-F.  Donald  should 
tn  OtMe  more  and  luppnrt  the  (:lssa  at  the  top  of 
aolntion  inatead  of  the  bottom.  Most  of  the  silver 
Invariably  riiea,  and  I  have  been  told,  or  read 
MOMWlUM,  Qiat  the  reaaon  ia  becanie  it  is  not 
pnnalTar,  but  mixed  with  potaahj  and  the  beat 
plan  to  nt  rid  of  it  ia  to  wash  the  nlver  film  with 
alt^ol  biatead  of  wnter,  after  taking  out  of  the 
(ilTering  hath.  I  have  not  silvered  anything  larger 
than  a  flat  for  Ntwtonian  teleaeope,  and  know 
nothing  about  the  difficulties  with  laigs  aurfacex, 
tint  shoold  think  if  dirty  glaaa  and  air  bubble*  were 
guarded  against  it  would  ba  all  right.  I  should 
•dviaa  anyone  allvering  flats  or  mirrora  to  try  tb<i 
aloohol  bath  after  lilveriHg.  It  seems  to  alter  the 
film,  ao  that  damp  baa  not  aueh  a  bad  effect  on  it. 
— B.  P.  0- 

[46138.]— Storage  Battery.- The  difficulty  is 
inevitable  :  it  occurs  in  all  forms  to  some  extent, 
at  it  wiU  be  found  that  tho  entering  current 
ataadlly  dimimdiaa  as  the  charge  grows.  Of  coune 
It  if  greater  where  a  melal  ia  to  be  removed  from 
the  Bolation  Qian  where  Iha  constituents  of  the 
«T«r-pfanmt  water  are  separated  at  the  two  aur- 
faeaa.  Ae  U  it  unlyat  the  surfaces  that  actual 
deeompoaitlon  ooours,  it  is  ovideot  that  as  the 
BolntioR  gets  weaker  in  met.d,  the  action  must  be 
diminished,  awing  to  the  necessity  for  mora  metal 
to  Bitive  at  the  sorfaces  by  the  prooess  of  dilTu- 
aion.  In  pretty  nearly  all  thinga  there  are  such 
diiBenltiee  and  variations,  and  the  only  thing  to  be 
done  I*  to  make  the  best  of  them,— r^iom. 

ruil 38.]— Storage  Battery.— The  case  uf  tho 
Sntton  battery,  mentioned  by  "E.  F.  C.,"  is  very 
intarestiag,  aince  it  is  eaactly  the  reverse  of  what 
takes  place  in   a  "  Faure."    In  this   latter  iho 

discharging.  Perhaps,  howevsr,  the  resistiucn 
doea  not  mcreass  ao  much  aa  the  electromotive 
force :  1  do  not  happen  to  know  exactly  what  the 
S.U.F.  of  a  Sutton  call  ia  ;  but  1  ehnuld  cerUinly 
taj  that  two  Bunaens  at  least  would  be  required 
._  _. ;.   — -i|  3PJ  speed  under  any  condiiioua. 


I  [jr,Ul.]— Tubea  to  Held  Uercor^.—Braai 
tubea  will  oat  do.  aa  the  mercury  would,  act  on  it, 
forming  amalgams  with  tho  copper  and  lino. 
Mercury  also  forma  amalgams  with  land,  tin,  and 
iron;  su  these  metals  would  not  do.  You  do  not 
fay  why  you  wont  to  pntniarcnry  in  metal  tubes  ; 
would  nut  glaaa  ones  do  ■'—F.  BAnxxK  CooEB. 

[46141.] -Tubea  to  Hold  Mercury. -Tubss 
aoft-aolderei  will  not  do  to  hold  mercury :  the 
mcrcnry  forms  an  amalgam  with  the  solder,  and 
the  bottom  ivill  fall  nut.  You  Citn,  however,  tue 
itrnng  tubs ;  then  turn  a  seat  in  one  end,  to  hold 
a  plate  of  braas,  to  l»  rolled  in.  9oe  that  the 
bottom  is  watertight ;  then  it  will  be  quite  safe  to 


better  tor  them  to  dabble  in  sometliiug  which  they 
can  manage  mora  easily,  and  by  which  they  may 
ly.-OH, 


ciA;^ „ .       .. 

,  the  tool  remain  stationary.     \S"bcD  the  job  is  not 
'  to  be  A  1,  your  lathe  should   bo  provided  with  a 

small  fries- plate,  with  a  turned  shank  to  lake  the 

ece  of  the  "centre"  in  the  thiftiiig  headstr.ck. 
en  you  csu  hold  tbs  work  flat  against  this,  and 
ba  it.— J.  J.  A. I  Liveifool. 


[16141.1 -Drilling. - 


1  little  chuck  t '  fit 


of  small  tougs.  It  I  wanted  to  drill,  »ay, 
.  1  should  chuck  it  in  (he  Uahs 
'hilat  the  drill  in  its  chuck  •x 


icldthei 


— W.  J.  Li:ic;iBTEa. 


[4(314 1. J— Tubes  to  Hold  Ueronry.— BiaM 
will  Dot  answer  ut  all,  nor  auldar;  braat  alisorbt 
the  mercury  and  beoomea  rotten.  Copper  tubes 
(drawn,  not  bruud]  will  answer,  or  iron  tubing; 
they  can  be  amalgamated  by  using  nitrate  of 
mercury.  I  use  iron  gas  tubinR  turned  cli 
aud  cfosa  the  tud  with 
tightly  turned  in.— Sioua. 


a  piece  of  brai 

andlet  itravo.._    .__   __.    ._ 

held  stationary  and  fed  up  with  tha  shitting  h?ad. 
If  of  larger  aize  or  length,  then  chuck  it  wi'h  • 
drilling- ]d:ite  so  that  Uie  work  revolroi  und  tl 
drill  in  111  Id  statiouarj.- SD«JOitT. 

ilU14'i.I-2in.  Teleaeope.— To  "  AuiUBiEVN 
!.r   '     


will  111 


□stofhi 


,    thick  copper  plats    ,^^^^^  ^,i  ^ 


Of  c 


1    the    c 


B.H.F.  is  very  small.  I  doubt  uhetber  the  change 
ia  so  great  as  to  make  any  difficulties  in  charging 
with  a  dynamo ;  hat  a  renrrongement  from  eeries  to 


Bolder  it  will  only  hold  the  mercury  a  few  hours  at 
most,  when  the  bottom  will  prubabty  drop  out. 
lion  of  any  kind  will  ba  the  metal  lo  use  fur  this 
It  they  are  short  the  tubea  can  be  drilled 

_  -jould  prefer  malluable  iron  castings  for 

this  purpose,  at  the  metal  is  more  caiy  to  work 
than  ordinary  cast-iron.  If  tho  tubee  are  long, 
iron  pipes  may  be  used,  the  battoms  beiug  turned 
up  and  tcrcwod  in ;  tha  B0rewt.-d  piece  would  bo 
better  with  a  shoulder  which  Wiiuld  fit  the  end  of 
tha  pipe.  A  leather  waaher  could  be  used,  or  the 
screw  could  be  luted  with  putty  made  a  little 
thinner  jrith  more  linseed  oil.  This  would  l>e 
batter  than  red  lead,  as  less  likuly  to  oflact  the  mer- 
cury.—Ob. 

[4G142  ]_Heat  fbr  Hortloultoral  Parpoass 
from  Waterfall. — Air  <:\a  be  compressed  suIR- 
cicntly  to  ignite  paper  at  the  bottom  of  a  oytinder, 
if  the  piston  is  violently  forced  down.  Moral . 
There  you  aro.— J.  J.  A,,  Liverpool. 

[4CH3.]— FualUB-  Copper.— The  fusiug-poiut 
of  copper  is  13%°  Fabr.,  so  you  will  require  either 
a  blowpipe  or  forooco.— F.  Biixta  Gookb. 

[1G143.]  -FualnK  Copper.— The  melting-point 
of  copper  is  stated  to  bo  I'JOC  Fah.  You  cannot 
melt  copper  in  an  ordinary  open  lire,  but  might  do 
so  in  a  closed  kitchener.  If  you  have  a  amoll  open 
grate  which  you  could  close  in  above  the  level  of 
Uie  bottom  ban  with  a  sheet  of  tin  or  iron,  so  as 
to  force  the  air  right  through  the  dre,  you  could,  if 
the  chimney  draught  is  any  coorl.  tie  able  to  melt 
copper.  For  moulds,  use  moulder's  sand.  If  you 
hs^n  number  of  articles  oil  of  tho  same  kind  to 
make  them  you  might  use  a  plaster  m'^nld.- Sus- 

[4(3143.]  — FualnK  Copper. — Copper  melts  at  a 
good,  white  heat.  It  is  uot  lo  easy  to  malt  aa 
brass,  and  yon  cannot  cist  pun  copper.  If  you  add 
loz.  or  2oi.  tin  to  every  pounu  -.f  -Topper,  or  else 


home-made  tube' II  . 
which  most  amateura  are  likely  to  split.  The  fovier 
BCrewiui;  parts  then  are  to  a  telnacope  the  betttr  is 
llkijly  lo  Id  its  dt'lluitinn,  and  I  quita  believe  that 
many  a  good  object-glass  hiu  been  condemned  as 
worthless  when  the  fault  wai  in  a  great  measure 
due  to  a  badly-  cut  screw-thread.  Makers  of  high- 
class  work  practically  endorse  this  theory  by  put- 
tinar  regulating- screws  at  each  end  of  the  body 
tuba  of  their  larger  telescopes,  so  that  posnble  erron 
of  this  kind  may  lie  compensated  forand  the  len<cs 
adjusted  to  One  aiis.  The  best  advice  I  era  cive 
to  amatenra  who,  like  my.ielf,  are  desirousof  filling 
up  their  leisure  time  by  oprical  work  ol  any  de- 
scription, is  never  to  miss  a  chance  of  picking  up 
Sieces  of  brass  tubing  (either  rolled  or  maodrif- 
rawn)  that  happen  to  fit  closely  one  within  the 
other,  for  the  poBsesaion  of  such  a  serrea  of  aisea 
will  often  render  them  independent  of  skilled  labour  , 
and  enable  them  to  put  together  a  new  eyepiece  or 
to  adipt  one  of  the  smaller  eyepieces  (such  as  are 
sold  for  combination  telesoopt-s  at  a  very  cheap  rate) 
to  their  own  tube,  and,  in  fact,  are  likely  to  be- 
come oaeful  ill  a  hundred  different  ways  if  t^ey  are 
only  ready  to  hand  at  the  timj  they  are  wanted. 
One  of  the  uses,  tor  example,  of  such  a  pair  would 
tie  to  make  a  very  bimple  and  efri':icnt  carrier  for 
the  eyetube  liy  fixing  a  disc  of  sheet  brau  at  each 
end  of  about  4in.  of  the  outkido  tube  (ao  tbat  It 
would  resemble  an  siaggoiated  cotton  reel)  and 
trimming  the  edRct  of  the  discs  in  a  l.tbd  until 
they  accurately  titled  (lie  iniide  of  the  body  tuba  of 
the  telescope.— A LDFrnAQAn. 

[IGliO.l— Oauatlo  Potaah.- Tr^at  stains  with 
spirits  of  salts  (ilCI)  diluted  with  water,  wa-h  -ft 
with  water,  allow  to  dry,  siudpapur,  aud  then 
polish  as  usual.- J.  U.  Stock),. 

[ICllC]  -Cauatio  Potaah.-I  iim  afraid  that 
'■  W.  F.  H."  wQl  Hud  his  canoe  iude'ilily  stained. 
Ho  might  try  neraping  with  sor*pir  or  Sue  sinl- 
pajier;  perhaps  it  m-iy  only  b«jupcrflcia!._  The 

Lltl 


XNQUeH  HEOHAHIO  AKD  WOBLD  01  BOOBiiaS:  Ho.  SSI. 


U.UICD  3,  itn. 


tnaliDguiy  might  Iooe  better  if  it 


a.  great  deal  uI  tha  btuiu  bf  BpoDalug  it  H-ith 
ilLlutu  Bulutioa  lit  gulphorio  auiiT.  IJta  a  sulutioi 
■avj  oiiB  of  acid  ti)  twenty  of  wnl«r,  aul  whe 
BUlEcieuIly  remoTed,  ipou^a  witbw;irm  water. 
Isu  vMy  jiMeult  Uitug  ta  rtmovu  thd  stain  ouuac 
untie  pntuh;    but   by    auetMy    foltov ' 


[iOUT.]— BoUer  Power.— Yon  sny  n  "saddle 
iMUJet."  Kindly  sxplaia  mora  fully.  If  it  ii  a 
boiler  iQcli  as  in  uauufor  ^aoubouw  purpoao,  then 
that  ia  quite  eufBnent  tu  tell  run  it  is  of  tha  wrsos 
kindaltoHBthsr.  Let  ma  b*ve  full  pu'tiouTan  nad 
I  will  tell  you  whic  ia  aruiaa,  I  may  add  a  pluia 
cylindiiml  boiler,  Oft,  Cm.  loni;,  and  lit.  <iin,  diam., 
with  a  i^te  of  proper  aro.1,  sod  draut^t,  ahonld 
keep  Bteam  for  ao  enRiue  with  a  4iD.  bore  and 
TJin.  atiokfl  eyliuiler.— dcHUUUr. 

Hfil49.]— Oil  for  Lathe.— Let  "Cloture"  try 
Quipoli,  a  oommoaer  quality  of  oliTe-oil.— Kex. 

[MH3.]— OU  Tor  Lathe.— r  mo  otciiftary  colza 
oU,  at  about  aiipenco  a  piol,  for  ray  lalhea,  and  I 
doD't  Had  Buy  dryioji  or  other  jocouveuieam.  I 
aaed  louse  olu-e,  butt  Qud  the  colza  quits  an  good. 
K  I  were  jou  1  would  try  a  mineral  oil.— 03. 

[1QH9.]— on  for  lAtha.— I  have  been  asin); 
RimgODn  oil  for  my  lalho,  nud  llnd  it  kerpa  it  fcee 
fcDm  ruit  anil  quite  cIfoh,  butit  aeema  to  STaporate 
quickly,  rurhape  Jlr.  Erans  Hould  tell  loe 
whether  it  i)  ever  used  for  thit  piirpoBO. — W. 
E.  K. 

[46149.]— OU  for  Lathe.— I  bare  ^waye  uicd 
BewiuR-maebiiie  oil  for  mj  latbe.  it  is  rathtr  ex- 
pentive  comparEd  «ilb  what  '■Cloture"  uaea,  but 
BUch  a  amall  iguautity  ia  sulliciBut  tbat  it  ii  worth 
the  extra  coat.  I  bays  botn  told  that  there  ia  d 
variety  of  TUHlins  made  ciprMsly  tor  bicycles, 
lathea,  atid  other  )i|{ht  lUDuini;  macbinee,  aod 
intend  tryioK  it-  I  betiLve  it  can  be  get  at  any 
Chtmut'a.-K.  F.  C. 


there  is  an  American  arliolo  lesomblinj;  buttei 
which  j;ivi'a  remarkably  good  resulta.— J.  J.  A., 
LiTBrior.!. 

[IG!  SI.]— Hot- Air  Enalna. -Yon  wnuM  bo 
decjdi  dly  infcingini;  Baihy'a  pjtout  by  mnking  an 
engine  of  that  kind  (or  your  own  use.  You  must 
take  out  a  lieeuse  if  you  want'to  make  one.  And 
I  doubt  it  you  VTOutd  tind  they  would  grant  ynu 
one,  or,  if  bo,  it  woul.l  pay  ytu  to  do  ao,  (or  the 
aake  ot  makiug  one  EUKins  only.  I  do  not  aay, 
Don't  apply  to  them-as  they  raieht  nllow  joo  to 
make  one.  Should  they  dn  ao,  and  if  you  are  still 
deaiiousof  mikiag,  I  would,  od  roasonable  terms, 
allow  you  to  uiike  one  ot  my  hot-air  motors.  By 
reuonable  tena?,  I  mean,  to  give  an  undertakii  g 
that  but  one  engine  would  be  mada,  and  that  uo[ 
lor  Bilo,  but  (or  your  own  uta  solely,  nnA  the 
DkUal  agieoment  in  auch  matterft.- Sus'LiiinT. 

[4Gir>J.]-01ook  Sepalr.-IaeflnodiRieiillyii 
thia  jot>.  Koak  ihe  old  teeth  with  pnrvnin-oit 
warm  and  pluck  them  out  with  a  pair  of  "  ffood 
itael  plieia"  (none  of  your  eigbtpei 
mopser'i  aiFaira,  plraae).  Neat  procui 
tteel  wire,  a  shade  larger  than  thu  holei  arc,  point 
the  ends,  cut  olT  two  teeth,  oud  Ule :  if  any  ' 
diRhlly  taper  at  tha  end ;  diill  up  a  hole  i 
end  of  a  piece, of  iron,  nive  it  a  faw  knoclu  with 
a,  centre  punoh,  to  make  it  taper  like  tlie  point  of 
the  teeth  are,  and  Rontly  diiva  tliem  all  home  with 

J.  J.  A.,  Livorpool. 

[4C!S3,]-Induotion  CoU.-To  Mb.  Liscis- 
«EB.— Oat  of  the  Kl-Kan^B  wire  wind  three  layen 
of  primary  on  to  tnliH  containing  ci're.  Begin  at 
OBB  end,  leiving  auffii'ient  on  the  outside  of  coil  to 
connect  up  :  thrn  wind  carefully  aton^  to  the  other 
md,  winding  each  layer  as  close  na  poaaiblo  to  the 
nnt  one.    Then,   haying  reacted    oppoaite  end, 

Slalnyer  tf  pnr.iflln-papET,  and  go  on  winding 
jk  aftain.  Two  layer'  will  work  very  well ;  but 
H  THU  have  plenty  of  So.  ir>  wirn,  yon  may  wind 
on  a  third  layer.  Then,  to  iu'uUle  primaiy  from 
secondary,  an  ebonite  tube  is  tbo  beat  t!iin;i :  but 
yon  cpin  make  a  pond  insulator  out  of  very  thin 
shonito,  warmtd  and  bent  round  a.  w.irtn  brass 
tabs,  same  diameter  as  primary ;  then  the  ebonito 
Ban  ho  put  on  to  primary,  and  lied  down  tightly  on 
to  primary.  At  the  twa  enda  ot  Ibis  tnbo  you 
■honid  pait«  several  pieces  of  pamfHned  pa]if?r, 
beftinnintc  with  atripa  abont  liin.  wide,  Rraduallr 
diminiahiug  to  \in. ;  then  widiIdd  secondary,  eneh 
layer  bein^  catefully  insniated  from  suDceedin^ 
l^w.    I  Bball  go  thoronghly  into  all  the  detail!  in 


my  articles  on  tho  induction-coil,  and  aball  be 
pleased  to  ^Lve  you  binta  as  I  go  along.  Sheet 
"idiarubber  ia  not  ao  good  as  ebonite.    You  aaght 

I  bo  able  to  get  it  thin,  and  it  is  easily  bent  into 

lapD.      You    will    gain    uathin);    by    iuoreaiiug 

umber  of  oiila  of  primary:  in  fact,  you  will 
really  lose  by  taking  saeundary  ao  much  farther 
iway  tram  core.  Two  layera  I  like  best;  but 
fares  will  not  hurt.— W.  J.  LahcaBtsB. 

[4G1.51.]— Potaah  Carbonate.— Thia  is  oow 
lirxely  ,iau)uractured  from  potajsio  aulphata  by 
Lehlane's  proceal.- F,  I^aekeb  Cooie. 

[4el5I.]— Potaah  Oarbonate. — It  can  ba  pre- 
pared eirailai  to  sodto  carbonate  by  Leblonc'a  pro- 
"BB,  but  it  baa  been  (onnd  not  to  be  id  generally 

loceaaf  ul.    At  Kalk,  on  the  Bhine,  a  process  taid 
bebosed  on  Leblano'a  is  in  operation,  but  the 

Torationa  are  kept  aecrat,  no  one  being  allowed  to 

lit  the  wDrkB.—ABTHim  E.  MonaiB. 

[J61o4.]— Potash  CaiboDBte.— It  "PearlaGb" 

ill  fuae  about  tonr  paita  of  potaaai'mi  aulphata, 

,SO|.  with  three  parts  of  ammonic  carbonate, 

ni,CO,|  on  a  piece  of  platinum  toil,  they  will  glre 
off  white  fumea.  After  the  (umea  haye  aloppod, 
~  e  reaidne  left  is   potaaeiam  carbonate,  K,CO,. 

la  Bulnhnric  acid  consbincd  with  lbs  sramonia 
_.id  forms  ammonia  i-ulphaCe,  AmiSO,,  which  goei 
olf  in  lliB  furaaa.  The  potash  combinei  with  lbs 
carbonate,  forming  polHulau  carbonate,  J{,COi. 
K,80,  -1-  AmiCO,  =■  K,CO,  +  Ara.SO,.  It  can 
atao  be  prepared  iu  tbfl  aame  manner  with  calcinm 

-  '    nate,  Ub,COj  ;  but  it  it  is  prepared  in  this 

ler  it  has  lo  bo  fused  with  tha  btowpipa  for  a 

good  time.  KiSO,  +  Oii,CO.i  =  K.CO,  +  C«,SO|. 
—W.  T)uTi^,  Analytical  Chemist. 

[IGlsS.]— Dowsod'b  Watar-Qaa. — A  general 
lea  itiptioii  of  this  aystom  haa  already  ap|ieMed  at 
f.  ia  nil!:' ;  but  Mr.  Ci.blcy  will  bud  further  par- 
liculan  iu  the  Juiiri<"l  uf  the  Society  ot  Attj  fur 
Feb.  ii,  and  in  tho  Bpcciti<»tion  of  tha  patent 
^o.  -2S5U,  ot  1S31,  price  Dd.,  which  can  ba  hod  for 
Cld.  uf  ill.  H.  It.  Lack,  Ritent-ufflca,  South- 
unptoa-buildiogB,  Loud  on.— S.  It. 

14615a. 1  —  SowBon'a  Water  -  Oaa.  —  Tha 
ptmciple  is,  deoompoaini;  water  by  beat  into  its 
constituent  gaaea.  Many  ioyenlors  have  >ndea- 
Toured  to  maks  this  gaa  cheaply  and  iKaotirely  by 
pasaing  ateam  through  red-hot  iron  retorts;  but 
owing  lo  their  rapid  deatmction,  thia  was  aban- 
doned. Next,  (team  WBB  decomposed  by  white- 
bot  ftrea  ;  the  heat  was  found  ia  ba  abstracted  so 
rapidly  that  it  neceaaitated  abutting  oil  steam, 
avery  tuw  minutes,  to  get  up  tho  lire.  Thia  made 
Ihe  working  not  coutinu-oua,  and  cauwd  the  qurdity 
of  the  gaa  to  yary.  Mr.  Dowaon's  method  ia  to 
pn^B  a  miitare  ot  superheated  steam  and  air 
through  Ihe  famace:  this  keeps  up  the  high  tem- 
perature, while  tho  continuous  supply  uf  ateam  ia 
decomposed.  The  method  ia  aaid  to  he  extremely 
cbeap,  121b.  ot  anthracite  coal  being  sulHcieut  to 
make  I.UOOtt.  of  the  goi.  The  ofUcta  ot  the  com- 
pany aie,  I  believo,  iu  Great  Queen-atreot,  West- 
minaler.- Abibvb  B.  MOBBIS. 


resnlts,  I  will  comrounicata  them  to  -'oius"  fee 
the  beneSt  ot  many  who  are,  and  haTe  been,  wait- 
ing for  Bomo  reliable  JnformiatioD  on  Ihe  subject.— 
W.J.  Lanc^ica. 

[46181.]— Pnmpiiss  to  ppeaaare. — Theoreti- 
•.%\\y,  391b.  lo  the  sq.  in.  should  supply  Ihe  hoon: 
9ut  owing  to  the  small  diameter  and  lesttb  f4 
main,  tha  prea.  ia  increased  by  friction.— Luu 

[!(!  181.]— Pumping  to  Proaaorw.-Yoo  caa 
jiily  culculatatba  relatiie  pirsBuie  by  Orst  takis( 
a  Vfiatit  nt  lhi>  ri.a-rTnir  ■hove  therB||ilM-llinil^ 

f  Ihu  height,  OBilla 

.,  ^, --.Jght  of  tlM  colonmtf 

ipt  at  very  slow  apead  yon  would  U 
this  less  than  the  2.>lb.  ahunn  on  yoai  gaon.  U 
tate  where  the  3in.  msin  tirMwhaa  lA 
lip  you  beyond  layinR  that  tha  MA 
height  of  tha  house  aboTB  tha  eDgua-houuintMt 
uliiplied  by  a  OC*J  would  giye  the  prcetun}  i\n  to 
_ia  head  of  walar.  But  tbe  length  of  [ripe  aol  iW 
friction  of  it  would  cause  tha  gauge  to  sbow  sioN 
9  than  would  ba  due  to  tha  height  ol  tM 


byy, 


a  gain. — KiCTiOLia. 

[4015(5.]  —  Pendnluni  SpTinff.  —  "  Pirolor' 
ahuuld  take  out  the  baloACO,  with  pendulum  apiiuf 
altiched,  and  open  the  outside  ouila  juat  a  littli 
wiih  his  hairspring  tweizoTB.  It  may  be 
that  the  spring  ia  too  large  in  diamoter,  in  that 
case  it  would  ba  better  Co  put  on  a  new  one  of  thi 
pcoper  alie,  it  he  wiahoa  the  watch  to  keep  gooc 
tima.-C.  U.  D. 

[4G1-)T.]— Sacondar^Batt arias. -With  apoln. 
giea  to  Mr.  Lancaeter,  to  whom  Ibis  query,  is  ad. 
iireaaed,  I  may  give  "  A.  S.  11."  Ihe  following 
" from    eiporii *       "-    "  —  "-    ■"'-  — 
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cold,  a 


nm  has  a  rei^ittniioe  of 

luhma  whan  normally  hot.  About  1  ampere  ot 
irreut  is  required  to  develop  the  ti  candles  light, 
thus  a  diifereucu  of  potentials  of  about  GU  volts 
mui-t  be  maintaiued  between  tho  terminats  ot  the 
lamp.  This  required  Sd  Groves'  cells  in  aeriea. 
'I'he.-e  are  oqnal  to,  soy,  'i-i  Faure's  colls  iu  series. 
If  the  lamp  referred  to  haa  a  platinum  wire,  these 
flgurea  do  not  apply,  tha  reaiatance  being  much 
lBaB.-LL.B.A. 

[161ii7,l— aeconflary  Batterlee.-To  Mb. 
LiNCiBTEE.- 1  am  sorry  I  cannot  Eiva  you  any 
.lion  about  secondary  butteries, 
to  believe  all  that  ia  prioled. 
But  oiuuii  icBuiLo  lire  unsatisfactory.  T,  tor  one, 
ehall  never  lead  otbera  aalray.  I  bavB,  I  was 
going  lo  aay,  loat  a  lot  of  time  in  experimenting 
with  Bcconiiary  batteries,  but  perhaps  it  ia  not  loat 
time.  I  have  aa  yot  met  with  nolhiog  but  dis- 
appointment. Perhupa  I  eipeoted  too  much. 
WkII,  I  expected  to  bud  results  that  others  have 
Baid  they  have  obtaini^d,  and  when  I  do  not  obtain 
one-half  as  much,  I  am  naturnHy  disappointed, 
and  dn  not  wish  to  disappoint  anyonB  else.  Tha 
moment  I  can  get  what  I  consider  latisfaotory 


oC™ 


[4filG2.]-NaBoeiit  Oxygen. —If  you  hMtk 
mixture  of  chlorate  of  potash  and  sDlphuris  ac4 
you  mar  corlainly  look  out  for  an  azploooD.  ■ 
ron  will  probably  get  more  chloric  pan-uds  (nata)! 
if  oxygen)  than  you  will  care  tor.^ — J-  M.  Snax 
[1 01  as.] —Cola  or  Token.— It  is  probaUe  tbt 
vouT  coin  is  a  token  for  lOd.  I  haTO  seen  then  Hi 
lOd.  and  la.  Gd.,  from  whichi  should  infer  thi 
lilvertokeus  were  not  made  ot  the  aamevsltieis 
suTTcut  <3>in.  Yours,  being  iu  hiS  preiervatjaii,!) 
jnly  of  intrinsic  value. — Os. 

[4U1G1.1  —  Painting  Hoop  -  Iron.— Mix  tkl 
irange-lead  with  oak  TaruL-h.  I<et  the  iio  )) 
Harm,  if  pos:-ihle,  when  yun  put  it  tiu. — Os. 

(4S1GM  — PalntliiB  Hoop-Iron,  — If  "1 
Fellow- Workman"  will  get  the  powder  coloor  itd 
imp  with  the  fallowing,  ha  will  ha*eactLi« 
liicb  will  be  dry  in  avB  loioutea.  Taka  ona-tluii 
..  shellac  and  diasolve  in  two-thiids  ot  mothjlslil 
spirita,  add  the  colour  to  this  and  kaop  Wiitl  misd 
ip  whila  aaing. — PiTretts-M*EER. 

[4iilG5.1— Doubla  Dry  SUdo.— To  ila.  Lil- 
L13TEB.— It  is  impjssible  for  me  to  give  tba  uui<S 
he  varioua  porta  of  doubla-dork  elides  to  auit  ;mi 
amera,  ffilLout  lint  kuowiug  tho  aim  bf  inr 
_araera.  The  outside  dimensiona  t.f  tho  .Ei.  1 
moke  with  La  Merreillaux  are  ojin.  by  4iB.  bf 
a.  Xow  the  chuncos  are  ugainat  your  cuMi 
ling  this  size,  moat  likely  it  would  lequire  a  maA 
larger  alide.  Let  me  know  the  Kze,  and  I  will  BM 
"■onall  the  other  information.— W.  J.  LakcuHI- 
[4G1CG.]— Bangoonail.- AIbo  called  BmoM 
laphtha,  Qsngo(.u  naphtha,  Rangoon  l^r.  ILii 
sa  tbick  rock-oil,  and  ia  obtained  by  aiuV.ngvA 
ibout  UOft.  deep  m  the  soil,  lbs  liquid  gradadh 
Doxing  out,  and  being  removed  as  soon  ai  aiB- 
Ocient  qoanttty  has  accumulated.  Thii  uapUk 
contains  aliout  11  par  cent,  of  sciljil  paruiliu,  wtiA 
has  a  specific  gravity  of  O-Olo,  iiii^lta  at  fr^im  4J'ti 
61°  0.,  and  baa  tbacompnaition  ottiJ-lJpercFaLC, 
and  IS'iiS  per  cent,  H.— F.  Barjtsit  Cookb. 

[4i;iCS.]-How  to  Kaka  a.  3ia.  Astro.  Tib- 
Bcoiw. — It  would  bonlly  be  fair  to  epeciff  in 

futicular  oplicioii  where  Jia.  objact-gLaiHS  ■ 
'aria  make  can  ba  obtained  for  Ta.  or  &a:MI 
"  laouomy  "  need  ba  nnder  no  apprebeoioa  sM 
the  corrccbioas  ol  the  quotatiou.  An  ud-M 
mquiry  might  very  posiibly  result  in  tba  italoM 
that  thev  were  double  Ibis  price  ;  for  optidiuM 
a  alt^t  all,  and  would  very  likely  dJ|lt 


thecl 


ir  who  e 
:  iha  cj 


th4  dbopi 
had   b^n  foUj  » 


led,  ha  would  probably  liai 
inake  tilings  as  easy  as  possible  to  a  uiMti 
student  not  DVGrburdenLiI  with  cudb.  A  sM 
many  opticinna  also  ate  readers  ol  tho  "  E.  it,' 

and  I  havB  toi     '    "  "  

a  perfect  "opa 

if  these  means  sbonld  fai., 

resonrce  of  forming  a  lo.-al  '■E.  M.  t=d«tlfc 
AsBociation,"  which  even  U  it  conaiited  of  I* 
hall  a  drzen  members,  would  provide  Ibnu  ^ 
'antagea  of  eo-openiticn,  to  ssynDihat 

.__;..  — .,  _..  „ajiidi«eam 


mere  mention  of  thi-  jocaJ 
ttB"to  tbeir  eympathui.  BA 


and  assist 


-y 

__  _   from  kindred  branch 

is  no  absolute  atandanl  for  tho  tocna  ot  okjrt- 
glaaaes;  but  aoomparative  fooua  maybeoHt^ 
by  extendiog  an  imaginary  cona  of  rays  mitilik 
diameter  equals  that  ot  the  object^elaH  renaat 
Thia  would  givB  the  fame  Hold  o?  view  iorlt 
diameters,  with  a  maguifvintf  pow^  directly^ 
ponional  lo  the  length  of 't.icuH,  and  a  light-* 
lecting  power  according  to  urea.  If,  tmenafl^ 
we  accept  30in.  as  a  pmper  focus  for  a  'Jin.ebjA 
gloBB,  we  Bhould,  withaneyt-piece  ol  iin.  uoailJii 
(ocuB,  nbtoioamagnilyiDgpowerof  tiOdiuHM 
while  if  wo  increase  the  length  of  the  focus  to  ••. 
the  diameter  ot  the  eone  of  rays,  nt  thai  kM 
would  bo  4in.,  which  woaUI  rcpi«taDl  an  objx* 
glBiaofUiatdiametw,  and  with  thessma^iTi* 
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vonld  gir«  a  powei  of  120,  tha  amonDt  of  light 
liciDg  at  Um  iubs  tiiDB  iuanaKd.  ioiiglil]>,  to  fain  I 
tilUM  the  quantity, —  *'"""""■'  I 

[M169.1— Valaaalaed  Rubber  far  Oa« 
atVTM.— Guaeeuu  to  bars  a  latUning  etlMt  ou 
rabbw.  Mr  tubal  g«t  qailo  intt  Bud  Htiaky  ou  Uie 
tadda;  U  yoo  mat  to  maks  tham  last  loussr.  try 
» littb  oak  TankiiU  miiilu  aod  out ;  althaagh  if  tba 
tabs  ia  baot  much,  thii  will  onek.  Alirk;i  faava  a 
gH  tap  on  the  lide  next  tha  meter,  to  keep  gu  oat 
(tf  the  pip«  when  sat  in  lus.— Oa. 
■  [4el70.]-^BenillnK  Wood.— If  ■■  H.  B."  wiU 
ga  la  ft  ^pboildiag-rarJ  and  tip  a  iidbII  boy  a 
■■nnj,  he  will  ih^w  him  how  they  bend  iraod. 
Ttaa  wimd  ii  iteamed  foi  a  length  of  tiine  (acoord- 
lag  le  iiie,  te.)  in  a  large  wooden  eraetian,  made  ■* 
'riM»-ti^Wpoaible>  Thaie  ii  a  boilat  beneath 
la  Hpplj  the  **"—  Whan  dij,  tha  wood  retaini 
ttanamto  wUeh  ithaa  bean  bant  and  leDimd. — 
Oft. 

[46170.1— BandlnK  Wood.— ^niera  iinoaaprst 
or  dltHoaftj  waterer  in  this  operation.  Tha  affent 
bataam.  In  isder  to  bend  3in.  oak  gunwale*  lor  a 
Taoht,  at  one  nenod  I  made  a  wocdan  OOTK  for 
the  vaah-houaa  boiler ;  a  eBuan  pipe  at  IJin.  tunbar 
tdtiMami  length,  weralj  well  nailed  togathai, 
rtMk  It  span  tBMtlaa,  Mnneoted  it  to  bcilet  bj  a 
olaoa  €d  gaa-pipe ;  three  flt^-aiua  npon  oo*e>  to 
keep  it  GO  ita  lute  ot  loam ;  hall  filled  boiler  with 
water,  &tt«d  mtbti  to  eaah  eod,  kept  in  plaoe  b*  a 
boUoi  two  and  jilatea,  ihored  in  tha  oak  puiirauu, 
and  aa  many  fambers,  or,  ai  a  lundiniaiL  would 
My,  llbt,  ae  it  would  hold  couveuiantly  tor  hook- 
Ing'PUt  with  a  Boilth'i  tonga,  Lt  the  &ra,  and  ia  an 
boui  you  oould  band  them  anj  way  required,  hut 
DMd  to  b«  T«ry  >bwp,  a*  they  cool  rapidly, 
iriUji|da(  a  nail  or  two  at  the  large  bend  to  keup 
tlMm  m  dtu,  and  fluiBhing  the  nailiug  and  riveting 
•t  yont  Minn. — J.  J.  A.,  LiTarpool. 

f«l7a.1^Plilml  of  tha  Pour  Xlemente.- 
Odour  the  akohol  with  ■  orjitul  of  uugeuta 
ntsntta  the  water  with  potaiaio  carbooati,  or  1 
that  f alia  wHh  Tou,  latoratait  withoaleic  chlorido 
~*         ~    '    ainitaadot  tlie  esMntlal  oil  yauuapd 


itely  ia  this,  and  place  a  balauaad  driver 
.hiM  end ;  fix  tamiKusrily  Baother  piecu  iu  the 
and,  aud  alto  onilref        ' —  ""' ' 


Soaie  prater  a  roubead,  buti  would  take 

■1.  piece  of  beech  and  turn  the  and  of  it  a 
flhads,  a,  mj  litlls  leaa  thui  the  intended 
bore,  taporing  aaffliiieDtly  to  aotar  tha  month  of 
tha  tube,  and  graduilly  rminded  off  behind ;  In 
bet,  laChar  muBmbliaK  a,  yonog  mnihroom  on  Ita 
italk— eaid  italk  to  be,  aay,  4in.  longar  than  tha 
tube ;  with  a  tenon  aaw  make  a  cut  through  the 
it  wea  tuned  upon,  aa  tar  up  tha  hand  aa 
your  euttf r,  made  of  a  pieoe  of  ibaat-itBel,  will 
reach.     HaTing  made  the  mttor   and  driven  it 


Uaapetoalai 


[46172.] -Phl&l  of  tha  Pour 
.Mlt-and- water  ahould  be  ciuttiu  puuuu,  siiu»  uu 
to  Uquafy  of  Itaalf  ina  damp  plwM-it  will  not  (heu 
tnlx  wita  •leehol.  Thia  aipaiimant  ia  very  anoiaut. 
Oa»  at  the  beet  forma  {«  nioniury  for  water,  blaab 
Bluafal  ^Ball  lumpg  (cir  euth,  potaah  talt  liquid 

mab,  and  iUeohol  coLinrod  with  aniline  tea  for 

[46174.]— Perrio  Oxide  and  the 

Too  want  to  know  mure  than  aufbody  can  tell 
you.  Wa  cannot  tell  evuu  wbv  it  ia  that  a  laagnst 
attraatc  a  pieee  of  iron  ;  and  wbmi  vou  luk  why 
Fe,0,  ii  attracted  by  a  magnet,  and  rt,(\,  ii  not, 
we  cannot  anawei  it ;  e^rtainly  ««  cm  Bp«cul^te^ 
but  aa  to  tha  truth  of  car  >p«cubtian3  no  one  dure 
VOnd  for  them.  Yon  are  evidently  ^ouug,  and  I 
would  adviM  yon  to  punue  this  line  of  ettidy. 
NevaBrait  untdyou  hive  found  unt  wbat  mHg~ 
Bettan nally  Ii.  Yon  will  then  have  done  a  work 
that  ao  one  has  yet  aceompliBhed. — a  work  tliat  will 
take  a  lifetime  to  oxecate.— W.  J.  LjufoiSTBB. 
[4617&1— J<«BsI.-With  referance  to  jewelleia' 
-*-  'ieanee,  ^t  i>  the  amount  of  gold  or  ailver  ood- 
ia  Mdi  article  told  or  offered  for  eale  th-it 
liability;  and  thii  is  satsffected  b]- 


alataL 
Uncd 


lavins  made  the  mtter 
ma,  take  a  i  gouge  and  a 


■  are  cold  oontaining  moTa  than  2dwt.  and 

mtd«  S«.  of  gold,  or  BbaTe5diTt.  aud  under  30jz. 
of  aUvnin  aaSi,  and  which coita  £2  Gi. per  annum'. 
and  the  other  or  wboleulo  liceniie  far  the  sals  or 
attidM  of  over  2oz.  in  gold  or  30oe.  in  atlfei,  and 
wUoh  la  £G  159.  Many  jewellera  pay  the  former, 
but  are  careful  to  evade  or  avoid  the  Utter.— I'bed. 
WsnaanMLV,  Solicitor,  2,  Greaham-baildiugi, 
Onlldhall. 

[4S17T.]— Tinning  BIcyole-Bvokea. —If  youv 
ntikaa  are  iron  or  steal  I  would  oat  adtiu  you  tu 
tin  thun  jouiaeM.  I  bhould  coutider  it  luther 
1^  difficult  thing  for  a  novice  to  attempt.  Sumc- 
-  ipokci  are  made  of  phodphDr- bronze,  but  thca^h 
would  hardly  want  turning.  ^V^hy  not  get  them 
ukkel -plated  ?— 03. 

[40178.]- BorinB.  — I  ahould  not  attempt  U. 
bore  inch  a  thin  tube  of  luch  a  l«nj;tti.      I  ahoolil 


ing,  you  would 


of  Biandiel 

, Ian" 

_  JD  a  gieat  riak  ol  „  .  „ 
»«t>l  awelUog  from  tho  action  of  tha  cut,  au'l  then. 
■1  the  additional  chauw  that  tlio  baring  would  gnl 
Uadar  the  euttiaf;  edgei,  aud  thuj  expand  tho  tliiii 
walll  of  the  tube.  Tli^i  neaicst  approacli  to  b 
ptsfeet  plan  would  be  n  ciittci-biLr,  n.iirly  ai  lurgt 
B>  the  iiiidda  bore,  applied  verlically — nothoriicou- 
tally,  »»inthe  Utha.    


My,  Ua.  louoer  than  required;  aoldar  a  piece  of    might  make  alaigeione  for  ctack-work;  but  if  he 
:-  ahMt  biail  into  one  end,  dxill  your  centre  very  |  hae  a  practtaed  eye,  ha  ought  to  be  able  to  get  the 


l^aully  homo,  take  a  i  gong,  .  _ 
ita  length  on  two  adae  to  allow  thaboringa  to  eleax 
away ;  ecrew  a  driver  apon  the  end  to  hdd  it  by, 
and  gently  and  alaadlly  aand  it  home  by  means  of 
the  mavingheaditoak.  When  flniahed  boring 
a  lead  ptog  with  a  rod  of  iron  held  in  tha  oeuue, 
tbii  plug  to  be,  say  2iu.  long,  and  grind  up  with 
emeiyaaflna  ai  the  nature  of  tha  job  demands; 
it  to  be  very  aocurate,  than  recast  said  plug  from 
time  to  time  until  ttw  la^nired  degree  of  acaurscy 
ia  obtained.— J.  J.  A,,  LLvarpoal. 
[4St7!1.]— Boiler  Praaeura.— If  the  boiler  I> 
ma  pattern  aa  an  ordinary  wathinji  copper,  I 
should  not  core  lo  have  more  than  lOlti,  to  sq.  in. 
ia  it.  You  ought  to  be  able  to  do  thn  Booking 
with  half  that  preaiure.—LAnoB  OwmA  Vi^icrr. 

jBloK   vritix   ' 

.  .      _  >f  planing  vith  tha 

lathe  would  not  aatiaff  even  himault.  Thars  are 
many  dif^ultice  in  the  way,  some  of  nhich  I  miy 
teU  him.  Uuppoaing  he  waa  able  to  mouat  bit  work 
on  an  ecoentne  ohnek  which  has  a  alide,  by  which 
the  work  coold  get  "on  up-and-down  motiou." 
There  ii,  lnthe(£iinarralida-resC,  noatruugemant 
by  which  the  tool,  after  it  bad  been  tiavanied  by 
iorew  aoroM  the  faoe  ot  the  wark,  could  be  relieved, 
other  than  by  working  the  long  aeraw  ;  thia  wonld 
havB  to  be  done  after  each  out,  and  than  the  I 
tool  advanced  agaia  by  tha  aame  amount  for  tha  I 
next  out,  and  this  oould  not  be  dona  with  iniBiuent 
aeouiaay.  The  mandrel,  ii  held  by  the  diviiiou- 
platc,  would  be  liable  to  move,  avau  whan  held  bf 
a  strong  ppg.  Tnii  kind  of  work  would  eoan 
destroy  adalicate  chuck  auohaianeccantriB,  and  ii 
haa  no  pro  viaion  for  cutting  bevels,  whereas  all  that 
could  he  dona  in  thii  way  could  be  done  by  plain 
turaiug,  with  no  attain  to  any  part  ot  tha  lathe.— 
F.  C. 

[4eiS4.]  -WrlnglnK-Haohine  Bollere.— Art. 
your  apindira  made  with  iqaorea  when  they  jiaiii 
tbroagn  the  ends  ot  tha  roUari  ?  If  lo,  tou  might 
uM  a  email  iron  plate  icrowed  or  ajiilced  to  th« 
wood  and  squared  to  pass  om  the  square  part  o! 
the  ipindle.  In  aoma  places  the  apindlee  ore  aitoply 
drivcD  in  tight,  the  oipansion  of  tha  wood  grip- 
pingthe  ipinille  tightly  when  the  rollers  get  wet. 
Sfcxmore  is  the  beat  wood  ;  but  I  fancT  that  benb 
iianmetimes  uaed.  Itia  aolaaa  ot  work  T  have  no*, 
bad  under  my  notioa,  sieept  iu  a  Teiy  alight 
dagraa,  ao  that  I  oanuot  help  yon  as  much  ua  1 
would  like  to.— tJaauoDT. 

[4G1SG.]— Intenalty  Oolla.-Thera  ore  no  rules 
luid  down  to  govern  dlfforenoaa  of  leogtb  of  wires, 
there  are  ao  many  factore  beeide  leugtha  to  taku 
into  account,  but,  coiteris  puibos,  doQbliDi;  thi 
length  of  secondary  wire  will  nearly  double  tbi 
length  ot  apark.  There  ii  no  necessity  to  alter  tbr 
length  of  primary,  two  layers  ot  primary  wil: 
anewer  well  for  a  mile  of  secondary  or  tor  a  much 
larger  quantity  of  secondary,  but  tor  coils  bavini; 
G  or  more  miles  ot  aocoadary  I  would  hara  3  laysre 
of  primary.  1  ahall  aand  So.  1  induction  coil  this 
waek  ;  theothen  tatolloir  aaqoickly  aapoaaible. — 
W.  J.  LurciBiza. 

[4G1ST.]  — Watoh  and  Olock  BepairlnK. — 
Thia  query  ia  addreaeed  to  "  Alfojoe,"  botperhapE 
he  will  excuse  me  replying  to  it.  Put  a  ferrule  on 
tha  pinion  of  yoor  eight-day  clock  'acape-wbael, 
place  it  iu  the  centres  of  your  "tuma,"  aud  "toji 
It  "  ;  tbat  is.  revolve  the  wheel  by  means  of  a  bow 
on  tho  ferrule,  holding  a  alip  of  ArknusBs  stone  on 
the  "rest'*  and  in  contact  with  the  points  of 'aeape- 
wheel  teeth;  put  a  apeck  ot  oil  ou  your  atone,  and 
work  awav  till  you  have  r^t  aU  the  teetb  of  one 
length;  then  te^a  out,  and  with  a  'soape-wheel 
file,  trim  up  the  teeth  to  proper  depth  aud  abope 
Now  take  the  pallets  and  grind  out  tbe  notchot 
aud  face  theni.witb  bits  of  mduapring  ateel,  tukiuft 
care  not  to  use  m'^to  heat  than  is  required  iu  acll- 
sulderiag  them  on ;  file  up  to  ahiLpe,  and  tiuiah  olF 
with  Arlfousus  Btjue.  It  youaru  uaitlul  tuget  au 
cigual  drjp  in  the  pallets,  you  will  have  a  good 
'scapement  again,  it  the  pendulom  su-ipeniion  ib 
too  stiff   you  might  thin  it  by  draw-Cling  ou  a. 

ou.  To  fiud  the  true  centre  of  pmiou  t.i  put  in  u 
U«W  pivot,  I  will  datcriba  a  tool  which  I  made  for 
putting  Da  V  pivots  in  watch -pioious.  "  llopelut  " 
might  make  a  larger  one  for  ctack-work ;  but  if  he 


larker  haviug  a  fioa  point,  hold  the  point  to 
me  centre  and  give  a  sharp  tap  with  hammer,  thtti 
examine  ta  sea  it  in  tbe  trus  centre,  it  not,  try 
again  ;  then  punch  the  hole  large  enough  for  the 
drill  to  itart  in  ;  drill  it  up,  and  put  in  your  atael, 
which  rauat  fft  the  bole  nicely,  aud  drive  tight; 
place  in  '>tnmB,"  make  a  aentr.1  point,  and  file  or 
Cum  dawn  to  uze,  aud  burnish.  The  oeatring- 
tool  ia  made  thna  :  drill  a  cona-shaped  hole  down 
ana  of  tho  braua  cwitrea  of  tha  "  turns."  then  with 
a  finer  drill  continue  the  hole  right  tluough  ;  lato 
this  hela  make  a  marker  to  St  aecorataly,  ot  atael, 
having  a  trifaeed  point.  To  use  it,  plaoe  the 
pinion  into  Uia  eone  uid  turn  the  markar  vonnd, 
and  it  will  mark  a  true  oeutre  in  anything  that  ii 
round.  To  put  maiuaptiug  in  barrel  of  Uenava, 
you  mnat  unpin  the  atopwork  at  the  back  aud  take 
out  tha  barrel  end,  wind  in  the  new  apiang ;  see 
that  your  spring  has  nine  or  ten  halt- tuma :  oebiro 
again  replaaing  the  atopwork,  Ht  the  ipring  up 
hall  a  turn.- C.  B.  B. 

[40187.]- Watch  and  Otook  Bepairlnc.— To 
"  AualOB."~I  am  vary  mnoh  obliged  to  you,  Ur. 
Editor,  and  to  "Hopeful,"  *  -  " .-^— 


_. jld   and   lamented   triaud  aud  adviaet, 

"Seoonds*  Practical  Watchmaker,"  I  should  be 
glad,  indeed,  if  I  could,  for  the  benefit  ot  my 
brother-reiders,  fuUowiu  tha  lines  he  has  workiid 
UDon ;  but  I  feel  that  I  am  allof[dther  unable  to 
give  such  noivenal  and  practical  instruction  as  hs 
has  doDB  tor  many  yssn  put  in  the  pagai  ot  the 
"K  H,"  It  would  be  fir  batter  to  let  hie  mntle 
descend  upon  otiier  abouldste  than  atine.  How- 
ever, I  aot  paiteotly  willing  to  da  in  the  fntura  aa 
I  have  doue  in  the  past,  and  give  instruction  and 
advice  upon  oonganial  Bub]aofi,wb^  I  f««l  I  ifaall 
not  useleaaly  be  occupying  valuable  space.  Uy 
bosiaeaa  olaima  a  large  portion  of  my  tina,  but 
what  little  I  can  apare  ahall  be  given  freely. 
Passing  at  ouce  to  your  batch  of  quariee,  I  must 
say  tiiat  it  will  be  impassible  to  answer  all  m  one 
letter,  so  I  must  take  them  seriatim  nutil  az- 
hauated.  Itespectiag  the  aiKht- day  dock :  unleaa 
the  'scape-wheal  is  sally  out  ot  (ruth,  a  little 
oanful  manipulation  wiU  put  it  right,  and  re- 
cutting  by  the  maohine  be  uunecessary.  If  yon 
have  a  pair  o(  '■  tutus,"  or  a  small  lathe, 
the  wheel  ean  easily  be  "trued  up."  It  not.  and 
you  can  have  no  access  to  either,  adopt  the  follow- 
mg  makeshift: — Get  two  pieces  ol  aquara  rod- 
jmu  about  Ilia 
about  two  iucheJ 
oach  piece  a  h< ' 


lubstauce  vf  a  pauhuldar,  and 
lung ;  drill  at  the  eitramity  of 
about  a  quuter  through;  fix 

ily  in  the  vice,  and,  having  ffxsd  ascrew- 

urb.ir  upon  the  pinion  of  tba  wheel,  place  the 
pivots  iu  the  hales  iu  tha  rods,  aud  get  the  pision 
paiallel  with  the  face  of  the  vice.  Hiving  a  bow 
and  gut,  Si  this  upm  tha  Lkrbar  in  the  ordinary 
way,  aud  theu  Si  up  a  rest  iu  some  way 
tor  Ibe  hand  to  teat  upon  when  atoning  oc  filing 
down  the  teeth  ot  the  wheel  when  revolved 
by  tha  bow,  which  is  beat  done  by  tha  left  hiiod. 
Froceod  with  a  gentle  mstiou,  and  barely  touch 
tha  tips  ot  the  teetb.  Djn't  hurry  with  it,  or  tha 
tips  may  ba  broken  off.  If  a  file  is  used,  it  must 
bu  a  very  fine  one.  If  stone,  "  Arkansas  ''  is  best, 
alJgbUy  muisteued  with  oil.  Watch  the  operation 
closely,  and  hold  the  atoue  or  flla  very  firmly,  Aa 
soon  aa  it  u  seen  that  all  the  teeth  have 
beeu  touched,  remove  it  from  tho  itoproviMd 
bearings,  and  caretutlv  remove  all  "bans" 
with  a  fiue  file,  and  bring  the  tips  ot  the 
teeth  to  an  equal  ttuckuesa,  just  a  blunt 
edge.  Hiving  "  tiued"  the  whael,  turn  attentian 
to  Che  pallets,  which,  as  you  aar,  are  "  deaited." 
To  grind  out  the  inequaLtiea  of  the  pallet  faces 
would  iuvalve  subaeQuent  alteration  ui  the  span 
ot  the  pallets,  so  you  hud  bettor  not  attempt  to  do 
that.  X  admitthatthoplanlamgoingtoauggest 
to  you  is  not  tho  mast  workmanlike  :  but  I  take  it 
that  ycu  would  not  mind  the  appearauoe  ot  the 
work.  Take,  Cheu,  a  nuull  square  Ule  and  file  tha 
dent  aliltle  deeper,  Getw>me  mainspring,  as  hard 
u  possible  and  cut  and  fit  it  to  the  dent  or  rut  as 
commonly  called ;  fitting  it  so  that  the  pallet  face 
and  the  iica  of  the  pieoe  ol  steal  are  in  a  line.  Now 
apply  a  little  spirits  ot  salts  and  tin  the  rut  with 
solder  :  tin  Uie  piece  of  elecl  in  a  simiUr  manner 
and,  holding  tho  ptHet  in  a  small  fiitmu  ot  gaa, 
melt  thn  aoljei:  and  fix  the  piece  of  steel  in  itsplace. 
Carefully  wash  tha  acid  off.  dry  and  apply  a  little 
oil.  Proceed  in  like  manuer  with  the  othur  pallet, 
if  necesBuy,  Xow  place  the  Bcape-whael  and 
next  wheel  iu  tbtir  rwpectivo  places  iu  tba  platea 
and  pin  up  ;  fix  up  tbe  pulleU  aud  thou  try 
did  tsceiHimeiit.  Ii  by  noddout  tliv  "dcopi" 
Lave  come  right,  your  trouble  so  far  ia  at  an  and. 
I(  Ihoy  are  uuoquil  through  one  p*llu;  pjssesting 
a  luii);er  "run  "  bufuro  the  ''  draji  "  thun  the  othsr, 
Btouu  or  file  the  edge  aw»)-,  only  a  Litle  ut  a  tinia, 
until  cutteot,  Aiteutiou  must  be  paid  tu  this,  or 
tho  clock,  when  Bet  up,  will  iiuvitably  fail. 
Uettiug  a  clock  ''on  beat"  and  getting  tha 
"dr^e"  correct  ate  two  very  diS^eut  tbinga. 


ENOIISH  HBOEEANIO  AND  WOBLD  OF  BOIENCEE:  No.  I 


The  "  drop*  "  nwj  be  pattsctl;  oorrrot.  and  vet 
Qia  dock  maj'  ato^  throngh  beiug  out  of  beat.  The 
•u  u  tbe  best  eiudo  to  tha  latter  deaideiatum,  and 
AttentioD  to  it  uecd  not  be  ^ren  uatil  tlie  dock  a 
Mt  up  in  iti  oaia.  Y<iu  will  readily  paioeiTe  by 
the  aiLT  when  thebaat  it  unequal,  and  a  little  boud- 
faig  of  the  "crutch''  to  one  waj  or  tho  othgr 
iiall  that  is  ueceMarv,  taking  cam  in  doing  no 
Ihat  the  "  crutch  "  oi  loik  ia  set  at  tight  angles  to 
the  plaCos.  Aa  the  a uipeuioa- spring  in  iJl  pro- 
bability is  tho  original  oue,  do  not  meddle  with  It. 
The  newly-faced  pallets  should  be  well  oiled  when 
the  clnck  ii  ast  going,  so  that  any  riudiug  add 
may  be  ueuiralued.  As  rogaida  the 'ac^ipe-wheel 
piTuliuB.  Is  it  a  watch  or  clock  wheal?  If  a 
dock  wheel,  the  centre  may  be  easily  struck  with 
a  sharp,  hard,  Bt«el  point,  when  the  wheel  and 
pinion  are  firmly  held  in  the  Tioe.  If  a  watch 
'•cape-wheel,  I  diould  adnae  yon  not  to  atttmut 
it.  Only  tbe  very  "light-fingered  gentry"  in  the 
trade  can  manize  the  job  niody.  Yuu  would 
lequire  a  apedal  kind  of  pi  to  Ling- too),  and,  alto- 
nther,  ;ou  woald  find  onforeseen  diffiaultiea  in 
the  w»  of  suooeig.  A  pivoting -tool,  inch  as 
deMribedbythelata  "S.P-Vf."  can  be  buushtat 
•oy  tnute  tool-shop  for  about  a  crown.    Thu  '--' 


ii  work  easily,  and  keep 


for  the  pivot,  and  the  drills  do 
Lly,  and  keep  the  chance  of  failure  at 
_   _.  The   wheel  has,  of  couree,  to  be 

rnooTed  from  the  pinion  during  the  operation  of 

6 'voting.  The  pinion  ia  revolv^  againat  the  drill 
'  a  hoiMhair-bow,  and  a  metal  or  bone  arbor  is 
waxed  on.  The  remaining  portion  of  your  queries 
dial)  be  replied  to  next  week.— Alfojog. 

[16188.]— Seza son  PAttarna.- 1  aaked  thia 
apeation  about  two  jeata  ago,  bat  without  success. 
Kr.  Lancaster  mentioned  a  parallel  instanoe  ol 
dark  bands  to  be  eeen  on  lookiui    ' 


through  two  a 


{  railings  about  tbe  height  of    residue,  it  any,  i 


llow  into  the  buckets  of  tha  wheal,  drives  it  round  i 
just  the  same  as  an  overshot  water-wheel.  A 
iitank  and  connecting- rod  on  ila  aiia  oacillatsa  the 
irashing-troogh.  The  water  from  the  whoel  passes  ' 
into  the  main  case,  so  that  the  prints  are  in  water  | 
oonstantly  on  the  move.  A  siphon  cairieo  oS  the  i 
'vater  as  soon  aa  it  reachei  a  given  level.  To  aave 
ooat  I  devised  a  cheaper  plan,  which  consisted  of 
nn  outer  case  or  tray  of  circular  form  ;  inside  it  ia 
UDOther  with  a,  perforated  bottom,  and  it  is  carried 
im  a  central  bearing  made  of  brass  tubing  of  ample 
riize  and  length.  The  inner  or  revaluing  trough 
lias  on  its  edges  aseiiesof  small  arms  or  vanes,  and 
■m  one  aide  oil  the  outer  trough  a  jet  of  water  ii 
isarried  in.  This,  by  playing  on  Uie  prajecting- 
ranea,  causes  it  to  revolve,  and  thus  always  keepa 
it  in  motion.  When  the  water  bos  reached  a  given 
leight  a  siphon  empties  tbe  outer  case ;  and  thus 
ukisg  off  the  retardine  influence  of  the  water  the  ' 
inner  trough  rovclves  fairly  rapidly,  thus  throwing 
i)nt  every  drep  of  witer  from  tbe  prints.  Ai  the 
iroagh  fills  a^ain  the  speed  Blackeaa  until  it  is 
laii,  when  the  vphou  agam  empties  it  and  it  runs 
(nil  speed  again.  A  jeCof  water  from  the  town 
oiaiu  of  very  small  size  is  sufficient  to  do  a  very 
large  amoontof  washing, — Suuiiaiu. 

[46199.]— Imptirltles  in  Aolda.  —  Probable 
impurities  in  oxalic  acid — iron,  potasdo  and  sodic 
oxalatee,  lime.  Test  for  iron— Potasiic  ferro- 
svanide,  blue  ppt.  =^  iron.  Potassium- Platinio 
Jiloride,  yellow  ppt.  =  potassinm.  Buneen  flame 
K>lourad  violet  on  platinum  wire,  K.  Soda — 
Potawic  mentaatimcniats,  white  ppt.  =  soda. 
Oxalates,  calcic  chloride,  white  ppt.  «  oxalate, 
[lime— AmmoDia  oxalate,  white  ppt.  ^  lime. 
Probable  impurities  in  tartaric  amd- Alumina, 
inlphatei,  lime,  which  are  beat  tested  for  by 
igniting ■-'- 


the  Citrriage.  window,  as  may  be  notioei 
Ticloria  by  L  C.  and  Dover,  on  Ihe  south  aide  o' 
Chelsea  Biidge.  I  hare  mentioned  the  fact  ti 
—  sny  who  I  thooght  might  suggest  an  explanation 


few  drop 


of  HG!,  and  add- 


'  ing  to  one  portion  baric  chloride,  it  white  ppt.  . 
I  iuJphati?a.     To  another  part  add  AmHo,  if  white 

ppt.  =  alumina.  To  another  part  add  Am.COi,  if 
I  white  ppt.  =  lime.     Ammonia  oxalate  also  gives  a 

white  ppt.  if  lime  be  present.  Probable  irapniities 
!  iu    Buq)huric    acid— Plumbic    sulphate,    nitrates, 

arsenic    Test  tor  plumbic  sulphate — A<Id  water, 

I  it  white  ppt.  =  lend  sulphate  (plumbic  sulphate). 

:  Nitrates — Add  ferroua  aulphate,  it  brown  where 

lotectad 


acid .  Fur  tha  aulphuric  acid  take  some  mora  add 
in  a  teat-tul>e,  dilute,  and  add  solntion  of  boriam 
chloride.  Should  thure  be  any  predpitate,  it  oon- 
aists  of  barium  nalphata. —JljJrt^hhric  aeiJ.  This 
may  contain  nitiic  or  sulpboric  add  (for  which  test 
u  aivca  above),  iron,  >ir  arsenic.  For  iron,  take  a 
little  of  the  acid  in  a  test-tube  and  odd  potaaiinm 
[errocyanide,  which  will  give  a  blue  precipitate  or 
rolonr,  if  iron  be  present.  For  araenia,  paM 
through  the  add  sulphuretted  hydrogen.— F.  Bu* 

[J6202.]-Pattem-MaklnK  knd  Ckstlnc^ 
A  complete  seiias  of  artiolea  on  "  Pattem-Uaking,'' 
by  Joahua  Hose,  appeared  in  the  'EsaasB 
UECiunio  u  year  or  two  since— Os. 

[16202.]  —  Pattwn  Making.— "E.  a"  is 
andentlv  nut  aware  that  an  excellent  Sanaa  of 
aitides  commanoed  iu  Vol.  XXIII..  pace  IS,  and 
went  through  Vols.  XXIV.  and  XXV.,  33  snides 
in  all.  The;  were  isiued  in  book  form  by  Van 
Noatrand,  erf  Naw  York,  and  con  probably  be  had 
of  TrUbner.— Ixhex. 

il6'202.]-Patteni-Xakinff   «itd  Cutlnr-- 
lall  be  only  too  glad  to  asiiit  any  of  "  onn,"  or 
give  any  information  on  the  abo^.    If  '*B.  C." 
will  state  what  kind  or  olaaa  of  work  he  widws 
articles  over,  one  thing  must  be  boma  in  mind, 

those  wbo  know  a 

[46203.]- Legal.— 1  do  not  onderstand  how  or 
for  what  reason  the  two  naw  tnisteea  cimatobe 
appointed  :  and  so  without  further  facts  I  cannot 
fuUy  advise  upon  thia  case.  Bn^  prasnmingtiu 
two  brothers  to  be  now  tha  lawtol  acting  Inuteas, 
I  sne  no  way  of  disputing  their  authority.  I  pre- 
sume "  O.  B."  has  only  a  lite  interest  in  the  etUls, 
and.  this  being  so,  the  t — ' '"-'-  "--- 


e  within  thiar 


but  hitheito  have  failed  to  meet  with 
■nyself  [lart  of  the  phenomenon  seems  to  be  ez- 
pUiued  in  this  way.  In  certain  areas  there  i< 
nearly,  or  quite,  onobetructed  view  throngh  the 
pprtoiatiana ;  then,  on  either  side,  after  a  time, 
the  edges  of  the  pRrloratLons  arc  seen  to  overlap, 
and,  at  last,  the  view  is  completely  obstruoted, 
and  the  result  ia,   as  one  might  expect,  a  legulai 

pattern.     Why  this  should  be  hexagonal,  howuver,  '  probable  impuritiea— SulpJ 

IS  not  dear  to  ma,    unless  it  be  that  one  might  |  acids ;  dilute  tha  add  and  test  portion  with  bario 
eipact  to  see  circular  spaces  of  light.    Then  il  |  uhloride,    if   white  ppt.   »   salphuric   acid, 
does  not  seem  diffi.  ult  to  imagine  that  the  line  ol  ,  another  portion  add  silTer  nitrate,  if  white  ppt. 
greatest  obstruction  would  lie  along  the  tangentb  .  bydrochtoric    acid.     Hydrochlorio  acid,  proba 
to   the    drclee,    aud    thu4,    of    course,  hexogoni  |  imporities — iron,  sulphuroos  and  aulphunc  acids, 
would  be  tDrm.^d.     Tho  vuying  size  seems  to  bt  ^  and    arsenic.      Test    for^  iron—Potauium    ferro- 
a  qntstion  of  angle  at  which  £e  light  enters  the  '  cyanide,  it  blue  ppt.  =  iron.     Sulphurous  acid— 
—e.— H.  H.                                                                         Add  a  few  drops  of  strong  snlphr—  ■ 
-:  BBlpbur   ■       -'-'^ 


by  pausing  SH,  (sniphuretted  hydrogen)  throuch 
^  dilute  acid,  if  yellow  ppt.  =  arsenic.  Kitric  acid, 
'  probable  impuritlea— Sulphuric  and  hydrochloric 


I  ppt.  = 


'.  As  to  the  other  point,  althongh  tmstai 
can  diarge  nothing  for  their  own  ttonbla,  they  ean 
employ  aolidtars  or  agents  to  ooUect  renia  for 
them,  and  pay  their  fair  commiasion. — H^bbd. 
WEmGnFTELn,  Solicitor,  2,  Qr«aham- buildings, 
QnildhaU. 
[16203.1— IiBgal,— If  the  aurriaga  aattlament 
sscnrely  drawn  up,  "Q.  B.'s"  twenty-fonr 
years  of  mere  agency  give  him  no  power.  Tha 
object  of  a  pmperly -drawn  marriage  BettlaneDt  is 
to  secure  to  the  vri^  the  enjoyment  of  herpropoty 
lor  life  with  reversion  to  bra  issue.  The  trottMS 
have  as  much  legal  right  to  levy  rent  fmm  "  Q.  B." 
as  from  any  ordinary  tenant,  aud  iu  diifault.  can 
resort  to  any  of  the  usual  remedies.     "  Q.  B."  Is 


[46100,] -OvaratruaK  Ttolonoello.  —  Hon 
did  jnu  manane  to  tuue  Ihd  E  string  without 
breaking  it  !*  You  may  try  a  metallic  string— il 
will  sound  hotter  than  gut,  being  so  long.  The 
reaiju  o(  the  roughness  caused  by  untowai^  beats 
It  Ihit  the  string  and  souudbnard  do  not  move  it 
nniion   or  together.      Mute   iha   bridge  aud   tbe 

remedy  bu>  haviog  a  thicker  soundboard  or  thicker 
back.  Nevertheless,  cuttiug  down  the  bridge 
mi>;ht  do  lomuthing,  but  the  power  would  be  \efr\ 
alio.  Try  another  bridge,  and  see  how  it  fits.  If 
it  is  anjr  cousalalioii  to  yon,  I  may  tell  you  that  i! 
the  errmg  DO'.u  had  not  been  out,  bat  in,  unison 
with  th-]  soundboard,  it  would  have  been  thu  best 


1  the    i 


imdboard  by  or 


might   i 


two.     This  is  only  a  suggastic 
•Dundpost  inaidg,  becuuse  you 


wiU  merely  traostej 


another  note.- Piddlbb. 

[10193.]- StainlJiB  Floors.- Hold  a  red-hot 
shovel  over  the  white  places,  but  look  out  for 
blisters.— J.  M.  Stocks. 

[ICIOi.]- StatnInffPIoor«.-Spiritvarnishdoct 
dry  white  if  thotcmiii:riitura  tinotsnfG^ieiitly  higb^ 
oak  <ramiib  would  have  been  better  for  a  fioor. 
You  might  raviva  il   by  rubbii^g  it  with  a  littl- 

airil  or  mora  varnish,  Uving  it  iu  the  manner 
opted  with  French  polish. — Oa. 
[1G193.]— StaluinsPIoorB.- 1  have  done  mini 
this  w.iy,  and  th''y  stand  well.  Uaku  a  Aiitemper 
of  colour  required  with  sour  beer.  When  quilt 
dry,  uao  ordiunry  copal  varnish.  Thu  colour  is  a~ 
sti.jng  now  as  when  fiist  put  on  tiro  ycirs  ago.— 
C.  K.  T. 

[1C105.]— Photo.  Waahln*  Machine —Thr^ 
best  mijchanical  washer  I  hive  come  neioss  tor  a 
long  time  was  one  dusijcued  by  Mi.  W.  Euglaod. 
and  which  U  made  by  Iloudi  iind  Co.,  of  ihe  dtraud  . 
but  Ihe  price  is  high  It  couaisti  ol  an  oblong  eaS:: 
or  tt.iy.  Insidu  it  is  another  a  little  smaller.  ui<l 
carried  on  a  bar,  »]  that  it  freely  oscillates  on  it. 
The  bottom  of  the  rocking-tray  is  of  gutta- 
percia.  Oa  one  Mde  of  tbe  outer  case  is  a  small 
Mae    bnetat- srliefl,     wmter    being    aliowei    to 


„       .  id,  it  smell 

burning  snlpbur  =  sulphurous  add.  Arsenii 
-pass  sniphuretted  hydrogen  into  the  add,  ii 
■ellow   ppt.    =   arsenic.  —  n 


.   Duff,  Anolytici 


:alio  add  '  "  ""     ^ . 

bulk  ol  strong  sulphuric  acid.  Allow  t^e  mixture 
to  cool ;  then  add  gently,  by  pouring  down  th« 
side  of  the  test-tube  a  strong  solntiou  of  ferrous 
aulphate  (or  chloride),  so  that  it  will  fluat  on  th( 
surface.  If  any  nitric  add  is  pregent,  a  black  oi 
dark  brown  ring  will  be  formed  at  the  surface  of 
coutDct  of  the  twj  liquids.  Thia  r<ractiou  is  ex. 
treiaely  delicate ;  care  must  be  taken  to  cool  thi, 
liquid  before  addiug  the  iron  solution,  othorwist. 
the  dark  brown  campound  will  be  decomposed.- 
Tartaric  Aciil.  This  sometimes  contaiua  dtrii 
add.  To  detect  thia.  mix  the  solution  with  acetate 
of  potaaaium  and  an  equal  volume  of  strong^ 
alcohol.  The  tartaric  add  will  ha  thrown  downaJ. 
tartrate  of  potassium,  but  the  citric  odd  will 
remain  in  aolution.  Filter  aud  evaporate  the 
filtrate  to  dryness.  Take  up  with  hot  water,  »dd 
calcium  chloride,  and  boil.  If  citric  add  be  pro. 
sent,  citrate  of  lime  will  be  prectpitatnl.  whicb 
redissulves  as  tha  solution  cools.— 6'u//i/i'iric  Ai-ui, 
This  may  bo  contaminated  with  sulpbnroaa  add, 
nitric  acid,  lead,  and  arseuic.  To  test  for  sul- 
phurous add,  shake  the  add  in  a  half-  filled  bottlu ; 
if  any  sulphurous  add  ba  present,  it  will  be  dii. 
covered  by  its  odour.  For  nitric  add,  treat  in  th<. 
same  way  as  above  in  oxalic  add.  To  test  tot 
le^,  evaporate  aome  of  the  acid  to  dryness ;  tht 
re»due,  it  any,  is  sulphate  of  lead ;  or  add  somi. 
hydrochloric  add  to  the  sulphuric  add  iu  a  test, 
tube:  then,  it  the  lurtaao  of  contact  is  marked  b; 
turbidity  (chloride  of  lead],  lead  ii  present.  Fo> 
thu  arsenic,  mix  some  ol  the  add  with  pure  zinc 
and  water;  hydrogen  ia  given  oft,  which,  oc 
hiding  passed  through  a  red-hot  tube,  must 
not  deposit  the  slightest  trace  of  arsenic— 
Citric  tifi'l.  This  sometiinca  contains  hydrochlorii 
and  sulphuric  add.  For  the  former,  take  a  little 
ol  the  nitric  add  in  a  teat-tube,  dilute  with  water, 
aud  add  nitrate  of  silver  solution.  The  aliirhteBl 
torbiditf  indicates  the  prewmoe  of  hydro^oiie 


of 


ir  estate,"  tha  oatate,  in 


"  G.  B.'s  "  children, 

estate.  Perhaps  there  are  draumatances  under  . 
snitace  not  stated  by  "  Q.  B."  which  havaiudoced 
such  near  lelations  as  two  brothers  acting  oon- 
sdeutiously  as  co-trustees  to  deprive  hia  of  his 
pobition  of  trost;  in  all  probability  "G.  B."has, 
after  the  twenty-four  years,  begun  toie^ard  him- 
self as  despotic,  and  has  exceeded  tha  liiwtad  power 
of  an  agent,  bi  the  present  tmsatiafaetoty  state  ol 
English  law  as  regards  married  women' s  property, 
a  settlement  often  preventa  a  woman  baooming  a 
mere  slave  to  her  husband. — Fajult  ^licitOb. 

[46201.]  —  Qeometrical.- When  a  se^uient 
has  fur  base  an  arc  less  than  IStP,  its  area  oaui  be 
found  in  oaloulating—firat,  tha  area  of  the  sector 
of  circle  having  the  same  liase,  and  than  subtracting 
from  this  leault  tho  area  of  the  ttianala  oomprised 
betweeii  the  same  radii  and  the  chortl  at  tbe  above 
arc.  A  little  rafiection  will  show  that  should  the 
arc  exceed  1SU°,  the  triangle's  area  has  tu  be  added 
instead  of  being  subtracted.  This  ia  evident  from 
the  figure  you  wn  draw,  and  also  from  tbe  follow- 
ing formula,  wherein  A  designs  the  angle  tonsed 
by  tho  two  radii  boundiug  the  sector.  Area  of 
aegmeot  =  area  of  sector  —  area  at  tiiangle 
generally.  Or  —  area  of  sector  —  1  (radius)'  sm. 
A.  So  long  OS  A  is  lesstban  18D''Bkn.  A  is  positive, 
but  when  A  is  greater  than  180°  sin.  A  IB  nega- 
tive ;  then  tbe  formula  becomes  ;  area  of  aag- 
ment  =  area  of  sector  -I-  )  (radius)'  sin.  A. 
This  last  case  cornea  now  under  our  notioe. 
lat.  Area  of  Sector.— Area  of  circle  of  diam.,  4S'7!>' 
=  lSG6'5o  sq.  ft. ;  it  360°,  or  21,600  minutes,  are 
18G6'5.i  sq.  IL,  one  minute  ia  =  ISiiG'SJ  ,  21000, 
and  246''lom.,  or  14, 746  minutes,  are.'.  lSliG'55x 
11746  /  21G0U,  which  gives  12741070  si),  ft.  for  the 
senior.  2nd.  Area  of  triangle  =  j,  (radiui)'  «io. 
213"  ISm.;  but  sin.  213°  15m.  =  -  sin.  (245?  45m., 
-  1S0=)  =  -  sin.  65"  lJm.,or-Biu.6J''15ni.  =  - 
COS.  2!"  lum.  Another  wuybi  obtain  this  result  with- 
out this  geueralisatiou  ia  to  remark  that  the  angle 
of  the  sector  is  =  {360°  -  216°  45m.),  or  114"  15m., 
which  have  for  supplement  6j' 15m.,  jtj. ; 


to  Uie  sign  of  this 
■91176. 
.  -  (21-37&)' 
X  591'14(»  -:  -  aafi'BISl  sq.  ft. 
egment  =  area  of  sector  -  ( —  area 
(area  of  sector  +  araaot  triaafia}  = 


Mamh  3,  issa. 
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[16S05.]- 


„  __l8ii>BiveB. 

HnWptf   th*   iqlMM   of  the   girth    behiod   ths 
■hnlawbrtbe  InsEh  from  ten  of  Bhonldf-  *'  "" 

¥^1: J.  *L.  ^»« Jrt^     v.,    A    inrl      ^«.. 


1374-1070   -i-  266-gm  -    lal]-n>24   m.   tl.-£D. 
B.  So.,  Hefkej-itnet,  KaHiugbam. 

'odnctton     CaiL— SiaRle    covered 
th  wvw  between  the  lajen.    Adar 

„, 1  Um  whola  for   some  hoora,  wiil 

ftan  MB  In  Meltad  partffln. — Siqva. 

[46N7.1— Walcllt  of  0*tUe  —There  is  a  imaU 
bat  dtv  ^)  book  publiiWk,  Ithitik,  b;  Simpkio, 
TTfl^h.ll  tMd  Co.,  ullad  "The  Fumec'i  and 
Qrulet*a  CompanlOD,"  b^f;  a  sort  of  leadv- 
n^imar,  diowug  in  a  *enea  of  tabloa,  the  wbigbt 
of  cattU,  dieep,  awliia,  of  but  gifen  girth  and 
loffOt.  I  thlnlc  thl*  would  suit  "X."  — B. 
Stack. 

>7.1-Wsl>lit    of  CattI,.    

■ing  rule 
jirth    bel 

I^rida the liTodnet  by  4,100,  quotient  i> 
uw  wdAt  In  itonM  of  81b.  uvoirdupnin 
matter  m  tact,  ttiia  rale  only  gives  l£e  w 
madaratslj  M  animali  of  'gh'irtbom  bi 
littla  ob— tiwtion  and  piactico  will  quickly  inaUuct 
&•  ntntor  wban  a  snater  or  leuer  dirisor  than 
4,10CnMoamai  ^iplkabl*.  I  am  uble  to  state  from 
j-Tir*'-!'  eapMWnce  tfaatths  application  □{  tho  rule 
abora  oiTn,  with  n  littla  pevciue  ai  to  tbs  uee  ol 
tba  dinMr,  will  anaUen  novice  to  arriTo  at  a  mare 
•oemnta  *-**■"*■  of  waight  tban  the  moet  eiperi- 
MWCd  bnteha,  goldad  bf  th«  eye  aod  toucb  alone. 
I  haTB  a  dida-rale,  mad«  bT  Johu  Enact,  of  N»w- 
Mitl^  MaAoetad  to  oalenlEite  welghi  of  cattle 
troDi  hm  ma*  ataacateintinti  of  girth  and  length, 
■ad  wUoh  chai  appioiimately  nmilat  r«ulta,  but 
frtmtia  nnanliaiDit  in  siaDeaot  t41b.IiieTei 
hare  mala  mncbaaa  of  it,  nreterring  to  woik  ont 
the  ttJmMUm  in  flgniei.— R.  R.  N. 

[*(B07.]— "WefBM  of   Cfcttlo.— When    I   Aral 
■iHtad  w  bnaolical  puttutts  I  iiaa  hot 
allwaiBg  ft*  *""''"■"' '  '  — '' 


a  to  get  to  wiD 
too  dieap,  anij 


nan  1  Bwuniad,  and  alio  vvoighoil,  over;  bullock 
lajdjiadl  waaartnniahed  buv  nesr  the  actual 
"  *^  Intlwioaleaoama  to  the  catlcalated  weight, 
.c   the 

, jnotBTDwers  of  meat  biifh  in 

Itnliniliiii  T^nnrr  The  aubj^ct  ia  treated  by 
lURaB,  tltla  "Meat"  in  hU  "KDcyclopieJia  o' 
AgiioBUna,"  and  tbcre  i>  alio  a  very  good  artioli 
in  WtmA  in  "  La  Bon  Feruier,"  at  p.  k;u,  of  the 
nai  (I  foifat  Whiob)  I  took  it  frem.  The  leaulti 
bf  Kmah  and  Engliih  plan  do  nut  correipond.  I 
find  la  mj  note-bock,  that  the  Soslisb  plan  gave, 
in  aatoal  leanlt,  a  more  fayouratile  weiaht  to  the 
feadar  Oan  Um  French 
maataf  37tNonof  aOL-  -^  - 
il  the  Inllook  realisi 


_.     gold  by 

by  tbu  English  mode  of 

,  reiliBadthirty-eightsoore 

^«a  pMndi  in  Om  asalea  as  dead  meat,  linking 
tb»    OOal;    whiht    tike    French   ^au   gave  only 


-nx  ncna  fonr  pounds.  This  miiy  pro- 
■itn  from  f^etwn  bulloi:k9  durying  more 
The  rule  ii  u  (oUowi. 
bodj-  fiom  junction  of 
oUob  of  tlia  tail  in  feet  and 
prill  of   tha  body  equart 


bably 

oBrt   ^ „ 

Take  tha  lanith  of 
Back  to  body  to  the  Jon 
IndMa;   t^mlab  &» 


lam.  SqiMNtbia  giith,  then  multiply  the  eqnar< 
of  tha  pith  I^Uia  length  above  given,  and  thi 
pmdoirt  bj  one  of  the  ecnetauis,  according  ti 
qsali^i  ooaditJon,  and  aort  of  buliotk,  will  bethi 
wridit  in  itonaa  of  141b.  TakioK,  for  example,  th( 
Xom  Daroa,  of  good  average  br'^cd,  tho  conatan 
for  half.fat,  ii,  '23;  moderilely  tat,  -24;  prime 
tat,  -SB;  Terr  fat,  -26.  Bt  WBy  of  eiampls,  the 
girth  bdng  eft.  Sin.,  and  th^.  length  4ft.  llio. 
(Oft.  Ob.)*  X  4ft.  llin.  x  '2.1  ^  Mxt.  Tib.  =  T63lb., 
or  38  MOia  Db.  Care  mart  bo  takai  that  the  bol- 
loek  Itandl  on  lerel  gronnri,  square,  and  not  dia- 
tubed.  nueemodaaareTerygnodfor  thoiewho, 
likamrMlf,  haranot  bean  brought  up  in  Iba  farm- 
«aid ;  bat  there  are  nanT  meo,  both  butchers  and 
lannen,  who,  by  eja  and  hand,  rnn  '.ell  almoat  at, 
near  tiM  man.  I  baTa  En  eereral  cases  teated  n 
own  bailiff,  and  taldom  fouud  him  out,  one  wav  < 
tbe  other,  men  than  halt  a  Fcore ;  butthis  wiedo 
fa  not  leajnt  in  a  daj.  I  hive  made  i  iperlmeo 
fnwaigbiBg,  but  not  neaauriog,  both  in  Eheepand 
pia;  bnt  aoeqcB^ia  more  dilTicult than  with  bul- 
loSka.  In  the  eaae  I  gave  by  way  of  eiample,  the 
bnlche*  raallted  few  or  five  pouuda  lesathanth 
wn^t  calontatad  bf  meaanicment,  but  atill  mor 
than  ha  paid  for.  I  took  particular  note  of  thi 
oaie,  beoanaa  I  took  the  trouble  of  sending  my 
bailiff  in  to    aacertnin  the   actual  weight ;    hut, 

tidglng  from  tetultt  with  another  sort  of  bullock, 
fauna  '37  would  have  been  a  better  DOnatBDE. 
Tmiting  thia  will  be  ol  aervice,  1  eubaciibe  m;»lf 
— KaosA  Bux. 


aNANSWEBED    QUEEIES. 


At)  Ok*  ftr  U^  btt^  nf  lirirftllaii  conliitulari. 

cenuT  lart,  "  Juk  nf  All  Tradiii"  litu  rcclicd  to 

To  "  L.  W."  and  "  W.  W  3ti7. 
DaJDOa.  3J7. 

.     l^iprmmd  [jiiidLirdB.  .^. 

IMW.    (Juantitf  of  c:uu]  lUrboyiacd  Annuilly.  gS7. 


.    ApCTtur«  ol  I  Ibjuub-Ulaiaei,  4' 
iiiiik'r'BSbap 


QUEBIES. 


l«lsnB.)-Ph9toBpapWo.-Conld  uny  bn)th.p-r,udi 
uby  TJot-mi'lul   and     flaiJiFd,    or   nUiued.   whickcvi 


hofOETnpNi 


tity  iif  lijht  throo^rb  lu  ■  ngnar^  foot  uf  duihed  alua,  loi 
I  pnw'.nu'  the  Inttor,  fnim  unly  being  colouied  on  Che 
ouUule,  mulil  Ivt  more  %ht  thiDuKb  Iban  the  furmer ) 
but  vili  it  be  enually  u-i  mttEicat :  Wuutd  Mr.  LaoiiutEr 
'"■  ,ble  to  Uirow  any  ILiUt  on  the  lubjuuL  !_  AJiw,  what  in 

giuK  for  the  above  pmpiwe,  anil  hiivine  paid  at  tbe  nU  of 
Xi.  pel  loot  for  it,  i  thought  it  would  have  been  po'.- 
aietal:  but,  I  aucpiM  I  oipectcd  t»i  much.  I  would 
aJrio  liu  Lo  JvniUhl  Mr.  IjuicaaLcr  uf  biAppjmite  of  about 
jLi  m'ntlu  ago  U   Rim   ui  in-trirtuni.  through  Ui 

for  hia  Ltllc  gem  nf  a  porkcl  aunera.  I  was  In  the  hope 
of  be'DR  abl^.  tbia  wiuler-tiiuc.  U>  bave  made  mrRtli  n 
few  mflr  for  the  -summit,  u  I  tho"Bht  we  ihould  have 


pramUed  some  paper  on  cuil  mikin;^.  vbicb,  I  havt  an 
noubt,  will  be  -nrr  ioiercHlinil.  1  hope  he  wil'  think  uf 
the  photographer*  tir^t.— No  Ul'j, 

[46210.1 -Wlientetane  ScldKO.-I  kaTeJeatalnut 
Bnidiaia  Wbi-W-na  Iffi.Uu  fr^m  1  ohm.to  2»:  but 


iuct  untiJ  f  have  sol  quite  mutidlcd  ;  the  Icnnl'  all  are 
ufulluHa^- 

,^  ^[oal™nomct*rt«r.i.inal.jjTj^j.l^i„   t„  1,^ 

^,g[l.,idgetonn<„u,a  J     -^  ^     mesa.ed. 

pise  138,  in  Frc^vnoa't  Elortii-  ity,  ia  the  plan 


[4in>tl.  I -Viola. -Will  Bom  one  kindly  gWe  dlmen- 
joaolagotid  vio'a,  and,  if  pojiibU,  Inelrnctiona  how 
I  make  lt^--Ci,AaioaaT  No  1. 

IIKW.I-Unk  aott-fl.-wm  aomc  rcailer be nood 
louRb  to  gin  me  Ihc  mica  to  Had  the  dlmcDuau  oi  the 
at  tnoti  <□  I  1  irlah  to  nt  a  vertical  engine  with  It,  bat 
AID  in  a  t-3B  aa  rfgiirdj  ihe  rule.  A  aketoh  will  gnatlj 
oblige- A.  B.  C- 

[46Ml.]-CaloulatinrWBtohandqiaokTraina. 


uf  mr  Lndge  y  but  J  c  dvtm  not 
193,  piMIC  MJ,  fn  aimo  binlk.     V 


ind  siill  loiv.i  lac  a  ui.i'  Hut  .uttaix'  to  llll  up  the  unoc- 
nipiud  sp  i«:  with  3G'a  l-SvsVKu  *iii  Aiui.s, 
[40211.]— SuBlne  for  DrlTtncIiathe.— To  "8ui- 

;!oi<T."--TriUyuHtIodly«i>—''-' ' -—'■ — ■- 

ileniiine  onifhito  he*-  '-"- 


)  of  iteain-cIio> 


r-eutting  lathe 
-"--'botletfL. 

bent  <    Alao  please 

ind  exhauat-pipFa ; 
iamcler  and  throw 
and  Hy wheel,  BTi'l 


l«Ua  aliuuia  be  (• 


.a  You  LiK 


hiLUHt  port',  and  diimieter  of  ^t 
iil»iaiiealHle<TatvanbiHililbr,  i 
of  i-cceotrlD :  alAi  iiatoftt  r  of 

weight  flv. 

ball^aad 

of  renioil  tluJlwhtu  cDgino 


£4Mia.]-Ta  rotable  Blaok.— In  my  hui'inau  talfe 
iianiitiit  uf  Ib.rnluvc  are  u>.ed.  It  cornea  in  cutu  from 
lull,  art.  CId.  Ligb,  each  c.wk  containhiii  6  to  Gib.  of  the 

MT  i^nieful  to  keep  th- ui  in  a  plicc  far  iiwaTfn>mflic 
r  light.  Can  an;uae  uHIrc  me  with  tho  probable  cause 
>r  thtt  mominir.  on  myfuromansoinginto  the  place,  hi.' 
'aj  aurpTiaod  tu  diid  oni?  c.uk  c  mplcttly  red  hut  imd 
umt  withm  Sin.  of  the  gnnuid ;  I..rtuDnt«lf,  it  was  in  i. 
ctuchei)  fhod,  or  the  tv^nanquca.'cii  would  hLirv  been 
la  only  other  lubstanc  I  ilnreil  In  the  place  i» 
wd  oil,  wUrh  tho  b'nck  ia  Anally  mixed  with 
[ouHna  vurpuva.  I  iuive  aa  idea  the  fault  lic- 
ig  uf  tho  Cuba :  Ibcy  ace  lined  with  old  new— 


Teb  ChiDon  autboritiee  gave  the  public  free  a 
of  the  telegraph  lines  for  a 
MKntly  opened. 


ve  the  put 
outh  when 


.oiled  liDBi 


of  our  tai  iuu:>  ;imilsti>  al  f  rlendi.  ~  U  U.I.So.S. 
l4rai3.]-K9aanrinB    8team.-T.,    "Sijsi.-u1(t" 

rei^uiiementa,  ■.gm-a  la  supply  U.  with  tulBoientto  du 
thi^  worliof  dilvmghiaeegluoi,  Ac.    Tbu  1  nwat  melboil 


of  cbitjlnir  for  the  ateam  ta  nMording  to  the  preeturc 
dialled  by  )l„  say  SO  or  3U  or  4lilL>.,  aod  to  on,  the  price 

„-.. =.i. ,._.___.       .,_...  „..       e'bod.how- 

maauretfae 

mentt'uatngit  ccnaiimically,  Wliat  is  wanted  la  a  ama 
means  of  meMuiing  the  ndiuoa  of  at-am  auppljod  on 
the  name  principle  aa  a  gu-meler.  Is  there  auch  a 
lhin(t,  i.r  in  any  tieltar  way  uf  chaigiag  for  the  ateam 
known '.  uud  ublige— □, 

l46214.1 — Stone  l«atbe.— Having  a  latha  for  atone 
lumiiw,  und  lome  wurk  Ixung  too  heiwy  foe  foot-pomi,  I 
bestukajwif  budid  uf  lour  able  coneiponilenta  oa 
lii-wirk  «ill  infom  me  [with  almple  skttcb)  Ifl 
cuuUl  m  place  of  treadle  attwli  a  tlyiAccl  on  end  of 
atrrmg  bca'b  fnune  to  work  with  overhead  geir  with  fl.t 
(trap.  Plme  to  srate  wbit  idae  whecbi  miniied,  my 
preaimt  wb  el   being   itt.    over;  mandrel  dilt^,  Sin.— 

[4GaiB  l-Stamplnr  Ink.- Will 
k'Udlyijireuu  r»ipc  Tur  making  ink 

the  ink  ohould   Lu  'lulck  -  drjiag,   ai 
length  of  t  tuc  on  pad  uf  at^unp.— H.  £ 

[iiS^lS. ^-Strength  of  Materlala.-Cnn  anyone  in- 
form me  if  thfrv  ii  anr  method  f'^r  floding  the  amoaiit  of 
prcF4.-uri:  that  i  H,t  and  ahoet-Xron  and  biau  will  rcalat. 
at' erhavlBg  ascertained  the  thickncaaT  I  wiab  to  Hud 
the  reaut  m[!0  of  a  na^U  model  boiler  acid  cylmder  that 

[4an7.1-n:o4el  FUctrlo   Bnglne.-Will  any  of 

nder-i  kindly  initmet   Die   how  to  make  a  model 

'-  -  -~~-l  aa  miaattly,  and  with  drawinga,  aa  poa- 


any   contributor 

ia  oecoAwry  that 
id  hutamodeiaM 


a  i-W^.  "  " 


n  Jewellery  job- 


uathematica]  friecdii  k  ndly  hi 


iCIlii 


Dd  makir 


.-I    hare 


CTnnk.rdiaft  to  TDikLpir- 
rhaftiiatt.  3)in  ;  wheie  the  link  will  be ooupled,  Ike 
throw  of  the  iccoitric  in  iJiD.  ^rbacl«igth  aball  I  re- 
quire the  liok  I  Wdl  it  nui'trc  If  I  have  tbe  link  loot 
enough!  or  wdl  it  reoulre  It  tu  bfl  an  exact  length  ! 
Pleue  luiy  if  a  atmfght  link  will  do  ju  well  oa  a  curved 
one  geared  in  the  game  way !— AaiTiua. 
[4t!S13.1-Eleotrio  Alarm. -To  Mn.  L,\ica5«»— 

a/to  make  bel°r.aB  at  0  n.m.  l-Bt.es  Vi^. 
i40M4.)-BilvaT  Solution.- Will  a  me  of  oar  prio- 

Sidlon  of  Auvir  aolutlon  to  biigti'en  plate  apoona,  ftc.,  a* 
dlowa;  Tuone  gall.n  of  watrr  ;previ„ualy  boiled),  1 
added  atiout  4ui.  p  .tuah  r}'uni1e,  and  lor.  chloridi- of 
eUver,  atirrvd  the  whole  well  up,  and  allowed  to  settle  till 
next  dty ;  then  added  a  few  dnipa  biimiiJiide  of  eatbOD, 
whlob  turned  the  eolutioa  aa  black  aa  ink,  and  iwiei  at 
muddy,  tJiFttrld  of  which  I  illteied  the  whole  aolution 
tirlC4  through  flltei-paper.  It  platoi  well  enough ;  hot 
It  I  leave  tbi-  nrliclm  in  the  aubiliuu  without  cunataotly 
™....;.,..  them  about,  Ihey  a>c  a>v..rBi  with  bbick  alreaka, 
--  ■■  ■  i.„™'.fc  wiu„iae,ue  tell  me  where 
it  Diiniell  b  "     ' 


ndnre 


,cull  to  bur 
lit  I     I  U.4 


old  nlver  Kpoona  for  anode  1  should  likotogofuly 
into  Ibbi  line,  and  will  be  glad  to  know  the  beat  woika 
oot].e.ubjct.-P. 

[48JIS.]-  Steam  I^nnoh.— Would  "  Bunligbt " 
kindlj  toll  mu  if  an  engine  Qln.  dia.  bv  Hin.itioVc,  vitli 
one  of  Cocbr<n'>'  3  a  h.p.  put  n'  tnuni:h  Iniilcn  would  do 
foraboar.  ^fifl.  long,  (Ift.  nin.  bcim  hf  3ft.  Sin.  dnp  1 
And  at  what  f  peed  it  would  urlve  it  I  Alw,  would  the 
builtr  be  large  enough  to  follow  engine  at  DUO  rev.  per 
minute  1-UiEih  A  Fix. 

r4Giin.]-aold  Solution.— I  shall  be  glad  if  some 
ptseliodWdinll  tcli  me  llic  reiion  of  rayfallnitto 
gi  d  !  —  I  had  one  ouar  of  g  Id  lolu-lon,  whieh  had 
previondy  a-orked  wtU.  and  Kiran  good  coloura,  but 
which  hilt-rly  worki-dvery  faiily,  In»ol«i.-d  to  make  Tip 
a  new  riolutiiin,  po  Lvapora'cd  the  oLl  one  fo  drynq*, 

button,  weighing  Sld"t.,  wl^ich  I  redianoUed  In  aqua 
r«ia,  addlnv  an  exccaa  of  hydrochloric  arid  to  throw 
down  any  lilver  tbat  might  be  protnt :  then  added  half 
acillof  wn'cr(pivviou%  buQi.'d^.  dltetcdoui  theailver 
then  preciidtated  tlic  gold  ty  nddlag  to  u  illtored  aolu- 
tion of  Bufphato  of  iron,  I  iron  to  lu  water ;  washed  the 
Sreclpituto  nml  redlaiolved  in  a>jua  le^ia,  •.vaporaledta 
rjneaa,  andiUiHolnd  the  t(trchloridl]ri]bDili..gBoluthiD 
uf  cvKuidc,  about  i,a.  to  the  pint ;  boiled  the  whole  In  B 
vnter-luilh  fur  one  hour,  then  tried  to  gild,  using  kall> 
a'jvcieign  rolled  thin  for  anode     1  failed  ti  yet  ad™  it 

nmplcd  up  two  tbrco-plnta  intcii>itive]y  i  tint  tho  ial» 
..  lour  I  c  uld  get  was  a  .i^rty  gi.eniA-felljw.  WiU 
wmeone  tell  me  where  I  fadi;dl  -I  ukt:  the  ordinary 
cyanide  of  iiotoMium  at  ia.  i»d.  jier  lb.    X  may  aaj  have 

ba.lH.*nfi™ith-E  iiLtaB  MecHAJii'i..— B. 

-Ground,  Pipaclay.  -  Some  of  nur  largiat 


Ucu  printers  are  brpnuing  to  n« 
w  thickening  ilay  for  (hdr  colour 


"^"S 
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noBpaarj   10   thiilten   ontli   i3i.-i«npliuii  ol   culuur.— A 

[<(!»».;— OrindtoBT  aaliditoiie.-  I  inrii  tn  irm- 

trf  "cjTjra"  re[-oiumencl  the  b-Kl  pTBt^'iral  T^rcrf  ITrindiop', 


-wByuni^uy  oi>Mn:itie>ai  the 
iif  the  eanb >  di-itucc  fiom  the 

■WMlher  penoitl  in  tlin  -my  at  obNuTving  tbe 

nwat  ol  Hie  ImuiC  io  )hl.  cuunFr]'.— K.^.  D. 

[«iao.]-HBn»ltl««l    Pipar.-Wcmlcl 


•I  thp  quot<ao 


iMO- 

„  ,_,._,  JidiSnl 

iliilan  pt  wcnWnr, 

J  paper  kei?p  lu  wi?l]  lid  ihtf  plaUj 


J   doaood    th«T   l^^t 


.1   diBfljpiied  vitb 


ing  thkt  u  Bot  ouil/  rcmavsl  bj  bmhing,  ot  CTonbr 
piiBiloe-4toD«  uirl  lru(cT'.  If  the  pLuktiurfl  tiiltcB  outoad 
the  ddCj  tie  huikt*!  In  wftttr  f  ■  r  about  two  dmrd,  tli*' 
cobI&t Is porl'rU)' iliwilvnl.  Ii  it  puuibic  la  prgvcnt 
the  d&BlDtiiKliaB  ■ItugBthcr,  itfthinit  bitafeiliiK  vjtb 
tba  ponna  natnie  of  tlu  Ton?,  or  in  out  wsy  Injuria^ 
the  [danti  I  Thu  poti  have  boen  ta  luo  nearly  two  ynun. 
Mid  have  RTtiTM)  lepwlnl  clEiuiiiii;<-    It  ■•  rcuHckod 


iniiw  pL& 


im  but  UUIa  VI 


h  Cjngtt  thta  the  oOu 

Ii  il-wmjt  niedtaUivpluta.-O,  Q. 

l<an.]-BtarB|MBBtterln.-HBTiiig  found  Mr- 
ButoB'ii  itonce  bktMry  very  niiwwfal  dd  ■  Hoiill  K«le 
1  diDald  ta  ifUd  If  ABv  of  yiinr  roAilan  OLnild  iirfurv  vn 
«hit  ii  Ite  KU.F.  lb  itOic  mme  lu  F1ant«'iHi»ndiiTy 
tietten— i'B  voltb?  1  he  fiilloving  actual  cuelrOiAQla 
be  flid  to  ■»  dim^iKil  in  thew  ttf :— Ofren  a  •prtnR 
of 'witer  nnnlrir :!)  Ralloni  dm  mniite  IhrouRfk  vy.  *ra 
wdiot  IMn.  Iciif  pipe,  wTlh  fttiil1uf4tft.  inthudis- 
lMMe,irhktwill  be   (h«  bi<n  mdhnd  irf  tunlngUio 

Ae  the  spr^  ji  mnninK  all  the  m  hvum.  and  The  lipht 
wnld only  ^ err rruirrdqwiiT  rix,  vtnidit  be  ailTlnable 
toiueetoin^f  lAlttEiea  or  tlw  cuireDt  db«oCT  ^"hat 
voold  be  ihq  but  type  iif  dynevot  and  would  it 
be  pnlenble  b>  nind  the  vlir,  do  ai  tj  gin  a  unall 

batblies  in  niXpla  arc,  '>  r°Iu  "tinvi'  hicb  B  M  J.,  and 
duis^  thi'm  lu  Krl»  1  What  alu.uld  be  the  six"  ot 
caatmga,  wim,  end  icaliitMniiH  I  'Whit  tat  phuuld  ths 
at«aga  1ietterie«  be  (  What  puver  bbauld  bo  ^raa  off 
*  "  '  ■'  -  -.     .-  ™  irlmcte"  Byat^mby"  " 

--  ,.-^,  ap  to  1.000  foot^poui 

mild  1;!'  Ihu  b«iit_Ic;nii_nf  Ump  ta 


hi  a  nnall  turhine  nn  Uic  "^rbirlL. .  _  .  .  _  , 
abore  tprin^  I  ^^''onld  it  tfotio  ap  to  1.000  foot^poui 
perminoU-f  ■What  wimld  li"  Ihi!  but  Ion-  " 

■nbrail  The  Sinn  Co.  kUte  thatihi4r1ampaan>Bbout 
BO  ohma  »*iftanee  irhca  nitd;  and  that  to|riTea  liirbl 
it  U  landleg,  a  currmt  n(  4t  to  a  alnpOirn  a  rrqnlnd, 


luuld  >y 


iiiE^I.P 


may  lay  Hat  1hi-iwj'tiru|ri  vduM be riiircbiuicd  ivady  to  &t 
up.  to ae  to  only  ot-ed Che  wiic  liijlos  uu.— J.  Hikhjil- 


fte  hune^nii  i- 


.";'j''»'i 


onenl  iLidem.  UDkia  they  aretbHUuBfaly  utplaii 
[«a«.l— To  •'  p«(ware(i«tnff."— rouid  roo  iindli 

tnwipierf.wlth  unetonlh  e>'mpnu>nI>gv«ithuatpuCtiiiir 
lanntpuleta!— Tsoi'HLEu. 

[iat».1— BednclOK   Bolaace  -  SpiioKS    with 
Aoill. —  I  bjivc  Iricxl  In  rtduvL'  ll  tuiuiiffi  in  k  v-^'"^ 

la  bate  bid  no  impieMtiun,  lU  the  wj.tcb  ^im  ua 


ouTunch 

.    _  ..ioi-BlheBi 
and  riharpcmin?  nf 


rwBr.l— LlthOBraDhT-— Nmne  litbuaranbic  itfjio. 
onvhidi  I  put  okclehn  m  bWk  ILUie.  ink.  would  mil 
pilot  at  all  after  kacpiiii|  Uiiee  niuntbi.  I  inkel  thi^ 
BpwlthtLe  rriutliig  ink, 
tham.  What  ma  Im  the  la 
lovdr.— F.W.  TiiuHJ.-. 


_y6i'».l-aiovaWo  Bond  QrllUnir  UmUim. 

T(nIion-i.e.,ui>msl]  marhiiu'  (or  drlllmir  Luleiinir- 

drillB'ai»*ai'iim'"wilii  "ilii  ""^''um  tori^mi.nlnK 
gincmdpnllDjs.  luid  lulnuce  weight*  uiliiwtud Ui ki 
mpealapii^rteniljn.    Iliipe  Puuwune  vUlBtTem 


[«!»»'. >-I.BiraL~ Will  Mf.  -Wrth.-meia  «  nomc 
nmrkgelr-adenilriDillyunawirthi'  (ullunlos qunliui 
lonmgeaBnnlii  do  niiae  woik  vilh  mr  tnRint'Oi 


opcrly  done,  the  irt*Bin-nilTe  ocdlratnlly  eiplodw, 
iichinjuiuhim.  Who  ii  liable  fni  Iha  man'i  wa^w, 
'  — .Vml.er  the  dnn  thnt  I  employed  to  do  the  wei^T 

(lOHl.l-SIateBoof.— Tn  faikiDi(  nutihe  weiRbtot 
ite>,  Sc  ,  un  II  mor,  why  ii  it  that  the  ipan  x  weni^t 

ST  >tnan  toot  of  load  x  dintanee  between  prionipala.  ii 
ki^  nd  thv  loml,  instead  of—lrnk^'Ui  of  tK}th  riLlten  by 
"  ipvtsqiuue  foot  of  loud  by  dixtaoiH  betwren  prin- 


the  patentee  in  lu  n.'ceive  a  lump  aui 
Tiiny  fur  the  privili^  of  wai-tiuEti 

IhtoDtee  from  leeeiTbig  a  Hiinilar  w 
I'arioui  nihcieompaoieifortheiifili 
ininxlbi'iutenliunl    IVhat  I  wani 


[W-Jta.)' Throat  AtTbotion.— Will 
kindly  iulvi-u  oi  u>  tba  folluwins  T— Uy  i 
■lurired  r.ir  about  tno   yean   wilh   nn  i 


Dr.    Edmsadi 


lunt  ut  .lehtmr.    Tbeee 
Ecnt.    Al  iuter^iile  it  i 

y  tniiiblwrnnc  H  BWm.  [ 
ently  I'iiiuUuitly  lb 


meUiing  foisirn  wag 
U>  make  on  effort  to 
with  a  coniddeiablQ 

M  ■UT^ty.''l^ll 


I  elTuita  Blade  In  cleat  the  (hniec.    1 


[«1M.1— DiSarontlftl  CKloolnB.— Will  Kunebady 

xpltinoudlUueKata  with  an  tiample  how  U  flsdUis 
eat  (reneruted  by  ixn  electtie  from  chu  fcllovin^  formula 
iven  br  Prof.  Cli A-Muawall :— 

Where  J  !a  Jonle'a  drnamioal  ennlTalent  ot  heat,  B 
leiiatjuiee,  •/  current,  and  (  lima.  Muit  h  be 
multinlliii  by  the  pmdaAa  of  the  mue  of  the  oonductn 
■  iTo  ils  apc<!ld0  heat,  in  oidor  to  dclennlne  the  iuaieaae 
f  Csmfeisture  due  to  the  cuiRut  I— GLOtituia. 
(-IKlia.l-a.B.B.,  No.aSS.-WaiithiiKoodaeostoe, 
rhich  exploded  lutely,  four  or  >ix-euupled  I  Itiide- 
:nbod  ae  havios  a  hi^ie.-It.  X.  □. 
[4113411.1— aulphata  Of  Cojjpor.— Will  "ABulyst," 
rnomoothirkiuJ  reader,  inform  lae  o(  the  boit  moins 
f  eonvetOnir  nitnite  of  copnc*  into  lulphate  0/  oopper, 
jruniaaDanlell  eelJT  There  ii  :i  Unto  quantiqr  ot 
re*  nitric  acid  In  tb£  nitrate  of  copper  I  hiM  tu  use.— 


[1S1M7.1 -Photography.— Will  » 


L4«Si4.]  — AmKtBur  Diun&tlO  Olab.  —  Mywlf 

3d  u  few  frk-nde  are  ipiiTig  to  do  Humethinv  lo  iraUHo 
_ie  workisE  man.  We  thoii:;bt  □[  a  tiimicai  faice,  or  a 
litCle  pliiy.    VS  HI  ioma  f,  lk>w-rcadcr  kindly  give  name  of 

a  little  iBrtiactlona  how  tu  Ret  on!     We  havu  gut  a  quo 

Inim  room  with  BtaKS.    It  isreaJLy  toi  the  binoUt  ul  the 

-nedlond  Working  Hen't  Club. -A  FaLuiw-Wuukiijii. 

[1G149.J— Bb<OI»^t.'BI>'— I^T  daughter  when  about 


Cii^liea  uuld  ano  nati  i 
blmunda  kindly  ny 

venUng  r»iuTence  i-i  tboH 
haaHoytbiDg  totlawitli  it  F 
I4Uti».]-7lttIiiB  up 
kindly  tell  me  bow  to  Ui  ih 
Irouah  LutlMI^  t    I  want  U 


10  f  Date   tried   i 

.l-InhalG 

Jnlion  treat 

klnili'.'ddiii.u^'soilj 

Th'e^r^i.riui:.li™il 

duity  tuns  inlialini 


'tiitmn 


\  Idttic  Don 


A  her  pembtU'. 
attAckii,  and  If  diet 
rr. -Will   Hnneone 

Uiemorweagi'lliera'. 

erul  t'l  nrQidiPtma'ud 
..... .  ,]„  ^^^ 

ik'd  the 

'hltendi' 

i'  added 

ib-iutaludf-nlat 


tab'eii  ouuf  ul  i^  added 
~iib]f-pln' 

-,  „  ._ii>din. 

hiilitim  lliniugh  the  moiill 
lu-Uihi,  being  ei  nlmoed  fn 
ulnir  and  eTOlIni;.     fittl'Ol 
n  |>lnl  lutUt!  uf  thi 


ilull:in  :t3)  ii  ch-iTvcd  fur   ubuu 

liuuid  and    iulmidig  nppBiBtiui. 

lln^4'  from  water  huTing  laki-a  up 

riuunlll.y  nf  rum-n,  wh'eh  it  phm  :■!!  y.]iira  wnnn  d: 

iind  Ihii  miing  tbiiinirh  Ihe  hmm  t.<  Iho  Id^d,  revitlfl  » 

iind  I-iu'Mli'  ilif  whole  ii-Bbm,    ('ould  any  o(   yinir 

elrtToinil  reaili.rK  angs- 1^  a  inetbtid  liy  wTileb  IbtHabvirp- 

elBellnt  wiiy  ^l  tm  tlie  mmc  piiriiHi  I-  Tl«. 

BlectiiO  Bella.-  I  w^nt  lip  pro^ortlonii 


t.i  11* :  : 


r  aud  Itn^tb 


[41163.]— Spin- Wheela.—wni  wme  twinnwli,! 
Idndly  Inlonn  me  how  to  loMcn  iipin  whivii  t^ip 
Hm«1  DndrynKrcyUndcru heated  by  ^- ■    " 


«  Hxed  UD  ore  9iin. 


!4S3G5.l— fltsel  Stsnoil  Plata*.— I  net  i  ur 

btcneilpLitee  iib<iut3i;in.  by  g>n.,  andfoitlietiuriml 

luuld  I  get  ttin  •hwli  of  .trel  laometliiBg  Idif  ebila 
ued  for  itrtngUiminu  Ludy-ataTn)  IdiKe  tsoait* 
What  kind  of  ehop  would  ba  likely  to  kerp  tiitm:  I 
■uppw  it  would  be  too  bard  for  etoiidL  eutt^i  to  mv 
lieiunalvayi  if  lo,  would  X  leiiDirc  Id  pnnnib 
ulale  with  Bruniwick  blikck  und  bile  It  witlilu(n:i[<: 

[imw.]- Foor-Batev.-To   Ma.    Waminiu.-I 

moiiatfO  abiuiaeee,  t^opieiblaea  of  wfajcb  areooa^m 
lur  £T«  per  annum;  it  ia  aaacHca  at  £ISO:  raUdaldl; 
UTB  the  guardiaofl  power  to  rate  me  more  thmmyTitf  1 


"ugAu.  n. 

[W16T.l-A«tfonomtn>l.  —  Weold  any  iri  ^nr 
Toidcn  kindly  Inform  me  (1)  Wlwlber,  with  tbffiijv 
of  a  rilmeliag  lelenope,  havlnir  ma  apennn  of  Cii,  I 
aonkl  find  Uriuuu,  ail  eee  that  It  will  ahortly  btaom- 
ntloD  I  (3)  Wonld  the  dine  be  pcrcepttbty  m^U 
Witt  a  power  ot  m  I  and  If  eo,  to  wl»t  extnteo^iail 
with  Iks  din  Dfeatimvltb  tba  eaina  pawn  F-liao. 

r4eise.}-DlBaoloii»tIon  of  SrlokB— XykuM 
wElcb  ii  bidlt  of  ni  1  Brltlgtrater  bricks  Ji  mm  lidi^  until 

iswueliad  offby  every  ehower,  but  rcappeaa  laaLld 
two.  I  belicre  anJb  dlicoloiimtiona  Bie  a  nniia 
fault  of  red  brfeka.  Perfaapa  aome  of  dd  poeMl 
readern  cua  adviae  me  how  le  remedy  it- — B.  B, 

[4ai».]— Flaton-Spead  of  Iiooomottrw  - 
Fleue  Eire  limple  role  t<i  llnd  i>i9tfln-rpeed  of  l>»r 
cive.  An  eni;ina  tiaa  rfc,  wheela,  cyllndan  IS  by  ».  i: 
do  miles  an  hour  what  is  the  piatoa  apaed  I — A.  Diiria. 

r4«Ma.1—Itailwk7' Brake  ^ormwla^I  harti 
fable  giving  the  reaulta  of  eome  brake  expskenBa 
•econds.    Will  any  eorreepoadeiit  -gtga  me  a  fa^la  ■ 


ADaivKi. 
-    dataflfl    of  tfce 


thaolht 

toHndt 

)-Brikoa.-WlU 

jnkea 
new  Hl. 

[4eae3.i— B*ttei 

— '.ilefan  kindly  - 

obaigtng  the  inner  cell  eouLuuins  the  carbon  plmle  i 

Immen^d  in  aeid  Mlution  i  but  I  aja  not  pleaaed  win 
ptrfunnanic,  iia  it  gi^i  very  weak,  und  at  ttmnafiia 
allogellier.      Ja  this  due  to  tho  corlroae  polaruBj 


. eiy.— Con  Mi'.  IiancutK  or  auT  oao 

alcctilcian  kindly  inform  me  of  the  beat  f etia  of  UoQ 
'  —  """' power  DE^aal  to  fen  <i« 


LIOMS.]- PorooB  Slaba.- lammikbijopitrrt 
aniell,  and  thnught  uf  viag  Blaba  of  plaXFr  ef  M 
i>4eid  of  enilhenware.  I  ahoukd  be  glad  of  aeir  iafB' 
ion  oa  to  their   nslatita    dur«biliiT  and  iiaaaiai 


at  ouec  the  aimplent  uid  w  _. 

rolling  mill  un-tollieg.    Any  iofurmntioa  iipu 
cugoate  mattera  will  be  tbankfiilly  reeeired  ky, 

(4dii».J— Dombleton'a  Scraw-Oatter  fMAi 
Idtthe  — I  once  aw  thii  machine  [ma*  by  Ti^J 
Uiuidutter)  uaod  tor  euttiafr  a  acivw  to  aweodabB 
atout4ia,  indiametcr  wlifi  perfret  meetf.  Aio^ 
apgiliHucca  for  orlginatinK  eerewe  oa  lathe!  epiiiM 
Kith  tmveiBhg  mandrpli  or  imide  ■crpaeapBBarM'W 


nmo  line  Iif  tiioroortcnvindentawunld  giteafal]^^ 


t^Klsm.]  Lathe-DtTlBlon  Plate. 
a  cueular,  kindly  olfere  Co  ebow  at  hte  wta 
■"rheAiitumatiiiOiuntiuB  itnd  JIMndfia . 
veutiO  bv  u  member  of  thi-  vbnatoir  Me^i 
any  m.iuberuf  thit  aod.  ty .  ..Would  te.  or  t 

11  doubtb n  a nader  of  tbe  EwoiiMi  M ,- — 

UB  wlthade.«riptian  ot  it,  for  the  Riietal  baefti* 
more  oieciollr  for  that  ot  thoae  icddiag  la  Ht  en*- 
— U.ic  UrKaiSTID. 

niWT.l— OnrloiUI  Olock — Uuy  yrais  un  I* 
what  WAS  failed  an  American  clni-V.     14  rtBE«det 

^lM.1 


wliich  w 


lunb-ifud  similar  toil  tJieiuiuuu7M-i,iu»ipa£4:&i>--^ 
e-jl  ponitian.  but  hnd  to  be  rcvrrwd  dailT.  The  ^ 
tube  had  n  KffliUl  ball  of  wool  or  other  mtbaCsoeeeMbB 
whieb  FiinttnuUy  and  regularly  heiit  linUef^a'a 
(hen  w-ru  mnrka  luiIlcltiuB  hoara,  hilTve.  and  IWIH 
by  the  aide  of  the  tnbe,  the  poeitioa  itt  the  tuflliv* 
thetlme.  I^an  any  «>ini>t>uBdeat  intofm  igteW> 
ttulstonre  wai  in  the  murr  tube!  ^uid.  aIa4.atiEt< 
nut  fall  to  1  lie  1ott"in  ■luiLlpnlj'  or  >— -j  ap^In^ 
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jWiMtuuotremFiuberthan,  Auj' largo  boak«Jlpr  wili 
bc»b!ff  tu  help  ytin,!— AinTH'i,  Ulmaow.  [V'-i  thi 
coloored  g«Ifttiae  m  pntlenuc*,  :or,  paJDt;vitti  WAtor- 
colgara  and  vamibb.  Tbe'  deiigiu  uc  ctcW  with 
Some  uid.  Bee  the  liidl'e«.]-Oi>i  ii  tuk  D>beI 
{BbHtoMn*  HMl-eooIt,  Lqd^te-hiU.  ^pu.caq  ii  ii 
aUin  OiUTUt'if  ):unAieih#u#w,andj#kc  npnaU-d 

■ndnaont  Ttdumci.  JSo  dpfl^j$  agnmfoui  be  nvcn 
wiUiinltlaaiKctliio.]-U|ir.,l!niiciBi.ii.-  (Ekv  pp,,aM. 
Ul.  Vol.  XXXm.  a.Hangihe1iii«iuii,diiiuniI,  HQd 
then  p-int  ■!&  Mkk^O^. ,  .tke  back  nuinlwr.  fpr 
■everdl  recjpeo.}— Euo.  (^9  pFindplo  Ib  Huru'n.  See 
p.  10.  N'u.  4]r ;  u4  ip  No,  UJ,  p.  3lH.  one  m'^Uiud  ol 
DUIiimg  it-lc-KviPAi..  .(Sou  me  ijuile  right-nome- 
thins  ttt  act  ud  the  ef ot^iD  )■  wbat  u  ivquireii ;  but  tg 
got  Quit  TOO  mjuC  offuult  a  medicil  nLin,  for  penoniil 
nuiQiiulItni' only  b  a  Wo  nlde  1— Qdiuii  "-"^ 
■ciiRU.A  II.  (Yw,lhoca(nIceui.'of  ihe  C.7>(all 
SXhibilion  ii  piibllihed.  It  uvi  be  had  of  th'.  ■rrn 
prKv  ^Be  shiU  W)  -  Ut  BCB.  (If  y.ju  cannot  And  vliat 
Ton  r. -lu're  iu  bdck  LjumberB,  ym  most  pnicoie'WfLb'^ 
''CelntlalObJKlii,'  Loogniuui,  [lI.)-^fvaFd.    {Ktlier 

-F.  F.'c.  I'cee  p.  88.  prei-nl  vithmie.  Ci^phui 
mtsr  <■  owd,  anl  tie  (Inui  aa  lon^r  lu  you  plissc.  IJ<.'a 
of  Suid,  teuiwutiue  o(  air  ]— J.  K'      |V»u  eon  vip 


with  nAxhlcatUcr 
Vu^'xXXIlf)- 


H.       (L«  UlC    H! 


I  acUcd.    When 


arUdcial   hehtu  n._ . 

baD-paiTDt  >enon>>  Sea.    bumti 

Mod  lu.    (Beioia  Kcin  In  ba 

ta  ablo  to  jud(>e  irluu  eSect  the  c 

Icdiuirinfl— SiHi.  of  black    ro^in 

(duKd  upkia,  and  Sm.   of  be 

Bmroughlj  eombioodt  add  ^oz.  ui  nne  u 

I  dm^m  of  FrUHiiis  tltK  In  puwdvr.  When  Umroujehly 

mixed,  Ihin  with  turpeotine  tu  a  pa>t^  and  let  it  coul, 

mu'tabeiiog'  Ikat  it  becumca  thick  v  il  cuula,    Applr 

a  c  -at  wiLh  o  as,  and  Uien  poliah  with  a  bnuh.    Yoia 

will  ptnbiLSlT  Una  a.  naulbn-  quantity  of  bconrai  do.  Or 

Un  WeahellaciDiAethTlatedapiritf  and  add  lampblack 

and  Pmuiiui  blur.      Nu  pulbhioK  leqqind,    bat  It 

ciBc1ii.)-C.  D.     (Sccthcieplj'rivenlaat  woek.    Ai  tj 

other  Dner/,  yuu  msit  gi««  fiul  diroeniiiuog.    Uoplh 

hei«hlofb«okpiirtofare'iwi.l-9.  W.  WiTnn.  [Va- 
wnal  inspectiuD  needed ;  pR>bably  Ihi^  TibratoT  (it  the 
lai^r tevd tourheatlie wmd.  Bwtbatit  dsun.aad  u 
flrraljr  aoreved  dowo.]— Bicjiiatuil  (Wliy  not  wjite 
tojrour  fiiendalo  Chuwit  Oar  apaco  ia  TSaJlf  too 
Buehocenpicd  to  admit  thBqoer7.]—lNQi;[B  a.  [Poa- 
■Itlr  tSLov  la  no  damp-ptoof  euotaei  or  t  ■  ■■  -  - 
between  the  bflck  aniTat  >ne  walU,  in 

Ve  du  mAsow  whe 


X.C. 


her  uf  whicb 
m  be  obtaioed. 


thl"k  tbc  b«t,  huweiar.  ia  Uookbam'a  patent  itccl 
ribbon  aaifh  II1.C,  lold  by  Tonka  and  Sjn,  of  Birmlnc- 
hun  }-A  H.'.Auai.  (Wx  do  sst  ■'>  h'<w  elae  yoa  am 
_..__,...  -  -  iij,  wiamiintr  wiui  ihin  — -  -  "  ■ 
r  be  bouflht  more  ch-AP 
l-M.  K;  U.  TV.     (We  i 


^pand.)- 

I,  T.  8.,  Bai*;  A?  a7  CLtfi 
:,  AaTiiaunoa.     (In  type.) 


eriee  cnn  only  sppm  in  tl 


MatthfWi.-F.    While. -Enii 


-.     _. --      -Epiiia.- 

W.  A.  B.  — C.  O,  O. -Willie  -Sotph  W.jrkmi 
Mfchaoil.-C.  H.  B.— Analyat.-C.  R.  B.-P.  M.  O., 
and  bthcn bare npUed  to  iiiieiieaaLmdyriiniUrly  01 
adrqiati'lj-  anairerfd. 


iaiu-  appeajedi  and  \ 
■■Oinu:ra"auBitB"ti'm 
tndniTODiiDB  W '  " 
of  wUjm  ahc  bua 


THE  LATE  "SEC0XD3'  PB\CTlCiI.  WATCH- 
MAKER " 
W«  imi  onmmuniint.-d  with  M  i.  Coilea  mina;  uur  but 
'c  Ond  abe  la  didujved  ti  adapt 
'  aunUHti'muf  openln)?  a  anidll  tbjp,  and  bo 
ioK  takoap  a  borne  tuKvUier  foi  her  childico, 
^      -       -two  auns  and  a  daugUflr  -all  oi 

^,,., partially  dependent  on  her.    The 

Bf**.  R,  YPunsFr  Kobcita,  tbn  miniatu-  of  thf  pLLCe  of 
'worrhip  attended  by  Mr.  Cunlea  and  hli  fonuly.  bia 

two  Tiani,  and  tlml  ani  help  film  wiU  be  wdl  doiaivtd 
and  Jii.IiciouBlr  ejtpendFd.  Mj.  Rabrrta  haa  b1>o  kndl; 
Undotaken  to  ailTLse  and  aaalat  Mr«.  Coatee  ia  the  appU- 
ntloa  of  the  litUe  fund  oar  iMdm  are  ruaing.  Mn. 
toaites  hua  ctmdrod  tlirecamallamDnnt.ifr,.in"A  Walch- 
-  '  T.  B.  Howe,  and  ■  iraDllDimia  at  UuckioBhun. 
'      direct,  and  wliicb  ibe  WLubca 


nd  "  C.  R.  Bcoamont"  nggcit 
ucicscoaiiiDuIedby Mr  Conia toanrealumDi 
-eriai-d  )>t  annus  friend  and  republiabed  (or  tlie 
liii  family.  We  do  not  Ihinlc  tbe  probable 
lid   be   TC-y  gre»t,   but  ahould   bo  glad  to 

,  fat'ilitiu  in  onr  powir  it  the  idea  wpre  taken 

.    C.  R.  BeaaIIlOI)^1>-arl•Iltmngtl!■(imo^r 


WbiiJi'liaTobrm  eenttohei 
itoackuuwlul^c. 
"F.  M.  Crichtor 


^thein 

lie«T..-"l 

sisnTj-ss.-st 

IV  &Biie-t'  cnda  b'ut  for  tbc  att 

Wi-lu 

araootlMtlia: 

»P.pit.d. 

etn  to 

oimWhubwiU 

PROBLEU  DCCXXXVUI  — By  Miaa  F.  F.  SaiciiEV. 


WUte  to  play  and 


a.  B  to  Kt  4 
>.  Kilo 


.iKt«lch). 
10  U  8  mate. 
j>  Kt  7  (ch). 


1.  DtoQorKta  or  Kt 

tiRtlor  IA). 
■i.  Aji]-tbinr. 

(A)  1.  KttiBaor(B). 

2,  K  to  Kt  -i. 

(B)  1,  PtoKt  1  or(C;, 
».  H  X  Kl. 

(C)  1.  dKtoftorKBaq. 

or  Q  Kt  mOTU 

1.  Anythins. 


Whtu. 
1.  BtoBS.     . 

a.  Uale  pjic. 


and  a  Uwk  !»!»    ■'•'.  '.i.  ii 


md.  A  whii,^  pawn  on  K  m 
,  ■'•-  anliiur  Ihinki,  added  to 


I3IIE38  ITEII*. 

"A  r,l)II.LeCR  Ql-IDP.  TO  TUK  O.iiii;  (.1 

F.L.MavKa.  lyjudcn:  OritBth  iinl  i 
of  tbiH  book  fairly  repreaenta  it^  rout 
been  rumpiled  from  aloioat  crcn:  nviil 
arranifisd  and  ediiod  by  one  wha  bri 
nrarliml  eiperlcno':  ol  Cbe  Ri 
burup.viha  work.    Inanap 

S/ 


— _. app-niJix  i^  a  prize 

ilvinl  in  eight  m'iT»  |*S  pi^w-i .    The  Bi 

....„  „ud  analyr^-     -"--■ ^ '-     - 

williin  etaht  *i 

Mili^'a  c£eu  Oemi ;  aorl  tJie  tbiid  a  copy  uf  Mr.  Ui'yi'-'F 
bcMk.  Hr.  MesDc  uaea  the  unlvintl  nutotiin,  wMiili 
witl  in  Olid  oountry  nnduubtfdJy  belp  to  Uinil  tlitr 
numbiT  of  hla  roadrn,  ILoujtb  many  wil  1,  on  the  oilier 
band,  acquire  the  new  Dolatioii  in  order  to  undaatiml 
the  uiillior'a  leionrki. 

Ua.  STiiiiTf  haa,  on  the  expicalioa  '.f  the  month  be 
allowed  fur  Ilie  occeptince  uf  tbe  eliaUenge  iMuud  to 
IfcBini.  Zuktrlort  and  Hoffor  (which  hai  nnt  basi  nc- 
eeptedji  iasned  the  oonditiuns  under  whicli  he  ia  willing 
to  play  I>r.  Zukerkirt  >inal■^■hallded.  The  faliowlnic  ap- 
pear in  the  Ci.m  /Viijir,'  Chro-k-' : -\.  A  Irtakfl  uf  I2HJ 
a-aide.  S.  Nine  gamea  up.  3-  FilLem  m^vea  an  hour- 1. 
About  leu  naei  a  month.  S.  All  other  cunditiuna 
Bunc  aa  in  the  Bla'ikbume-Zui'SIt.irt  matuh.    S.  An  ad- 

bwin  ffior  wcvki  BJTtor  acceptance  of  cbAllenge  Mr* 
ai-:_]>-  j_. —  ».„  1-  _iiii..  *«  i;.rf»p,  *.> »»-  modiflcalion. 


the  Ch'aa  worid  'mo  of  the  irrenlert  ircalii  they  wil 
e*er  eapaieaeed,  tor  doubUeaa  the  pamea  wllL  in 
9nea  ecbneni  of  nndam  duaa  tuctiri. 

M*.  BTiimTi  ia  «lill  DonUnnln;  hi-  "  Analytinil  "  "t- 
rBra"ln  the  C.J'.ff,  where  it  acran  to  go  Tery  rough 
Willi  the  joint  cdtton  of  the  Ch-r-  .Vaai*'*. 

A  "ViEBi  CuHriT.TIOi  "  in  emuecUan  with  tile 
Bniink  Okra  Ma-j"^i~'  i>  BODDunced,  ud  prinea  offeml 


D,  MaUock,  Bath,  Ueiby- 


wood  roller,  Cbcaa  Kdita 
-     a-.    There  were  only  I 

ke  atatted  tlila  competi ,.. ,. 

Jull.  bnt  owini  to  Iho  calUpae  uf  the  paper  it 

conducted  in  Sacirt^ 

Tu  r  CiEy  of  Lond'in  Che><  Tluh  held  their  Annual 
Hcetlnirnn  Wednesday,  the  l-Jnd  ult.  Tbe  report  ahowa 
tbg  aati  to  be  In  a  moat  flo  mihins  condition.  Tbeiv 
waa  a  uumeToua  attrndance,  and  ei'crytbing  paiaed  oIT 
pHicefully,  which  waa  mther  uneipecled,  a>  from  a  opi- 
t4kin  quutei  tbe  reverae  waa  anticipated. 


iplete    lucowa.      A 

dniBiiiO  nmchina  waa  fixed  on  th^  locomotiva,  b«- 
nde*  whieli  it  U  atatei?  tho  rotarj  motion  of  tb> 
oaninge  udoa  w&a  used  for  creAling  a  current, 
preaumablf  by  other  djnamo  mscliinei  in  tcake 
Tana.  The  eutire  appuattu  n-ai  conBtructed  by 
(ha  looomotiTa  ouifiiioar  of  tho  tine,  nud  worktd 
lo  the  astialactiaa  of  aJl  who  attendod  the  trial . 

The  Metropolitan  Board  of  Worlti  hara  .just 
published  a  new  apedflealion  for  ceaent.  Briufljr, 
tho  conditions  ore,  not  more  than  lu  per  cent. 
reiidue  on  aiaTe  of  S.SOO  meshes— 70  per  liueul 
inch ;  to  ba  pauged  with  IhrBo  times  ita  weight  of 
dry  Bind  which  has  parsed  ttroogh  a  100-moili 
■ie>e  androtiined  by  a  900,  and  ID  pet  oenl.  of 
their  weight  ol  water.     Briquettes  from  this,  kept 

_  _  after  mido,  are  than  kept  for  leet  by 
board.  The  noat  cement  at  any  time  of  yssi-  must 
not  get  in  leas  than  an  hour,  and  must  bear  2001b. 
per  square  inch  twenty-eight  days  after  briquotles 
are  madft'   ^^^^^^^^_^^^_^_ 

Hulldins 


eonnected  with 
1"  Ii  thefrluilBal 

.m^-Uiu'ffTnSai-tocMWwark  JalilTHTW" 

JilaUBr|>Bnflr,aBacaatftaBjiidp  ""fj*     _ "Jm  , 

lUa  u  ua  Mlu  II  ba  kM  aay  eanirtM  ta  sal 
iTartlBalatbapaiatwkrtafcawaBlawaB. 
Ti.cbamaiarWtwtHaiaaata  £  "SfirH.tSS 
*  Twaaty  WenU,  aa4  Hip— as  ha  «att  MfM  Wart. 


